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OTBeThI K 321aHUAM

Ne zaganus OTBer
1 513
4 3825

®dwusuka. 9 kinacc. Bapuant 02

OTBeTHhI K 32JaHUAM

Ne 3amanus OTBer
1 325
4 5273
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Kpurepuu oneHuBaHus 3aJaHuil ¢ pa3BEPHYTHIM 0TBETOM

Ucnonb3ys kapetky (Opycok) ¢ KproukoM, AuHamomeTp, aBa rpyza Nel u No 2
Y HaITPaBJISIOUIYIO PENKY, COOEpUTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY Il U3MEPEHUS
KO3 UIIMEHTAa TPEHHSI CKOJIBKEHHS MEXAY KapeTKOM M TOBEPXHOCTBIO PEUKH.
AOGCOIOTHYIO TIOTPEITHOCTh U3MEPEHUS CHJIBI C MTOMOIIBI0 TUHAMOMETPA MPUHSTH
pasHoii £0,1 H.

Ha oTnenbHoM nucTe:

1) cnenaiiTe pUCYHOK SKCIIEPUMEHTALHON YCTAaHOBKH;

2) 3anmummmte GopMyIry s pacuéTa KodQHIMeHTa TPEHUS CKOJIbKEHUS;

3) yKaXuTe pe3yabTaThl M3MEPEHHUS Beca KApeTKH C TPYy3aMU U CHIIBI TPEHHS
CKOJIbKEHUS TIPU ABUKCHUH KAPETKU C TPY3aMHU 110 TTOBEPXHOCTH PEHKU;

4) 3amMIIATE YUCIOBOE 3HAUCHUE KO3 (UIIMEHTa TPEHUS CKOJIBKCHUSL.

XapakrepucTuka 000py10BaHUS
[Ipy BHINOSHEHUM 3alaHUs UCIHOJB3YEeTCS KOMIUIEKT oOopynoBaHusi Ne 2
B CJIEIYIOILIEM COCTABE:

Kommiaekt Ne 2

3JIEeMEHThI 000PY10BAHHUA PEeKOMEHyeMble XapaKTePUCTHKHU

e [ITaTUB J1a0OPATOPHBIN C JAepKaTeIIMU

e nuHamomeTp | npenen uamepenust 1 H, (C = 0,02 H)

® JIMHAMOMETp 2 npeaen uzmepenns S H, (C=0,1 H)

e npyxuHa | Ha muaHIIeTe x€ctkocTh (50£2) H/m

C MAJUIMMETPOBOM IIKAJION

® TMpYXHWHA 2 HA IJIAHLIETE
C MUJUIMMETPOBOM IIKAJION

xEctrocThb (10£2) H/m

e Tpu rpy3a, 06o3Haunth Ne 1, No 2 maccoi o (100£2) r kaxkasIid

u Ne 3

HaOOPHBIN TPY3, MO3BOJISIIOITUI
YCTaHaBIMBATh MacCy I'Py30B:

Ne 4 maccoii (60£1) r, Ne 5 maccoii
(704+1) r u Ne 6 maccoii (80£1) r mu
Ha0Op OTAENBHBIX IPY30B

e HaOOPHBIN TPy3 WK HAOOP rPY30B,
0003HaunuTh Noe 4, No 5 1 Ne 6

mHa 300 MM, ¢ MUJLTUMETPOBBIMHU
EJICHUSIMU

® JIMHEHKA U TPAaHCHOPTHUP

® OpYCOK C KPIOUKOM U HUTHIO Mmacca Opycka m = (50£5) r

HAIPABJIAIOIAS JJTMHOW HE MEHEe
500 mMm. JIoJmKHBI OBITH 0O€CIICUCHBI

paszHbie KO3 PUITMEHTH TpeHUs OpycKa

10 HAIpaBJISAIOIIEH, 0003HAYUTH «AY
u «b»

MTOBEPXHOCTh «A» —
npubau3utensHo 0,2;
NOBEPXHOCTH «b» — MpuOIU3NTENHHO

0,6
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Buumanue! Tlpu 3amene kakoro-mu6o s3aeMeHTa 000pyJOBaHHs HA aHATOTUYHOE
C JPYIrMMHM XapaKTEpPUCTHKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOIIHE
M3MEHEHHUs B 00pa3ell BHIMOIHEHUS 3a/1aHusl.

O0pa3senr BO3MOKHOTO OTBETA

1. Cxema 3KCIEpUMEHTAIBHON YCTAaHOBKHU:
%

TN

- -
F F T
2 ‘ JArH HMMMW Il
9

bmg
2. Frgru = Fyp (Ipu paBHOMEPHOM JIBHIKEHUH ).
Fp = uN;
N = P = mg, cnenoBarensHo, F., = puP, cnenosarensro, p = FTF’;F“

3. Fupw = (0,620,1) H; P = (3,0+0,1) H
4.1=0,2
Ykazanue IKcnepmam

N3mepenne cuiibl TMHAMOMETPOM CUUTAETCS BEPHBIM, €CiIu 3HaueHUe Figy v P
nonanaet B unrepsai £0,1 (H) k ykazaHHOMY 3HaUEHUIO

Copep:xanue KpuTepusi Bbanabl

[TomHOCTBIO MPaBUIBLHOE BHITIOTHEHHE 3a/1aHNs, BKIIOYAlOIIee B ceOs: 3
1) prCyHOK 3KCTIEpUMEHTAIBHON YCTaHOBKH;

2) popmyiry miisi pacuéra MCKOMOHM BEJIWYUHBI (B AHHOM CIy4ae Ois
HAaxodcOeHusi K03 puyuenma mpeHus CKOIbICEHUs Yepe3 8ecC Kapemku
C 2pY3amu U CUTLY MPEeHUst CKOAbIUCEHUS (CULY ms2u));

3) IpaBWIIBHO 3alUCAHHBIC PE3YJbTATHl NMPSIMBIX M3MEPEHHU C Y4ETOM
3aJIaHHBIX A0COJIIOTHBIX TOTPENTHOCTEW W3MEpeHU (8 danHOM ciyuae
pe3yibmamosl UMepeHUuss 8eca Kapemku C 2py3amu U CUlbl MpeHus
CKOJIbIICEHUS (CUbL MAcU));

4) moyry4eHHOE MPaBUIHBHOE YHCICHHOE 3HAYEHNE HCKOMOM BEIMYUHBI

3anucanbl IPAaBUIIbHBIE PE3YJIbTATHI MPSMbBIX U3MEPEHUM, HO B OJTHOM U3 2
aieMeHTOB oTBeTa (1, 2 wim 4) IpUCyTCTBYET OIIMOKa.

N
3anucaHbl MpaBUIbHBIE PE3YJIbTAThl MPSMBIX U3MEPEHUH, HO OJUH W3
anemMeHTOB oTBeTa (1, 2 mim 4) oTCyTCTBYET

3anucaHbl IPaBUIbHBIE PE3YJIBTATHI MPSMBIX U3MEPEHHI, HO B AJIEMEHTAX 1
otBeTa 1, 2 1 4 NpUCYTCTBYIOT OIIMOKH, MITU 3TH JIEMEHThI OTCYTCTBYIOT
Bce cimydau BBINOJIHEHMS, KOTOPBIE HE COOTBETCTBYIOT BBILIECYKA3aHHBIM 0

KpuTepusiM BbIcTaBieHust 1, 2 wiu 3 OamnoB. Pa3zpo3HeHHbIe 3amucu.
OTCyTCTBHE NOMBITOK BHITIOJIHEHUS 3aJaHUS

Maxcumanvroiu 6ain 3
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MuxkposBoJsHoBas neub (CBY-neun)

MuxkpoBoiHOBas Ieub Oblla M300pEeTeHa CPaBHUTENILHO HENaBHO: B 1942 r.
amepukaHckuii umxeHep Ilepcu CneHcep 3amMeTwi, 4YTO CBEPXBBICOKOYACTOTHOE
U3JIy4eHUEe CHOCOOHO HarpeBarh NpoaykTel. [lepBast cepuiiHasi  ObITOBasA
MUKPOBOJIHOBasl TMeuyb ObUla BBIMyIIEHA SOHCKOM ¢upmoit Sharp B 1962 rony.
B Hacrosiee BpemMsi «MUKPOBOJIHOBKa» CTajla HE3AMEHUMBIM OBITOBBIM MPHUOOPOM —
OHa TIO3BOJIIET OBICTPO PA3MOPO3UTHh MPOIYKTHI, 32 HECKOJIBKO MHUHYT Pa30rpeTh
TTHUIILY.

MukpoBosiHOBoe WM cBepxBbicokodyacToTHOe (CBY) wusmydyeHue — 37O
ANIEKTPOMATHUTHBIE BOJHBI JUIMHOW OT OJHOTO MWJUIMMETpPA J0 OJIHOTO METpA.
Takol nMama3zoH [UIMH SJEKTPOMArHUTHBIX BOJH MCHOJB3YETCS HE TOJIBKO
B MUKPOBOJIHOBBIX I€4axX, HO U B PaJAMOJIOKAIMU, PaJMOHABHUrallUM, CHCTEMAax
CIIyTHUKOBOTO TEJIEBUACHHUS, COTOBOM CBSI3H.

B ObITOBBIX MUKPOBOJIHOBBIX M€YaX UCHOIb3YIOTCS BOJHBI, YaCTOTA V KOTOPBIX
cocraBnsieT 2450 MI'n. Takas yacToTa yCTaHOBJIEHA IJIi MUKPOBOJHOBBIX IE€YEH
CHeLMaIbHBIMU MEXAYHAPOJHBIMHU COTJIAIIEHUSIMHM, 4TOObI HE CO3[1aBaTh IOMEX
paboTe pagapoB U UHBIX YCTPOUCTB, HCIIOJIB3YIOIIMX MUKPOBOJIHBI.

[Iponiecc HarpeBaHusT B MUKPOBOJIHOBOM IT€YM INPOUCXOAUT CIHEAYIOIIUM
oOpa3zoM. B coctaB mpolyKTOB MUTaHUSI BXOJAT MHOTHE BEUIECTBA: MUHEPAIbHbBIE
COJIM, UpBI, caxap, BoAa. OHU COIEpKAT AUIOJBHBIE MOJIEKYJIbI. J(MMOJIbHBIE
MOJIEKYJIBI — 3TO TAKHUE MOJEKYJIbI, Ha OJHOM KOHLE KOTOPBIX COCPENOTOYEH
ITOJIOKUTENIBHBIN JJIEKTPUYECKUN 3apsij, 4 Ha IPYTOM — OTPULATEIbHBIM.

Takux MOJIEKyJ B MHILE TPEAOCTATOYHO — 3TO MOJIEKYJIbI JKHPOB, CaXapoB,
HO IJIaBHOE, YTO JUMOJIbHOM SIBJISIETCS MOJIEKYJa BOJIbl. Kaxplil Kycouek OBOIIIEH,
Msica, PbIObI, (PPYKTOB COJIEPKUT MHJUIMOHBI JUMOJBHBIX MoJiekys. [Ipu stom
JUTIOJIBHBIE MOJIEKYJIBI OTCYTCTBYIOT B MaT€pHANIaX, YAaCTO MCIIOJIb3YyEMBIX IS
YIAKOBKH MPOJYKTOB — B Oymare, CTEKJIE U IJIACTUKE.

Korna »aieKTpOMarHuTHOE 110JI€ OTCYTCTBYET, JHWIIONM PAaCHOJIOKEHBI
xaotudecku. Ilox BO3AEHCTBHEM AJIEKTPUYECKOTO IIOJII OHM BBICTPAUBAIOTCSA
B onpeaienéHHOM mopsake. Ilpu n3MeHeHnn HampaBieHUsS JIEKTPUUECKOIO IOJIs
MOJIEKYJIBl pa3BopauuBaroTCs. [IOCKONBKY HampaBlIEHHE 3IIEKTPUYECKOTO IOJIs
u3MeHsiercss ¢ yactorod 2450 MI'm, TO W MOJIEKyJabl 104 JCHCTBUEM
AIIEKTPUYECKOTO0  TOJS  MOBOPAUYMBAIOTCS, M3MEHSAA CBOE  HalpaBJICHHE
2450 000 000 pa3 3a KaXIayr CEKyHIy, COBEpIas KoJeOaTeIbHOE IBUKCHUE
C OIPOMHOM CKOpOCThI0. Tak Kak TemrepaTypa IpsiMO MPONOPLUOHAIbHA CpeAHEN
KMHETUYECKOW SHEPTUU JBUKEHHS aTOMOB WJIM MOJIEKYJ BEIECTBA, TO TaKOe
ObICTpoe KoJieOaTebHOE JBM)KEHHE MOJIEKYJ COOTBETCTBYET YBEIMUYEHUIO
TEMIIEPATyphl BEIIECTBA.

MUKpOBOIHBI MPOHUKAKOT B NPOAYKTHl W IHILY BCEro Jullb Ha 1-3 cwm,
II0OTOMY IIOJHOE HX HArpeBaHUWE IIPOUCXOAUT KaK 3a CYET IPOIrpEeBaHUsA
CBEPXBBICOKOYACTOTHBIM ~ M3JIy4deHUEM BEPXHUX CJIOEB, TaK M 3a CUET
MPOHUKHOBEHUS YHEPTHH BriIyOb OJarogaps TErIONPOBOIHOCTH.

© Cratl'pan 2023-2024 yu. 1.
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B MHKpPOBOTHOBYIO II€Yb NOMECTUIIN CTEKJIIHHBIN CTAKaH, JOBEPXY 3aIllOJHECHHbBIN
BOJIOM, MOCJIE YEro Ha OJHY MHUHYTY 3aIllyCTUJIM IPOTpaMMy IOJOTrpeBa. BeiHYB
ATOT CTaKaH U3 MUKPOBOJHOBOM Meud, YOeAMINCh, YTO BOJIa M CTaKaH Harpesuch.
3aTeM ONBIT MOBTOPWIIA, MOMECTHB B MHKPOBOJHOBYKO II€Yb BTOPOM CTaKaH,
aHAJIOTUYHBIA TIEPBOMY, HO 0€3 BObI, BHOBb 3allyCTUB IIPOrpaMMy IMOAOrPeBa Ha
oHy MuHyTY. Harpeercs nu mycToii cTakad BO BTOPOM onbITe? OTBET NOSCHUTE.

O0pa3en BO3MOKHOT0 OTBETA

1. OtBer: Hert, He Harpeetcs. IlycToli cTakaH OCTaHETCs XOJIOIHBIM.

2. B cTekie, U3 KOTOPOro CAeNaH CTaKaH, HET AUMOJIbHBIX MOJIEKYJ, TO3TOMY BO
BTOPOM OIIBITE MEPEMEHHOE 3JIEKTPUYECKOE MOJE HE CMOXKET I[0BOPAYMBATh
C BBICOKOM 4YacTOTOM MOJIEKYJIbI CTEKJIa, W, CIEJOBATEIbHO, HE CMOMKET
YBEJIIMYUBATh TEMIIEPATYPy CTaKaHa.

Conep:xanue Kputepus Bbanabl

IIpencraBiieH MpaBWIBHBIM OTBET HA BOIPOC, U IPUBEIECHO TOCTATOYHOE 2
OINHCaHuE, HE CO/IeprKallee OLINOOK.

IIpencraBiieH mpaBWIBHBIM OTBET Ha ITOCTABJICHHBIM BOIIPOC, HO €r0 1

00OCHOBaHHE HE SIBISIETCS JOCTATOYHBIM, XOTSI CONEPXKUT yKa3aHUE Ha

(dbu3ryeckue sBJICHUS (3aKOHBI), TPUYACTHBIE K 00CYKI1aeMOMY BOTIPOCY.
Wi

[IpencraBiieHbl KOPPEKTHBIE PACCYKIECHHUSI, TPUBOASAIIME K MPABUILHOMY

OTBETY, HO OTBET SIBHO HE C(HhOPMYJIUPOBAH

[IpencraBiensl 00mIME pacCyXACHUs, HE OTHOCSIIMECS K OTBETY Ha 0
MOCTaBJICHHBIN BOIPOC.

NJIN
OTBeT Ha BOMPOC HEBEPEH HE3aBUCHMO OT TOTO, YTO PACCYXKICHUS
IPaBUJIbHBI UM HEBEPHBI, UJIK OTCYTCTBYIOT

Maxcumanvrwiu 6aun 2
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KoHubl  pa3nBOEHHOW  CTEKJISIHHOM  TpYOKH — OIyIICHBI
B cocyabl 1 U 2, cTosiue psSAOM Ha TOPU3OHTAIILHOM CTOJIE
BKoMHare. B cocyn 1 mHamura Boma, a B cocym 2 — )
HEU3BECTHAs >KUAKOCTh. Uepe3 BEpPXHHUM KOHEI[ TPYOKH H3
He€ OTKadyaJidi HEKOTOpOE KOJMYECTBO Bo3Ayxa. lIpu sTom
KMIKOCTH MOIHSUINCh B JIEBOM KOJIEHE Ha BBICOTY hi,
a B MpaBOM — Ha BBICOTY N2 (cM. pucCyHOK). bombiie wmu
MEHBIIIE TUIOTHOCTA BOJBI B cocyle | IUJIOTHOCTh
HEU3BECTHOM JKUAKOCTHU B cocyze 2?7 OTBET MOSCHUTE.

O0pa3en BO3MOKHOT0 OTBETA

1. OtBet: Mmenblie. [ITOTHOCT KUAKOCTU B COCYAE 2 MEHbBIIE IJIOTHOCTH BO/JIBI,

HaJIUTOU B cocyn 1.

2. JlaBieHre Ha OTKPBITBIX MOBEPXHOCTAX KUAKOCTEN B cocyaax 1 u 2 u B TpyOKax
HAa TOM >K€ YpPOBHE paBHO aTmocdepHomy. [laBieHue pa3peKeHHOro BO3IyXa

B TPYOKax OJMHAKOBOE, TOITOMY U JIABJIICHHUS CTOJI00B KHIKOCTEH B JICBOM U
KOJIEHaX TPyOKax Tak»Ke PaBHBL: P1 = P2, TIE P1 = PrommdN1, @ P2 = p2gho.

paBOM

CpaBHI/IBaﬂ BBIPpAXXCHUA, ACTIACM BbIBOJ, YTO IIOCKOJIBKY BBLICOTA HEU3BECTHOM
KHUIKOCTHU B npaBoﬁ TPYGKC BBIIIIC BBICOTBI BOJbI, 3TO O3HA4YaACT, 4TO IIJIOTHOCTH

KHUJKOCTH B COCY/JI€ 2 MEHBIIIE TNIOTHOCTH BOJIbI, HAIUTOU B cocy/ |

Copep:xanue KpuTepusi basibl

[IpencrapiieH npaBUIbHBIN OTBET HA BONPOC, U MPUBEAEHO TOCTATOYHOE 2
000CHOBaHUE, HE COJIEprKaIee OMMOOK
IIpencraBiieH NMpaBWIBHBIM OTBET HA ITOCTABJICHHBIM BOIIPOC, HO €ro 1
000CHOBaHNE HEKOPPEKTHO WJIM OTCYTCTBYET.

N
[IpeacTaBieHbl KOPPEKTHBIE PACCYkKACHUS, NPUBOIAIIME K PABUIBHOMY
OTBETY, HO OTBET SIBHO HE C(hOpMyIMpPOBaH
[IpeacraBnensl oOlME pacCyX IACHUS, HE OTHOCSIIMECS K OTBETY Ha 0
MIOCTaBJICHHBIN BOIIPOC.

NN
OTBeT Ha BONPOC HEBEPEH, HE3aBUCHUMO OT TOrO, YTO PACCYKICHUS
IIPaBUJIbHBI, HEBEPHBI WJIH OTCYTCTBYIOT

Maxcumanvruiii bann 2
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MarHuTHy10 CTpeJIKy YCTAaHOBWIJIM Ha BEPTUKAIBHON OCH, BOKPYT KOTOPO CTpeska
MOXXET CBOOOJIHO BpalllaThCs, IOCIE 4Yero CTpesnky oTnyctuinu. Kakoe
PaBHOBECHOE MOJIOXKEHHE 3aMET MarHuTHas cTpesika? OTBET MOSCHUTE.

Oo0Opa3senr BO3MOKHOTO OTBETA

1. OTBeT: MarHMTHasl CTpeJiKa IMOBEPHETCS M YCTAHOBUTCS BIOJIb MAarHUTHOTO
36MHOr0 MepujvaHa (BapuaHT — BIOJb JIMHUM WHAYKUWA MAarHUTHOTO TOJIA
3emMiIM; BapHaHT — BAOJIb HAIIPABJIEHUS «CEBEP — I0I»).

2. KoHIIbI MArHUTHOM CTPENIKU MPUTATHBAIOTCS K MPOTHBOIIOIOXHBIM MarHUTHBIM
noiatocam 3emui (K CeBepHOMY M K IokHOMYy). Ilon pgeiicTBHeM 3TUX CHI
NPUTSHDKEHUST CTPEJIKa CTPEMMTCSI MOBEPHYTHCS, PACHOJIOKUBIIMCH BIOJIb JIMHUU
WHIYKIWHA MarHUTHOrO NOJIs1 3EMIIH

Copep:xanue KpuTepus Bbanabl
[IpencrapiieH npaBUIbHBIM OTBET HA BOIIPOC, U IPUBEICHO TOCTAaTOYHOE 2
000CHOBaHUE, HE COJIepPIKaIlee OITUOOK
IIpencraBiieH NpaBWIBHBIM OTBET HA MOCTABJIEHHBIM BOIPOC, HO €r0 1

000CHOBaHUE HE SIBISICTCS TOCTATOYHBIM, XOTSI COACPKUT yKa3aHHWE Ha

(bu3ndeckue SBIeHUs (3aKOHBI), MPUYACTHBIE K 00CYK1aeMOMY BOTIPOCY.
N

[IpencraBiieHbl KOPPEKTHBIE PACCYKICHHUS, TPUBOASIINE K NPABUILHOMY

OTBETY, HO OTBET SIBHO HE C(hOpMyIMpOBaH

[IpencraBiieHsl OOIIKME PACCYXKIEHUS, HE OTHOCAIIMECS K OTBETY Ha 0
MOCTaBJICHHBIN BOIIPOC.

NJIN
OTBeT Ha BOINPOC HEBEPEH, HE3aBUCHUMO OT TOTO, UTO PACCYXICHUS
MPaBUJIbHBI, HEBEPHBI MJIM OTCYTCTBYIOT

Maxcumanvrwiit 6ain 2

23

OnHOpOAHBIA MAacCUBHBIN CTEpKEeHb JUIMHOW 1 M m maccoil 10 Kr ycTaHOBIIEH
Ha OTIOpYy, HaXOoMsIIytocss Ha pacctosaud X = 20 CM OT MPaBOro KOHIA CTEPIKHS
(cM. pucynok). Kakyto cuny F, nepneHIuKyIsIpHYIO CTEPKHIO, HY>)KHO MPHIIOKUTD
K €€ KOPOTKOMY KOHILy, YTOOBI yJIep>KaTh CTEP’KEHb B PaBHOBECUU?

X

© Cratl'pan 2023-2024 yu. 1.
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Bo03MOXKHBI BADUAHT pPellieHus

amo: [TockonbKy MO YCJIOBHIO CTEP)KE€Hb OJHOPOIHBIM, TO CHIA
m =10 kr TSOKECTH, JCWCTBYIOLIAs Ha CTEPXKEHb, MPHUIOKEHA B €ro
L=1wm neHTpe, Ha paccrosiHum L/2 =0,5M oT ero mpaBoro KoHma
Xx=20cm=0,2M | (cM. pUCYHOK).
X
-
mg =

F

Torna coriacHo yciaoBUIO paBHOBECHSI pblyara:

m-g-(L/2 —Xx) = F-x

Otcrona

E_ mg-(L/2-x) 10-10-(0,5-0,2)
X 0,2

=150 (H)

F-2 Otet: F =150 H

Coaep:xxaHue KpuTepus

Bbanabl

[IpuBeseHO MOJIHOE MPAaBUJIBHOE PEIICHHEe, BKIIOYAIOIIECE CICIYIOIINE
DIIEMEHTBHI:

1) BepHO 3amucaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amWcaHbl ypaBHEHHUS M (POPMYJbl, [PUMEHEHHE KOTOPBIX
HEOOXOIMMO M JOCTATOYHO IS PEIICHHS 33]]aul BHIOPAHHBIM CIIOCOOOM
(B TaHHOM PEILICHUU: YCI08Ue PABHOBECUSL Pbltala),

3) BBITIOJIHEHBI HEOOXOAMMBIE MaTeMaTHUYECKHe MPeoOpa3oBaHUs U
pacyérhl, MNPUBOMAIIAE K MPABUJIBHOMY YHCIOBOMY OTBETY, H
npejacTaBieH OTBET. [IpH 3TOM JOMYCKAeTCs PEIICHUE «II0 YacTsIM»
(¢ IPOMEXYTOUHBIMU BHIYHCIICHUSIMH)

3

[IpaBunbHO  3ammcaHbl  HeoOXoAWMbIE  (OPMYINBI,  TIPOBEICHBI
BBIUMCIICHHS ¥ TIOJY4YeH OTBET (BEPHBIA WJIM HEBEPHBIN), HO JOMyIIEHA
omuOKa B 3aITMCH KPATKOTO YCIOBUS WK niepeBojie enuuui] B CH.

i
[IpeacTaBneHo mpaBUIbHOE PEIICHUE TOJIBKO B O0IEM BHIE, 0€3 KaKuX-
MO0 YUCITOBBIX PACUETOB.

i
3anmcanbl ypaBHeHHSI U (POPMYJIbI, TPUMEHEHUE KOTOPBIX HEOOXOAMMO
U JIOCTATOYHO JUIsl PEIICHHs] 3aJadd BBIOPAHHBIM CIOCOOOM, HO
B MaTeMaTHYECKUX NPEOOpa3OBaHUAX WM BBIYHCICHUSIX JOIMyIIEeHA
omuoKa

3anMcaHo M HCIOJIb30BAHO HE MEHEE IMOJIOBUHBI HMCXOTHBIX (POpMyI,
HEOOXOIMMBIX ISl peIICHUs 3a/1a4H.

© Cratl'pan 2023-2024 yu. 1.
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3anucaHbl BCe HMCXOJHBIE (OpPMyNbI, HO B OJHOM M3 HHUX JOMYIIEHA

omuoka

NJINn

Bce cinmyuan pemieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM 0

KpUTEPUSM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiii 6ain 3

24

JlBa ManeHpKMX KyOmka opumHakoBoro o60béma wmaccamu 03 kr um 0,1 kr
OJIHOBPEMEHHO HAaYMHAIOT COCKAaJlb3bIBaTh HABCTpeuy APYr APYyry 0e3 BpalleHus
C IByX TJIAJIKUX TOPOK OJAMHAKOBON BBICOTHI U (hopMbl. Bricota ropok 1 m. [locne
CTOJIKHOBEHHUSI KyOMKH ciumnatorcsi. Ha kakyio BBICOTY HMOJHUMYTCSA CIUIIIAECS
KyOouku? ConmpoTHUBICHUEM BO3yXa MPEeHEOpEYb.

B03MOXKHBI BADUAHT pPellieHus

ano.
m; = 0,3 kr
m, = 0,1 xr
H=1wm

Tak kak KyOWKH ABMXKYTCSI 0€3 TPEHHS, K MOMEHTY BCTPEYH OHH

001a1a10T OIMHAKOBOM CKOPOCTHIO:
2

2
mﬂﬁ=ﬂhm*?m§b:”bgH

2
U =0, =0=4/20H
3anumeM 3aKOH COXpPaHEHHs HMIYJbca B IPOEKIMH HA
TOPU30HTATBHYIO OCB:
Mo —MmMyo=(M;+mMy) U, TIHe U — CKOPOCTh CIIHIIIINXCS
KyOMKOB cpa3y Mociie CoOyJapeHusl.
m, —m
_(m—my)
(m+my)
HNcnonb3ysd 3aKOH COXpaHEHHS MEXAHWYECKOW JHEPruu, HaUJIEM
BBICOTY TTOIbEMA CITUTIITNXCSI KyOUKOB:
2
(mg +m,)u
2

(ml + mz)gh =

Otcrona:

2 2 2 2
u® _(mg—my)° o° _ (m—my)

_5_ (my +m,)? 29 B (my +m,)°
h_ (03-01)7
(0,3+0,)2

1=0,25 (m)

h-?

Otser: h=0,25m

Conep:xanue Kpurepus Bbanabl

[IpuBeneHO MOJNHOE MPaBUIBHOE PELICHHE, BKIIYAIOIIEE CIEAYIOINE 3

OJICMCHTHI:

1) BepHO 3amMcaHo KpaTKOe yCIOBUE 33/1a4H;
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2) 3anucaHbl ypaBHEHHS U (POPMYIIbl, IPUMEHEHHE KOTOPHIX HEOOX0AUMO
U_JIOCTATOYHO ISl PEUICHMs 3a7add BBHIOPAHHBIM CIIOCOOOM (B JTaHHOM
PEILIEHUM: 3aKOH COXPAHEHUSI UMNYIbCA, 3AKOH COXPAHEHUSl MEXAHUYECKOl
SHepauu, Gopmyna 0ns 6bIYUCTEHUSI KUHeMUYeCKOU dHepauu; opmyna o
BLIYUCTICHUS. ROMEHYUATBHOU IHEPSUL);

3) BBIMIOJIHEHBI ~ HEOOXOMUMBIC  MaTeMaTHYeCKue IMpeoOpa3oBaHus
U pacy€Thl, MPUBOAAIIME K TMPABWILHOMY YHCJIOBOMY OTBETY,
U TpenacTaBiieH OTBeT. IIpu 3TOM JqomycKaeTcsi pPelieHHe «I0 YacTIM»
(c MpOMEXKYTOYHBIMH BBIYMCIIEHHUSIMHU )

[IpaBunbHO  3ammcaHbl  HeoOXoAWMble  (OPMYNBI,  TIPOBEICHBI 2
BBIUMCIICHHSI, U TIOJyYeH OTBET (BEPHBIM MJIM HEBEPHBIH), HO JOMYIIECHA
omuOKa B 3aITMCH KPATKOTO YCJIOBHSI WK TiepeBoie enquuuil B CU.

i
[IpeacTaBneHo mpaBWIbLHOE PEIICHUE TOJBKO B OOITEM BHIE, 0€3 KaKuX-
MO0 YUCITOBBIX PACUETOB.

i
3anmcanbl ypaBHeHHSI U (POPMYJIbI, TPUMEHEHUE KOTOPBIX HEOOXOAMMO
U JIOCTATOYHO JUIsI PEIICHHs] 3aJadd BBIOPAHHBIM CIIOCOOOM, HO
B MaTeMaTHYECKUX MPEOOpa3OBaHUAX WM BBIYHCICHUSX JOIMyIIeHA
omuoKa

3anMcaHo ¥ HMCHOAL30BAHO HE MEHEE IMOJIOBHHBI BCEX HMCXOMHBIX 1
dhopmys, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H.

NJIN
3anucaHbl BCe HMCXOMHBIC (DOPMYJIBI, HO B OJHON W3 HHX JOMYyIICHA
OIIHOKa

Bce cinywan pelieHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKA3aHHBIM 0
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gaia

Maxcumanvrwiu 6aun 3

25

YaitHuk BKIIOYEH B ceTh HanpsbkeHuem 220 B. Uemy pasen KII/] waitHuka, eciu
cuia TOKa B ero crnupand 7 A u B HEM 3a 5 mMuH MOxHO Harpetb oT 20 °C
1o xuneHud 1,1 xr Boasr?

Bo03MOKHBII BADUAHT pelleHus

aHo: 0
U=220B n :X
ITI1:=71?KF Q=cm(ta—t1); A=U-lt
t, = 20 °C _cm(t; —t)

Ult

t, =100 °C

¢ = 4200 Jx/(xr-°C) 220-7-300
n-7? Orser: 1 =0,8
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10

Coaep:xxaHue KpuTepus

Bbanabl

[IpuBeneHo MoNHOE MPaBUIIBHOE PEIICHHE, BKJIIOYAIOIIEE CIIEAYIONINe
HIIEMEHTHI:

1) BepHO 3amucaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3amucaHbl ypaBHEHHS U  (QOPMYJbl, NPUMEHEHUE KOTOPBIX
HEOOXOIMMO U JIOCTATOYHO /ISl PEIICHUS 3a]]a4H BHIOPaHHBIM CIIOCOO0M
(6 Oamnom pewenuu: ¢opmynra O0nsi onpedenenus KodQp uyuenma
noje3Ho2o oeucmaus, gopmyna 0 paciéma pabomosl dNeKMPULEcKo2o
moxa, ¢opmyra 0na pacuéma Koauvecmea menjiomol, NOJYUEHHO20
MeNoM NPU HA2pesaHuu);

3) BBINIOJTHEHBI ~ HEOOXOMUMBIE  MaTeMaTHYecKue mpeoOpa3oBaHuUs
U pacy€Tbl, MNPHUBOJANIME K MPABHWIBHOMY YHCIOBOMY OTBETY,
U TpencTaBieH OoTBeT. [Ipu 3TOM JOMycKaeTcsl pelieHHe IO YacTsIM»
(c MpOMEXYTOYHBIMH BBIYMCIICHHUSIMHU )

3

[IpaBunpHO  3ammcaHbl ~ HeoOXomuWMble  (POpPMyINIBI,  MPOBEACHBI
BBIYHCIICHUSI, U TIOJTYYeH OTBET (BEPHBIM WJIM HEBEPHBIN), HO OMYIIEHA
omuOKa B 3aITMCH KPATKOTO YCJIOBHS WK TiepeBoie equuuil B CU.

i
[IpeacraBineHo mpaBHIIbLHOE PEIICHUE TOJIBKO B OOIEM BHIE, 0€3 KaKuX-
MO0 YUCIIOBBIX PACUETOB.

NJIN
3anucaHbl ypaBHEHHUS U (DOPMYITbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JOCTaTOYHO [JIl PEIICHUS 3aJaddl BBIOPAHHBIM CIOCOOOM, HO
B MaTeMaTUYECKUX MPEOOpa3OBaHUAX WM BBIYHCICHUSIX JOIMyIIeHA
omuoKa

3anucaHO W HCIOJIh30BAHO HE MEHEe ITOJIOBHHBI HCXOJHBIX (popmyil,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H.

NJIN
3anucaHbl BCe HMCXOMHBIC (DOPMYJIBI, HO B OJHON W3 HHX JOMYyIICHA
OIIIHOKa

Bce ciywan perieHus, KOTOpble HE COOTBETCTBYIOT BbIIICYKA3aHHBIM
KPUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 6amia

Maxcumanvrwiu 6aun
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Kpurtepuu oneHuBaHus 321aHNI ¢ Pa3BEPHYTHIM 0TBETOM

Ncnonb3ys kapeTky (Opycok) ¢ KproukoM, AuHamoMeTp, Tpu rpy3a No 1, No 2 u Ne 3,
HAIpPaBIISIONIYI0 PEHKY, COOEPUTE IKCIIEPUMEHTAIBHYIO YCTAaHOBKY JJIsI U3MEPEHHUS
KOX(pUITMEHTAa TPEHHSI CKOJBKEHHS MEXIY KapeTKOM W TIOBEPXHOCTBIO PEUKH.
AOGCOIOTHYIO TIOTPEITHOCTh U3MEPEHUS CHJIBI C MOMOIIBI0 TUHAMOMETPA MPUHSTH

pasHoii £0,1 H.

Ha otnensHOM nmucre:

1) cnenaiiTe pUCYHOK SKCIIEPUMEHTALHON YCTAaHOBKH;

2) 3anummmte GopMyIry s pacuéTta KodpHIMeHTa TPEHUS CKOJIbKEHUS;

3) yKaxkuTe pe3ysbTaThl U3MEPEHHs Beca KApeTKH C TPy3aMH M CHIIbI TPEHUS
CKOJIbKEHUS TIPU ABUKCHUH KapETKU C TPY3aMHU 110 TTOBEPXHOCTH PEHKU;

4) 3amMIIMTE YUCIOBOE 3HAUeHUE KO3(p(HUIIMEHTa TPEHUS CKOJIbKEHUSL.

XapakrepucTuka 000py10BaHUS

[Ipy BBINOSHEHUM 3alaHUs UCHOJB3YEeTCS KOMIUIEKT oOopynoBaHusi Ne 2

B CJICAYIOIICM COCTABC:

Kommiaekt Ne 2

3JIeMEHThI 000PY10BAHHUA

PECKOMCHIAYECMbBIC XaPAKTCPUCTUKHU

® [IITaTUB JIAOOPATOPHBIN C
JepKaTensiMu

e guHaMoMeTp |

npenen usmepenus 1 H, (C=0,02 H)

® JUHAMOMETD 2

npenen usmepenus S H, (C = 0,1 H)

e qnpyxuHa | Ha ruIaHIIEeTE
C MAJUIMMETPOBOM IIKAJION

x€ctrocTh (50+2) H/Mm

e MpyXHHA 2 Ha IUIAHILETE
C MAJUIMMETPOBOM LIKAJION

x&ctrocth (10+2) H/m

e TpH Irpy3a, 0003HauuTh No 1,
No2uNe3

maccoit 1o (100£2) T kaxabIid

e HaOOpHBI Ipy3 WIKU HAOOP
rpy30B, 0003HauuTh No 4, Ne 5
u Ne 6

HAOOPHBIH TPY3, MO3BOJISTFOIITII
yCTaHABJIMBATh MAacCy IPy30B:

Ne 4 maccoii (60£1) r, Ne 5 maccoii (70£1) r
1 Ne 6 maccoit (80+1) r wim HaGop
OTJCIBHBIX TPY30B

® JIMHEWKa U TPAHCIIOPTUP

niuHa 300 MM, ¢ MUJLTUMETPOBBIMHU
NEJIEHUSIMA

® OpYCOK C KPIOYKOM U HUTBIO

macca Opycka m = (50+£5) r

HaIIPaBJLAIOIIAs JUIMHOW HE MEHEE
500 mM. JIo/KHBI OBITH 0OSCIICUCHBI
pasHble KO3()PUIMEHTHI TPEHUS
Opycka 1o HampaBJISFOIICH,
0003HaYUTh «A» 1 «b»

MIOBEPXHOCTH «A» — mpubmm3uTensHo 0,2;
noBepxHOcTh «b» — mpubmuzutensuo 0,6
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Buumanue! Tlpu 3amene kakoro-mu6o s3aeMeHTa 000pyJOBaHHs HA aHATOTUYHOE
C JPYIrMMHM XapaKTEpPUCTHKAMH HEOOXOJUMO BHECTH COOTBETCTBYIOIIHE
M3MEHEHHUs B 00pa3ell BHIMOIHEHUS 3a/1aHusl.

O0Opa3zenr BO3MOKHOTO OTBETA

1. Cxema 3KCIEpUMEHTAIBHON YCTAaHOBKHU:

_>
AN
- >
‘V'EP ]';Tﬂrn D\MMMK{“M
_)
yng
2. Figru = Frp (Ipu paBHOMEPHOM JABUKEHUN).
Fip = uN;
F
N = P = mg, cnenoBarensHo, F., = puP, cnenosarensHo, p = T;m .

3. Fum = (0,8+0,1) H; P = (4,0+0,1) H
4.1=0,2

Ykazanue sxcnepmam
N3mepenue cuiabl AMHAMOMETPOM CUMUTAETCS BEPHBIM, €Clu 3HaueHue Fiyy u P
nonagaeT B untepan +0,1 (H) k ykazaHHOMY 3HaAY€HUIO

Copep:xanue KpuTepusi basibl

[TonHOCTBIO MPaBUIBLHOE BHITIOJHEHHE 3a/1aHNs, BKIIOYAlOIIee B ce0sl: 3
1) aneKTpUUECKyIO CXEMY PKCIEPUMEHTAIBHONW YCTAHOBKHU;

2) popmyity st pacuéra UCKOMOHM BeMWYMHBI (B JAHHOM Ciydae O.ist
HAX024COeHUs1 KOIpuyueHma mpeHusi CKOJIbI*CEHUS Yepe3 8eC Kapemku
C 2py3amu U CUTY MPeHUst CKOAbIUCEHUS (CULY ms2u));

3) mpaBWIIBHO 3alMCAHHBIC PE3YJIbTATHI MPSMBIX U3MEPEHUH C Yy4ETOM
3a/IaHHBIX A0COJIFOTHBIX TMOTPEIIHOCTEeH U3MEpEeHUuM (8 danHom crayuae
pe3yIbmamsl UMeEpeHUss 8eca Kapemxu C 2py3amu U CUibl MpeHusl
CKOJIbIICEHUS (CUbL MAcU));

4) moJry4eHHOE MPaBUIHLHOE YHCICHHOE 3HAYE€HNE HCKOMOM BEIMYUHBI

3anucaHbl MpaBWIbHBIE PE3YJAbTAThl MPSIMbIX H3MEPEHUI, HO B OJHOM 2
U3 2JIeMEHTOB oTBeTa (1, 2 i 4) NpUcyTCTBYIOT OIIMOKA.

NJIN
3anucaHbl MPAaBUIbHBIE PE3YJIbTAThl MPSMBIX W3MEpPEHUM, HO OJUH U3
aneMeHTOB oTBeTa (1, 2 wim 4) oTcyTCTBYET

3anucaHbl IPABUIIBHBIE PE3YJIbTAThl NPSAMBIX U3MEPEHUH, HO B 3JIEMEHTaX 1
otBeTa 1, 2, 4 mpUCYTCTBYIOT OIIMOKH WM 3TU 3JIEMEHTHI OTCYTCTBYIOT
Bce ciryuaun BbINOJIHEHUS, KOTOPbIE HE COOTBETCTBYIOT BbILIEYKAa3aHHBIM 0

KpuTepHUsiM BbIcTaBieHust 1, 2 unm 3 OaywioB. Pa3po3HeHHBbIE 3amucH.
OTCyTCTBHE NOMBITOK BHITIOJIHEHUS 3aJaHUS

Maxkcumanvroiu 6ain 3
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Hpunoun padorsl CBY-neun

MukpoBosiHoBass mneub (wim CBY-meyb) — OBITOBOM 3JEKTpONpUOOD,
NpeaHa3HAYCHHBIA N7 OBICTPOTO TPHUTOTOBJICHUS WM OBICTPOrO IMOJOTPEBA
UMM, Pa3MOPAKHUBAHUS MPOAYyKTOB. OOBIYHO B TaKuWX IMe4axX MPUMEHSIETCS
3JIEKTPOMArHuTHOE u3iaydeHue yactotor 2450 MI'l, XOoTs B HEKOTOPBIX MEYax,
WCIIOJIb3YEMBIX B MPOMBIIIICHHOM MPOU3BOJICTBE, YaCTOTa M3IYYCHUS MOXKET
OBITh IPYTOIA.

Camoli BaXKHOW COCTaBIIAIOIIEN YacTbl0O MHKPOBOJHOBOM M€Y SIBIIAETCS
MarHeTpoH, KOTOPbIA TMpU MOAKIIOYEHUU K DIIEKTPOIIUTAHUIO TE€HEPUPYET
Y U3JIy4aeT BBICOKOYACTOTHBIE 3JEKTPOMArHUTHBIE BOJIHBI  (MHKPOBOJIHBI).
Pabouas kamepa neun 060py0BaHa METANIMYECKUMU CTEHKAMU CO CTIEHaIbHbIM
IIOKPBITHEM, OTPAXKAOUIMMU MHKPOBOJHBI, M BpPAILAOMIMUMCS IOJJOHOM,
00ecreynBaroIMM PaBHOMEPHBIN HAarpeB MPOIYKTOB (CM. pUCYHOK 1).

'

3

Puc. 1. Pacnpenenenrie MukpoBoJH B padoueit kamepe CBU-nieun

PasorpeB mnpomykroB B MHUKPOBOJIHOBOW II€YM IPOUCXOAUT IO BCEMY
00BEMY TPOAYKTA, COAEPIKAIIETO MOJISPHBIC, WU JUIOJbHBIE, MOJEKYJbl. IJTO
TaKM€ MOJIEKYJbl, Ha OJHOM KOHIE KOTOPBIX COCPEAOTOYEH II0JOKUTEIbHBIN
ANEKTPUYECKUM 3apsl, 4 Ha APYrOM — OTPULIATENbHBIM. TaKuX MOJEKYJ B IMILE
IIPEAOCTATOYHO — 3TO MOJIEKYJIBI KHPOB, CaXapoB, HO IJIABHOE, YTO IOJISIPHOU
MOJIEKYJION SIBJISIETCS MOJIeKysa Bozbl. Kakaplii Kycouek oBoILed, Mmsica, pbIObI,
(GPYKTOB COJEPKUT MILIMOHBI JIUIIOJBHBIX MOJIEKYJ, MO3TOMY PaauOBOJIHBI
MPOHUKAIOT JIOCTATOYHO TJyOOKO MOYTH BO BCE IMHILIEBHIE NPOAYKTHL. ITO
COKpallaeT BpeMs pas3orpeBa nulyd. MHKPOBOJIHBI MOTYT IPOXOAWUTH CKBO3b
CTEKJI0, Oymary, miacTuk u gpapgop, He HarpeBast ux.

BBICOKOYAaCTOTHOE ~ JJEKTPUYECKOE  IIOJE  3aCTaBIs€T  JIBUIaThCs
(moBOpauMBaThCsA) MOJSPHBIE MOJIEKYJbl BHYTPH BEIECTBA, YTO MPUBOJIUT
K pasorpeBaHuto mnpoaykra. I[IpomcxoauT 5TO Tak. ODJIEKTPOMATHUTHOE IIOJIE
MPUBOJUT K Pa3BOPOTY MOJIEKYJ, BBICTPAUBAHUID HUX B COOTBETCTBHUH
C HallpaBJICHUEM DJJIEKTPUYECKOTO MOJIA. A TaKk Kak IIOJIE IEPEMEHHOE, TO
MOJIEKYJIBl [OBOPAYMBAKOTCS BMECTE C M3MEHSIOMMMCSA 110 HANPABICHUIO
ANEKTPUYECKUM ITI0JIEM. J[BUrasch, MOJIEKYJbl «PAaCKauMBAIOTCSA», CTAIKUBAKOTCS,
yYAApATCS ApYr O Jpyra, IepenasBas SHEPTUI0 COCEIHUM MOJIEKYJIaM B 3TOM
MaTepualie U BbI3BIBAs JOIOJHUTEIBHOE Xa0TUYECKOE TEIUIOBOE IBMKEHHE. Tak
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KaKk TeMmIepaTtypa NpsIMO MPOMOPIMOHANIbHA CpPEIHEH KHUHETUYECKOW SHEPTrUut
TEIJIOBOTO JIBM)KEHMSI aTOMOB WJIM MOJIEKYJl BELIECTBA, Takoe KoyieOaTeabHOe
JBMYKEHUE MOJIEKYJI YBEJIMYMBAET €ro TeMiiepatypy. Takum oOpa3oM, MPOUCXOAUT
npeoOpa3oBaHUE »HHEPTrUU DIEKTPOMArHUTHOTO W3JIYYEHHS BO BHYTPEHHIOIO
HHEPTHUIO BEIIECTBA.

B MHKpOBOJIHOBYIO N€4b MOMECTHJIM CTEKJSHHBIM CTakaH, B KOTOPOM OBbLIO
100 M1 BOJBI, MOCJE YEro Ha OAHY MHUHYTY 3allyCTHJIM NPOTrpaMMy IOJOIpEBa.
BbIHYB 3TOT cTakaH M3 MUKpPOBOJHOBOW I€uH, yOeqWINCh, YTO BOJA U CTaKaH
Harpeguch. 3aTeéM ONBIT MOBTOPUJIM, IIOMECTUB B MHUKPOBOJHOBYIO II€4b BTOPOU
CTaKaH, aHAJIOTUYHBIN MEepBOMY, B KOTOpoM Obu10 200 MJT BOJIBI, BHOBb 3aIlyCTUB
IIporpamMmy HoJI0rpeBa Ha OJHYy MUHYTY. Bo BTOpoM ombITe BoJia B CTaKaHe MOCIIE
HarpeBaHus B MUKPOBOJHOBOM Ie4YH OyAeT ropsiuee Uil XO0JI0HEee 0 CPaBHEHUIO
C epBbIM ONIBITOM? OTBET MOSCHUTE.

O0pa3en BO3MOKHOT0 OTBETA

1. OTBeT: BO BTOPOM OIIBITE BOJIa HAIPEETCS MEHBIIIE, YEM B IIEPBOM OIIBITE.

2. Bo BTOopoM ombiTe B cTtakaHe Haxoautcs 200 mMi1 BOJBI, MOATOMY JIHITOJIBHBIX
MOJIEKYJI BOJBI B JBa pa3a Oouibllie, YEM B BOJI€ M3 MEPBOTO ONBITA. 3a OAHY
MHUHYTY HarpeBa B MUKpPOBOJIHOBOW Ieun B 000MX OIBITaX BOJE NEPEeNaéTcsi OAHO
U TO € KOJMYECTBO DJHEPIMM, KOTOpas BO3ACHCTBYET Ha BJBOE Ooubllice
KOJIMYECTBO JIMIIOJIBHBIX MOJIEKYJI BO BTOpOM cTakaHe. lloatomy cpenHsis
KMHETUYECKasi JHEPIusl TEIJIOBOIO JBMXKEHMSI MOJIEKYJ BOJbI (@ 3HA4YUT, U
TEMIIEpaTypa) BO BTOPOM CTaKaHe OyJe€T MEHbIIE CPEIHEN KHHETUUECKON SHEPTUU
TEIJIOBOr'O JIBM>KEHMSI MOJIEKYJ BOJIbI (TEMIEPATyphl) B IEPBOM CTAKAHE

Conep:kanue KpuTepus Baaabl

IIpencraBiieH MpaBWIBHBIM OTBET HA BOIIPOC, U IPUBEIECHO TOCTATOYHOE 2
OIMcaHue, He coJeprKaliee OO0k

[IpeacraBinen nOpaBWIbHBIA OTBET HAa TIOCTABJIEHHBIA  BOIPOC, 1
HO €ro OOOCHOBaHHE HE SBJISETCS JIOCTATOYHBIM, XOTSI COJAEPKUT
yKazaHue Ha  (U3MYECKHUe  SABJICHUS  (3aKOHBI), TMPUYACTHBIC
K 00CYy’>KJ1aeMOMY BOIIPOCY.

i
[IpencraBieHbl KOPPEKTHBIE PACCYXKICHWSI, TIPUBOISAIINE K TPABUIHLHOMY
OTBETY, HO OTBET SIBHO HE C(HOPMYTUPOBAH

[IpeacraBnensl OOITME PACCYKICHUS, HE OTHOCSIIMECS K OTBETYy Ha 0
MOCTABJICHHBIN BOITPOC.

NN
OTBeT Ha BOMPOC HEBEPEH HE3aBUCUMO OT TOrO, YTO PACCYXICHUS
PaBUJIbHBI, UM HEBEPHBI, WU OTCYTCTBYIOT

Maxcumanvrwiu 6ain 2
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KoHIel  pa3aBOCHHOM  CTEKJISTHHOM  TPYyOKHM — OIyIIEHBI
B cocy/bl 1 U 2, cTrosinue psaoM Ha TOPU30HTAIBLHOM CTOJIE
B KOMHaTe. M3BECTHO, Y4TO B COCYABI JI0 OJHOTO U TOTO K€ )
YPOBHS HaJIUThl BOJAA U PACTBOP COJSIHOM KHUCJIOTBI
wiotHocThio 1100 kr/M3, HO HeuwsBecTHO, TIae Kakas
KHUJIKOCTh HaxoauTcsa. Yepe3 BepxHHUI KOHEL TPyOKH U3 Heé
OTKayajau HEKOTOpOEe KOJWYeCTBO Bo3ayxa. lIpum »Tom
KMIKOCTH MOJHSUINCh B JIEBOM KOJIeHE Ha BBICOTY hi,
a B MpaBOM — Ha BbICOTy N, (cM. pucyHok). B kakoi
U3 cocya0B — | wim 2 — HasnmTa Bojia? OTBET MOSICHUTE.

O0pa3en; BO3MOKHOTO OTBETA

1. OTBeT: Boga HaiMMTa B COCYy 2.

2. JlaBieHue Ha OTKPBITBIX TOBEPXHOCTSAX JKHIKOCTEH B cocymax 1 u 2
U B TpyOKax Ha TOM K€ ypoBHE paBHO arMocdepHoMy. [laBieHue pazpexeHHOIro
BO3/lyXa B TPYOKax OJAMHAKOBOE, [IOATOMY U JaBJICHUSI CTOJIOOB JKUJKOCTEH B JICBOM
Y MIPaBOM KOJICHaX TPyOKax TaKkKe paBHBL: P1 = P2, rie P1 = p10h1, a P2 = p2gho.
CpaBHHBasi BBIPOKEHHUS, A€M BBIBOJ, UYTO TOCKOJBKY COTJIACHO PHUCYHKY
BbIcoTa Ny > Ny, TIOTHOCTh JKUIKOCTH, HAJIUTOW B COCY[A 2, MEHbIIIE IUIOTHOCTH
KUIKOCTH U3 cocyna 1 (p2 < pi1). OTO o3Hayaer, 4TO B COCyHd 2 HajauTa BOJA,
MJIOTHOCTh KOTOPOI MEHBIIE TUIOTHOCTH PACTBOPA COJISTHOM KHUCIOTHI

Conep:xxaHue KpuTepus Baabl
[IpeacTaBieH MpaBUIbHBIA OTBET HA BOIPOC, M MIPUBEACHO JOCTATOYHOE 2
000CHOBaHUE, HE COJIEPIKAIee OITUOOK
[IpeacTaBneH NpaBUIBHBIM OTBET HA TIOCTABJIICHHBIH BOIMPOC, HO €ro 1
000CHOBaHUE HEKOPPEKTHO MJIU OTCYTCTBYET.
NI

IIpencraBiieHsl KOPPEKTHBIE PACCYKICHUS, IPUBOAALINE K IPABUILHOMY
OTBETY, HO OTBET SIBHO HE CHOPMYIHPOBAH

[IpencrtaBnensl oOmME pacCyXICHHs, HE OTHOCAIIUECS K OTBETY 0
Ha MOCTABJICHHBIN BOIPOC.

N
OTBeT Ha BONPOC HEBEPEH, HE3aBUCUMO OT TOTO, YTO PACCYXICHUS
paBUJIbHBI, HEBEPHBI MJIK OTCYTCTBYIOT

Maxcumanvroiu 6aun 2
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MarHuTHy10 CTpeJIKy YCTAaHOBWIJIM Ha BEPTUKAIBHON OCH, BOKPYT KOTOPO CTpeska
MOeT cBOOO/IHO Bpamatbes. [locie Toro, kak MarHUTHAasi CTPENKa yCIOKOWIIACH,
K Hel cOOKy MOJHECIH MOJIOC MOJ0COBOro Maruuta. Kakoe HOBoe paBHOBECHOE
MOJIOKEHHE 3alMET MarHuTHas crpenka? OTBET MOSICHUTE.

Oo0Opa3sen; BO3MOKHOTO OTBETA

1. OTBeT: MarHuTHas CTpeJKa IMOBEPHETCS MO HAIMpPABICHUIO K IMOJIOCY
IIOJIOCOBOTO MarHuTa (BapuaHT — PACIIOJIOKUTCSA BAOJIb OCHU MTOJIOCOBOTO MAarHuTa;
BAPUAHT — PACHOJIOKHUTCS BJIOJIb JIMHUI MHAYKIUW MarHUTHOTO MOJIS I0JIO0COBOIO
MAarHuTa).

2. Pa3HOMMEHHBIE MAarHUTHBIE TOJIIOCA MOCTOSHHBIX MAarHUTOB MPUTATHBAIOTCS
apyr K apyry. IloaToMy OOuH W3 KOHLOB MAarHUTHOM CTPEJIKM ITOBEPHETCS
B CTOPOHY OJIM>KHETO K HEMY IOJIKOCa MAarHUTa

Copep:xanue KpuTepus Bbanabl
[IpencrapiieH nMpaBUIbHBIN OTBET HA BOIIPOC, U IPUBEIECHO HOCTATOYHOE 2
000CHOBaHUE, HE COJIEprKaIee OMMOOK
IIpencraBiieH NpaBWIBHBIM OTBET HA IMOCTABJIEHHBIM BOIPOC, HO €r0 1

000CHOBaHUE HE SBISICTCS TOCTATOYHBIM, XOTSI COACPKUT yKa3aHHWE Ha

(bu3ndeckue SBIeHUs (3aKOHBI), MPUYACTHBIE K 00CYKIaeMOMY BOTIPOCY.
N

[IpeacTaBieHbl KOPPEKTHBIE PACCYKACHHUS, MPUBOSALIUE K IPABUILHOMY

OTBETY, HO OTBET SIBHO HE C(hOpMyJIMpOBaH

[IpencraBieHsl 0OIIME PACCYXKIEHUS, HE OTHOCAIIMECS K OTBETY Ha 0
MOCTaBJICHHBIN BOIPOC.

NJIN
OTBeT Ha BONPOC HEBEPEH, HE3aBUCUMO OT TOTO, UYTO PACCYXKICHUS
MPaBUJIbHBI, HEBEPHBI MJIK OTCYTCTBYIOT

Maxcumanvrwiit 6ain 2

23

OnHOpOAHBI MACCHUBHBIA CTEPKEHb JUIMHOW 3 M YCTaHOBJIEH Ha OIODY,
HaxXOJSIIYIOCS Ha pacCTOSIHUU X = 1 M OT mpaBoro KoHIla CTepxHs (CM. pUCYHOK).
[lon nevictBueM cuibl F = 50 H, npunoxeHHOM K MpaBOMy KOHITy CTEp>KHS Tak,
KAaK IMOKAa3aHO Ha PHUCYHKE, CTEP)KEHb HaXOAUTCSA B paBHoBecuu. KakoBa Macca

CTEpKHs?
X
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Bo3MoOKHBII BAPHAHT peleHus
amo: [TockonbKy TIO YCTIOBHUIO CTEPKEHb OAHOPOMIHBIN, TO CHJIA TSDKECTH,
L=3wm JENCTBYIOIAsl HAa CTEPKEHB, MPUIIOKEHA B €ro LIEHTPE, Ha PACCTOSIHUU
X=1wm L/2 =1,5 M ot ero nmpaBoro KoHia (CM. pUCyHOK):
F=50H
- —_
mg F

Torz:a COIJIaCHO YCJIOBHIO paBHOBECHS pbIyara:
m-g-(L/2 — x) = F-x

OTtcrona m = F-x = >0-1 =10 (xr)
g(L/2-x) 10-05

m-"? Omeem: m =10 xr

Coaep:xxaHue KpuTepus

Banabl

[IpuBeseHO MOJIHOE MPAaBUJIBHOE PEIICHHEe, BKIIOYAIOIIEE CICIYIOIINEe
DIIEMEHTBHI:

1) BepHO 3amMcaHo KpaTKOE yCIOBUE 3aJ1auu;

2) 3ammcaHbl ypaBHEHHS W (OPMYJbl, IOPUMEHEHHE KOTOPBIX
HEOOXOIMMO M JOCTATOYHO IS PEIICHHS 33]]aul BHIOPAHHBIM CIIOCOOOM
(B TaHHOM PEILECHUU: YCIO8UE PABHOBECUSL Pbluacd),

3) BBIMIOJIHEHBI ~ HEOOXOJMMBIE ~ MaTeMaTHYECKHEe  IpeoOpa3oBaHMUs
U pacu€Thl, NPHUBOJSIIME K MNPABAILHOMY YHCIOBOMY OTBETY,
U MPEICTaBICH OTBET. IIpH 3TOM JOMYCKAETCS PEIICHHE IO YaCTIM»
(¢ IPOMEXKYTOUHBIMU BHIYHCIICHUSIMH)

3

[IpaBunbHO  3ammcaHbl  HeoOXoAWMble  (OPMYNBI,  TIPOBEICHBI
BBIUMCJICHHS ¥ TIOJY4YeH OTBET (BEPHBIA WJIM HEBEPHBIN), HO JOMyIIEHA
omuOKa B 3aITMCH KPATKOTO YCIOBUS WK niepeBojie enuuui] B CH.

i
[IpeacraBineHo mpaBHIILHOE PEIICHUE TOJIBKO B OOIEM BHjIE, 0€3 KaKuX-
MO0 YUCIIOBBIX PACUETOB.

NJIN
3anucanbl ypaBHeHHSI U (POPMYJIbI, IPUMEHEHUE KOTOPHIX HEOOXOAMMO
U JIOCTATOYHO JUIsl PEIICHHs] 3aJadd BBIOPAHHBIM CIIOCOOOM, HO
B MaTE€MaTUYECKUX TPEOOPa30OBAHUSAX WM BBIUYHUCICHUSAX JIOMYIICHA
omuoKa

3anMcaHo M HCIMOJIb30BAHO HE MEHEE IMOJIOBUHBI HMCXOTHBIX (OpMyI,
HEOOXOIUMBIX JJISl peLICHUS 3a4a4u.

NJIN
3amucaHbl Bce UCXOAHBIE (HOPMYJbI, HO B OAHOM M3 HUX JOIYyIIEHA
omuoKa

© Cratl'pan 2023-2024 yu. 1.
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Bce cnyuan pemieHusi, KOTOpbIE HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0

KPUTEPUSM BBICTaBJICHUS OLICHOK B 1, 2, 3 Gamna

Maxcumanvrwiit 6ain 3

24

JlBa ManeHpKMX KyOWKa oOjuHakoBoro o0béma wmaccamu 0,2kr u 0,1 kr
OJIHOBPEMEHHO HAYMHAIOT COCKAJIb3bIBATh HABCTPEUY JPYr APYyry Oe3 BpallleHUs
C IBYX TJIQJKUX TOPOK OJMHAKOBOM BBICOTHI M (popMbI. [locie cTonKHOBEHUS KyOUKH
CIIUIMAIOTCS W BMeECTe MNoAHMMaroTcsi Ha Bbicoty 0,2 M. KakoBa BbICOTa TOpOK,
C KOTOPBIX COCKOJIB3HYJM KyOuku mepen croikHoBeHHeM? CompoTHBICHUEM
BO3/TyXa MpeHeOpeyb.

Bo03MOXKHBI BADUAHT pPellieHus

ano:.
m; = 0,2 kr
m, = 0,1 kr
h=0,2m

Hcnonp3ys 3aKOH COXpaHEHMs] MEXAHUYECKOM SHEPTUH, BBIPA3UM
CKOpOCTB U CIIMIIIIMXCS IIApOB Cpa3y M0CIIe COyAapECHU:

(m, +m, )u?

(my +mj)gh= 5

42
Orcroga: h=—
29
Tak kKak KyOMKH CKAaTBIBAIOTCS C TOPOK O€3 TpeHHs, K MOMEHTY

BCTPCYU OHU O6J'Ia,Z[aIOT OHHH&KOBOﬁ CKOPOCTBIO:

2

2
m, oy m,v,

2
v, =0, =0 =4/2gH ; v* = 2gH

3anumieM 3aKOH COXPaHEHWS WMIyJbca B MPOEKIMU Ha
TOPU30HTAIILHYIO OCh:
mi-v — Myv = (M; + My)-U, rae U — CKOPOCTh CIHMIIIINXCS KyOHKOB
cpa3y Mocje COyOapeHus, U — CKOPOCTb KyOUKOB J0 COyIapeHHs.
Otcrona:

m; +m
o= (m +my) u

(m—my)
BricoTa ropok paBHa:

:U_ZZ (my +m,)° ﬁz (M +m,)° h
2 2

29 (m-my)° 29 (m-my)
b _ (0.2+01)°

(0,2—0,1)°

=mgH ; =m,gH

.0,2=18 (m)

Omeem: H=18m
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Conep:xxanue Kputepus

Bbanabl

[IpuBeneHo MOMHOE MPaBUIBLHOE PEIICHHE, BKIIOYAOIICE CIICAYIOIINE
DJIEMEHTHI:

1) BepHO 3aIMcaHo KpaTKOE yCIOBUE 33]1a4H;

2) 3amucaHbl  ypaBHEHHS W (QOpPMyJbl, NPUMEHEHHE KOTOPBIX
HEO0OXOAMMO M JIOCTATOYHO JJISI PEUICHUS 3a/1a4l BIOPAHHBIM CIIOCOOOM
(B JAaHHOM PEIICHWH: 3AKOH COXPAHEHUS. UMNYIbCA, 3AKOH COXPAHEHUs.
MexaHu4eckou 3Hepeuu, @opmyra Onsl BbIYUCTIeHUS KUHemUYecKou
aHepeul;, Gopmyaa OJisi GbIYUCTIEHUSI NOMEHYUATLHOU IHEPSULL);

3) BBINIOJTHEHBI ~ HEOOXOIUMBIE  MaTeMaTHYecKue TmpeoOpa3oBaHuUs
U pacué€Thl, MPHUBOAAIIMNE K MPABHILHOMY YHCJIOBOMY OTBETY,
U TIPEJICTaBJICH OTBET. IIpu 3TOM JOMyCKaeTCsl PEIICHHE IO YaCTSIM»
(c MpOMEKYTOYHBIMH BBIYUCIICHHUSIMHU )

3

[IpaBunbpHO  3ammcaHbl  HEOOXOAMMBIE  (DOPMYJBI,  IPOBEACHBI
BBIUMCJICHHS, U TIOJYYeH OTBET (BEPHBIM MM HEBEPHBIN), HO JOMYIICHA
omnOKa B 3aIIMCH KPATKOrO yCIIOBUS Min niepeBoje eaunuil B CH.

NJIN
[IpencraBiaeHO MpaBUIIBHOE PEIICHHE TOJIBKO B 00IIEM BHE, 0€3 KaKUX-
7100 YHCIOBBIX PACUETOB.

NJIN
3anmcaHbl ypaBHEHUS U (POPMYJIbI, IPUMEHEHHE KOTOPBIX HEOOXOIMMO
U JIOCTaTOYHO JUIA PEIICHUs 3aJadyd BBIOpAaHHBIM CIIOCOOOM, HO
B MaTeMaTHYECKUX MPEOOPa30OBAHUAX WM BBIYHCICHUSX JOIYyIICHA
oIIrOKa

3anmcaHo W WCIHOJIb30BAaHO HE MEHEe TOJOBUHBI BCEX HCXOTHBIX
dbopmyn, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H.

i
3anmcaHbel BCe MCXOAHBIC (POPMYIBI, HO B OAHOW W3 HUX MOMYIICHA
omuoka

Bce cnyuyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM
KpUTEPUSIM BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oama

Maxcumanvrwiit 6ain

3

25

Yaitauk, KIIJI kotoporo pasen 80 %, Bkiatou€H B ceTh HanpspkeHuem 220 B. Uemy
paBHa CWJIa TOKa B CIHpad 4ailHHKa, eciii B HEM 3a 10 MUH MOXHO HarpeTb

ot 20 °C mo xumenust 2,2 Kr BOAbI?

Bo3MoxHBII BApHAHT pelieHus

aHo: ~Q
U=220B ="A
n=80%=0, Q=cm(t—t1); 4=Ulz
m=2,2 xr B Cm(t2 _tl)
t1:20 °C n= Ult '
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t, =100 °C Orcrona:

1 =10 mun =600 ¢ | = cm(t, —t;)

¢ = 4200 Jix/(xr-°C) Unt

| _ 4200-2,2-(100 - 20) _
220-0,8-600

7 (A)

-7 Omeem: 1 =7 A

Conep:xanue KputTepus

Bbanabl

[IpuBeneHoO MONHOE MPaBWIIBHOE PEIICHHEe, BKJIIOYAIOIIEe CIIEAYIONINe
DIIEMEHTHI:

1) BepHO 3ammcaHo KpaTKOe YCIOBHE 3a/1a4H;

2) 3amucaHbl YypaBHEHHS U (QOPMYJbl, NPUMEHEHUE KOTOPBIX
HEOOXOIMMO U JIOCTATOYHO /ISl PEIICHUS 33]]a4H BHIOPaHHBIM CIIOCOO0M
(B mMaHHOM peIICHHUU: @opmyra Ons onpeoeieHus Kodgp@uyuenma
noJje3Ho2o oeucmeus, gopmyna 0 paciéma pabomsl dNEeKMPULECcKo20
moxa, ¢opmynra 0na pacuéma Koauuecmea Mmenjiomel, NOJYUEHHO20
MeoM NPU HaepesaHuu);

3) BBINIOJTHEHBI ~ HEOOXOIUMBIE  MaTeMaTHYecKue mpeoOpa3oBaHuUs
U pacu€Tbl, MPHUBOIANIMNE K MPABHWILHOMY YHCIOBOMY OTBETY,
U TpeacTaBieH OoTBeT. [Ipu 3TOM AOMyCKaeTcsl pelieHHe IO YacTsIM»
(c MpOMEXYTOYHBIMH BBIYMCIICHHUSIMHU )

3

[IpaBmibHO  3ammcaHbl  HEOOXOAWMBIE  (DOPMYJBI,  IIPOBEICHBI
BBIYHCJICHHS, U TIOJydeH OTBET (BEPHBIN MM HEBEPHBIH), HO JOIMYIIECHA
OmuOKa B 3aITUCH KPATKOTO yCIIOBUS Win niepeBojie exuuui] B CH.

NJIN
[IpencraBiaeHO MpaBUIIBHOE PEIIEHHE TOJBKO B 00IIEM BHJE, 0€3 KaKUX-
K00 YHCIOBBIX PACUETOB.

NJIN
3anucanbl ypaBHEHHUS U (HOPMYIIbI, IPUMEHEHHE KOTOPBIX HEOOXOIUMO
U JOCTATOYHO JIJIS PEMICHUS 3aJadd BBIOPAHHBIM CIIOCOOOM, HO
B MaTeMaTHYeCKUX IPEeOOpa3OBaHUSAX WM BBIYMCICHHUSAX JOIMYINEHA
oIIrOKa

3anucaHo M HKCIIOJIB30BAHO HE MEHEE IOJIOBUHBI HMCXOIHBIX (OpMYII,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H.

NJIN
3anucaHbl BCe HMCXOJHBIC (OpPMYyNBI, HO B OAHOH W3 HHX JOIyIICHA
OIIHOKa

Bce cnyuyam pemieHusi, KOTOpble HE COOTBETCTBYIOT BbIIIEYKa3aHHBIM
KpUTEPUSM BBICTABIIEHUS OLIEHOK B 1, 2, 3 Oaia

Maxcumanvrwiu 6aun
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