Odusuka. 9 knacce I'BD (yctHas dopma)
Cnennpuxanus
IK3aMeHAIMOHHBIX MATEPHUAJIOB 1Jisl IPOBeCHHUA TOCYyAapCTBEHHOI 0
BbINYCKHOTO 3k3ameHa no ®U3BUKE (ycrHas dopma)
AJ1s1 00yyaloLuXxcsl Mo 00pa3oBaTeIbHbIM MPOrpaMMam

OCHOBHOI'O o01mero o0pazoBanust

1. HazHauyeHue 3K3aMEHALHOHHBIX MATEPUAJIOB

locynapcTBeHHBIN BBITYCKHOW 5K3aMeH Ui OOYYalOMIUXCS, OCBOMBIIHMX
obOpa3oBarenbHbIe TPOrpPaMMbl OCHOBHOTO 00111ero oopasoBanus (nanee — 'BD-9),
NPOBOAMTCS B COOTBETCTBHM C IlOpsSAKOM TpOBEAEHHUs TOCYIapCTBEHHOM
UTOTOBOH aTTeCTallMM IO OOpa30BaTeNFHBIM IPOTrpaMMaM OCHOBHOTO OOIIETo
o0pa3oBaHus, YTBEPKAEHHBIM MpukazoM MuHoOpHayku Poccum ot 25.12.2013
Ne 1394 (3aperucrpupoBan Munioctom Poccun 03.02.2014, perucTparvOHHBINH
Ne 31206) (c mocieayOImUMI U3MEHEHUSIMH).

DK3aMeHAMOHHBIE MaTepUalbl MO3BOJIIOT YCTAHOBUTH YPOBEHb OCBOCHHS
BBIITYCKHAKaMHA denepansHOTO KOMITOHEHTA TOCYIapCTBEHHOTO
00pa3zoBaTenbHOr0 CTaHAapTa OCHOBHOTO 00111ero 00pa3oBaHus O (HU3MKE.

2. JIokyMeHTbI, onpee/siioLue colepKaHue IK3aMeHALIMOHHbIX MAaTepHaI0B

ConepxkaHne 5K3aMCHAIIMOHHBIX MarepuaioB ['BD-9 B ycrtHOW dopme
COCTaBIIEHO HAa OCHOBE (hpelepalbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO
00pa30BaTeNFHOTO CTaHIAapTa OCHOBHOTO 0O0mIero o0pa3oBaHUS IO (H3HKE
(npuka3 MunoOpa3oBanus Poccuu ot 05.03.2004 Ne 1089 «OO6 yTBepkacHUU
(enepamTbHOTO KOMIOHEHTAa TOCYNapCTBEHHBIX OOpa30BaTEIBbHBIX CTAHAAPTOB
HA4YaJbHOrO OO0IEro, OCHOBHOro oO0mero u cpeaHero (MOJHOrO) OOIIEro

o0pazoBaHuUs).
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3. CTpyKTypa M cofep:kaHue IK3aMeHAIIMOHHBIX MATEePHAJIOB
Kommiekt coctout u3 15 OWIETOB, KaXIblii M3 KOTOPBIX COJCPKUT JBa
Bonipoca. Ilepewtit (meopemuueckuii) 6onpoc Ounemoeé BKIIOYACT B ceOs
MUIAKTHYeCKHe eOUHUIBI  pasaena «OO0s3aTeNlbHBIi MUHHMYM  COJICPIKAHUS
OCHOBHBIX 00pa30BaTeIbHBIX MPOrpaMmM» (efepalbHOr0 KOMIIOHEHTa CTaHAapTa
JUIT OCHOBHOM MIKOJBI, 32 UCKIIIOYEHHEM MaTepualia, BBIJICICHHOTO B CTaHAApTe
KypcuBoM. IlepBblii BOIpOC IpPOBEPSET OCBOCHUE YUAIUMHCSA IOHSITUHHOIO
amnmapara IIKOJBHOTO Kypca (HM3HKH: 3HaHHE W MOHMMAaHHE CMBICIA (PH3MYECKHX
MOHATHH, (U3MYECKUX BEIMYHMH U (U3UUSCKHX 3aKOHOB, a TaKXKe YMCHHUE
ONMHKCHIBATh M OOBICHATH (U3UYECKUE SBICHUS. Bmopoiu eonpoc ounemos
Mpe/JIaracT BBITYCKHUKY OCHOBHOM IIKOJIBI BBIITOJHUTH PACUETHYIO 3aj1a4y.
B sK3aMeHaAlMOHHBIX MaTepHajax IPOBEPSIOTCS DJIEMEHTHI COIEPMKAHUS U3
CJICYIOMUX Pa3/iesIoB (TeM) Kypca (HH3HKH.
1. Mexanuueckue signenus.
2. Tennosvie agnenus.
3. Onexmpomaznummuvie A6AEHUSL.
4. Keanmoaguvie sgnenusl.
B rtabnume mpuBeneHO — pacmpeieleHHe  3aJaHWd [0  OCHOBHBIM
COJIepKaTENILHBIM pa3/ieiaMm.
Tabnuya. Pacnpedenenue sonpocos buiemos

10 OCHOBHBIM COOEPAHCAMENLHBIM PA30eNam (memam) Kypca usuxu

Paznen kypca ¢husuku, BKIOYEHHBIH KonuuectBo KonuuectBo
B 9K3aMEHAIIMOHHBIE MaTepHaIIbI TEOPETHUECKUX MIPaKTHYECKUX
BOIIPOCOB BOIIPOCOB
Mexannyeckue sSBICHUS 8 8
TenuoBbie sSBICHUS 2 3
DNEeKTpOMarHuTHbHIE SIBJICHUS 4 4
KBanroBsie siBieHust 1 -
Hmoeo 15 15
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KommonoBka  OWJIETOB  OCYIIECTBIISIETCS ~ TaKUM  00pa3oM,  YTOOBI
TEOPETUYCCKUIA BOMPOC W pacyéTHas 3ajada OTHOCHINCH K pasHbIM TeMaM
HIKOJIBHOTO Kypca (hU3HUKH.

4. CucremMa OleHUBAHUS OTBETOB 00YYaIOIIHXCS
PekomenayeTcst TONHBIH OTBET Ha TpU Bompoca OwWiera OICHHUBATh
MakcuManbHO B 10 OammoB. 3a OTBET Ha TEOPETHUECKHI BONPOC MAaKCHMAIIBHBIHA
Gayu1 — 6 6aUIOB; 32 BEPHOE BBHINIOJIHEHUE MPAKTUYECKOTo 3a1anus — 4 Gana.
IlepeBon monydeHHBIX OOydYaromMcsi OajyiOB 3a BHIOJHEHHE KaXKAOTO
W3 3a/1aHui OwiieTa B MATHOAIBHYIO CHCTEMY OIICHHBAHHUS OCYIIECTBIISICTCS

¢ yu€TOM NpUBEIEHHOMN HIDKE LIKAJBI IepeBOa.

IlIxana nepegoda nepsuynbix 6108 8 NAMUOANTLHYIO OMMEMK)

Jluana3oH nepBUYHbBIX OaIOB MmeHee 3 | 3-4 5-7 8-10

OTMeTKa 10 MATHOAIUIBEHON IIKaje 2 3 4 5

[Ipy oneHWBaHUK OTBETOB yYAIIUXCSl HA TEOPETUUECKUE BOMPOCH! MPOBOIUTCS
TODJICMCHTHBIA aHaJ W3 OTBETa Ha OCHOBE TPEOOBAHWH CTaHAApTa K OCBOCHHIO
3HaHUM U yMEHHH, a TaKkKe CTPYKTYPHBIX 3JIEMEHTOB HEKOTOPHIX BUIOB 3HAHUH U
ymeHuit. Hwke mnpuBeneHsl 0000MIEHHBIC IUIAHBI OCHOBHBIX  JJIEMEHTOB
(u3nUecKuX 3HAaHUI, B KOTOPHIX 3HAKOM * 00O3HAUEHBI T€ 3JEMEHTHI, KOTOPHIE
MOYXHO CYHTATh 0053aTEeIbHBIMU Pe3yIbTaTaMU O0YIEHHUSL.

0O000wéHHbLE NIAHBL CMPYKIMYPHBIX JJIeMEHMO08 QU3UYECKUX 3HAHULL
Dusuueckoe A6neHUE
1. *Ha3BaHwue SIBJICHUS U OCHOBHBIC MPH3HAKHU, TI0 KOTOPBIM OHO OOHApYKHBACTCS

(unm ompeneNieHue).

2. YcnoBus, IpU KOTOPBIX IIPOTEKAET SBICHUE.
3. CB#13b IaHHOTO SBJICHUS C APYTUMHU.
4. *O0bsacHeHre SBIICHNSI HA OCHOBE HMEIOIINXCS 3HAHU.

5. *IIpuMeps! HCIOJIB30BAHMS SBJICHHS HA MPAKTUKE (FUIM MPOSIBICHUS B IIPHPOJIE)
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Dusuueckas eeruduHa

1.

2.
3.
4.
5.
6.

*Ha3BaHWe BeTMYMHEI U €€ yCIOBHOE 0003HAUCHHE.
*XapakTepu3yeMblii 00beKT (SIBJICHUE, CBOMCTBO, MPOIIECC)
Ompenenenue.

*dopMmyita, CBSI3bIBAIOIIAS JAHHYIO BEIMYHHY C IPYTUMH.
*EauHULBI U3MEpEHUS

CnocoOBI M3MepeHNs BENNIHHEL.

Dusuueckull 3aKoH

L.

2
3
4.
5
6

CroBecHast popMyITHPOBKa 3aKOHA.

. *MareMaTH4ecKoe BEIpaKeHHE 3aKOHA.

. *Ha3Banue u CAWMHHUIbI U3BMCPCHUS BCEX BCIIMYUH, BXOAAIIUX B 3aKOH

OHI)ITI)I, TMOATBEPKAAIOIIHNE CIIPABEATIMBOCTL 3aKOHA.

. *IIpuMepbl IPHIMEHEHHS 3aKOHA Ha PAKTHKE.

. 'panu1pl IpUMEHUMOCTH 3aKOHa.

Qusuueckuii onvtm

1.
2.
3.
4,

*[enp onbiTa
Cxema ombITa
*XoJ1 OIbITA.

*Pe3ynbTaT OIbITA.

I'BD (yctHas dopma)

Hwxe mnpencraBieHbl 000OIIEHHBIE KPUTEPUHM OLICHUBAaHUS OTBETa Ha

TEOPETUYECKUM BOIIPOC.

Kpurepuu onenku bannst
B orBere i Bcex KOHTPONMPYEMBIX HIEMEHTOB COAEpXKaHHA | 6
IpeCTaBIICH MOJIHbII U IPaBUIbHBIA OTBET
B orBere mas BceX KOHTPOIMPYEMBIX 3JIEMEHTOB  COAEpXkKAHUA | 5
IpecTaBlIeH NPaBUIbHBIM OTBET, HO AJSl OJHOTO M3 HUX HE OCBEILEHBI
CTPYKTYpPHBIE 3JIEMEHTHI, OTHOCAIINECS K HEOOSA3aTeIbHBIM Pe3yJIbTaTaM
o0ydeHus

4
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B orBere s BceX KOHTPOJIMPYEMBIX JIIEMEHTOB cojaep)kaHus | 4
MIPEJCTaBJIEH TNPAaBUIbHBII OTBET, HO [UId JBYX-TpEX H3 HUX HeE
OCBEIICHBI CTPYKTYPHBIC 3JIEMEHTHI, OTHOCSIIHECS K HEOOs3aTelbHBIM

pe3ysibTaTaM 00ydYeHHs

Odusuka. 9 knacce I'BD (yctHas dopma)

NI

B niepeBoie eAnHuUI pusndeckor Bennyunabl B CU

B otBeTe miis Bcex KOHTPOJIMPYEMBIX 3JIECMEHTOB COACPIKaHNA OCBCUICHBI 3
TOJIBKO CTPYKTYPHBIC DOJIEMEHTBI, OTHOCAIIUECST K 00s13aTeIbHBIM

pe3yibTaTaM O0y4eHHUsL.

IIpeacTaBieHO MpaBHIBHOE pPEIICHHE, HO AOMyIIeHa OIIMOKa, KoTopas | 2
npuBella K HEBEpHOMY YHCIOBOMY OTBETY B  MaTeMaTHYECKHX

npeoOpazoBaHMsIX

B otBere ommcaHbI CTPYKTYPHBIC  3JICMCHTBI, OTHOCAIIHECSI K 2
00s13aTeIbHBIM pe3yiibTaTaM 06y‘{eHI/Iﬂ TOJIBKO 1A ABYX

KOHTPOJIMPYEMBIX DJIEMCHTOB COACPIKAHUA

IMpencraBieHa BepHas 3amUCh KPaTKOTO YCIOBUS, HO B opmyie, | 1

HEOOXOAMMOH JUTsl pelieHus 3a/1a4H, JOMyIIeHa OInOKa

Bee cjlydyan pCEHICHHA, KOTOPBIC HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0

KPHUTEPHUSM BBICTABJICHUS OICHOK B 1-4 Oayma

B orBere ommcaHBl CTIPYKTypHBIE DIEMEHTHI, OTHOCSIMEcS K| 1
00s3aTeNPHEIM ~ pe3yjibTaTaM  OOy4YeHHs  TOJBKO  UI1  OJHOTO

KOHTPOJIHMPYEMOr'0 JJIEMEHTa COACPIKaHMUS

Bcee ClIydyan pCUICHUs, KOTOPBIC HE COOTBETCTBYIOT BBINICYKAa3aHHBIM 0

KPHUTEPHUSAM BBICTABIICHUS OLICHOK B 1-6 Oamia

OTBETH Ha MNPAKTUYCCKUC 3aJaHUs OLICHHUBACTCA Ha OCHOBC 0606IHéHHI)IX

KPUTEPHUECB OLICHKH BBINIOJIHCHUA 3alaHHs, KOTOPBIC IIPUBCIACHBI HHXKE.

KpI/ITepI/II/I OLICHKH BBIITOJIHCHHUS 3aJaHUA baner

BepHo ommcaHO KpaTkoe YCIIOBHE 3aadud, IPH HEOOXOAMMOCTH caenaH |4
PHCYHOK, 3amuCaHbl 3aKOHBI H (OPMYJBI, MPUMEHEHHE KOTOPBIX
HEOOXOJMMO JIJIsl pEeIlieHHs 3aJadd BBIOPAaHHBIM CIIOCOOOM; IMPOBEICHBI
HEOOXOAMMBIE  MaTeMaTH4eCKHe  MpeoOpa3oBaHUs W pacuéThl,
MPUBOJSINNE K MPABUILHOMY YHCIOBOMY OTBETY, W NPEICTABJIECH OTBET,
a IIpu YCTHOM Oecesie yYaIIuics IEMOHCTPUPYET IIOHUMaHHE (PH3UYCCKHX

IIPOIECCOB HUIIN HBHCHHﬁ, OITMCAHHBIX B YCJIOBUH 3aJla4U

IIpencraBneHo mpaBWIbHOE peLIeHHE, HO JOMylleHa ommOka, KoTtopas | 3
HpHUBeETa K HEBEPHOMY YHCIOBOMY OTBETY:

B MaTCMaTUYCCKUX pacqéTax,

5. IIpoaoZKUTEILHOCTH MOATOTOBKY OTBETA HA OUJIET
JIJis1 IOATOTOBKH OTBETa HA BOMPOCHI OmMieTa ydaumMcs nmpenocrasisiercs 30

MUHYT.

6. lonoJIHUTeJbHBIC MATepHAJIBLI H 000pY/10BaHHE

IIpu mpoBeeHUH YCTHOTO 2K3aMeHa 10 (HU3MKe YYaIluMCs IPeJOCTaBIAeTCs
MPaBO UCTIOIB30BATh IPH HEOOXOAUMOCTH:

1) HemporpaMMHUpyeMBbIil KaJIbKYJISTOP AJsl BEIYUCICHUH NIPY PELIEHUU 3a71ad;

2) cripaBOYHBIC MaTepUaibl (CM. IpUIIOKeHue 1).
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O0pa3en 3K3aMeHALIMOHHOI0 OUJIeTa
1. 3aKOH NPSAMOJIMHEIIHOrO PpacnpoCTpaHEHUs] CBeTa. 3aKOH OTpPaKeHUs
cBera. [1mockoe 3epkaino. SIBneHue npenomMIIeHus CBeTa.
2. Onpeennure KOTMYECTBO TEIUIOTHI, KOTOPOEe HEOOXOMUMO JIJIsl HAarpeBaHUs
oJIOBSIHHOTO congatuka Maccod 50 r or 32°C nmo Temmeparypbl
IUIaBJICHUS. Y enbHas TemutoéMKocTs onosa 230 Jlx/kr-°C. Temmeparypa

miaBieHus onona 232 °C.

ITepeyeHb TEOPETHYECKUX BONPOCOB M IIPUMEPH NPAKTUYCCKHUX 3aJaHUi JUIs
I'BD-9 B yctHO#t dhopme nipencTabiieHbl B COOPHUKE TPEHUPOBOUYHBIX MATEPUATIOB
JUls IOJTOTOBKU K IOCYJapCTBEHHOMY BBINyCKHOMY 3k3ameny no OU3UKE s
oOydatomuxcss 1no oOpaszoBarenbHbM  mporpammam  OCHOBHOI'O  o6uero

o0pa30BaHNUs, KOTOPEIH omy0nkoBaH Ha caifite ®T'BHY «DUITN».

®dusmka. 9 kiacc

I'BD (yctHas dopma)
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Cl'[paBO‘-lHl)le MaTepHuaJibl

I'BD (yctHas dopma)

Ipunoocenue 1

JJIl TOCYIaPCTBEHHOI0 BBINYCKHOI0 3K3aMeHa (ycTHast popma) 1o pu3nke
AJ1s1 00y4aIOLIUXCsl, 0CBOUBIINX 00pa3oBaTe/ibHbIe IPOIPAMMbI OCHOBHOI'0

JecaTHYHbBIE MPUCTABKH

o01ero oopazoBanus

HaumenoBanue O6o3HaueHue MHOXHTEI

rura r 10°

Mera M 10°

KHJIO K 10°

TeKTO r 102

CaHTH c 1072

MUJLTH M 1073

MHKPO MK 10°°

HaHO H 10°°
KoncTraHnThl

YCKOPEHHE CBOOOIHOTO MajIeHus Ha 3emie g=10 %

c

TpaBUTAIITMOHHAA IIOCTOSIHHAA

2
_ 11 H-m
G=6,7-10 —
KT

CKOpOCTb CBETA B BAKyyMe

c=310° M
C

9JIEMEHTAPHBIN DIIEKTPUYECKUH 3aps]

e=1,6-10"Kn
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I'BD (yctHas dopma)

IlioTHOCTH
OeH3UH 710 % JpeBecrHa (CocHa) 400 %
crmpr 800 % napadms 900 %
KEPOCHH 800 K—g nén 900 K_r3
M M
MacJo MaIMHHHOE 900 K—l; AMIOMHIHAH 2700 K—l;
M M
BOTA 1000 % Mpamop 2700 %
MOJIOKO I[EJTEHOE 1030 K—l; UHK 7100 K—l;
M M
BOJIa MOpCKast 1030 K—l; CTallb, KeJe30 7800 K—l;
M M
rmepun 1260 % Ve 8900 %
pTYTH 13 600 % CRUHEI] 11350 %
YaeabHasi TeMI10EMKOCTH
BOJBI 4200 Jx LUHKA 400 Ax
Kr-°C Kr-°C
o Jox
crupTa 2400 . °C Menu 400 . °C
TbIa 2100 Jox 0JI0Ba 230 Jx
kr-°C kr-°C
AJTFOMHUHHS 920 Jx CBUHIIA 130 Jx
kr-°C xr-°C
IS Jx
cTanu 500 . °C OpoH3BI 420 . °C
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napoobpa3oBaHust BOJIBI 2,3-10° II[(—;K I[JIABJICHUS JIbIA 3,3-10° IIE—;K
napoo0pa3oBaHus s Tk 7 Jxk

9,0-10° == | cropanus cnupra 2,9-10" =—
crmpTa KT KT
TUIaBJICHHS CBUHIA 2,5-10* {l(_;K CrOpaHus KEPOCHHA 4,6-10 I}i—;x
TUTABJICHUSI CTAJIN 7,810 Ili—;K cropaHus OeH3uHa 4,6:10 'ZIE—)FK
TIJIaBJIEHUS OJIOBA 5,9-10* IIE_)rK

| CBUHLA | 327 °C | 0J10Ba | 232 °C | JbIa l 0°C ‘

| BOJIBI | 100 °C \ cnupTa | 78 °C ‘
cepebpo 0,016 HUKEJINH 0,4
MeIb 0,017 HUXpOM (CILIaB) 1,1
AIIOMUHUH 0,028 (expaip 1,2
JKee30 0,10

nasnenne 10° ITa, Temmeparypa 0 °C

11

®dusuka. 9 Kitacc

I'BD (ycrhas ¢popma)

MEXAHMWYECKHE ABJTEHUSA

v=5
t

x(t)=x,+v,.t

2
x(t)=xy,+v,,t+a %

X
£
sx(t)=1)0x-t+ax-7

v.(t)=vy, +a,-t
a,(t)=const

_2mnR
T
2
v
TR
1
vV=—
T
p=77
4
F=m-a
F2—> B F1—>2
F_=u-N
F=k-Al
_a.mm
F=G 3
R
F=mg
p=mD
D =mD, +m,U, = const
A= Fscos(a)
4
t
m‘l)2
E, =
)
E, =mgh
E=E +E,
E = const
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il
p==5-

p:pgh+paTM

F\=pgV

v=ot
T

A=v-T.

TEITVIOBBIE ABJIEHUA

Q=cm(t,~1,)

0,+0,+..=0

1: 2; U=U1+U2, R=R1+R2.

R
U, =U,; I=1I,+al,; R=

N
>
A=U-1-t, P=U1

0=1"-R-t

F,=1-B-l-sino

13
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