I[MPOEKT

I'ocynapcTBeHHasi HTOrOBasi aTTECTALMS 10 00Pa30BaTEIbHBIM
MpOrpaMMaM OCHOBHOT'O 001ero 06pa3oBaHusi B (hpopMe 0CHOBHOTO
rocy/apcTBeHHOro 3x3amena (OI'J)

JleMOHCTpPaLlMOHHBIN BADHAHT
KOHTPOJILHBIX H3MEPHUTEIBLHBIX MATEPHAJIOB
OCHOBHOTI'0 IOCYJ1apCTBEHHOI0 3k3aMeHa 2023 roaa
no ®PU3UKE

MIOATOTOBIIEH (elepabHBIM TOCYIaPCTBEHHBIM OI0KETHBIM
< HAYYHbIM yUYpeXJIeHHEM .
«PEJNEPAJIBHBIN UHCTUTYT NEAJATOI'MYECKNX M3MEPEHUI»
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OcHoBHoIi rocynapcTBeHHblii 3xk3amMeH o PU3UKE

TlosicHeHUs K 1€MOHCTPALUOHHOMY BAPUAHTY
KOHTPOJIbHBIX H3MEPHUTETbHBIX MATEPHAJIOB OCHOBHOI'O IOCY/IapCTBEHHOTO
sk3amena 2023 roga no ®U3UKE

ITpu O3HaKOMIEHUM C JEMOHCTPALUMOHHBIM BapuaHToM 2023 r. ciexyer
UMeTb B BHIY, YTO 33/aHMs, BKJIIOYEHHBIE B IEMOHCTPAI[MOHHBIM BapHaHT,
HE OTPaXalOT BCEX OJJIEMEHTOB COJEPXKAHHSA, KOTOpble OyayT MpOBEPSTHCS
¢ mnomompio BapuantoB KMM B 2023 r. IlonHbli nepedeHb 3JIEMEHTOB
coJiepKaHusl, KOTOpble MOTYT KOHTPOJIMPOBAThCS Ha dk3amene 2023 r., mpuBenéH
B KOTU(HKATOpPE 3IEMEHTOB COAEP)KaHUS M TPeOOBaHUH K YPOBHIO IOATOTOBKU
o0ydJaromuxcst Juisi MPOBEACHHUS OCHOBHOTO TOCYAApCTBEHHOTO SK3aMeHa
o (u3nKe, pa3MenIéHHOM Ha caiite: www.fipi.ru.

B 1eMOHCTPAaLlMOHHOM BAPHAHTE IPEACTABJIICHbI KOHKPETHbIE IPHMeEpPHI
3ajaHuii, He HCYepHbIBAIOIIME BCEro  MHOroo0pasusi  BO3MOKHBIX
(opmyMpoBOK 3a1aHUI HA KaKI0H MO3ULUM BAPUAHTA IK3aMEHALUMOHHOM
padoThl.

Bce 3aganms, wucnosab3yeMble JIsl  COCTABJIEHMS] JK3aMEHALMOHHBIX
BAPHAHTOB, Pa3MellleHbl B OTKPbITOM O0aHke 3aganuii OI'J Ha caiire fipi.ru.

Ha3HaueHue IE€MOHCTPALMOHHOTO BapHaHTa 3aKJIIOUAeTCsl B TOM, YTOOBI
JIaTh BO3MOXKHOCTH JIFOOOMY y4aCTHHKY 5K3aM€Ha M IMIMPOKOH OOILIECTBEHHOCTH
COCTaBUTh MpEJCTaBIEHHE O CTPYKType OymyIield SK3aMEHAIMOHHOH pPabOTHI,
konuyectBe U ¢dopMme 3agaHuil, 00 ypoBHe HuX cnoxkHocTd. IIpuBenéHHble
KPUTEPHU OLEHKM BBIIIOJHEHMS 3aJaHUi C Pa3BEPHYTHIM OTBETOM, BKIIOYEHHBIE
B 3TOT BAapHAaHT, II03BOJAT COCTABUTH IPEACTABICHHE O TPEOOBAHMAX K MOIHOTE
U NPaBUIbHOCTHU 3aIMCHU Pa3BEPHYTOIO OTBETA.

OTn cBefeHHWs JalOT OyAymUM y4YacTHHKAM O3K3aMeHa BO3MOXHOCTh
BBIPa0OTATh CTPATETHIO IMOATOTOBKH K cllade 3K3aMeHa 1Mo ¢usuke B 2023 r.
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JleMOHCTpalMOHHBbIIi BAPUAHT
KOHTPOJILHBIX H3MEPUTETbHBIX MATEPHAJIOB OCHOBHOIQ
rocyJapcTBeHHOro 3xk3amena 2023 roaa
no ®PUBUKE

HNHcTpyKuus mo BHIMOJTHEHHIO PadOThI

Ha BbInonHeHne 5K3aMeHalMOHHON palboThl Mo (u3uke oTBOAMTCS 3 yaca
(180 munyT). DK3aMeHanMOHHas paboTa BKIIFOYAET B ceOs1 25 3ajaHui.

OtBeTHl K 3amanusam 1, 2, 4, 11-14, 16, 18 u 19 3anuceiBaroTCs B BHIC
nocienoBatenbHOCTH 1dp. OTBeTOM K 3anaHusM 3 u 15 sBisercs onHa nudpa,
KOTOpasi COOTBETCTBYET HOMepY MpaBmibHOro oTBeTa. OTBETHI K 3amanusm 5—10
3aIUCHIBAIOTCS B BUJIE LENIOT0 YMCIIa MM KOHEYHON JAECATUYHON APoOU ¢ y4éToM
YKa3aHHBIX B OTBETC €IUHHILL. OTBET 3alUIINTE B IOJIE OTBETA B TEKCTE pa6OTbl,
a 3areMm mnepeHecute B OnaHK oTBeTOB Ne 1. EnuHMIIBI M3MEpEHHUS] B OTBETE
YKa3bIBaTh HE HAJIO.

K samanusam 17, 20-25 cnexyer maTh pa3BEPHYTHIM OTBET. 3ajaHus
BBIMOJIHAIOTCS Ha OnaHke oTBeToB Ne 2. 3amuimuTe cHavajla HOMEp 3ajaHus,
a 3aTteM OTBeT Ha Hero. OTBeTHl 3amMChIBaiiTe Y€TKO U pa3bopuuBo. 3aganue 17
OKCIIEPUMCHTAJIBHOC, MU [JId €ro BbIIIOJHCHUSA HCO6XOIlI/IMO BOCIIOJIB30BAaTbhCA
nabopaTopHbIM 000pPYIOBAHUEM.

IIpu BBIYUCIICHUAX pasperiaercs UCIIOJIb30BaTh JIMHEHKY
U HEMPOTrpaMMHUPYEMBI KaJIbKYJIATOP.

Bce OnaHku 3alONHSIOTCS SIPKUMH YEPHBIMH depHIIaMH. Jlomyckaercs
WCIIOJIb30BaHKE I'eJIEBOH WM KaWUISIPHOU PyYKH.

Ilpu BbIMONHEHHMH 3aJaHUN MOXKHO TIOJB30BAThCSI YEPHOBHUKOM. 3amucu
B YePHOBHKE, 2 TAK:KE B TEKCTE KOHTPOJIbHBIX H3MEPUTEIBLHBIX MATEPHAJIOB
He YYUTHIBAIOTCS MPU OLEHUBAHUU PAGOTHI.

bamnbl, momydeHHele Bamu 3a BEITOJHEHHBIE 33JaHMS, CYMMHUPYIOTCS.
ITocrapaiiTech BBINOJHUTH KaK MOXKHO OOJIbIlIe 3aJaHUil 1 HaOpaTh HauOoJbIIEe
KOJINYECTBO OaJIOB.

Tocne 3aBeprieHnst pabOTH MPOBEPHTE, YTOOBI OTBET Ha KaXKIO€ 3aJaHue
B O6mankax orBeToB Ne 1 u Ne 2 ObL1 3arucas 1oJ MpaBUIbHBIM HOMEPOM.

Kenaem ycnexa!
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Hmwxe npuBeneHb! CIPaBOYHbIE IaHHBIE, KOTOpblE MOTIYT IOHamoOUThCS Bawm
IPU BBIOJTHEHUHU PAOOTBHI.

HeCﬂTM‘{HLIe NMPUCTAaBKH

HaumenoBanune 0O6o3HaueHne MHuoxuTensb
rura r 10°
Mera M 106
KUIIO K 103
FeKTO r 10?
CaHTH c 102
MUILTH M 1073
MHKPO MK 1076
HaHO H 10°°
KoHcTaHTBI
M
yCKOpeHHe CBOGOHOTO MaeHNs Ha 3eMie g=10 —
c
H-wm?
IPAaBUTAIIMOHHAS TOCTOSHHAS G=6,7-1071 —
KT
CKOPOCTB CBETA B BAKYyM€ c=3-10° %
SJIEMEHTAPHBIHN dJIEKTPUICSCKIH 3apsiy e=1,6-10"Kn
IlnoTHOCTH
KT KT
GeH3uH 710 — JpeBecHHa (COCHA) 400 —
M M
KT KT
CIHUPT 800— napahuH 900 —
M M
KT KI
KEPOCHH 800 — nén 900 —
M M
KT . KT
MAacJI0 MaIIHHHOE 900 — ATFOMHUHHI 2700 —
M" M
KT KT
BOJA 1000 — Mpamop 2700 —
M M
KT KT
MOJIOKO LIEJIHOE 1030 — LIUHK 7100 —
M M
KT KI'
BOJIa MOPCKast 1030 — CTaJlb, XKENe30 7800 —
M M
KT’ KI'
TITULIEPUH 1260 S MeNb 8900 —
M M
KT KT
PTYTh 13 600 — CBUHEI] 11350 —
M M
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Omeemom K 3aoanusm 1, 2, 4, 11-14, 16, 18 wu 19 seraemca
nocneoosamenvnocme yugp. Ilocnedosamenvnocme yugp 3anucvieaitme 6e3
npobenoes, 3anampix U Opy2ux OONOTHUMENbHBIX CUMB0108. Omeemom
K 3a0anuam 3 u 15 aenaemca oona yughpa, komopas coomeemcmeyem Homepy
npasunvnozo omeema. Omeemom K 3aoanuam 5—-10 aenaemcea yucno. Eounuyw
uzMepenus 6 omeeme yKasvléamsy He Haoo. Omeem 3anuwiume 6 nojie omeema
6 mexcme padomut, a 3amem nepenecume 6 bB/IAHK OTBETOB M 1 cnpasa om
HOMEPA COOMEemCcmeyIou|ezo 3a0anus, HaYUnAas ¢ nepeoil knemouxu. Kascoutii
CUMB0J RUMWIUME 6 OMOEILHOU K1eMOoUKe 8 COOMEEMCMEuN ¢ NPUGeOEHHbIMU
6 onaunxe oopazyamu. Omeemul Ha 3a0anus 17, 20-25 sanumume na bJIAHKE
OTBETOB M 2.
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YaeabHast
v IOk TerioTa 6 K
TeroéMKocTs Boapl | 4200 —— 2,3-10 Hx
xr-°C Napoo6pa3oBaHMs BOJBI KT
R TeIuIoTa
TEIUIOEMKOCTD JIvS XK
2400 ——— napoo6pa3oBaHus 9,0-105 2%
crupTa xr-°C KT
crupTa
. Tk TEIUIoTa 4 Jx
temoémkocts mpaa | 2100 ——— 2,5-10% A%
xr-°C IUIABJICHHS CBUHIIA KT
TETIOEMKOCTD 920 JIES TETITOTA TITABICHHUS 78.104 LK
ATFOMUHUS kr-°C cranu ’ KT
N IV TETUIOTA TITABJICHHUS 4 Ik
temnoéMkocTh cramu | 500 ———— 5,9-10 Ax
xr-°C oJ10Ba KT
Jx
. 5 XK
TeroéMkocTh nunka | 400 ——— TErIoTa TIaBIeHus paa | 3,310 %
I(I‘ .
N JIvS TEIIOTa CrOPaHKs 7 Ik
teroémrocTs meau | 400 —— p 2,9-10 A
xr-°C crmpTa KT
w JIvS TEIUIOTa CrOpaHKs 7 Ik
TeIoéMKocTh onosa | 230 ———— P 46107 A%
xr-°C KEepOCHHA KT
TEIUI08MKOCTb 130 IES TEMIOTa CTOpaHus 4.6.107 2%
CBHUHIIA xr-°C Oensuna ’ KT
TEIUI08MKOCTb 420 JIES
OpOH3BI k- C

TemmnepaTypa mjiaBJIeHHUs

TemMnepaTypa KHIIEHHS IPH HOPMAJTBLHOM
aTMoc(pepHOM JaBJIeHUHN

CBMHIIA 327 °C BOJIBI 100 °C
0JI0Ba 232 °C cnupTa 78 °C
h119iF:) 0°C

YenabHoe JIeKTPHYECKOe CONMPOTHBIIEHHE,

2

OMMMT o3t 20 °C)
M

cepebpo 0,016 HUKEITNH 0,4
MeIb 0,017 HUXPOM (CIIIaB) 1,1
ATIOMUHHN 0,028 dexpanb 1,2
JKEJIC30 0,10

Hopmaubnbie yenosusi: nasinenne 10° Ia, remneparypa 0 °C
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VYCTaHOBHTE  COOTBETCTBHE MEXIYy  (U3MUECKHUMH  TMOHATHAMH H  HX
omnpeNeNIeHUIMU WJIM XapaKTepHCTHKaMU. K Kak1oil Mo3uLuM MepBOro cToidia
NOAOEpUTE COOTBETCTBYIOLIYIO IO3WIMIO M3 BTOPOTO CTONONA W 3alHIINTE
B TaOuIy BIOpaHHbIE HU(PHI IO COOTBETCTBYIOIUMH OYKBaMH.

OU3NYECKHUE ITOHATUA OINPEAEJIEHUA/XAPAKTEPUCTUKHU
A) pamnoBoisiHa 1) 3apsin, OpOXOIAIIMH uepe3 MOIMepedHoe

b) snekrpuyeckuii Tox CeYCHHUE TIPOBOTHIKA 32 CIUHUILY BPEMECHH

B) a5eKTpOMAarHUTHOE MOJIe 2) mpolecc pachpOCTPaHCHUS MEXaHUYECKUX
KoJIe0aHui B TBEPIIOH, JKHJIKOM
¥ Ta3000pa3Hoii cpenax

3) ANMHHOBOJIHOBAS 4acTh CIEKTpa

IEKTPOMArHUTHOTO H3Ty4eHHUS

4) BuUI MaTepuH, IIOCPEICTBOM KOTOPOTO
OCYIIECTBISIETCS B3aUMOJACHCTBHE MEXIY
INEKTPUYECKU 3aPSHKCHHBIMU YacTUI[AMU

5) ynopsaodeHHOE (HaIpaBIEHHOE) IBIKEHHE
3apsHKEHHBIX YaCTHIL

OrtBer:
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IlepBoHAYANbHO IIOKOSIIEECS TEJIO HAYMHACT JBUTAaThCsS PABHOYCKOPEHHO.
YcraHoBHTE COOTBETCTBHE MKy HOpMyTaMu JUis pacuéra GU3NIECKUX BETHIUH
U Ha3BaHWAMHU OTHX BeIMYMH. B QopMmymnax HcHonb30BaHbl 0003HAUCHHUS:
m —Macca Tela; d — YCKOPCHHE Tela; { — BpeMsl IBHKCHUSL.

K kak10if MO3UIUM IEepBOTrO CTOJOIA MOAGEPUTE COOTBETCTBYIONIYIO MO3HIIHIO
U3 BTOPOTO CTOJNIOIIA M 3alUIIUTe B TaOnWily BbIOpaHHBIE IUQPPBI TOA
COOTBETCTBYIOILINMH OYKBAMH.

DOOPMVJIbI OU3NYECKHME BEJIMYNHBI
A at’ 1) paBHOAEHCTBYyIOIIAS CHWJI, JCHUCTBYIOIIUX
) By Ha TeJo

B) ma 2) cpemHss CKOPOCTh
3) CKOpOCTH Tela B MOMEHT BPEMEHH ¢
4) myTb, IPOMICHHBIN TEIOM 3a BpeMs ¢

Alb
Ortsert:

Boza B ra3000pa3HOM COCTOSSHUM MMEET BO MHOTO Pa3 MEHbBUIYIO IUIOTHOCTh, YeM
BOJIa B XHJKOM COCTOSIHUM NpU TOH ke Temreparype. Yem oObACHSETCS 3TOT
(akt?

1) Monekybl )KUIKOCTH PacIIONIOKEHbI APYT K IpYyTy OJIMKe, YeM B Tase.

2) MoneKybl KHIKOCTH UMEIOT OONBIIYIO MacCy, YeM MOJICKYJIbI ra3a.

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

4) MonexyJbl )KUJAKOCTH UMEIOT MEHBILIUE Pa3Mephl, Y4eM MOJICKYJIbI T'a3a.

OrBerT: D
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IIpounTaiiTe TEKCT M BCTaBbTE Ha MecTa IPOIYCKOB CJIOBa M3 NPHUBEIEHHOTO
CIIHCKA.

CBUHIOBBIA [Iap TOMHSUIM HAa HEKOTOPYIO BBICOTY Hax
CBUHIOBOH IUIUTOH U oTmycTunu (puc. a). Ilocine Toro xak
Iap yaaprics O CBUHIIOBYIO IUTUTY, OH OCTaHOBHUIICS (pHC. O).
[Ipu ymape map u miaura HeMHOTO (A) .
IIpu 3TOM U3MEHUIOCH B3aUMHOE PACIHOJIOKEHUE YaCTHIL
miapa, a 3Ha4MT, u3MeHwnach U ux (b)

SHEPTHSL.

Ecnu u3MmepuTh TeMieparypy llapa U ILUIUTHL Cpa3y HOCIe
yrapa, TO OOHApy>KHTCS, YTO OHM Harpenucb. Ilpu

HarpeBaHUH Tena YBEITMYHBACTCS CpemHsis
B) sHeprusi yactuy. CnenoBarelbHO,
MEXaHUUYeCKasl SHEeprus, KOTOpoil obiajan map B Hadaie
ombITa, epenuia B (') SHEPTHIO.

Cnucok cnoe:

1) BHYTpeHHSA

2) KUHETHYEeCKas

3) noTeHIMaIbHAS

4) MexaHWYecKas

5) a3JeKTpOMarHUTHas
6) nehopMHUPOBAITUCH
7) HadIEKTPU30BAJIHCH
8) yBenuumIMCh

3anumuTe B TaOIUIYy BEIOpaHHBIE HUQPHI 10]] COOTBETCTBYIOIMMU OYKBaMU.

A|b|B|T

OrtBerT:

Manpuuk W [eBOYKa TSAHYT BEPEBKY 3a IPOTHBOIIOJOXKHBIE KOHIBL JleBouka
MOXeT TAHYTh ¢ cuioil He Gonee 50 H, a manpumk — ¢ cunoit 150 H. C kakoii
CHUJIOW OHU MOTYT HaTSHYTh BEPEBKY, HE CIIBUTAsICh C MecTa?

OrBer: H.
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E Ha pucynke mpejacTaBieH TpaduK 3aBHCHMOCTH CKOPOCTH Tella OT BpPEMEHH.
Bo ckomnbko pa3 yBenuuuTCs MOJLY/Ib UMITYJIbCa Tela 3a MEPBYIO CeKyHAy?

OrtBert: B pas(a).

B meuyb moMecTHIM HEKOTOPOE KOJIWYECTBO ANIOMHMHUS. J(MarpaMma H3MEHEHHUS
TeMIIepaTyphl aJIOMUHUS C TEUYCHHEM BPEMEHH IOoKa3aHa Ha pucyHke. [leus mpu
MOCTOSIHHOM ~HarpeBe Iepenaér allOMHHUIO KaKAYH0 MHUHYTY KOJMYECTBO
TEIUIOTHI, paBHOE B cpeaneM 1 kJ[x. Kakoe koiauuecTBO TEMmIOTH MOTPEOOBAIOCH
JUTSL TUTaBJICHUS JTFOMUHUS?

Th

0 5 10 15 20 25 £ muH.

OtBeT: kJIx.
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YeMy paBHO 00II[ce COMPOTHBICHHUE y4YacTKa IeNH, H300pakEHHOTO Ha PUCYHKE,
ecmt R1 =2 OM, R» =4 0Om, R3=100mM, Rs=10 Om?

OrtBerT: Owm.

lzl Ha pucynke n300paxéH xoJ nyd4a, Majarouiero Ha TOHKYIO JIMH3Y C (DOKYCHBIM
paccTosiauem F.

@

2F

Kaxas u3 muauit — 1, 2, 3 wim 4 — COOTBETCTBYET X0y MPOIIEIIETO Yepe3 JTHH3Y
ny4a?

OrBerT:

© 2023 denepanbHas city:xba 1o Hag30py B cepe 00pa3oBaHus U HAYKH




Jemoncrparonnsiid Bapuant OI'D 2023 r. OU3UKA, 9 knace.  11/33

Wcnone3ys ¢parment [lepuoguueckoil CHCTEMBl XUMHYECKHX 3JIEMEHTOB
.. MenneneeBa, NpeACTaBIECHHBII HAa PHUCYHKE, OMNPEAEIUTE, CKOJIBKO
HEHTPOHOB COZEPXKUT SAAPO OOpa ¢ MACCOBBIM 4ncioM 11.

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

Ortser:

[pyXUHHBIA MasATHHK COBEpIIAeT He3aTyXalol[ue TapMOHHYECKHE KOJeOaHUS
Mexny ToukamMu A U B (cM. pucyHok). Touka O COOTBETCTBYET IOJIONKEHHIO
paBHOBeCHs MasfTHHKA. Kak W3MEHSIOTCS CKOpPOCTh OpycKa M TOTEHIMalbHas
SHEprys NPy KUHBI MasTHUKA IIPY IIepexoie U3 TOUku B B Touky O?

JAnst Kax /1011 BETMYIMHBI OTIPEAEIIUTE COOTBETCTBYIOIINI XapaKTep H3MEHECHUS:

1) yBemuuuBaeTCcs

2) yMeHbIIaeTcs

3) He u3MeHsercs
3anumuTe B TAaONUIYy BHIOpaHHBIE LU(PHI Ui KaxIoH (GU3NUECKOH BETHUYHMHBL.
Lludps! B OTBETE MOTYT IMTOBTOPSTHCS.

CkopocTb Opycka IlorennmanbHas sHEprus

IPY>KHHBI

© 2023 PenepanbHas ciry:xba 1o Hag30py B chepe 00pa3oBaHus U HAYKU

Jemoncrparuonnsiid Bapuant OI'D 2023 r. OU3UKA, 9 knace.  12/33

B mporecce TpeHns 0 MENK CTEKJISHHAs IANOYKa IPHOOpENa ITOIOKHTEIbHBIA
3apsia. Kak mpu 3ToM M3MEHMIOCh KOJIMYECTBO 3apsDKEHHBIX YACTUI] Ha IaJIOuKe
U MEJKe IPH YCIOBUH, YTO OOMEH aTOMaMH NIPH TPEHUH HE TIPOUCXOANI?
JAnst Kax 1011 BETMIMHBI OIIPEAEIUTE COOTBETCTBYIOMINH XapaKTep H3MCHEHUS:

1) yBemuuuiach

2) yMeHbIIHIACh

3) He U3MEHWIaCh
3anumuTe B TAaONUIYy BbIOpaHHBIE LUMPBI I KaXkKAOoH (GU3NUECKOl BETHUMHBL
Lludps! B OTBETE MOTYT IMMOBTOPSTHCA.

KonmaecTBo anekrponoB
Ha MEIKe

KommaecTBo mpoToHOB
B MaTepuaJie MaJouKu

Ha PUCYHKE NPEACTaBJIICHbI Fpa(i)I/IKI/I 3aBUCHUMOCTH NPOCKIHUM CKOPOCTH v, OT

BPECMCHHU [ JJIsI '{CTLIpéX TCJI, ABUKYIIUXCS BAOJIb OCU Ox.

M
1)_\_,—ﬂ 1 2
C

Hcnone3yss pHCyHOK, BbIOEpUTE W3 TPEIIOKEHHOTO IIEPEYHsI 06d BEPHBIX
YTBEP)KICHUA. Y KaXKUTE X HOMEpa.

1) Temno 2 nBuxKeTcs paBHOYCKOPEHHO.
2) Teno 4 HaxOOUTCSA B COCTOSIHUH TTOKOS.

3) Ot nawyama oTcu€Ta 10 MOMEHTa BPEMEHH, COOTBETCTBYIOLIETO TOYKE A Ha
rpaduke, TeJI0 3 10 CPaBHEHUIO € TeJIOM 1 MpoIio 60BN MyTh.

4) Touka B Ha rpaduke cooTBETCTBYET BCTpeue Tei 2 U 3.
5) Teno 1 Hauano cBOE OBMKEHNE N3 Hadana KOOPAMHAT.

OrBer:
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Ha pucynke npeacrasieHa 1kaia 3J€KTPOMarHUTHBIX BOJIH.

4acToTa
= = = = =2 = = =|~|F A& =
(= = SlE[=E £ = =
T 2 55 FEECE|E|IEEIE E
2 S = s 2% | 2 & =
F 2 mg 28 "8 2212 = = I"amma-

- o C e |a o [o oy U3IlydeHHe
PammonsmyueHn PenTrenosckoe
AMOHSIyHCHHE v W3y 4CHUC

WudpaxpacHoe
U3ITy4CHUE VnsrpaduoneroBoe

M3Ty4YeHHE
BunuMerii ceet

Wcnonp3ys naHHBIE MIKAJbI, BBIOEPUTE U3 MPEJIOKEHHOTO MEPEYHs 084 BEPHBIX
YTBEP)KICHUA. YKaXKUTE X HOMEpa.

1) DnexTpoMarHWTHbIE BOAHBI wacToToii 3-10° T mNpUHAIEXaT TOIBKO
PaguoOH3Iy4eHHUIO.

2) DneKTpOMarHuTHbIC BOJIHEI YJaCTOTOM 5-10°TTu
UHPPAKPACHOMY U3ITYUYCHHIO.

3) VabTpaduoneToBble JIydH HMEIOT OOJBHIYIO [UIHHY BOJIHBI 10 CPaBHEHHIO
¢ HH(ppaKpaCHBIMH JTy4aMH.

4) DIeKTPOMAarHUTHBIE  BOJIHBI  JUTHHOM

pazuon3IyYeHHIO.
5) B Bakyyme pEeHTITEHOBCKHE JIydd HUMEIOT  OOJNBIIYI0O  CKOPOCTh

pacripoCTpaHCHUS 10 CPAaBHECHUIO C BUJUMBIM CBETOM.

npuHagjickar

BOJIHBI 1M npuHagiexar

Orser:
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3anuumuTe pe3ysibTaT M3MEPEHHUs SJICKTPHYECKOrO HAmpspKeHUs (CM. PUCYHOK),
YUYHTBHIBAsI, YTO [IOrPEIIHOCT H3MEPEHHs PABHA LICHE JIEICHUS BOJIBTMETPA.

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

Orser: D

© 2023 DenepanbHast cinyx6a 1o Hag30py B cepe 00pa3oBaHUs U HAYKH




Jemoncrparonnsiid Bapuant OI'D 2023 r. OU3UKA, 9 knace.  15/33

Vcrione3yst 1Be KAaTYIIKH, OJHA M3 KOTOPHIX MOACOEIWHEHa K MCTOYHHUKY TOKa,
a Jpyras 3aMKHyTa Ha aMIIepMETp, YYEHHUK U3ydal SBJICHUE 3JIEKTPOMarHUTHOH
uHaykuuu. Ha puc. 1 mpezncraBieHa cxema SKCIEpUMEHTa, a Ha puc. 2 —
MOKa3aHMs aMIepMeTpa IJIsi MOMEHTA 3aMbIKaHHA Iernu ¢ Karymkoit 1 (1), mmsa
YCTaHOBHUBILIETOCS IIOCTOSHHOT'O TOKA, IPOTEKAIOLIEro uepe3 Karymky 1 (2), u aus
MOMEHTA pa3MbIKaHUS LIETH ¢ KaTymkoit 1 (3).

Puc. 1

Puc. 2

(3)

W3 mpemnokeHHOTo TepedHsl BHIOEpHUTE 0éa YTBEP)KACHHS, COOTBETCTBYIOIIMX
HKCIEPUMEHTAJIbHBIM HAOMIOIEHUAM. Y KaXKUTE X HOMEDA.

1) B MOMEHTHl pa3MbIKaHUSI W 3aMBIKaHHs IIEMM B KaTyIIKe 2 BO3HUKAET
WHIYKIIHOHHBIN TOK.

2) Cuna WHAYKIIMOHHOTO TOKA 3aBUCHT OT BEJIMYMHBI MAarHUTHOTO IIOTOKA,
MIPOHU3BIBAIOIIETO KATYIIKY.

3) B mocTrosHHOM MarHWTHOM IIOJIe CHJia HHAYKOAOHHOI'O TOKa B KaTYIIKE 2
MPUHUMACT MaKCUMaJIbHOC 3HAUCHUEC.

4) DOkcrnepuMeHTajJbHas YCTaHOBKAa IIO3BOJIIET HaONIONaTh BO3HUKHOBEHHE
HWHAYKIIMOHHOTO TOKa B KaTyIIKe 2.

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

OrtBerT:
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/na omeema na 3aoanue 17 ucnonwvsyiime bJIAHK OTBETOB M 2. 3anuwiume
cHauana nomep 3a0anus, 4 3amem Omeem K Hemy.

Wcnonp3ys mratuB ¢ MyQToil M Jankoil, NMpyxuHy, IUHAMOMETP C HpEAeoM
usMepenust 5 H, nuneliky u Habop u3 Tpéx rpy3oB no 100 r kaxasiii, cobepute
OKCIIEPUMEHTANIBHYI0 YCTaHOBKY JUISI HCCIENOBAaHMS  3aBHCHMOCTH  CHIJIBI
YOPYrOCTH, BO3HUKAIOIIEH B MpPYXWHE, OT CTENEHU pAaCTSIKEHUS IPYKUHBI.
Onpenenure pacTsDKEHUE NMPYXKUHBI, MMOABEIINBAs K HEH MOOUepENHO OIUH, JBa
U TpU Tpys3a. s ompeneneHus Beca TPy30B BOCIOJIB3YHTECH TUHAMOMETPOM.
AOCONIOTHYI0 TIOTPEIIHOCTh W3MEPEHHsI PACTSHKEHUS MNPYKHHBI C ITOMOIIBIO
JUHEHKU MPUHATH PaBHOW +2 MM, aOCOJIOTHYHO MOTPEIIHOCTh U3MEPEHHS CHJIBI
C MOMOUIBI0 TUHAMOMeTpa MpUHATH paBHOH +0,1 H.

B Onanke oTBeTOB:

1) cnenaiite pucyHOK 3KCIIEPUMEHTAIbHON yCTaHOBKHY;

2) ¢ yuérom aOCOJIOTHOW IMOTPEUIHOCTH YKaXKUTE Pe3yJbTaThl M3MEPEHUs Beca
TPY30B U YUITMHEHUSI IPYKUHBI UIS TPEX CIydaeB B BHE TaONULEI (WK rpaduka);
3) chopmynupyiiTe BBIBOJ O 3aBHCUMOCTH CHJIBI YHPYTOCTH, BO3HHKAIOIIECH
B IIPYKUHE, OT CTCTICHU PACTSHXKCHU S IPYIKUHBI.

VCTaHOBHTE COOTBETCTBHE MEXIY TEXHHICCKHMH YCTPOHCTBaMU U (DH3UUICCKUMHU
3aKOHOMEPHOCTSIMH, JISKAIMMHU B OCHOBE TIPHHIIHIIA UX JICHCTBHS.

K Kkak10il MO3UIUH IEPBOrO CTOJONA MOAOSPUTE COOTBETCTBYIONIYIO MO3HIIHIO
W3 BTOPOTO CTOJNIOIIA U 3alUIIUTe B TaONWily BbIOpaHHBIC UPPBI TOA
COOTBETCTBYIOIINMH OYKBAMH.

TEXHUYECKHME YCTPOICTBA OU3NYECKUE
3AKOHOMEPHOCTH
A) U-o6pa3Hblii MAaHOMET] 1) 3aBHCHMOCTH T'MIPOCTATHUYECKOTO

JIaBJICHUA OT BBICOThI croiba
KHUIKOCTH

2) ycioBHE PaBHOBECHS phlUara

3) 3aBUCHUMOCTb CHJIbI YIPYT'OCTH
OT cTerneHu Aedopmanuu Tena

4) wu3MeHeHHe aTMOC(hEepHOTO
JIABJICHUSI TIPH TI0JbEME B TOPBI

b) npyxunHBI TUHAMOMETP

OTBerT:
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IIpouumaitme mexcm u evinonnume 3aoanusn 19 u 20.
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OTKpbITHE 3BYKO3ANIUCH

Jltoau W3aBHA CTPEMHIIHCh €CIIM HE COXPAHHUTH 3BYK, TO XOTS OBl KaK-TO
ero 3adukcupoBatb. U korma 12 aBrycra 1877 roga Tomac Dmucon nponen «Mary
Had A Little Lamb...» («bbul y Mapu ManeHbkuil 6apamiex. . .»), MUp U3MEHUICS:
mecHs npo Oapamka craja IEepBOH B MHPOBOH HCTOPUH (HOHOTPaMMOIl —
3aIlCaHHBIM U BOCIIPOM3BEAEHHBIM 3BYKOM. biaromapst BO3MOKHOCTH 3aMUCHIBATh
U BOCIIPOM3BOJMTH 3BYKH IIOSBHJIOCH 3BYKOBOE KHHO. 3aIllHCh MY3BIKAJIbHBIX
NPOU3BEICHUH, pPACCKa30B M JaKe MLEeNbIX MbeC Ha TPaMMO(OHHBIC WIH
nate()OHHBIE IUTACTUHKH CTAJIa MACCOBOM (POPMO¥ 3BYKO3AIIHCH.

Ha puc. 1 naHa ynpoméHHas cxeMa MEXaHHYEeCKOTO 3BYKO3aIMCHIBAIOIIETO
yCTpoOiCTBa. 3BYKOBBIC BOJIHBI OT HCTOYHHMKA 3ByKa (TI€BLIa, OpKecTpa M T.J.)
nonajgaiy B pymnop 1, B KOTOpoM ObLia 3aKpervieHa TOHKas yrpyras IIacTHHKA 2,
HasblBaeMasi MeMOpaHoii. ITox feiicTBHEM 3BYKOBOM BOJHBI MeMOpaHa HauMHAIA
kosiebathest. Konebanuss MeMOpaHbl NepeaBaiuCh CBSI3aHHOMY C HEW pesiy 3,
OCTpHE KOTOPOTO OCTaBJUIO MPU ITOM Ha BpamalomieMcs JUCKe 4 3BYKOBYIO
60po3aKy. 3ByKoBas OOpO3/Ka 3aKpy4HMBAJIACh 0 CHHPAIU OT Kpas ITUCKa K ero
neHTpy. Ha puc. 2 mokazaH BUA 3BYKOBBIX OOpO3JOK Ha IUIACTHHKE,
paccMaTpHBaeMbIX Yepes JIyITy IPH OOJIBIIOM YBEITHYCHHUH.

Jluck, Ha KOTOPOM IIPOM3BOJMIACH 3BYKO3AIHCh, H3TOTABIUBAICS H3
CIEHATLHOTO MSTKOTO BOCKOBOTO MaTepuana. C 3TOro BOCKOBOTO JAHCKa
raJbBaHOIUIACTHYECKAM  CIIOCOOOM  CHMMaIM MEIHYI0 KONHIO  (KJIHIIE):
HCIIOJIB30BAJIOCh OCAKACHUE Ha OJJICKTPOJAC YMCTOM MEIHM MNpPU IPOXOXKICHHU
JNIEKTPHUYECKOTO TOKa 4epe3 pacTBOp €€ colyieid. 3aTeM ¢ MEAHOW KOIWH JeNain
OTTUCKH Ha AUCKAaX M3 ITACTMACCHL. TaK MoIydaiy rpaMMO(OHHbIE IACTHHKH.

[Tpu Bocpon3BeaeHNH 3ByKa rpaMMO(OHHYIO IIIACTHHKY CTaBAT IOJ UIITY,
CBSI3aHHYIO C MeMOpaHOH TpaMMo(oOHa, ¥ TPHBOIAT IUIACTUHKY BO BpalieHHE.
JIBUTrasich 1o BOJHHUCTON OOpO3]KE IUIACTHHKHU, KOHEIl HIJIBI KOJICOJeTCs, BMECTe
C HUM Koyebnercs W MeMmMOpaHa, NpUYEM STH KOJEOaHHS JOBOJBHO TOYHO
BOCIPOU3BOIST 3aITUCAHHBIN 3BYK.

© 2023 PenepanbHas ciry:xba 1o Hag30py B chepe 00pa3oBaHus U HAYKU

Puc. 2
Puc. 1 IIpoduis 3ByKOBOM 10pOKKM Ha poHOTpade
Ipy OONIBIIOM YBEITHYECHUH

BriOepute 06a BepHBIX YTBEP)KICHHUS, KOTOPHIE COOTBETCTBYIOT COZIEPIKaHHIO

TeKCTa. YKaKUTE UX HOMEpA.

1) MemOpana pynopa ToA JAeHCTBMEM 3BYKOBOH  BONHBI ~ COBEpHIAET
BBIHYKJICHHbIE KOJICOAHMS.

2) Ilpu nomyueHMM KIMIIE C BOCKOBOTO JHMCKA MCIIOJB3YETCS XHMHUYECKOE
JIEUCTBHUE DJICKTPUIECKOIO TOKA.

3) 3BykoBas 0OpO3Ka Ha BpalIalOMIEMCs JUCKE 3aKPYYMBAETCS MO CITHPAIH OT
LIEHTpa JAMCKa K €ro Kparo.

4) 3anuck 3ByKa BIEPBEIE IPOBOJMIACH HA MEIHBIX ITACTHHAX.

5) B 3Byko3anMCHIBAaIOLIEM YCTPOHCTBE OIHCOHA MEXaHHYECKas OSHEPIrus
KoJebmomecss MeMOpaHbI EPeXo/I1ia B SHEPTHIO 3BYKOBOH BOJHBIL.

OrBer:
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Jna omeemoe na 3aoanus 20-25 ucnonwvzyiiome BIIAHK OTBETOB Ne 2.
3anuwiume cnauana nomep 3aoanus (20, 21 u m.o.), a 3amem omeem na Hezo.
Ilonnwiit omeem na 3aoanus 20, 21 u 22 odonxcen cooeprcamv He MOILKO
omeem Ha 60RPOC, HO U €20 PA36EPHYMOe, 102UYECKU C8A3AHHOE 000CHOBAHUe.

B wucropmdeckn mepBoM mpuOope DAHCOHA IS
3allCH U BOCIPOU3BENCHUS 3ByKa (CM. PHUCYHOK)
3BYKOBas JOPOKKa pa3mMernanach o
[MINHIPHIECKOH CImpanu Ha CMEHHOM
Bpammatomemcs: 6apabane (I0JI0M LIMIMHAPE). 3BYK
3alHCBIBAICS B (popMe TOPOKKH, TITyOUHa KOTOPOH
ObLJIa IPOMOPIIMOHATIEHA TPOMKOCTH 3BYKA.

A 4to MeHsieTcs B Mpoduiie 3BYKOBOH JOPOXKKH
B CIydae YBEIWYEHHS TPOMKOCTH 3ByKa IIpH
UCIIOJIb30BaHUU JIICKOBOTO tdonorpada,
paccmoTpeHHoro B Tekcte? OTBET MOSCHHUTE.

donHorpad DaucoHa

B BanHy ¢ BOJOIl B IEpBOM Ciydae MOMEIIAIOT IIOJIEHO M3 COCHbI (IUIOTHOCTh
cocHbl — 400 kr/m*), a BO BTOPOM cjlyuae — MONEHO M3 JyOa TaKoi jKe Macchl
(mnotHocts ay6a — 700 kr/m*). CpaBHMTE YpOBEHb BOJBI B BaHHE B IEPBOM
U BOo BTOopoM ciydasx. OrBer mosicHute. B o0oux ciyyasx BOAa W3 BaHHBI
He TIepesnBallach Yepe3 Kpa.

Terutee wnm XomomHee Bo3myXxa Kakercss Bam Boma, Korma, HCKyHaBIIHCH
B JKapKuii ieHb, Bbl Beixoaure u3 He€? OTBET NOsSCHUTE.
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/na 3a0anuii 23-25 neodxooumo 3anucams nonHoe peuienue, GKaOuarOuiee
3anuce Kpamkozo ycaosusa 3adoauu ([awno), 3anucv Gopmyn, npumeneHue
KOMOpuIX Heo0Xo0umMo u O00CMAmouyHo O pewleHuAa 3a0auu, a Mmaxice
MamemamuuecKue npeoopazoeanus u pacuémol, RPUOOAUUE K UUCTIO60MY
omeemy.

HarpeBarenbHblil 37eMEHT clienaH W3 HUXPOMOBOW MPOBOJIOKM UIMHOW & M

U MIomagblo momepeuHoro ceuenus 0,05 Mm% Onpejenure MOIIHOCTD,

HoTpeOIIsieMyl0 HarpeBaTeleM, IPH BKIIOYEHUHM €r0 B CETh C IOCTOSHHBIM
HanpsokeHueM 220 B.

. . M
[Tap maccoit 2 Kr, ABMXKYIIMICA CO CKOPOCTBIO 4 —, coymapsieTcs C IIapoM
c
Maccod 3 Kr, IBMXKYIIUMCS €My HaBCTpedy IO TOH e MpsAMOI CO CKOPOCTBIO
M
2 —. Ilocne ynapa mapsl OBHKyTcs BMecTe. Ompenenure, Kakoe KOJIUYECTBO
c

TCIIJIOTBI BBIACIIUIIOCH B PE3YJIbTATC COyAapCHU .

B nsnektporeun mOTHOCTHIO PACIUIABHIM CIUTOK CTamd Maccod 1T 3a 2,3 4.
KakoBa MOIIHOCTB 3JIEKTPOIEUH, €CIIH U3BECTHO, YTO IO Hayasa IUIABJICHUS CTallb
HeoOxoumo Obu10 Harpeth Ha 1500 °C? [TotepsiMu 3Heprun npeHeOpeys.

He 3a0yobme nepenecmu ece omeemwvl 6 Onanku omeemogNel u Ne 2
6 coomeencmeuu ¢ UHCIPYKYUeil nO 6bINOTHEHUI0 PAOOMbL.

Ilpogepvme, umodwvr KadxicOvlii omeem Obll 3ANUCAH PAOOM C HOMEPOM
COOMEEMCMBYIOU|€20 3A0anu.
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Cucrema oLleHMBAHHSA IK3aMeHAIHOHHOW padoThI M0 pu3nKe

IIpaBunbHOE BRIMOIHEHKE KaKao0ro U3 3ananuii 2, 3, 5-10, 15 ounenuBaercs
1 GaytoMm. 3aiaHKe CYMTACTCS BBITOJHEHHBIM BEPHO, €CIIM OTBET 3alUCaH B TOH
(hopme, KoTOpasi yKazaHa B MHCTPYKIIMH I10 BBIMOJIHEHHUIO 331aHUS, U MOJIHOCTHIO
COBIIAIa€T C ITAJIOHOM OTBETA.

IlpaBunbHOE BEIMONHEHWE Kaknoro w3 3amammd 1, 4, 11, 12, 18
olLleHHBaeTcs 2 Oamnamu. 3aJaHUE CUUTACTCS BBINOJIHEHHBIM BEPHO, €CIIU OTBET
3alucaH B TOW GopMe, KoTopasi yKa3aHa B MHCTPYKIUH 110 BHITOJHEHUIO 3aJaHus,
Y TIOJIHOCTBIO COBIANACT C STAJIOHOM OTBETA: KaXKIbIii CHMBOJI B OTBETC CTOUT Ha
CBOéM MCCTC, JTMIIHHUEC CHUMBOJIbBI B OTBETC OTCyTCTByI-OT. 1 63.,]'[.]'[ BBICTABJISACTCA,
eclii Ha 000 ONHOW TO3WIIMK OTBETa 3alKMcaH HE TOT CHMBOJ, KOTOPBIM
MpeJICTaBJICH B 3TaJIOHE 0TBeTa. Bo Beex Apyrux ciydasx BoictaBisieTcs 0 6amios.

IIpaBunbHOE BHINOIHEHKE Kaxkaoro u3 3ananuit 13, 14, 16, 19 onenusaercs
2 bayutamu. 3a7aHUE CYMTACTCS BBITIOJIHEHHBIM BEPHO, €CJIM OTBET 3allUCaH B TOM
¢dopme, KoTOpasi yka3aHa B HHCTPYKIMH IO BBINOJHCHUIO 3aIaHUs, Kbl
CHUMBOJI HpI/ICyTCTByeT B OTBETC, B OTBCTC OTCyTCTBy}OT JIMIITHUEC CHMBOJIBI.
TTopsimok 3amucu CUMBOJIOB B OTBETE 3HAYCHUsS HE MMeeT. | Oajul BhICTaBIsETCS,
€CJIM TOJIBKO OJIMH U3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET 3TAJIOHY
WX TOJIBKO OJAHWH CHUMBOJI OTCyTCTByCT; BO BCEX leyFI/IX CﬂyanX BBICTABJISICTCA
0 6amoB.

Ecnu xomuuecTBo CMMBOJIOB B O0TBeTe OOJiblle TPeOyeMOro, BHICTABIISETCS
0 6ayuloB BHE 3aBHCHMOCTH OT TOrO, OBIIM JIM YKa3aHbl BCE HEOOXOIUMBIC
CHMBOJIBI.

Homep 3aganus I[IpaBuabHBI 0OTBET
1 354
2 41
3 1
4 6321
5 50
6 2
% 15
8 11
9 2
10 6
11 12
12 13
13 13<um>31
14 24<umir>42
15 4
16 14<unu>41
18 13
19 12<mmm>21
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KpnTepml OIICHUBAHUA BbINNOJIHCHUSA 3az[aﬂnﬁ Cc pa3BépHyTl>lM OTBETOM

Hcnonp3ys mratuB ¢ MyGTOH U Jankol, NpyxuHy |, TUHAMOMETp C IPENeIoM
m3Mmepenus 5 H, nuneliky u Habop u3 Tpéx rpy3oB mo 100 r xaxasli, cobepure
OKCIIEPUMEHTANBHYI0 YCTaHOBKY IJISI MCCIEJOBaHMUS 3aBHCHUMOCTH  CHIJIBI
YIPYTOCTH, BO3HMKAIOIIEH B MPYXKHUHE, OT CTENEHU PACTSDKEHUS IIPY>KHHBL
Omnpenenure pacTsHKEHHE NPYXKUHBI, TOABEIIMBAs K HEH MOOYEpENHO OAUH, J1BA
U TpU Ipys3a. Jnsd ompeneneHus Beca IPy30B BOCIOJb3YHTECh ITUHAMOMETPOM.
AOGCOIOTHYI0 MHOTIPELIHOCTb H3MEPEHMs PACTSDKEHUS IPYXKUHBI C IOMOIIBIO
JIMHEHKN MPUHATH PaBHOH +2 MM, aOCOJIOTHYIO HMOTPEUIHOCTh M3MEPEHHUS CHIIBI
C TIOMOIIIBI0 JUHAMOMETpa NpUHSATEH paBHOM +0,1 H.

B Gnanke oTBeTOB:

1) cienaiite pUCYHOK 3KCIIEPUMEHTAIBHOM YCTaHOBKH;

2) c yuérom aOCOJIOTHOW IMOTPEUIHOCTH YKaKUTE Pe3yJbTaThl M3MEPEHUs Beca
TPY30B U YAJIMHEHHS NIPYKUHBI U TPEX CllydaeB B BUJIE TaOMuUIbI (WK rpaduka);
3) copmynupyiiTe BBIBOJ O 3aBHCHMOCTH CHJIBI YIPYTOCTH, BO3HHKAIOIICH
B [IPY>KMHE, OT CTENEHU PACTSKEHUS IIPYKUHBI.

XapakTepucTuKa 000pyA0BaHUs
IIpu BBHINONHEHUM 3afaHUS HUCHOJB3YETCS KOMIUIEKT oOopynoBaHust Ne 2
B CJI/YIOIIEM COCTaBe.

Kommaexrt Ne 2

JIEMEHTbI 060py[[0BﬁH]/Iﬂ PEeKOMEHAYEMbIC XapaKTePUCTUKH

® IITATUB JIAOOPATOPHBIN
C JIepXKATeISIMH

e nquHaMoMmeTp 1 npenen uamepenus 1 H (C = 0,02 H)

® IMHAMOMETp 2

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

npyxuHa | Ha maHmere
C MIUUTIMETPOBOH IIKaJION

xéctrocth (50 + 2) H/m

Npy’KuHa 2 Ha IJIaHIIeTe
C MIUUTIMETPOBOH MIKaJION

wéctrocth (10 + 2) H/m

TpU rpy3a, 0003HauuTh Ne 1, Ne 2
uNe3

maccoii o (100 + 2) r xaxprit

HaOOPHBII IPy3 WK HAOOp
rpy30B, 0003Ha4nTh Ne 4, Ne 5
uNe 6

HaOOPHBIH IPy3, MO3BOJSIONINHA
YCTaHaBJIUBATh Maccy Ipy30B:

Ne 4 maccoit (60 = 1) T, Ne 5 maccoit
(70 £ 1) r u Ne 6 maccoii (80 £ 1) r
Ha0Op OT/AEIBHBIX TPY30B

JIMHEHKa U TPAHCIIOPTUD

JqnrHa 300 MM, ¢ MMJUIMMETPOBBIMU
JeTeHUIMHA

OpYCOK C KPIOUKOM U HUTBIO

macca Opyckam = (50t 5) T
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e HanpapisIOIIAs JIMHON HE MeHee | MOBEPXHOCTD «A» — mpubnusuTensHo 0,2;
500 mm. J{oymKHBI OBITH noBepxHocTh «by» — npubnusurensuo 0,6
o0ecrieYeHbl pa3HbIe
ko dumenTs! TpeHus opycka
IO HarpasJstoliei, 0003HaYUTh
«A» u «b»

Buumanue! HpI/I 3aMeHe KaKoro-JInbo 3JIeMeHTa O60pyHOBaHI/IH Ha aHaJIOTH4YHOC
C JApyruMH  XapaKTCpUCTUKaAMHU H606XOI[I/IMO BHECTU COOTBETCTBYIOIIINEC
HU3MCHCHMUS B o6pa3eu BBITIOJTHCHUS 3aJITaHUS.
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ConepixaHne KpuTepusi

Bajibl

INomHOCTBIO IPAaBUIBHOE BBHITIOIHEHUE 3aJaHHs, BKIIIOUAOIIee B CeOs:

1) pHUCYHOK 3KCHIEpUMEHTAIbHON YCTaHOBKY;

2) pe3ynbTaThl TPEX W3MEPeHHH CHIIBl YOPYTOCTH U YMIHHEHHUS
HPYXUHBI ¢ YIETOM aOCONIOTHOH IOTPEITHOCTH H3MEPEHHUH;

3) chopMyIHpOBaHHBLI NPaBUIbHBIA BBIBOJ

3

Oo6pa3zen BO3MOKHOTO BbINOJTHEHHS

IIpeacraBieHbl BepHBIE Pe3ybTaThl TPEX U3MEPEHHN CHIIBI YIIPYTOCTH
U YUIMHEHHUS TMpPYKUHBl C Y4€TOM aOCOJIIOTHOH IOrPELIHOCTH
WU3MEpPEHHIA, HO B OJIHOM M3 3JIeMeHTOB oTBeTa (1 minu 3) mpucyTcTByeT
omuoKa.

i
Opun u3 nemenToB oreera (1 wnm 3) oTcyTcTBYET

1. CxeMa 5KCIIEpUMEHTAIbHON YCTaHOBKH:

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: [pu  yBENIMYEHUH PpACTSDKEHUS IMPYXKUHBI CHIA  YIPYToOCTH,
BO3HUKAIOLIAsl B IIPY’KHHE, TAKKE YBEINUYUBACTCS.

Ykazanue IKCnepmam
3HaueHusn H3MepeHPII>i CYHUTAIOTCA BEPHBIMH, €CJIM OHU YKIIAABIBAOTCA B I'DAHUILIBI:
Fi=(,0£01)H F,=2,0+01)HuF;=(3,0+0,1)H;

IIpencraBieHbl BepHbIE PE3YIbTAThl TPEX MU3MEPEHUM CUIIBI YIPYTOCTH
W YUIMHEHHS TpPYXUHBI C YYETOM aOCONIOTHOH IOTPENIHOCTH
U3MEpPEHHi, HO B AJIEMEHTaX OTBeTa | M 3 MPUCYTCTBYIOT OLIMOKH, HIIH
OTH 3JICMEHTBI OTCYTCTBYIOT.
W

Cnenan pHUCYHOK SKCHEPUMEHTAJIbHOH YCTAHOBKM M IPHUBECHBI
pe3yabTaThl  U3MEpeHHH ¢ y4€ToM abCONIOTHOHW  MOTPEIIHOCTH
W3MEpeHHi, HO B OJTHOM W3 HUX JIOMyIIeHa OMHnOKa

Bce ciydau BBITTOJTHEHUS, KOTOpBIE He COOTBETCTBYIOT
BBIIICYKAa3aHHBIM KpUTEpUAM BbIcTaBieHus 1, 2 wimm 3 OGayios.
Pasposnennsble 3amucu. OTCYTCTBHE MONBITOK BHIMOIHECHUS 338 JaHUs

Maxcumanvuoiii 6ain

x1=(20 £ 2) mm, x2= (40 £ 2) MM 1 x3= (60 + 2) MM
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OTKpbITHE 3BYKO3ANIUCH

Jlroqu W3IaBHA CTPEMWIIUCH €CIIM HE COXPAHHUTH 3BYK, TO XOTSA OBI Kak-TO
ero 3a¢uxcuposats. 1 xoraa 12 asrycra 1877 roga Tomac Dnucon nponen «Mary
Had A Little Lamb...» («bbut y Mapu MasieHbKHiA Oapaliiex. . .»), MUp U3MEHUIICS:
Belb TIECHS Mpo Oapallika cTaja MEepBOW B MHPOBOW HCTOPHH (POHOTPAMMOWM —
3allMCaHHBIM U BOCIIPOM3BEIEHHBIM 3BYKOM. biarogaps BO3MOXHOCTH 3alIUCHIBATH
U BOCIIPOU3BOJUTHL 3BYKH ITOABHJIOCH 3BYKOBOC KHHO. 3anuch MY3bIKaJIbHBIX
NPOU3BENICHNH, pACCKa30B M JaXe MEeNbIX IbeC Ha TPaMMO(OHHBIE WIH
nate(OHHbIE IIACTUHKU CTaJla MaCCOBOH (OPMOI 3ByKO3aIMCH.

Ha puc. 1 nana ynpoméHnnas cxeMa MEXaHHYECKOrO 3ByKO3aITUChIBAIOIIETO
yCTpOWCTBa. 3BYKOBBIE BOJHBI OT HMCTOYHHMKA 3ByKa (IIEBLA, OpPKecTpa M T.I.)
Honajany B pymnop 1, B KOTopoM Oblila 3aKkpellieHa TOHKas ynpyras IJIacTUHKA 2,
Ha3biBaeMass MeMOpanoii. [Toj aeficTBUeM 3ByKOBOW BOJIHBI MeMOpaHa HauWHaja
konebarbest. Konebanus MeMOpaHBI MepenaBajiuch CB3aHHOMY ¢ Hed pesuy 3,
ocTpué KOTOPOTrO OCTaBJSIO MPU 3TOM Ha BpaLIAOLIEMCs JUCKE 4 3BYKOBYIO
6opo3aKy. 3ByKoBas 0Opo3IKa 3aKpydrBajach MO CIIUPANU OT Kpas IUCKa K ero
neHTpy. Ha pmc. 2 mokasaH BHI 3BYKOBEIX OOpO3NOK Ha INIACTHHKE,
paccMaTpHBaEMbIX Yepes3 JIyIy U IIpU OONbIIEM yBEIUUYEHHU.

Juck, Ha KOTOPOM NPOW3BOJMIACH 3BYKO3AIlMCh, HW3TOTABIUBAJICA U3
CIELHAIbHOI0 MSITKOrO BOCKOBOro Matepuana. C 3TOro BOCKOBOIO JAHCKA
rajJbBaHOIUIACTUYECKUM  CIIOCOOOM CHHMAIM  MEIHYI KOMHIO  (KIJIHIIE):
UCIIONB30BAJIOCh OCAKAEHHE Ha DJIEKTPOIe YHCTOMH Memu IpU TPOXOXKICHUH
3JIEKTPUUYECKOrO TOKA 4Yepe3 pacTBOp €€ coiyieil. 3areM ¢ MeAHOW KONUM AeNanu
OTTHUCKH HAa JUCKaX U3 INIaCTMACCHI. Tax noJryvdain FpaMMOq)OHHLIC IJIACTUHKH.

[pu BocIpoM3BEeCHNH 3ByKa rpaMMO(OHHYIO IUIACTHHKY CTaBAT IO UIITY,
CBSI3aHHYIO C MeMOpaHO! IpaMMO(OHA, M NPUBOIAT IUIACTUHKY BO BpallcHHE.
JlBuraschp 1mo BOJHHCTOM OOpO3[KE MIACTUHKH, KOHEIl UITBI KojeOneTcs, BMecTe
¢ HUM KoneOyeTcss U MeMOpaHa, MpUYEM OTH KOJeO0aHHS JOBOJBHO TOYHO
BOCIPOU3BOIAT 3aIIUCAHHBIN 3BYK.
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Puc. 2
Puc. 1 [Ipoduns 3ByKOBO# TOpOXKKH Ha GoHOTpade
pU OOJIBIIOM YBEITHYCHUH

B ucropuuecku nepsoMm mpubope DucoHa Ul

3aMUCH W BOCIIPOU3BEJICHUS 3BYKa (CM. PHCYHOK)
3BYKOBast JIOPO’KKA pa3mMernanach o
HTHHAPUICCKON CTIHpan Ha CMEHHOM
BpamamomeMcs 6apadaHe (MOJIOM HUIMHAPE). 3BYK
3alUCHIBAIICS B (POPME JOPOXKKH, TIIyOHHa KOTOPOi
ObLJTa IPOIOPIIMOHATIEHA TPOMKOCTH 3BYKa.

A 4tOo MeHseTcs B mMpoduiie 3BYKOBOH JOPOXKKH
B CIydac YBEIWYEHMS TPOMKOCTH 3ByKa IpH
WCIIONIb30BaHMK JUCKOBOrO (oHorpada, paccmorpeHnHoro B Tekcte? OTBeT
HOSICHUTE.

donorpad DaucoHa

O0pa3en BO3MOKHOTO 0TBETa

1. Tlpoduse 3BYKOBOW JMOPOXKKH pacidpsiercss (aMIuMTyla KojeOaHWW WIJIbI
YBEIUYHUBACTCS).

2.TpoMKOCTh 3ByKa CBf3aHa C aMIUIMTynoH KkosieOanuil. Ilpm ycuienun
TPOMKOCTH  3BYKa YBEJIHYHMBACTCS  aMIUIUTyHa  KoJeOaHWH  MeMOpaHbI.
O[IHOBpPEMEHHO YBEIMYMBAETCS] aMIUIUTY1a KOJIeOaHUH UTTIbI
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CoaepixaHue KpuTepusi Banabl

IlpeacTaBineH mpaBWIBHBIA OTBET HAa BOIPOC, W IPHBEICHO 2
JIOCTaTOYHOE 0OOCHOBaHUE, HE coJiepxKalee OO0k
IIpencraBieH npaBUWIBHBIA OTBET Ha IOCTABJICHHBI BOIIPOC, HO €ro 1
000CHOBaHUE HEKOPPEKTHO UM OTCYTCTBYET.

Wi
IIpencraBiensl KOPPEKTHBIE paccyxaeHus, MIPUBOIAIIINE
K IIPaBUJILHOMY OTBETY, HO OTBET SIBHO HE CPOPMYJIHPOBaH
IIpencraBiensl oOuMe pacCyKAeHHs, HE OTHOCSIIMECS K OTBETY Ha 0
MTOCTaBJICHHBII BOIPOC.

W
OTBeT Ha BOIPOC HEBEPEH HE3aBUCHMO OT TOTO, YTO PACCYXKICHHS
MPaBUIBbHBI, WX HEBEPHBL, MM OTCYTCTBYIOT

Makcumanvrolii bann 2

B BaHHY C BOHOﬁ B IIEpBOM CJiyda€ IMOMEIIAIT IIO0JICHO U3 COCHBI (HJ'IOTHOCTI)

cocHbl — 400 kr/m*), a BO BTOPOM cCilyuae — MOJEHO M3 JyOa TaKoi ke Macchl
(mnotHocth ay6a — 700 kr/m). CpaBHMTE YpOBEHb BOIbI B BaHHE B IEPBOM
1 BO BTOpoM ciydasx. OTBer moscHuTe. B 0o0omx ciydasx BoJa W3 BaHHEI
HE MeperBaIach 4yepe3 Kpaii.

Oo0pa3zenr BO3MOKHOTO OTBETA

1. YpoBeHb BOAbI OYJET OJMHAKOBBIM.

2. O0a noJjeHa MIaBaoT, a 3HaYUT, IPU OJIMHAKOBOH Macce BBITECHAT OMHAKOBBII
00BEM BOJIBI, TAK KaK JICHCTBYIOIIME HA HUX CO CTOPOHBI BOJIbI BHITAIKHBAIOIINE
CHJIBI OJTMHAKOBEI

Copep:xaHue KpuTepus Bansl
TIpencraBnen mpaBWIBLHBIA OTBET HA BOMPOC, M MPHUBEIICHO JOCTATOYHOE 2
000CHOBaHUe, HE coJeprKallee OMUO0K
[IpencraBneH NpaBUIbHBIA OTBET HA IIOCTABIEHHBI BONPOC, HO €rO 1

000CHOBaHHNE HE SABIAETCSA NOCTATOYHBIM, XOTS COAEPKHUT yKa3aHHE Ha

(dusnyeckue sBICHNS (3aKOHBI), IPHYACTHBIE K 00CYKAaeMOMY BOIIPOCY.
NI

IIpencraBneHbl KOPPEKTHBIE PACCYKACHHUS, IPUBOASIIMIE K IPABUIBHOMY

OTBETY, HO OTBET SIBHO He C(HOPMYIHPOBAH

[IpencraBnensr obmme paccyXIeHus, HE OTHOCSIIHECS K OTBETy Ha 0
MOCTaBJICHHBIH BOIIPOC.

NI
OTBeT Ha BONPOC HEBEPEH HE3aBUCHMO OT TOTO, YTO PACCYXKICHUS
TIPaBHJIBHBI, WM HEBEPHBI, HJIM OTCYTCTBYIOT

Maxcumanvhwiii 6ann 2
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Tertee wmm XomomHee BO3myXa Kakercss Bam Boma, Korma, HCKyNaBIIHCh
B JKapKuii 1eHb, Bbl Boixoaure u3 He€? OTBET NOsSCHUTE.

O0pa3en BO3MOKHOTO 0TBETa

1. Tennee.
2. Karmun Bozibl, MHTEHCHBHO UCHApPSISICh C MMOBEPXHOCTH MOKPOTO Tejia, MPUBOIST
K OXJIXK/ICHHIO Tena. M3-3a 3TOro Bo3ayX KakeTcst XOJIOIHEe

Coaepixanue KpuTepusi Banuast
IIpencraBieH npaBUIIbHBIM OTBET HA BOIIPOC, M MPUBEAEHO JIOCTATOYHOE 2
000CHOBaHHe, HE coJieprKaliee OO0k
IIpencraBnen mpaBUIBHBI OTBET Ha IIOCTABJIEHHBIH BOMPOC, HO €ro 1

000CHOBaHME HE SBIAETCS NOCTATOYHBIM, XOTS COAEPKHT yKa3aHHe Ha

(usnveckue ABIeHUS (3aKOHBI), IPUYACTHBIE K 00CYXJaeMOMY BOIIPOCY.
W

IIpeacTaBieHbl KOPPEKTHBIE PACCY KICHHS, TPUBOISIIIE K PABHIHLHOMY

OTBETY, HO OTBET SIBHO HE CPOPMYITHPOBAH

[IpencraBnensl oOuIMe paccyXIEHUS, HE OTHOCAIIMECS K OTBETY Ha 0
MOCTaBJIEHHBII BOIPOC.

WJIn
OTBeT Ha BONPOC HEBEPEH HE3aBHCHMO OT TOr0, YTO PACCYXICHHUS
IMpaBUJIbHbI, WJIK HEBEPHBI, MJIK OTCYTCTBYIOT

Maxcumanvrwlii 6ann 2
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HanCBaTCJ'II)HI)II}’I OJICMCHT CACJIaH U3 HHXpOMOBOﬁ IIPOBOJIOKH Z[HHHOﬁ 8 M

2

u 1iomaneio momnepeyHoro cedenus 0,05 wmm°. Ompenennte MOIIHOCTB,
noTpebiisieMyl0 HarpeBaTelieM, HpPU BKJIIOYEHWH €ro B CETh C IIOCTOSHHBIM

HanpsbkeHreM 220 B.

Bo3Mo:KkHBIN BADHAHT pellIeHHs
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3anucaHbl ¥ MCIIOJIb30BAaHbI HE BCE UCXOHBIE (POPMYJIIbI, HEOOXOIUMBbIE 1
JUIS PELICHUS 3a]1auu.
NI

3anmcaHbl Bce MCXONHBIE (OPMYIBI, HO B OAHON W3 HUX JOITyIIEeHA
OIIHOKa
Bce cnywan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIICYKAa3aHHBIM 0
KPUTEPHSM BHICTaBICHU OLEHOK B 1, 2, 3 Gayuta

Maxcumanvroiil 6ann 3

[Hap maccoi 2 Kr, ABMXKYIIMIHCS CO CKOpOCTbIO 4 ’

, coynapsercs C IIapoM

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

M
2 —. Tlocne ynmapa mapsl nBuXyTcs BMecte. Ompenennte, Kakoe KOJIMYECTBO
c

TCIUIOTHI BBIACIHUIIOCH B PE3YJIBTATE COYJapECHU.

B03MOKHBIIi BADUAHT pelieHus

ano: 2 .
U=220B P= UT;RJTI
2
p=1,1 Qv v p U’S _220-0,05_ oo
M p! L1-8
I=8m™m
S = 0,05 mm?
P-? Otset: P =275 Bt
Coaep:xaHne KpuTepusi Banasr
IIpuBeneHo TOTHOE MPABHUIIBHOE pEHICHHE, BKIFOYAIOIIEE CIeIyFOIHe 3
JJIEMEHTHI:
1) BepHO 3amMcaHO KPaTKOE YCIOBUE 3aa4H;
2) 3ammcaHbl ypaBHEHHS H  (OPMYIBI, HPHMEHEHHE KOTOPBIX
HEOOXONMMO W JIOCTAaTOYHO JUI1 peHIeHHs 3aJa4d BHIOPaHHEIM
cnocoboM (B JaHHOM pelIeHHU: dopmyra 01  MOWHOCHU
INIeKMPUUECKO20 MOKA, opmyna Ons  yOenbHO20 2NeKMPUYecKo2o
CONpOMUBIEHUL);
3) BOIOJIHEHB!  HEOOXOMUMBIE  MaTeMaTHUeCKHe  IpeoOpa3oBaHUs
U pacuéThl, NPHBOAAIMIKE K MPABHIBHOMY UHCIOBOMY  OTBETY,
U IpeCTaBIeH OTBET. [IpH 3TOM HOIMyCcKaeTcs PelIeHHEe «II0 YacTIM»
(c IpOMEKYTOUHBIMH BBIYUCICHUSIMU)
IpaBmieHO  3amucaHbl  HeoOXoAWMMEIE  (OPMYJNIBI,  TIPOBEACHEI 2

BBIYHCIICHUS U TIOJy4eH OTBET (BEPHBII WIIM HEBEPHBIH), HO AOMyLIEHA
omMOKa B 3aITUCH KPATKOTO YCIOBHUS WK miepeBojie eanauil B CH.

NI
INpencraBieHo MPaBUIBHOE PEIICHNHE TOJIBKO B 00IIEM BHjIe, O3 KaKux-
00 YHCITOBBIX PAaCYETOB.

NJIn
3amnucanbl ypaBHEHUS U (GOPMYIIBI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JIOCTATOYHO JIISl PEUICHHS 3aJauyd BBIOPAHHBIM CIIOCOOOM, HO
B MAaTCMATUYCCKUX npeo6pa303a1-11/1ﬂx UJIN BBIYUCIICHUAX ZlOHylHCHa
OIMoOKa
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auo: CornacHo 3aKOHY COXPaHEHHUS UMITYJIbCa
mi =2 Xr mv; —myv, =u(m +m,)
my =3 Kr _mp-mpy  2:4-32 M
M u= su= =0,4 —
v, =4— my+m, 2+3 c
c

oM CornacHo 3aKOHY COXPaHEHUS SHEPTUU

v, =2— 2 2 2
2 c 0= mu”~ | MU, _(m1+m2)”
2 2 2
2 2 2
2-4° 3.2 2+3)-0,4
0= + _{ )-0, =21,6 Ix
2 2 2
0-? Omeem: Q = 21,6 JIx
Coaepxanue KpuTepHusi Banabt

[IpuBeneHO MoJHOE MPAaBUIBHOE PELICHHE, BKIIOYAIOIIEE CIIEAYIOIIUe
3JIEMEHTBI:
1) BepHO 3amKcaHO KPaTKOE YCIOBHUE 3a]1auH;
2) 3amucaHbl  ypaBHeHHS H  (OPMYJBI, [PUMEHEHHE KOTODPBIX
HEOOXOMMO W JIOCTaTOYHO IS pPEUICHUS 3aJaydl BBIOpAaHHBIM
crocoOoM (B JAQHHOM DEIICHHHU: 3aKOH COXPAHEHUs JHepeulu, 3aKOH 3

COXPAHEHUst UMNYIbCA, POPMYAA Ot KUHEMUYECKOU dHEP2ULL),

3) BHINIOJIHEHBI ~ HEOOXOJMMbIE  MaTeMaTH4ecKue IpeoOpa3oBaHUs
U pacué€Thl, MNPUBOMAIIME K TNPABUIBLHOMY YHCIOBOMY OTBETY,
U TpeJCTaBieH OTBET. [Ipy 3TOM JOIMyCKaeTCs PEIICHHE IO YaCTIM)
(C MPOMEXYTOYHBIMH BBIYHCIICHUSIMH)
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[IpaBunbHO  3amucaHbl  HeoOXOIUMbIE  (OPMYJIBI,  IPOBEICHBI
BBIYUCIICHUS M TIOJY4€H OTBET (BEpPHBIM WJIM HEBEPHBI), HO JOMYyIIcHa
ommOKa B 3aIlCH KPaTKOro YCIOBUS WM nepeBoje eanHun B CH.

NI
IpencraBneHo NpaBUIBHOE PEIICHNE TOJIBKO B 00IIeM BUae, 0e3 KaKkux-
OO0 YUCIOBBIX PacYETOB.

nJm
3anucaHbl ypaBHEHUS U GOpMyYIIbI, OPUMEHEHHE KOTOPLIX HEOOX0IMMO
U_JIOCTaTOYHO MJIsl PpEIleHWs 3aJadud BBIOPAHHBIM CIIOCOOOM, HO
B MaTeMaTH4eCKUX IpeoOpa3oBaHMAX WM BBIYMCICHHUSX JOMYyIIEeHa
ommoOKa

Conep:xaHne KpuTepusi

Bbajibl

3anucaHbl ¥ UCTIOJIB30BaHbI HE BCE UCXOAHbIE (YOPMYIIbI, HEOOXOIUMbIE
JUISL PeIIeHNs 3a0aqH.

50)041
3anucaHbl Bce UCXOAHBIE (OPMYJBI, HO B OAHOH W3 HHUX AOMyLIEHA
ommoka

IpuBeieHO TOJIHOE MPABHJIBHOE DEIICHHE, BKIIOYAOIICE CICLyOLINe
AIIEMEHTBI:

1) BepHO 3amMCcaHO KPaTKOE YCIOBUE 3a1a4H;

2) 3anmcaHbl  ypaBHEHHssT ©  (OPMyIBI, OPHMCHCHHE KOTOPBIX
HEOOXOMMMO M JIOCTATOYHO JJis PEUICHHsS 3aJa4d BbIOPAHHBIM
crocoboM (B JAHHOM DCILICHHUH: 3aKOH COXDAHEHUs SHepeuu, ropmyia
0151 pacyéma Koauyecmed meniomvl NpU HASPeSaHUU U NAAGIeHUU
sewecmaa, hopmyna 0 pacuéma pabomul 2NeKMpULECKO20 MOKA);

3) BBIMIOJIHEHBI ~ HEOOXOJMMBbIE  MaTeMaTH4YeCKUe IMpeoOpa3oBaHHUs
U pacy€Thl, MNPUBOIIME K NPABAIBHOMY YHCIOBOMY OTBETY,
U TPENCTaBICH OTBET. [IpH 3TOM JOMYCKAeTCsl PEIICHHUE «I0 YacTsIM))
(C MPOMEKYTOYHBIMH BBIYMCIICHUSIMH)

3

Bce cimydan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIMICYKa3aHHBIM
KPHUTEpUsM BBICTABICHU OICHOK B 1, 2, 3 Oayta

Maxcumanvnwiil 6auin

B snextponedn mOTHOCTRIO pacilaBHIIM CIWTOK CTamd maccoit 1 T 3a 2,3 u.

KakoBa MOMIHOCTB 3JICKTPONCUYH, €CJIN U3BECTHO, YTO A0 Havajia IUIaBJICHUA CTaJIb

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

IIpaBunbHO  3ammcaHbl  HeoOXoguMble  (OpMyJIBL,  IIPOBEIEHBI
BBIUUCIICHUS ¥ TIOJY4€H OTBET (BEpHBIM WJIM HEBEPHBII), HO JOMYyIICHA
omuOKa B 3alKMCH KPaTKOT'0 YCIIOBHs M nepeBoJie eaunul] B CU.

Wi
IIpexacTaBieHo NpaBUIIFHOE PELIEHHE TOJIBKO B 00IIEM BHIE, 0€3 KaKHX-
1100 YHCIIOBBIX PacyETOB.

nJm
3anmcaHbl ypaBHEHUS U GOpPMYIIBI, OPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JIOCTAaTOYHO JJIsl PEUIeHUs 3aJaud BbIOpaHHBIM CIOCOOOM, HO
B MaTeMaTHYeCKHX MNpPeoOpa3oBaHUSIX WM BBIUMCICHHSAX AOIMYIICHA
omuoOKa

Bo3Mo:KHBIII BADHAHT pelieHust

3anucaHbl ¥ KCIOIb30BAHBI HE BCE UCXOHBIC ()OPMYJIbI, HEOOXOTUMBIC
JUIS PELICHUs 3a/1auu.

501051
3anmucaHbl BCe HCXOIHBIC (OPMYIIBI, HO B OJHOM W3 HHUX JAOMYyIICHA
omnoKa

Bce ciyuan pereHHsi, KOTOpbe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPUTEPUSM BBICTaBICHHs OLEHOK B 1, 2, 3 Gayuia

Maxcumanvroiil 6an

dHOo.
m = 1000 xr A=0

=500 Jlx chm(t2_tl) +Am
¢ kr-°C A=P-1
A=178000 2% pe = f)+hm

KI' T

—1=1500°C 500-1000-1500 + 780001000
7= 8280 ¢ P= 2350 =100000 Bt
P-? Omeem: P=100000 Br =100 xBt
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B coorBerctBun ¢ IlopsakoM mnpoBeAeHHUs TrOCyJapCTBEHHOM MTOTOBOM
aTTeCTallMH 10 00pa30BaTEILHBIM MPOrPaMMaM OCHOBHOT'O OOIIEro 0Opa3oBaHHs
(npuxa3 Munnpocseunienus: Poccuu u Pocobpranzopa ot 07.11.2018 Ne 189/1513,
3apeructprpoBad Munrocrom Poccuu 10.12.2018 Ne 52953)

«64. Dk3aMeHAalMOHHBIC paOOTHI TMPOBEPSIOTCS JBYMS OKCIEPTaMHU.
Ilo pesynbTaraM NIpPOBEPKH 3KCIEPTHl HE3aBUCHMO JIPYT OT JIpyra BBICTaBIISIOT
OaJuthl 32 Ka)Iblii OTBET Ha 3a/IaHMsI SK3aMEHAIMOHHON paboThl. <...> B ciyuae
CYIIECTBEHHOTO PpAacXOXXIEHHS B 0ajiiax, BBICTaBIEHHBIX IBYMS OJKCIEPTaMH,
Ha3HayaeTcsi TpeThsl npoBepka. CylIecTBEHHOE pacxokKaeHHe B Oayuiax
ONIpE€ACIICHO B KPUTCPHUAX OLCHHUBAHHUA TI0 COOTBETCTBYIOUIEMY y‘{e6HOMy
IpeMETy.

Tperuii sKkcnepT Ha3zHauyaeTcsl NpejcenaTreieM IMPEeIMETHOW KOMHCCHU U3
YHclIa SKCIEePTOB, paHee He IPOBEPSABIINX SK3aMEHAMOHHYIO PaboTy.

TperbeMy  OKCHepTy  HpenocTaBiseTcs HHbopMamms O  Oamiax,
BBICTABJICHHBIX AJKCIEPTaMH, paHee NpPOBEPSBIIUMH SK3aMEHAIIMOHHYI0 paloTy
oOyuaromierocsi. bamnbl, BBICTAaBICHHBIE TPETBHM  OKCIIEPTOM,  SIBISTFOTCS
OKOHYAaTeJIbHBIMUY.

Cyl1IeCTBEHHBIMH CUUTAIOTCS CIIETYFOLIIE PACXOKICHUSI.

1. PacxoxxmeHus MexIay Oayuiamu, BBICTaBICHHBIMHU IBYMsSI DKCIIEPTaMH 32
BBINOJIHEHUE J1t000T0 U3 3af1anuii 17, 20-25, B 2 win 6osee Oamna. B aTom ciryyae
TpCTI/Iﬁ OKCHIEPT MPOBEPACT TOJIBKO T€ OTBCTHI Ha 3aJaHHA, KOTOPBIC BBI3ZBAJIU
CTOJIb CYIIECTBEHHOE PacX0XKICHHE.

2. PacxoxneHue B pe3yibTaTax OLEHHBAHUS JBYMsI 3KCIIEpTaMU OTBETa Ha
onHO M3 3amanHuil 17, 20-25 3aximoyaeTcss B TOM, YTO OJMH SKCIEPT yKa3al Ha
OTCYTCTBHE OTBETa Ha 3aJaHHe B dK3aMEHALMOHHOW padoTe, a OPYroil IKcIepT
BBICTaBHJI 32 BBIIIOJIHEHUE 3TOTO 331aHUs HEHYJIeBoil Oami. B aTom ciryuyae Tperuii
OKCIEPT MPOBEPACT TOJBKO OTBETHI HA 3aJaHUA, KOTOPBIC 6bIJ'[I/I OLICHCHBI CO CTOJIb
CYIIECTBEHHBIM pacxokaeHneM. CHTyaluH, B KOTOPBIX OAWH JKCIEPT yKasal Ha
OTCYTCTBHE OTBETa B HK3aMEHAllMOHHOH paboTe, a BTOPOH SKCHEPT BBICTABUII
Hy/leBOH Oajul 3a BBINONHEHHWE OSTOTO 3aJaHus, HE SBIAIOTCS CHUTYalHsSIMH
CYIIECTBEHHOTO PACXOK/ICHHS B OLICHHBAHUU.
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