ITPOEKT

locynapcTBeHHasi HTOrOBasi aTTECTAIMS 10 00Pa30BaTEIbLHBIM
MporpaMMaM OCHOBHOT'O 001[ero 06pa3oBaHusi B (hpopMe 0CHOBHOTO
rocy/apcTBeHHOro sx3amena (OI'J)

JleMOHCTpPaLlMOHHBIN BADHAHT
KOHTPOJILHBIX H3MEPUTEIBLHBIX MATEPHAJIOB
OCHOBHOI'0 I'OCyIapCTBEHHOr0 3k3ameHna 2023 roga
no ®PU3UKE

TIOATOTOBIIEH (elepabHBIM TOCYIaPCTBEHHBIM OI0KETHBIM
< HAYYHBIM yUpeXJICHHEM .
«DENEPAJIbHBIN MHCTUTYT INNEJATOI' MYECKUX NU3MEPEHN»
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OcHoBHoI rocynapcrBenHblii 3k3amed no ®U3NKE

IosicHeHUs K 1€MOHCTPALUMOHHOMY BAPpUAHTY
KOHTPOJIbHBIX H3MEPUTEIbHBIX MATEPHAJIOB OCHOBHOI'O rOCY/IapCTBEHHOTO
sk3amena 2023 roga no ®U3UKE

ITpu 03HAaKOMIIEHUM C JEMOHCTPALMOHHBIM BapuaHToM 2023 r. ciexyer
UMEeTh B BHAY, YTO 3aJaHHs, BKIIOYEHHBIE B JEMOHCTPAI[MOHHBIA BapHAHT,
HE OTPaXkalOT BCEX OJJICMEHTOB COJEPXKAHHA, KOTOpble OyIyT HpOBEPATHCSA
¢ mnomompio BapuantoB KMM B 2023 r. IlonHbl nHepedeHb 3IIEMEHTOB
coJIepKaHusl, KOTOpble MOTYT KOHTPOJIMPOBAThCS Ha dk3amene 2023 r., mpuBenéH
B KOJH(HKATOpPE 3IEMEHTOB COACP)KaHUS M TPeOOBaHUH K YPOBHIO IOATOTOBKU
o0ydJaromuxcst Juli IPOBEAEHHUS OCHOBHOTO TOCYIZApCTBEHHOTO SK3aMeHa
o (¢u3uKe, pa3MenIéHHOM Ha caiite: www.fipi.ru.

B nemMoHCTPaUMOHHOM BapHAHTE NPEACTABJIEHbI KOHKPETHbIe MNPUMepPbI
3aua|mifl, HeE HcHyepnbiBaOInue BCero MllOl‘OOGpﬂ:}l/lSI BO3MOKHBIX
¢GopMyJIMPOBOK 3aJaHUIl HA KaKAO0H MO3MLIMU BAPUAHTA IK3aMEHALMOHHOMU
padoThlL.

Bcee 3aJaHusd, HCIO0JIb3yeMbI€C JJISA COCTaBJICHUSA IK3aMEHAIMOHHBIX
BapPHaHTOB, pa3MellleHbl B OTKPBITOM O0anke 3aganuii OI'D Ha caiire fipi.ru.

Ha3naueHue AEMOHCTPAIMOHHOTO BapHaHTa 3aKJIIOYAaeTCsI B TOM, 4TOOBI
JIaTh BO3MOXKHOCTh JIIOOOMY YYaCTHHKY 3K3aMEHa W IIHUPOKOH OOILIECTBEHHOCTH
COCTaBHThH MPEICTABICHUE O CTPYKType Oymymiel 3K3aMeHAI[MOHHON paboTHl,
konuuyecTBe U ¢dopme 3agaHuil, 00 ypoBHe HX cnoxkHocTH. IIpuBenéHHble
KPUTEPHUH OIICHKH BBITIOJIHCHUS 3aJlaHUH C Pa3BEPHYTHIM OTBETOM, BKJIFOUEHHBIC
B 9TOT BaphaHT, MO3BOJIAT COCTABHThH IMPEJCTABICHHE O TPEOOBAHHSIX K IOJHOTE
U MPaBUIILHOCTH 3aIMCH Pa3BEPHYTOIO OTBETA.

OTH CBEINCHUS MAalOT OyAylMM YYacTHHKAM 5K3aMeHa BO3MOXKHOCTb
BbIpaboTaTh CTPATETHIO MOJOTOBKY K cljaue dk3aMeHa no ¢usuke B 2023 r.
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JleMOHCTpallMOHHBI BApUAHT
KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPHAJIOB OCHOBHOIQ
rocyaapcTBeHHoro sx3amena 2023 roga
no PUBHUKE

I/IHCprK].[l'lﬂ M0 BBINNOJITHCHHUIO paﬁOTLI

Ha BbImosnHeHHe 5K3aMeHaMOHHOW paloThl Mo (u3uke oTBOAMTCS 3 yYaca
(180 muHyT). DK3aMeHanMOHHAs paboTa BKIIFOYACT B ceOs1 25 3ajaHui.

OtBeTHl K 3amanusam 1, 2, 4, 11-14, 16, 18 u 19 3anuceiBaroTCsA B BHIC
nocienosaTenbHOCTH 1Hdp. OTBeTOM K 3amaHusM 3 u 15 saBusgercst oxHa mudpa,
KOTOpasi COOTBETCTBYET HOMEpY MpaBmibHOTO oTBeTa. OTBETHI K 3amanusm 5—10
3aMUCHIBAIOTCSA B BUJIE LIEJIOT0 YMCIIA WIM KOHEYHOH JeCATUYHON Ipolu ¢ yuéTom
YKa3aHHBIX B OTBETC €IUHUIIL. OTBET 3alUIINTE B I0OJIE OTBETA B TEKCTE p3.6OTbI,
a 3areM mepeHecute B OnaHk orBeToB Ne 1. EnwHMIBI M3MepeHUS B OTBETE
YKa3bIBaTh HE HAJIO.

K zaganmsm 17, 20-25 cnemyer math pa3BEPHYTHIM OTBET. 3agaHUs
BBIMOJIHAIOTCS Ha OjaHke oTBeToB Ne 2. 3amuimuTe CHavajla HOMEp 3aJaHus,
a 3ateM OTBeT Ha Hero. OTBeTHl 3amuChIBaiiTe Y€TKO W pa3bopunBo. 3aganue 17
OKCIIEPUMEHTAJIBHOC, U [JId €T0 BBINIOJHCHUS HCO6XO}II/IMO BOCIIOJIB30BAaThCA
nabopaTopHbIM 000PYIOBAHUEM.

IIpu BBIYUCIICHUSAX paspeniaercs UCIIOJIb30BaTh JUHEHKY
U HETPOTPaMMHUPYEMBIi KalbKyJISTOP.

Bce OnaHkM 3alONHSIOTCS SIPKAMH YEPHBIMH depHIIaMu. Jlomyckaercs
UCTIOJIb30BaHKE TeJIEBOM WU KalMIUIAPHON PyUKH.

Ilpu BbImMONHEHHMM 3a7aHUN MOXKHO TOJB30BAThCSI YEPHOBHKOM. 3amucu
B YePHOBHKE, 2 TAK:Ke B TEKCTe KOHTPOJBHBIX H3MEPUTEIbLHBIX MAaTEepPHAJIOB
He YYUTBHIBAIOTCS MPU OLIEHUBAHUHU PAGOTHI.

Bannel, momydeHHele Bamu 3a BBIONHEHHBIE 3aaHHs, CYMMHUPYIOTCS.
ITocrapaiiTech BBINOJHUTH KaK MOXKHO OoJibIlie 3a7aHUil 1 HaOpaTh HauOoJbIIEe
KOJINYECTBO OaNJIOB.

Tocne 3aBepriennst padOTH MPOBEPhTE, YTOOBI OTBET Ha Ka)XI0€ 3aJaHue
B Omankax orBeToB Ne 1 u Ne 2 ObLI 3arucaH NoJ MPaBUIbHBEIM HOMEPOM.

Kenaem ycnexa!
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Hwxke npuBeneHsl cnpaBouHbIE AAHHBIE, KOTOpbIE MOTYT MOHagoOuThes Bam
[IPY BBIIOJIHEHUH PaOOTHI.

HGCHTM‘{HI)IC NMPUCTAaBKH

HanmenoBanne 0O6o03HaueHKne MHuoxuTensb
rura r 10°
Mera M 10°
KHUIIO K 103
IEKTO r 10?
CaHTH c 102
MHUILIHA M 1073
MHKPO MK 1076
HaHO H 10°°
KoncTaHTBI
M
yCKOpeHHe CBOGOHOTO MaeHNs Ha 3eMie g=10 =
c
H-m®
IPaBUTAILIMOHHAS TIOCTOSHHAS G=6,7-101 —
KT
CKOPOCTB CBETA B BAKYyM€ c=3-10° %
3JIEMEHTAPHBIN IEKTPUYECKHN 3apsiy e=1,6:10"Kn
IlnoTHOCTH
KT KT
OeH31H 710 — JpeBecrHa (COCHA) 400 —
M M
KI' KI
CIHUPT 800— napahuH 900 —
M M
KT R KT
KEPOCHH 800 — nén 900 —
M" M
KT . KT
MacJI0 MallIHHHOE 900 — ANFOMHHHI 2700 —
M M
KT KT
BOJA 1000 — MpaMmop 2700 —
M M
KT KT
MOJIOKO IIEIBHOE 1030 — IMHK 7100 =
M M
KIr KT
BOZ@ MOPCKas 1030 — CTanb, Kee30 7800 —
M M
KI KI'
[JIMLEPUH 1260 — MeIb 8900 —
M M
KT KT
— 13600 | cgumen 11350 X0
M M
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Omeemom K 3aoanusm 1, 2, 4, 11-14, 16, 18 u 19 sersemca
nocneoosamenvnocme yugp. Ilocnedosamenvnocme yugp 3anucwvieaitme 6e3
npobenoes, zanamvix U Opyzux OONONHUMENbHBIX CUMB0108. Omeemom
K 3a0anuam 3 u 15 aenaemca oona yughpa, komopas coomeemcmeyem Homepy
npasunvnozo omeema. Omeemom K 3aoanuam 5—10 aenaemcesa yucno. Eounuyw
usMepenus 6 omeeme yKasvleamsy He Haoo. Omeem 3anuwume 6 nojie omeema
6 mexcme padomut, a 3amem nepenecume 6 bB/IAHK OTBETOB M 1 cnpasa om
HOMEPA COOMEEemCmeyIou|ezo 3a0anus, HaYUHAa ¢ nepeoil kKnemouxu. Kascoutii
CUMB0/ nUMWIUME ¢ OMOEILHON K1eMmOoUKe 8 COOMEEMCMEUN ¢ NPUGEOEHHBIMU
¢ onanke oopazyamu. Omeemol na 3aoanus 17, 20-25 zanuumuume na b/IAHKE
OTBETOB M 2.
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YaeabHasi
. Tk TEIUI0Ta K
TemoéMkocTs Bogsl | 4200 ——— 2,3-10° A
xr-°C apooOpa3oBaHust BOJBI KT
. TennoTa
TEIUIOEMKOCTD Tk s MK
2400 —— napoo6pa3oBaHus 9,0-105 A%
crupTa xr-°C KT
CIHpTa
. Tk TEIUIoTa 4 JIx
temnoémkocth npaa | 2100 ———— 2,5-10* A%
xr-°C IUIABJICHHS CBUHIIA KT
TEII08MKOCTb 920 Ik TETUTOTA TTABJICHHUS 78.10% K
ATIOMUHUS kr-°C cranu ’ KT
K
TemoéMKOCTS cTanu | 500 it A TEIUIOTA TUIABICHUS 5.9-10* JHox
xr-°C 0J10Ba KT
. Tk K
TeroéMKocTh nuHka | 400 ——— TemIoTa IaBjienus abaa | 3,3-10° Ax
K[ - C KT
v IV TEIUIOTa CTOPAHMS 7 Ik
temnoéMkocTs Mean | 400 ———— P 2,9-107 A%
xr-°C CIHpTa KT
i JIvS TEIIOTa CrOPaHKs 7 Ik
TerI0éMKocTh onoBa | 230 ———— p 4,6-107 X
xr-°C KepocHHA KT
TETNOEMKOCTD 130 IES TEMOTa CrOpaHus 4.6.107 2%
CBHHIIA xr-°C OeHsuHa ’ KT
TEIUI08MKOCTb 420 IES
OpOH3BI KL~

TemmnepaTypa IJIaBJIeHHUs

TemnepaTypa KuneHusi NpU HOPMAJIBLHOM
aTMoc(pepHOM JaBJIeHUHN

CBMHIIA 327 °C BOJIBI 100 °C
0JIOBa 232 °C crupTa 78 °C
h119iF:) 0°C

YaelbHOe 3JIEKTPHYECKOE CONPOTUBIIEHHE,

2

Om-mm” (mipu 20 °C)
M

cepedpo 0,016 HUKEJIH 0,4
MeIb 0,017 HUXpOM (CTIIaB) 1,1
TFOMUHUH 0,028 dexpaib 1,2
JKeJe30 0,10

Hopmanbnble yeaosusi: nasienve 10° ITa, remneparypa 0 °C
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YcraHOBUTE  COOTBETCTBUE  MEXIy  (U3MUECKMMHM  IOHATHAMH M HX
OIIPEAENEHUAMH WIM XapakTepucTukamMu. K kaskmoll MO3HLIuM IEepBOro CToIOIa
noxOepuTe COOTBETCTBYIOIIYIO IO3HIHUIO M3 BTOPOTO CTONONA W 3aIlHIINTE
B TabIuIy BBIOpaHHbIE HUGPBI 10l COOTBETCTBYIOIUMU OyKBaMU.

OU3NYECKHUE TTOHATUA OIPEAEJIEHUA/XAPAKTEPUCTUKHU
A) pamnoBoisiHa 1) 3apsja, mNpoxoasuMid dYepe3  MOMEPEeYHOe
B) anmexTpHuecKuii TOK CCUYCHHE TIPOBOJIHUKA 33 SIMHUILY BPEMECHU

B) a5eKTpOMarHUTHOE MOJIe 2) mpolecc pachpOCTPaHCHUS MEXaHUYECKUX
KoJieOaHui B TBEPIIOH, JKHJIKOM

1 Ta3000pa3Hoii cpenax
3) ANMHHOBOJIHOBAS 4acTh CIEeKTpa

NIEKTPOMArHUTHOTO H3Ty4IEHHUS

4) BuUI MaTepuH, IOCPEICTBOM KOTOPOTO
OCYIIECTBISIETCS  B3aUMOJACHCTBHE MEXIY
INEKTPUYECKU 3aPSHKCHHBIMHU YacTUI[AMU

5) ynopsaodeHHOE (HaIpaBlIEHHOE) IBIKCHHE
3apsHKEHHBIX YaCTHIL

OrtBer:
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IlepBoHauanbHO IOKOAIIEECS TENO HAauWHACT JABUTAThCA PABHOYCKOPEHHO.
YcTaHOBUTE COOTBETCTBHE MEXIy HopMyIaMu Juis pacuéra GU3NYECKUX BETUIUH
W Ha3BaHWAMHU OTHX BenMYMH. B  Qopmymnax wucnons3oBaHbl 0003HAUCHHUS:
m — Macca Tella; @ — YCKOPEHHE Tella; ¢ — BPeMsl IBIDKCHUSL.

K kak10¥ MO3UINM TEepBOTO CTOJOIA MOAOEPUTE COOTBETCTBYIONIYIO MO3HIIHIO
U3 BTOPOTO CTOJNIOIIA M 3alUIIUTe B TaOnWily BbIOpaHHBIE UPPBI O]
COOTBETCTBYIOIIUMH OYKBAMH.

DOOPMVJIbI OU3NYECKHNE BEJIMYNHBI
A at’ 1) paBHOne#cTByMOmass CHJ, JAEHCTBYIOIINX
) By Ha TeJo

B) ma 2) cpenHss CKOPOCTh
3) CKOpOCTH TeJa B MOMEHT BPEMEHH ¢
4) myTh, NPOMICHHBII TEIOM 32 BpeMsI ¢

A|b
OrtBer:

Boza B ra3000pa3HOM COCTOSIHUM MMEET BO MHOTO Pa3 MEHbBUIYIO IUIOTHOCTh, YeM
BOJIa B XXHIKOM COCTOSIHUM TIpH TOH ke Temreparype. Yem oOBACHSETCS 3TOT
(akt?

1) Monekybl )KUIKOCTH PaCIIONIOKEHbI APYT K IpyTy OJIMKe, YeM B Tase.

2) MoneKybl )KHIKOCTH UMCIOT OOJBIIYIO MacCy, YeM MOJICKYJIbI ra3a.

3) MoneKkybl KHIKOCTH UMEIOT OONBIINE pa3Mephl, YeM MOJICKYJIbI ra3a.

4) Monexybl )KUAKOCTH HUMEIOT MEHBIIIUE Pa3MEphl, YeM MOJICKYJIbI T'a3a.

OrBerT: D

© 2023 denepanbHas ciry:xba 1o Hag30py B cepe 00pa3oBaHus U HAYKU

JlemoHcTpanuonnsiii Bapuant OI'D 2023 r. OU3UKA, 9 knacc.  8/33

[IpounTaiiTe TEKCT M BCTaBbTE HAa MecTa IPOIYCKOB CJIOBAa M3 NPHUBEIEHHOTO
CIIHCKA.

CBHHIOBBIA IIAp NOJHAIM HAa HEKOTOPYIO BBICOTY HAaj
CBHUHIIOBOH IUIUTON M oTmycTunu (puc. a). Ilociae Toro xax
1Iap yapuics O CBHHIIOBYIO TUIUTY, OH OCTaHOBHIICS (pHC. 0).
[Ipu ymape map u mmra HeMHOTO (A) .
IIpu 3TOM U3MEHUIOCH B3aUMHOE PACHOJIOKEHUE YaCTHIL
miapa, a 3Ha4yuT, u3MeHuwnach U ux (b)

SHEprus.

Ecnu usmepuTh Temieparypy llapa U IUIUTHL Cpa3y HOCIe
yrapa, TO OOHapy>XHTCS, YTO OHM Harpenucb. Ilpu

HarpeBaHUH Tena YBEITMYHBACTCSI CpemHsis
B) sHeprusi yactul. CrenoBarelbHO,
MeXaHUUYecKasi SHEeprus, KOTOpoil obyajan map B Hadaie
omeita, nepenwuia B (I SHEPTHIO.

Cnucok cnos:

1) BHYTpeHHSA

2) KHHETHYecKas

3) noTeHIMaIbHAs

4) MexaHWYecKas

5) a1eKTpoMarHuTHas
6) nehopMHUPOBAITUCH
7) HadIEKTPHU30BAIHCH
8) yBenuumIHCH

3anummTe B TAOIUIYy BEIOpaHHBIE HU(PHI 10 COOTBETCTBYIOIMMU OYKBaMH.

A/B|B|T

OrtBerT:

ManpuiKk W IeBOYKA TAHYT BEpEBKY 3a IIPOTHBOIONOXKHBIC KOHIBL JleBodka
MOXET TSIHYTh ¢ cuioil He 6onee 50 H, a manbuuk — ¢ cunoil 150 H. C kaxoif
CHJION OHU MOTYT HAaTSIHyTh BEpEBKY, HE CIIBUTasiCh ¢ MecTa?

OTBeT: H.
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E Ha pucynke npencrtaBieH rpaduk 3aBHCUMOCTH CKOPOCTH Tejla OT BpPEMEHH.
Bo ckomnbko pa3 yBennuuTCs MOJYJIb UMITYJIbCa TeJla 3a MEPBYIO CEKyHAy?

OtBert: B pas(a).

B meuyb moMecTHIM HEKOTOPOE KOJIMYECTBO ANIOMHMHUS. J(MarpaMma H3MEeHEHHUS
TeMIIepaTyphl aJIOMUHUS C TEYCHHEM BPEMEHH IOKa3aHa Ha pucyHke. [leyb mpu
IMOCTOAHHOM HarpeBe nepeaaéT AJIIOMUHUIO  KaOXAYI0 MHUHYTY KOJIMYECCTBO
TEIUIOTHI, paBHOE B cpeaneM 1 kJ[x. Kakoe koiauyecTBO TEMmIOTH MOTPEOOBATIOCH
JUIS TUTABJICHUS QITIOMUHUA?

Tk

0 5 10 15 20 25 £ muH.

OtBeT: kJIx.
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YeMy paBHO 00lee CONPOTHBICHHUE y4yacTKa IeNu, H300pakEHHOTO Ha PUCYHKE,
ecii Ri=20M,R> =40mMm, R3=100M, Rs=10 Om?

OrBer: Owm.

lZl Ha pucyHke m300pak€H X0 Jy4a, MaJaroliero Ha TOHKYIO JIMH3Y C (POKYCHBIM
paccrosiHueM F.

Kaxast u3 nmunmii — 1, 2, 3 wim 4 — COOTBETCTBYET X0y MPOIMIEAIIETO Yepe3 JTHH3Y
my4a?

OrBerT:
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Hcnone3yss  ¢parment [lepuoamdeckolf CHCTEMBI XHMHYECKHX 3JIEMEHTOB
J.. MenneneeBa, MNpeACTaBICHHBIH Ha PHUCYHKE, ONPENEIUTE, CKOJIBKO
HEHTPOHOB COACPIKUT PO OOpa ¢ MACCOBBIM UUCiIoM 11.

Li 3 Be 4 5 B 6 C 7 N 8 0O 9 F
Jluruit bepunnuii Bbop VYraepon Asor | Kucnopon drop
6,94 9,013 10,82 12,011 14,008 16 19
Ortser:

IpyXUHHBI MasATHHK COBEpIIAeT He3aTyXalol[ue TIapMOHHYECKHE KOJeOaHUs
Mexny ToukamMu A U B (cM. pucyHok). Touka O COOTBETCTBYET IOJIOKEHHIO
paBHOBeCHs MasTHHKA. Kak W3MEHSIOTCS CKOpPOCTh OpycKa M IIOTCHIMAlbHas
SHEpPIUs NPY>KUHbI MasATHUKA [IPU NIEPEX0Je U3 TOUKH B B Touky O?

JAnst Kax /101 BETMYIMHEI OTIPEACIIUTE COOTBETCTBYIOIIMN XapaKTep H3MEHCHUIS:

1) yBemuuuBaeTcs

2) yMeHbIIaeTcs

3) He u3MeHseTCs
3anumuTe B TAaOnuIy BHIOpaHHBIE LUQPH! I KaXIoH (U3NUECKOH BETHUYHMHBL.
L ps! B 0OTBETE MOTYT IIOBTOPSTHCA.

CkopocTb Opycka IlorennmanbHas sHEprus

IPY>KHHBI
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B mpouecce TpeHus o IIENK CTEKIAHHAs Ialodka IPHOOpeNna IOJIOKHUTEIbHBIN

3apsia. Kak mpu 3TOM M3MEHMIOCH KOJIMYECTBO 3apsDKEHHBIX YACTUI] HA IAJTOUKe
U MENKe IPpH YCIOBHH, YTO OOMEH aTOMaMH IIPU TPEHUH HE MPOUCXOIHI?
Jnst Kax 1011 BETMYIMHBI OIIPEAEIIUTE COOTBETCTBYIOMIUH XapaKTep H3MCHCHUS:

1) yBemuuuiach

2) yMEHBIIWIACh

3) He u3MEHMIACH
3anumuTe B TAaONMIYy BbIOpaHHBIE LUMPHI I KaXkAOoH (GU3NUECKOH BETHUYHMHBL
Lludps! B OTBETE MOTYT ITOBTOPSTHCS.

Komnuectso DJICKTPOHOB KomuaecTBo MIPOTOHOB
Ha MmENKe B Marcpuajie najo4ku

Ha pucynke mpencraieHbl rpadMKd 3aBUCHMOCTH HPOEKIMH CKOPOCTH v, OT
BPEMEHHU ¢ JUI YETHIPEX Tell, ABMKYIIUXCS BIOIb ocH Ox.

M
v,—4 1 2
c

Hcnonp3yss pUCYHOK, BBIOGPHTE M3 NPEAJIOKEHHOIO TIIEPEYHS 06a BEPHBIX
YTBEP)KICHUA. YKaXKUTE X HOMEpA.

1) Temno 2 nBuxKeTcs paBHOYCKOPEHHO.

2) Teno 4 HaXOOUTCS B COCTOSIHUH TTOKOS.

3) Ot nawgama oTcu€Ta 10 MOMEHTa BPEMEHH, COOTBETCTBYIOHIETO TOUYKE A Ha
rpaduxke, Te10 3 MO CPAaBHEHUIO € TeJIOM 1 MponuIo GOIbIIMM MyTh.

4) Touka B Ha rpaduke cOOTBETCTBYET BCTpeue Tei 2 U 3.

5) Teno 1 Hauano cBOE OBMKEHNE N3 HaUana KOOPAMHAT.

OrtBerT:
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Ha pucyHke npezcrasieHna 1mkaja 3JIeKTPOMArHUTHBIX BOJIH.

4acToTa
= = = = = =
S E g E L FE ElE|E EE o
= 2 F 2 2 C 2|0l .,; = &= ——
S wm g s "2 22|12 22 = Famma-
i o Clea|a o o o) H3JTyYeHUe
Paguon HU PenTrenosckoe
AMOHSIyHerHe v W3y 4CHUC
WudpaxpacHoe
W3JTy4eHHe VierpaduroneroBoe
U3ITYYCHUE

BunuMerii ceet

Wcnonp3yst naHHBIE MIKAJbI, BBIOEPUTE W3 MPEJIOKEHHOTO MEPEYHs 08d BEPHBIX
YTBEP)KICHUA. YKaXKUTE X HOMEpa.

1) DnexTpoMarHWTHbIE BOAHBI 4actoToii 3-10°TTH mNpuHAAIEXAT TOIBKO
PagHoON3Iy4eHHUIO.

2) DneKTpOMarHuTHbIC BOJIHBI YacTOTOM 5-10*TTn MIpUHAJIekKAT
HHPPAKPACHOMY U3ITYUCHHIO.

3) VabTpaduoseToBble JIydH HMEIOT OOJBIIYIO [UIHHY BOJIHBI 10 CPaBHEHHIO
¢ HH(ppaKpaCHBIMH JTyYaMH.

4) DIeKTPOMAarHUTHBIC  BOJIHBI
paluoOU3IyYEeHUIO.

5) B BakyyMe  pPEHII€HOBCKHE
pacrpoCTpaHEHUs [0 CPABHEHUIO C BUJMMBIM CBETOM.

IUTMHOH ~ BOJIHBI M  mpuHanmiexar

qydd  HUMET  OOJNBIIYyI0  CKOPOCTh

OrtBeT:
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3anummTe pe3yibTaT M3MEPEHUs HIEKTPUYECKOro HampsiKeHHs (CM. PHCYHOK),
YUUTBIBAs, YTO MOTPEIIHOCTh U3MEPEHUS paBHA IICHE JICJICHHSI BOJIIBTMETPA.

2
“\\\\\\\\\HIHH/
% \\\\\\ Q 1
,\\\
3 v

N/45%12 &

1) 24+02)B
2) (2,4+0,1)B
3) (4,4+0,1)B
4) (48+02)B

OtBeT: D
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Hcnonp3ys 1Be KaTyIIKH, OHA U3 KOTOPBIX IOJCOEAMHEHAa K MCTOYHHMKY TOKa,
a Jpyrasg 3aMKHYyTa Ha aMIICpMCTpP, YYCHUK H3y4all sIBJICHUC 3HCKTpOMaFHPITHOI>i
naayknoud. Ha pue. 1 mpencraBneHa cxema SKCHEpUMEHTa, a Ha puC. 2 —
TOKa3aHUsl aMIlepMeTpa Uil MOMEHTa 3aMbIKaHus 1enu ¢ karymkoi 1 (1), mis
YCTaHOBHUBIIETOCS TIOCTOSIHHOTO TOKa, MPOTEKAIOIIero yepe3 karymky 1 (2), u ans
MOMEHTA pa3MbIKaHUS LEMH ¢ KaTymkoit 1 (3).

Puc. 1

Puc. 2

)4 ! NPpEMIOKEHHOIO IMEPECUYHA BLIGepI/ITe osa YTBEPKACHUA, COOTBETCTBYIOIIUX
9KCIICPUMCHTAJIbHbIM HaGJ’IIOZ[eHI/ISIM. Vkaxute ux HOMEpa.

1) B MOMeHTBI pa3MBIKaHUSI W 3aMBIKaHUS IEMA B KaTymike 2 BO3HUKAET
UH/TyKIIMOHHBIN TOK.

2) Cuma WHAYKIIMOHHOTO TOKa 3aBHUCUT OT BCIWYMHBI MAarHUTHOI'O IIOTOKa,
IMPOHMU3LIBAIOIICTO KATYHIKY.

3) B mnocrosHHOM MarHUTHOM IIOJIe CHJia UHAYKIAOHHOI'O TOKa B KaTYIIKE 2
MIPUHUMACT MaKCUMaJIbHOC 3HAUYCHUEC.

4) DkcrnepuMeHTajJbHasi YCTaHOBKAa IIO3BOJISIET HaONI0NaTh BO3HUKHOBEHHUE
MHIyKIIMOHHOT'O TOKA B KaTyIlKe 2.

5) BenuunHa MHOYKIIMOHHOTO TOKA 3aBHCUT OT MAarHUTHBIX CBOMCTB CPEIIBI.

OrtBerT:
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/na omeema na 3aoanue 17 ucnonwvsyiime bJIAHK OTBETOB M 2. 3anuwiume
cHauana Homep 3a0aHUs, 4 3aMeM OMGEm K Hemy.

Wcnonp3ys mratuB ¢ MyQToil M Jankoil, MpyXuHy, THUHAMOMETP C HpEAEIoM
usmepenust 5 H, nmuneliky u Habop u3 Tpéx rpy3oB no 100 r xaxasiii, cobepute
SKCHEPUMEHTAIBHYI0 yYCTAHOBKY JJIsI  MCCJIEJOBaHWS 3aBHUCHUMOCTH  CHJIBI
YOPYrOCTH, BO3HUKAIOIICH B MpPYXWUHE, OT CTENEHU pACTSIKEHUS IPY)KUHBI.
Omnpenenure pacTsHKEHHE NPYXKHUHBI, TOABEIIMBAS K HEH MOOYEpPEAHO OAMH, I1BA
U TpU Tpys3a. s ompeneneHus Beca TPy30B BOCIOJIB3YHTECh TUHAMOMETPOM.
AOCONIOTHYIO TOTPEIIHOCTh W3MEPEHHsI PACTSIKEHUS MPYXKHHBI C ITOMOIIBIO
JIUHEHKU MPUHATH PaBHOW +2 MM, aOCOJIOTHYHO MOTPEIIHOCTh U3MEPEHHS CHIIBI
C TMIOMOIIBIO AWHAMOMETpa NpUHATH paBHOU +0,1 H.

B 6ianke oTBETOB:

1) cnenaiiTe pUCYHOK SKCIIEPUMEHTANBHOI YCTaHOBKHY;

2) ¢ yu€ToM abCOMIOTHON TOTPEIIHOCTH YKAXHUTE PE3yJIbTaThl U3MEPEHHs Beca
TPY30B U YUTHHEHHUS TPYXKUHBI TS TPEX CIyvaeB B BHE TaOIUII (MK rpaduka);
3) chopmynupyiiTe BBIBOA O 3aBUCHMOCTH CHJIBI YNPYTOCTH, BO3HHKAIOIICH
B MPY)KUHE, OT CTETIEHH PACTSKEHHS TPy KHHBL.

VYCcTaHOBHTE COOTBETCTBHE MEXKIY TEXHHIECKIMHU YCTPOUCTBAMU M (PU3NUSCKUMH
3aKOHOMEPHOCTSIMH, JIS)KAIIMMHU B OCHOBE NIPUHIINIIA UX JCHCTBHS.

K xaxnoil mo3umuu nepBoro cToiadua moadepuTe COOTBETCTBYIOIIYIO HMO3HIHUIO
M3 BTOPOro CTOJNONA W 3alNHIOINTe B TAaONHUIy BHIOpaHHBIE LU(PPHI TOX
COOTBETCTBYIOIIUMH OYKBaMH.

TEXHUYECKHME YCTPOMCTBA OU3NYECKUE
3AKOHOMEPHOCTH
A) U-o0pa3Hblii MaHOMETP 1) 3aBHCHMOCTH T'HIPOCTATHYECKOTO
B) pr)l(I/IHHLIfI JIMHaMOMETP JIaBIICHUS OT BBICOTHI CTOJI0a
JKUJIKOCTH

2) ycioBHe paBHOBECHS phIyara
3) 3aBHCHUMOCTb CHJIBI YIPYTOCTH
OT cTerneHu Aedopmanuu Tena

4) wu3MeHeHHe aTMOC(HEpHOTO
JIABJICHUSI IPU OABEME B TOPBI

OrBer:
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IIpouumaitme mexcm u evinonnume 3aoanusn 19 u 20.
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OTKpbITHE 3BYKO3ANUCH

Jlronu u3laBHA CTPEMIIIUCH €CIIU HE COXPAHHUTH 3BYK, TO XOTSA ObI Kak-TO
ero 3adukcupoBath. U korma 12 aBrycra 1877 roga Tomac Dmucon nponen «Mary
Had A Little Lamb...» («bbut y Mapu ManeHbkuil 6apamiex. . .»), MUp U3MEHUICS:
MecHs Tpo Oapaimika cTaja MNEepBOM B MHUPOBOM HMCTOpPHH (OHOTPAMMO —
3aIlMCaHHBIM U BOCIIPOM3BEIEHHBIM 3BYKOM. biaromapst BO3MOXXKHOCTH 3aMUCHIBATH
U BOCIIPOM3BOJIUTH 3BYKU IIOSBUJIOCH 3BYKOBOE€ KHHO. 3alMCh MY3bIKaJIbHBIX
NPOU3BEICHUH, pPACCKa30B M JaKe MeNbIX IbeC Ha TPaMMO(OHHBIE WIH
nate()OHHBIC IUIACTHHKHY CTaJla MacCOBOH ()OPMOH 3BYKO3AITICH.

Ha puc. 1 nana ynpomeéHnnas cxeMa MEXaHH4YECKOIO 3ByKO3aIIUCHIBAIOILETO
yCTpOWCTBa. 3BYKOBBIE BOJHBI OT HMCTOYHHMKA 3ByKa (IIEBLA, OpKecTpa M T.I.)
HOIaIalik B pymnop 1, B KOTOpOM ObLIAa 3aKpeIuIcHa TOHKasl yIpyras IUIaCTHHKA 2,
Ha3biBaeMas MeMOpaHoi. Ilon neifcTBueM 3BYKOBOH BOJHBI MeMOpaHa HauMHaa
kosiebathest. Konebanuss MeMOpaHbl NepelaBaICh CBSI3aHHOMY C HEW pesiy 3,
OCTpUE KOTOPOro OCTaBJUIO IPU 3TOM Ha BpallalolmeMcs AUCKe 4 3BYKOBYIO
60opo3aKy. 3BykoBas 60po3/Ka 3aKpydMBaJlach MO CIHpPANU OT Kpas JUCKa K €ro
neHTpy. Ha puc. 2 mnokazaH BHA 3BYKOBBIX OOpO3JOK Ha IUIACTHHKE,
paccMaTpUBaeMbIX Yepes3 JIyIly IpU OOJIBIIOM YBEIHUYECHUH.

Jluck, Ha KOTOPOM NPOU3BOAMIACH 3BYKO3allUCh, H3TOTaBIUBAJICA U3
CIEHATEHOTO MSTKOTO BOCKOBOrOo MaTepuana. C 3TOro BOCKOBOTO JAHCKa
rajabBaHOIUIACTUYECKUM  CIHOCOOOM  CHMMAlM MEIHYH KONMI0  (KIIHIIE):
UCTIONB30BAJIOCh OCWKAEHHE Ha DJIEKTPOIEe YHCTOH Menu IpU TNPOXOXKICHUH
JNEKTPUUYECKOTO TOKa Yepe3 pacTBOp €€ coliei. 3aTreM ¢ MEAHOW KOIWH JeNain
OTTHUCKH Ha JUCKaX U3 IIacTMacchl. Tak noiydanu rpaMMo(OHHbIE INIACTHHKY.

[Ipu BocIpoM3BEAEHNH 3ByKa rpaMMO(OHHYIO IIIACTHHKY CTaBAT IOJ UIITY,
CBSI3aHHYI0 C MeMOpaHO# rpamMMmodoHa, ¥ NMPUBOIAT IUIACTHHKY BO BpAIICHHE.
JlBUrasch 1o BOJHUCTOM OOpPO3JKE MIACTUHKM, KOHEIl UIIbI KojleOneTcs, BMecTe
¢ HUM KoneOyeTcss M MeMOpaHa, NMpUYEM OTH KOJIeO0aHHS JOBOJBHO TOYHO
BOCIPOU3BOJIST 3aIIUCAHHBIN 3BYK.
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Puc. 2
Puc. 1 TIpoduis 3ByKOBOI T0pOKKHM Ha poHOTpade
Ipy OONBIIOM YBEITHYECHUH

Bribepure 0sa BepHBIX YTBEpKICHHS, KOTOPHIE COOTBETCTBYIOT COJEPIKAHHUIO

TEKCTa. YKKUTE UX HOMEpa.

1) MemOpana pynopa ToA JA€HCTBHEM 3BYKOBOH  BOJNHBI ~ COBEpHIAET
BBIHYKJICHHBIE KOJICOaHUs.

2) Ilpy nomydyeHMM KiuIIe C BOCKOBOTO IMCKa HCIIONB3YETCS XHMHYECKOE
JIEVCTBHE IIEKTPHUYECKOTO TOKA.

3) 3BykoBas 0OpO3AKa Ha BpaNIAIOMIEMCs AUCKE 3aKPYYMBACTCS MO CITMPAIH OT
LEeHTpa JHUCKA K ero Kparo.

4) 3amuck 3ByKa BIIEPBLIE IPOBOJUIACH HA MEIHBIX IJIACTUHAX.

5) B 3BykozamuchIBaromeM yCTpOWCTBE OIHMCOHA MEXaHHYECKas 3HEPrus
KoseOuItoIeiicss MeMOpaHbl IEPeXoAuia B S3HEPTUIO 3BYKOBOH BOJIHBIL.

OrBer:
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Jna omeemoe na 3aoanusn 20-25 ucnonwvzyiime BIIAHK OTBETOB Ne 2.
3anuwume cnauana nomep 3aoanus (20, 21 u m.o.), a 3amem omeem na Hezo.
Ionnwtit omeem na 3aoanus 20, 21 u 22 donxcen cooeprcamv He MOILKO
omeem HA 60RPOC, HO U €20 PA3GEPHYMOe, 102UYECKU C8A3AHHOE 000CHOBAHUE.

B wucropudeckn mnepBoM mpubope DAHCOHA IS
3allCH U BOCIPOU3BEACHUS 3ByKa (CM. PHUCYHOK)
3BYKOBas JIOPO’KKa pa3mMernanach o
HIHHAPUICCKON crmpanu Ha CMEHHOM
BpamjamomieMcs 6apabaHe (M0JI0OM HMIMHAPE). 3BYK
3alHCBHIBAIICS B (popMe TOPOKKH, TITyOUHA KOTOPOH
ObL1a IPONOPLUOHATIBHA IPOMKOCTH 3BYKA.

A 4tO0 MeHseTcs B Mpoduiie 3BYKOBOW JOPOXKKH
B CIydae YBEIUYCHHS TPOMKOCTH 3BYKa IpH
UCIIOJIb30BaHUHU JIICKOBOTO donorpada,
paccmoTpeHHoro B TekcTe? OTBET MOSICHHUTE.

donorpad 3)1140Ha

B BanHy ¢ BOJOIl B IEpBOM Ciydae MOMEIIAIOT IOJIEHO M3 COCHBI (IUIOTHOCTh
cocHsl — 400 kr/m®), a BO BTOPOM cilyuyae — MOIEHO M3 JyOa TaKoi jKe Macchl
(wiotHOCTH ny6a — 700 kr/m®). CpaBHUTE ypOBEHb BOJABI B BAHHE B IIEPBOM
u BO BTOpoM ciydasx. OtBer moscHuTe. B o0omx ciydasx BoJa W3 BaHHBI
He TIeperBaIach 9epes Kpaii.

Tertee wim XomomHee BoO3myxXa Kakercss Bam Boma, Korma, HCKyNaBIIHCH
B JKapKuii 1eHb, Bbl Beixoaute u3 He€? OTBET NOsSCHUTE.
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/na 3a0anuii 23-25 neodxooumo 3anucams noimnoe peuienue, GKaouarOuiee
3anuce Kpamkoz2o ycaosus 3adoauu ([awno), 3anucv Gopmyn, npumenenue
KOMOpuIX Heo0Xo0umMo u O00CMAmoOuHO On8 peuwleHUsn 3a0auu, a MmaKice
MamemamuuecKue npeoopazoeanus u pacuémol, RPUOOAUUE K UUCTIO60MY
omeemy.

HarpeBarenbHblil 37eMEHT clenaH W3 HUXPOMOBOW MPOBOJIOKM UIMHOW & M

H IUIomaAgblo  HOINCPEYHOTO0 CCYCHUA 0,05 MM2. OHpe,HeJII/ITe MOIIHOCTD,

noTpebIsieMyl0 HarpeBaTeleM, NpPU BKJIIOYEHWH €ro B CEeTh C IOCTOSHHBIM
HanpspkeHuem 220 B.

N . M
[Tap maccoit 2 Kr, OBMXKYIIMICS CO CKOPOCTBIO 4 —, coymapsieTcs C IIapoM
c
Maccoil 3 Kr, JBHXKYIIUMCS €My HaBCTpedy IO TOH e MPSAMOIl CO CKOPOCTHIO
M
2 —. Ilocne ynapa mapsl OBHKyTCs BMecTe. Ompenenure, Kakoe KOJIUYECTBO
c

TCIIJIOTHI BBIACIIUIIOCH B PE3YJIbTATC COyAapCHU .

B snektporeun mMOTHOCTHIO PACIUIABHIM CIUTOK CTamud Maccod 1T 3a 2,3 4.
KaxoBa MOIIHOCTB 3JIEKTPOIEYH, €CIIM U3BECTHO, YTO JI0 Hayaja IJIaBJICHUS CTallb
HeoOxoaumo Obu10 HarpeTh Ha 1500 °C? [TotepsiMu 3Heprun npeHeOpeys.

He 3a0yobme nepenecmu ece omeemwl ¢ 0Onanku omeemogNel u Ne 2
6 coomeenmcmeuu ¢ UHCIPYKYUeil NO 6bINOIHEHUI0 PAOOM L.

IIposepvme, umobOvl Kadxcowvlii omeem Obl1 3ARUCAH PAOOM C HOMEPOM
COOMEEMCMBYIOU|e20 3A0anu.

© 2023 denepanbHas ciryxba 1o Hag30py B cepe 00pa3oBaHus U HAYKH




Jemonctparonnsiid Bapuant OI'D 2023 r. DOU3UKA, 9 kmacc. 21/33

Cucrema OLleHMBAHHS YK3aMeHAIHOHHOW padoThl Mo pu3nKe

IIpaBunbHOE BBIMONHEHNE KaKI0T0 M3 3a1anuii 2, 3, 5-10, 15 onenuBaercs
1 OamoM. 3aaHue CUMTACTCS BBIMOJHCHHBIM BEPHO, €CJIM OTBET 3alMcaH B TOH
q)OpMC, KOTOpaﬂ yKa3aHa B I/IHCprKL[l/II/I 10 BBIIIOJIHCHHUIO 3a4aHHA, U ITIOJIHOCTBIO
COBIIAIA€T C STAIOHOM OTBETA.

IIpaBuibHOE BBINONHEHHE Kaxkaoro u3 3amanui 1, 4, 11, 12, 18
oLleHMBaeTcs 2 Oamnamu. 3aJaHue CUUTACTCS BBHINOJHEHHBIM BEPHO, €CIIM OTBET
3aIlicaH B TOW GopMe, KoTopasi yka3aHa B WHCTPYKIUH 110 BHITOJHEHUIO 3aJaHus,
U TIOJIHOCTBIO COBIANACT C STAJIOHOM OTBETA: KaXKIbIii CHMBOJI B OTBETE CTOUT Ha
CBOEM MecTe, JIMIIHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. 1 0ajul BBICTaBISETCS,
eclii Ha J000i ONHOW TO3WIIMKM OTBETa 3alKMcaH HE TOT CHMBOJ, KOTOPBIMA
MpeJICTaBJICH B 3TaJIOHE 0TBeTa. Bo Bcex Apyrux ciyyasx BbictaBisieTcs () 6amios.

IIpaBunbHOE BhINONIHEHKE Kakaoro u3 3amanuil 13, 14, 16, 19 onenuBaercs
2 bayutaMu. 3a7aHUEe CYMTACTCS BBITIOJIHEHHBIM BEPHO, €CJIM OTBET 3aIllUCaH B TOM
¢opme, KoTopas yka3aHa B HMHCTPYKLUHMH IO BBIIOJHEHUIO 3allaHMs, KaXKIbIiA
CHUMBOJI TIPHCYTCTBYET B OTBETEC, B OTBETE OTCYTCTBYIOT JIMIIHHE CHUMBOJIBI.
Tlopsok 3amuck CUMBOJIOB B OTBETE 3HAUCHHUsS HE MMeeT. | Oasul BhICTaBIsETCS,
€CJIM TOJIBKO OJIMH U3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET STAJIOHY
WM TOJBKO OJIMH CHMBOJI OTCYTCTBYET; BO BCEX JAPYTHX CIIy4yasiX BBICTABIISCTCS
0 6atoB.

Ecnu komuuecTBo CMMBOJIOB B OTBETE OOJIbIle TPeOYyeMOro, BBICTABIISETCS
0 6ayuloB BHE 3aBHCHMOCTH OT TOrO, OBIIM JIM YKa3aHbl BCE HEOOXOTUMBIC
CHMBOJIBI.

Homep 3aganust I[IpaBuabHbBII 0OTBET
1 354
2 41
3 1
4 6321
5 50
6 2
7 15
8 11
9 2
10 6
11 12
12 13
13 13<umm>31
14 24<umir>42
15 4
16 14<unmu>41
18 13
19 12<mmm>21
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KpnTepml OIICHUBAHUA BbINNOJHCHUSA 3a;[al-mﬁ C paSBépHyTblM OTBETOM

Hcnonp3ys mratuB ¢ My()TOH M JIAanKoH, NPYXKUHY |, TMHAMOMETp C MpeneoM
usMepenust 5 H, nmuneliky u Habop u3 Tpéx rpy3oB no 100 r xaxasiii, cobepute
OKCIIEPUMEHTAIBHYI0 YCTaHOBKY IUISI HCCIECNOBAaHMS 3aBHCHMOCTH  CHJIBI
YOPYrOCTH, BO3HUKAIOIIEH B MpPY)XWUHE, OT CTEIEHU paCTSIKEHUS IPY)KUHBI.
Onpenenure pacTsDKEHUE MPYXKUHBI, MMOABEIINBAs K HEH MOOUepENHO OJIUH, JBa
U TpU Tpys3a. [ns ompeneneHus Beca TPy30B BOCIOJIB3YHTECH TUHAMOMETPOM.
AOGCONIOTHYIO TOTPEMIHOCTh H3MEPEHHs] PACTSHKEHUS TPYXKHUHBI C ITOMOIIBIO
JUHEHKU MPUHATh PaBHOW +2 MM, aOCOJIOTHYHO MOTPEIIHOCTh U3MEPEHHS CHIIBI
C MOMOUIBIO TUHAMOMeTpa MpUHATH paBHOH +0,1 H.

B Onanke 0TBETOB:

1) coenaiiTe pUCYHOK KCIIEPUMEHTAIBHOH YCTaHOBKH;

2) ¢ yuérom aOCOJIOTHOW IMOTPEUIHOCTH YKaXKUTE Pe3yJbTaThl M3MEPEHUsS Beca
TPY30B U YUIMHEHUSI IPYKUHBI JUIS TPEX CIydaeB B BHIE TaOMULBI (WK rpaduka);
3) chopmynupyiiTe BBIBOJ O 3aBHCUMOCTH CHJIBI YHPYTOCTH, BO3HHKAIOIIECH
B IIPY>KMHE, OT CTENEHU PACTSHKEHUS IIPYIKUHEI.

XapakTepucTUKa 000pyA0BaHUS
IIpu BBHINONHEHUM 3aaHUA HCHONB3YETCS KOMIUIEKT oOopynoBaHust Ne 2
B CJIE/YIOIIEM COCTaBe.

Kommexrt Ne 2

3JIEMEHTbI 060pyz[03a1-m51 PEKOMEHAYEMbIC XapAKTePUCTUKHA

® [TaTHB JIAOOPATOPHBIN
C JiepKaTesiMu

e juHaMoMmertp | npezen usmepenus 1 H (C = 0,02 H)

® JMHAMOMETp 2

npenen u3mepenus S H (C=0,1 H)

npy>kuHa 1 Ha naaHmere
C MIUUTIMETPOBOH IIKaJION

xécTkocTh (50 = 2) H/m

NpyXKuHa 2 Ha MJIaHIIeTe
C MIUUTIMETPOBOH IIKaJION

wéctrocth (10 + 2) H/m

TpU rpy3a, 0003HauuTh Ne 1, Ne 2
uNe3

Maccoii o (100 + 2) r kax bl

HaOOpHBI rpy3 uiau Habop
rpy30B, 0003Ha4nTH Ne 4, Ne 5
u Ne 6

HAOOPHBIH I'Py3, MO3BOJISFOIINHA
YCTaHaBJIMBATh Maccy I'py30B:

Ne 4 maccoii (60 + 1) T, Ne 5 maccoit
(70 £ 1) r u Ne 6 maccoii (80 £ 1) r unn
Ha0Op OTAENBHBIX TPY30B

JMHEHKa U TPAHCIIOPTUD

JqnuHa 300 MM, ¢ MUJUTMMETPOBBIMU
JIeTIeHUSIMI

OpYCOK C KPIOUKOM U HUTBIO

Macca opyckam = (50t 5)r
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e HanpaplIOIIAs JIMHON HE MeHee | MOBEPXHOCTh «A» — mpubnusuTensHo 0,2;
500 mm. J{oymKHBI OBITH noBepxHoCTh «by» — npubnusurensuo 0,6
o0ecrieYeHbl pa3HbIC
K03 GUIUEHTHI TpeHuUs Opycka
IO HarpasJstolIei, 0003HAYUTh
«A» u «b»

Bunumanue! HpI/I 3aMeHE KaKoro-iInbo dJIeMeHTa O60py,HOBaHI/I$I Ha aHaJIOTHYHOC
C JApYyruMH  XapaKTCpUCTUKaAMH H606XOI[I/IMO BHECTHU COOTBETCTBYIOIIINEC
HU3MCHCHMUS B 06pa3eu BBINIOJIHCHUA 3aJIaHUS.
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Coaep:xaHue KpuTepusi

Bbasibl

TToIHOCTBIO MPaBUIIbHOE BHIMOJIHEHHE 3a/1aHHs, BKIIOYAOIIee B ceOst:

1) pUCYHOK 3KCIIEPUMECHTAIBEHOH YCTaHOBKHY;

2) pe3ynbTaThl TPEX M3MEPEHHH CHIbI YHOPYTOCTH U yIJIMHEHUS
HPYXKUHBI ¢ YIETOM aOCONIOTHOH OTPEITHOCTH H3MEPEHHUH;

3) chopMyIHpOBaHHBLI NPaBUIbHBIN BEIBOJ

3

O0pa3zen BO3MOKHOTO BBHINOJIHEHHS

IIpeacTaBieHbl BepHbIE Pe3yabTaTbl TPEX U3MEPEHUN CHUIIbI YIPYTOCTH
U YUIMHEHHWS TMpPYXUHBI C Y4€TOM aOCOJIIOTHOH IOIPEUIHOCTH
W3MEpPEHHIA, HO B OJIHOM M3 3JIeMeHTOB oTBeTa (1 min 3) mpucyTcTByeT
omuoKa.

NI
OpnuH u3 dneMeHToB oTBeTa (1 i 3) OTCyTCTBYET

1. CxeMa 5KCIIEpUMEHTAIbHON YCTaHOBKHU:

2.
Ne | Fynp=mg (H) x (MM)
1 1,0+0,1 20+2
2 2,0+0,1 40+2
3 3,0+0,1 602

3.BbBoA: IpU  YBENIMYEHUH PpACTSDKEHUS IPYXKUHBI CHIA  YIPYTOCTH,
BO3HUKAIOLIAsl B IPYKHHE, TAKKE YBEIMUMBACTCS.

Ykazanue IKCcnepmam
3HaueHusn H3MepeHPH>i CYHUTAIOTCA BEPHBIMH, €CJIM OHU YKIAABIBAOTCA B I'DAHUIIBI:
Fi=(,0£01)H F,=2,0+0,1)HuF;=(3,0+0,1) H;

IIpencraBieHsl BepHbIE pe3ybTaThl TPEX U3MEPEHUH CHIIbI YIPYTOCTH
W YUIMHEHHS TMpPYXUHBI C YY4E€TOM aOCONIOTHOW MOTPENIHOCTH
W3MEpPEHHi, HO B AJIEMEHTaX OTBeTa | U 3 MPUCYTCTBYIOT OLIMOKH, HIIH
9TH 3JIEMEHTHI OTCYTCTBYIOT.
W

CnenaH pHUCYHOK SKCHEPHUMEHTAJIbHOH YCTAaHOBKM M IPHUBEJCHBI
pe3yabTaThl  U3MEpeHHH ¢ y4€TOM  aOCONIOTHOW  MOTPEIIHOCTH
U3MEpEeHHH, HO B OJTHOM M3 HUX JOIMyIleHa omuoka

Bce  cimywam  BBIIONHEHMS,  KOTOpPBIE  HE  COOTBETCTBYIOT
BBIIIEYKAa3aHHbIM KPUTEpUsM BbICTaBleHUs 1, 2 wumu 3 Oanios.
Pazposnenssle 3anucu. OTCYTCTBHE NONBITOK BHINOJHEHHMS 3a/IaHUS

Maxcumanvrolii 6ann

x1=(20+2) MM, x2=(40 £ 2) MM u x3= (60 £ 2) MM
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OTKpbITHE 3BYKO3aNUCH

Jlroqu W3IaBHA CTPEMWIIUCH €CIIM HE COXPAaHHUTH 3BYK, TO XOTS OBl Kak-TO
ero 3aduxcupoBatb. U korna 12 aBrycra 1877 roga Tomac DnucoH nponen «Mary
Had A Little Lamb...» («bbut y Mapu ManeHbkuil 6apamiex. . .»), MUp U3MEHHICS:
Be/Ib TECHS Mpo Oapalika craja NepBoll B MHPOBOW HCTOpHH (HOHOTPaMMOi —
3aMMCaHHBIM M BOCTIPOM3BEIEHHBIM 3BYKOM. briarogapst BO3MOXHOCTH 3alUCHIBATH
U BOCIIPOM3BOIUTH 3BYKU IIOSBUJIOCH 3BYKOBOE KHHO. 3alMCh MY3bIKaJIbHBIX
NPOU3BENICHNH, pAacCKa3oB M JaXe MLEeNbIX IbeC Ha TPaMMO(QOHHBIE WIH
nate()OHHBIE TNIACTUHKH CTajla MacCOBOW ()OPMOIi 3BYKO3aIUCH.

Ha puc. 1 nana ynpoméHHas cxeMa MEXaHHYECKOTO 3BYKO3aIMCHIBAIOIIETO
YCTpOWCTBa. 3BYKOBBIE BOJHBI OT HMCTOYHHMKA 3ByKa (IIeBLA, OpKecTpa H T.I.)
Honajany B pynop 1, B KOToOpoM ObliIa 3aKkpelieHa TOHKas ynpyras IIacTUHKA 2,
Ha3bpiBaeMass MeMOpanoii. [Toj meficTBreM 3ByKOBOW BOJIHBI MeMOpaHa HauWHaja
konebarbest. Konebanus MeMOpaHbI MepelaBajuch CBI3aHHOMY ¢ Hel pesuy 3,
OCTpHE KOTOPOrO OCTABJIUIO IPH ITOM Ha BpamialomeMmcs AuUcke 4 3BYKOBYIO
6opo3aKy. 3ByKoBas 0Opo3/Ka 3aKpydrBaiach MO CIIUPANU OT Kpas IUCKa K ero
neHtpy. Ha puc. 2 mokazaH BHJA 3BYKOBBIX OOpO3JOK Ha T[UIACTHHKE,
paccMaTprBaeMBbIX Yepe3 JIyIMy U MpH OONbIIEM YBEJIHMYCHUH.

Juck, Ha KOTOPOM NPOW3BOJHMIACH 3BYKO3AIMCh, W3TOTABIUBAJICI U3
CIELHANBHOIO MSTKOrO BOCKOBOro Matepuana. C 3TOro BOCKOBOTO JAHCKA
rajibBaHOIUIACTUYECKAM  CIHOCOOOM  CHHMalIM MEAHYK  KOMUI0  (KIHIIe):
UCIIONB30BAJIOCh OCAKACHHE Ha DJIEKTPOIEe YHCTOH Memu IpU TIPOXOXKICHUH
AJIEKTPUYECKOro TOKA 4yepe3 pacTBOp e€ coiieil. 3aTeM C MEIHOW KOIUM JeJaju
OTTHUCKH HAa JUCKaX M3 IJIaCTMACCHI. Tax ToJry4ajin T‘paMMOq)OHHBIC IIJIACTUHKH.

[pu BOCTIpOM3BENCHUH 3ByKa rpaMMO(OHHYIO IIACTHHKY CTaBAT IIOJ UIITY,
CBSI3aHHYIO C MEMOpaHO! IpaMMOQoOHA, ¥ NPUBOIAT IUIACTUHKY BO BpallcHHE.
JlBurasicp 1mo BOJHHCTOH OOpO3[Ke MIACTUHKH, KOHEIl UITIBI KoieOneTcs, BMecTe
¢ HUM KoneOyileTcss U MeMOpaHa, MpU4€M OTH KOJe0aHHS JOBOJBHO TOYHO
BOCIIPOM3BOJSAT 3aIIMCAHHBII 3BYK.
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Puc. 2
Puc. 1 ITpoduns 3ByKoBO# TOpOXKKH Ha GoHOTrpade
pU OOJBIIOM YBEITHYCHUH

B ucropuuecku nepsoMm mpubope DaucoHa Uil

3aMCH M BOCHPOM3BENCHHS 3ByKa (CM. PHCYHOK)
3BYKOBast JIOPOKKA pa3mMenanach o
IlI/IHPIH}IpPI‘{eCKOI}’I CIiipain Ha CMCHHOM
BpamamomeMmcs 6apadaHe (MOJIOM HMIMHIAPE). 3BYK
3aIiChIBANICS B (JOpMeE JOPOIKKH, TITyONHA KOTOPOH
ObL1a IPONOPLUOHATIBHA IPOMKOCTH 3BYKA.

A uro MeHsiercss B Hpoduile 3BYKOBOH JOPOXKKU
B CIydae YBEIWYEHHMS TPOMKOCTH 3ByKa IpH
UCIIONB30BAHIN IHCKOBOro (oHorpada, paccMoTpeHHoro B Tekcre? Otser
HOSICHUTE.

Donorpad DaucoHa

Oo0pa3zenr BO3MOKHOTO OTBETA

1. IIpodmiap 3BYKOBOW HOPOXKKH pacmmpsiercss (aMIUTUTyda KOJIeOaHMH WIIIBI
YBEIUYHUBACTCS).

2.’poMKoCTh 3ByKa CBsi3aHa C aMIUIMTYIOoH konebanuii. [lpu ycuneHun
TPOMKOCTH  3BYKa  YBEJIHYHMBACTCS  aMIUIATyna  KoJeOaHWi  MeMOpaHbI.
OZHOBpPEMEHHO YBEIMYHMBAETCSI aMIUIUTY1a KoJIeOaHUI UTIbI
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CoaepixaHue KpuTepusi Bamisl

TlpencraBieH TpaBWIBHBIA OTBET HA BONPOC, W IMPHUBEICHO 2
JIOCTAaTOYHOE 0OOCHOBAaHHUE, HE coJiepKaliee OO0k
IIpeacTaBieH MpaBUIIBHBIA OTBET Ha IOCTABICHHBIN BOMPOC, HO €ro 1
060CHOBaHHE HEKOPPEKTHO HITH OTCYTCTBYET.

NIn
IpencTaBieHb KOPPEKTHBIE paccyXIaeHus, MPUBOAIINE
K NIPaBUJILHOMY OTBETY, HO OTBET SIBHO HE CPOPMYITHPOBaH
TIpencTaBieHbl OOLIME PACCYXKICHUS, HE OTHOCAIIMECS K OTBETYy Ha 0
MOCTaBJICHHBIN BOIPOC.

NI
OTBeT Ha BOMPOC HEBEPEH HE3aBHCHMO OT TOTO, YTO PACCYXKICHUSI
MIPaBHJIBHBL, HJIM HEBEPHBI, MJIH OTCYTCTBYIOT

Maxcumanvrolil 6ann 2

B BaHHY C BOHOfI B IICPBOM CJIydac MNOMCIIAIOT IIOJIEHO H3 COCHBL (HJ'IOTHOCTI)

cocHbl — 400 kr/m%), a BO BTOPOM cCilyuae — MOJEHO M3 Jy0a Takoil ke Macchl
(mnotHocth ny6a — 700 kr/m). CpaBHMTE YpOBEHb BOIbI B BaHHE B IEPBOM
U BO BTOpoM ciydasx. OTBeT moscHuTe. B 00omX ciydasx BoJa W3 BaHHEI
HE MeperBaIach 4epe3 Kpaii.

O0pa3zenr BO3MOKHOTO OTBETA

1. YpoBeHb BozbI OyJET ONMHAKOBEIM.

2. O0a noJjeHa IJ1aBaoT, a 3HAYUT, IPU OJMHAKOBOW Macce BBITECHAT OJAMHAKOBBIH
00BEM BOJIBI, TaK KaK NEHCTBYIOUIME HA HUX CO CTOPOHBI BOJBI BBITAJIKHMBAIOIIME
CHJIBI OJTHHAKOBBI

Copep:xaHue KpuTepus Bajnel
[IpencraBieH MmpaBUIIbHBIA OTBET HAa BONPOC, M IPUBEIEHO JIOCTATOYHOE 2
000CHOBaHUE, HE CoJepIKallee OMNOOK
IIpencraBnen npaBUJIBHBIM OTBET Ha IOCTABJIEHHBIH BOMIPOC, HO €T0 1

000CHOBaHHNE HE SABIAETCS NOCTATOYHBIM, XOTS COAEPKHUT yKa3aHHE Ha

(usmyeckue sBICHAS (3aKOHBI), IPHYACTHBIE K 00CY)KAaeMOMY BOIIPOCY.
W

[IpencraBneHbl KOPPEKTHBIE PACCYKACHNUS, IPUBOASIIIME K IPABUIBHOMY

OTBETY, HO OTBET SIBHO He C(HOPMYIIHPOBAH

IIpencraBnensl oOmye pacCyXIeHHUsS, HE OTHOCSIIMECS K OTBETy Ha 0
MOCTaBJICHHBIH BOIIPOC.

Wi
OTBeT Ha BONPOC HEBEPEH HE3aBHCHMO OT TOrO, YTO PACCYKICHHUS
[IPaBUJIbHBI, UM HEBEPHBI, WJIK OTCYTCTBYIOT

Maxkcumanvrulii Oann 2
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Temnee WM XOJOAHEE BO3MyxXa KakeTcs Bam Boja, Korja, HCKYIaBIIHCH
B YKapKHii 1eHb, Bbl Beixoaute u3 He€? OTBET NOsSCHUTE.

O0pa3en BO3MOKHOTO 0TBeTa

1. Tennee.
2. Karmun BO/ibl, MHTEHCHBHO UCHAPSISICh C MMOBEPXHOCTH MOKPOTO Tejia, MPUBOIST
K OXJIXKJICHUIO Tena. M3-3a 9TOro BO3ayX KasKeTcsl XOJIOJHee

Copep:kanue KpuTepust Banast
IIpencrasnen mpaBUiIbHBIA OTBET HAa BOIPOC, U IMPUBEIEHO JIOCTATOUYHOE 2
000CHOBaHHeE, He coJieprKaliee OO0k
IIpencraBnen mpaBUIBHBI OTBET Ha IIOCTAaBJIEHHBIH BOMPOC, HO €ro 1

000CHOBaHWE HE SBIAETCS NOCTATOYHBIM, XOTS COAEPKHUT yKa3aHHE Ha

(usndeckue ABICHUS (3aKOHBI), IPUYACTHBIE K 00CYXJa€MOMY BOIPOCY.
W

IIpeacTaBieHbl KOPPEKTHBIE PACCYKICHHS, TPUBOIAIIIE K MPABHIHHOMY

OTBETY, HO OTBET SIBHO HE C(HOPMYIUPOBAH

IIpencraBiensl o0uMe pacCyXIeHHs, HE OTHOCALIMECS K OTBETY Ha 0
MTOCTaBJIEHHBIN BOIPOC.

W
OTBeT Ha BONPOC HEBEpEH HE3aBHCHMO OT TOrO, YTO PACCYXICHHUS
[IPaBUJIbHBI, UM HEBEPHBI, MJIM OTCYTCTBYIOT

Maxcumanvrwlil 6ann 2
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HarpeBarenbHblil 37eMEHT clienaH W3 HUXPOMOBOW IPOBOJIOKM UIMHOW & M

2

u 1omaneto monepedroro cedenns 0,05 wmm°.  Ompenmenute MOIIHOCTB,
noTpebiIsieMyl0 HarpeBaTelieM, NpPU BKJIIOYEHWH €ro B CETh C IIOCTOSHHBIM

HanpsokeHueM 220 B.

Bo3MoKHBII BADHAHT pellIeHHs

JlemoHcTpanuonnsiii Bapuant OI'D 2023 r. OU3UKA, 9 kmace.  30/33
3anucaHbl M HCIIOJIB30BAHBI HE BCE UCXOHBIE (POPMYJIBI, HEOOXOIUMBIE 1
JUTSI peIIeHus 3a1a4u.
nim

3anucaHpl Bce UCXOJHbIE (OPMYJIbI, HO B OJHOI M3 HUX JAOMyIlleHa
omnOka
Bce ciydam peuieHusi, KOTOpble HE COOTBETCTBYIOT BbINIEYKa3aHHBIM 0
KPHUTEPHSIM BBICTABJICHHUS OIICHOK B 1, 2, 3 Oasa

Maxcumanvrouii 6ain 3

[Hap maccoi 2 Kr, ABMXKYIIMICS CO CKOpOCTbiO 4 ’

, coymapsercs ¢ IIapoMm

Maccoi 3 Kr, ABIDKYIIUMCSI €My HaBCTpedy MO TOW K€ MPSIMOH CO CKOPOCTBIO

M
2 —. Ilocne ynapa mapsl OBHKyTCS BMecTe. Ompenenure, Kakoe KOJINYECTBO
c

TCIUIOTHI BBIACIHUIIOCH B PE3YJIBTATE COYHapEHUS.

B03MOKHBIIi BADUAHT pelieHHus

ano: 2 .
U=220B P= UT;RJTJ
2
p=1,1 Oy M p US _2202-0,05 _ .o
M pl 1,1-8
I=8wm
S = 0,05 mm?
P-? Otset: P =275 Bt
Coaepxanue KpuTepusi Banabl
[TpuBeneHo MoyHOE MPABHIBHOE pEIIeHHE, BKIIOYAIOIISe CIIeTYyIOne 3
3JIEMEHTHI:
1) BepHO 3amMcaHO KPaTKOE YCIOBUE 3a/1a4H;
2) 3amucaHbl  ypaBHeHHS W (OPMYJBI, [PUMEHEHHE KOTODPBIX
HEOOXOMUMO W JIOCTATOYHO JJIs PEUICHHsS 3aJadd BbIOPAHHBIM
cnocoboM (B JAaHHOM  pelICHHU: Qopmyra 01  MOWHOCHU
9NeKMpU4ecKo20 moxa, gopmyna Ons Y0eIbHO20 INeKMPUiecKo2o
conpomuenenus),
3) BBIMIOJIHEHBI ~ HEOOXOJMMBbIE  MaTeMaTH4YeCKUe IMpeoOpa3oBaHMUs
Y pacu€Thl, MPUBOAANIME K TPABHIBHOMY YHCIOBOMY  OTBETY,
Y MIPEJICTaBJICH OTBET. IIpH 3TOM JOMYCKAeTCs PELICHHE IO YacTsIM)
(c IpOMEKYTOUHBIMH BBIUUCICHUSIMU)
IlpaBuibHO ~ 3ammcaHbl ~ HEOOXOAMMbIE  (OPMYINBI,  MPOBEIACHBI 2

BBIUMCIICHUSI M TIOJY4€H OTBET (BEpPHBIM WJIM HEBEPHBI), HO JOMYyIICcHA
omrOKa B 3aIMCH KPaTKOI'0 YCJIOBUS MM nepeBojie eaunul] B CU.

Wi
IpencraneHo NpaBUIBHOE PEIICHNE TOJIBKO B 00IIeM BUe, 03 KaKux-
1100 YHCIOBBIX PacyEToB.

Wi
3anmcaHbl ypaBHEHUS U GOpPMYIIBI, OPUMEHEHHE KOTOPEIX HEOOXOIMMO
U JIOCTAaTOYHO JJIsi PEUIeHUS 3aJadd BbIOpaHHBIM CIOCOOOM, HO
B MAaTeMaTHYCCKHUX npeo6pa3013a}mﬂx WIN BBIYHUCICHUAX OONYyIICHA
omruoka
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amno: CoracHo 3aKOHY COXPaHEHHUS HMITYJIbCa
mi =2 Xr m, - myv, =u(m; +m,)
mz =3 Kr _my-my,  2:4-3-2 o m
M u= U= =0,4 —
v, =4— my +m, 2+3 c
c

M CornacHo 3aKOHY COXpaHEHUs SHEPIUU

v, =2— 2 2 2
2 c 0= mu” | myv _(m1+m2)u
2 2 2
2 2 2
2-4° 3.2 2+43)-0,4
0= + _{ )-0.4" _ 21,6 Tx
2 2 2
0-? Omeem: Q =21,6 x
CoaepxaHue KpuTepusi Banabt

IIpuBeneHo MoiHOE NMPAaBWIIBHOE PEIICHHE, BKIIOYAIOIIEEe CIEAYIOLIHE
3JIEMEHTBL:
1) BepHO 3amHCaHO KPaTKOE yCIOBHE 3aJauH;
2) 3amucaHbl  ypaBHEHHS ®  (OPMyJBI, [PUMEHEHHE KOTODPBIX
HEOOXOIMMO M JIOCTaTOYHO M peUIeHHs 3a7add BbIOPaHHBIM
crocoboM (B JAQHHOM DEIICHHH: 3AKOH COXPAHEHUs JHepeul, 3aKOH 3

COXPAHEHUst UMNYIbCA, (POPMYAA Ot KUHEMUHECKOU dHEP2ULL),

3) BHIMIOJIHEHBI ~ HEOOXOJHMMBbIE  MaTeMaTH4ecKue IpeoOpa3oBaHUs
U pacué€Thl, MNPUBOMAIIME K TPABHIBHOMY YHCIOBOMY OTBETY,
U TpeAcTaBieH OTBeT. IIpu 3TOM JOIMyCKaeTCs PEIICHHE IO YaCTSIM)
(C MPOMEXYTOYHBIMH BBIYHCIICHUSIMH)
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IIpaBuibHO  3ammcaHbl  HEoOXoauMble  (OPMYINBI,  MPOBEIEHBI
BBIYMCIICHUS M TIOJY4€H OTBET (BEPHBIM WIIM HEBEPHBII), HO JOMYyIICHA
ommOKa B 3aIlMCH KPaTKOro YCIOBUS Wi nepeBoje eanaun B CH.

Wi
IpencraBneHo NMpaBUIBHOE PEIICHNE TOJIBKO B 00IIeM BUe, 03 KaKux-
OO0 YUCIOBBIX PacYETOB.

NI
3anmcaHbl ypaBHEHUS U GOPMyYIIBl, OPUMEHEHHE KOTOPHIX HEOOXOIMMO
W _JIOCTaTOYHO MJIsI PpEIleHWs 3aJaud BBIOPAHHBIM CIIOCOOOM, HO
B MAaTe€MaTHYCCKHUX npeoﬁpawaaﬁnﬂx WIN BBIYUCICHUAX OONYyIICHA
ommoOKa

CoaepixaHue KpuTepusi

bajibl

3amnucaHbl ¥ UCTIOJIB30BAHbI HE BCE MCXOIHbIE (HOPMYIIBI, HEOOXOIUMbBIC
JUTSL pETIIEHMS 3a/1auH.

NI
3amnucaHbl Bce MCXOAHBIE (OPMYJIBI, HO B OJHON W3 HHUX JOMyIIeHA
oImnoKa

IpuBeseHO HOIHOE MPABHJIBHOE DEIICHHE, BKIIOYAOIICE CIELyOLIHe
AIIEMEHTBI:

1) BepHO 3amMcaHO KPAaTKOE YCIOBUE 3aa4H;

2) 3amucaHbl  ypaBHEHHS ©  (OpPMYJbI, NPUMEHEHHE KOTODPBIX
HCOOXOMUMO W JIOCTAaTOYHO JUI1 pEHICHHs 3aJa4d  BHIOPaHHBIM
crocoboM (B JaHHOM DCLICHHUH: 3aKOH COXPAHEHUs Hepeuu, opmyia
051 pacyéma Koauyecmed meniomvl NpU HASPESaAHUU U NAAGIEHUU
sewecmaa, popmyna 0 pacuéma pabomul 2NeKMpULECKO20 MOKA);

3) BBIMIOJIHEHBI ~ HEOOXOJMMbIE  MaTeMaTHYeCKUe IMpeoOpa3oBaHMs
M pacu€Thl, TNPHBOIIINE K MpPaBIJIHLHOMY YHCIOBOMY OTBETY,
U TIPEACTABJICH OTBET. IIpM 3TOM JIOMYCKAeTCsl PELICHUE «II0 YacTIM»
(c IPOMEKYTOUHBIMH BBIUMCIICHUSIMH )

3

Bce cimydam pemieHmsi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEpHsIM BbICTABJIEHUs OLIEHOK B 1, 2, 3 Oayuta

Maxcumanvuwiil 6auin

B snexTponedn mOTHOCTRIO paciiaBHIIM CIWTOK CTamd maccoit 1 T 3a 2,3 .

KakoBa MOIITHOCTDb JJICKTPOIICHYH, €CJIN U3BECTHO, YTO A0 Haydalia IJIaBJICHUSA CTallb

HeoOxoauMo Obu10 HarpeTh Ha 1500 °C? [TotepsiMu 3Heprun npeHeopeys.

IIpaBunbHO  3ammcaHbl  HeoOXoguMble  (GOpPMYJBI,  IIPOBEIEHBI
BBIUMCIICHUS M TIOJy4€H OTBET (BEpHBIM WJIM HEBEPHBI), HO JOMYyIICHA
omuOKa B 3aIMCH KPaTKOT'0 YCIIOBHS MU nepeBoJie eaunul] B CU.

nJIn
TIpencraBieHo MPaBUIIBHOE PEUICHUE TOJIBKO B 00IIIEM BHUJIC, 0€3 KaKnuX-
1100 YHMCIIOBBIX PacyETOB.

NN
3anucaHbl ypaBHEHUS U (HOPMYJIbI, IPUMEHEHUE KOTOPBIX HEOOXOIMMO
U J0CTaTo4YHO JJid pemem/m 3aJa4u B])I6paHH]>IM CHOC060M, HO
B MaTeMaTHYEeCKUX MPeoOpa3oBaHHUAX WM BBIYMCICHHUSAX MAOMYyIICHA
omnoKa

Bo3Mo:kHbIII BApHAHT pelieHust

aHOo.
m = 1000 kr A=0 o
=cml(t, —t) +
¢ =500 JIx Q_ (t,~1)
kr-°C A=P-1

%= 78000 2% p= em(t,— 1, )+hm

KT T
fh—1=1500°C 500-1000-1500+ 780001000
1=8280c¢ P= 2230 =100000 Bt
P-? Omeem: P=100000 Bt =100 kBt

3anucanbl ¥ MCIIOIB30BAHbI HE BCE MCXOIHbIE (POPMYIIBI, HEOOXOIMMBIE
JUTSL pELICHUS 3a/1a49H.

N
3amnvcaHbl BCe HCXOAHBIE (OPMYJIBI, HO B OAHOM W3 HHUX JOMyIIeHa
ormnoKa

Bce ciywam pemreHns, KOTOpbIe HE COOTBETCTBYIOT BBINICyKa3aHHBIM
KPUTEPHSM BBICTaBICHHS OLECHOK B 1, 2, 3 Gayuia

Maxcumanonviii 6ann
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B cootBerctBun c IlopsinkoM mpoBedeHHs TOCYyAapCTBEHHOH HMTOTOBOM
aTTeCTalluy MO0 00pa30BaTENbHBIM MPOrpaMMaM OCHOBHOTO OOILIETO 0Opa3oBaHUS
(npuxa3z Munnpocseuienus: Poccun u Pocobpranzopa ot 07.11.2018 Ne 189/1513,
3apeructprpoBad Munrocrom Poccun 10.12.2018 Ne 52953)

«64. DK3aMeHAlMOHHBIE pAOOTHI TMPOBEPSIOTCS JBYMS OKCIEPTaMHU.
Ilo pesynbpraTaMm NpOBEPKH SKCHEPTHl HE3ABHCHUMO JPYr OT Jpyra BBICTABISIOT
OaJutbl 32 KaxIblii OTBET HA 3a/IaHMsI SK3aMEHALIMOHHON paboThl. <...> B ciyuae
CYIIECTBEHHOTO PAacXOXKIEHHs B 0ajiiax, BBICTABIEHHBIX IBYMS OJKCIEPTaMH,
Ha3HA4aeTcsl TpeThsl MpoBepka. CylIeCTBEHHOE pacxoxkaeHue B Oamiax
ONIPEAENEeHO B KPHUTEPHIX OLECHUBAHUS 110 COOTBETCTBYIOIIEMY Yy4eOHOMY
TpeMETY.

Tperuii skcnepT HazHauyaeTcs NpelceNaTelaeM IMPEIMETHOM KOMHUCCHU U3
YHcla SKCIEePTOB, paHee He MPOBEPSBIINX dK3aMEHAMOHHYIO padoTy.

TperbeMy  skcmepry — mpenocraBisieTcs — MHbopMmamus o - Oaiiax,
BBICTABJICHHBIX OSKCIEpPTaMU, paHee IIPOBEPSABIIMMH HK3aMEHALMOHHYI0 PaboTy
oOyuaromierocsi. bannmbl, BBICTAaBICHHBIE TPETBHM  OKCIIEPTOM,  SIBIISTFOTCS
OKOHYAaTEJIbHBIMUY.

Cy11ecTBEHHBIMH CUNUTAIOTCS CICAYIOIINE PACX0XKICHHS.

1. PacxoxneHust Mex1y OajutaMu, BBHICTABICHHBIMA IBYMS SKCIIEPTaMH 3a
BBINOJIHEHUE J1I000T0 U3 3af1anuii 17, 20-25, B 2 uin 6onee Oamna. B aTom ciryyae
TPETHH HKCIIEPT MPOBEPSET TOIBKO T€ OTBETHI Ha 3aJaHUs, KOTOPBIC BBI3BAIU
CTOJIb CYIIECTBEHHOE PacX0XKICHHE.

2. PacxoxneHue B pe3yibTaTax OLEHHBAHUS JBYMsI SKCIIEpTaMH OTBETA Ha
onHo w3 3amanuit 17, 20-25 3aimouaeTcss B TOM, YTO OIHMH JKCIEPT yKa3al Ha
OTCYTCTBHE OTBETa Ha 3aJaHHe B dK3aMEHAMOHHOW padoTe, a OPYroil dKcIepT
BBICTaBHJI 32 BBIIIOJIHEHUE 3TOTO 331aHUs HEHYJIeBoil Oami. B aTom cityyae Tperuii
9KCIIEPT MPOBEPSIET TOJBKO OTBETHI HA 33aHMsI, KOTOPBIE OBLIN OLEHEHHI CO CTOJb
CYIIECTBEHHBIM pacxoxaeHneM. CHTyaluH, B KOTOPBIX OAWH JKCIEPT yKa3zal Ha
OTCYTCTBHE OTBETa B 3K3aMCHAIIMOHHOH paboTe, a BTOPOH SKCIEPT BHICTABUII
HyJneBOH Oalul 3a BBINONHEHHWE STOTO 3aJaHus, He SBIAIOTCS CHUTYalHsIMH
CYLIECTBEHHOT'O PACXOXKICHUS B OLICHUBAHUU.
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