Odusuka. 9 knacce I'BD (yctHas dopma)

YTBEpKIEHO IPUKA30M
nupektopa PI'BHY «DUIIN»
ot 10.01.2018 Ne 3-I1
Cneunpuxanus
IK3aMEHALIMOHHBIX MATePHAJIOB /ISl IPOBE/ICHHUs FOCyJapCTBEHHOI 0
BbINYCKHOTO 3k3amMeHa no ®U3BUKE (ycrHas ¢opma)
AJ1s1 00y4aoLuXcsl 10 00pa3oBaTebHbIM NPOrpaMMaM

OCHOBHOTI'O o6mero oopazoBanust

1. Ha3HavyeHne 3K3aMeHANMOHHBIX MATEPHATIOB

T'ocynapcTBeHHBIH BBITYCKHOW 9JK3aMeH Ui OOYYaIOIIUXCS, OCBOMBIIHX
o0pa3oBaresbHbIC IPOTPaMMbl OCHOBHOTO 0011ero oOpa3oBanus (nanee — 'BD-9),
MPOBOAMTCS B COOTBETCTBHU C [lOpSAAKOM TPOBEACHHS TOCYIapCTBEHHOM
UTOrOBOM aTTeCTallud MO 00pa3oBaTeNbHBIM IPOrpaMMaM OCHOBHOIO OOILEro
o0pa30oBaHUS, YTBEPXKIEHHBIM IpHKa3oM MmuHOOpHayku Poccmm ot 25.12.2013
Ne 1394 (3aperucrpupoBan Muntoctom Poccun 03.02.2014, peructpaiiioHHBINH
Ne 31206) (c mocnenyomuMu H3MEHEHUSIMH).

OK3aMeHallMOHHBIE MaTepHAaIbl ITO3BOJITIOT YCTAaHOBHTH YPOBEHb OCBOCHUS
BBIITyCKHUKaMH (heZepaaIbHOr0 KOMIIOHEHTa FOCyJapCTBEHHOTO 00pa3oBaTeNbHOTO
CTaHIapTa OCHOBHOTO 00ILIeT0 00pa3oBaHus 1Mo (HU3UKE.

2. JTIokyMeHTBI, Onpeesiiolue coaepKaHue IK3aMeHALMOHHbIX MAaTepHaJIoB

Conepxanue »dK3aMEHAllMOHHBIX MarepuanoB I'BD-9 B ycrHoil ¢opme
COCTAaBIICHO HAa OCHOBE (helepallbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO
00pa30BaTeIbHOrO CTAaHJApTa OCHOBHOTO OOIIEro oO0pa3oBaHUS MO (QHU3UKE
(mpuka3z MwunoOpaszoBanus Poccum ot 05.03.2004 Ne 1089 «O6 yTBepkIeHHH
(enepasbHOrO KOMIIOHEHTA TIOCYAApPCTBEHHBIX OOpa30BaTENbHBIX CTaHAAPTOB
HAYaJbHOTO OOIEro, OCHOBHOrO 0O0IIero W cpeaHero (MOJHOTO) OOIIero

00pa3oBaHUs).
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3. CTpyKTypa M cofep:kaHue IK3aMeHAIIMOHHBIX MATEePHAJIOB
Kommekr cocrout u3 15 OwmieroB. YdYacTHHMKaM 3K3aMeHa JIOJKHA OBITh
MPEeI0CTaBICHa BO3MOXKHOCTh BBIOOpa SK3aMEHAIMOHHOTO Ouiieta (TEKCT U
3ajaHnsl SK3aMEHAIIMOHHBIX OWJIETOB HE JOJDKHBI OBITh W3BECTHBI YYaCTHHKY
JK3aMEHa B MOMEHT BBIOOpA SK3aMEHAIIMOHHOTO OWJIeTa U3 MPEATIOKEHHBIX).
Kaxnprit Ouner conmepxut nBa Bompoca. Ilepevtii (meopemuyeckuii) eonpoc
Oounemog BKIIOYAeT B ceOs OUIAKTHUYECKHE eAMHHUILIBI pasfena «O0s3aTesbHbIN
MHUHAMYM COJEp)KaHHsI OCHOBHBIX 00pa30oBaTENbHBIX MporpamMm» (eaeparbHOro
KOMIIOHEHTa CTaHaapTa Uil OCHOBHOHM WIKOJBI, 3a HCKIIOYCHHEM Marepuaa,
BBIJICICHHOTO B CTaHAapTe KypcuBoM. IlepBbIif BOIpOC IpOBEPSIET OCBOCHUE
9K3aMEHYEMbIMH TMOHSATHIHOTO aInapara IIKOJbHOTO Kypca (HM3HWKH: 3HaHUE U
MIOHUMAaHUE CMbICIa (PU3NUECKUX MOHATHH, (PU3NUECKUX BEJIWYHMH U (U3UUECKUX
3aKOHOB, a TAK)KE YMEHHE ONHICHIBATH H O0BSICHATH (PU3NUecKue sBieHus. Bmopoii
6éonpoc Ounemog TpeNIaracT BBITYCKHHKY OCHOBHOHM IIIKOJIBI BBITIOJHUTH
pacy€THYyIO 3a1a4y.
B 2K3aMEHAIMOHHBIX MaTepHaiax IMPOBEPSIOTCS DIEMEHTHI COIEPXKAHUS U3
CIEIYIOIINX pa3AesoB (TeM) Kypca PU3UKH.
1. Mexanuueckue signenus.
2. Tennosvle sgnenus.
3. OnekmpomazHumuule A61EHUA.
4. Keanmogule s6nenusl.
B Tabnuue npuBeneHO pacmpeneneHHe BOMPOCOB OWIIETOB IO OCHOBHBIM
COJIep KaTeNbHBIM pa3iesiaM.
Tabruya. Pacnpedenenue 6onpocog bunemos

10 OCHOBHBIM COOEPHCAMENbHBIM pa3oenam (memam) Kypca gpusuxu

Paznen kypca ¢puszuku KonuuectBo KonuuectBo
TEOPETUIECKUX MIPAKTUIECKUX
BOTIPOCOB BOIIPOCOB
Mexanuyeckue siBIEeHUS 8 8
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TennoBble SIBIICHUS 2 3

DNeKTPOMarHUTHbIE SIBICHUS 4 4

KBaHTOBBIC SIBJICHUS 1 —
Hmoeo 15 15

KommoHoBKka  OMJIETOB  OCyHIECTBIAETCS  TakUM  0o0pa3oM,  4YTOOBI
TEOPETHYECKHl BONMPOC M pacdy€THAs 3ajadya OTHOCWINCH K PasHBIM TeMaM
MIKONBHOTO Kypca (usnku. YacThio 5K3aMEHAMOHHBIX MATEPHAJIOB SIBISIOTCS
cTpaBoYHbIe MaTepruasl (cM. [Ipunoxenne 1).

4. Cucrema OlleHUBAHUS OTBETOB 3K3aMeHYeMbIX

PexomenayeTcss TONHBIE OTBETHl HAa TpHU BoOmpoca OWiieTa OIEHUBAThH
MakcuManbHO B 10 OayioB. 3a OTBET Ha TEOPETHUECKHH BOIPOC MaKCHUMaJIbHBIN
6ayu1 — 6 6a/UIOB; 32 BEPHOE BBHIMOJIHEHUE MPAKTUYECKOT0 3a1anus — 4 Oaa.

IlepeBont TOMYYEHHBIX SK3aMEHYeMBIM OalUIOB 32 BHINOJHEHHE KaXIIOTO
u3 3a7aHuil  OwieTa B NATHOAIIBHYIO CHCTEMY OLIGHHBAHUS OCYILECTBIISIETCS

¢ y4€TOM NpUBEAEHHOM HUXKE LIKAJIbI IIepeBo/ia.

IlIxana nepesoda nepsuyhbix 61106 8 NAMUOALTLHYIO OMMEMK)

Jlnamna3oH nepBUYHBIX OAJIIOB Memee 3 34 5-7 8-10

OTMeTKa MO MATHOATBHOM IIKaje «2» «3» «4» «5»

IIpn oueHuUBaHUMM OTBETOB JK3aMEHYEMbIX Ha TEOPETHUECKHUE BOIPOCHI
MIPOBOJIMTCSI TIODJICMEHTHBIA aHaIW3 OTBETa HAa OCHOBE TPeOOBAaHWI CTaHIapra
K OCBOGHHUIO 3HAaHUH M YMEHHMH, a Takke CTPYKTYPHBIX 3JEMEHTOB HEKOTOPBIX
BUIOB 3HAaHWW W yMmeHWi. Hwke mpuBeneHbl 000OMIEHHBIE TUIAHBI OCHOBHBIX
2JIEMEHTOB (DU3UYECKUX 3HAHUM, B KOTOPBIX 3HAKOM * 0003HAYEHBI T€ JIEMEHTHI,

KOTOPBIE MOXKHO CIUTATh 0053aTEIbHBIMI PE3yJIbTaTaMU 00y IEHHUS.
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06061wénnble naanvl CMPYKIMYPHBIX 91EMEHMO08 DU3UYECKUX 3HAHUT
Qusuueckoe s61eHUe
1. *Ha3BaHue SBICHUS ¥ OCHOBHBIC IIPH3HAKH, [T0 KOTOPBIM OHO OOHAPYIKHBACTCS
(v ompenerneHue).
. VcioBus, PU KOTOPBIX MPOTEKACT SIBJICHHE.
. CBSI3b JAHHOTO SIBIICHHS C JPYTHMH.

. *OOBpscHEHHE SIBJICHUS Ha OCHOBE UMEIOIINXCS 3HAHUM.

[V I N VS N 9

. *IIpuMepbl HUCMONB30BAaHUS SIBICHHS HA NpPAKTHUKe (WIM TPOSBICHUS B

pupoe).

Qusuueckas eenuduna

1. *Ha3BaHue BenTUUMHEI U €€ yCIOBHOE 0003HAYCHHE.
*XapakTepu3yeMslit 00BEKT (SBICHHE, CBOMCTBO, POIIECC).
OmnpeneneHue.

2.
3.
4. *®opmyra, CBA3BIBAIOIIAS JTAHHYIO BEIMYAHY C JPYTHMH.
5. *EnvHMLIBI U3MEPEHHUSL.

6.

CnocoOsI m3MepeHNs BENNYHHEL.

Dusuyeckutl 3aKoH

1. CnoBecHast pOpMyITUPOBKA 3aKOHA.

2. ¥*MaTeMaTHyecKoe BEIpaKEHHE 3aKOHA.

3. *Ha3BaHue ¥ SMHUIIBI U3MEPEHHSI BCEX BEUYNH, BXOISAIIMX B 3aKOH.
4. OnbITHI, IOATBEPXKIAIOIINE CIPABEIJIMBOCTD 3aKOHA.

5. *[IpuMepsl MPUMEHEHHS 3aKOHA Ha TIPAKTHKE.

6. 'paHuIIbl IPUMEHUMOCTH 3aKOHA.

Dusuyeckuti onvim
1. *enp onbITa.
2. Cxema o1bITa.
3. *Xon omnsITa.

4. *Pe3ynbTar omslta.
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Hwxke mpencraBieHsl O0OOOMEHHBIE KPUTEPHHM OICHWBAHHSA OTBeTa Ha

TEOPETHUYECKUI BOIIPOC.
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OTBeThl HAa TpaKTHYECKHE 3allaHHs OILCHWBAETCS Ha OCHOBE OOOOIIEHHBIX

KPUTCPHUCB OLICHKH BBIINIOJHCHUA 3alaHUsl, KOTOPBIC IIPUBCACHBI HUXKE.

Kpurepuu onieHKu 0TBETa Ha BOIIPOC

banner

KpI/ITepI/II/I OLICHKH BBIINNOJHCHUS 3aaHUA

Bamner

B otBere U1 BCCX  KOHTPOJHUPYEMBIX OJJIEMCHTOB  COACPIKAHUA

MPEACTaBJICH TOJIHBIN U HpaBPIJTLHBIﬁ OTBET

B otBere A BCCX  KOHTPOJHUPYEMBIX OJJIEMCHTOB  COACPIKAHUA
IPEACTaBJICH HpaBI/IHbeIﬁ OTBCT, HO JJIA OJHOI'0O M3 HUX HC OCBCIICHBI
CTPYKTYPHBIC 3JICMCHTBI, OTHOCAIINECS K HEO0O0s3aTeILHBIM pe3yjibTaTaM

o0y4eHus

B otBere s BceX KOHTPOJIMPYEMBIX 3JIEMEHTOB  COAEPXKAHUSA
IOpPEACTaBICH IPAaBUIBHBIA OTBET, HO U1 JBYX-TpEX U3 HHUX HE
OCBCIICHB! CTPYKTYPHBIC 3JIEMEHTHI, OTHOCAIIMECS K HeoOs3aTeNIbHBIM

pe3ynbTaTam 00y4deHus

BepHo ommcaHO KpaTKOe YCIIOBHE 324, MPHU HEOOXOAUMOCTH CHETaH
PHCYHOK, 3amucaHbl 3aKOHBI M (OPMYIBI, TPUMEHEHHE KOTOPBIX
HEOOXOOMMO JJIsI pEeIleHHs 3aJaddl BBIOpPAHHBIM CIIOCOOOM; IMPOBENCHBI
HEOOXOJMMbIE  MaTeMaTW4ecKue  MmpeoOpa3oBaHWs W PacuéThl,
MPUBOAINKE K MPABUIBHOMY YHCIOBOMY OTBETY, M MPEICTABIEH OTBET,
ampu YCTHOW Oecele »dK3aMEHYEMBI JEMOHCTPUPYET TOHUMAaHUE

(I)I/ISI/I‘{eCKI/IX IIPOLECCOB HUIIN HBHGHHﬁ, OIIMCAaHHBIX B YCJIOBUHU 3ala4n

4

B otBere miis Bcex KOHTPOJIMPYEMBIX 3JIECMECHTOB COACPIKaHNA OCBCUICHBI
TOJIBKO CTPYKTYPHBIC OJIEMEHTBHI, OTHOCAIUECST K 00s13aTeIbHBIM

pe3yibTaTaM 00y9IeHUs

Hpe,I[CTaBJ'IeHO MpaBUWJIbHOC PCHICHHUEC, HO MOOITyHICHA OIHI/IGKa, KOTOpas
IpuBeIa K HEBEPHOMY YUCIIOBOMY OTBETY B MATEMATUYCCKUX pacqéTax

NI

B niepeBoie eAnHUI pusndeckoi Bennyunabl B CU

B orBere ommcaHbl CTPYKTYpHblE 3JIEMEHTHI, OTHOCAILIMECS K
00s3aTeNbHBIM ~ pe3yiabTaTaM  OOy4eHHs  TOJBKO i1 JIBYX

KOHTPOJIMPYEMBIX DJIEMCHTOB COJACPIKAHUA

IIpencraBneHo mpaBUIbHOE pEIIEHHE, HO AOMYIIEeHa OMMOKa, KOTopas
OpuBeTa K HEBEPHOMY UHCIOBOMY OTBETy B MAaTeMaTHYECKHX

rpeoOpa3zoBaHUIX

HpeI[CTaBIIeHa BC€pHasA 3alliCb KpaTKOTro YCJIOBUA, HOB(bOpMyIIe,

HEOOXOAMMOH JUTsl pellieHUs 3a/1a4H, JOMyIeHa OInOKa

B orBere ommcaHBl CTPYKTypHBIE DJIEMEHTHI, OTHOCSIIMECS K
00s3aTeNPHEIM ~ pe3yjibTaTaM  OOy4YeHHs  TOJBKO  UI1  OJHOTO

KOHTPOJIHMPYEMOr0 JJIEMEHTa COICPIKaHUS

Bee cjlydyan pCEHICHHSA, KOTOPBIC HE COOTBETCTBYIOT BbIIICYKa3aHHBIM

KPUTEPHUSM BBICTABIICHUS OIICHOK B 1—4 Gaia

Bce cimyuam pemenusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM

KPHUTEPHUAM BBICTABIICHHS OIEHOK B 1—6 GamioB

Cy1iecTBEeHHBIM CUHUTAETCS pacxokJeHue B 2 u Oosiee Oasia OLIEHKU 32 OTBET

Ha JmoOoW Bompoc Ounera. Ecim pacxoxxaeHue OaisioB, BBICTABICHHBIX ABYMS

OKCIICPTaMH, COCTABJIACT 2 u Goiee Oaia 3a OTBET Ha JII000M M3 BOIIPOCOB, TO

TPETHUH KCHepT NPoBEPsIET OTBET HA ITOT BONPOC.
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5. HpOHOJI?Kl/lTeJ'ILHOCTb NOATOTOBKH O0TBETA HaA onJer
JIJ'ISI IIOJATOTOBKH OTBE€Ta Ha BOIIPOCHI ounera 9K3aMCHYCMbIM

npenocrasiusiercs 30 MUHYT.

6. lonoJHUTe/IbHBbIC MATEPHAJILI H 000PY/I0BAHUE
Ilpp mpoBemeHMM yCTHOTO 3K3aMeHA 1O  (U3MKE  BEITYCKHHKAM
HPEOCTaBISCTCS paBo UCIOJIb30BATh pu HE0OX0IMMOCTH

HEeIpOrpaMMHPYEMbI KaJIbKYJIATOP IS BBIYUCICHUM IPU PELLICHUH 3a/]1a4.

Odusuka. 9 knacce I'BD (yctHas dopma)

O0pa3zen 3K3aMeHALIMOHHOI0 OUJIeTa
1. 3aKOH NPSAMOJIMHEIHOrO PpaclpoCTpaHEHUsl CBETa. 3aKOH OTpPaKeHUs
cBera. [1mockoe 3epkaino. SIBneHue npenomMIIeHHus CBeTa.
2. Onpeenure KOTMYECTBO TEIUIOTHI, KOTOPOe HE0OXOIUMO JUIsl HAarpeBaHUs
oJIOBSIHHOTO congaTuka Maccod 50 r or 32°C mo Temmeparypbl
IUIaBJICHUS. Y IenbHast TelutoéMKocTs onoBa 230 Jlx/kr-°C. Temmeparypa

maByeHus onosa 232 °C.

ITepeyeHb TEOPETHYECKUX BONPOCOB M IIPHMEPH NPAKTUYCCKHUX 3aJaHU JUIs
T'BD-9 B ycTHO#t dhopme nipencTtabiieHbl B COOpPHUKE TPEHUPOBOYHBIX MATEPUATIOB
JUls MIOJTOTOBKU K IOCYJapCTBEHHOMY BBITYyCKHOMY 3k3ameny no OU3UKE s
oOydatomuxcss 1no oOpaszoBarenbHbiM  mporpammam  OCHOBHOI'O  o6mero

o0pa3oBaHNUs, KOTOPEIH omyoankoBaH Ha caifite @T'BHY «DUITN».
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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

HaumeHnoBaHue O06o3HaueHNE MHOXHTENh
rura r 10°
Mera M 10°
KHUJIO K 10°
TEKTO r 10*
CaHTH c 10
MUJLITA M 107
MHKpPO MK 10°
HaHO H 107
KoncTanThl
=10 M
YCKOpeHHe CBOOOAHOTO MaJieHus Ha 3eMIie g=10—
c
2
11 H-Mm
TpaBUTAI[MOHHAS IOCTOSTHHAS G=6710 —
KT
- 8 M
CKOpOCTb CBETA B BaKyyMe c=3-10" —
c
3JIEMEHTAPHBIN MEKTPUUECKUN 3apsi]l e=1,610"Kn
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IlnoTHOCTH
OeHsuH 710 % JpeBecuHa (cocHa) 400 %
crupr 800 <% | mapadun 900 XL
M M
KepOCHH 800 K—g nén 900 K_I;
M M
MacJo MaIIHHHOE 900 K—l; AMIOMHUHAH 2700 K—l;
M M
BOmg 1000 <% | vpamop 2700 -
M M
MOJIOKO LIETBHOE 1030 K—E LIMHK 7100 K—l;
M M
BOJa MOpCKast 1030 5 | crams, seneso 7800 -
M M
TJIMLEPHH 1260 K—r3 MeJlb 8900 K—g
M M
pTYTE 13 600 % cBuEen 11 350 %
YaenbHas TeNI10EéMKOCTh
BOJIBI 4200 Ax IIUHKA 400 Ao
kr - °C kr-°C
IV Jx
crupra 2400 —re Meau 400 . °C
b1 8i¢:1 2100 AL 0JI0Ba 230 AL
kr-°C xr-°C
ATFOMUHUS 920 Jx CBUHIIA 130 Ax
kr - °C kr-°C
IV Jx
42
CTall 500 . °C OpOH3BI 0 . °C

10
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mapooOpa3oBaHust BOJIBI 2,3-10° IIE—)FK IJIaBJIEHUS JIbIA 3,3-10° I;E—;K
napoo0pa3oBaHus s Tk 7 Jx

9,0-10° &=— | cropanus cnupra 2,9-10" —=—
crmpTa KT KT
TUIaBJICHHS CBUHLA 2,5-10* {l(_;K CrOpaHus KEPOCHUHA 4,6-10 Ili—;K
TUTABJICHUSI CTAJIN 7,810 II[(—;K cropaHus OeH3uHa 4,6:10 I;[(—;K
TIJIaBJIEHUS OJIOBA 5,9-10* II[(—;K

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

| BOJIBI | 100 °C \ crupTa | 78 °C ‘
cepedpo 0,016 HUKEIUH 0,4
MeJb 0,017 HUXpOM (CILIaB) 1,1
AIIOMUHUH 0,028 (expaib 1,2
JKee30 0,10

nasnenne 10° ITa, Temmeparypa 0 °C

11
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MEXAHMWYECKHE ABJTEHUSA

v=5
t

x(t)=x,+v,t

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

X
£
s ()=v,, - t+a, =3
v.(t)=v,, +a,-t

a . (t) = const

p=mb

D =m,D, + m,U, = const

A=Fscos(a)

12
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_F
P=g

P=pgh+ pyy,

F,=pgV

v=_t
T

A=v-T

TEIIVIOBBIE ABJIEHHA

O=cm(t,~t,)

0,+0,+..=0

N
Il

>
Il

_
Il

SJIEKTPOMATI'HUTHBIE ABJIEHUA

~
Il
~ |>Q

=
I
SAENEN

~N
I
=[S e

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

Uy=Uy; I=1y+aly; R=7F

A=U-1-t; P=U-1

O0=1" Rt

Fy=1-B-l-sina
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