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Enunblii rocyaapcersennslii 3x3amen no ®3UKE

ITosicHeHHs1 K 1€MOHCTPALlHOHHOMY BapPHAHTY KOHTPOJIbHBIX
H3MEPHTEIbHBIX MATEPHAJIOB €IMHOI0 FOCYJapCTBEHHOI0 IK3aMeHa
2023 roga no ®U3NUKE

IIpn o3HAKOMJIEHMH C JEMOHCTPAlMOHHBIM BAapHAHTOM KOHTPOJBHBIX
nu3MepuTenbHblx Matepuanos (KMM) enunoro rocynapctsenHoro sk3amena (EI'9)
2023 r. cnemgyer WMETh B BHUAY, UTO 3aJaHus, BKJIIOYEHHBIE B HErO,
HE OTPaXalOT BCEX DJIEMEHTOB COAEPXKAHHSA, KOTOpbIe OYHyT IPOBEPATHCS
¢ nomompro BapuaHtoB KHMM B 2023 1. IlonHBI mNEpedeHb 3IEMEHTOB
COofIep’aHHs, KOTOPbIe MOTYT KOHTPOJIHPOBATbCS HA €IUHOM TOCYJapCTBEHHOM
sk3ameHe 2023 r., mpuBeAéH B KOAM(MHUKATOpPE 3JIEMEHTOB COACPIKAHHSA
U TpeOOBaHMII K YPOBHIO MOATOTOBKM BBITYCKHHKOB 0Opa30BaTeBHBIX
OpraHu3aluil AJs IPOBEIEHUS €AUHOI0 IOCYAapCcTBEHHOro 3k3ameHa 2023 r. mo
(usuke.

B nemMoHCTpPAaMOHHOM BapHaHTe NPeICTABJIEHbI KOHKPETHbIE NPUMEPDI
3a/laHuii, He WCYEpPNbIBAKOIIHE BCero MHOroo0pa3susi  BO3MOKHBIX
¢opmysinpoBoOK 3a1aHMIT HA KaXKI0H MO3UIMH BAPHAHTA IK3aMeHAIMOHHOI
padoThl.

HasHaueHue JEMOHCTPAIIMOHHOTO BapUaHTa 3aKITI0YaeTCs B TOM, YTOOBI
JaTb BO3MOXKHOCTb JI0O0OMy yudacTHUKY EI'D u mupokod oOLIECTBEHHOCTH
COCTaBUThH MpEACTaBlIeHHE O cTpykrype Oyaymux KWM, xonuuecTBe 3alaHuH,
00 ux popMe U YpOBHE CIIO)KHOCTH.

B 1eMOHCTPallMOHHOM BapHAaHTE MPEICTABJIEHO ABa NMpPHUMepPa 3aJaHUil Ha
no3umuu 30 JK3aMeHANMOHHOH pa6oThl. B peanbHBIX BapHaHTax
IK3aMEeHAIIMOHHOI PadoThl HA KAMXKIYIO MO3HIUI0 OyIeT NMPeIioKeHO TOJbKO
0JHO 3a/laHHue.

IIpuBenénnpie KpUTEpPUM OIEHKU BBIMOJHEHUS 3aJaHUil € pa3BEPHYTHIM
OTBETOM, BKIIOUYEHHBIE B 3TOT BapHaHT, AAIOT MPEICTAaBICHHE O TPEeOOBAHHIX
K [IOJIHOTE ¥ MPaBHWJIBHOCTHU 3alTUCH Pa3BEPHYTOrO OTBETA.

OTH cBeZICHUS MO3BOJIAT BBITYCKHUKAM BBIpabOTaTh CTPATETHIO MTOATOTOBKU
k EI'D B 2023 1.
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JleMOHCTPALlHOHHBI BAPUAHT

KOHTPOJILHBIX H3MEPUTEJILHBIX MAaTepHATIOB Hwuxe npuBeneHsl cripaBovHbIE JaHHBIE, KOTOPhIE MOTYT MOHAN00MThC Bam
€IMHOI0 rocy1apcTBeHHOro 3k3amena 2023 roaa IIpY BBIIOJTHEHUH PaOOTHI.
no ®PU3UKE
JlecaTHYHbIE IPUCTABKHU
HucTpykuus no BBIIOJIHEHIIO padoTsI Haumeno- | OGo3naue- | Muoxurens | Haumeno- | O6o3Haue- | MHOXuUTENb
J1s BBINONHEHHs 2K3aMEHAIlMOHHON paboThl o (uU3KKe OTBOAUTCA 3 yaca p— Hite Banue Hule
2(5) MI/IHyTv(235 MuHYT). PaboTa coCTOMT M3 ABYX YacTel, BKIIOYAIOIIUX B ceOs e T 10° cant o 102
3a/IaHAMN.
A Mera M 10° MUJLIA M 1073
B 3amanmax 1-3, 7-9, 12-14 u 18 0TBETOM SABISACTCA IEJIO€ YHCIO HIIU S Z
KHJIO K 10° MHUKpPO MK 10
KOHEYHas JecsaThu4yHast 1poOb. OTBET 3alUIINTE B MOJIE OTBETA B TEKCTE PaOOTHI, > 5
a 3aTeM MepeHecHTe MO IPHBEASHHOMY HIDKE oOpasiy B OmaHk oteta No 1. TeKTO r 101 HaHo H 10 —
EnuHUIE n3MepeHus GU3NYecKUX BEJIMYHH IIHCATh He HY)KHO. Acnn A 10 1IKO H 10
Omser:  -2.D Mm/c%. -2:5 Koncmanmu
YHUCJIO TC n=23,14
OtBeroM K 3amanmsam 4-6, 10, 11, 15-17, 19, 20, 21 u 23 saBusgercs _ 5
0 6 YCKOpeHHEe CBOOOIHOTO MaJeHus Ha 3eMIie g=10wm/c
MOCIIE0BATEIBHOCTE THDD. TBET 3aNALIMTE B MOJE OTBETAa B TeKCTe paboThl, TPABHTAIMONHAS IOCTOSHHAs G =6,7-10" H-m/xr?
a3aTeM IepeHEecHTe M0 MPUBEAEHHOMY HIDKe 00pasily 0e3 mpoOenoB, 3amsaThix VHHBEpCaIbHAs ra30Bas OCTOAHHAS R =831 Jix/(MonpK)
)
U IPYTHX AOMOJHHUTEIBHBIX CUMBOJIOB B O1aHK 0TBeTOB No 1. TOCTOSIHHAs BoJTbIMAaHa k=1,3810"2 Ix/K
A|B IIOCTOSIHHAS ABOraapo Na =6-10% monp™
Orser: 41 I_* , CKOpOCTH CBETA B BaKyyMe c=3108m/c
1
k= =9-10° H-M*Kn?
OtBeroM K 3amaHuto 22 sBIsAOTCS aBa uncia. OTBET 3alUIIATE B TIOJIE Koo $HIHEHT MPONOPIHOHANLHOCTH B 3aKoHe Kyuona 4re,
OTBETa B TEKCTE pabOThI, a 3aTe€M IEPEHECHTE MO MPHUBEAEHHOMY HIDKE 00pasily, MOJLYJIb 3apsijia JIEKTPOHA L6-10- Kot
o o e = . n
He pa3zgesss Yucia npobesom, B 6nank otBeToB Ne 1. (31eMeHTapHbIi dMEeKTPHYECKUi 3apsin) ’
nocrosHHas [Inanka h=6,610"* JIx-c
Omer: (14 + 02 )H. |, 4 0,2 Coomnowenusn mexicoy paziuinblMu eOuHUUamu
o 24-30 5 5 TeMIeparypa 0K=-273°C
TBET K 3aJaHUSM fB 6BKJ1}0qaeT B ce N}I 1120ng HOE ONHCAHWE BCETO B ei—— . laem =1.66102 kr
X0Jla BBITIOJHEHUS 3a/IaHUS. JIAaHKE OTBETOB No KOKUTE HOMEp 3aJaHus
322[1 e ero 1o (ile A y p 3an 1 aroMHas egquHHUIIA MacChl SKBMBaleHTHa 931,5 MaB
Y 3aIMUIINATE €T MOJIH LICHHE. _ -
p . 1 2IEKTPOHBONBT 15B=1,610" Ix
IIpu BBMHCIEHUSX pa3pelaeTcs UCIOIb30BaTh HEMPOTrPaMMHUPYEMBIH
KATBESTd Macca wacmuy
}]’3 6P- - ) I 3JIEKTPOHA 9,1-103kr = 5,5-10*a.e.m.
ce OJaHKu 3aIOJIHAIOTCS APKUMH YEPHBIMU YepHUIIaMu. Jlommyckaercs .
5 pKH p p y TIPOTOHA 1,673-10%" kr = 1,007 a.e.m.
HCIIOJIb30BAHKE TeJICBON I KAITWJUIIPHON PYYKH. 4
1 p py HelTpoHa 1,675-1027 kr = 1,008 a.e.m.
Ilpn BbIMONHEHUM 3aJaHUA MOXHO II0JI30BAaThCSI YEPHOBHUKOM. 3amucH 3
IThomnocme TI0JICOJTHEYHOTr'0 Macja 900 Kr/m
B YePHOBHKeE, 2 TAK:Ke B TEKCTe KOHTPOJbLHBIX H3MEPUTEIbHBIX MATEPUAJIOB 5 5
He YYUTBHIBAKOTCS NP OIeHNBAHUM PA0OTHI oAbt 1000 kr/m TOMUHIA 2700 xr/w
y B puon B p : npesecussl (cocHa) 400 kr/m? xKenesa 7800 xr/m>
UILL, TIOMy4eHHble BaMu 32 BBLIMOJNHEHHbIC 3aJaHMA, CYMMHPYIOTCH. KepocHHa 800 Kkr/n pryTH 13 600 K/
IMocTapaiiTech BBIIOJIHUTH KaK MOXHO OOJIbIIIE 33JaHWil M HaOpaTh HaWOOJbIICe ”
KOMUCCTEO GALIOB Yoenvnas mennoémrxocmeo
) Bomel  4,2:10°  JIx/(xr-K) amomunns 900 Jhi/(xr-K)
TTocne 3aBepiieHust pabOTHl MPOBEPHTE, YTOOBI OTBET HA KAXKIO€ 3aJaHHE 5 330
Omankax orBeToB Ne 1 u Ne 2 OBl 3amucaH Mo IpaBHILHEIM HOMEPOM e 2,1-10% M/ (rK) MeAH Hore/(xer-K)
B o o .
p P Keseza 460  JIx/(xr-K) qyryHa 500 JHwe/(xkr-K)
Kenaem ycnexa! CBUHIIA 130 Jx/(xr-K)
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Yoenvnas mennoma

napooOpasoBaHust BOJIBI 2,3-10° Tx/kr
IJIABJICHUS] CBUHIIA 2,5-10* JIx/kr
IUIABJIEHUS JIbJA 3,3:10° JIx/kr

Hopmanosusie yenosua:  nasnenue — 10° Ia, temneparypa — 0 °C

Monsapnas macca

azoTa 28-103 Kr/moinb renus 41073
aprona 40-107 Kkr/moib KHCIIOpO/ia 32-1073
BOZIOpOAa 21073 kr/monb JIUTHS 6-1073
BO3/lyXa 29.103 Kr/mMoib HEOHa 20-10°3
BOJIbI 18:103 kr/moib YIJIEKUCIIOTO ra3a 44-107

KI/MOJIb
KI/MOJIb
KI/MOJb
KI/MOJTb
KI/MOJIb
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Yacrb 1

Omeemamu K 3a0anuam 1-23 aenarwomcesa vucio uiu NoOcned08ameibHOCHLL
yugp. Omeem 3anuwume 6 nole omeema 6 mMeKCHe padomvl, a 3amem
nepenecume 6 bB/JIAHK OTBETOB MNe 1 cnpasa om  Homepa
COOMeEemMcmeyoue20 3a0anus, HAYUHAas ¢ nepeoll Kiemouxu. Kaxcowvii cumeon
nuwiume 6 0mMoenbHOU Ki1emouke ¢ COOMEENICMEUN C NPUBEOEHHBIMU 6 ONAHKE
oopazyamu. EOunuysl uzmepenus Qusuueckux 6eaudun RUCAmMs He HYICHO.

Ha pucynke mokazaH rpaduk 3aBUCHMOCTH MPOEKLIMH O, CKOPOCTH Teja
oT BpeMeHH ¢. KakoBa mpoeKIus @, yCKOPEHHs 3TOTO Tela B MHTEPBAJE BPEMEHU
or 1 1o 1,5¢?

L., M

6

NI/

OrtBeT: m/ce.

B unepumaneHO# cucTeMe oTcuéra cria, paBHas mo Moay:o 16 H, coobmaer teny
Maccoii m yckopenue a. Yemy paBeH MOJIYJIb CHIIBI, IO ICHCTBHEM KOTOPOH TEIO

L m . .. a
MacCon E 6y;:[eT HUMETH B 3TOU CUCTEME OTCUYETA YCKOPCHUEC Z‘)

OtBeT: H.

[ToTeHumnanvHas PHEPrusi YNpyroil MNpyKHUHBI NpPU €€ pacTsHKEHUH Ha 2 CM
paBHa 2 JIx. Halimute Momynp U3MEHEHHUs MOTEHIMAIBLHON DJHEPTUU HTOU
IPY>KUHBI IPU YMEHbIIEHUU e€ pacTsbkeHus Ha 0,5 cM.

OtBer: JIx.
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HeGonpmioii rpys, MOKOSIIIUICS Ha TJaJKOM TOPU30HTAJIBHOM CTOJIE, COSAMHEH
MPY>KUHOM €O CTEHKOW. ['py3 HEMHOro CMemamT OT IMOJIOKEHHS] PaBHOBECHUS
BJIOJIb OCH NPYKUHBL U OTIIyCKAIOT U3 COCTOSHUS IOKOSI, II0CJIE YETO OH HAUUHAET
KoJIe0aThCs, IBUTAsICh BIOJIb OCH IPY>KUHBI, IapajuIeIbHO KOTOPOW HaIpaBieHa
ocb Ox. B Tabnuue npuBeleHBl 3HaU€HHMS KOOPAMHATHI I'py3a X B Pa3IMYHbIC
MOMEHTHI BpeMeHH f. BriOepure Bce BepHBIE YTBEPXKICHHS O PE3ylbTaTax 3TOro
ONBITA HAa OCHOBAaHWHM JAaHHBIX, CcoOJepKammxcsi B Tabmmie. AOCOTIOTHAs
HOIPEIIHOCTb U3MepeHus KoopauHaTs! paBHa 0,1 cM, Bpemenu — 0,05 c.

t,c 0,0 0,25 0,50 0,75 1,00 1,25 1,50
X, CM 3,0 2,1 0,0 -2,1 -3,0 -2,1 0,0

1) B momenT Bpemenu 1,50 ¢ ycKkopeHH€ rpy3a MaKCHMAJIbHO.

2) B momenT Bpemenu 0,50 ¢ KuHeTHueCKas SHEPrHs rpy3a MaKCHMAaJbHA.

3) Moaynb cuiibl, ¢ KOTOPOH NpY)KHHA JEHCTBYET Ha Ipy3, B MOMEHT BpPEeMEHH
1,00 ¢ menbIe, yem B MOMEHT BpeMeHnu 0,25 c.

4) Tlepuon xonebanuii rpysa pasen 1 c.

5) Yacrora konebaHuii rpysa passa 0,5 I'mi.

CroprcMeH cCIyCKaeTcsi Ha [apamloTe ¢ IOCTOSHHOHW ckopocthlo.  Kak
M3MEHSIOTCS C TSYCHUEM BPEMEHH B TIPOIECcCe CITyCKa UMITYJIbC CIOPTCMEHA U €ro
MOTEHIMAJIbHAS HEPTus?

Jlnst KaXxaoi BeIMYMHBI OIPEIeNTUTe COOTBETCTBYIOLINM XapaKkTep N3MEHEHHUS:

1) yBenmuuBaercs
2) yMeHbIIaeTCs
3) He u3MeHseTcs

3anumuTe B TaOnuiy BEIOpaHHBIE IMUGPHI A KOKAOH (U3MIECKOI BEINYNHBL
Llucdhpsl B OTBETE MOTYT IOBTOPSITHCA.

Nmnynse TloTeHnmanpHas S3HEprus

© 2023 denepanbHas ciyxba 1o Haa30py B cdhepe 00pa3oBaHUs U HAYKU

JemoncTpannonHslit Bapuant EI'D 2023 r. OU3UKA, 11 kmace. 8/41

[Tapuk macco#t m BrCenT HEMOABMKHO HA HEBECOMOM HEPACTSHKUMON —~————
HATH JUIMHOW [. B  pesynmprare ToOmdka ImapuK HPHOOPEN
CKOpPOCTh U, HAaIPaBICHHYI0 TOPH30HTAIBHO (CM. PHCYHOK), /
Y Havaj coBepIIaTh KoJeOaHus B BEPTUKAIBHON IIOCKOCTH.

YCcTaHOBHTE COOTBETCTBHE MEXIy (U3NYECKUMH BEIUIMHAMH

" QopMyramu, BBIpOKAOIMIAMH WX B paccMaTpuBaeMoil 3ajgade me—*
(g — ycxopeHue cBOOOIHOTO MaCHHS). Y
K kaxxmoii mo3uiyu nepBoro crojdia nmoadepuTe COOTBETCTBYOILYIO

MO3UIMMI0 U3 BTOPOTO CTONOIA W 3alUIINTe B TaONMWIy BHIOpaHHBIE IWQPHI MO
COOTBETCTBYIOIMMH OYKBAMH.

OU3NYECKUE BEJIMYMHBI DOOPMVJIbI
A) MakcHMalbHas BBICOTA [OAbEMA IAPHKA 2
OTHOCHTENIBHO TIEPBOHAYATBLHOTO MOJIOKEHHUS] n m g==
B) MOJIyIIb CHIIbI HATSDKEHHMS! HUTH B HIOKHEH TOUKE )
TPAECKTOPHY JBIXEHUS IIAPHKA 2) v
2g
2
my
3) 29
2
v
b om et

OrtBerT:

Hunmuaapruyeckuii cocyn pasgenéH JIETKUM HOABMIKHBIM TETUIOM30JIUPYIOIINUM
MOpIIHEM Ha JB€ 4YacTH. B OMHOW YacTH cocyla HaXOAWTCS aproH, B JPyroi —
HeoH. KoHIEHTpanusi MOJEeKysnl ra3oB ojuHakoBa. OmnpenenuTe OTHOIICHHE
CpelHel KHHETMYECKOM DSHEprud TEeIUIOBOTO JBM)KEHHS MOJIEKYJl aproHa
K CpeJHEeW KMHETUYECKOW SHEPTHH TEIJIOBOTO JBMKEHHS MOJIEKYJ HEOHa, KOTJa
MOPIICHb HAXO/IUTCS! B PABHOBECHHU.

OTBeT:

TemmepaTypa Kycka MeTaula ¢ yAedbHOW TemioéMkocteio 900 [Ix/(xr-K)
noruzmwiack co 120 °C go 40 °C. Tlpu 3TOM BBIIEIHIOCH KOJMYECTBO TEIUIOTHI,
paBHoe 108 k/[x. Uemy paBHa Macca 3TOro Kycka Merasuia?

OTtBeT: KT.

© 2023 denepanbHas ciyxba 10 Haa30py B chepe 00pa3oBaHUS U HAYKU




JemoncTpannonHslil Bapuant EI'D 2023 r. OU3UKA, 11 kmace. 9/41

T'a3 momyuun konuyecTBO TemIoThl, paBHoe 300 J[X, mpu 3TOM BHYTPEHHSS
sHeprus ra3a ymensimiack Ha 100 JIx. Macca raza He Mensuiach. Kakyto padoty
COBEpIIMI a3 B 3TOM Ipolecce?

OtBer: Jx.

B xéctkoM repmeTnuHOM cocyne obbémom 1 M° mpu Temneparype 289 K
JUTUTENIFHOE BPEeMSI HaXOMMIICS BIaXHBIH Bo3ayX M 10 r Bomsl. Cocyn MeIIeHHO
Harpenu 10 Temmeparyps! 298 K. ITone3yscs Tabnuielf MIOTHOCTH HACHINIEHHBIX
TIapoB BOJIBI, BEIOEPHUTE BCE BEPHBIC YTBEPKACHUSA O PE3YJIBTaTaX ITOTO OIBITA.

t, °C 16 | 17 | 18 19 20 21 22 23 24 25

Pun, 102 kr/m® | 1,36 [ 1,45 11,54 1,63 | 1,73 | 1,83 | 1,94 | 2,06 | 2,18 | 2,30

1) Ilpu Temmepatype 23°C BIaXXHOCTh BO3IyXa B cocyae Oblta paBHa 48,5%.

2) B TeueHue Bcero ombiTa B COCy€ HAXOAUIACh BOJA B JKMAKOM COCTOSHHUH.

3) Tax kak o0BEM cocyna He U3MEHsJICS, [IaBIEHME BIAXKHOIO BO3JyXa
YBEJINYHMBAJIOCH TIPONOPLMOHATIBHO €ro TEMIIEpaType.

4) B navanpHOM cocTostHMM npu Temnepatype 289 K map B cocyne Obln
HACBIICHHBII.

5) IlapumaneHOE AaBIEHHE CyXOrO BO3/yXa B COCY/IE HE M3MEHSIIOCE.

OrtBerT:

B cocyne Hen3MeHHOTO 00BbEMa HAXOAMIACH NIPU KOMHATHOM TEeMIeEpaType CMecCh
JIBYX HIEalbHBIX ra3oB, 1o | Monb Kaxjoro. IIoloBHHY cOIEep)KHMOro cocyza
BBITYCTUIM, a 3aTeM J00aBWIM B cocyld 1 Moip mepBoro rasa. Temmeparypa
B cocyle nopuaepxkuBanack HeusMeHHoH. Kak wu3MeHMIUCh B pesyibTaTe
napuuagbHOE JaBJICHUE IEPBOT0 ra3a U CyMMapHOE JaBIEHUE CMECH I'a30B?

J1s kask 71011 BENTMYMHBI ONIPEEIUTE COOTBETCTBYIOLIMI XapaKTep U3MEHECHHU:

1) yBemuumioch
2) YMEHBUIMJIOCH
3) He U3MEHUIIOCHh

3anummTe B TaONUIy BHIOpaHHBIC MUMPBI A KAKAOH (DU3MYECKON BEIUYUHBL
Iudpsl B OTBETE MOTYT HOBTOPSITHCSL.

ITapuuansHoe naBnenue| JlaBnenue cmecu
[IepPBOro Ira3a rasoB
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Bo ckonbkO pa3 yMEHBLIMTCS MOIYIb CHJ B3aHMMOJIEHCTBHUS JABYX HEOONBIINX
METaJUIMYECKUX IaPUKOB OJMHAKOBOIO AUAMETPa, UMEIOIMX 3apansl ¢1 = +7 HK
u ¢>=-3 8K, ecnu IIapuKu HOPUBECTH B COINPUKOCHOBEHUE U Pa3BUHYTh
Ha IIpexHee paccTosHue?

OtgerT: B pas(a).

JIBe dacTHLBI ¢ 3apsAaMu 1 = 2g U g2 = ¢ BIIETAIOT B OAHOPOJHOE MAarHUTHOE
MOJIe MEePICHUKYJIAPHO BEKTOPY MAarHUTHOH HMHAYKIMH CO CKOPOCTSAMH U = U
U 12 = 20 cooTBeTcTBeHHO. Omnpeaenure OTHOILIEHHE Mopayned cui Fi: [F,
JEHCTBYIOUIMX HA HUX CO CTOPOHBI MarHUTHOTO TIOJIS.

OrtBeT:

Konnencarop, 3apsbkeHHbBIM 10 pa3HOCTH NoTeHnuanoB Uy, B IepBbId pa3
HNOJKJIIOYMIN K KaTylIKe ¢ MHAYKTHBHOCTbIO L = L, a BO BTOPOM — K KaTyIIKe
C WHAYKTUBHOCTBIO Ly = S5L. B o0oux ciyyasix B IOJYYHMBIIEMCS KOHTYype
BO3HHKIHM HE3aTyXalhe JJIeKTPOMarHUTHbIE KojebOaHus. KakoBo oOTHOIIeHHE

2max

MaKCHMaJbHBIX 3HAYCHUI OHEPruv MarHuTHOTO MOJISI KaTyHIKHA Ipu 3TUX

I'max

KoJieOaHuIX?

OrtBeT:
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[To rmankuM napasuieIbHBIM TOPU30HTAILHBIM ITPOBOASIIUM PEIbCcaM, 3aMKHYTHIM
Ha JIaMIIOYKy HaKaJUBaHUA, TMepeMemaroT JETKUH TOHKUW TMPOBOJHUK.
Ob6pasoBaBmmiicss kOoHTYp KLMN HaxOAWTCSI B OIHOPOTHOM BEPTHKAIBHOM
MarHuTHOM TOJI€ C UHAYKIHEH B (puc. a). [Ipu ABM>XKEHUM MPOBOAHUKA IUIOLIAH
KOHTYpa U3MEHSETCs TaK, Kak yKa3zaHo Ha rpaduke (puc. 6). Beibepure Bce BepHbIC
YTBEP)KACHUS, COOTBETCTBYIOIINE MPUBEAEHHBIM JAHHBIM H OITMCAHUIO OTIBITA.

S, em? h

800

600

400

-
v
— ®—> 200
B

0 2 4 6 8 101214 r.c
Puc. a Puc. 6

1) B Teuenme mnepBbIX 6 C HMHIYKIMOHHBIA TOK TE4ET dYEpe3 JIaMIOYKYy
HEIPEPBIBHO.

2) B unTepsane Bpemenu ot 0 110 4 ¢ 1aMIo4ka ropuT Haubosee sApKo.

3) B momeHT Bpemenm f=2 c¢ cumia Ammepa, AOEHCTByIOIIas Ha IIPOBOJHUK,
HaInpaBJIeHa BIIEBO.

4) Makcumanerag DJIC HaBOAUTCA B KOHTYypE B HHTEPBaNE BPEMEHH OT 4 110 8 c.

5) WHOyKUMOHHBIM TOK B MHTEpBaje BpeMeHH OT 6 10 12 ¢ Teuér B oxHOM
HaTpaBlICHHUN.

OtBeT:
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IInockas cBeroBasi BOJHA MEPEXOAUT W3 BO3AyXa B TJIHUIEPUH
(cM. pucyHOK). UTO POMCXOIUT MPHU ITOM NEPEXOJE C MEePHOIOM
3JICKTPOMATHUTHBIX KOJeOaHWii B CBETOBOW BOJIHE U C IMHOM
BOJIHBI?

Jlng KaXxoi BeMYUHBI ONPEIEINTE COOTBETCTBYIOUIHMIA XapaKTep
W3MEHEHMS:

1) yBemuuuBaercs
2) yMeHbIIaercs
3) He U3MeHseTCs

3anumute B TaOMUIy BBIOpaHHBIC HUGPBI JUIS KaXI0H (U3NYECKOW BEITUYMHBI.
Ludpsl B OTBETE MOTYT HIOBTOPSITHCSL.

[lepuon
AIIEKTPOMATrHUTHBIX
KoJIeOaHMH

JlmmHA BOJTHEL

Ha pucynke npuBeaéH rpaduk 3aBHCHUMOCTU CHIIbI I
TOKa OT BPEMEHHM B KaTyUIKe HHIYKTUBHOCTH

UJICaTIbHOTO KOJICOATEIEHOTO KOHTYpA.

I'padukn A wu b mpencraBisioT U3MEHEHHS \ /
(hU3MUECKUX BENINYHH, XapaKTepU3YIOUIUX KOJIeOaHus H.
B KOHType. YCTaHOBHUTE COOTBETCTBHE MEXIY 0 Tt

rpaduxamu u ¢busnYecKUMU BEJINYMHAMH,
3aBUCHMOCTh KOTOPBIX OT BpeMEHH OTH Tpaduku
MOTYT TpefcTaBiIsfTh. K Kkaxnoil mosmmmm mepBoro cromdma Imoxdepure
COOTBETCTBYIONIYIO IO3WIMIO M3 BTOPOrO CTOJNOIA ¥ 3aldIINTe B TaOIHIy
BbIOpaHHbIE UQPHI IO COOTBETCTBYIOLMMHU OyKBaMH.

I'PAOUKHI OU3NYECKUE BEJIMYMHBI
A) 1) WHIYKTUBHOCTH KaTyIIKH
3 2) HanpspKeHHe Ha OOKJIamKax
! KOHJIEHCaTopa
0 Tt 3) SHEprus dJICKTPUICCKOTrO MO
B) KOHJIEHCATOpa
4) SHEPTUs MarHUTHOTO TIOJIS KaTyIIKK
/
N
Alb

OrtBer:
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174
Slnpo mnaTtusbl ¢ Pt MCHBITBIBAaeT o-pacmaj, Ipu 3ToM 00pasyloTcs o-4acTHIa

A
U AIp0 XHUMHUYECKOro osiemeHta , X. Omnpexenute 3apsan Z (B eAUHHUIAX
AJIEMEHTAapHOTO 3apsiaa) sapa X.

OTBeT:

Ha pucynke nzoOpakeHa ympom€HHAs AUarpaMMa HHKHUX — (Jf-----mmaannn
SHEpreTMYecKux  ypoBHed  atoma.  HymepoBaHHBIMU E,

CTpENKaMH OTMEYCHBI HEKOTOLIE BOSMOXKHBIC MEPEXOMB [y ‘ A
aToMa MEXAy 3TUMU ypoBHAMH. Kakue U3 3THX 4eThIpEX

NEPEXOJI0B CBA3AaHBI C H3IYUYEHHEM CBeTa C HaumOOoIbIIei Ey

JUIMHOM BOJIHBI M TIIOIJIOLIEHHEM CBETa C HauWMeHbIIeH

sHepruei? E,

YCTaHOBUTE COOTBETCTBUE MEX]Y NPOLECCAMU MTOTJIOMEHHUS

W W3JTyHEHHs CBETA M SHEPreTHUECKUMHU TIEPEXOaMH aToMa, - B
yKa3aHHBIMHU CTPEJIKaMH. o1 234

K kaxmoil mO3WIKMU TEPBOrO  CTOJNONA  MOJOEpHTE
COOTBETCTBYIOIIYIO  IIO3MLMIO M3  BTOPOro  CTOJIOLA
Y 3aMUIInTe B TaONUIy BBIOpaHHBIE IU(GPHI ITOJT COOTBETCTBYIOIINMH OYKBaMHU.

IMPOLIECCBI OHEPTETUYECKUE
INEPEXO/IbI
A) H3TydeHHe CBEeTa ¢ HauOONbIIeH JIMHOM BOIHEI 1
b) mnornoieHue cBeTa ¢ HaMMEHBIIEH SHEPTUen 2) 2
3) 3
4) 4

OrTBeT:
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Broibepute Bce BepHBIE YTBEPXKICHUS O (GHU3UUECKUX SBICHHMAX, BEIHYHHAX
Y 3aKOHOMEPHOCTSIX. 3anuIuTe HUQPHI, IO KOTOPBIMU OHU YKa3aHBI.

1) Ilpn yBenmuyeHWM JUIMHBI HMTH MAaTEMaTHYECKOTO MAasTHUKA IEPUOJ €ro
KoJIeOaHUM yMeHbIIaeTCsl.

2) Senenue auddysum mporexaeT B TBEPABIX TeNax 3HAYMTENILHO MeEJJIEHHEE,
9eM B )KUAKOCTSIX.

3) Cuna JlopeHIa OTKIOHSET IIOJOKHTEIBHO H OTPHUIATENBHO 3apSKCHHBIC
YaCTHIIBI, BJICTAIOMIME TMOA YIJIOM K JMHUSAM HWHIYKIHHA OJHOPOIHOTO
MarHUTHOTO IOJIS, B IPOTUBOIIOJIOKHBIE CTOPOHBI.

4) Judpaxuus peHTTeHOBCKUX JIyuel HEBO3MOMKHA.

5) B mpouecce ¢doTodbdexTa ¢ MNOBEPXHOCTH BeIIECTBA Moj JAeicTBHEM
a/IAI0IIET0 CBETA BBUIETAIOT SJIEKTPOHEI.

OtBeT:

HaHbI CJICAYIOIINEC 3aBUCUMOCTHU BEJIUYNH:

A) 3aBHCUMOCTD TIE€pUOJa MalbIX CBOOOJHBIX KOJEOAaHWH MaTeMaTHUECKOTrO
MasTHHKA OT JJIMHEI HUTH MasSTHHKA;

b) 3aBHCHMOCTD KOJMYECTBA TEIUIOTHI, BBIACIAIONMIETOCS MPU KOHACHCAIMH Mapa,
OT €ro Macchl;

B) 3aBHCUMOCTh CHJIBI TOKa 4Yepe3 YydYacTOK LENH, COJICPXKAIIWid pPe3nucTop,
OT COMPOTHBICHHS PE3UCTOpa TPH IMOCTOSHHOM HANPSHKEHHH Ha KOHIAX
y4dacTka.

YCTaHOBHTE COOTBETCTBHE MEXAY 3TUMH 3aBUCHMOCTSMH M BUJAaMH TpaHUKOB,
ob0o3HadyeHHBIX [Ubpamu 1-5. s kaxmoi 3aBucumoctd A-B mombepute
COOTBETCTBYIOLIMIA BUA rpaduka M 3amUIIATE B TAOJUIly BBIOpaHHBIC LUQPHI
0] COOTBETCTBYIOIIUME OykBamMu. Lidprl B OTBETE MOTYT HOBTOPSTHCSL.

OrtBerT:
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Omnpenenure HaNpsHKEHHE HA JIAMIIOYKE
(cM.  pucyHOK), ecnd  aOCOIIOTHAs
HNOTPEIIHOCTh ~ TPSMOTO  M3MEPeHHs
HalpsDKGHWsT ~ paBHa  LEHE  JIeJCHUs
BOJITMETpA.

OrtBeT: ( + ) B.

B 6nank omeemoe Ne 1 nepenecume monvKo 4ucia, He pazoensasn ux npooenom
unu Opyzum 3HAKOM.
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YdueHnKy HEOOXOIMMO Ha OIBITe OOHAPY)XHTh 3aBUCHMOCTE 00BEMa Ta3a,
HaxXOJSILIErocsi B COCyJe IOJ IIOJBM)KHBIM MOPIIHEM, OT TEMIIEpaTyphbl rasa.
VY Hero mMeercs MSATh Pa3iM4HBIX COCYAOB ¢ MaHoMeTpamu. CoCybl HaroJIHEHbI
OJHMM U TeM K€ Ta30M MU PA3THIHBIX TEMIIEPaType U JaBICHUH (CM. TaOIHILY).
Kakue dea cocyna He0OXOAUMO B3ATh YUCHHKY, YTOOBI TPOBECTH HCCIICAOBAHUE?

Ne JlaBnenue, klla Temep aTypel rasa Maccarasa, r
cocyna B cocyre, °C

1 200 25 4

2 260 30 8

3 260 30 6

4 300 35 6

5 200 35 4

B otBer 3anmummTe HOMepa BEIOPaHHBIX COCY/IOB.

OTBeT:

He 3abyobme nepenecmu
6 COOMEEMCMEUN ¢ UHCHMPYKYUEll NO GbINOTHEHUIO PADOnbL.

Ilposepvme, umoodvl Kaxcowvlit omeem 0Ovl1 3ANUCAH 8 CHPOKE C HOMEPOM
COOmMeEemcmeyIou|e2o 3a0anus.

éce omeemvt 6 Onamk omeemos Nel
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Yacrtb 2

Jna sanucu omeemos na sadanus 24-30 ucnonvzyiime bBJIAHK OTBETOB Ne 2.
3anuwiume cuauana nomep 3adanusn (24, 25 u m.0.), a 3amem peuieHue
coomeemcmeyrowieil 3a0auu. Omeemol 3anucvléaiine YéMKoO U pazoopuueo.

B HmxHell ToNOBHHE HE3apsHKEHHOTO METalIM4ecKoro
mapa pacrojaraeTcs KpymHas mapooOpa3Has IMOJOCTb,
3anoigHeHHass Bo3ayxoM. Illap Haxomurcs B BO3OyXe
BIalM OT JApPYr'HX IpeaMmeroB. B meHTp nonoctu
NOMEIEH MOJOXKUTENbHBIM TOYeUHBIM 3apan ¢ >0
(cm. PHUCYHOK). Hapucyiite KapTUHY  JUHUI
HaMpsHKEHHOCTH  AJIEKTPOCTATHYECKOTO TOIS  BHYTPH
MOJIOCTH, BHYTPU IIPOBOJHMKA U CHapyxH wiapa. Ecnu
Tojie OTCYTCTBYET, HANHMIIMTE B JaHHON oGmactm: E =0. Ecnm mose OTIMYHO
OT HyJIsI, HAPUCYHTE KapTHHY IO B TAaHHON OONACTH, MCHONB3Yst BOCEMb JTHHHIH
Hanpsok€HHOCTH. OTBET MOSICHHUTE, yKa3aB, Kakhe (U3MYecKHe 3aKOHOMEPHOCTH
BeI ucnonb3oBamu s 0OBSICHEHUSL.

Ilonnoe npasunsvnoe pewrenue Kax)@coou uz 3aday 25-30 oondxncno codeprcams
3aKOHbL U OPMYJIbl, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO Ol
peuteHua 3a0auu, a MmMakdxice mamemamuyeckue npeodpazoeanusn, pacuémol
C YUCTICHHBIM OMGEMOM U NpU HEOOX00UMOCHMU PUCYHOK, HOACHAIOUW{UIL
pewenue.

Ilnockast TbAMHA TIIABAaeT B BOAE, BRICTYMAs HAJl €€ MOBepXHOCThIO Ha /1 = 0,04 M.
Onpenenurte Maccy JIbAUHBI, €CIM IUomanb €€ mosepxHocTw S = 2500 cm?
[TnoTHOCTH TbAA paBHa 900 Kr/M°.

TIpenMer pacrosnokeH Ha TJIABHOM ONTHYECKOH OCH TOHKOW COOMparolei JTUH3bI.
Onrrueckas cwta muH3EL D = 5 anTp. M300paxeHune mpeaMeTra ASHCTBUTEIBHOE,
yBeIW4YeHHE (OTHOIICHHE BBICOTHI H300paXKEHHS TpeaMeTa K BEICOTE CaMoro
npenmeTta) k = 2. Haligure paccTosiHUE MEXIY IPEIMETOM U €ro H300paKeHHUEM.

© 2023 denepanbHas ciyxba 1o Haa30py B cdhepe 00pa3oBaHUs U HAYKU
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B 3amastHHOW ¢ OJTHOTO KOHIA TPyOKe HaXOIMTCS BIAXKHBIN BO3IYX, OTACITEHHBII
oT atMocdepsl CTONOHMKOM pTyTH InmuHOM [ = 76 mm. Korma TpyOka JiexuT
TOPU30HTAJILHO, OTHOCUTENbHAS BIAXHOCTh Bo3ayxa P B Hell paBHa 80%. Kakoit
CTaHET OTHOCHUTENbHAs BIAKHOCTHb ATOTO BO3Ayxa P,, ecnmu TpyOKy MOCTaBUTh
BEPTUKAIBGHO, OTKPBHITHIM KOHIIOM BHH3? ATMOC(epHOE JaBlCHHE pPAaBHO
760 MM prt. cT. Temneparypy cuuTaTh MOCTOSIHHOM.

B OIHOPOJHOM 3JIEKTPHYECKOM IIOJE C HANPSHKEHHOCTBIO B

E=18 B/M Haxomsarcs nBa To4eyHbIX 3apsma: (O =-1 HKn

u g=+5u8Kn ¢ maccamu M =51 1 m=10 I COOTBETCTBEHHO 0 q
O o

(cM. pucyHox). Ha kakoM paccrosHHM d Jpyr OT JApyTra
HaXOMATCS 3apsi/Ibl, €CIIM UX YCKOPECHHS COBIAAIOT 11O BEJIMYMHE
u HampaBineHuto? CpenaiiTe pHUCYHOK € yKa3aHHEM BCEX CHI, AEHCTBYIOIIUX
Ha 3apsnel. CHUIION TSHKECTH MTpeHeOpeyb.

B OTIBITE o H3YYCHUIO dhoroaddekra
MOHOXpOMaTH4eCKoe u3iaydeHue MomHocteo P = 0,21 Br
Ma1aeT Ha MOBEPXHOCTH KaTo/1a, B PE3yJIbTaTe Yero B LIENn
BO3HHMKAeT TOK. [paduK 3aBHUCUMOCTH CHJIBI TOKa [
oT HampspkeHusi U MexJIy aHOAOM U KaTOJOM IpUBENEH
Ha pucyHke. KakoBa yacToTa V majaromero cBeTa, €ciiu
B cpeaneM oauH U3 30 QOTOHOB, MajaromMX Ha KAaTOJ,
BBIOMBAET JIEKTPOH?

B manenbkuii map maccoit M = 230r, Bucsumid Ha HUTH JuMHON [ = 50 cM,
NOMagaeT W 3acTpeBacT B HEM TOPU3OHTAIBHO JIETAMIAs ITyis. MuHHMabHAas
CKOPOCTh IIyTH U,, IIPU KOTOPOH Imap IOCJIE 3TOTO COBEPIIHUT IIOIHBIH 000pOT
B BEPTHKAIBHOM TUIOCKOCTH, paBHa 120 ™/c. Yemy paBHa Macca mynu?
CompoTuBneHueM Bo3ayxa NpeHeOpedb. OOOCHYHTE NPUMEHHMOCTH 3aKOHOB,
HCIIOJIb3YEMBIX IPH PEIICHUH 331a9H.
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NJIN

Opnopoanblii  6pycok AB wMaccod M
MOCTOSIHHOTO TPSIMOYTOJIBHOTO CEYSHHUS
JKAT HAa TJAAKOW TOPU30HTAIBHOU
MMOBEPXHOCTH CTOJIA, CBEUIMBASICh C HETrO
MEHEee 4YeM HAIOJIOBUHY (CM. PHCYHOK).
K nmpaBomy koHIly Opycka NpHKpersieHa
n€rkas HepacTshKMMas HHTb. Jlpyroi
KOHEI] HHUTH 3aKpeIuiéH Ha MEHbIIEeM
U3 JIByX JUCKOB HIEaIbHOTO COCTaBHOI'O
onoka. Ha OombiieM aucke 3Toro OJioka
3aKpenieHa Ipyras nérkas
HEepacTsHKUMas HUTh, Ha KOTOPOH BUCHUT I'py3 Maccol m = 1 kr. JIucku ckpersieHsl
JIPYT ¢ Apyrom, oopasys eaunoe nenoe. R =10 cM, » =5 cm.

CrenaiiTe pECYHOK C yKa3aHHEM CHJI, ACHCTBYIOIIX HA Opycok M, 610K u rpy3 m.
Halinure muHuMManbHOe 3HaueHWe M, mpu KOTOPOM cHCTeMa Tel OcTaércs
HEIOABM)KHOM.

O06ocHy#iTe MPUMEHUMOCTD HCIOIB3YEMBIX 3aKOHOB K PELICHUIO 3a1auH.

Ilposepvme, umoobvr Kadxcowvlit omeem 0bl1l 3aNUCAH PAOOM C RPAGUILHBIM
HOMEPOM 3a0anus.
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Cucrema olleHHBaHUSI IK3aMEHALUOHHOM pPadoThl 10 pu3NKe
3apnanus 1-23

[IpaBunbHOE BBINOJIHEHHE KAXKAOro W3 3aaanuii 1-3, 7-9, 12-14, 18, 22
u 23 onenuBaercs 1 OamioMm. 3aJaHWe CUMTACTCS BBHIMOJHEHHBIM BEPHO, €CIIU
OTBET 3aIllMCaH B TOW (opme, KOTOpas ykazaHa B MHCTPYKIWH IO BBITOJHEHUIO
3aJaHVsI, U TIOJTHOCTHIO COBIAJACT C ATAJIOHOM OTBeTa. B oTBeTe Ha 3amanue 23
MOPSAZIOK 3aIMCH CUMBOJIOB 3HAYCHHUS HE UMEET.

IIpaBunbHOE BBIMONHEHHE KaXXI0TO M3 3amanuit 5, 6, 11, 16, 17 u 19, 21
oreHMBaeTCs 2 GayutaMu. 3aJaHue CUHUTAETCS BBITIOJHEHHBIM BEPHO, €CIH OTBET
3amnucaH B TOH (opme, KOTopasi yka3zaHa B UHCTPYKIIUH TIO BBITOJHEHHUIO 33 JaHMs,
1 IOJIHOCTBIO COBIAJAeT C 3TAJOHOM OTBETA: KaXKIbIi CMMBOJI B OTBETE CTOUT Ha
CBOEM MeCTe, JIMIIHUE CHMBOJBI B OTBETE OTCYTCTBYIOT. | 0ayul BeICTaBIseTcs,
eclii Ha J000 ONHOW MO3WIIMU OTBETa 3allCaH HE TOT CHUMBOJ, KOTOPBIH
MPEJICTaBIIEH B ATAJIOHE OTBeTa. BO Bcex Apyrux ciyyasx BeictaBisieTcs 0 Oayuios.
Ecin konauuecTBO CHMBOJIOB B OTBETE OOJblIe TpeOyeMoro, BBICTABISACTCS
0 6ayutoB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHbBl BCe HEOOXOAUMBIE
CHMBOJIBL.

IIpaBuiibHOE BBINIOJNHEHHME Kaxa0ro u3 3ananuii 4, 10, 15 u 20 oueHnuBaercs
2 Gannamu. 3ajlaHUE CYMTACTCS BBIOJHEHHBIM BEPHO, €CIIM OTBET 3alKMCaH B TOH
¢dbopme, koTopas yka3aHa B WHCTPYKIHH TIO BBITIONHEHHIO 3aJaHUS, KaXKIbIi
CHUMBOJI TIPUCYTCTBYET B OTBETE€, B OTBETE OTCYTCTBYIOT JIMIIHUE CHMBOJIBI.
TTopsiiok 3anmMcH CHMBOJIOB B OTBETE 3HAYCHHS HE UMeeT. | 0aul BhICTaBIsETCS,
€CJIM TOJIBKO OJIH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAJIOHY
(B TOM 4HCIe €CTh OJIMH JIMIHUA CUMBOJI HapsAy C OCTAIbHBIMU BEPHBIMH) WU
TOJILKO OJIMH CHUMBOJI OTCYTCTBYET, BO BCEX JPYTrHX CIIydasiX BBICTaBJIACTCS
0 0amioB.

Homep IIpaBuabHBIIT Homep IIpaBuiIbHbBIH

3aaHus 0TBET 3aflaHus OTBeT
1 -8 12 5,25
2 2 13 1
3 0,875 14 1
4 25 15 45
5 32 16 32
6 24 17 42
7 1 18 76
8 1,5 19 13
9 400 20 235
10 24 21 135
11 13 22 3,40,2

23 15

© 2023 denepanbHas ciyxba 10 Haa30py B chepe 00pa3oBaHUS U HAYKU




JemoncTpannonHslil Bapuant EI'D 2023 r. OU3UKA, 11 kmace. 21/41

Kpurtepun oneHnBaHus BbINOTHEHUS 32JaHUI ¢ pa3BEPHYTHIM 0TBETOM

Brmonrenne 3aganuii 24-30 (¢ pa3BEPHYTHIM OTBETOM) OLICHUBAETCS IIPEIMETHON
komuccued. Ha ocHOBe KpuTepHeB, NPEACTABICHHBIX B IPUBEAEHHBIX HIKE
TabNuIaxX, 3a BBINOJHEHHWE KaXKJOrO0 3afaHHi B 3aBUCHMOCTH OT IOTHOTHI
U TPaBUIBHOCTU [JAHHOIO 3K3aMEHYEeMBbIM OTBeTa BbICTaBigercs oT 0 1o
MaKCHMaJbHOTO Oaja.

B HmxHeH NOJOBMHE HE3apsHKEHHOIO METAJIMYECKOro
mapa pacrojaraeTcs KpyHHas IapooOpasHas MOJOCTb,
3anoiaHeHHas BosgyxoM. Illap Haxomurcs B BO3dyXe
BJanM OT JApYyrux IpeaMmeroB. B meHTp nonoctu
NOMEIIEH MOJOXUTENbHBIA TOYEUHBId 3apsn ¢ >0
(cM.  PHCYHOK). Hapucyiite  xapTuHy  JHHUM
HaNpsLKEHHOCTU  3JIEKTPOCTATHYECKOIO  I0JI1  BHYTPH
MI0JIOCTH, BHYTPH IIPOBOJHMKA M CHApyxH wapa. Ecnu
Tojie OTCYTCTBYET, HANHMIIMTE B JaHHON oGmactw: E =0. Ecnm mose OTIMYHO
OT HyJIS, HAPUCYHTE KapTUHY TOJIS B JAHHOW OOJACTH, UCIIONB3YsI BOCEMb JIMHUH
HanpspkEHHOCTH. OTBET MOSICHHUTE, YKa3aB, Kakue (M3WYECKHe 3aKOHOMEPHOCTH
BBl ucrionb30Baty 4711 OOBSICHEHUS.
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KaK I10JIC yeJII/IHéHHOI"O TOYCYHOI'0 3apsiga ¢ > 0, PACIOJIOKCHHOTO B LICHTPEC
niapa. JIuanu HaHpH)KéHHOCTI/I OTXOAAT OT 1Iapa 110 HOPMAJIM K €ro IIOBEPXHOCTU

KpnTepml OIICHUBAHUSA BbINNOJIHCHUSA 3aJaHUA banabl

IIpuBeneHO MOJIHOE MPAaBUIIBHOE PELICHUE, BKIIIOYAIOLIECE IIPABUIIBHBIN 3
OTBET (B HAHHOM CIy4ae: HpU6eOEéH CXeMamuieckutli PUcyHor JuUHUll
HANPAJICEHHOCMU NOJIA 6 NOJIOCMU U CHapydicu wapa, n. 1), 1 TOoNHOe
BepHOe OOBsicHeHHe (B JaHHOM ciy4ae: n. 2, 3) ¢ yKa3aHueM
HaOJIFOaeMBIX SBICHUN M 3aKOHOB (B JaHHOM Ciydae: omcymcmeue
9/eKMpU4ecKko20  Noiid  GHYMPU  NPOBOOHUKA, Nnojle  YeOUHEHHO20
Mo4euH020 3apa0a)

Bo3MmoskHOe penienne

1. [MpuBen€H  cXeMaTHYECKHUH  PUCYHOK
KapTHHBl JIMHUHA HanpspKEHHOCTH: BHYTPH
MOJIOCTH — CEMEHCTBO MpSMBIX JydeH,
UCXO[IUX M3 3apsala M HPUXOIAIIUX Ha
MOBEPXHOCTh  MOJIOCTH 10  HOPMAJH;
CHapYy’XK{ Iapa — CEeMEUCTBO MPSIMBIX JIydeH,
HUCXOJSIINX c TTOBEPXHOCTH mapa
0 HOpPMald K HeH U  YXOAALIMX
B O€CKOHEYHOCTb.

2. BHyTpu IpOBOIHUKA —
3JIEKTPOCTATHYECKOE I10JI€ E=0.

3. 3apsna ¢ MOMEnIEH B IEHTP MapooOpa3Hoit
MOJIOCTH, MOITOMY €ro 3JIEKTPOCTaTMYECKOe II0JI€ B IOJIOCTH oOnamaer
LIEHTPAJIIbHON CUMMETpUEN U BBITTISIUT KaK MOJie yeAUHEHHOTO TOYSUHOTO 3apsiaa
g >0, Haxonsuerocs B LEHTPE MOJOCTH. JIMHMM HampsKEHHOCTH 3TOTO IO

MOJXOJAT MO HOPMald K TMOBEPXHOCTH MOJOCTH, IJIe PaBHOMEPHO pacmpenesiéH
OTpUIIATEIbHBINA HHIyIIUPOBAHHBIN 3apsaa —q < 0.

4. Ha HapyXHOH IOBEPXHOCTH IIapa HAXOAUTCA (B CHIIy HEWTPaTbHOCTH IIapa
B LIEJIOM) TOJIOKUTEIBHBINA 3apsin ¢ >0. Ilockonbky BHyTpH npoBopauka £ =0,

a CHapy>XH OKPYKAIOI[He MPEIMEThI PACIIONOKEHBI TANEeKO OT MIapa, dTOT 3apsil
pacnpeeséd 1o NOBEPXHOCTU 11apa paBHOMepHO. Ero mosje BHE mapa BBINISIUT

JlaH TpaBUIBHBIA OTBET, W TPHUBEICHO OOBSICHEHHE, HO B PCIICHUU 2
HMMeeTCs OAMH UM HECKOJIBKO U3 CIIEIYIOIINX HEJOCTATKOB.

B 00bsicHeHHN HE yKa3aHO WM HE HCIIONB3YeTCS OJHO M3 (H3MYECKHX
SIBIICHUI, CBOWCTB, ONpENENICHUIl WIM OJIWUH W3 3aKOHOB (dopmydn),
HEOOXOAMMBIX Ui TIOJHOTO BEpPHOro oOOBsICHEeHUs. (YTBEpKIcHUE,
Jexariee B OCHOBE OOBSICHEHHS, HE MOAKPEIIEHO COOTBETCTBYIOIINM
3aKOHOM, CBOWCTBOM, SIBJICHUEM, OIPEAEICHUEM U T.I1.)

" (MJIN)
VYka3aHel Bce HEOOXOAHMBIC Ui OOBSICHEHUS SABICHHA U 3aKOHBL,
3aKOHOMEPHOCTH, HO B HUX COAEPKUTCS OAWH JOTHUECKUI HETOUET.

" (UJI1n)
B pemieHnn MMEIOTCS NUIIHME 3alMCH, HE BXOMAfIIUE B pEIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpPHIE HE OTACICHB OT pElIeHHS
W HE 3a4E€PKHYTHI.

u (M)
B pemerun mMmeercs HETOYHOCTh B yKa3aHHH HA OJHO U3 (DU3MUECKUX
SBJICHUH, CBOMCTB, ONPENENIeHHI, 3aK0OHOB ((HhopMyIT), HEOOXOIUMBIX JUIS
TIOJTHOTO BEPHOTO OOBSICHEHUS

IIpencraBieHo pelieHrHe, COOTBETCTBYIOIEE OAHOMY M3 CIEIYIOIIUX 1
CITy4aeB.
JlaH npaBWIBHBIN OTBET Ha BOMPOC 3aJaHHs, U MPHUBEJACHO OOBSICHEHHE,
HO B HEM He YyKa3zaHbl JBa SBJICHUS WIM (QHU3MYECKHX 3aKOHA,
HEOOXOMMBIX IS IOJTHOTO BEPHOTO OOBSICHEHUSI.

nJIn
VkazaHbl Bce HEOOXOAUMEBIE IS OOBSCHEHHMS SBICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO HWMEIOIINECs pacCyKAEHUs, HarpaBJIcHHBIS
Ha MOJIy4€HHE OTBETa Ha BOMIPOC 3aJ]aHHsl, HE JIOBEJIEHbI 10 KOHIIA.

nJIn
VxkazaHbl Bce HEOOXOAUMEBIE IS OOBSCHEHHMS SBICHHS M 3aKOHEI,
3aKOHOMEPHOCTH, HO  HMEIOIIUEeCS  PacCYXKISHHs, IMPHBOJAIINE
K OTBETY, CO/IEP)KaT OUIMOKH.

NI
Vxa3zanbl HE BCe HEOOXOOMMBIE I OOBICHEHUS SBICHHS W 3aKOHEI,

© 2023 denepanbHas ciyxba 1o Haa30py B cdhepe 00pa3oBaHUs U HAYKU

© 2023 denepanpHas ciyx0a 1mo Hag30py B chepe 00pa3oBaHus U HAYKH




JemoncTpannonHslil Bapuant EI'D 2023 r. OU3UKA, 11 kmace. 23/41

3aKOHOMEPHOCTH, HO HMEIOTCS BEpHBIC PacCyXICHHs, HaIlpaBICHHBIC
Ha PEIICHUE 331291

Bce cmydam pemieHHs, KOTOpble HE COOTBETCTBYIOT BHIIIE€yKa3aHHBIM 0
KPHUTEPHSAM BBICTABICHHUS OLCHOK B 1, 2, 3 baya

Maxcumanvuwiii 6ain 3

[Tmockas pAMHA TUIABAaET B BOAE, BBICTYIIAst HAZ e€ MOBEpXHOCTHIO HA /1 = 0,04 M.
Omnpenenurte Maccy JbJIUHBI, €ClIM IUIomanb €€ moepxHocTH S = 2500 cm?.
IMnotHOCTH NbAa paBHa 900 kr/m>.

Bo3moikHoe pelieHue

Taxk Kak JIpJrHa IIJIaBaeT ol
e ) S? FA

F,=mg, h
p.g(H —h)S =p,gHS

rjae Ps — MJIOTHOCTD BOJBI, I
Py — IJTOTHOCTH JB1A, l e
H — TonmuHa JIbIUHbI,

[
PP
P.PSh _1000-900-2500-107*-0,04
PPy 1000—900

OtBet: m =90 kr

oTKyma H =

m:anH: =90 kr.

KpnTepm[ OIICHUBAHUSA BBINNOJIHCHHUSA 3aJaHUA baabl

IIpuBeneHo MoIHOE peLIeHUEe, BKIIOYAIOIIEE CIEAYIOINE SJIEMEHTHI: 2
) 3amucanbl  MOJMIOKEHUS  TeopuM U (DU3MYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, MPHMEHEHHE KOTOPBIX HEOOXOAWMO Ui PEIIeHHUs
3a7a4d BHIOPaHHBIM CIIOCOOOM (B JaHHOM CIIy4ae: PABeHCMBO CUbl
msadcecmu cuie Apxumeoa, @vipascenue 0as cuivl Apxumeda, cesa3b
Maccol mena ¢ nIOMHOCHbIO);

II) onmcaHbl Bce BHOBH BBOJUMBIE B PEIICHUM OYKBEHHBIC 00O3HAYCHHS
(U3NYECKUX BEITUYUH (3@ ucKmoueHuem 00603HAUeHUll KOHCMAHM,
yKazauuvix 6 eapuanme KUM, o06o3nauenutl, ucnoiv3yemvix 6 yciosuu
3a0auyy, U CMAHOAPMHBIX O0O03HAYEHUU BElUYUH, UCNONb3YeMbIX NpU
HANUCAHUY PUIUYECKUX 3AKOHOB);

III) mpexacraBieHsl HEOOXOAWMBIE MaTeMaTHUYECKHE IPeoOpa3oBaHUs
M pacy€rhl (IIOJICTAHOBKA YHMCIOBBIX NAHHBIX B KOHEUHYIO (GOpMyiy),
MPUBOJISIINE K TIPABHIHLHOMY YHCIIOBOMY OTBETY (IIOMTyCKaeTCs pelieHne
«TI0 YacTsAM» C MPOMEKYTOYHBIMHU BHIYHCIICHHUSIMHU );

IV) mpencrasieH mpaBUIBHBIM OTBET ¢ YKa3aHHEM €IUHMIl MU3MEPEHUS
HMCKOMOH BEJIMYUHBI
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[IpaBunbHO 3amucaHbl BCe HEOOXOAMMBIC TOJIOKEHUS TEOPHH, 1
(usnYecKue 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEICHBI IPeoOpa3oBaHMs,
HanpaBJiCHHbIE Ha PELICHUE 3a]a4i, HO UMEETCs OIUH MM HECKOJIBKO U3
CIIEAYIOMNX HEIOCTATKOB.
3amucH, COOTBETCTBYIOIIME MYyHKTY II, mpeacTaBieHbl HE B IOJHOM
00BEME UM OTCYTCTBYIOT.

n (MJIn)
B pemreHnn WMEIOTCS IUINIHHWE 3aldCH, HE BXOJSIINE B pEIICHHE
(BO3MOKHO, HEBEpHBIE), KOTOpble HE OTAEJECHbl OT pPELICHHUS U He
3a4E€PKHYTHL.

n (MJIN)
B HE0OXOIMMBIX MaTeMaTHYECKUX MPEOOPA30OBAHUSIX WA BHIYACICHHSIX
JIOTYIICHbI OIIMOKH, | (WJIM) B MaTeMaTHYeCKUX MpeoOpa3oBaHHsIX/
BBIYHMCIICHUSX TPOIMYIIEHBI JOTHYECKH BayKHbIE IIarH.

U (UJIN)
OtcyterByer myHKT IV, wiu B HEM nomymieHa ouimOka (B TOM YHCIIE
B 3aMCHU €JUHUI] U3MEPEHHsI BENUUHHBI)

Bce Cllydan peHICHHs, KOTOPBIC HC COOTBCTCTBYIOT BbIIICYKAa3aHHBIM 0
KPUTCPHUAM BBICTABJICHUA OLICHOK B 1 wu 2 Gata

Maxcumanvrviil 6aun 2

[IpenmeT pacroyiokeH Ha TJIaBHOW ONTHYECKOW OCH TOHKOH COOMPAIOIICH JTHH3BI.
Onrtuueckast cuia auH3bl D = 5 antp. M300pakeHne npeaMeTa AeHCTBUTENBHOE,
yBenuueHne (OTHOIICHHWE BBICOTHI HM300paKeHHs MpeAMeTa K BBICOTE CaMOro
npeaMeta) k = 2. Haliaure paccTosHIE MEXTY MIPESIMETOM M €r0 H300paKSHUEM.

Bo3mozkHoe pelIcHue

PaccrosiHusl OT MpeaMeTa U ero M300paXKeHHs 10 JIMH3bI CBSI3aHBI MEKIY COOOM
(hopMyIT0it TOHKOM JINH3BI:

146, 1761
=—=—+—
F d f
H_f

Jlnst yBeIMUeHus! TMH3bI CIIPaBeUTUBEI hopMyIibl: [ = TR
Takum oOpazom, [ = % = % =0,6 M =60 cMm.
d= L 80, 30 cm.

r 2

HckoMoe paccTosiHue MEXIy PEJAMETOM U ero N300pakeHHeM
x=d+f=30+60=90 cm.
OtBet: x =90 cMm
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KpnTepml OIICHUBAHUSA BBINNOJIHCHHUSA 3aJaHUA

banasl

IIpuBeaeHo noaHOE pelIeHue, BKII0YAIoIee CIeAyIOMNe SIeMEHTHI:

I) 3ammcaHel TONMOXKEHUS  TEOpUM W (U3MUESCKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHECHHE KOTOPBIX HEOOXOAMMO JUIS pEIICHHS
3a/la4i BBIOPaHHBIM CIOCOOOM (B JITaHHOM clly4yae: ¢popmyna JUH3bL,
Gopmyna ons ysenuueHus: 1uH3bl),

II) onmcaHbl Bce BHOBH BBOJIMMBIE B PEIIEHUH OYKBEHHBIE 00O3HAUCHHUS
(u3NUecKUX BEIUYUH (3@ uckmoueHuem 00603HAYeHUll KOHCMAHM,
yKazauuvix 6 eapuanme KUM, o06o3nauenutl, ucnoiv3yemvix 6 yciosuu
3a0ayy, U CMAHOAPMHBIX O0003HAYEHUU BENUHUH, UCNONb3YeMbIX Npu
HANUCAHUY PUIUIECKUX 3AKOHOB);

III) mnpencraBieHBl HEOOXOAUMBIE MAaTEMAaTHYECKHE IPeoOpa3oBaHMS
W pacyérhl (MOJCTAaHOBKA YHCIIOBBIX JIAHHBIX B KOHEUHYIO (opmyiy),
MPUBOJSIINE K TPABUIIBHOMY YHCIOBOMY OTBETY (IOITyCKaeTcsl pelIeHHe
«TI0 YacTSIM» C IPOMEIKYTOUHBIMHU BBIYHUCIICHUSIMH );

IV) npencrasieH npaBWIbHBIM OTBET C YKa3aHHEM €IUHMLl M3MEPEHUS
HUCKOMOM BEJIMYUHBI

IMpaBmibHO 3ammcaHbl BCe HEOOXOAMMBIE IIOJNOXKCHUS — TEOPHH,
(u3nueckue 3aKOHbI, 3aKOHOMEPHOCTH, M MPOBECHBI IPe0Opa30OBaHusl,
HaIlpaBJICHHBIC HA PENIeHNEe 33/1a4H, HO IMEETCs OJIMH HIIN HECKOJIBKO U3
CIIEYIOIINX HEJIOCTaTKOB.

3amucH, COOTBETCTBYHOIIME IyHKTy II, mpencraBieHbl HE B IIOJHOM
00BEME HITH OTCYTCTBYIOT.

" (M)
B pemeHun uMEIOTCS NMITHWE 3alHCH, HE BXOAAIINE B pEIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpPHIC HE OTACNCHBI OT pEHmICHHS W He
3a4€PKHYTBL.

" (MJI)
B HE0oOXOAMMBIX MaTEMaTHYECKUX MPE0OPa30BAHMAX MM BBITHCICHUSIX
JIOTYIICHBl OLIMOKH, W (MJIM) B MaTeMaTHYECKUX IPeoOpa3oBaHUIX/
BBIYUCIICHUSX MPOIYLIEHBI IOTHYECKH BayKHbIE IIATH.

" (MJ1N)
OtcyrcrByer myHKT IV, mnm B HEM fqomymeHa omudOka (B TOM YHCIE
B 3aITHCH CIMHHI] I3MEPCHHUS BEITNYHHBI)

Bcee cnyuan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIICYKAa3aHHBIM
KPHUTEPHSIM BEICTABJICHHS OIICHOK B 1 mim 2 Gasa

Maxcumanvnwiii 6ann
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B 3amasHHOI ¢ OZHOTO KOHILA TPYOKE HAXOMUTCS BIAXKHBIA BO3IYX, OTACIEHHBIN
oT arMocdepsl crondukoM prytH umHOH / = 76 M. Korma tpyOka mexwur
TOPU30HTAIBHO, OTHOCHUTENIbHAS BIAXXHOCTH Bo3ayxa @ B Heil paBHa 80%. Kaxoit
CTaHET OTHOCHUTENbHAs BIAXKHOCTb 3TOTr0 Bo3ayxa P,, ecnu TpyOKy IOCTaBUTh

BEPTUKAJIBHO, OTKPBITBIM KOHLOM BHHM3? ATMOC(EpHOEe JaBICHHE pPaBHO
760 MM pt. cr. TemnepaTypy cUMTaTh IOCTOSHHOM.

Bo3mozkHoe pelICHue

1. OTHOCHTENbHAS BIAXKHOCTH BO3yXa B TpyOKe B IIEPBOM CITydae:

p
(p1=—1, rae p, — JOaBICHUE BOJAHBIX IIApOB B TpyOKe, p, — HIaBICHHUE

H

HACBIIICHHBIX BOJAHBIX IIApOB IIPpU TOM JKe TEMIICpaType. Hﬂﬂ BTOPOI'o cCiydas

p
OTHOCHUTCJIbHAs BJIAJKHOCTH BO3JyXa B pr6KCZ 0, 2—2,1"2[6 P, — HnapuuajibHOC
Py

JIaBJIeHUE BOJSIHBIX MapoB B TPyOKe. _
Y

Po

O [
[, [

Py )

. -

2. JlaBneHue BIaXXHOTO BO34yXa B IMEPBOM CIydyae paBHO aTMOC(HEpHOMY
JaBIEHUIO: P, . = p,, & BO BTOPOM CIIyYae — p,. = p, —Pgl, Tie P — IIOTHOCTh

pryTy, a [ — nnuHa cronbuxa pryTu. 3ameTum, uto p, =pgH, rae H = 760 mm.

3. O0BEM BIKHOTO BO3JyXa IPH H3MCHCHHH ITOJIOKEHHS TPYOKH U3MEHHIICA TaK,
KaKk W3MEHHWINCh JUIMHBI CTOJOMKOB BO3yXa, 3amepThiXx pTyThlo. CunTaem
BJIQKHBIM BO31yX HIeanbHbIM razoMm. Ilostomy mo 3axkony boiins — Mapuorra

v, 1
Moem sammcary -2 =2=_Po__
L py—pgl
4. U3 YpaBHEHUS Knaneiipona — MenneneeBa CIIETyeT, 4TO
_VRT _(V+V IRT
P="3 " Pu= G , TIe p — TMaplHalbHOE JABJICHUE BOJSHOTO Tapa,

Psn — JABIICHUE BIAXKHOTO BO3/yXa, V — KOJIMYECTBO MOJIb BOASHOTO Mapa B TpyOKe,
Vep — KOJTMIECTBO MOJB CYXOTO BO3/TyXa B TpyOKe.

Otcrona cienyer, uTo P __V

= = const.
V+Vv.,

BJI
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P _ P
Mostomy L=y nng m3oTepmmuyeckoro mpomecca ls MapLUUATbHBIX

p2 pZBn
y PV Py
JIaBJICHHIA BOISHOIO Mapa UMEeM: —— = —= = —————
Py Vi py—pgl

5. Ilocne oObeMHEHNUs 3allMCAHHBIX BBIIIE YPAaBHEHUI MOITYyYUM BbIpa)KEHHUE IS
OTHOCUTEIBHON BJIaXKHOCTU BO3/JyXa BO BTOPOM CIIy4ae:

JemoncTpannonHslit Bapuant EI'D 2023 r.
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Po —pel pgH —pgl _  H-I 760 —76
— . = . = = 80 . = 72(y .
P2=% Do i pgH 1 H 760 ’
OrtseT: @0, =72%
Kputepuu oueHUBaHUS BBINOJIHEHUS 3a1aHNUSA Banjbl
IIpuBeneHO MOIHOE PELICHUE, BKIIOUYAIOILEE CIEAYIOIIUE SIEMEHTBL: 3

) 3amucanbl  MOJMOXEHUS  Teopud W (U3UYCCKHE  3aKOHBI,
3aKOHOMEPHOCTH, IPUMEHEHHE KOTOPBIX HEOOXOAMMO [UIs PeLIeHUs
3ajaud BBIOPaHHBIM CIIOCOOOM (B JAHHOM CIIy4yae: GwulpadiceHue O
OMHOCUMENLHOU BIANCHOCIU 8030YXa OISl 08YX CAyuaes, hopmyavl O
0asieHust  GIAJNCHO20 — 8030yXa 01  08YX  cIyuaes,  Gopmyna
2udpocmamu4eckoeo 0agnenusi dcuokocmu, ypaguenue Knaneupona —
Menoeneesa, 3axon boiina — Mapuomma);

II) onmcaHbl Bce BHOBH BBOJIMMBIE B PEIICHUH OYKBEHHBIC 00O3HAUCHUS
(u3MUeCKUX BEIMYHH (3a UCKIIOYeHueM 0003HAUeHUll KOHCHMAHM,
yrasanuvix 6 eapuanme KUM, o0003nauenuti @eauduH, UCHONb3YEMbIX
6 ycnoeuu 3a0auu, U  CMAHOAPMHBLIX  O0OO3HAYEHUl  GEeAUUUH,
UCNONB3YEeMbIX NPU HANUCAHUYU PUIUYECKUX 3AKOHOB);

III) mpexncraBieHsl HEOOXOAWMBIE MaTeMaTHUYECKHE IpeoOpa3oBaHUs
U pacuérel (MOACTAHOBKA YHCIOBBIX JAHHBIX B KOHEUYHYIO (OpMyIy),
MPUBOJISIINE K MPABHIBHOMY YHCIIOBOMY OTBETY (IIOMyCKaeTCs pelieHue
«TI0 YacTsAM» C MPOMEKYTOYHBIMHU BHIYHCIICHHUSMH );

IV) npencTaBieH npaBUIbHBII OTBET

HpaBHHLHO 3alMCaHbl  BCC HSO6XOHI/IMLIe TIOJIOKEHUSA  TEOpUH,
(bl/ISI/I‘IeCKI/Ie 3aKOHBbI, 3aKOHOMEPHOCTHU, W IPOBCIACHBI HCOGXOZ[I/IMLIG
npeo6pa3013a1—1m{, HO HUMECTCA OAUWH WM HCECKOJBKO H3 CICAYHOIINX
HEAOCTATKOB.

3amucH, COOTBETCTBYIOIIME IMyHKTY II, mpencraBieHbl HE B IIOJHOM
00BEME UM OTCYTCTBYIOT.

n (MJIn)
B pemeHuu UMEIOTCS JMIIHME 3alUCH, HE BXOMAIIUE B pELICHUE
(BO3MOXKHO, HEBEpHbIE), KOTOpble HE OTHEJEHBbl OT PpEIICHUS
Y He 3a4EPKHYTHI.

nu (NJIn)
B HeoOXOAMMBIX MaTeMaTHUSCKHX MPeoOpa3OBaHMAX MM BBIYUCIICHUIX
JIOTYIICHbI OIIMOKH, W (WIM) B MaTeMaTHYECKUX MPeoOpa3oBaHUsIX/
BBIYHMCIICHUSX TPOITYIICHBI JTIOTHYECKH Ba)KHBIE 1T H.

n (NJIn)
OtcyteTByeT NyHKT IV, uiau B HEM jonylieHa ouubka

© 2023 denepanbHas ciyxba 1o Haa30py B cdhepe 00pa3oBaHUs U HAYKU

IIpencraBieHsl 3amucd, COOTBETCTBYIOIIUE OAHOMY M3 CIEIYIOLIMX
CIIy4yaeB.
IIpencraBieHsl TONBKO MOJOXKEHUS ©  (GOPMYIBI, BBIpAXKAIOIINE
(u3udIecKkue 3aKOHBI, IPIMEHEHHE KOTOPEIX HEOOXOAMMO M JOCTaTOYHO
JUIS pelIeHUs] MaHHOHM 3amaud, 0e3 Kakux-TnOo mpeoOpa3oBaHMil ¢ MX
UCIIOJIb30BAHUEM, HAIIPABJICHHBIX Ha PELLICHUE 3a/1auu.

nim
B pemenun orcyrctByer OJJHA n3 mMcXomgHbIX GopMyi, HEOOXoauMast
JUI pelleHusl AaHHOHM 3ajaud (WU YTBEpXKICHHUE, JIEXKAIee B OCHOBE
peleHns), HO NPUCYTCTBYIOT JIOTMUUECKH BEpHbIE MpeoOpa3oBaHuUs
¢ UMeroImuMucs GopMyJiaMH, HallpaBJIeHHbIE HA pelIeHNE 3a/1a9H.

nim
B OJIHOM 13 HCXOIHBIX (hopMyI1, HEOOXOTUMBIX IS PEIICHHUs JaHHON
3agaud (WM B YTBEPXKICHHH, JISKAIEM B OCHOBE PEIleHHs), JOMyIIeHa
ommOKa, HO TIPHCYTCTBYIOT JIOTHYECKH BEpHBIE NpeoOpa3oBaHUs
C UMeIomUMHCs GopMyJIaMH, HallpaBJICHHBIC HAa PEIICHUE 33/1a9l

Bce cmyuam permreHms, KOTOpBIE HE COOTBETCTBYIOT BHIINIEyKAa3aHHBIM
KPUTEpUSM BBICTABJIEHUsI OLIEHOK B 1, 2, 3 Gajuia

Maxcumanvhwiii 6ain
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B onmHOpogHOM 2NEKTPHUYECKOM TONe C HANpsHKEHHOCTBIO E

E=18 B/M Haxomircs naBa TodewHBIX 3apsama: O =-1 uKn

u g=+5uKn ¢ maccamu M =51 1 m=10 I COOTBETCTBEHHO 0 q
O o

(cMm. pucynok). Ha kakom paccrossHuu d Apyr OT Jpyra
HaXOAATCA 3aps/bl, €CIIU UX YCKOPEHHs COBIAIAIOT 10 BETMUHHE
u HanpasieHuto? CraenaiiTe pUCYHOK € yKa3aHHEM BCEX CWJI, JEHCTBYIOLIMX
Ha 3apsbl. CHIION TSXKeCTH IpeHeOpeyb.

JemoncTpannonHslit Bapuant EI'D 2023 r.
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KpuTeppm OIICHUBAHUSA BbINNOJIHECHHUSA 3aJJaHUA

banasl

Bo3moxHoe pelmieHue

1. HanmpaBum ock Ox 1o HampspkEHHOCTH 3JekTpuueckoro nons E. Ha 3apsan g
JEHUCTBYIOT JIBE JNIEKTPUYECKHE CHIbL: F, =gE CO CTOPOHBI OJHOPOIHOIO MOJS

ke
u cuna Kynona F'=F :% CO CTOpOHBI Jpyroro 3apsama. Ha 3apsn QO
JneHcTByroT cuia F, =|Q|E CO CTOPOHBI OAHOpoAHOro mojsi M cuia Kynona
ke
F"=F =% CO CTOPOHHI 3apsija g.
- E
F,~—O—= =O0—F
Q FII Fl q
> X

2. B cooTBeTCTBUU €O BTOPBIM 3aK0HOM HbI0TOHA B poekuusax Ha ock Ox UMeeM:

ma=F —F, (N

Ma=-F,+F. 2

Torna n3 cootnomenuii (1) u (2) 1 ycnoBus 331241 MOTYyYUM:

F-F F-F

70 275 3)
m M

3. IMoncrasnsas B (3) BeIpayKeHUS ISl SIEKTPUUECKUX CHJI, TTOJTyYHM:
kq|O|(m+M) [9-10°-5-10”-1-10”-(0,01+0,005) |
= =1l M

E(m|Q]+qM) 18(0,01-1-10” +0,005-5-10" )

OtBer: d =1 M

IIpuBeneHo noiaHOE peLIeHue, BKII0YAIoIee CIeAYIOMNe SIeMEHTHI:

I) 3anmcanpl  moNMOXKeHUST  TeopMH M (PU3HMYeCKHWe  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHECHHE KOTOPBIX HEOOXOAMMO JUIS pEIICHHS
3a/la4yi BBIOpAHHBIM CrIOCOOOM (B JaHHOM ciy4ae: 3akoH Kyiaowa,
emopou 3axon Hvlomona, Qopmyna oOna cea3u nanpsaxcénnocmu
INEKMPUUECKO20 NOJISL C CUNLOU, Oelicmayiowell Ha 3apsio);

II) cnenan mnpaBUIBbHBIM PHUCYHOK C YKa3aHMEM CHJ, JEHCTBYIOLIMX
Ha 3apsizbl;

IIT) onrcaHbl Bce BHOBb BBOJMMEBIE B PEIICHNH OYKBEHHBIE 0003HAUECHUS
(U3HYECKUX BENMYMH (3a UCKMOYeHueM O0003HAYeHUull KOHCMAHM,
yrazanuvix 6 eapuarnme KHUM, o0603nauenuil enuuuH, UCHOIb3YEMbIX
6 ycnoguu  3a0ayu, U  CMAHOAPMHBIX  0DO3HAYEHULl  GeAUUUH,
UCNONB3YeMbIX NPU HANUCAHUYU PUUYECKUX 3AKOHOB);

IV) mpoBeneHsl HEOOXOIMMBIE MaTeMaTHYECKHE IpeoOpa3OBaHUS
U pacu€Thl (IOACTAHOBKA YHCIOBBIX JAHHBIX B KOHECYHYIO (opMyIy),
MPUBOJISIIUE K MPABUIBLHOMY YHCIOBOMY OTBETY (IOMYCKaeTCs pelIeHue
«TI0 YacTsIM» C MPOMEKYTOYHBIMHU BBIYHCIICHHSIMHU );

V) npencrtaBieH MpaBHJIBHBIA OTBET C YKAa3aHUEM CIMHHUI] U3MECPCHUS
HMCKOMOH BEJIMYUHbI

© 2023 denepanbHas ciyxba 1o Haa30py B cdhepe 00pa3oBaHUs U HAYKU

IMpaBuibHO 3amMcaHbl BCE HEOOXOMUMBIC TMOJOXKEHHS TCOPHUH,
(u3nYecKUe 3aKOHBI, 3aKOHOMEPHOCTH, W IPOBEICHBI HEOOXOJMMBIC
npeoOpa3oBaHusl, HO HMMEETCS OAWH HJIM HECKOJIBKO U3 CIECIYIOUIHX
HEJJOCTAaTKOB.

3anucu, coorBercrBytoue nyHkram Il w1, mnpeacraBnens
HE B IIOJTHOM 00BEME HIIH OTCYTCTBYIOT.

N (MJIN)
B pemeHun uMeroTCs NUIIHME 3allCH, HE BXOAAIIUE B pELICHHE
(BO3MOXHO, HEBEpHBIE), KOTOpbIE HE OTHENEHBl OT pelIeHHS
U HE 3a4€PKHYTBL

" (NJIN)
B HEoOXOAMMBIX MaTEMaTUYECKHX MPE0OPa30BAHHAX MM BBIYHCICHUSIX
JOMIYyIIeHbl OMUOKM, ¥ (WIM) B MaTeMaTHUECKHX IIpeoOpa3oBaHUsAX/
BBIYHCIICHUSIX NPOITYIICHBI JIOTHYECKH Ba)KHBIC IIIArH.

" (NJIN)
OTCcyTCTBYeT MyHKT V, WK B HEM JOMyIlIeHA OIIMOKa (B TOM 4YHCIE
B 3aIIUCH CIMHUI H3MEPCHHUS BETHUNHbI)
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IIpencraBneHsl 3amucd, COOTBETCTBYIOIIME OJHOMY U3 CIEHYHOLIUX
CITy4aeB.
IIpencTaBneHsl TONBKO MONOXKEHHS U (OPMYIBI, BBIpPAXKAIOLIHE
(usnyeckue 3aKOHBI, IPUMEHEHNE KOTOPBIX HEOOXOMUMO JUIS PEeIICHUSI
JaHHOIT 3amaun, 6e3 KaKuX-1n00 MpeoOpa3oBaHUN C UX HCIIOIB30BAHHACM,
HAalpaBJICHHBIX Ha pellleHHUE 3a/1a4H.

W
B pemenun orcyrctByer OJJHA n3 mcxomHbix ¢Gopmyin, HeoOXoauMas
JUISL pelIeHUs] NaHHOW 3ajaud (WM yTBEpXKJIEHHUE, JieXkallee B OCHOBE
peleHns), HO NPHUCYTCTBYIOT JIOTMUUECKH BEpHble MpeoOpa3oBaHus
¢ umeromumMucs GopMyIaMH, HalpaBICHHBIE HAa PEIICHUE 3a1a4u.

nim
B OJTHOM u3 McXomHbIx (bopMyI1, HEOOXOANMBIX IS PEIICHUS TaHHOH
3afa4u (WK B YTBEPXKICHUH, JIEKALIEM B OCHOBE PEIleHHUs), JOMyIleHa
ommOKa, HO MPHUCYTCTBYIOT JIOTHYECKH BEpHBIE IpeoOpa3oBaHUSL
¢ uMeromuMucs GopMyIaMu, HallpaBJICHHBIC HA pPeIICHUE 3a/1a4l

Bcee ciyuan pemeHusi, KOTOpbl€ HE COOTBETCTBYIOT BBIICYKAa3aHHBIM
KPHUTEPHSAM BBICTABICHHS OICHOK B 1, 2, 3 Gamna

Maxcumanvuolii 6ain
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B OIIbITE o U3YUYCHHUIO dororddexra I, MA
MOHOXpPOMAaTH4ECKOe U3IydeHue MomHocteio P = 0,21 Br
MaJlaeT Ha MOBEPXHOCTh KaTOAa, B pe3yJIbTaTe Yero B LU
BO3HHKAaeT TOK. ['padpk 3aBHCHMOCTH CHIIBI TokKa [
0T HampspkeHust U MeXIy aHOJIOM M KaToJOM IpHUBENEH
Ha pucyHke. KakoBa yacToTa V majaioniero cBera, €ciu ,
B cpeaneM oauH u3 30 (GOTOHOB, MajarOUIMX HAa Katon, —l
BBIOMBAET JIEKTPOH?

Bo3moskHOE pemienne

1. Tlo ompenmeneHuio cunbl TOKa [ :g, rAe g — 3apsf, TPOLIEAIUN uepe3
t

MIOTIEPETHOE CEYCHUE MMPOBOTHHUKA 32 BPEMSI 7.

2. Korma Tok B IenM MOCTHTaeT HACHIIICHHS, Bce (POTOIICKTPOHBI, BHIOUTHIC W3
KaToja, JOCTHraloT aHoAa. Toria 3a BpeMms [ uepe3 IONEPEYHOE CEYCHHE
HPOBOJIHMKA TPOXOAUT 3apsin ¢ = N,ef, TIe e — MOXLYyNb 3apsja 3JIEKTPOHa,
Ne — KOMM4YeCTBO (POTOBIEKTPOHOB, BRIOUTHIX U3 KaToja 3a 1 c.

1
Tak kak N6=5Nq) (rne No — konuyecTBO (POTOHOB, MAJAIOMUX HA KaTOJ

3alc),T10 /[, :%N(De.

3. Tax xak sHeprus poroHa Ey = hv, TO MOIITHOCTH U3ITyUCHUS

I
P
4. OKOHYATENBHO MOJIyYUM: V =m. CornacHo npuBeIEHHOMY TpapHKy cuia
max
TOKA HACBIIECHUS [nax = 2 MA,
-19
TOTJ1a V = 152 NinH 10 z8,5~1014 I'o.

30-0,002-6,6-10*
OtgeT: V = 8,510 I'

KpnTeppm OIICHUBAHUSA BbINOJHCHUSA 3AJaHUA banabl

IIpuBeneHo noaHOE pelIeHNE, BKIIOYAIOIIEE CIEAYIONINE JIEMEHTHI: 3
I) zammcaHsl TONMOXEHHWA TEOpHM W (U3HUECKHE  3aKOHHI,
3aKOHOMEPHOCTH, HOPUMCHECHUE KOTOPBIX HEOOXOMWMO Ui PEIICHUS
3a/la4yd BBIOPAHHBIM CIIOCOOOM (B JIaHHOM Clly4ae: onpeoeieHue CUibl
MOKA; CBA3b CUNbl MOKA HACLIYEHUS C KOIUYeCmeom Homonos,
naoarwux Ha Kamoo 6 eOUHUYY 6PeMeHU; GbIPANCEHUS 0N IHepeUul
domona u MowHOCMU U3TYUeHUs);

IT) omncaHpl BCe BHOBH BBOJMMBIC B PCHICHUN OYKBEHHBIC 0003HAUCHHS
(u3MUecKuX BENUYUH (3a uckmoueHuem 0003HAYeHUll KOHCAHM,
yrasanuvlx 8 eapuanme KUM, o0003Haueruil, UCNOIb3YeMbIX 8 YCI08Ul
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3a0ayy, U CMAHOAPMHBIX O00O03HAYEHUU BeNUUUH, UCNONb3YeMbIX Npu
Hanucanuy Qu3u4ecKux 3aKoHos);

III) mpexcTaBieHB! HEOOXOMMMBIE MaTeMaTHUSCKHE MPeoOpa3oBaHUS
U pacuéThl (MOACTAHOBKA YHCIOBBIX JAHHBIX B KOHEUHYIO (OpMyIy),
HOPUBOAAIINE K IPAaBUIBHOMY YHCIOBOMY OTBETY (JOIMyCKaeTcs pelieHue
«I10 YacTsIM» C IPOMEXYTOUHBIMU BBIUUCIICHUAMMU);

IV) npencrasieH npaBWIbHBIM OTBET C YKa3aHUEM €IUHMLl U3MEPEHUS
MCKOMOW BEJIMYUHBI

IMpaBwibHO 3amMcaHbl BCE HEOOXOMUMBIC TOJOXKEHHS TCOPHUH,
(u3nYecKUe 3aKOHBI, 3aKOHOMEPHOCTH, W IPOBEICHBI HEOOXOJMMBIC
npeoOpa3oBaHms, HO HWMEETCS OJWH WM HECKOIBKO M3 CICIYHOLIHX
HEJJOCTAaTKOB.

3amucH, COOTBETCTBYIOIIME IMyHKTY II, mpencraBieHbl HE B IOJIHOM
00BEME U OTCYTCTBYIOT.

U (MJIN)
B pemennn uMeroTCs JMIIHME 3allUCH, HE BXOAALIME B peEIIEHUE,
KOTOpBIE HE OTAEJICHBI OT PEIIeHHs U He 3aU€PKHYTHI.

" (MJIn)
B HE0OXOMUMBIX MAaTEeMATHYECKUX MPEOOPA3OBAHUIX HIIM BBIYHCICHHUIX
JIOTYIICHbI OINMOKH, W (MJIM) B MAaTEMaTHYECKUX MpPeoOpa3oBaHHSIX/
BBIUMCIICHUSX MPOITYIIEHBI JIOTHYECKH Ba)KHBIE IIIary.

" (NJIn)
OtcyrcTByeT nyHKT IV, win B HEM JomynieHa omuoka

IIpencraBieHbl 3alHCH, COOTBETCTBYIONIINE OJHOMY W3 CIEIYIOIINX
CITyJaeB.
IIpencraBieHsl TONBKO TMOJOXKEHUS U (OPMYIBI, BBIpAXKAIOIINE
(u3udIeckue 3aKOHBI, IPIMEHEHHE KOTOPEIX HEOOXOAMMO M JOCTaTOYHO
JUIS pelIeHUs] MaHHOHM 3ama4d, 0e3 Kakux-TnOo NpeoOpa3oBaHMIl ¢ MX
UCIIOJIb30BaHUEM, HAMIPABJICHHBIX Ha PELICHUE 3a/1auu.

nim
B pemennn orcyrctByer OJJHA n3 mcxomgHbIx GopMyi, HEOOXoauMast
JUI pelleHus AaHHOHM 3ajaud (WM YTBEp)KICHHE, JIeKAIllee B OCHOBE
pemieHus), HO NPUCYTCTBYIOT JIOTMUUECKH BEpHbIE MNpeoOpa3oBaHUs
¢ UMeroIuMucs GopMyJIaMH, HallpaBJICHHBIE HA pEelleHne 3a/1a9u.

N
B OJTHOM u3 mcxoaubx hopMys1, HEOOXOMMMBIX ISl PENICHHs TaHHO#M
3afaud (WM B YTBEPXKICHHH, JIEKAIEM B OCHOBE pEILCHHMs), JOMyIIeHa
ommOKa, HO MPHUCYTCTBYIOT JIOTHYECKH BEpHBIE IpeoOpa3oBaHUSL
¢ UMeromuMHuCs GopMyJIaMH, HallpaBJICHHBIC HAa PEIICHUE 33/1a4l

Bce cimyuam perreHms, KOTOpBIE HE COOTBETCTBYIOT BEIINIEyKAa3aHHBIM
KPUTEpUSM BbICTABIEHUsI OLIEHOK B 1, 2, 3 Gajuia

Maxcumanvrolii Oann
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B manenbkmii map maccoit M = 230r, Bucsammid Ha HUTH JuMHOH [ = 50 cM,
TOTIA/IAeT W 3acTpeBacT B HEM TOPH3OHTAIBHO JIETSmas Iyis. MuHHMaNbHas
CKOpPOCTh YU U,, NPU KOTOPOH IIap IIOCJIE 3TOrO COBEPLIUT IIOIHBIA 000pPOT
B BEpPTHKAIbHON IUIOCKOCTH, paBHa 120 ™/c. Yemy paBHa Macca mynu?
ConpoTuBiieHHEM Bo3ayxa mnpeHeOpeub. OOOCHYWTE NPUMEHUMOCTh 3aKOHOB,
UCIIOJIb3YEMBIX MPH PEIICHIH 33/1a9H.

Bo3moskHOe penienue

O0ocHoBaHne

1. Cucremy otcuéra, cBI3aHHYIO ¢ 3eMJEN, OyeM CUNTAaTh HHEPIUATIBHOM.

2. Tena cuutaeM MaTepUalIbHBIMU TOUKAMU.

3. JIast onucaHus B3aUMOJECHCTBYSI Iy IM M 1Iapa MCIIOIb30BaH 3aKOH COXPaHEHUs
UMITyJbca cucTeMbl Teld. OH BBINONHSETCS B HMHEPIHANbHON CHCTeMe OTCUETa,
€Clld CyMMa BHEUIHUX CHJI, NPUIOKEHHBIX K TeIaM CHCTEMBI, PaBHA HYIIIO.
B naHHOM ciydae NpoeKIMM BHELIHUX CHJI (CHJIBI TSDKECTU U CHUJIBI HATSXKEHUS
HUTH) Ha TOPHU30HTAIBHYI0 OCb B MOMEHT B3aUMOJEHCTBHS paBHBI HYIIO.
CrnenoBaTenbHO, MOJKHO HCIONIB30BaTh 3aKOH COXPAHEHUsI UMITyJIbCa B IIPOEKIUSIX
Ha 3Ty OCb.

4. JIng nmampHEHImIEro IBIDKCHHS Iapa ¢ 3acTpsABIICH B HEM Imyned Oyner
CIpaBEUIMB  3aKOH  COXPAHEHHMsA  MEXAHMYECKOM  BHEPruM,  IIOCKOJIBKY
CONPOTHBICHHEM BO3AyXa MO YCIOBHIO 33Jaud MOXHO IpeHeOpedub,
a ©eIMHCTBEHHAas HEKOHCEpBAaTUBHAs Cuia, JCHCTBYIOIIAs Ha IIap, — CuUila
HATSDKCHMS HUTH — HE COBepIuaeT paboTHI MPU JBIDKCHUH Iapa MO OKPYKHOCTH,
IIOCKOJIbKY OHA BCIOJly IIEPIICHAMKYJIIPHA CKOPOCTHU JBH)KEHHS L1apa.

5. YcnoBue MUHMMAIBHOCTH U, O3HAYaeT, YTO MIap COBEPLIAET IOJHBIA 000pOT

B BEPTHKAJBHOW IUIOCKOCTH, HO MpPH OTOM HATSDKEHHE HUTH B BEpXHEH TOUKe
(1 ToJIBKO B Heit!) oOpamaercs B HyJIb.

Pemenue
1. 3akoH COXpaHEHHsI MMITYJIbCA CBS3BIBAET CKOPOCTh MyNH U, MEPEA yAapoM

CO CKOPOCTBIO U; COCTaBHOTO Tela Maccoii m + M cpa3y mocie ynapa:
mvy =(m+M)v,,
a 3aKOH COXpaHCHUA MEXaHU4EeCKOU OHEPIruu — CKOPOCTH COCTAaBHOI'O TECjila Cpasy

TIOCIIE yIapa C ero CKOPOCTRIO U, B BEPXHEH TOUKe:

2 2
m+M)v m+M)v
( ) ! =( ) 2+(m+M)g-21.
2 2
2. Bropoii 3axon HeloTOHA B IpOEKIUAX HA paJraibHOE HAIpaBJIEHHE X B BEpXHEH

TOYKEC NPUHUMACT BUJ]

(m+M)v22

(m+M)g= ]
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2
BBIpa?:I/IB OTCrOJ1a 'l)2 H MOACTABHUB 2TOT PE3YJIbTAT B 3aKOH COXPAHCHUA SHCPTHH,

v]:\/S_gl.

3. [loxcTaBuB BEIPaKEHUE VI U; B 3aKOH COXPAHEHHS UMITYIIbCA, TIOIYIHM:

M\5¢gl  0,23,/5-10-0,5

MOJTYyYUM:
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= = =0,01 xr.
v, —+[5¢ 120-/5-10-0,5 00
OtBer: m= 10T
KpuTepuu olieHUBaHUS BbINOJHEHUsI 3aIaHUSA | Bajuisl
Kpumepui 1
Bepuo  obocHOBaHa ~ BO3MOXKHOCTH  KCIIOJNIB30BAaHHS  3aKOHOB 1

(3aKOHOMEpHOCTEH). B dannom ciyyae: 6b160p UHEPYUATLHOU CUCHIEMb]
omcuéma, MoOelb MAMePUaIbHOU MOUKY, YCI08USL NPUMEHUMOCIU
3AKOHO8 COXPAHEHUSL UMNYIbCA U MEXAHUYECKOU JHepeull, YCIosue
NPOXOACOEHUS. BEPXHET] MOYKU MPAEKMOpUU

HpaBHJILHO 3allMCaHbl  BCC HCO6XOHI/IMLIC TIOJIOKEHUS  TCOPHH,
(bl/ISI/I‘IeCKI/Ie 3aKOHBbI, 3aKOHOMEPHOCTH, U IPOBCIACHBI HeO6XO)II/IMBIe
npeo6pa3013aHHﬂ, HO HMMECTCA OAUWH HJIM HECKOJIBKO H3 CJICAYIIINX
HEAOCTAaTKOB.

3amucH, COOTBETCTBYIOIIME MyHKTY II, mpeicraBieHbl HE B TOJHOM
00BEME UM OTCYTCTBYIOT.

U (WIN)
B pemieHmM HMEIOTCS JIMIIHUE 3alliCH, HE BXOMIAINNEC B pEIICHUE
(BO3MOXHO, HEBEpHBIE), KOTOpbIe HE OTIEICHBl OT PpCEUICHUS
M HE 3a4E€PKHYTHI.

U (WIN)
B Heo6XoauMBIX MaTeMaTHUECKUX NMPEOOPa30BaHUAX WM BBIYUCIECHHSIX
JOMYIICHBl OMIMOKH, W (WJIM) B MaTeMaTHYeCKUX NpeoOpa3oBaHMIX/
BBIYHCIICHUSX TIPOITYIIEHBI JIOTHYECKH BayKHbIE IIIarH.

U (WIN)
OrcyrctByer nmyHKT [V, wnum B HEM gonyuieHa ommubOka (B TOM 4YHCIe
B 3aIIUCH CUHUI] H3MEPEHHUS BEITHINHbI)

B 000CHOBaHNH OTCYTCTBYET OJIMH MJIM HECKOJIBKO U3 JICMEHTOB. 0
nim

B o6ocHOBaHMM HoTyIIeHa ONTHOKA.
i

OO00CHOBaHUE OTCYTCTBYET

Kpumepuii 2

I) 3ammcanbsl  TONOXKEHHS  TEOpUHM W (PU3HYSCKHE  3aKOHBI, 3

3aKOHOMEPHOCTH, IPUMEHEHUE KOTOPBIX HEOOXOMUMO JUIf pPEIIEHUs
3aaydl BBIOpaHHBIM CIIOCOOOM (B TAHHOM CIy4ae: 3aKOH COXPAHEHUs
UMNYIbCA, 3AKOH COXPAHEHUSI MeXAHU4ecKou 9Hepeul, 6mopou 3aKOoH
Hviomona 0na oOsudicenuss mena noO OKPYJICHOCMU, VUMEHO, Ymo
6 8epXHell MouKe CULA HAMANCEHUs HUMU 00Paaemcs 6 Hylb);

IT) omucaHbl Bce BHOBb BBOAWMEIE B PEHICHUN OYKBCHHBIC 0003HAYCHUS
(M3UYECKUX BENUYUH (30 UCKTIIOYeHueM O0003HAYeHull KOHCMAHm,
yKazauuvix 6 eapuanme KUM, 0603nauenutl, uUCnoivb3yemvix 6 ycioeuu
3a0auy, U CMAHOAPMHLIX O0OO03HAYEHUL BENUYUH, UCHONb3VeMbIX NpU
HanucaHuu QuuLeckux 3aKoHo8),

III) mpoBeeHbl  HEOOXOAUMBIE  MaTeMaTUYECKUE  MPeoOpa3oBaHUs
U pacuérhl (MOACTAHOBKA YHUCIOBBIX IAaHHBIX B KOHEUYHYIO (hopmyIy),
HOPUBOAAIINE K IPAaBHIBHOMY YHCIOBOMY OTBETY (JOIMyCKaeTCs peIIeHUe
«II0 YaCTSAM» € TIPOMEKYTOYHBIMH BEIYHCIICHUSIMN);

IV) npencraBieH HpaBUIIBHBIA OTBET C YKa3aHHUEM CIWHHI[ H3MEPCHUS
UCKOMOM BEJIMYUHBI

TIpencraBieHbl 3amKMCH, COOTBETCTBYIOIIME OAHOMY W3 CICAYIONIMX
CITydaeB.
IMpeacraBiieHBl  TONBKO TONOXKEHUS W (QOPMYIBI, BBIPAKAIOIIUC
(usnveckue 3aKOHBI, MPUMEHEHUE KOTOPBIX HEOOXOIUMO ISl PEIICHHUS
MaHHOW  3amaum, Oe3  Kakux-mubo  mpeoOpa3oBaHWMi ¢ WX
WCIIOJIb30BaHUEM, HAMIPABJICHHBIX HA PEIICHUE 3a/1a9H.

nin
B pemenun orcyrctByer OJJHA u3 ucxomubix (popmyin, HeoOXoaumas
JUI peUIeHus] JaHHOHM 3amaud (WM YTBEpPXKICHHUE, JieKalllee B OCHOBE
peleHns), HO NPUCYTCTBYIOT JIOTUYECKH BEpHBIE MNpeoOpa3oBaHUsS
C UMEIOIUMHUCS (HOpPMYJIaMH, HAIIPABJICHHbBIC HA PEIICHUE 3a/1a49H.

501051
B OI[HOI7I 13 UCXOOHBIX (popMys, HEOOXOAUMBIX JJISI PELICHUS] TaHHOU
3a/auu (WM B YTBEPXKACHHUH, JISKAIIEM B OCHOBE PEIICHHS), JOMYIICHA
omunOKa, HO TPHCYTCTBYIOT JIOTMMECKH BEpHBIE MPEOOpa3oBaHUS
C UIMEHOIIUMUCS QOPMYJIaMH, HAIIPABJICHHBIC HA PEIICHHUE 3a]Ia4H

Bce cnyuan pelieHus, KOTOpble HE COOTBETCTBYIOT BhINIEyKa3aHHBIM
KPHUTEPUSIM BBICTABIEHHSI OLICHOK B 1, 2, 3 Gauia

Maxcumanvrwiil 6aun
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NJIN

Opnopoanbelii  Opycok AB wmaccod M
MIOCTOSIHHOTO TIPSIMOYTOJIBHOTO CEYEHUs
JNEKAT HAa TIAAKOW TOPHU30HTAIBHON
MMOBEPXHOCTH CTOJIA, CBEUIMBASICH C HETO

MEHEe YeM HAIOJIOBUHY (CM. PHCYHOK).

K mpaBomy koHIly Opycka NMpHKperIieHa
n€rKass HepacTsbDKMMas HHTh. Jpyrou

KOHELl HWUTU 3aKpeIul€éH Ha MEHbLIEM A
U3 IByX JHCKOB HUIEaIBHOTO COCTaBHOTO

Omoka. Ha Oomnpmem JauCKe 3TOTO

Onmoka 3akperuieHa  japyras  JIErkas
HepacTsHKUMasi HUTh, Ha KOTOPOM BUCUT Tpy3 Maccoid m = 1 kr. JIMCKU CKpeIIeHbI
IpyT ¢ ApyroM, o0pasys equHoe nenoe. R = 10 cm, 7 =5 cm.

CremnaiiTe pECYHOK C yKa3aHHEM CIJI, ACHCTBYIOIINX Ha Opycok M, OJIOK U rpy3 m.
Haiinure MuHuManbHOEe 3HaueHwe M, NpU KOTOPOM CHCTEMa Tesl OCTaércs
HEIOABM)KHOM.

O06o0cHy#iTe MPUMEHUMOCTD HCIIOIB3YEMbIX 3aKOHOB K PEIICHHIO 3aJa4H.
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Bo3mokHOe peleHue

OobocHoBaHue

1. Cucremy orcuéra, cBsizaHHYH ¢ 3eMiéid, OyaeM cuntaTh nHepuuaibHoit (MCO).
2. Bpycok mepen OTpHIBOM €ro mpaBorO Kpas OT MOBEPXHOCTH CTONa Oyaem
CUMTATh TBEPIBIM TEJIOM C OCHIO BpAICHHS, MPOXOIAIIEH NEePHCHIUKYISPHO
IUIOCKOCTH pPUCYHKa uepe3 TOuKy A. YcloBHE PpaBHOBECHS OTHOCUTEILHO
BpalleHus] TBEPAOrO Telda HAa OCH — PAaBEHCTBO HYJIO CYMMBI MOMEHTOB CHI,
MIPUIOKEHHBIX K TEITY, OTHOCUTEIBHO 3TOH OCH.

3. Hutu HepacTsHKUMBI, TIOATOMY, €CIH TOKOUTCS OpPYCOK, TO TOKOSATCS U BCE
OCTaJIbHBIE TE€JIa CUCTEMBL.

4. Hutu nérkue, mo3ToMy BEJIMYMHA CHIIBI HATSKCHHUS KOKIOW HUTU B JII000H €8
TOYKe OJHa U Ta k€. B Tom uncne: 7; =T, T, =T, (cM. pUCYHOK B pELICHUH).

5. Brok wpaeanbHbI (TpEHUS B OCAX HET, Macca OJioka MPEHEOpPEKHMO Maja).
ITosToMy ycrmoBue paBHOBecHs OJIOKa — PaBEHCTBO HYIIIO CYMMBI MOMEHTOB CHII
HATSHKCHUS HATSH OTHOCHTENBHO OCH OJIOKa.

6. I'py3 MOXET OBHUIaThCs TOJNBKO MOCTYIATEIBHO BJOJB BEepTHKANbHOI ocu Oy,
JeXaleil B IUIOCKOCTH PHCYHKa. [03TOMy ISl Tpy3a HCIONB3yeM MOJCIb
MaTepHalbHOW TOYKH W MPHMEHHM BTOPO# 3akoH HeioToHa. Beneacteue sToro
YCJIOBHE PaBHOBECHS — CyMMa NPHJIOXKEHHBIX K TPY3Y CHJI paBHA HYJIIO.

Pemenue

1. Cuisl, meficTByromue Ha OPYCOK,
OJIOK M Tpy3, MMOKa3aHBl Ha PHCYHKE
JUI cllydasi, Korja Mmacca Opycka
MHUHHMAJIbHA, U II09TOMY OH eIlé
MOKOUTCS Ha CTOJIe, HO Kacaercs
cTona Toibko B Touke 4. IlosTomy

cuta N TOpHIOKEHA K OpYCKY
B TOuke A W  HampaBleHa
BEPTUKAIBHO  BBEPX, TaK  Kak
MOBEPXHOCTD CTOJA TNaaKas (TpeHus
HET). N
2. 3amuiieM ypaBHEHHE MOMEHTOB Mg

cHJI A7t Opycka B MOMEHT, KOT/Ia OH TTOKOMTCS, KacasiCh CTOJIA TOJIBKO B TOUKE A:

T1~AB—Mg~A—2B=O,

OTKyJa

3. 3ammmieM BTOpo# 3akoH HbIOTOHA 1715 OKOSILErocs TPpy3a B MPOEKIMIX Ha ock Oy
BBenénnou MCO:

T, -mg=0,
OTKyza
T, =mg.
4. YcnoBue paBHOBecHs 0JIOKa HA €ro OCH:
T, r=T,-R.
C yuérom Toro, uro T} =T5, T, =T,, moy4uM OTCIOfa
I,-r=T,-R.
5. [loacTaBuB B 3TO PaBEHCTBO PE3YyAbTATHI I1. 2 U 3, MOTYYUM:
% -r=mg-R
Orcrona
R 0,1m
M=2m-7=2 1 0.05 =4kr

OtBeT: minM =4xr
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KpnTepnu OILICHUBAHHUSA BBINOJIHECHUSA 3aJaHUA

| Banabl
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Kpumepuii 1

BepHo  o0ocHOBaHa ~ BO3MOXKHOCTh  HCIIOJIb30BaHUS  3aKOHOB
(3aKOHOMEpPHOCTEH). B daunHom ciyuae: 6blO0p UHEPYUATLHOU CUCTHEMbL
omcuéma, moodenb meépooco menda, MOOelb MAmMepuarbHOU MOUKU,
0CO6EHHOCIU NPUMEHUMOCIU YCILOGUIL PABHOBECUS]

B 000CHOBaHHH OTCYTCTBYET OJIMH HJIM HECKOJIBKO U3 JJIEMEHTOB.
N

B o6ocHOBaHMU fomylieHa oIoOKa.
Wi

OO00CHOBaHHE OTCYTCTBYET

Kpumepuii 2

I) 3amucanbpl  TONOXKEHHS  TEOPUM M (PU3MYSCKHE  3aKOHBI,
3aKOHOMEPHOCTH, HPUMEHEHHE KOTOPLIX HEOOXOMMMO AJsl pPeIIeHHS
3a7a9M BRIOPAHHBIM CIIOCOOOM (B JAHHOM CIIydae: ypasHeHue MOMEHMO8
cun onst 08yx mei, 6mopou 3akon Hviomona);,

II) choenaH npaBUIIBHBIA PHUCYHOK C YKa3aHHWEM CHII, ACHCTBYIOIIMX
Ha Tena,

IIT) onmcaHbl Bce BHOBb BBOJUMBIC B PEIICHHH OYKBEHHbIC 0003HAUCHHS
(u3nMUecKUX BEIMYMH (3 UCKTIOYeHUueM 0003HAYeHUll KOHCMAHM,
yrasanuvix 6 eapuanme KHUM, o0Oo3nauenuil @eauduH, uCnoIb3yemvlx
6 ycnoguu  3a0ayu, U  CMAHOAPMHBIX — ODO3HAYEHUL  BEIUYUH,
UCNONB3YEeMbIX NPU HANUCAHUYU PUIUYECKUX 3AKOHOB);

IV) npoBeneHbl HEOOXOAHMMBIE MaTeMaTH4YECKUE MPeoOpa3oBaHUs
U pacuérhl (MOACTAHOBKA YHUCIIOBBIX JAHHBIX B KOHCYHYIO (opMyIy),
MPUBOJISIINE K MPABHIBHOMY YUCIOBOMY OTBETY (IOMYCKAETCsl PEIICHUE
«TI0 YacTsAM» C MPOMEKYTOYHBIMHU BHIYHCIICHHUSMH );

V) npexacTtaBieH NMpaBUJIBbHBIA OTBET C YKa3aHHEM €AMHUL M3MEPEHUs
HMCKOMOH BEJIMYMHBI

HpaBHJILHO 3allMCaHbl  BCC HCO6XOHI/IMHC TIOJIOKEHUS  TEOpHHU,
(bl/ISI/I‘IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTH, U IPOBCIACHBI HeO6XO)II/IMBIe
npeo6pa301331—114ﬂ, HO HMMECTCA OAUH WM HECKOJIBKO H3 CJICAYIOINX
HEAOCTAaTKOB.

3anmucu, coorsercrBytome nyHkram II w  III, npencraBieHsl
HE B OJIHOM 00BbEME UM OTCYTCTBYIOT.

" (M)
B pemeHuu HUMEIOTCS JMIIHUE 3allUCH, HE BXOJMILUE B pELICHHUE
(BO3MOXKHO, HEBEpHbIE), KOTOpble HE OTIEJEHBl OT pelleHHs
U HE 3a4EPKHYTHI.

u (UJIn)
B HeoOXOAMMBIX MaTeMaTHYECKUX MPeoOPa3OBAHMAX MM BBIYHCICHIIX
JIOTYIICHbI OIIMOKH, W (WIH) B MaTeMaTHYeCKUX MpeoOpa3oBaHMsIX/
BBIYHMCIICHUSX TPOIYIICHBI JIOTHYECKH Ba)KHBIE IIIaTrH.

n (UJIn)
OTCcyTCTBYeT IMyHKT V, WIM B HEM JOINylieHa OIIMOKa (B TOM YHCIE
B 3aMCH €JUHUI] U3MEPEHHsI BENUIHUHBI)
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IIpeacraBiieHbl 3amyCH, COOTBETCTBYIOUIME OXHOMY W3 CICAYIOIINX
CITy4acs.
IIpencraBieHsl TONBKO TMOJOXKEHUS W (OPMYIBI, BBIpAKAIOIINE
(usndeckue 3aKOHBI, TPUMEHEHUE KOTOPBIX HEOOXOIUMO IS PEIICHHUS
JaHHOW  3ajgaud, 0e3  Kakux-1ubo  mpeoOpa3oBaHMH C  HX
MCIIOJIb30BaHNEM, HAMTPABIEHHBIX Ha PELICHUE 3a1auH.

nim
B pemrennn orcyrctByer OJJTHA 13 mcxomHbix (opmyin, HeoOXomnmast
JUIS pelleHus] MaHHOHM 3amaun (MM yTBEpP)KICHHE, JIeKAlllee B OCHOBE
pelieHns), HO MPUCYTCTBYIOT JIOTMYECKH BEpHBIC MpeoOpa3oBaHuUs
¢ UMEIoIUMHUCS HOpMYJIaMH, HalIPaBJICHHbBIE HA PEIICHUE 3a/1auH.

NI
B OI[HOI71 W3 UCXOAHBIX (HOPMYJ, HEOOXOAMMBIX JJIsi PEIICHUS TaHHOU
3a1aud (WM B yTBEPKACHHH, JISKAIIEM B OCHOBE pPeIleHHs), JOMyIIeHa
omubKa, HO TPHCYTCTBYIOT JIOTMYECKH BEpHbIC MPeoOpa3oBaHUs
¢ UMerImuMHucs GopMyJIaMH, HallpaBJICHHbBIC Ha PEIICHUE 33/1a41

Bce ciydau perreHns, KOTOpbIe He COOTBETCTBYIOT BHIIICYKa3aHHBIM
KPUTEpUSIM BBICTABIEHHsI OLIEHOK B 1, 2, 3 Gayuia

Maxcumanvrwlil 6ain
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B coorBerctBun ¢ IlopsinkoMm IpoBeneHHs TOCYAApCTBEHHOH HTOroBOH
aTTecTaluy Mo 00pa3oBaTeIbHBIM MPOrpaMMaM CpPEIHEro OOILIero oOpa3oBaHUs
(mpuka3 Munnpocsemienust Poccun u Pocoopranzopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBadn MunroctoM Poccuu 10.12.2018 Ne 52952)

«82. <..> Tlo pe3ynbTaraM TMepBOM M BTOPOW IIPOBEPOK SKCIEPTHI
HE3aBHCHUMO JPyT OT JpYyra BBICTABISIIOT OBl 32 KaXKIBIH OTBET HA 3aIaHUs
9K3aMeHAIMOHHOH paboThl EI'D ¢ pa3BEpHYyTHIM OTBETOM. <...>

B ciyuae CyliecTBEHHOIO pacXoxIeHHs B Oaigax, BBICTaBICHHBIX IBYMS
9KCIEepTaMH, Ha3HauyaeTcsi TpeTbs npoBepka. CyIIEeCTBEHHOE pacXOoXkIeHHE
B Oautax OMNpemeNeHO B KPHUTEPUSAX OIECHUBAHHA 10 COOTBETCTBYIOIIEMY
Y4eOHOMY MPEIMETY.

OKCIepTy, OCYILECTBISIOIIEMY TPEThIO IPOBEPKY, IPEeroCTaBiIseTCs
uHpopMarms o Oangax, BBICTABIEHHBIX OKCIIEPTAMH, paHee MPOBEPSBIINMHU
9K3aMEHAI[OHHYIO paboTy».

CyIeCTBEHHBIMU CUUTAIOTCS CIEYIOIINE PACXOXKICHHS.

l. Pacxoxxaenne Mexay Oajnamu, BBHICTABIEHHBIMH IBYMS HKCIEPTaMHU
3a BEITTOTHEHNE MI000r0 M3 3amannii 24-29 u 3a BeImoaHenue 3amanus 30 1o
kpureputo K2, B 2 wim Oonee 6ayuia. B 3ToM ciydae TpeTuit SKCIepT MpoBepseT
TOJBKO TE€ OTBETHl Ha 3aJaHus, KOTOpPbIe BBHI3BAJIM CTOJb CYIIECTBEHHOE
pacxoxaeHue.

2. Pacxosxienue B pe3ynbTaTax OICHHUBAHHS JBYMS DKCIIEPTaMH OTBETA
Ha OoAHO W3 3amanuil 24-30 3axiroyaeTcss B TOM, YTO OJMH SKCIEPT YKazal
Ha OTCYTCTBUE OTBETa Ha 3aJjaHue, a IPYroi BHICTABWJI 3a BBIIOJHEHHE ITOTO
3a7aHusl HeHyleBoW Oami. B oToM ciydae TpeTwid JKCHEpT MPOBEPSET TOJIBKO
OTBETHl Ha 3JIaHMsl, KOTOpble OBUIM OIICHEHBI CO CTOJb CYIIECTBEHHBIM
pacxoxaeHueM. Curyauuy, B KOTOPBIX OJUH 3KCIEPT yKa3al Ha OTCYTCTBHE
OTBETa B AK3aMCHAI[MOHHOW paboTe, a BTOPOM 3KCIEPT BHICTABUJ HYJIEBOW Oail
3a BBIMOJHEHHWE OSTOTO 33/IaHMsl, HE SBISIIOTCS CHTYalMsIMA CYIIECTBEHHOTO
PaACX0XKIICHHS B OI[CHUBAHHU.
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