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MEHTDbI, olpeaendrmne

2pXKaHne KMM Ol'3

Conepxxanne KM OI'D onpenensieTcst Ha 0CHOBE (heiepaibHOIO
rOCyJIapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO OOIIETO
obpazoBanus (nainee — PI'OC):

1) mpukaz3 MuHuctepcTBa mnpocBemeHuss Poccuiickori denepanmuu  OT
31.05.2021 Ne 287 «O06 ytBepxkaeHuu GeaepaibHOrO0 roCydapCTBEHHOIO

00pa30BaTEeIbHOIO CTaHAApTa OCHOBHOI'O OOILET0 0Opa30BaHUY,
2) mpuka3 MuHHCTEepCcTBa 00pa3oBanus U Hayku Poccuiickoii Demepanuu
ot 17.12.2010 Ne 1897 (c mamenenusimu 2014—2022 rr.).

JleTanu3upoBaHHbBIE TPeOOBAaHUS K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOM IIPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa3oBaHMs,
npoBepsieMble Ha 0CHOBE PI'OC 2021 1., ABASAIOTCS NMPEEMCTBEHHBIMH 110
oTHOIIeHUIO K TpeboBanusM ®I'OC 2010 .



ﬂmeHeva B KM OI'2 2024

3MeHeHU CTPYKTYPBI U COAEPKAHUA
KM oTcyTCTBYIOT



aKTEPUCTUKA CTPYKTYpPbI W

epXaHna KUM Ol

Kaxablh BapuMaHT 3K3aMeHauMoHHOM paboTbl BKAOYaeT B cebsa 25 3aaaHun,
pa3nnyatowmxca Gopmor 1 ypoBHEM CIOXKHOCTU. B pabote ncnonb3yoTtca 3agaHuna
C KPAaTKUM OTBETOM M PA3BEPHYTbIM OTBETOM.

B 3apaHusax 3 n 15 Heobxoammo BblOpaTb OAHO BEpPHOE YTBEPXKAEHME W3
YeTbIPEX NPeasioXKeHHbIX 1 3anNMcaTb OTBET B BUAE OAHOMN LUUPPbI.

K 3agaHnam 5-10 Heobxoaumo npuBeECTM OTBET B BMAE LENOr0 4ucna Wau
KOHEYHOW AeCATUYHOMN Apobu.

3aganma l, 2, 11,12 1 18 — 3aaaHMA Ha COOTBETCTBME, B KOTOPbIX HEOOXOAMMO
YCTaHOBUTb COOTBETCTBME MEXAY ABYMSA rpynnamm OH6BHEKTOB MM NPOLLECCOB Ha
OCHOBAHWMN BbIABNEHHbIX NPUYNHHO-C/IEACTBEHHbIX CBA3EW.

B 3agaHuax 13, 14, 16 n 19 Ha MHOXeCTBEHHbIN BbiOOp HY)KHO BbiOpaTbh ABa
BEPHbIX YTBEPXKAEHUA U3 NATU NPesIOKEHHDbIX.

B 3a4aHMK 4 Heob6xoAMMO AOMNONHUTL TEKCT C/IoBaMM (C/IOBOCOYETAHUAMMN) U3
npeasioXKeHHOro CrnuckKa.

B 33afaHuAX c pa3BépHyTbiMm oTtBeTom (17, 20-25) Heobxoammo npeactaBuUTb
peweHne 3a4a4uM UaAM Aatb OTBET B BMAe OOBACHEHMA C OMOPOM HA M3YYEeHHble
ABNIEHNA UM 3aKOHbI.




PacnpeaeneHne 3agaHni No OCHOBHbIM

coAeprkareibHbiM pa3aenam Kypca GU3UK

Paspen Kypca ¢p13MKKN, BKAIOUYEHHDbIW B paboty
Bca paboTta

MexaHun4eckue ABneHuA 9-14
Tennosble AB/eHUA 4-10
DNEeKTPOMArHUTHbIE ABNEHUA 7-14
KBaHTOBbIe ABNEHUA 1-4
NToro 25

Kax1pli1 BapUaHT COAEPKUT MATh TPYIIN 3aJaHUN, HAIIPABICHHBIX HA
MIPOBEPKY PA3IMYHBIX OJIOKOB YMEHUH, (POPMUPYEMBIX IIPH U3YYEHHUH Kypca
11)7K370978



TEMA C HEHNBAHWNA BbINOJIHEHUA OTAE/1IbHbIX

3aAaHNIN 1 SK3aMeHaLNOHHOW paboTbl B LeoM

[IpaBriibHOE BBIMOTHEHUE KaxXaoro w3 3amanui 2, 3, 5—10, 15 onenuBaercs 1 OGamom.
3aaHUe CUYMTACTCS BBIMOJHEHHBIM BEPHO, €CJIM OTBET 3alKcaH B ToWl ¢opme, KoTopas
yKa3aHa B MHCTPYKIIMHU IO BBIMOJHCHHUIO 3aJlaHMs, W IOJHOCTBIO COBHAJAeT C ATaJIOHOM
OTBETA.

[IpaBunabHOE BBHITIOJHEHHE Kaxaoro u3 3aganuit 1, 4, 11, 12, 18 oneHuBaercs 2 GamiaMu.
3agaHUe CUYMTACTCS BBIMOJHEHHBIM BEPHO, €CJIM OTBET 3alKcaH B ToWl (opme, KoTopas
yKa3zaHa B WHCTPYKIIMU TIO BBIMOJHEHHUIO 3aJIaHUs, W TOJHOCTHIO COBIAJACT C 3TAJIOHOM
OTBETAa. KaXIbli CUMBOJ B OTBETE CTOMT Ha CBOEM MECTE, JIMIIIHUE CHMBOJIBI B OTBETE
OTCYTCTBYIOT. BricTaBisiercst 1 6ai, eciiv Ha 110001 OHOM MO3UIIUKM OTBETA 3alMCAH HE TOT
CHUMBOJI, KOTOPBIY MpE/ICTaBICH B 3TalloHe OTBeTa. Bo Bcex Apyrux ciaydasx BbicTaBisercs O
OaJIoB.

[IpaBunbHOE BBINONHEHHUE Kaxaoro u3 3amanmii 13, 14, 16, 19 ouenuBaeTcs 2 Gammamu.
3ajjaHue CUMTAETCA BBINIOJIHEHHBIM BEPHO, €CIM OTBET 3alucaH B Tol (opme, KoTopas
yKa3aHa B MHCTPYKIIMH 10 BBITIOJIHEHUIO 3aJIaHMs, KaXKIbIii CHMBOJI IPUCYTCTBYET B OTBETE, B
OTBETE OTCYTCTBYIOT JIMIITHUE CHUMBOJIBI. [1OpsiIOK 3amucy CUMBOJIOB B OTBETE 3HAYCHUS HE
uMeeT. BoictaBisiercss 1 6ami, ecinu TOJBKO OAWH W3 CHMBOJIOB, YKa3aHHBIX B OTBETE, HE
COOTBETCTBYET ATAJIOHYy WJH TOJHKO OJWH CHUMBOJI OTCYTCTBYET; BO BCEX JPYTHX CIydasx
BoicTaBisiercas O OamioB. EciM KOJMYECTBO CHMBOJIOB B OTBETE OO0JbllIEe TpeOyemoro,
BbicTaBsieTcs: 0 6aioB BHE 3aBUCUMOCTH OT TOTO, OBLIN JIM yKa3aHbI BCE HEOOXOAUMBIE

CHUMBOJIBI.



oHueHNBaHWUA BbINO/IHEHNA OTAE/IbHbLIX

9K3aMeHaLMOHHOM paboTbl B Le/ oM

BrinonHeHnune 3agaHuil ¢ pa3BEPHYThIM oTBeTOM 17, 20—25 onieHuBaeTCs ABYyMs
KCIEPTaMU C YyYETOM TPAaBUILHOCTA M TMOJHOTHI OTBETa. MakcHUMalbHBIN
MEPBUYHBIA OaJijl 3a BBINOJHEHHUE 3aJaHui C pa3BEpHYyThIM oTBeToM 20, 21 u
22coctaBidet 2 0ajnia, 3a BeInojHeHue 3aganuit 17, 23—-25 cocrasister 3 Oania.

K kaxaomy 3ajaHUIO TPUBOAMUTCS MOAPOOHAS MHCTPYKIUS sl DKCIEPTOB, B
KOTOPOM YKa3bIBA€TCS, 3a UYTO BBICTABISICTCS KaXIbld Oalsi — OT HYyJIs [0
MakcUMajbHOro. B BapuaHTe mnepes KaXIblM THUIIOM 3aJaHWil Mpeaaraercs
HHCTPYKIIUS, B KOTOPO# IIpHUBeIEHBI 00I1Ke TpeOOBaHU K 0POPMIICHHUIO OTBETOB.



Wﬂ,Oﬂ)KMTEI‘IbHOCTb 9K3aMeHa

Ha BrInIO/IHEHHE SK3aMEHAIMOHHON pa0OThI
npeaocranisieTcs 3 yaca (180 MuHyT)



ONOJIHNTE/IbHbIE MaTepWa/ibl

n obopyaoBaHue

YyacTHHKaM dK3aMeHa pa3peniaeTcs MoJIb30BaThCS
HEIIPOIPAMMHPYEMBIM KaJIBKYIISITOPOM (JJIs1 KQKIOT0 YUCHUKA) C
BO3MOKHOCTBIO BEIYHCIICHUS TPUTOHOMETPHUICCKUX (DYHKITIHH (COS,
Sin, tg) 1 TUHEHKOIA.

J171s1 BBITIOJTHEHUS AKCIIEPUMEHTAIbHBIX 3aJJaHUM UCIIOIb3YHOTCS
HaOOpbl 00OPYAOBAHHUS



[lepeyeHb KOMNNEeKTOB

Kommaert M 1

3JTeMEeHTERI uﬁup#‘.]{rn AHHA

PeKOMeHIVeMble TAPAKTepHCTHRT Y

BECEI 3NEKTPOHHEIE

Impefen HiMepeHnd He MeHee 200 T

[ ]

H3MEPHTEIBHEIH MHITHEIP

mpegen HaMeperna 250 ma (C'= 2 um)

MOBAPEHHAA COMb, MATOTEA
A DepeMeIIHBAHHA

{MeH3VDKa)
* CTaKaH
*  muHaMoMerp Ne 1 mpegen HaMeperma 1 H (C= 0,02 H)
s  mEHAMOMETp Ne 2 mpegen HaMepernt 5 H (C=0.1 H)
L]

obopyaoBaHUA

Kommmaert Ne 2

ITHTHHP CTATEHOH, 0003HaTHTE Ne 1

e m=(195+)r

AMEeMEHTHRI oﬁop}':[uaanuﬁ

T
PeKOMEHIVEMBIE IﬂpﬂKTEl}H{'THKHL}

THTHHIP ATHMHHHEERIH,
0003HATHTE Ne 2

(25.0%0
T=(25.020N . m=(T0£)r

IOTATHE Ja00paTopHEIA
€ JepRATENIMH

MTACTHEOBEIH ITHTHHIP,
000ZHATHTE Ne 3

F=(560x18) . m=(66+2)r.
HMeeT MEKATY BIoIE 00palyiomed ¢ HeHoi
JemeHHd | MM, ATHHA He MeHee 30 v

JHHAMOMETp 1

npegen HaMeperns 1 H (C = 0.02 H)

THHAMOMETp 2

npegen HaMepernd 5 H (C= 0.1 H)

IHIHHAD ATHMHHHEBEIH,
0003HATHTE N2 4

F=(34.0+07) . m=(95 )1

Opy#EHA 1 Ha mIaAmeTe
€ MEITHMETPOROH MEAT0H

#écTrocTE (50 = 2) Hiu

IOpYAHHA 2 Ha IUTaHmeTe
€ MEUTHMETPOBOH MEAT0H

#écTrocTe (10 = 2) Hiu

TPH I'Py3a, 0003HATHTE Ne 1, Ne 2
HMNe 3

naccod mo (100 = 2) r kaw e

Ha0OpPHEIA Tpy32 EIH Habop
Ipy3oe, obo3ga=IHTe Ne 4, Ne 5
HN: G

HADOPHEIH Ipy3, DO3BOIAKDIIHA
VCTAHABTHBATE MACCY TPV30B:

Ne 4 maccod (60 = 1) r, Ne 5 maccolt
(70=1)rE Ne 6 maccod (80 + 1) r 2iIH Habop
OTIeIBHEIX [PY3I0B

THHefEA H TPAECTIOPTHD

nmeHa 300 M4, ¢ METTHMETPOBEIME
IeNeHHAMH

OpYCOK ¢ KPIOTHOM H HHTBED

Maccadopyckam=(30%3)r

HaMIPaBMAITAL LTHHOH He MeHee
500 . MomsHE OBITE
oDecIIeTeHEl PA3HEIE

k03¢ DHUHEHTE] TPEHHS OPYCEA
[0 HAPABTAROMEH, 0003HATHTE
WAy " «by

MOBEPXHOCTE « Ay — mpHOMHIATEMRHO (,2;
noBepXHOCTE «b» — nproOTHIETeMEHO 0.6




[lepeyeHb KOMNNEeKTOB

obopyaoBaHUA

KommmoerTt Ne 3

ITeMEHTRI DﬁDp}',IGBﬂHHH

peroMeHIVEeMBIE Iﬂ]_]ﬂ[-\"TEp[[CTHKH{a]

HCTOYHHE [THTAHHA
MOCTOAHHOTO TOKA

BRIIPAMHTENE C BXOJHEIM HanpaxeHHeM 36+42 B
HIH DaTapedHEld omok 1.5+7.5 B

C BOIMOZHOCTER) PErVIHPOBEH BEIXOTHOTO
HaOpAieHHT

BOTETMETP ABYXOpeIe BHEIH

mpemen Hameperna 3 B, =01 B;
npenen HamepeErz 6B, C=028

AMIIEpMETp IBVXIPEIeTEHEIH

mpenen H3mepeERA 3 A OU=01 A;
npegen HamepeHHA 0.6 A, C=002 A

Komnmaert Me 4

pe3HCTop, 0003HATHTE K1

conpoTHEIeHHE (4,7 +0.5) OM

37eMeHTEI 060pyI0EAHIA

PeKOMeHTVeMBIe XAPAKTePICTHRI"

pesHcTOp, 0bo3HATHTE K2

conpoTHEIeHHE (5.7 + 0.6) Om

pesHcTop, 0bo3HATHTE R

conpoTrereHHe (3.2 +0.8) Om

Ha00p IPOBOIOTHEIX
pesHCTopoE plS

PE3HCTOPEI 00ECIETHEAKT IPOBEICHHE
HCCNIEI0BAHHA 32BHCHMOCTH COIPOTHEICHHS
OT ITHHEL, [IOMATH IONEPETHOr0 CETRHHT
H VIEIEHOTO COMPOTHENESHHA NPOBOJHEKA

HCTOTHHE MHTAHHA
MIOCTOAHHOTD TOKAa

BEIIPAMHATENE ¢ EXOTHENM HANDAKEHHEM
36+42 B mmu darapefinwm ook 1.5+7.5 B
€ BOIMOBHOCTER) PETVIHPOBEH BEIXOJHOTO
HaOpascHHT

coDHparoman mHHza 1

doxycHOe paccToaHEHe F1= (100 = 10) vy

JIAMITOTEA

HOMHHATEHOE HanpaeeHre 4.8 B, cama Tora 0.5 A

COOHpAOMAd THH2A 2

doxycHOe paccTogEHe Fa= (50 + 5) vy

NepeMeHHEIH Pe3HCTOp
(peocTar)

compoTHEIeHE: 10 OM

pacceHEARMAT THH3A 3

doKycHOE paccToAHHE F3=— (75 = 3) MM

COEIHHHTEIEHEIE IPOBOTA,
10 mT.

TIHHEHES

amaHA 300 MM, ¢ METTHMETPOBEIMH
JZeNeHHAMH

3KpaH

KT

HAIPABJAIIAR

{OOTHIECKA CEAMES)

caaig «Mogeas npemaeTan

OCBETHTEE

00ECTIeTHEAST ONEITH ¢ THH3IAME
H BO3MOFEHOCTE MOTYICHRT V3KOT0 ITYIEa
O OIBITA C IOTVIHIHEIPOM

IO ETHEp

maEamMeTp (50 = 5) vy, mOKA3ATENE
IpeToMIeHHS IpHEMepHD 1.5

IIAHIIET HA [IOTHOM THCTE
€ KPYTOBEIM TPAHCIOPTHPOM

Ha TaHmeTe 050zHATEHO MECTo
I/ DOMYIHIHEIpA




[lepeyeHb KOMNNEeKTOB

obopyaoBaHUA

Kommaext M 5 KonnuexT Ne 6
3IeMeHTEI 000pVIOBAHIA peKoMeHIyeMble XAPAKTePHCTHKI 3TeMeHTEI 060pVIOEAHNA PEKOMEHTYeMEIE XAPAKTEPHCTIRE
CEEVHIOMEp JIeKTPOHHEIH . IITATHE T300paTOPHEIR
¢ JATOHKAMH ¢ JepEATELIME
HANMPABTIHOIMAL CO MEAT0H 00ECHETHEALT YCTAHOBKY JTaTIHEOE . pEIEar aneHa He Megee 40 oM, ¢ KpemIeHEAME
TOIOAECHA H VCTAHOBKY IIPYAHHEL IR [PYI0B
MAATHHEA . 010K MOJBHAHEIH
OpyCOK depeBAHHEI ¢ MycKoBEM | Macca opycka (50=2)r s  DIIOK HeNOZBEKHEI
MATHHTOM (07Ha H3 ToBEpXHOCTEH OpyCKa HMEeT . HETE
OTIHYIHEIA 0T IpyTHE K03( JHIHEHT TPeHHA R TpH rpya Maccof o (100=2) T KA
CHOMEAEHHAT)
. JHHAMOMETD npenet m3Meperns 5 H (C= 0.1 H)
IITATHE ¢ KEPeIeHHeM — 300
wn L i r s B I ). . B
1% HAKTOHHOH [WIOCKOCTH THHeHKA ITHHA MM, C METTHMETPOERIMHE
F— JeTeHHAMH
P OPTRp . TPAHCTIOPTHP

HHTAHOH MAATHHE C TPY30M

C IIYCHOBEIM MATHHTOM

H C BOIMOKEOCTEIO HIMEHEHHT
JUTHHEI HETH

IUTHHA HHTH He MeHee 50 oM, Hcnomesyerca
OHGHIAPHEIH DOJBeC

Kovmaert Me 7

3T1eMeHTEI 060pYI0BAHNA

PeERKOMeHIYEMEIE apa l»\‘Tﬁ‘l:I'I['IZ"I'ﬂ[-x‘[[l:.'r:I

* EATOPHEMETD

4 rpyaa saccof mo (100 = 2) r kasasIi
npyEHEA 1 #EcThoCTE (50 = 2) Him
npyxHEA 2 #EcThocTE (20 = 2) Him
MEpHAA IeHTA

* TEPMOMETD

® EBECEI IEKTPOHHEIE

* HIMEPHTETBHEIH MHTHHID

(MeH3VpKa)

opene1 EaMeperHa 250 ua (C=1 mm)

* ITHIHHIP CTaTBHOH HA HHTH,

0003HATHTE Ne 1

F=(250+01) caf. m=(189=2)T

* DOHIHHID ATHMHHHCERIH Ha HHTH;

0003HATHTE Na 2

V=(250%0.1)f. m=(68£2)T

Odopydoeaniie A1 UCHOTEI08AHNUA
CHEYUATHCTHOM RO PuIuKe:

* GAHHHK C TEPMOCTATOM
(OTHH Ha ay IHTOPHED)

YCTAHABTHBAETCA TeMmeparypa 70 °C

* TepMoMeTp (0IHH Ha ay JHTOPHED)

* rpadHHE ¢ BOXOH KOMHATHOH
TEMIIEPATYPE (0IHH Ha Ay THTOPHIO)




[loaroToBKa

‘ K Ol2 no pusuke

http://www.fipi.ru - mopran HHPOPMAIMOHHON IMOAJCPKKH MOHHTOPHHTA
KauecTBa 0oOpa3oBaHUs, 3/1€Chb MOXXHO HaiiTu dDeaepalibHbI OTKPBITHIA OaHK
3aJlaHn, a TaKXKe IeMoBepcrd 3aganni OI'D nmo Bcem nmpeaMeram

https://phys-oge.sdamgia.ru/?r - o6pa3oBaTeIbHBIN TOPTAN JJIS TTOATOTOBKH K
OI'D mo Bcem npeameram! OHITaliH TECTHI M MTOAPOOHOE MOSICHEHHUE K 3a]1a4aM
1 BOIIpOcaM

ZzEz=. MIPOEWT C YYACTHEM PAIPAGOTYMKOB KMM Or3

1. M. MOHACTBIPCKWIA, I C. BE3YIMOBA. W, U. IHKYKYK

PUIUKA

OCHOBHOW FOCYAAPCTBEHHbIA 3K3AMEH

OCHOEHOH FOCYQAPCTEBEHHBIA 3IKIAMEH

TRtk DUSHKA

W 1000 3AAAHMH B DOPMATE O3
B BA30BbIA, NOBLILEHHBIM M BLICOKHMA

THNDBLIE IHIAMEHAUMOHHBIE BAPHARTRI
0 PEOAL

YPOBHM CAOXHOCTH
B NPHMMEPHI BEINOAHEHWA 3AAAHHNA
W OTBETbI KO BCEM 3AAAHMAM

-0 =
:



http://www.fipi.ru/
https://phys-oge.sdamgia.ru/?r

