Bapuant Ne2024304

KOHTPOJILHBIX H3MEPUTEJIbLHBIX MATEPHAJIOB
A7 npoBeneHusi B 2024 roay npoGHOro 3xK3amMeHa
no ®U3UKE
NHcTpyKIus M0 BHINOJHEHUIO PA00THI

JI7is BBIOJTHEHUS 9K3aMEHAIMOHHON paboThl MO (U3HMKE OTBOAMTCA 3 yHaca
55 mMunyT (235 MunyT). PaboTa cOCTOMT M3 JABYX 4YacTeW, BKIIOUYAIOIIMX B CeOs
26 3a1aHuii.

B zaganuax 1-4, 7, 8, 11-13 u 16 orBeTOM SIBIAETCS IIEJIOE YUCIIO HIIH
KOHEYHasi JecaThuyHasi poOb. OTBET 3alUIIUTE B MOJIE OTBETa B TEKCTE PalOTHI,
a 3aTeM IMepeHEecUuTe MO MPUBEAEHHOMY HIKE 00pasily B OnmaHk orBera Ne 1.
EnunHuiiel usmepennst pu3nyeckux BETMYUH MUCATh HE HYKHO.

OrTBer: -2,5 m/c?. - 2 /} 5

OtrBetoM K 3amanmssM 5, 6, 9, 10, 14, 15, 17, 18 u 20 sBusercs
nocneaoBaTeabHOCTh IuGp. OTBET 3amMIIMTE B IOJIE OTBETa B TEKCTE PalOTHI,
a3aTeM MEePEeHECUTE MO MPUBEAEHHOMY HIKE oOpasily 0e3 mpoOesioB, 3arsiThiX
U APYTHUX JOTOJIHUTEIBHBIX CUMBOJIOB B O11aHK OTBETOB Ne 1.

A|b
Orser: 41 LI |

OtBeroM K 3amanuio 19 sasisrorcs aBa yucia. OTBET 3alMIIUTE B II0JIE

OTBETa B TEKCTE pabOTHl, a 3aTeM IEPEHECUTE 10 IPUBEIEHHOMY HIDKE o0Opasiy,
HE pazjienss yncia npobenoM, B 6JaHk oTBeToB Ne 1.

Omer: (14 + 0,2 )H. |, 40,2

OtBet Kk 3aganusMm 24-30 BKJOYaeT B ceOsi MOJPOOHOE OMUCAHUE BCETO
X0/la BBINMOJHEHUs 3a7aHus. B Onanke oTBeToB No 2 ykakuTe HOMEp 3aJaHUs
Y 3aIUIINTE €ro MOJIHOE PEIICHUE.

[Ipy BBIUKMCIEHUSX pa3pelIaeTCsl HCMOIb30BaTh HEMPOTrpaMMHPYEMBbIN
KQJIBKYJISITOP.

Bce 6nanku EI'D 3anonustoTcs sspkuMu 4EpHBIMU YepHUIIaMu. Jlomyckaercst
VCIOJIb30BaHUE IeJIEBON WU KAIIWJUIIPHOU PYUYKH.

[Ipy BBIMONHEHUU 3aJaHUM MOYKHO MOJIb30BATHCSI YEPHOBUKOM. 3amHCH
B YePHOBHKE, 2 TAKJKe B TEKCTe KOHTPOJIbHbIX H3MEPUTEIbHBIX MATEPHATIOB
He YYUTHIBAKOTCS NPH OLICHUBAHUM PA0OTHI.

bannel, mosyueHHsle Bamu 3a BBINOJHEHHBIC 3aaHUSI, CYMMHUPYIOTCS.
[TocTapaiiTech BBINOJHUTH KaK MOXXHO OOJbIlI€ 33aJlaHuid U HaOpaTh HaMOOJIbLIEe
KOJIMYECTBO 0aIOB.

ITocne 3aBeprieHus: paboThl MPOBEPHTE, YTOOBI OTBET Ha KaXJ0€ 3aJaHue
B O;1ankax oTBeToB Ne 1 1 Ne 2 Obui 3anucaH 1o MpaBUILHBIM HOMEPOM.

Kenaem ycnexa!



Huxe npuBeeHbl CripaBOYHbIE JaHHBIE, KOTOPhIE MOTYT MOHAA00UTHCS Bam
IIPU BBITIOJTHEHUH PAOOTHI.

JdecaTHYHBIC IPUCTABKHA

Haumeno- | O6o3naue- | Muoxurens | Hammeno- | O6o3Haue- | MHOXHTEID
BaHUeE HHE BaHUeE HHE
rura r 10° CaHTHU c 102
Mera M 10° MUJLIH M 10°3
KHJIO K 10° MHUKpPO MK 10°
IFeKTO r 10? HaHO H 10°°
eI I 10 ITHUKO i 1072

Koncmanmeot

YHUCIIO TT n =314

YCKOpPEHHUE CBOOOIHOTO MaICHHS Ha 3eMIie g=10 m/c?

IrpaBUTAILIMOHHAS TOCTOSTHHAS G=6,7 107 H-m%/kr?

YHUBEpCaJbHas ra3oBasi IOCTOSIHHAS R = 8,31 JIx/(moinb-K)

nmocrosguHas bosgpiimMana k= 1,38-10723 JIx/K

MOCTOSIHHAsI ABOTaIpO N, = 6-10% momp *

CKOpPOCTB CBETa B BAKyyMe c=3-10° m/c

K03 QUIMEHT IPOMIOPLIOHANBHOCTH B 3aKkoHe Kytona K= 4; =9-10° H-m*/Ka®

0

MOJIYJIb 3apsaa dJICKTPOHA _

(3neZ4eHTagHLH71 3J1e1<fpnqec1<1/n71 3apsin) e=16-10" Kr

nocrosiHHas [lmanka h=6,6:10"* k¢

Coomnowenusn medxcoy paiudHoIMu eOUHUUAMU

TeMIeparypa 0K=-273°C

aTOMHasl €IMHUIIA MACChl laeM. = 1,66-10727 KT

1 aromMHas eqUHUIIA Macchl SkBUBajgeHTHa 931,5 M»B

1 5EeKTPOHBOIBLT 15B=1,6:10"° JIx

Macca wacmuuy

AJIIEKTPOHA 9,1-10’31Kr ~ 5,5-10’4 a.e.M.

MPOTOHA 1,673-10% kr ~ 1,007 a.e.m.

HefiTpOHa 1,675-10% kr ~ 1,008 a.e.m.

Ilnomnocmo MOJICOJTHEYHOI0 Macja 900 kr/™m°

BOJIBI 1000 xr/m® ATIOMUHUA 2700 xr/m°

npesecunsl (cocHa) 400 kr/m> Keresa 7800 kr/m°

KEepOCHHA 800 xr/m’ pTYTH 13 600 xr/m’

Yoenvnaa mennoémxocme

Bosel  4,2:10°  JIk/(xr-K) amomunus 900 Jxk/(xr-K)

mppa 2,1-10°  Jox/(kr-K) Me 380 Jk/(krK)

xKeresa 460  JIx/(xr-K) qyryHa 500 Jhx/(xr-K)

CBUHIIA 130  JIx/(xr-K)




Yoenvnaa mennoma

napooOpa30BaHus BOJIBI 2,3-10° Jlx/xr
MJIaBJICHUS CBUHIIA 2,5-10* Iix/xr
IJIaBJICHUS JIbJIa 3,3-10° [Ix/kr

Hopmanwnuie yenosun:  nasnenne — 10° ITa, temmeparypa — 0 °C

Monapuas macCca

azoTa 28-10° kr/mMonb relus 4.10°°
aprosa 40-10°  kr/Monb KUCJIOpOJia 32.10°°
BOJIOpOA 2.10°% kr/moms JINTHSA 6-10°°
BO3/TyXa 29.10° «kr/mMoIb HEOHA 20-10°3

BOJIbI 18-10° kr/mMomnb YTIIEKHUCIIOro ras3a 44.10°°

KI'/MOJIb
KI/MOJIb
KI'/MOJIb
KI/MOJIb
KI/MOJIb




BAPHUAHT 4

Yacts 1

Omeemamu k 3adanuam 1-20 saenaromes wucno unu nocnedoeamenbHocms yudp.
Omeem 3anuwume 6 noie omeéema 6 mekcme pabombui, a 3amem nepenecume
6 BIAHK OTBETOB N: 1 cnpasa om nomepa coomeéemcmeyowezo 3a0anus,
Hawuraa ¢ nepeol knemourku. Kancooii cumeon numume 6 omoenvrholu knemowke
6 coomeéemcmeuu ¢ npueedénnotmu 6 6aanke obpasyamu. EOunuys. usmepenusn
dusuveckux 6eAUUUH NUCAMY He HYIHCHO.

Ha pucynke npuBeféH rpauix 3aBHCHMOCTH IPOEKIMH U, CKOPOCTH TeJjla OT BpeMeHH f.

Uy, M/C
15
10 N

5 10 /15 | 20\] 25 | 30 PR

OmpefenuTre NPOEKNIUIO @, YCKOPEHUS STOTrO Teja B MHTepBasne Bpemenu ot 20 go 30 c.

OrBer: M/c2.
E Ha pucyHKe mokasaHBI CHJIBI (B 3aJaHHOM MacimiTabe), AeHCTByOIue H A
Ha MarepHalbHyl0 TouKy. CTopoHa KieTKu coorBercTByer 2 H. Va
o o 1
OnpenennuTe MOAYJIb PABHOAEHCTBYIOIIEH IPHUIOKEHHBIX CHIIL.
i ]
OrserT: H. -2 L

EI B wuHepuuanbHOH CHCTEMe OTCYETA TeJJO [ABUMKETCA IO INPAMOH Iox HaeiicTBHEM
IOCTOAHHON cuiabl BeaumumHOM 22 H, He MeHsasa HanpaBieHusa. HadaabHBIM WMIIYJIbC
resa paBeH 40 kr-m/c. Kakum cramer uMnyiabc Teaa deped 3 c?

Orser: KIr - M/c.

Ha xaxoii raybuHe JaBjieHHMe KepOCMHA B OTKpPBLITOM nucrepHe paBHo 16 xIla?
ArmochepHOe JaBieHNe He YYUTHIBATH.

OrBer: M.

© 2024. 000 «HMsparenscrso «HanuoHanbHOe o6pasoBaHme» X
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5]

B rabsune nmpeacraBiieHbl HAHHBIE O MOJIOMKEHUM IIAPUKA, MIPUKPEILIEHHOTO K IPYKHUHE
U COBEpHIAIOINEro HesaTyxalolmyue KoJjie0aHHsA BAOJL TOPU3OHTAJIBbHON ocu Ox,
B pPas3JUYHbIE MOMEHTHEI BPEMEHH.

t,c |00/02}04|06(08]101,2|1,4|16/|18(20/(2,2|2,4|2,6|2,8|3,0]3,2
x,mm| O | 5 9 |12 |14 | 15| 14 |12 | 9 5 0 |-5|-9|-12|-14|-15|-14

W3 mpuBenéHHOro HMIKE COHCKA BBIOEDUTE BCE BepHBIE YTBEPKIEHUA OTHOCHUTEIHHO
9THUX KOJIeOaHHI.

1) Yacrora xoJsiebanuii mapuxa pasHa 0,25 I'm.

2) Tlomnaa mMexaHWYecKas JHEPrus MAATHHUKA, COCTOSAINEro M3 IapuKa ¥ IPYKWUHEI,
3a IIEPBYIO CEeKYHAY KoJieGaHWiI MOHOTOHHO YBEJIWYMBAETCH.

3) KumeruuecKkasi sHeprus IapuKa B MOMeHT BpemeHu 2,0 ¢ MaKcHMaJbHA.

4) Avmiuryna xogebaHuii mapuxa pasHa 30 M.

5) IloreHnmanbHasA SHEPrUA MPYKUHBI B MOMEHT BpemeHHM 4,0 ¢ MUHMMAJbHA.

Orser: .

YueHUK uccieqoBajy ABM)KeHHe OpyCKa 10 HAKJOHHOM ItockocTu. OH ompeaeauns, 4To
Opycok, HauyMHasg ABUKEHHE U3 COCTOSAHUA IOKOd, mpoxoguT 20 c¢M ¢ YyCKOpeHueM
1,6 wm/c?. VYcraHOBUTE COOTBETCTBHE MeEXKJy 3aBHCHMOCTAMM, IIOJYYeHHBIMH IIpH
HCCIeXOBAaHUM IBUXKEHUSA OPYCKa, U YPAaBHEHUSAMHM, BBIPAKAIOIIMMU 3TH 3aBHUCHMOCTH.

K xasxz0#l nosumum nepBoro cToudia moaGepuTe COOTBETCTBYIOIIYIO MO3UIUI0 U3 BTOPOTO
crosbna M 3anmummuTe B TAGAMIY BhIOpaHHBIE IMMPHI IO COOTBETCTBYIOIUMH OyKBAMHU.

3ABUCHUMOCTHU YPABHEHHUA
A) saBucumocTs 1yTH [, IPOIAEHHOrO 1) I=Av, rme A=0,56 c
OpPYCKOM, OT CKOPOCTH U 2) 1=Buv?, rae B=0,3125 ¢2/m
B) zaBucMMOCTE MOAYJNS CKOPOCTH OpycKa ’ ’
OT BpeMeHH ¢ 3) v=Ct, roe C=1,6 m/c?

4) v=Dt, rne D=0,8 m/c?

OtBet: |A| B

Bo ckospkO pas [qOKHA YMEHBIIUTHCS aOCOJMIOTHAA TeMIepaTypa OAHOATOMHOI'O
HeaJIbHOTO rasa, 4YTOObI CpeZHEKBaJApaTHYHAs CKOPOCTH TEIJIOBOIO [IBUIKEHUS €ro
MOJIEKYJ YMeHbIInWJgach B 3 pasa?

Orser: B pas(a).

B cocyne ¢ moagBH)KHBIM NODPIITHEM HAXOAATCA BOJAA M €€ HachIleHHBIM map. O6béM mapa
MeAJEeHHO YMEHBIIUJIN B 2 pasa MIpH MOCTOAHHOM TeMmeparype. OmpenesuTe OTHOIIEHHE
4uciaa MOJIEKYJ IIapa B COCyZ€e B KOHIe IIpollecca K YMCJY MOJEKYJ Ilapa B cocyhe
B HavaJie IIpoliecca.

OTBerT: .

© 2024. 000 «UsparenscrBo «HaumonansHoe oGpazoBanue»
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TUNOBLIE 3K3AMEHALMOHHBIE BAPUAHTHI

|

[y
[

C 0ZHOATOMHBIM HEATbHLIM ra30M IPOUCXOAUT MUKIUYECKUH  p, kIla
nponecc 1-2—-3—-4-1, pV-guarpaMmma KOTOpOro IIpeACTaBJIeHA 1l |2
Ha puHCyHKe. MaKcuMaJbHAsi TeMIlepaTrypa, [IOCTATaeMas 200
ra3oM B 9TOM IIporecce, cocraBiaser 400 K. Macca rasa 100
nocrosHHA. Ha OCHOBaHWM aHaJM3a 3TOT0 MUKJIUYECKOTO 4 |3

mporecca BeIGepHUTE BCe BEPHBIE YTBEDIKACHUA. 0 24638 V.

1) MunuManbpHas TeMmIepaTypa B IUKJIM4YecKoM mporecce paBHa 200 K.

2) KoanuecTBO TEIJIOTHI, IIePeJaHHOe ra3y IpU M30XOPHOM HarpeBaHuu, paBHo 900 IIx.
3) B mpomecce 2—3 ras moJsiyyaeT IIOJIOMKUTEJIBHOE KOJMYECTBO TEILJIOTHI.

4) Pabora, COBepIIéHHAA HAaJ rasoM Ipu ero umsobapHom cikatum, paBHa 100 Ix.

5) Pabora rasa sa mukJa pasua 200 Ix.

OrBeT: .

B nmauHApe mnOAL IOPIIHEM HAXOAWJIOCH TBEpPAOE ¢
BelrecTBO Maccoit m. IIuauHAD MOMECTHIN B IIeYb.

Ha pucyHke cxemMaTHYHO TIIOKasaH rpadbmK At
N3MeHeHMs TeMIepaTyphl ¢ BeIecTBa II0 Mepe Tttt
TOTJIOIIEHWA HM  KOJHYeCTBa  TemJoThl Q. At,
@opmynbl A 1 B mo3BOJAIOT paCcCUMUTATH 3HAYEHHS  Af
dusuveckux BeJIMYUH, XapaKTepu3yIoIIuX -
IIPOMCXOLAINE C BEIIeCTBOM TEIJIOBHIE ITPOIIECCHI.

YcraHoBUTE COOTBETCTBHE MEXKIY (GOpMyJIaMu AQ, AQ, AQ, AQ, AQ; @
1 (pU3NYECKUMU BeJHUYNHAMM, 3HAYEHHE KOTOPBIX
MOYKHO PACCUMUTATH II0 3THUM (POPMYJIaM.

K xaxgoit mosunum mepBoro croJbna moa6epuTe COOTBETCTBYIONMIYIO ITO3UIIUIO U3 BTOPOT'O
cToJ0IAa M 3anIMINUTEe B TAOJAMIlYy BhIOpaHHBIe HMU@PPHI IIOA COOTBETCTBYIOIIMMH OYKBaMMH.

DPOPMYJIBI OU3NYECKHUE BEJINYNHBI
AQ 1) yaenbHas TEIIOEMKOCTh TBEDPJOI'O BelllecTBa
A) AL 2) ynenbHas TEIMJIOEMKOCTB SKHIKOCTU
1 3) ymenpHadA TeIJIOTA ILJIABJICHUSA
B) AQ, 4) ynesnHasa TeIJoTa Iapoo6pasoBaHUA
m
Oter: |A|B

Cusa ToKa, TEKYIIEero o MpoBOAHUKY, paBHa 6 A. Kakoil sapaj npoiféT no NpoBOAHUKY
3a 30 c?

OTserT: K.

IlpoBosmounaa pamka maomanbsio 1073 M2 Bpamaerca B OZHOPOZHOM MAarHHTHOM IIOJe€.
Och BpaleHus, Jexxallas B ILIOCKOCTH PAMKH, NEPHCHAUKYJISPHA BEKTOPY MArHUTHOM
UMHAYKIUHU. MAarsuTHBIA IIOTOK, MIPOHU3LIBAIOINUI ILIOIIAAL paAMKH, HW3MEHAETCH
mo 3akoHy ®=2-10""cos20nt, rae Bce BeamuuHE BhIpakensl B CU. 3a Kakoe BpeMms
paMKa cOBepIlIaeT OAWH IIOJHBEIN 060pOT?

OrBer: c.

© 2024. 000 «UzgarensctBo «HanmonansHoe ofGpasoBaHue»
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16

17

WBEAYKTUBHOCTh KATYIIKH HAEAJIbHOTO KO0Je6aTeIbHOT0 KOHTYypa
L=0,1 Te. Kaxoi#t pmomxHa OBIT HHAYKTUBHOCTH L, KaTyIIKH
B KOHType (CM. DHCYHOK), 4dYTOOLI I@Ipu IepeBoie KJiioua K
U3 mnoJyoxkeHus 1 B momoKeHHMe 2 4yacTora COOCTBEHHBIX
9JIEKTPOMATHUTHHIX KoJieOaHHUII B KOHType yMeHbIujaach B 3 pasa?

Orser: Tu.

Hezaps:xeHHOe MeTaJIMYeCKOe TeJIO, IIPOJOJbHOE CedYeHHe
KOTOPOTO IIOKA3aHO HA PHCYHKE, I[IOMECTHJIX B OJHOPOJHOE
BJIEKTPHYECKOe IIoJe HANpsKEHHOCThIO E. W3 mpuBexéHHOrO
HUKe CIIMCKa BbIOepuTe BCe BEPHBIE YTBEPIKACHUA, ONUCHIBAIOIIINE
pe3yabTaThl BO3AEUCTBUA JTOr0 IOJA HA METAJIMYECKOEe TEJIO.

1) ITorennmuan B Touke A Goablle moTeHImaga B Touke C.

2) B Touke C MHAyIMPYETCA MOJOXKHUTEJbHBIM 3apsAj.

3) Hanps:k€HHOCTH 9JIEKTPHUUYECKOrO II0JIA B TOYKe D paBHA HYJIO.
4) B Touke B MHAYyIMPYETCA OTPUIATEJILHBIA 3apsj.

5) Konnenrpanus cBOG0OJHBIX 3JIEKTPOHOB B TOYKe B HaumMeHbIIas.

OrBerT: .

Ilnockas cBeroBas BOJIHA IEPEXOJUT M3 BO3AyXa B TJIHIEPUH
(cM. pucyHOK). YUTO IPOMCXOAWT IpPHU 3TOM IEpexofe C YacTOTOH
3JIEKTPOMATCHUTHBIX KOJIeGAHUA B CBETOBOH BOJIHE M CKOPOCTHIO HX
pacmpocTpaneHusa? Husa Kakaoi BEJIUYUHBI oIpeeInTe
COOTBETCTBYIOIIMI XapaKTep M3MEHCHUA:

1) yBenmuuuBaercsa 2) yMeHbIIaeTCs 3) He uaMmeHseTcs

SanumuTe B Tabiauny BhIOpaHHBIE UMD JJIA KaXJ0H (PU3MIECKOH
BesmuuHbl. [{udpsl B 0OTBETE MOryT HOBTOPATHCH.

YacToTa 3J€KTPOMArHUTHBIX CKOpoCTh pacnpocTpaHeHUs
KoJiebaHmi 3JIEKTPOMArHUTHBIX KoJe0aHui

IIpu mnepecrpoiike paGoTEI Jiasepa MOIHOCTh HCIYCKAEMOI'0 KM CBETOBOTO IydYKa
YMeHBIINIach B 3 pasa, a SHePrusa KaikIoro MCIycKaemMoro hoTOHa YMEHBLIINJIAch B 2 pasa.
Bo ckospKO pas yBenmumiach NMpM TOM AJIMHA BOJHBI MCIYCKAeMOI'o Ja3epoM cseTa?

OrseT: B pas(a).

Kak usmenaTca mpu aJIeKTPOHHOM P-pacliajie MaccoBOoe YHMCJIO SApa M YKMCJO IPOTOHOB
B saxpe?

Jna Kaskno¥l BEeJMYUHEI ONPEAEINTE COOTBETCTBYIOIUM XapaKTep M3MeHeHW:
1) yBemuuurcs 2) yMeHBUIUTCS 3) He HU3MEHHTCH

Sanumute B Tabauny BriOpaHHble UGDHl AJA KakAo# ¢usndeckoil BenumuuHbl. Iudpsl
B OTBETE MOT'YT IIOBTOPATHLCH.

MaccoBoe yucJao Aapa Yucoo IpOTOHOB B AApPE

© 2024. 000 «HsparensctBo «HanuonansHOe 06pasoBaHUe»
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38 TUNOBBLIE S3KSAMEHALIMOHHbLIE BAPUAHTbI

Bribepure Bce BepHBIE YTBEpXKAEHUA O (DUSUUYECKHUX SABJICHHAX, BeJIUUYMHAX
U 3aKOHOMEPHOCTAX. 3amuIIuTe IuGphl, HOA KOTOPHIMM OHM YKA3aHBI.
1) T'poMKOCTb 3BYKa OIpefeadeTcsa aMILIUTYLOM 3BYKOBBIX KoJIeGaHWii.
2) TemnepaTtypa njaBjieHUA KPHUCTAIMYECKHX TeJ He 3aBHUCHUT OT MX MAacChI.
3) B menm mOCTOSAHHOrO TOKA HAa BCEX IIOCJENOBATEJLHO COEJHHEHHBIX PpE3HUCTOpax

HaIpsKeHHue OJUHAKOBO.

4) CKOpOCTH pacIpOCTPAHEHHA PAJHOBOJH B Boje 0OJbIIIe CKOPOCTH CBETa B BaKyyMe.
5) IIpu a-pacmage sizpa obpasyeTcs AAPO HOBOI'O 3J€MEHTa M AAPO aToMa TeJiusd.

Orser: .

Ompenenure mOKasaHUsA ammepMmerpa (CM. PHCYHOK), €CaH
abCoJIOTHAsL MOrPEeIIHOCTh IPAMOr0 H3MEPEeHHS CHJBI TOKA
paBHa IieHe [eJIeHWA aMIepMeTpa. QN

I‘IIH\

Orser: ( + ) A. 0,6

B 6nanx omeemoe N 1 nepenecume monvko wucna, ve pazdeanas ux npobenom
uau Opyzum 3HAKOM.

VuyeHUKY HEOOXOAMMO Ha ONBITE BHISICHUTH, 3aBHUCUT JIM YacTOTa CBOOOAHBIX KojebaHMit
NPYKUHHOTO MASITHUKA OT KECTKOCTH IPYKHMHBI. ¥ HEro MMeeTcs MATh IPYKUHHBIX
MasATHUKOB, XapaKTEPUCTMKM KOTOPBIX IIpUBeleHH B Tabauie. Kakue 06a MasaTHHKA
HeOOXOZAMMO B3ATh YYEHHMKY, YTOOBI IIPOBECTH AAHHOE HCCJIefOBaHUE?

Ne maarauka | Kécrkocrs npyxunsl, H/m 06Bém rpysa, cm® Macca rpysa, r
1 40 30 100
2 60 60 200
3 60 30 100
4 80 60 100
5 60 80 200

Sanummnre B TaGaMIly HOMEpa BHEIOPAHHBIX MAaATHUKOB.

OrBer:

He 3a6ydvme nepenecmu 6ce omeemut 6 6a1ank omeemos N 1 6 coomeéemcmeuu
¢ uHcmpyxyueill no 6biNOAHEeHUl0 pabomuvl.
IIposepvme, wmobGv. kKaxcOvli omeem G6vbin 3anNUCAH 6 CMpPOKe C HOMEPOM
coomeéemcmeéyruezo 3a0aHuA.

© 2024. 000 «HsparenscrBo «HanmonansHoe o6pasoBanue»
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YacTts 2

Ana 3anucu omeemoé na 3adanus 21-26 ucnonwvdyiime BJIAHK OTBETOB N: 2.
3anuwume cuhavwana Homep 3adanusa (21, 22 u m.d.), a 3amem peulenue
coomeemcmeyowei 3adavu. Omeemo. 3anucwviéalime Y€mro u pasbopuueo.

JIérkaa HUTH, IPUBA3AHHAA K Ipys3y maccoii m = 0,3 Kr, nIepeKUHyTa 4yepes nngaJILHHI‘«i
HeMmoABIKHEIN 6j0K. K ImIpaBoMy KOHIly HHUTHM IPHUJIOKeHa mocrogHHad cuia F. Jlesaa
yacTh HHUTH BepPTHKAaJbHA, a I[IpaBad HakKJoHeHa II0x yrioM o =30° K TOpPU3OHTY
(cM. PHCYHOK).

ITocTpoiiTe TpaduK 3aBUCHMOCTM MOAYJs CHJIbI peakmum croia N or F Ha oTpeske
0<F<10 H. OrBer noscHuTe, YyKasaB, Kakue (pusmdecKue SBJICHUA U 3aKOHOMEPHOCTHU
Bel ncmosis3oBasin 4yist 00BLACHEHUA.

o]

o nmwh o &I

2 46 810F,H

ITonnoe npaeunvhoe peutenue Kaxcdou u3 3adaw 21-26 donxno codepricamo
30KOHbL U (POpMYnbL, NPUMEHEHUE KOMOpPbLX Heo6xo0umo u docmamouno 0nsn
peweHus 3adavu, a makxlye mamemamuyecKkue npeo6PaA306AHUA, PACULEMBL
C YUCTLEHHBLM OMmEéemoMm U npu Heo6xod0umocmu pUCYHOK, NOACHAIOW UL peleHue.

Kycok apma omycTuam B TepMmoc ¢ Bogoii. Hauanpmas Temmeparypa Jbga paBHa 0 °C,
HayaJbHasg Temnoeparypa Boasl paBHa 15 °C. TemIoéMKOCTBI0 TepMOCa MOXKHO
npenebpeus. Ilpum JgocTMIKEHMM TeIJIOBOI'O pPABHOBECHS B BOJEe OCTaéTcd IJIaBaTh
KycoueK JbJa. KakoBa mcxogHas Macca BOIbI, €CJIM B IIpoIlecce Imepexoja K TeIJIOBOMY
paBHOBecuio pacrasao 120 r apga?

B rabuune NOKasaHo, KaK MEHSJICA TOK B KATYIIKe WIeaJbHOr0 Ko0Jie6aTeJIbHOTO
KOHTypa IpH CBOOOJHBIX 3JIEKTPOMATHMTHBIX KOJEeOaHHAX B 9TOM KOHTYDe.

t, 1078 ¢ 0 1 2 3 4 5 6 7 8 9
I,103A | 4 2,83 0 -2,83 -4 —-2,83 0 2,83 4 2,83

BeiyuciuTe MO 3TUM [JAHHBIM MAKCHUMAJbHYI0 OSHEPrUi0 KaTYIIKU, eCcJIu EMKOCTb
KoHAeHcaTopa paBHa 405 nod.

B BepTHKaIBbHOM IIUIMHIPHAYECKOM COCYZe C ILIOLUIALbI0 HOIepedHoro cedenusa S =5 cm?2,
OJ TOJBMIKHBIM MOPIIHEM Maccoii M =1 Kr ¢ JgexamuM Ha HEM TIPy30M Maccoi
m=0,5 Kr HaXogWUTCA BO3AYyX IPH KOMHATHOI Temmeparype. IlepBoHadaJbHO HOpIIEHB
Haxojgujca Ha BeicoTe h; =13 cm or aHa cocyza. Ha kKakyio BermuuHy AR H3MEHUTCA
39Ta BBICOTA, €CJIH TPy3 CHATH ¢ mopinuA? Bosgyx cuuTaTh uOeadbHBIM Ia3oM, a €ro
TeMIepaTypy — HeHM3MeHHOH. ATMmochepHoe naBienue paBHo 10° Ila. TpeHuwe MexRAy
CTeHKaMH U IIOPIIHEM He YYHTLIBATD.
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[—7_5:' IIo ropusoHTANBHBIM  IIEPOXOBATHIM  PEJILCAM
c npeHe0peKuMo MAaJIbIM JJIEKTPUYECKUM
COIIPOTHUBJIEHHEM MOTYT CKOJb3UTH JBA ONUHAKOBHEIX B 2 1
CTEepKHA conporuBieHueM R. Paccroanme Mexgy F
peascamu [ = 10 cMm. PesbChl CO CTEPIKHAMU HAXOLATCS / /L“"'>
B OAZHODOJHOM BEPTHKAJbHOM MACHHUTHOM IIOJIe
¢ wuHAyKnmeit B=2 Ta (cm. pucysHox). Ecau
Ha TepBBLIA CTep:KeHb AeHMcTByeT ropmsoHTadbHasa cuaa F=0,5 H, manpaBienHas BAOJb
pPenbCcoB, 00a CTEPIKHSA ABUMKYTCA IOCTYIIATEJIBLHO PABHOMEDHO C Pa3sHBIMHU CKOPOCTSIMHM.
IIpy 5TOM CKOPOCTh JABHKEHHS IIePBOrO CTEPKHA OTHOCHUTEJIBHO BTOPOI'O paBHA
Vorg = 0,75 mM/c. Omnpepesnure comporusienue R oxsoro crepxuA. CaMoumHAyKIHeH
KOHTYpa npeHeOpedb.

HeBecomsulit cTepskeHb AB ¢ AByMs MaJLIMH TI'DY3UKaMH
maccaMu m;=100 r mw my,=200 r, pacHOJOXKEHHBIMU
B Toukax C u B COOTBETCTBEHHO, INMAPHUPHO B3aKpeIlJIEH
B Touke A. I'pys maccoit M = 200 r moaBelneH K uaeaJlbHOMY
0JIOKy B3a HEBECOMYI0 M HEpacTSKHMYI0 HHUTb, ADYIrou
KOHeI KOTODPOM COeJUHEH C HWKHHUM KOHIIOM CTepXKHS,
KaKk II0OKasaHO Ha pHUCYyHKe. Bcs cucreMa HaxOZUTCH
B PaBHOBECHUM, €CJIM CTEPYKEeHb OTKJOHEH OT BEPTHUKAJIM Ha
yron o=45°, a HHATb COCTaBJSeT Yroj ¢ BePTHUKAJLIO,
paBHBI B =15° Paccroauue AC=b=25 cm. Onpegnenure
paunRy | crepskHsa AB, npene0peras TpeHHEM B IlIapHUPE.

CrenaiiTe pUCYHOK C YKa3aHHEM CHJI, JeHCTBYIOIINX HA Ipy3 M M CTep:KeHb.
OGocHyiiTe IPMMEHUMOCTb 3aKOHOB, MCIIOJIb3YEeMbIX [JIA PEIleHus 3ajadul.

IIpoeepvme, umobv. kaxcOvii omeem O6bin 3anucaH padom C HOMepOM
coomeemcmayiowezo 3adanus.
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