CIHEIIU®UKALIUSA
JMATHOCTUYECKOH padoThl o pu3mnke
a4 10-x kiaccoB 001eo0pa3oBaTe/ibHbIX Opranuzanuii r. MockBbI,
YUYaCTBYIOLIMX B NpoeKkTe «MeIuIUHCKHI KJIacc B MOCKOBCKOM IIKOJIe»

1. HazHaueHne THATHOCTHYECKOIl padoThI

Jnarnoctuyeckas pabora mpoBoaurcs 06 mas 2021 r. c 1enbio
OTIpeZICTICHWsI ~ yPOBHS ~ OCBOCHHUS  OOYYarOIIMMUCS 10-x  xmaccoB
0011e00pa3oBaTeNbHBIX OpraHu3auii T. MOCKBBI Kypca OHOJIOTMH B paMKax
npoekTa «MeTUIMHCKUH KJIacC B MOCKOBCKOM IITKOJIEY.

2. lokyMeHTbI, oOmNpeeJsOlIie XapaAKTEPUCTUKU IMATHOCTHYECKOM
padoThI

CopepkaHHe W OCHOBHBIC XapaKTEPHUCTHKH JUATHOCTHUCCKUX MATCPUATIOB
OIIPEAEINSIOTCS Ha OCHOBE CIIEIYIOIIUX JIOKYMEHTOB:

— denepanbHBI TOCYIApCTBEHHBI 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO
obmrero oopazoBanus (nprukaz MunoOpHayku Poccun ot 17.12.2010 Ne 1897).

— ®enepanbHBIl TOCYIapCTBEHHBIH 00pa30BaTENIbHBIN CTAaHIAPT CPETHErO
obmiero obpazoBanus (mpuka3z Munooprayku Poccun ot 17.05.2012 Ne 413).

— deaepanbHbIA epeveHb YICOHUKOB, OMYIICHHBIX K UCTIOBE30BAHUIO TIPU
peanm3anui UMEIOMNX TOCYAApCTBEHHYIO aKKPETHUTAIHMI0 00pa30BaTEeIHHBIX
IporpaMM HayajbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpexHero ooIero
o0pa3oBaHMs  OpraHU3AIMSAMH,  OCYIICCTBISIIONIMMH  00pa30BaTeIbHYIO
JesTeNbHOCTh (Tprka3 MunnpocsemeHus Poccun ot 20.05.2020 Ne 254).

—O cepruduKanuu KavyecTBa MENArOTHYECKUX TECTOBBIX MAaTEepPHAIOB
(nmpuka3z Muno6pazoBanus Poccun ot 17.04.2000 Ne 1122).

3. Yci0Bus NpoBe/ieHNs AUATHOCTUYECKOI padoThI

I[Ipn opranM3anmud ¥ TPOBEACHHH pPadOThI HEOOXOJWMO CTPOTOe
COOJTIOICHNE TEXHOJIOTHH HE3aBUCUMOI TMarHOCTUKH.

VYuamuecs MOTYT BOCIIOJIb30BAThCS HEMPOrPaMMHUPYEMBIM
KaJbKyIATOPOM (Ha KaXJOTO YYEHHKA) C BO3MOXKHOCTBIO BBIYHCICHUS
TPUTOHOMETPUIECKUX (QYHKIHH (COS, Sin, tg) U JIMHEHKOM.

PaGora mpoBoauTcs B (opME KOMIBIOTEPHOI'O TECTHPOBAHUS C
BBITIOJTHEHNEM Ha OaHKe 3a/1aHMs C pa3BEPHYTHIM OTBETOM.

4. Bpemsl BbINOJIHEHUA TMATHOCTHYECKOH PadoThI

Ha BhIMONHEHWE OHWArHOCTHUYECKOW paboThl orBoamTcs 90 MHMHYT,
BKJIIOYasl [Ba IITHMHHYTHBIX IepepbiBa IS THMHACTHKH Tia3 (Ha pabodem
Mecrte) uepe3 Kax/ple 30 MUHYT paboTHI.

5. Conepixanue M CTPYKTYpa AHATHOCTHYECKOI padoThI

Kaxnplii BapuaHT IHArHOCTHYECKOW pabOThl BKIOYaeT 23 3aJaHus:
22 3amaHus ¢ KpaTKAM OTBETOM M | 3a7aHue ¢ pa3BEPHYTHIM OTBETOM. B pabdoTte
3a7laHus C KPATKUM OTBETOM IPEJCTaBJICHBI HECKOJbKUMU TuUlaMu: 11 3amanuii

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKoro npaga. CroGOH0e 1 MOGBIX . BXOJIAIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEIAX HCK. B MMep nensix. Hapy BB I i spasercs
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii 1 yronosroii B COOTBETCTRHI ¢ 3aKotOAaTeNBCTBOM Poccuiickoii Dexepaiit.
B ciyac caMOCTORTELHORO HCIO/L30BaMIs MaTepHa0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

C CaMOCTOSATENILHOM 3alHMChI0 OTBETA B BUJIE UUCIIA, 9 3a1aHUil Ha yCTaHOBJIEHUE
COOTBETCTBHSI MJIM MHOXKECTBEHHBIH BBIOOp, B KOTOPBIX OTBETHI HEOOXOIMMO
3ammcaTh B BHJIE MOCIEIOBATENbHOCTH LU(P, OJHO 3aJaHHE C OTBETOM B BHIE
CJIOBA ¥ OJIHO 33/IaHHE C OTBETOM B BHJIE JIBYX YHCEIL.

OO11ee KOJIMYECTBO 3aJaHUH B IMATHOCTHYECKOH padoTe MO KaKaAOMy U3
pa3nenoB  MPHOMM3HTENBHO  IMPONOPIMOHAIBHO  €r0  COACPKATCILHOMY
HAlOJHEHNI0 W Y4eOHOMY BPEMEHH, OTBOAMMOMY Ha H3ydYEHHE MaHHOTO
pazjena B MIKOJIBHOM Kypce (QDH3HKH.

Bcero mnst popmupoBaHus AMarHOCTHYECKOH pabOTHI MCIONB3YETCs Ba
wiaHa. B kaxaoM ux HUX a1 obecriedeHust Oosiee JIOCTYITHOTO BOCIIPHSTHS
uHGOpMaI  3aJaHUS ~ TPYNIUPYIOTCA  HMCXOMI W3 TEMAaTHYECKOH
MPUHAUICKHOCTH: 3a1anus 1—7 — paznen «MexaHukay, 3aganus 8—12 — paznen
«MonekynspHas ¢(u3MKa M TepMOJMHAMUKa», 3aaanus 13-18 — pasgen
«QnexTpoauHaMuKay. 3aaanus 19 u 20 npoBepsaoT METOI0IOIMYECKHE YMEHUS.
YMenue pematb 3a7aud B paboTe IpoBepseTcs Tpems 3amaHusiMu 21-23
MOBBIIIEHHOTO YPOBHS CIIOXHOCTH, IOCJIEAHEE M3 KOTOPBIX, C Pa3BEPHYTHIM
OTBETOM, O(OPMIISIETCS HA OTAEIBEHOM OJIaHKe.

Pacripenenenne 3amaHWii  TWArHOCTUYECKOH pabOTBI MO OCHOBHBIM
paszenaM cojepikaHus y4eOHOrO TpeMeTa IpeACTaBlIeHO B Tadmume 1.

Tabauya 1
Ne Pa3nensl ocBoeHHUsI y4eOHOTO IPeIMeTa Yuciao
n/n 3alaHui
1. | Mexanuka 8
2. | MoaekyasipHasi Gu3UKa ¥ TEPMOANHAMHUKA 6
3. | DaekTpoaguHaMuka (dIEKTPOCTATHKA, 3aKOHBI ITOCTOSHHOTO 9
TOKa)

Hroro 23

[IpuoputeTroM TpH  COCTABICHHM  BapHaHTa  PabOTBHl  SIBISCTCS
HEOOXOMMOCTh  MPOBEPKH  TNPEIyCMOTPEHHBIX  CTAHIAPTOM  BHUJIOB
JIeATeNIbHOCTH: YCBOCHHE MOHATHUHHOIrO amnmapara Kypca (U3WKH, OBIAJCHHEC
METO/JOJIOTHYSCKIMY 3HAHUSMH, TPUMCHEHHE 3HAHWH TpH OOBSICHCHUH
(u3muecknuX SBIEHUN W pemeHud 3anad. OBNajeHHE yYMEHUSMH To paboTe
¢ uH(popmanueil (HU3NIECKOro COJCPIKAHUS MPOBEPSACTCS OMOCPEIOBAHHO MPHU
UCIIOJIb30BAHUH PA3JIMYHBIX CIIOCOOOB Mpe/CTaBiIeHHsT HHPOPMAIIMU B TEKCTaX
(rpaduku, TAOIUIEI, CXEMBI U CXEMATHIECKHE PUCYHKH).

Kaxplii BapuaHT BKIIIOYaeT B ceOs 3aJaHKs 10 BCEM paslieliaM Kypca
(GU3MKKM pa3HOTO YPOBHSI CJIOXKHOCTH, [IO3BOJISIONINE MPOBEPUTH YMEHHE
OPUMCHATh (DU3NYECKUe 3aKOHBI M (OPMYJIBI KaK B THUIOBBIX Y4YeOHBIX
CHUTYaIUsIX, TAK U B HETPAJUIIOHHBIX CHTYAIUIX.

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX . BXOJIAIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEJIAX U HCK. B MMeEp uensix. Hapy BB I i spasercs
HapylleHieM aBTOPCKIX MPaB i BICUET HACTYILICHIE T i ii 1 yronoroii B COOTBETCTRHI ¢ 3aKotoAaTeNbCTBOM Poccuiickoii Dexepautit.
B clyac caMOCTORTELHORO HCIOL30BaMIS MATepHAI0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




6. Ilopsimok  ONEHNMBAHUS  BBITIOJTHEHHSA 3alaHuil W
JMATHOCTHYECKOH padoThl B 11€JI0M

3amaHWe ¢ KpaTKUM OTBETOM CYHUTAETCA BBIOJTHEHHBIM, €CIH OTBET
COBIIIAET C TATIOHOM.

Banmanus 1-4, 8-10, 13—15 u 19-22 onennBatotces 1 6amiom.

3amanus 5-7, 11, 12, 16-18 omneHmBaroTcs 2 OamiamMu, €Cd BEpPHO
yKa3aHbBI BCE 3JIEMEHTHI OTBeTa; | OamioM, ecan JOIyIIeHa onoKa B yKa3aHUU
OJTHOTO W3 JIEMEHTOB OTBeTa, M 0 OAIJIOB B IPYTHX CITydasX.

3amanue 23 (C pa3BEPHYTBIM OTBETOM) OIICHHUBAETCSI B COOTBETCTBHHU
C MPUBEIEHHBIMU KPUTEPUAMU. MaKkcuMalbHbIH Oaynt 3a 3aganue 23 — 3 Gamia.
MakcuMmanbHbIH 0ai 3a BCio paboty — 33 Gaia.

OTACJBbHBIX

B Ipunoxennn 1 mnpuBenéH oOOOWIEHHBIA IUIAH JUArHOCTHYECKOU
paboTsr.

B Ipunoxenun 2 mpuBenéH NEMOHCTPALMOHHBIN BapHaHT AUATHOCTH-
YEeCKOU paboTHI.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOIIILIIX B COCTAB JAHKOTO TeKCTa,
OpAHIEHO HCTIONb30BARIEM B JIHHHBIX LIETAX 1 ek B p uensx. Hap: B 1 sseTe
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii ii 5 ¢ saxoronatemscTaom Poccuiickoit Dexepaitit.
B Cltys1ac caMOCTOATCIBHOrO HCIOIL30BANI MATCPHAIOB TCCTa TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATY aKTYabHOCTH TEKCTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

Ilnan quarHoctuyeckoi padorsl no gpusuke

Ilpunoscenue 1

a1 10-x kiiaccoB 001eo0pa3oBaTe/ibHbIX Opranuzanuii r. MockBbI,
YUYaCTBYIOLIMX B NpoeKTe «MeIuIUHCKMIA KJIacc B MOCKOBCKOM IIKOJIe»

Hcnonb3yroTes cleayromune yCIoBHbIe 0003HAUCHHS:

KO —3aganne ¢ kpatkum otBeToM; PO — 3aanue ¢ pa3BEPHYTHIM OTBETOM.

Tun Make.
Ne Kontposinpyemble 3;1eMeHTbI COlePKAHHUS
3a1aHuA 0aJ11
1 CKOpOCTB, YyCKOPEHHUE, PABHOMEPHOE MPSIMOIMHEHHOE JIBIKEHHUE, KO 1
PaBHOYCKOPEHHOE NPSIMOIUHCHHOE JIBHKCHHE, IBIDKECHHUE [10 OKPYKHOCTH
2 |3akoHbl HblOTOHA, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKoH ['yka, cuia KO 1
TpEHHUS
3 |3akoH COXpaHEHHS HMITyJIbca, KHHETHYECKAs U IIOTCHIHAIbHbIC SHEPT Y, KO 1
padoTa M MOIIHOCTh CHIIBI, 3aKOH COXPAHCHHUSI MEXaHUUECKOU SHEPIUH
4 | YcnoBue paBHOBecust TBEPAOro Tena, 3akoH [Tackans, cuina Apxumena KO 1
5 |MexaHuKa (00bsCHeHUe A61eHUll; UHMEPNPemayus pe3yabmamog Onbinos, KO 2
npedcmasieHHbiX 8 8Ude madauybl Ul 2paAgduros)
6  |MexaHUKa (U3MeHeHue PuuvecKux 6eIutUH 6 npoyeccax) KO
MexaHuka (ycmaHosnenue coomaemcmsus Mexcoy papuramu KO
U husuecKUMU BENUNUHAMU, MEICOY UIUYECKUMU BENUYUHAMU
u hopmynamu)
8  |CBs3b MEXAY IaBJICHUEM M CPEIHEH KHHETUYECKOi SHeprueii, abcomorHas| KO 1
TEeMIIepaTypa, CBA3b TEMIIEPATyphI CO CpeTHEH KMHETHUECKOM SHEPTUEH,
ypaBHenne Menzeneea — Kilanelipona, u3onporecchl
9 |PaboTta B TepMOJMHAMUKE, IEPBBIH 3aKOH TepMoanHaMukH, KIT/T KO 1
TEMJIOBOH MAIIMHBI
10 |OtHOCHTENIbHAS BIAXHOCTH BO3/lyXa, KOJIMYECTBO TEIIIOTHI KO 1
11 |MKT u TepMoUHAMUKA (06BSCHEHUE AGTEHULl; UHIMEPNPEMayus KO 2
| pesynbmamos onvimos, npeoCasieHHbIX 8 8ude Mabauybl Ui 2pAPuKos)
12 |MKT u TepMOMHAMUKA (U3MeHeHUe PUUYECKUX 8eUYUH 8 NPOYecCax; KO 2
ycmanoenenie coomeemcmeus Mexncoy pagQuramu uny Gopmynamu
U (pusUMeCKUMU 8EIUYUHAMU)
13 |HampspkEHHOCTB JIEKTPUYECKOTrO MOJIS, IPHHIUIT CYNEePIIO3HIIHN KO 1
JNEKTPUYECKHX MoJei (OnpeiesicHHe HalpaBIeHuUs)
14 |3akoH coxpaHEeHHs JIEKTPUUECKOro 3apsija, 3akoH KynoHna, konneHcarop, KO 1
cHa ToKa, 3aKoH OMa JUId yJacTKa [enu
15 |3akon Oma aj1st IOJIHOM LIeTH, IT0CIEI0BATEeNbHOE 1 HapaljieIbHOe KO 1
COCAMHEHHE IPOBOHUKOB, pPabOTa M MOIIHOCTb TOKA, 3aKOH KOyt —
Jlenna
16 | DnexTpoaMHAMUKA (00bACHeHUe ABNEHUIl; UHMEPRPEeMAayUs pe3yibmamos KO 2
ONbINOS, NPEICMABICHHBIX 6 8UOe MAOUYbL UTU SPAPUKOB)
17 | DnexTpoaMHAMHKA (U3MEHEHUe U3ULeCcKUX BeTUYUH 8 NPOYeccax) KO 2
18 |DaexTpomuHAMUEKA (YCMAaHOBIEHUEe COOMEEMCMBUs MeACOY epaduramu KO 2
U husuecKUMU BENUYUHAMU, MEICOY UIUYECKUMU BENULUHAMU
u hopmynamu)
19 |MexaHuKa — 3NEKTPOAUHAMUKA (MEMOObl HAY4HO2O NO3HAHUS) KO 1
20 |MexaHuKa — JIEKTPOAUHAMUKA (MEMOObl HAYYHO20 NO3ZHAHU) KO 1
21 |MexaHuka — 2JIeKTPOJAMHAMUKA (pacuémHas 3a0a4a) KO 1
22 |MexaHHUKa — AMEKTPOANHAMUKA (PACUEmHas 3a0a4a) KO 1
23 |MexaHHUKa — AEKTPOANHAMUKA (PACUEmHas 3a0a4a) PO 3

HApYIICHHEM ABTOPCKHUX PAB H BICUET HACTYIUICHHE T

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX

OTPaHUYEHO HCTIONB30BAHHEM B JIHUHBIX LIEIAX H HCK] B P uensix. Hap; BEI
2 - - N

sBIICTCH

B Cltys1ac caMOCTOATCIBHOrO HCIOIL30BANIA MATCPHAIOB TCCTa TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATy AKTYabHOCTH TEKCTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

, BXOJIAIILIX B COCTAB JQHHOIO TeKCTa,

¢ saxoronatenscTsom Poccuiickoit Dexepaiti.




Ilpunoscenue 2

JeMOHCTPalIMOHHBII BADMAHT JHMATHOCTHYECKOI padoTsl 0 Gusuke s
10-x ky1accoB 001e00pa3oBaTe/JbHbIX Opranusanuii r. MockBbl,
Y4YacTBYIOLIMX B MpoekTe «MeaIuuMHCKHii KJIacc B MOCKOBCKOIl LIKo0JIe)

Hwmxe mpuBeneHsl cipaBOYHBIE JAaHHBIE, KOTOPHIE MOTYT ITOHAJI0OUTHCS
Bawm nipu BbInosHeHHH paboTHI.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOIIILIIX B COCTAB JAHKOTO TeKCTa,
OPAHIHEHO HCTIOIB3OBANHEN B JHHBIX LIEAX i ek B p uensx. Hap: B 1 sseTe
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii ii 5 ¢ saxoronatemscTaom Poccuiickoit Dexepaitit.
B Cltys1ac caMOCTOATCIBHOrO HCIOIL30BANI MATCPHAIOB TCCTa TAOY IO MILKO i necér arsercmmeroct sa YIpaTy aKTYaIIBHOCTH TekeTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

JecsiTHYHbIE IPUCTABKH

Haumeno- | O6o3naue- | Muoxu- | Hammeno- | O6o3naue- | MHOXH-
BaHHE HHE TeIlb BaHHE HHE Tellb
rura T 10° CaHTH c 10
Mmera M 10° MUJLTA M 10°
KHWJIO K 10° MUKpPO MK 10°°
TeKTO r 10° HaHO H 107
aenu b 107! KO il 10712

Koncmanmui

YHUCJIO TT n=23,14

YCKOpEHHUE CBOOOTHOTO TaIcHUs Ha 3emite g=10m/c?

TpaBUTALMOHHAS TOCTOSIHHAS
yYHHUBepCalbHas ra3oBast IOCTOSTHHAS
noctosinHas boibimana
MOCTOsTHHAsT ABOTaIpo

CKOpOCTH CBETa B BaKyyMe

KOS(I)(l)I/IIlI/IeHT MMpONMOPHUOHAJIBHOCTU B 3aKOHE

Kynona

MOJYJIb 3apsijia dJeKTpOoHa (dJIeMEeHTapHbII
SJIEKTPUUYECKUIA 3apsi)
nocrosHHasg [Inanka

G=6,7-10" H-mY/kr?
R =18,31 JIx/(monp-K)
k=1,3810"% /K
Nx= 610" momp '
c=3-10" m/c

k= =9-10° H-MYKn*

4me,

e=1,6-10" Kn
h=6,6"10"* k¢

Coomnouwenue mercoy paziuiHlMU eOUHUUAMU
0K=-273°C
laem =1,66:107" xr

Temreparypa

aTOMHas €AMHHUIa MaCChl
1 atomHast CIMHUIIA MaCChbl SKBHBAJICHTHA

1 57eKTPOH-BOJIBT

931,5 MaB

15B=1,610" JIx

Macca uacmuy

3JIEKTpOHA
MPOTOHA
HEUTpOHA

9,1-10 ¥ kr ~ 5,5:-10 *a.e.m.
1,673-10% xr ~ 1,007 a.e.m.
1,675-10%" kr ~ 1,008 a.e.m.

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1
OIPAHIHEHO HCTIOMB3OBANHEN B JHHbIX LIEAX i
HapylleHieM aBTOPCKIX MPaB i BICUET HACTYILICHIE T

MOOBIX

, BXOJIAIILIX B COCTAB JQHHOIO TeKCTa,

ek

B

P uensix. Hap;

BbI X sBIICTCH

¢ saxoronatenscTsom Poccuiickoit Dexepaiti.

B Cltys1ac caMOCTOATCIBHOrO HCIOIL30BANIA MATCPHAIOB TCCTa TAOY IO MIIKO i necér arseremmeroct sa YIpaTy aKTyaIIBHOCTH TekeTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




3
IThomnocmo noxacoadeynoro macina 900 kr/m

BOJBI 1000 kr/m° ATFOMHUHUS 2700 kr/m°
JIPEBECHUHBI (COCHA) 400 kr/M®  Keresa 7800 kr/m’
KepocHHa 800 kr/m®  prytH 13 600 kr/m’

Yoenvnaa mennoémxocmep

BOJIBI 4’2103 JIx/(xr-K) AJIFOMUHMUS 900 JIx/(xr-K)
ba 2,1-10° Tx/(xr-K) Menu 380 JIx/(xr-K)
Kemesa 460 JTx/(xr-K) YyryHa 500 Jhx/(xr-K)
CBHUHIIA 130 JIx/(xr-K)

Yoenvnan mennoma

mapooOpa3oBaHUs BOJIBI 2,3-10° Jix/kr
TJIaBJIEHUS CBUHLIA 2,5-10* Iix/xr
IJIABJICHUS JIbJIa 3,3-10° JIx/kr

Monapnasa macca

a30Ta 2810~ xr/™moib renus 4107 xr/moib
aprona 40-10° xr/mons KHCJIOpo/a 32:107 kr/moms
BOJIOpO/Ia 2.107 «xr/mois JINTHS 6-10° Kr/™Momb
BO3/IyXa 29.10° Kr/mMomb HeoHa 20-10° xr/momb
BOJBI 18102 xr/monb YIJEKUCHOro raza  44-.1 02 kr/moub

OM MM
YaeanHoe 3jiekTpHyeckoe conporusiaenne, ———— (pu 20 °C)

cepebpo 0,016 HUKEJIWH 0,4
MeJTh 0,017 HUXPOM (CTIIaB) 1,1
ATFOMUHHH 0,028 hexpaib 1,2
Kele30 0,10

HopmaibHble yesioBus: nasienue 10° I, Temmepatypa 0 °C

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOIIILIIX B COCTAB JAHKOTO TeKCTa,
OpAHIEHO HCTIONb30BARIEM B JIHHHBIX LIETAX 1 ek B p uensx. Hap: B 1 sseTe
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii ii 5 ¢ saxoronatemscTaom Poccuiickoit Dexepaitit.
B Cltys1ac caMOCTOATCIBHOrO HCIOIL30BANI MATCPHAIOB TCCTa TAOY MO MIIKO tie HecéT OTBETCTBEHHOCTH 32 YIPATY aKTYabHOCTH TEKCTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

Teno mBukercs Baonb ocu Ox. ITo rpaduky 3aBUCUMOCTH TPOEKIMU CKOPOCTH
Tena U, OT BPEMEHH ¢ OTPEAEUTE MPOEKIUI0 YCKOPEHHS Tella B MOMEHT BPEMEHHU
t=2 c.

v Me
10
5
: 214 104 r.c
-5 [ [ 11
OrTBerT: M/

CKOJIBKO Tpy3UKOB Maccoit 50 r HeoOXO0IUMO TOABECUTh Ha 3aKPCIUIEHHYIO Ha
TaTUBE NMPYXUHY XKECTKOCTHI0 80 H/M, 4TOOBI OHA pacTsaHyIach Ha 2,5 cM?

OrTBerT:

Kakyto MUHUMaIIbHYIO paboTy HEOOXOIUMO COBEPIIHTH, YTOOBI JIKAIIYIO HA
Oy HEOOJBIIYH0 KOPOOKY MacCOW 5 KT MOJHATH U MOJOXKUTH HA CTOJ BEICOTOM
80 cm?

OrtBeT: JIK.

HaxomuuBbIil IIKONBPHUK pENIMI B3BECUTh PBHIOY HA CaMOJAEIBHBIX Becax W3
NE€rkoi ymouku (CM. pUCYHOK). B kKauecTBe rupH OH HCIIOJIB30Bal 0aTOH xyeba
maccoit 0,5 kr. KakoBa macca peIObI?

OrTBerT: I.

HACTORLINI TEKET ARIACTES OBKKTOM ABTOPCKOrO 1paBa. CROSONOE i GEIBOIME3LIOC HCIIOHIORHE TIOGHIX NTEPHAIOR, BXOIALIAX B COCTAB AQHHOTO TEKCTa,
OrPAHHYEHO HCTIOMB3OBANMEM B THHMHBIX LEIX K HCKIIOUUTENLHO B P nemsix. b BhIILIEYKA3AHHBL it sBnseTes
HapylIeHHeM aBTOPCKHX IPAB M BICYET HACTYTUICHHE I i H YTOJIOBHOM B crBoM P
B ciyuae Horo tecta TAOY JITI0 MLIKO He necér oTpeTeTnentoct 3a ylpaly AKTYAIHOCTH TeKCTa.

© MoOCKOBCKHIT IEHTp KauecTBa 00pa30BaHNU.




Bpycox Tommunoil 10 cM u Maccoif 1 Kr miaBaeT B BOJE, MOTPY3UBILUCH POBHO
HATOoJIOBHHY (CM. PUCYHOK). M3 mpuBen€HHOro HUXKE CIHCKa BBIOEpUTE ABa
TIPAaBHIIBHBIX YTBEPIKICHUS.

1
L

1) ILIOTHOCTE MaTepHaia, 3 KOTOPOrO H3TOTOBIEH OPYCcoK, paBHa 1000 kr/n.

2) Cuna Apxumena, AelicTByrommas Ha Opycok, pasHa 20 H.

3) Ecnmu Bomy 3aMEHUTh Ha KEPOCHH, TO TJyOMHA TMOTPYKEHHS Opycka
YBEITHMYHUTCS.

4) Ecnu Ha OpyCOK MOJIOKUTH TPY3 Maccoi 1,5 KT, To OPYCOK YTOHET.

5) Ecmu Ha Opycok cBepXy IOJIOXKHTH €IIé JBa TaKUX )K€ Opycka, TO TIyOuHa
MOTPYXKeHUsT OpyCKOB yBemm4IuTCs Ha 20 cM.

CkopocTh MMoJIETa UCKYCCTBEHHOTO CIYTHUKA 3eMJIM B pe3yJbTaTe W3MEHEHUs
ero opOuThHl yBemuumiach. Kak HM3MEHIINCH NPH 3TOM CHJIA TPUTSHKCHHS
CIIyTHHKA K 3eMJIe ¥ BEICOTA €TI0 OpOUTHI?

JI71st KaXK101 BEJIMYUHBI OTIPEIEITUTE COOTBETCTBYIONINI XapaKTep U3MEHEHHUS.

XAPAKTEP
N3MEHEHUA
1) yBemuuunace
2) yMEHBIIWIAch
3) He U3MEHWIAcCh

OUBNYECKAS BEJIUYNHA
A) cHa IPUTSHKEHUS CITyTHUKA K 3emite
B) BeICOTa OPOUTEHI CITyTHHKA

3anumuTe B TaOJIMIy BHIOpaHHBIE HUQPHI MMOJ] COOTBETCTBYIOLIMMHU OyKBaMH.
udps! B 0TBETE MOTYT HOBTOPSATHCS.

A | B

Oteert: ’_ ’_

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOJAIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEIAX HCK. B MMep uensix. Hapy BB i i spasercs
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii 1 yronosroii B COOTBETCTRII ¢ 3aKotOAaTeNbCTBOM Poccuiickoii Dexepaitit.
B ciyac caMOCTORTELHORO HCIO/L30BaMIs MaTepHa0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

HeGonbuioe Tenmo [BMKETCSI 1O OKPYXKHOCTH paauyca R ¢ TOCTOSHHOM
CKOPOCTBIO, TIPU ATOM €r0 EHTPOCTPEMHTENBHOE YCKOPEHHE PABHO d.
VcranoBure COOTBETCTBHE MEXKITY buzgecKknMn BEIMYMHAMH,
XapaKTePU3YIOLIMMH JBIDKCHHE Tela IO OKPYXHOCTH, H (OpMyIaMu, IO
KOTOPBIM HX MOXKHO PacCUUTATh.

K xam0¥ MO3UIMK MEepBOro CTONOA MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIIUIO
U3 BTOPOTO CTOJIONA.

OU3NYECKHUE BEJINYNHDBI DOOPMYJIbI
A) nuHelHasi CKOPOCTh JABMKEHHS Tea | R
B) wactoTa oOparenus tena ) 2n a
2) R
a
1 |a
3y — |4
) 2t VR
4) ar
3anmuiuTe B TAOMUILY BBIOpaHHBIC IA(PHI TOJT COOTBETCTBYIOIIUMH OyKBaMH.
A b
Ortser:
B mepBoM cocyne comepXUTCS Tenuil, a BO BTOpoM — aproH. CpemHss

KAHETHYECKash DHEPrusl TEIUIOBOIO JIBIDKCHHS MOJCKYJ Tra30B B COCYAax
omuHakoBa. OO0BEéM mepBoro cocyma B 4 pasa Oosblie 00bEMa BTOPOTO.
Onpenennure OTHOIICHHE aOCONIOTHOH TeMmImepaTypbl Tellds K aOCOIOTHOM
TeMIIepaType aproHa.

OTBeT:

B xozme HEKOTOPOTO MpoIiecca OJHOATOMHOMY HACAIFHOMY ra3y B KOJIHMYECTBE
0,4 Momb cooOmmMIM KONWYeCTBO TeIloThl, paBHoe 1500 [k, mpu sTom
BHYTpEHHSIS dHeprus ra3a yeenmmumwiack Ha 900 k. Kakyto paboty coBepmt
raz?

OTtBeT: JIx.

B cocyne Haxomutcs Bojga wmaccoit 500r mpu  Temmeparype 100 °C
1 HOpManbHOM aTtMocepHOoM naBneHWH. Kakoe KOJIMYECTBO — TEIUIOTHI
HEOOXO0IMMO, YTOOBI 3Ta BOJA HOJHOCTHIO BEIKHIIETA?

Ortger: /K.

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX . BXOJIAIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEJIAX U HCK. B MMeEp uensix. Hapy BB i i spasercs
HapylleHieM aBTOPCKIX MPaB i BICUET HACTYILICHIE T i, ii 1 yronoroii B COOTBETCTRHI ¢ 3aKotoAaTeNbCTBOM Poccuiickoii Dexepautit.
B clyac caMOCTORTELHORO HCIOL30BaMIS MATepHAI0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




Ha pucynke moka3aH Trpauk IUKIAYECKOTO MpOIEecca, MPOBEAEHHOTO
C OJTHOATOMHBIM UJICANIbHBIM ra30M, B koopaunatax V—T, rae V' — o0béM rasza, T —
abcomroTHas TemmepaTypa rasza. KomudecTBo BemecTBa rasa mocTOsIHHO.

vk B C

0 T
"3 HpI/IBeL[éHHOFO HHMIKC CIIMCKa BLI6epI/ITe ABa TpPaBWIbHBIX YTBEPKACHUS,
XapakTCPpU3YIOIUX IMPOLCCChl HA rpaq)mce.

1) T'a3 3a muki coBepmaet paboTy, paBHYIO HYJIIO.

2) B mporecce CD BHYTpEHHSIS QJHEPTH ra3a yMEHBIIACTCS.

3) B npouecce BC ra3 oTAaéT KOJIMYECTBO TEIUIOTHIL.

4) B nporecce DA nmaBiieHue raza H30TEPMUUSCKN YBEITNIUBACTCSI.

5) aBnenue ra3a B mpolecce AB TMOCTOSHHO, MPH 3TOM Ta3 COBEpIIAaeT
TTOJIOKUTENBHYIO paboTy.

TemmnepaTypy XOJOIWJIbHUKA TEIUIOBOM MarmuHbl KapHO MOBBICHIIN, OCTaBUB
TeMIlepaTypy HarpeBartessi npexHei. KoarmuecTBo TEmnoThl, MOJyYeHHOE Ta30M
OT HarpeBaTens 3a IUKJI, He uU3MeHWnIock. Kak mamenwnucs mpu stom KIIJ]
TEIUIOBOM MaIlIMHBI ¥ paboTa ra3a 3a IHKI?

JIns KaX10¥ BETMUUHEI OTIPE/ICIATE XapakTep e€ M3MEeHeHHSI.

OU3BNYECKAS BEJIUYNHA
A) KII]] TermoBoi MamimHbl
B) pabota rasa 3a muki

XAPAKTEP UBMEHEHUSA
1) yBenmuuuiCs/yBeIHMIHIach
2) yMEHBIINICS/YMEHBIINIACH
3) He U3MEHMIICS/HE U3MEHUIIACh

3anumuTe B TaOJIMIy BHIOpaHHBIE IUQPHI MO COOTBETCTBYIOLIMMHU OyKBaMH.
udps! B 0TBETE MOTYT HOBTOPSATHCS.

A | B

T

OTtBerT:

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOJAIIIX B COCTAB JAHHOIO TeKCTa,
OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEIAX HCK. B MMep uensix. Hapy BB i i spasercs
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii 1 yronosroii B COOTBETCTRII ¢ 3aKotOAaTeNbCTBOM Poccuiickoii Dexepaitit.
B ciyac caMOCTORTELHORO HCIO/L30BaMIs MaTepHa0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

OTpunarenbHbli TOYCUHBIH 3aps]] —¢ HAXOJWUTCS B IMOJE JBYX HEMOIBIKHBIX
TOYCYHBIX 3apSIOB: MOJOXKUTEIBHOTO +(Q U OTPHUIATENHFHOTO —0 (CM. PHUCYHOK).
Kyna HampaBiieHO OTHOCHTENIbHO PHUCYHKa (8HpABO, 671€80, 66€pX, GHU3,
K Habnwdamento, om HaoOa00amesns) YCKOPSHHUE 3apsia —g B OTOT MOMECHT
BpEMEHH, €CJIM Ha HETO ACUCTBYIOT TOJBKO 3apsaabl +Q u —Q? Omeem 3anuwume
C1080M (crosamu).

-gi
0 i -0
.—;—0
OrTBerT:

Bo CKOJBKO pa3 yMEHBIIUTCS MOJYJb CHJI B3aUMOJACHUCTBHS JBYX HEOOIBIIUX
METAJJIMYECKUX  IIAPUKOB  OJMHAKOBOTO  JMAaMETpa, HUMEIOMINX  3apsiabl
qg1=+t48Kn u ¢,=-2uKn, ecnu mapukd TPUBECTH B COMPUKOCHOBEHHE
Y Pa3IBHHYThH Ha MpEeXHEE PacCTOsTHUE?

OtBert: B paz(a).

B macnopre snekrpudeckoro vaitHuka ykazaHo: «1650 Bt, 220 B». Haiigute
CUJIy TOKa B HarpeBaTeJIbHOM 3JIeMEHTE YaHUKa MPHU €ro BKIIOUYEHUHU B CETh
C TaKUM HaIPSHKCHUEM.

OTBeT: A.

JIBa He3apsHKEHHBIX CTATBHBIX KyOuKa 1 ¥ 2 CONM3HMIN BIUTOTHYIO M TIOMECTHIIN
B OJIEKTPUYECKOE M0Jie, HAMPSHKEHHOCTh KOTOPOTO HampaBjieHa TOPU30HTAIBHO
BJIEBO, KaK IMOKa3aHO B JIEBOM 4acTH pUCYHKA. To ke caMoe Mpojeianu ¢ IByMs
HE3apsHKCHHBIMU CTCKJISHHBIMH KyOukamMu 3 u 4. 3areM KyOuWKH OBICTPO
pPa3NBHHYNIH, W YK€ TIIOTOM YyOpamnm »>JeKTphdeckoe Imojie (TpaBas dacTb
pucyHka). BrpiOepute aBa BEpHBIX YTBEPXKICHUS, OIUCHIBAOIIUX JTAHHBINA
Ipoliecc.
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1) Tlocne pa3aeneHus KyOuK 4 MpHOOPETAET OTPHUIIATEIBHBIHN 3aps.

2) Tlpu nomenieHnr KyOHKOB 3 ¥ 4 B DJICKTPUYECKOE TI0JIC BO3HUKACT SIBIICHHE
HOJISIPU3ALIMH.

3) B onekrpuueckom Ttone KyOmkn | W 2 TpHOOpETAIOT CyMMAapHBIH
OTPHLIATEIIBHEIN 3apsi.

4) B omekTpuueckoM Tmoie Kyomkum 3 w4 TpHOOpeTaloT CyMMapHBIH
OTPHLIATEIIHHBIN 3apsi.

5) Tlocne paznenenus kKyOuk 1 mproOpeTaeT MoNOKUTETLHBIN 3apsi.

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX

. BXOJIAIIIX B COCTAB JAHHOIO TeKCTa,

OIPAHHYEHO HCTIOJIB30BAHHEM B JIMUHBIX LIEJIAX U HCK. B MMeEp uensix. Hapy BB i i spasercs

HapylleHieM aBTOPCKIX MPaB i BICUET HACTYILICHIE T i, ii 1 yronoroii B COOTBETCTRHI ¢ 3aKotoAaTeNbCTBOM Poccuiickoii Dexepautit.
B clyac caMOCTORTELHORO HCIOL30BaMIS MATepHAI0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




B BO3ayIIHBIN 3230p MEXTY IIACTHHAMHE TUIOCKOTO 3apsHKEHHOTO KOHIEHCATOPA,
OTKJIIOUEHHOTO  OT  HWCTOYHHMKA  HANpsDKEHHs,  MEJIEHHO  BIBHUIAIOT
JUDJIEKTPUUECKYIO IUIacTUHKY. Kak H3MeHSIoTCs ¢ TeYeHHeM BpeMeHHU
9JIEKTPOEMKOCTh KOHIIEHCATOpa M Pa3sHOCTh TMOTEHIMAJIOB MEXAY €ro
IUTACTUHAMH?

JIost Kk 101 BEJTMYUHBI OTIPEICITATE XapakTep N3MEHEHHS.

OUBNYECKASA BEJIMUNHA XAPAKTEP UBMEHEHUS
A) 3IeKTpOEMKOCTh KOHJIEHCATOPA 1) yBeauuuBaeTcs
B) pasHOCTh MOTEHUMATIOB MEXIY IUIACTHHAMH 2) YMEHbBILIAETCH
KOHJIEHCATOPa 3) He u3MeHseTcs

3anumuTe B TaOJIMIy BHIOpaHHBIE HUQPHI MO COOTBETCTBYIOLIMMHU OyKBaMHU.
udps! B 0TBETE MOTYT HOBTOPSATHCS.

A | B

Oteert: ’_ ’_

K akkymymsaropy ¢ DJC, paBHOH &£, W BHYTPEHHHUM COMpPOTHUBIICHUEM 7
MOJKITIOYEHBI JIBE MOCIIEJI0BATEIbHO COENNHEHHBIE TAMIIOYKH CONPOTUBICHHEM
R; 1 R, COOTBETCTBCHHO.

YcranoBure COOTBETCTBHE MEXTY (uznIecKuMu BEIMIWHAMH,
XapaKTEPU3YIOIIMMHU MPOIECCHl B JIICKTPUYECKOW Iemu, ¥ (opMyliaMH, IO
KOTOPBIM UX MOXKHO PAacCIUTATB.

K xak1o¥f mMo3uIuM MepBOro CTONIONA MOIOEPUTE COOTBETCTBYIOIIYIO TO3HITHIO
13 BTOPOTO CTOJIOMA.

OU3NYECKHUE BEJIMYMHbI ®OPMYJIbI
A) cuma  Toka, mpoTEKaromas B JIaMIIOYKeE &
CONPOTHUBIIEHHEM R, D R +r
b) nanpspkeHue Ha JaMIOYKE COIPOTUBIEHUEM R, 1 R
1
2) R+R,+r
ER,
3 TR,
R +R,+r
pH —
) R+R,+r

3anumuTe B TAOIMIYy BHIOpaHHBIE IU(PHI 10T COOTBETCTBYIOIIUMHU OyKBaMH.

Ortger: ’_ ’_

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX

. BXOIIILIIX B COCTAB JAHKOTO TeKCTa,
OPAHIHEHO HCTIOIB3OBANHEN B JHHBIX LIEAX i Hek B HeKOMMep uensix. Hapy B 1 sseTe
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii 1 yronosroii B COOTBETCTRII ¢ 3aKotOAaTeNbCTBOM Poccuiickoii Dexepaitit.
B ciyac caMOCTORTELHORO HCIO/L30BaMIs MaTepHa0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.

Omnpenenure okazaHusl BOJIBTMETpa (CM. PUCYHOK), €CITH ITOTPEIIHOCTD MIPSMOT0
U3MEpPEeHUs] HaNpsHKEeHHs PaBHA LIEHE JeJIeHHs. BOJIbTMETpA.

v 5,0
\\\\
\\\\\\\\\\
I 111 \ W \\ 3 0
1,08

Otaer: ( + ) B.

Jns mpoBeneHust 1abOpaToOpHOil pabOTHI 1O OOHAPY)KEHHIO 3aBUCUMOCTH
CONPOTHBIECHUS MPOBOJHWKA OT €ro IUIOMAJW MOIEPEYHOr0 CEYEHHS
JIECSTUKIIACCHUKY BBIIAJIM ISITh Pa3HBIX MPOBOJHUKOB (cM. Tabnwmiy). Kakue
JABAa TPOBOJHUKA W3 TPEAJOKEHHBIX HIDKE €My HEOOXOIMMO B3STh, UTOOBI
MPOBECTH JJAHHOE HCCIIe0BaHuE?

Ne Jnuna Aunamerp MarepuaJi, 3 KOTOPOro
NMPOBOJHMKA | MPOBOJIHUKA NMPOBOJIHMKA c/leJIaH MPOBOJHUK
1 20 m 0,5 MM ATFOMUHUN
2 15™m 0,5 Mmm Mellb
3 20 m 0,8 MM ATFOMUHHNA
4 20 m 0,8 MM Meb
5 15™m 0,5 MM HUXPOM

3amnuIInTe B OTBETE HOMEpa BLIGpaHHI)IX MPpOBOTHUKOB.

OTBeT:

Bpycox maccoit 1,0 kr 1BHXKETCS 110 TOPU30HTAIBLHOM TUNIOCKOCTH MPSMOIMHEHHO
C TIOCTOSIHHBIM YCKOpPEHHEM 2 M/c’ TOf JeHCTBHEM CHIIBI F paBHoit 5 H,

HampaBlieHHOW BBepx mox yraoM o=30° kK TOpHU30HTY (CM. PHCYHOK).
Omnpenenure KOAPPUIMEHT TPeHUS Opycka O IIOCKOCTh. OTBET OKPYIJIMTE 10
JIECATHIX.

F

o

OTBeT:

Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX

. BXOIIILIIX B COCTAB JAHKOTO TeKCTa,
OIPAHIHEHO HCTIOMB3OBANHEN B JHHbIX LIEAX i Hek B HeKOMMep uemsx. Hapy B 1 sseTe
HapylleHieM aBTOPCKIX MPaB i BICUET HACTYILICHIE T i 1t yronosioit B COOTBETCTRHI ¢ 3aKotoAaTeNbCTBOM Poccuiickoii Dexepautit.
B ca1ysac CaMoCTORTEABHORO HeToMs30Rais MaTepianos Tecta TAOY JATIO MLIKO ne HecET 0TBeTCTRCHIOCTH 32 YIPATY aKTYaIIbHOCTH TEKCTa.

© MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




B kamopumerp ¢ BOJOH OpOCHIM KyCOYKH TAlOUIEro Jbga. B HEKOTOpBIi Omeemvt na 3adanus 1-22
MOMEHT KYCOYKHM JbJa MepecTand TasTh. IlepBOHauajgbHas Macca BOIbI

B kKasiopumeTpe — 330T. Omnpenenure NepBOHAYAIBHYIO TEMIIEPATypy BOJIBI Ne . Makec.
. I[IpaBuabHBI 0TBET

B KaJIOpUMETpE, SCIM Macca BOJAbI B HEM yBemuumiach Ha 63 1. TemnoBeiMu 3aiaHus 0asa
MOTEPSIMA MOKHO ITpeHeOpeyb. 1 -2,5 1
OrtserT: °C. 2 4 1
3 40 1
4 375 1
3adanue 23 gvinonaHalime HaA ONAHKE MECMUPOGAHUS, 3ANUCAB €20 HOMED U 5 34 2
PaA36EpHYmMbLIL OMmeem, GKIIOUAIOWUIL: 3AKOHbL U (Hopmyavl, npumenenue 6 12 2
KOmMOpbIX HeoOX00UMO 015 peuienus 3a0a4u; npeoodpa3o6anus u bluUCIeHUA, 7 43 2
npugodauUe K OMeemy; Yucio60il omeem. 8 1 1
9 600 1
10 1150 1
B snexTpuueckoit Lemu, cxema KOTOpOH u300paxkeHa Ha 11 25 2
pucyHke, koHaeHcarop C W3HAYaIbHO HE 3apsDKEH, 12 22 2
a OTHOIIIEHUE ﬁz 3. Koy K nepeBonst B monoxxkenue 1. }i gneBo }

1

3aTem, cmycTs OONBIION TPOMEXKYTOK BPEMEHH, KIFOY 15 7,5 1
MEPEeBOMAT B TOJOXKEHHE 2 W CHOBA JKAYT B TEUYCHHUE 16 25 2
OOJBIIIOr0 MPOMEXYTKA BPEMEHH. B Kakoe UHCIO pa3 7 17 12 2
YBEIMYUTCS SHEPrUs KOHJAEHCATOpa B PE3yNIbTaTe MepeBoa 18 43 2
KJII04a B MMoJIoxKeHue 27 19 4,6+0,2;4,6;0,2 1
20 13 1
21 0,3 1
22 15 1

Hacrosuumii Texct ApseTcs 0beKToM aBTopeKkoro npasa. CroGoaH0e i TOGHIX . BXOIAILUX B COCTAB J1AHHOTO TEKCTa, Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX . BXOJIAIIIX B COCTAB JAHHOIO TeKCTa,
OrPAHHYCHO HCTIONL30BAHMEM B IMUHBIX UESX 1 JIONYCKACTCA HCKTOYHTENLHO B P nenax. F y it annseTes OTPAHHYEHO HCTIONB3OBAHHEM B JIHUHBIX LIE/HIX 1 HCK: B P uensx. Hap Bbl i i ABseTCs
HApYIIeHIeM ABTOPCKIX NAB H BIEUET HACTYIUIEHHE T i i 1 yroosHoit ® ¢ crBom Poccuiickoii . HapylleHieM aBTOPCKIX MPaB i BICUET HACTYILICHIE T i, ii ii 5 ¢ saxoronatenscTsom Poccuiickoit Dexepaiti.
B ciiyae camoc Horo tecta FAOY JITO MIIKO He HecéT OTBETCTBEHOCTH 32 YIPATY AKTYa/IbHOCTH TeKCTa. B clyac caMOCTORTELHORO HCIOL30BaMIS MATepHAI0B Tecra TAOY JITIO MIIKO ne 1ecET OTBETCTBEHNOCTIL 32 YIPATY AKTYAIBHOCTH TEKCTA.

© MoCKOBCKHIT IEHTpP KauecTBa 00pa30BaHUS. © MoCKOBCKHIT IEHTp KauecTBa 00pa30BaHMUsL.




Kpumepuu oyenusanun ona 3a0anus 23

Bo3Mo:kHOe pelieHne

1. OOGo3HauMM HampsDKCHHE HAa KOHASHCATope IIocie TepeBoAa KIroda
B nojioxkeHue 1 gepes U,; mocie nepeBoja Kitoda B monokeHue 2 — uepes U.
Tlockonbky oHeprusi E KOHAEHCATOpa, 3apsyKEHHOTO /0 HampspkeHus U,
E=CU*/ 2, TO OTHOIIEHHE YHEPTUU KOHIEHCATOpa MPH IMOJIOXKEHUHU Kitoya 2

E, CU CU; /2 U2
K 9HEpTru¥ KOH/IEHCAaTOopa MPH TOJIOKEHUH! | Kirfoya n = —

E1 CU1 /2 Ut
2. Ilycte cuma TOKa, TEKyWEro 4vepe3 pe3uctopel, pasHa I. Ilpu sTom
nanpsokerns  U; m U, Ha KOHAEHCAaTOpPE paBHBl HANPSHKEHHSAM — Ha
COOTBETCTBYIOIINX YYACTKAX LEMH, MMEIOMIUX COMPOTHBICHNS Ry 1 R, + R, . Ha
OcHOBaHMM 3akoHa Owma g1g ydacTka uenu momydaem: U, =/R u
U,=1(R +R)).
2

2
U _(R+BY (| R ~(1+3) =16

3. CnenmoBatenbHO, n=—=

nim

B pemennn HMMeEOTCA NHIIHKE 3alUCH, HE BXOAIINE B pEIICHHE,
KOTOPBIE HE OT/IENIEHBI OT PEICHUS U HE 3a4E€PKHYTHI.

nim

B HeoOXogMMBIX  MaTeMaTHYECKMX  MNPeoOpa3oBaHMSIX  HIIH
BBIYMCJICHUSAX  JIOMYIICHB OmuOku, U (W) mpeodpazoBaHus/
BBIYHMCIICHNS HE JOBEJIEHBI 10 KOHIIA.

nim

OtcyrctByeT nyHKT 1V, min B HEM jomynieHa ontuokKa.

2
U; R R
OtBet: n=16
Kputepun onieHuBaHHUs BHINOJTHEHUS 32 JaHUSA Bbaniasl
[IpuBeeHO MOTHOE PEIICHNE, BKIFOYAIOIIEE CIICTYIOIIIE YICMEHTHI: 3

I) 3ammcaHbl TOJNIOKEHHS TeOpHMM W (U3UYSCKUE  3aKOHBI,
3aKOHOMEPHOCTH, OPUMEHEHHE KOTOPBIX HEOOXOJMMO JUIsi PEILICHUs
3aJa4l BBIOPaHHBIM CIIOCOOOM (B JITaHHOM CIIydae: swipadiceHue Oiisl
9HepeUU 3apPAdNCEHHO20 KOHOeHcamopa, 3akon Oma 0Jis yuacmia yent,
C6A3b  HANPAJICEHUs HA  KOHOeHcamope ¢  HANpsJCeHueM Ha
Pe3UCmopax yenu, 3aKkOHOMEPHOCHU NOCIe008AMENbHO20 COCOUHEHUS.
NPOBOOHUKOS),

II) ommcanpl Bce BHOBb BBOJAWMBIC B PCHICHUM OYKBEHHBIC
0003HaUYCHNST (PU3UYECKUX BEIMYUH (30 UCKIIOUeHueM 0003Hauenutl
KOHCcmanm, yKkasawnvix 6 eapuanme KHUM, u obosnauenuil,
UCNOTIb3YEeMbIX 8 YCILOBUU 3A0aUU);

IIT) mpoBeneHBl HEOOXOMUMBIE MaTeMaTHYECKHE MPeoOpa3oBaHUS
¥ pacu€Thl, TPUBOJSINME K NPABWILHOMY YHCIOBOMY OTBETY
(momyckaercst  pelieHHE ~«I0  YacTSIM» C  [POMEKYTOUYHBIMH
BBIYHCIICHUSIMHN ),

IV) npencrasieH npaBUIbHBINA OTBET C yKa3aHUEM CITUHHI] N3MEPCHHS
HMCKOMO¥ BEIMYHHBIL.

IIpencraBieHsl 3amucH, COOTBETCTBYIOIIME OJHOMY M3 CIETYIOLINX 1
CIIy4aesB.

[IpencTaBieHbl TOJNBKO TMOJNIOKEHUS W (OPMYJBI, BBIpa)KaroIue
(¢u3ndeckne 3aKOHBI, TIPHIMEHEHHE KOTOPBIX HEOOXOOMMO IS
pemieHus  3amadd, ©Oe3 Kakux-Tubo TpeoOpasoBaHM € HUX
HCIONb30BaHUEM, HAPaBJICHHBIX HA PEIIeHHEe 3a7aull, U OTBETa.

i

B pemennu orcyrerByer OJIHA 13 ucXoaHBIX (hopMyd1, HEOOX0IuMas
JUId pelieHus 3ajaud (WM yTBEp)KJCHHUE, Jexallee B OCHOBE
pemieHns), HO MPUCYTCTBYIOT JIOTHYECKH BepHBIE MpeoOpa3oBaHUs
¢ UMeromuMHucs GpopmynamMu, HarpaBIeHHbBIE HA pELIEHHE 3a/1auH.
i

B OJIHOM wu3 wmcxomubiX (OpMyN, HEOOGXOMMMBIX IS pElICHHS
3a7aud (MIM B YTBEPXKACHHM, JIeXKAIleM B OCHOBE peEIICHHs),
JOMyIIeHa  OIMWOKa, HO TPUCYTCTBYIOT JIOTHYECKH BEpHBIE
npeoOpa3oBaHusl ¢ WMEIOIIUMHUCS (hopMysIaMy, HalpaBieHHbIE Ha
peleHne 3a/1a49u.

Bce ciygan pemieHnsi, KOTOpbIe HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KPUTEPHSM BBICTABIICHHS OIICHOK B 1, 2, 3 Oaina.

Maxcumanvnoii 6an 3

[IpaBunbHO 3amucaHbl BCe HEOOXOIMMbIE TOJOXKEHUS TEOPHH, 2
(u3nveckue 3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEICHBI HEOOXOIUMEIC
npeoOpa3oBanus. Ho MeIOTCs ClieIyronue HeIOCTaTKH.

3anucy, cooTBeTCTBYyOUIME MyHKTY II, mpeacraBieHbl HE B MOJHOM
00BEME MITH OTCYTCTBYIOT.

Hacrosuuii Tekcr spseTcs 0GheKTOM aBTOpCKOro npara. CBoGOH0e 1 c MOGBIX . BXOIIILIIX B COCTAB JAHKOTO TeKCTa,
OPAHIHEHO HCTIOIB3OBANHEN B JHHBIX LIEAX i ek B p uensx. Hap: B 1 sseTe
HapylleHieM aBTOPCKIX NPaB i BICUET HACTYILICHIE T i ii ii 5 ¢ saxoronatemscTaom Poccuiickoit Dexepaitit.
B Cltys1ac caMOCTOATCIBHOrO HCIOIL30BANI MATCPHAIOB TCCTa TAOY IO MILKO i necér arsercmmeroct sa YIpaTy aKTYaIIBHOCTH TekeTa.
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Hacrosuui Tekcr spseTcs 0GheKTOM aBTOpCKOro npaga. CBoGOH0e 1 c MOGBIX . BXOIIILIIX B COCTAB JAHKOTO TeKCTa,
OIPAHIHEHO HCTIOMB3OBANHEN B JHHbIX LIEAX i ek B p uensx. Hap B 1 sseTe
HapylleHieM aBTOPCKIX MPaB i BICUET HACTYILICHIE T i ii ii 5 ¢ saxoronatenscTsom Poccuiickoit Dexepaiti.
B Cltys1ac caMOCTOATCIBHOrO HCIOIL30BANIA MATCPHAIOB TCCTa TAOY IO MIIKO i necér arseremmeroct sa YIpaTy aKTyaIIBHOCTH TekeTa.
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