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JleMOHCTPAallMOHHBIH BAPUAHT
KOHTPOJIBHBIX U3MEPUTEIbHBIX MATEPUAIIOB
€IMHOTO rOCYJapCTBEHHOT0 k3ameHa 2026 roaa
no ®U3UKE

MIOJITOTOBJICH (heIepaTbHBIM FOCYIAPCTBEHHBIM OFOJKETHBIM
. Hay4YHBIM YYPEKICHACM .
«DOEJIEPAJIBHBI UHCTUTYT INEJAT OT MTUECKUX M3MEPEHUI»
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Enunblii rocygapcerBennsblii 3x3amen no ®M3UKE

ITosicHeHHsl K 1€MOHCTPALlHOHHOMY BapPHAHTY KOHTPOJIbHBIX
H3MEPHTEIbHBIX MATEPHAJIOB €IMHOI0 FOCYJapCTBEHHOI0 IK3aMeHa
2026 roga no ®U3NUKE

IIpu o3HaKOMIEHHUM C JEMOHCTPALHOHHBIM BapUaHTOM KOHTPOJBHBIX
u3MepuTenbHbIx Matepuanos (KMM) enunoro rocynapctsenHoro sk3amena (EI'9)
2026 r. cnexyer WMETh B BHWAY, UTO 3aJaHusl, BKJIIOYEHHBIE B HErO,
HE OTPaXalOT BCEX D3JIEMEHTOB COAEPXKAHHSA, KOTOpble OYIyT IPOBEPATHCS
¢ nomompro BapuaHtoB KHMM B 2026 1. IlonHbIE mNepedeHb 3IEMEHTOB
Cofiep’aHHs, KOTOPbIe MOTYT KOHTPOJIHPOBAThCS HA €IUHOM TOCYJapCTBEHHOM
sk3ameHe 2026T., mpuBeA€H B KoAuduKaTOpe MpPOBEpsIeMBIX TpeOOBaHHI
K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0O0pa30BaTeNbHOM INPOTpaMMBI CPEITHETO
o0mero o0pa3oBaHUS W OJIEMEHTOB COJCPXKAHUS IUISL INPOBEICHHS EIUHOTO
rOCy/apCTBEHHOTO 9K3aMeHa 0 (hHU3UKe.

B nemMoOHCTpPAMOHHOM BapHaHTe NpPeICTABJIEHbl KOHKPETHbIe NPUMEpPDI
3a/laHuii, He WCYEPNbIBAKOIIHE BCero MHOroo0pa3usi  BO3MOKHBIX
¢opmysiMpoBoK 3a1aHUIl HAa KaXKI0i MO3UIMH BAPUAHTA IK3aMeHAIMOHHOI
padoThl.

HasHaueHue JEMOHCTPAIIMOHHOTO BapUaHTa 3aKTIOYAeTCs B TOM, YTOOBI
JaTb BO3MOXKHOCTb JI0O0OMYy ydacTHUKY EI'D u mupokod oOLIECTBEHHOCTH
COCTaBUTh TpeJCTaBlIeHne o cTpykrype Oynmymux KM, konuyectBe 3agaHuid,
00 ux popMe U YpOBHE CIIOKHOCTH.

B 1eMOHCTPaIMOHHOM BapHaHTe MPeACTABJIEHO TPH NMpuMepa 3aJaHuii Ha
Mmo3umuu 26 JK3aMeHAMOHHOH pa6oThl. B peanbHBIX BapHaHTax
IK3aMeHAIMOHHOI pPadoThl HA JAHHON MO3ULIMH Oy/AeT NMPEAT0KeHO TOJIBKO
OJHO 3aJlaHHe.

IIpuBenénHble KpUTEpPUH OLIEHKU BBIMOJHEHUS 3aJaHuil ¢ pa3BEPHYTHIM
OTBETOM, BKIIOUYEHHBIE B 3TOT BapHaHT, AAIOT NPEICTAaBICHHE O TPEeOOBaHHIX
K IIOJIHOTE M MPaBUJIBHOCTHU 3aITUCH Pa3BEPHYTOTrO OTBETA.

OTH cBeZICHUS MO3BOJIAT BBITYCKHUKAM BBIpaOOTaTh CTPATETHIO MMOATOTOBKU
k EI'D B 2026 1.
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JleMOHCTPALMOHHBIH BAPHAHT
KOHTPOJBHBIX H3MEPUTETBHBIX MATEPHATIOB
€/IMHOT0 IroCy1apCTBEHHOT0 YKk3aMeHa 2026 roga

JemoncTpannonHbIi Bapuant EI'D 2026 .

NIPY BBITIOJTHEHUH PaOOTHI.

JlecaTHYHbIE IPUCTABKHU

DOU3UKA, 11 kmacc. 4/42

Hwxe nmpuBeneHsl CpaBOYHbIE JaHHbBIE, KOTOphle MOTYT MoHanoOuThes Bam

no PU3BUKE
Haumeno- | O6oznaue- | Muoxutens | Hammeno- | O6o3naue- | MHOXUTENIH
HMHcTpyKIMS 110 BLINOJIHEHHUIO PAa00ThI BaHHE HHE BaHHE HHE

Jlnst BEIOTHEHUS SK3aMEHAIMOHHON paboTHI 1Mo (U3KMKe OTBOJUTCS 3 daca rura r 10° CaHTH c 1072
55 munyT (235 MuHYT). Pabota cOCTOMT U3 OBYX YacTel, BKIIOYAIOMINX B ceOs Mera M 10° MUITH M 107
26 saanmit. KHJIO K 10° MHKPO MK 107

B zamanmsax 1-4, 7, 8, 11-13 u 16 oTBETOM SABJISICTCA IICIO€ YHMCIO HIH eKTO - 102 a0 . 10°
KOHEYHasi AecATHYHAs IpoOb. OTBET 3alUIIMTE B MOJIE OTBETA B TEKCTE PabOTHI, -] =)

a 3aTeM IepeHeCHTe 10 NPHUBEIEHHOMY HW)Ke 00pasily B OmaHk orBera Ne 1. A 4 10 [IHMKO 1 10
EnuHunE usmMepeHus GU3NYecKUX BEJIMYHH ITUCATh HE HY)KHO. Koncmanmut
YHCIIO T n=3,14
Oreer:__=2,5 w/e’, - 2 ! 5 YCKOpEHHE CBOOOAHOTO MaJeHUs Ha 3emiie g= IE) M/

OtBeroM Kk 3amanusm 5, 6, 9, 10, 14, 15, 17, 18 u 20 sBusgercs IPaBUTAIMOHHAS OCTOSHHAS G=6,7-10"" H-m%/xr’
nocie0BaTeIbHOCTh Udp. B 3amanusax 5, 9, 14 u 18 mpenmonaraeTcs nBa Wiu YHHUBEPCAILHAS Ta30Bast IIOCTOSHHAS R =28,31 Tx/(monb-K)
TpH BepHBIX oTBeTa. OTBET 3aIMIIKMTE B IOJE OTBETAa B TEKCTE pabOThI, a 3aTeM NOCTOsiHHAsA bosbnmana k=1,3810" Ix/K
HEepeHecHuTe 10 NMPUBEAEHHOMY HIDKe 00pasiy 6e3 Ipo0enoB, 3amsThiX H APYTHX NOCTOSIHHAsSL ABOrazipo Na=610" moms !
JIOTIOJIHMTENBHBIX CHMBOJIOB B O11aHK 0TBeTOB Ne 1. CKOPOCTb CBETa B BaKyyMe c=310"w/c

Alb KO3(QUIIMEHT IPOTIOPIMOHABHOCTH B 3akoHe Kynona k= — =9-10° H-m*/Kn?

4me,

OtBeT: 41 L||

OtBeToM K 3amanuio 19 sBiagroTcs asa uucia. OTBET 3alMIINTE B IOJIE
OTBETa B TEKCTE PabOTHI, & 3aTeM MEPEHECUTE MO MPUBEAEHHOMY HIKE 00pasiry,

& =38,85-107"2 d/m
e=1,610"Kn
h=6,6:10"* Ilx-c

UIeKTpUYECKast MOCTOSHHAS
MOJyJb 3apsaja ICKTPOHa
(371eMEHTapHBII AIIEKTPUIECKU 3apsi)
nocrosiHuas [Inanka

Coomnouienusa mexcoy pasnuuHoIMuU eOUHUUAMU

TeMIeparypa 0K=-273°C
aTOMHasi €JUHUIIA MaCChI 1l a.em =1,66- 10 kr
1 aroMHas eqUHHUIIA MacChl SKBHBalleHTHa 931,5 MbaB

1 BIIEKTPOHBOIBT 15B=1,6-10" JIx

HE pas3felss yncia nmpodeaom, B 01aHK oTBeTOB Ne 1,

OTBCT:!1:4 + 0,2 ) H. TI I/ L|O I/ 2

OtBer Kk 3amaHusiM 21-26 BkiIto4aeT B ceOs MOAPOOHOE OMHMCAHUE BCETrO
XOZla BBINIOJHEHUs 3afaHus. B Omanke oTBeToB Ne 2 ykakute HOMEp 3aJaHus
U 3aIUIINTE €ro MOJHOE PEelIeHNE.

Macca wacmuy

o 5 . 3JIEKTPOHA 9,1-107 'kr = 5,5-10 *a.e.m.
U  BBIIOJHEHUH a00ThI a3penIaeTcsi  UCIHOJIb30BaTh  JIMHEWK .
p H p pasp y HPOTOHA 1,673-10 kr = 1,007 a.e.m.
U HEIIPOIPAMMUPYEMBIN KaJIbKYJIATOD. i HeifTpoHa 1,675-10% kr ~ 1,008 a.e.m.
Bce 6manku EI'D 3anonHA0TCS IPKUMHU 9EPHBIME YepHIIaMU. JomycKkaeTcs 3
. . IThomnocme TI0JICOJTHEYHOTr'0 Macja 900 xr/™M”
HCITOJIB30BAaHUE TeJIEBOM WM KaIMJUISIPHON PYUKH. 3 3
o BOJBI 1000 xr/m AIFOMUHHAS 2700 kr/m
IIpu BBINOJHEHHMU 33JaHUM MOXKHO IIOJI30BATHCSI YEPHOBHUKOM. 3amMcH 3 3
npeBecuHs! (cocHa) 400 kr/m JKelesa 7800 xr/m
B YCPHOBHKeE, 2 TAK/Ke B TEKCTe KOHTPOJIbHBIX H3MEPHTEJIbHbIX MAaTEPHAJIOB KepOCHHA 800 KT/ pryTH 13 600 kr/at®
He YYUTHIBAIOTCS NMPH OLIEHUBAHUYU PadOTHI. >
bannel, nomydeHHble BaMp 3a BBINIOJIHEHHBIE 3aJaHUsl, CYMMHPYIOTCS Yoersnas men:ioéuxocmy
, y 1 > CY py . Bomsl  4,2:10°  JIx/(kr-K) amomunua 900 JIx/(xr-K)

ITocrapaiiTech BBIOJHUTH KaK MOKHO Oounblie 3amaHuil U HaOpaTh HauOonbliee
KOJIMYECTBO OaJIIOB.

Tocne 3aBepreHust pabOTHI MPOBEPHTE, YTOOBI OTBET Ha KAXKIOE 3aJaHUe
B Osankax oTBeToB Ne 1 1 Ne 2 Gpi 3amucaH 10| MPaBUIIbHBIM HOMEPOM.

b1 2,1-10°  JT/(xr-K) Meau
Keresa 460  JTx/(xr-K) qyTyHa
CBHUHIIA 130 JIx/(xr-K)

380 hx/(xr-K)
500  Dr/(xr-K)

Kenaem ycnexa!
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Yoenvnas mennoma

apooOpa3oBaHUs BOABI 2,3-10° JIk/Kr
IJIaBJICHUS CBUHIIA 2,5-10* Ix/kr
UTaBJICHUS JIbIa 3,3-10° Jlx/kr

Hopmansnvie ycnosun:  nasnenne — 10° [Ta, temneparypa — 0 °C

Monsapnas macca

a3ora 28-107 kr/moib reaus 4107 xr/Monb
aprona 40-10° xr/mMonb KHCIIOpOa 32:10° xr/momb
BOZIOpOJA 2:10° xr/momp JUTHS 6-107  xr/mounb
BO3yXa 29.107 xr/mMonb HEOHa 20-107 xr/monb
BOJIbI 181 O’3 KI/MOJIb YTJIEKHCIIOTO ra3a 441 0’3 KI/MOJIb
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Yacrtp 1

Omeemamu K 3aoanusam 1-20 asenaromcea wucino uiu NOcied08amebHOCHb
yugp. Omeem 3anuwiume 6 nojle omeema 6 meKcme padomol, a 3amem
nepenecume 6 bBIIAHK OTBETOB Ml cnpasa om  nomepa
coomeemcmayouie2o 3a0anus, Hauunas ¢ nepeoii Kiemouxu. Kaxcowtii cumeon
nuwume 6 0MOEILHOU K1emouKe 6 COOMEENICMEUN C NPUBCOEHHBIMU 6 DLAHKe
oopazyamu. EOunuyst usmepenus uuueckux 6eiudun RUCAmMs He HYICHO.

Ha pucynke mnpuBeaéH rpaguk 3aBUCHUMOCTH IPOEKLUHU v, CKOpoCTH Tena
OT BpEMEHHU 1.

L., M/C

20

10

0 10 20 30 40 ¢
Omnpeenute MPOEKIMIO ¢, YCKOPEHHs Tela B MHTepBalie Bpemernu ot 10 1o 20 c.

OTBET 3aIHUIIUTE C y‘IéTOM 3HaKa IMPOCKIHUH.

2
OrtBerT: m/c”.

K cucreme u3 kyOumka maccoil 2 K M JIBYX
HCBECOMBIX MPYXHUH IMPHIOKCHA MNOCTOSHHAS

ropu3oHTaNbHasg cwia F  (CM. PHUCYHOK).
Cucrema nokoutcsi. Mexay KyOMKOM U OmOpol TpeHus HeT. JIeBblii kpail nepBoi
MPYXUHBI TPUKPEIUIEH K creHke. JKEcTkocTh mepBod mpyxusbl ky =400 H/m.
XKéctxocts BTOpOi TpyxuHBI k; = 800 H/M. VYinumHeHne BTOpOH MIpy>KHHBI
paBHO 2 cM. Onpenenure MOLYyJIb CUIbI F.

OTBeT: H.
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IIpu paBHOMEpPHOM TNPSMOIMHEMHOM MEPEMEIICHUN CaHEe MO TOPU30HTAILHOMY
y4acTKy myTd Ha 50 M TOCTOSIHHAsi TOPH30HTAJIBHO HAaIlpaBlIeHHAs CUJa TATH
coBepmaet padoty 500 Ix. KakoBa cuna TpeHus?

OTBeT: H.

MaccuBHBIN 1IApUK, TOABELICHHBIH Ha JETKOW MpPYKUHE, COBEpLIaeT CBOOOIHBIC
rapMOHHMYECKHUE KOJIeOaHUs BIIOJIb BEPTUKAILHOW MpsiMOi. Bo CKOJIbKO pa3 HyKHO
YBEJIUUYUTh Maccy LIapuKa, YToObI nepuoj konebanuil ysenuuuics B 1,5 pasza?

OtgerT: B pas(a).

I'py3oBuk maccoit 10 T mpoe3xkaeT BEPXHIOI TOUKY BBIIYKIOIO MOCTa, pajguyc
KPHUBHU3HBI KOTOpOro paBeH 80 M, IBUTrasch PaBHOMEPHO CO CKOPOCTHIO 72 KM/U.
W3 mnpuBenéHHOro HIKE CIMCKa BBIOEPUTE BCE BEPHBIE YTBEPXKJICHUS,
XapaKTepH3yIOIIHe IBIDKCHHE TPY30BUKa.

1) Cuna, ¢ KOTOpO#l MOCT AeHCTBYET Ha rpy30BUK, MeHblIe 40 kH u HampaBieHa
BEPTHUKAIBHO BBEPX.

2) Cymma cuil, NEHCTBYIOIIMX Ha IPY30BUK, HAaIpaBjeHa BEPTUKAIbHO BBEPX
U TIEPIEHAUKYIAPHA €r0 CKOPOCTH.

3) Cuna, c KOTOPOH I'Py30BUK JEHCTBYET HA MOCT, HAaIIpaBJIEHA BEPTUKAIbHO BHU3
u paBHa 50 xH.

4) Cuna TsDKeCTH, I€HCTBYIONIas Ha TPy30BUK, paBHa 10 kH.

5) IleHTPOCTPEMHTEbHOE YCKOPEHHE TPy30BHKa PABHO 5 M/c’.

OTBeT:
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B MomenT =0 KkameHp OpocaloT ¢ HadJalmbHOH Vi _,
CKOPOCTBIO i, IOJ YIJIOM o K TOPM30HTY C HEKOTODPOM
BBICOTHI /1 (cM. puCyHOK). ['padukn A u b npencrasmsior /(

coboit 3aBUCHMOCTH (huznyeckux BenmunH, MY
XapaKTepH3YIOINX IBIKEHHE KaMHs B Ipolecce MoNeTa,

OT BPCMCHH .

YcranoBure COOTBETCTBUE MEXAY rpaukamn () ——>
U GU3NYECKIMH BENHYMHAMH, 3aBHCHMOCTH KOTODPBIX

OT BPEMEHH 3TH TpaduKH MOTryT mpencTaBiiTh. (COHNpOTHBICHHEM BO3IyXa
npeHeOpedb. [loTeHanbHas 3HepTusl KaMHsL OTCYUTBIBaeTCs OT ypoBHs y=0.)

K xaxzmoif mo3ummu mepBOro Croidma MOAOEpHUTE COOTBETCTBYIOMIYIO MO3UIHIO
U3 BTOPOro CTONONA W 3alMIINTe B TaONWIy BBIOpaHHBIC IHUOPE TTOX
COOTBETCTBYIOLUIMMH OyKBaMHU.

I'PAOUKUA OU3NYECKUE BEJIMYMHBI
A) 1} 1) moTeHUMAIbHAsK SHEPTHsI KaMHS
2) TPOEKIMs MMITYJIbCa KaMHsI Ha OCh Y

3) TpOEKNus yCKOPEHUs KaMHS Ha OChb )
4) KUHETHYECKas SHEPIUs KaMHs

0 t
b)) *%
0 t
Al|b
OTBeT:
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B cocyne mnox mopuiHEM HaXOIUTCA HEKOTOPOE
MOCTOSIHHOE KOJIMYECTBO HIEalbHOro raza. Bo ckoibko
pa3 yBeNIWYMTCS TEMIIepaTypa rasa, eclid OH Neperner
U3 COCTOSIHUS | B cocTostHUE 2 (CM. PUCYHOK)?

OtgeT: B pas(a).

Ha pucynke 1nokazaHo, Kak MEHs€TCd [JaBlICHHE P
WJICaTIbHOTO Ta3a B 3aBHCHMOCTH OT €ro o0bhéMa mpH 1 2
nepexosie M3 COCTOsHMA 1 B coCTosHHE 2, a 3aTeM

A
B cocTostHue 3. UeMy paBHO OTHOIIIEHHE paboT raza —23 3
12
B ATHX JIByX IIpoueccax? >
0 V
OtBer:

B BepTUKaNbHOM LMJIMHIPE O] MOPIIHEM HaxXxoOUTcs 2 Mojb renus. IlopiieHb
MOXKET IepeMeIaThcss B LMIMHIApe Oe3 TpeHus. Macca reaus B IUIMHApPE
HOCTOSIHHA. ATMOC(epHOE NaBIEHHE CUHTaTh IIOCTOSHHBIM. V3 mpuBen&HHOTO
HIDKE CITHCKa BEIOEPHUTE BCE BEPHBIC YTBEPXKICHNUS, XapaKTePH3YIONINE H3MECHEHHE
COCTOSIHUSI T'€JIHSL.

1) Tlpwm cxaTuy Tenus B UWIMHIPE BHEIIHHE CHIIBI COBEPIIAIOT OTPHLIATEIHHYIO
padory.

2) Ilpu MenjeHHOM TMOBBIMICHUM TEMIIEPATypbl [AaBIEHHE Telusl B COCYyIe
YBEIIMYUBACTCH.

3) Ilpu MenaneHHOM MOHW)KEHHUM TeMIEpaTypsl Cuila JaBlICHHUS Telus
Ha TOPILIEHb HE U3MEHSETCH.

4) Ecnu Ha moOpIIeHb HACHINATh HEKOTOPOE KOJMYECTBO IIeCKa, HE MeEHss
TeMIepaTypsl Telus, TO NaBJIEHHE TelHs MOcie TOTro, Kak cucTeMa MpUAET
B paBHOBecHe, OyIeT paBHO NEPBOHAYAIHHOMY JABIICHHIO.

5) Tlpu MeIeHHOM TIOBBIILIEHUH TEMIEpaTypbl OO0bEM, 3aHMMAaEMBbId TelIHeM,
YBEIIMYUBACTCH.

OrtBer:
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B umnuaape non mopiiHeM_JI0Jroe BpeMs HaXOJUTCS )KUAKOCTD U e€
HACHIIEHHBIH map (cM. pucyHOK). Kak wu3MeHsTCs [aBieHHe
W KOHIIEHTPALUsS MOJIEKYJl Ilapa IpU MEIJECHHOM IepeMeIleHUu
NOPIIHS BHU3, €CIM TeMIeparypa OCTAaHETCS HEU3MEHHOM?
B mpomecce nBIKEHHsS TOPLIEHb HE KacaeTcsli IMOBEPXHOCTH
SKUAKOCTH.

Jns Kaxmaol BENTUMYMHBI ONPEAETNTE COOTBETCTBYIOIIMK XapakTep
WU3MEHEHUS:

1) yBemuuutcs
2) YMEHBIIUTCS
3) He U3MEHUTCS

3anumute B TaOMUIy BHIOpaHHBIC HUQPBI AN KaXKI0W (PU3MUYECKOW BEITHMYUHBI.
udpsl B OTBETE MOTYT HIOBTOPSITHCSL.

KonuenTpauus Monekyin

JaBnenue napa
napa

Cunpl  3IEKTPOCTATUYECKOIO B3aUMOJICHCTBHS MEXIY JABYMS TOYEYHBIMHU
HETOABMKHBIMU 3apsDKEHHBIMU TeJIaMH paBHBI 1o Moayiito 50 MH. Kakum cranet
MOJYJb 3TUX CHJI, €CJIU 3apsA OJHOTO U3 Tell YBEJINYUTH B 2 pa3a?

OTBeET: MH.

ITpoBonouHast pamka BpallaeTcs B HOCTOSHHOM OJHOPOJHOM MAarHUTHOM II0JIe
BOKPYT' OCH, NEPHEHAUKYIAPHONH BEKTOPY MAarHUTHON MHAYKIMHU. OChb BpalieHHs
JIEKUT B MJIOCKOCTH paMKH. MarHUTHBINA NOTOK, IPOHU3BIBAIOLUIMN OBEPXHOCTb,
KOTOpasi OrpaHMUCHA PAMKOI, H3MeHseTcs mo 3akony @ = 4-10 cos100mz, rae Bce
BenMuuHbl BhipakeHbl B CH. Moayns BekTOpa MAarHUTHOM HHAYKLIHW pPaBeH
2 mTn. Onpenenute mwIomaas pamMKy.

OTBET: oM.

© 2026 denepanbHast ciryk0a 1Mo Ha30py B chepe 0Opa3oBaHUs U HAYKH
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Ha maxmaTHOH JOCKe Ha PACcCTOSIHUH TPEX KIETOK OT BEPTHKAIBHOTO ILIOCKOTO
3epkana CTOHT ¢ep3b. Ha CKOIBKO YMEHBIIUTCS pacCTOSHIE MEXTY (Gep3EéM U ero
n300paKeHUEM, €CIIM €r0 IPUABUHYTH K 3€pKally Ha IBE KIETKU?

OtgerT: Ha KIIETOK(-KH).

B uaeansHOM KoJe0aTeIbHOM KOHTYPE, COCTOSIIEM U3 KOHJICHCATOPA M KATYIIKU
WHIYKTHBHOCTH, TPOHCXOIIT CBOOOJAHBIC 3JIEKTPOMATHUTHBIC —KOJCOAHHS.
H3MeHeHne 3apsima KOHIEHCATOpa B KOJNEOATEIbHOM KOHTYpE C TEUSHHEM
BPEMEHH [IOKA3aHO B TaOJHIE.

510 | o | v ] 23] 4] 5|6 ]| 7] 819

¢, 10 Kn 1 1071 0 |-0,71] -1 |-0,71] 0 ]0,71 1 10,71

BBIGepI/ITC BCC BCPHBIC YTBCPIKACHUS O IMPOLECCAX, IPOUCXOAAIINX B KOHTYPE.

1) Hepuox konebanmuii pasen 8 - 10°° .
2) Yacrora xone6anuii pasHa 250 kI'm.

3) B Moment Bpemenn (=2-10°c Momyap CcHiBI TOKa B KaTyIIKe
HMHIYKTUBHOCTH MaKCHMaJIEH.

—6
4) B MomeHT BpemeHu (=8 -10"c »3Heprus MarHUTHOIO MO KaTyIIKU
WHAYKTUBHOCTH MaKkCHUMaJlbHa.

—6
5) B momenT Bpemenu £ =4 - 10 ¢ 3Heprus 3JIeKTPUUECKOro Mo KOHAeHcaTopa
MUHUMAJIbHA.

OrtBer:
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VY4acTok [end, COCTOSIIMA ©3 OTpe3ka IMPOBOAAa C OOJBIIAM YACIBHBIM
COIPOTHBJICHUEM, TTOAKIIOUEH K KIeMMaM MCTOYHHKA TIOCTOSHHOTO HAIPSKSHUSI.
JlaHHBIA OTPE30K MPOBOAA 3aMEHWJIA JIPYTUM IPOBOJIOM TAKOW K€ JUTMHBI M U3
TOTO JK€ Marepuaja, HO BIBOe OOnpmiero auamerpa. Kak u3MeHWIHCh
B pe3yJIbTaTe 3TOI 3aMEHBI CHIIA TOKA HA YYACTKE IEMH M CONPOTHBICHHE 3TOTO
yaactka? CUHuTaTh, 4TO HAMPSHKCHUE HA YYACTKE IS COXPAHSAETCS OCTOSHHBIM.
JInist KaXx0¥ BEJTMYMHBI ONIPEICITUTE COOTBETCTBYIONIMN XapaKTep H3MCHEHHS:

1) yBemmuumach
2) yMEHbIINIACh
3) He u3MeHWIach

3anumute B TaOMUIy BBIOpaHHBIC MUQGPHI AN KaXKI0W (DU3MUYECKOW BEITMYUHBI.
Ludpet B 0TBETE MOTYT MTOBTOPSITHCSI.

Cuina Toka ConpoTHBIeHHE

B pesymprare sAnepHOl peakuuu gLi + 12H - §X+ ‘2‘ He o0pasyercs siapo

A
XHUMMUECKOro sneMenTa ;, X . KakoBo MaccoBoe uncio A obpasoBasluerocs sapa X?

OrtBer:

Ilpu wuccnenoBaHMM 3aBHCHMOCTH MAaKCUMaJIbHOM KHUHETHYECKOM 3HEpPIruu
(hOTOPIIEKTPOHOB OT JUIMHBI BOJHBI MAJAfOMIEro CBeTa (POTOIIEMEHT OCBELIATH
Yyepe3 pasIHYHBIC CBETOQWIBTPH. B mepBoif cepuu ONBITOB HCIONB30BAIA
cBeTOMUIBTP, MPOMYCKAIOMMUI TOIBKO YyIbTpaduoneToBOoe H3ITyuYeHHE, a BO
BTOPOH — MPOMYCKAIOIIMA TONBKO CHHHH CBeT. B KaxkaoM ombiTe HaOmromamu
aBieHne GoTo3(hdeKTa 1 HIMEPSITH 3aAePKUBAIOIIEe HAPSDKCHHUE.

Kak W3MEHsUIMCh JJIMHA CBETOBOM BOJIHBI, Majaromieldl Ha (oToI/MeMeHT,
U MaKcuMajbHas KHHeTHJecKas »Heprus (DOTOIIEKTPOHOB MPU Iepexofe
OT TEpBOW CEpUU OMBITOB KO BTOpoW? s KaxJ0H BEJIMYUHBI OIpEleInuTe
COOTBETCTBYIOLINN XapakTep €€ U3MECHEHHUS:

1) yBemuuuBagach
2) yMeHblIanach
3) He u3MeHsIach

3anummTe B Tabnuiy BEIOpaHHBIC IMUGPHI A KOKAOH (DU3MIECKON BEIHYUHBL
Lluchpsl B OTBETE MOTYT ITOBTOPSTHCA.

MakcumanbHasi KHHETUYeCKas
9Heprusi POTOIIEKTPOHOB

JlnmvHa CBETOBOM BOJIHBI, MaIarolIeh
Ha ()OTORIIEMEHT
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BribepuTe Bce BEpHBIC YTBEPKACHUS O (QHU3MYCCKHUX SBICHUAX, BEIUYHMHAX
Y 3aKOHOMEPHOCTSIX. 3amuIuTe HUQPHI, IO KOTOPHIMU OHU YKa3aHBI.

1) PaboTa cHiBI TSDKECTH IO HMEPEMEIICHHIO Tella MEXTY IBYMS 3aIaHHBIMHU
TOYKAMH 3aBUCUT TOJBKO OT JUTMHBI COETUHAIONIEH X TPACKTOPHH.

2) Ilpnm mpoumx paBHBIX yCHOBHAX IU(pGY3us NpoTekaeT B TBEPABIX Tesax
3HAYUTENIFHO MEIUICHHEE, YeM B JKHIKOCTSX.

3) Bech oamekTpocTaTHUeCKHH 3apsA  MPOBOJAHMKA COCPENOTOYEH Ha  €ro
MOBEPXHOCTH.

4) CB0OOAHBIC 3JIEKTPOMArHUTHBIE KOJICOAHHUSI SIBJISIFOTCS TAPMOHHYECKAMHU, €CITU
JNEKTPUIECKUH 3aps] Ha OOKIaIKax KOHACHCATOpa C TEYEHHEM BpPEMEHH
MEHSETCS 110 3aKOHY CHHYCA WM KOCHHYCA.

5) ATOMBI H30TOIIOB OJHOTO M TOTO K€ XHMHYECKOTO JIEMEHTa Pa3INYaroTCs
YHCIIOM TIPOTOHOB.

OrtBer:

MazoMeTp nporpagyupoBaH B MWIIMMETpax PTYTHOTO CTOsIOA. 3alMLIMTE €ro
MOKa3aHus, €clId abCONIOTHAs MOTPENIHOCTh M3MEPEHHs NaBIE€HHs MaHOMETPOM
Ap =3 MM pT. CT.

OTBeT: ( +

) MM pT. CT.

B BJIAHK OTBETOB MNel nepenecume moJIbKO 4UCHA, He pa3zlenss UX
npooenom unu Opy2um 3HaAKoOM.
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VYdeHuKy HEOOXOAMMO Ha OIbITe OOHAPYXKHUTH 3aBHCUMOCTH JJIEKTPOEMKOCTH
TUIOCKOTO KOHJCHCATOpa OT IUIOIMAAN KaXIOW M3 ero IUTACTHH. Y HEro UMEeTcs
MSITh KOHJICHCATOPOB, XapaKTEPUCTHKH KOTOPBIX MTPHUBEICHBI B TAOIHIIE.

Kakue aBa koHaeHcaTtopa HEOOXOAMMO B3ATh YUYCHHKY, YTOOBI MPOBECTH ITOT
OIIBIT?

Paccrosnue HHBHeKTpHK’U
Ne - IInomane , 3aI0THAFOIINI
KOHJICHCATOpa ILIACTHHAMIL, MM IJIACTHHBI, CM MPOCTPAHCTBO MEXKITY
[JIaCTHHAMM
1 0,2 20 napagua
2 0,4 30 napaduH
3 0,2 20 clroaa
4 0,3 10 clroaa
5 0,4 10 napagua

3alnIInTe B OTBETE HOMEpa BI)I6paHHI>IX KOHACHCAaTOPOB.

OTBeT:

He 3a0yobme nepenecmu ece omeemvt ¢ B/JIAHK OTBETOB Nl
6 coomeemcmeuu ¢ UHCMPYKyueil no 8bINOTHEHUIO PAdombl.

Ilpogepvme, umoodvl Kaxcowvlii omeem Ovl1 3anUCaAH 6 CMPOKE C HOMEPOM
COOmMEemcmeyulez0 3a0anusl.
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Yactsb 2

/lna 3anucu omeemoe na 3adanusn 21-26 ucnonvzyiime b/IAHK OTBETOB Ne 2.
3anuwiume cnauana nomep 3adanusn (21, 22 u m.d.), a 3amem peweHue
coomeemcmeyiowieil 3a0auu. Omeembyl 3anucviéaiime YéMKo u pazoopuueo.

OnmuH MONb TeNUs y4acTByeT B IHKIMYeckoM mpomecce 1-2-3—4-1, rpadux
KOTOPOTO M300paXEH Ha PUCYHKE B KOOpAWHATax p—7, TIe p — IaBJIEHHE rasa,
T — abcomoTHass Temmneparypa. [loctpoiite rpaduk IMKIa B KOOpauHaTax p—V,
re p — OaBleHue rasa, V' — o0béM raza. Onmpasch Ha 3aKOHBI MOJIEKYJSPHON
¢M3UKM ¥ TepMOAMHAMUKH, CPaBHHTE MOIYNb PabOTHI ra3a B Ipomecce 2-3
¥ MOJyJIb paOOTHI BHENITHUX CHJI B IIponecce 4—1.

P A

Sp()

30 r 3

Po = 4

= »

0 Ty 2T, 3T, 4T, 5T, 6T, T

Ilonnoe npasunsnoe pewrenue Kax)@coou uz 3adau 22-26 00axcHo codepircams
3aKOHbL U YOPMYTIbl, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO O/
peuteHua 3a0auu, a MmMakdxce mamemamuyeckue npeodpazoéanusn, pacuémol
C YUCTICHHBIM OMGEMOM U NPpU HEOOX00UMOCHU PUCYHOK, HOACHAIOU{UIL
pewenue.

IIpu urpe B KpOKeT Ha JyKallke OTHOPOAHBIA TyOOBBIH %\( oo
map maccod m = 454 r 3akatuics B SMKY C BOJOU
(cM. pHUCYHOK), TpH O5TOM IIOJIOBMHA IIapa OKa3ajach
B BoJie. OnpeenuTe MIOTHOCTh JepeBa, €CIH Iap JaBUT
Ha pOBHOE IHO sMKH ¢ cuiod F = 1,66 H. Cuenaiire
CXEMaTUYHBbI PUCYHOK C yKa3aHHEM CHJI, JEHCTBYIOIIUX
Ha 1map.
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B wuwmeanpHOM  KoneOaTeIbHOM  KOHTYpe  (CM. PUCYHOK)
HaIpsDKCHNE MEXAy OOKIAIKaMd KOHACHCATOPA MEHSETCs IO
sakony U, =10-sin(10000t+n). MakcumanbHOe 3HAaYCHHE

CHJIBI TOKA B KOHType [ =0,1 A. Onpenenure HHIYKTHBHOCTb

KaTylIKH.

B Oytbuike 00BEMOM 11 HaXOAMTCA TENHH NPH HOPMAJIBHOM arMochepHoOM
NaBIeHHy. [OpIBIIKO GYTHUIKH TIOMAABI 2 CM° 3aTKHYTO KOPOTKOM MPOGKOii,
umetomeid Maccy 20r. Korma OyTBUIKY IOCTaBIIIM Ha CTOJI BEPTHKAIBHO
TOPJIBIILIKOM BBEPX, OKA3aJI0Ch, YTO €CJIU COOOLIUTH TeIHI0 B OYTHUIKE KOJIMUECTBO
TEIoThl He MeHee 9 Ik, TO OH BBITAIKMBAaET NPOOKY W3 ropibimka. Kakyro
MHHUMAJIBHYIO IIOCTOSHHYIO CHITy HYXKHO IIPUJIOXKHUTH K IPOOKE, YTOOBI BEITAIUTE
e€ M3 TOpJIBIIIKA OYTBUIKH, HE HarpeBas, €ClIM OYTBUIKA JIC)KUT TOPH30HTAIBHO?
Mopnynb cuibl TpeHUs, ACUCTBYIOIIEH Ha MPOOKY, CUMTaTh B O0OMX Cilydasx
OJTMHAKOBBIM.

Ksagpar co croponoii a=20cM pacnoiaoxeH

B IJIOCKOCTH IJIaBHOW ONTHUYECKOH OCH TOHKOI
coOuparomeil JTMH3BI ¢ ONTHYECKOW cuiio D = 2 nnTp 7Y
TaK, 4YTO JBE €r0 CTOPOHBI MapaieNbHbl ILIOCKOCTH v
JOMH3bI, a LEHTp KBajApara JEXHUT Ha IJIaBHOU «
ONTUYECKON OCH (CM. PUCYHOK). PaccTosiHUE OT nanbHei d
CTOPOHBI KBajpaTa JO IUIOCKOCTH JHH3bl d; =90 cM. Ompenenure miIomaab
n300pakeHUsT KBaapata B ymH3e. CremaiTe pPHCYHOK, Ha KOTOPOM IIOCTPOHTE
n300paXkeHNe KBaapara B JIMH3E, yKa3aB XOJ BCEX HEOOXOANMBIX JJISI IIOCTPOCHHS
JTy4den.
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CHapsii B TONETe pa3opBalicsi Ha JBa PAaBHBIX OCKOJIKA, OJUH W3 KOTOPBIX
MPONOJDKMM JIETeTh TO HATPABJICHWIO IBW)KEHHS CHapsga, a IpYyrou IMoyeTel
B TPOTUBOIOJOXKHYIO CTOPOHY. B MOMEHT paspbiBa CymMMapHas KHHETHYECKast
SHEPrUsi OCKOJKOB BO3pocia 3a cu€T 3Hepruu B3pbiBa Ha BenuuumHy 0,5 MJIk.
Mogaynp CKOpPOCTH OCKOJIKA, JIETSAIErO II0 HAIlpaBICHUIO IBIDKCHHS CHapsaa,
paBeH 900 m/c, a MOIYJIb CKOPOCTH BTOpPOTO Ockoika paBeH 100 m/c. Haiinure
Mmaccy cHapsiaa. CoOnpoTHBIIEHMEM BO3JyXa M Maccoil IOpPOXOBOTO 3apsija
npeHeopeyb.

Obocnyiime npumeHuUMOCmb 3aKOHO06, UCROIL3YEMbIX 0718 PEUIeHUA 3A0ayu.

HJIN

Ha ropu3oHTanbHOM HETOABHKHOM CTOJIE
JIeKAT nocka maccor M = 0,8 kr. Ha mocke
HaXOJOUTCS MAaJeHbKUl Opycok Maccoit
m=200r. bBbpycox u JocKa CBs3aHBbI
HEBECOMOM HEePACTSHKIMOM HUTBIO,
NEePEKUHYTOH dYepe3 HEBECOMBIH OJIOK, KOTOPBIH 3aKperiéH Ha CTeHe (OTpe3KH
HUTH, HE JIeKalue Ha OJIoKe, TOpu30HTaNIbHbI). Koah(duIueHT TpeHus Mexmy
O6pyckom m mockoit W, =0,5, Mexmy cromom u mockod W, =0,3. Jlocky TSHYT
BIIPABO TOPH3OHTANBHON cuutoii F . UeMy paBeH MOyIb CHIIBI F, ecin MOZYITh
YCKOpeHHsI OpycKa OTHOCHTENBHO croma a=1m/c? TpeHnmem B och Gloka
npeHeOpeub. CrenaiiTe pUCYHOK C yKa3aHHEM CHJ, JICHCTBYIOUIMX Ha Tela.
Obocnyiime npumenuUMoOCms 3aKOHO08, UCROILIYEMbIX 0718 PEeUeHUA 3a0ayu.

m| =
F
A =
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njimn

OnHOPOIHEI phrdar AB MOXeT Bpammarscs 0e3 TPEHHsI BOKPYT HETIOABIDKHON OCH,
npoxomsmeld 4epe3 pbrdar B Touke O NEPHEHIUKYJSIPHO IUIOCKOCTH PHCYHKA.
K neBomy KoHIy ppldara B TOUKe 4 MPUKPEIJICHA HUTh, 32 KOTOPYIO C MOMOIIBIO
IUHaMoMeTpa D pblUar HEMOABW)KHO YAEPKHBAETCS B TOPU3OHTAIEHOM
MOJNIOKEHUH. HUTH cocTaBiisieT ¢ BEepTHKANBIO Yroj, KOTOPBIH MOXXHO H3MEpPHUTH
¢ mnomomplo TpaHcnoptupa 7. Tlokasanus pauHamomerpa (B HBEOTOHAX)
W TpaHcnoptupa (B rpaaycax) BugHbl Ha ¢ortorpadun. K Touke C mpu moMomu
JIPyroil HEBEeCOMOW HEpacTsHKUMOW HUTH TMOJBEIIEHa CTajbHAs IIACTHHA
(cM. dotorpaduro). Prryar, IulacTHHa, HUTh W AWHAMOMETP PACIHOJIOKCHBI
B BEPTHKAJILHOW TUIOCKOCTH. MaccamMul TPaHCIIOPTUPA M HUTEH peHeOpeyb.

X

T ¢ 0
N4 T[T T[T T[TB

e
-

Onpenenure Maccy CTaabHOM TUIACTHHBI, €CIM phryar umeeT maccy S50 r. Cuenaiite
PHUCYHOK, Ha KOTOPOM YKQ)KUTE BCE CHJIBL, JEUCTBYIOIIME Ha PbIYar U IJIACTUHY.
ObocHyiime nPUMEHUMOCHLb 3AKOHO08, UCNOIb3YEMBIX 0J15 PeuleHuUs 3a0aull.

Ilposepvme, umoodvl Kaxcowvlit omeem ObL1 3ANUCAH PAOOM C NPAGUTLHBIM

HOMEpOM 3a0anusi.
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