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Enunblii rocygapcerBennsblii 3x3amen no ®M3UKE

ITosicHeHHs1 K J€MOHCTPALlHOHHOMY BaPHAHTY KOHTPOJIBHBIX
HM3MEPHTEIbHBIX MATEPHAJIOB €IMHOI0 rOCYJapCTBEHHOI0 IK3aMeHa
2023 roga no ®U3NUKE

IIpn o3HAKOMJIEHMH C JEMOHCTPAIMOHHBIM BAapPHAHTOM KOHTPOJBHBIX
u3MepuTenbHbIx Matepuanos (KMM) enunoro rocynapctseHHoro sk3amena (EI'D)
2023 r. cnegyer uWMETh B BHUAY, UTO 3aJaHusi, BKJIIOYEHHBIE B HErO,
HE OTPaXalOT BCEX D3JIEMEHTOB COAEPXKAHMSA, KOTOpbIe OYHyT IPOBEPATHCS
¢ nomompro BapuaHtoB KM B 2023 1. IlonHBI NEpedyeHb 3JIEMEHTOB
coJiep)KaHMsl, KOTOPble MOTYT KOHTPOJMPOBATbCS HA €AMHOM TOCYIapCTBEHHOM
sk3amene 2023 1., mnpuBeAéH B KOOU(PHUKATOPE OSJIEMEHTOB  COJACPIKAHUS
U TpeOOBaHMII K YPOBHIO MOATOTOBKH BBITYCKHHKOB 00pa30BaTENBHBIX
OpraHu3aluil A IPOBENEHUS €IUHOI0 IOCYAapCTBEHHOro 3k3aMeHa 2023 r. mo
(usuke.

B nemMoHCTpPAMOHHOM BapHaHTe NPeICTABJIEHbI KOHKPETHBbIE MNPUMEpPDI
3a/aHuii, He WCYEPNbIBAKOIIHE BCero MHOroo0pa3susi  BO3MOKHBIX
¢opmysinpoBoK 3a1aHMIi HA KaXKI0H MO3UIMH BAPHAHTA IK3aMeHANMOHHOI
padoThl.

HasHaueHue JEMOHCTpAIIMOHHOTO BapUaHTa 3aKIIOYAeTCs B TOM, YTOOBI
JIlaTh BO3MOXXHOCTH JIOOOMYy ywacTHUKY EI'D u mmpoxoil o0O0IiecTBeHHOCTH
COCTaBUTh TpEJCTaBICHUE O cTpykType Oynymux KM, konuyectBe 3agaHuid,
00 ux popMe U YpOBHE CIIOKHOCTH.

B neMoHcTpanmoHHOM BapuaHTe MPEACTABJIEHO /IBA MPUMepa 3aJaHUil Ha
no3umuu 30 JK3aMeHANMOHHOH paGoThl. B peanbHbIX BapHaHTax
IK3aMEeHALMOHHOI padoThl HA KAXKAYI0 NMO3UIUI0 OyJAeT NMpeaIoKeHO TOJbKO
0JHO 3a/laHHue.

[IpuBenénnpie KpUTEpPUHM OLIEHKU BBIMOJHEHUS 3aJaHUil ¢ pa3BEPHYTHIM
OTBETOM, BKIIOUEHHBIE B 3TOT BapHaHT, AAIOT NPEICTAaBICHHE O TPEeOOBAHHIX
K [TOJIHOTE M NMPaBUWJIBHOCTHU 3alTUCH Pa3BEPHYTOrO OTBETA.

OTH CBEACHUS MO3BOJIAT BHITYCKHUKAM BHIPA0OTATh CTPATETHIO TIOJArOTOBKH
k EI'D B 2023 1.
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JleMOHCTPAallHOHHBIN BAPUAHT

KOHTPOJILHBIX H3MEPHUTEIbHbIX MATEPHAJIOB Hwoxe nmpuBeieHb! ClipaBOYHBIC JaHHBIE, KOTOPbIE MOT'YT MOHA100UThCsl Bam
€/IMHOI0 Irocy1apcTBeHHOro 3k3aMmena 2023 roaa IIPY BBIIOJTHEHUH PaOOTHI.
no ®PU3UKE
JlecaTHYHbIE IPUCTABKHU
HucTpyknus no BBINOJIHEHNIO padoTsI Haumeno- | OGos3naue- | Muoxurens | Haumeno- | O6o3Haue- | MHo)uTens
J11st BBITIOJTHEHUS SK3aMEHAIIMOHHOW paboThl Mo (U3MKe OTBOAMTCA 3 yaca BaHue Hite BaHue Hue
;5) MHHYTv(235 MuHyT). Pabora coCcTOMT M3 ABYX YacTel, BKIIOYAIOIIUX B ceOs ra T 10° can o 102
3aJlaHuil.
A Mera M 10° MU M 1073
B 3amanuax 1-3, 7-9, 12-14 u 18 0OTBETOM SABISACTCA IEJIOC YHCIO WU > 7
KHJIO K 10 MHUKpPO MK 10°
KOHeYHasl JecsTh4yHast 1poOb. OTBET 3amUIINTE B MOJIE OTBETA B TEKCTE PaOOTHI, > -~
a 3aTeM IepeHecuTe IO NPUBEAEHHOMY HMKe oOpasiy B OmaHk oTBera Ne 1. eKTO r 101 HaHo H 10 -
EnuHunE n3MepeHus GU3NYecKUX BEJIMYHH IINCATh He HYXKHO. Acun A 10 IMKO 1 10
Oreer:  -2.D Mm/c2. -2:5 Koncmanmur
YUCIIO TU n=23,14
OtBeroM K 3amanusam 4-6, 10, 11, 15-17, 19, 20, 21 u 23 saBusercs _ )
0 5 YCKOpEHHE CBOOOIHOTO MafeHus Ha 3eMie g=10wm/c
MOCIIEA0BATEIBHOCTE THD. TBET 3AlMIINTE B MOJE OTBETA B TeKCTe PaboTHl, TPABHTAIHOHHAS IOCTOSHHAS G=6,7-10" H-m¥/kr2
a3aTeM MEepeHeCUTe MO MPHUBEASHHOMY HIKe 00pasily 0e3 MmpoOenoB, 3amsThix YHHBEPCATBHAS ra30Bas TOCTOAHHAS R =831 Jix/(momb-K)
U IPYTHX AOMOJHHUTEIBHBIX CUMBOJIOB B O1aHK OTBETOB No 1. TOCTOSIHHAs BoJTbIMAaHA k=1,3810"2 Ix/K
Al|lB HoCTOSHHAsA ABOTaapo Na =6-10% monp™!
Orger: 41 I_* | CKOPOCTh CBETa B BaKyyMe c=3-108m/c
1
k= =9-10° H-m¥Ki?
OtBeroM K 3amaHuto 22 sBHsAtOTCS ABa uncia. OTBET 3alUIIATE B TIOJE koo $HIHEHT MPONOPLHOHANLHOCTH B 3aKoHe Kyrona 4e,
OTBE€TA B TCKCTC pa6OTI)I, a 3aTeM IEPEHECUTE T10 HpHBC}IéHHOMy HUXKEC 06[!33 Y. MOJIYJb 3apsiia dJIEKTPOHA 1.6-10 19 K
o o e = . |~
He pasjiesiss yuciia npobeaom, B 61aHk oTBeToB Ne 1. (9neMeHTapHBIH SIEKTPHYCCKHI 3apsiy) ’
noctosHHas [Inanka h=6,610"* JIx-c
Omer: (14 + 0,2 )H. |, 40,2 Coomnowenus mexncoy pasnudHsIMy eOUHUKAMU
0 2430 5 6 TeMIleparypa 0K=-273°C
TBET K 3aJaHUAM fB 6BKJIIO‘-IaeT B ce ;11‘ Hzoz[po HOE OITMCAaHHE BCETrO B pe——— . laem = 166102 kr
X0J1a BBITIOJHEHUS 33/IaHUS. JIaHKe OTBETOB No 2 yKaxxuTe HOMEp 3aJaHus 1 aToMHAs ¢ THHMIA MACCH SKBHBATCHTHA  931,5 MoB
U 3aIUIINTE €ro MOJHOE PelICHHUE. 3 1 31EKTPOHBONLT 15B=1,6-10" Jixc
I[Ipu BBUHCIEHUSAX pa3pelaeTcs UCIOIb30BaTh HEMPOTrPaMMHUPYEMBIH
KATBEVATTO Macca wacmuy
}]’3 6P~ - B I 3JIEKTPOHA 9,1-103kr = 5,5-10*a.e.m.
ce OimaHKu 3aIMOJHAIOTCS APKUMH YEPHBIMU YepHHIIaMu. [lommyckaercs ~
5 pKH p p y TIPOTOHA 1,673-10%" kr = 1,007 a.e.m.
MCIOJIb30BAHKE T€JICBON I KAITUJUIIPHON PYYKH. .
1 p py HeHTpoHa 1,675-1027 kr = 1,008 a.e.m.
IIpu BbIIONHEHWM 3aJaHUA MOXKHO TITOJB30BATHCSI UYEPHOBHUKOM. 3amMcH 3
IInomuocmo TIO/ICOJIHEYHOT 0 Macia 900 xr/m
B YEPHOBHMKE, a TaKJKe B TEKCTe€ KOHTPOJIbHBIX H3MEPUTEIbLHBIX MaTEPHAJIOB 5 5
He YYUTBIBAIOTCH NPU OLeHUBAHUM PaldoOThI B 1000 kr/ TIOMHHIA 2700 ser/an
y B pu on B p : npesecuHsl (cocHa) 400 kr/m3 Kenesa 7800 xr/m>
LI, TIONMy4eHHble BaMu 3a BBIMOJHEHHbIC 3aJaHHA, CYMMHPYIOTCH. KepocHHa 800 Kr/n’ pryTH 13 600 K/
ITocrapaiiTech BBITOJHUTH KaK MOXKHO OOJbINe 3amaHuil W HaOpaTh HawOoIbIIee ”
KOMUCCTEO GANLIOB Yoenvnasa mennoémrxocmeo
) BOibl  4,2:10° JLk/(xr-K) amomunns 900 Jhx/(xr-K)
TTocnie 3aBepiieHust pabOThl MPOBEPHTE, YTOOBI OTBET HA KAXKIO€ 3aJaHHE 5 380
Omankax orBeToB Ne 1 m Ne 2 OBl 3amucaH Mo IpaBUILHBIM HOMEPOM e 2,1-10% M/ () MeAl Hore/(xer-K)
B o o .
p P Keresa 460  JIx/(xr-K) 4yryHa 500 Jxe/(xr-K)
Kenaem ycnexa! CBHHIIA 130 JIx/(xr-K)
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Yoenvnaa mennoma
napooGpa3oBaHust BOMIBI 2,3-10° JIx/kr
IJIABJICHUS CBUHIIA 2,5-10* JIx/kr
TUIABJIEHUS JIbJA 3,3:10° JIk/kr

Hopmanvuwie ycnosusa:  nasnenue — 103 Ia, temneparypa — 0 °C

Monsapnas macca

azoTa 28:103 xr/mMonb renust 4.1073
aprosa 40-10° xr/monb KHCJIOpOJa 32:107
BOJZIOpOZA 2-107 xr/mons JIUTHS 6-1073
BO3IyXa 29-103 kr/monn HEoHa 20-10°73
BOJIBI 18103 «r/momb YIIEKHUCIIOro ra3a 44.103

KI/MOJIb
KI/MOJIb
KI/MOJIb
KI/MOJIb
KI/MOJIb
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Yactb 1

Omeemamu K 3a0anuam 1-23 aenawomca 4Yucio uiu noOCie006amebHOCHb
yugp. Omeem 3anuwiume 6 nojie omeema 6 meKcme padomvl, a 3amem
nepenecume 6 b/JIAHK OTBETOB MNe 1 cnpasa om  Homepa
CcoomeemcmayuLezo 3a0anus, HaYuUHaa ¢ nepeoil kiemouxu. Kaxcowtit cumeon
nuwiume 8 omoOenbHOIl Kiemouke 6 COOMEEMCMEUU ¢ NPUEEOEHHBIMU 8 DJIAHKE
oopazyamu. EOunuysl uzmepenus Quuueckux eenuyun RUCAms He HyJNCHO.

Ha pucynke mnokaszaH rpaguk 3aBUCHMOCTU MPOEKLUMH O, CKOPOCTH Teja
oT BpeMeHH ¢. KakoBa mpoeKIus @, yCKOPEHHs 3TOTO Tela B MHTEPBAJE BPEMEHU
or 1 1o 1,5¢?

-6

OtBeT: m/ce.

B uHeprmanpHOi cructemMe 0TCUéTa Cria, paBHas mo Moy 16 H, coobmaer Temy
Maccoii m yckopenue a. Yemy paBeH MOJYJIb CHIIBI, IO JCHCTBHEM KOTOPOH TEIO

. m . " a
Maccou E OyZeT UMETh B 3TOW CUCTEME OTCYETa YCKOPEHUE Z?

OrtBeT: H.

ITorennuanbHas SHEpPrus YyNpyrod NPYyKUHBI NpU €€ pPacTSLDKEHUM Ha 2 CM
paBHa 2 Jlx. Halimute Momynp U3MEHEHHUs MOTEHIMAIBLHON DJHEPTUU ITOU
MPYKUHBI IPU YMEHbIIEHUHU e€ pacTshkeHus Ha 0,5 cM.

OrtBerT: JIx.
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HeOomnpioli rpy3, MOKOAIMIMICS HA TJIAJKOM TOPH3OHTAIBHOM CTOJE, COCAHHEH
MPY>KUHOM €O CTEHKOW. ['py3 HEMHOro CMemaroT OT IMOJIOKEHHS] PaBHOBECHUS
BJIOJIb OCH NPYKHHBL U OTIIyCKAIOT U3 COCTOSHUS IOKOS, IIOCJIE YETO OH HAUUHAET
KOJIe0aThCs, IBHUTASICH BIOJH OCH IIPY)KHHEI, NMapaUIeIbHO KOTOPOH HampaBlieHA
ocb Ox. B rtabnuue npuBefeHbl 3Hau€HHUS KOOPAMHATHI I'py3a X B DPa3IMUHbIE
MOMEHTHI BpeMEHH f. BriOepure Bce BepHBIC YTBEPXKICHHS O pe3ylbTaTaX 3TOro
ONBITA HA OCHOBAaHWHU JAHHBIX, CcOJAepKammxcsi B Tabmmre. 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 Bpemenn 1,50 ¢ yckopeHHe rpy3a MaKCHMAaJIbHO.

2) B momenT Bpemenu 0,50 ¢ kMHETHYECKas SHEPTUs IPy3a MaKCHMalbHa.

3) Moaynb cuiibl, ¢ KOTOPOH NpY)KHHA JEHCTBYET Ha IPy3, B MOMEHT BPEeMEHH
1,00 ¢ menbiue, yem B MOMeHT BpemeHnu 0,25 c.

4) Tlepuon xonebanuii rpysa pasen 1 c.

5) Yacrora konebanuii rpysa pasna 0,5 I'm.

CropTcMeH CHyCKaeTcs Ha IapallloTe ¢ IOCTOSIHHOM ckopocThro. Kak
U3MEHSIOTCS C TEUEHHUEM BPEMEHHU B IIPOLIECCE CIIyCKa UMITYJILC CIIOPTCMEHA U €ro
MOTEHINAIbHAS SHEPTUS?

Jlns xaka0i BeIMYHMHBI ONIPEJEIUTE COOTBETCTBYIOUINI XapaKTep U3MEHEHHUS:

1) yBenuumBaeTcs
2) yMeHbIIAeTCs
3) He U3MEHsEeTCS

3anummTe B Tabnuiy BEIOpaHHBIE IMUGPHI AT KOKAOH (DU3MIECKON BEIMYUHBL
Lluchpsl B OTBETE MOTYT IMTOBTOPSITHCA.

Mmmynsc IToTenuunanbHas 3Heprus
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[Tapuk maccoit m BucenT HEMOJBUKHO HA HEBECOMOM HEPACTHKUMON =~ ————
HATH UIMHOW [. B pesymprare TOmdka ImapuK HPHOOPET
CKOpPOCTh U, HAIPaBICHHYI0 TOPH30HTAIBHO (CM. PHCYHOK), /
W Havaj CoBepIIAaTh KojJeOaHUs B BEPTUKAIBHOM IIOCKOCTH.

YCcTaHOBHTE COOTBETCTBHE MEXIy (U3NYECKUMH BeIWIMHAMH

" QopMyramH, BBIpOXKAIOIMIAMH WX B paccMaTpUBaeMoil 3agade me—*
(g — ycxopeHue cBOOOIHOTO MaCHHS). v
K kaxmoii mo3uiuu nepBoro crojdia mojadepuTe COOTBETCTBYHOILYIO

TO3WIMMI0 U3 BTOPOTO CTONOIA W 3alWIINTe B TaOMWIy BHIOpaHHBIE IUQPHI MO
COOTBETCTBYIOIMMH OYKBAMH.

OU3NYECKHUE BEJIMYNHBI DOPMVIJIbI
A) MakcuMalbHas BBICOTA IOJbEMA IIAPUKA 02
OTHOCHTENIBHO IIEPBOHAYATILHOTO [OJI0KEHHUS] H mg==-
b) Moayib CWIIbI HATSDKCHUS HUTH B HIDKHEHN TOUKE )
TPaeKTOPHH JIBYKEHHUS IIAPUKa 2) v
2g
2
mv
3) 2g
2
v
b om et

OrtBer:

unuanpuueckuil cocyn pasfenéH JErKuM MOJBUKHBIM TEIUIOM30JIUPYIOINUM
MOpIIHEM Ha JB€ 4acTH. B OJHOW YacTH cocyla HaXOAWTCS aproH, B JPyroi —
HeoH. KoHueEHTpauusi MoOJeKynl ra3oB ojuHakoBa. OnpenenuTe OTHOIICHHE
CpeHell KHHETMYECKOM DSHEprud TEIUIOBOrO JBM)KEHHS MOJIEKyJl aproHa
K CpeJHeW KMHETUYECKOW SHEPruH TeIJIOBOTO IBMKEHHS MOJIEKYJ HEOHa, KOTja
MOPIICHb HAXO/IUTCS B PABHOBECHHU.

OTBeT:

TemmepaTypa Kycka MeTaula ¢ yAelnbHOW TemioéMkocteio 900 [Ix/(xr-K)
noruzmwiack co 120 °C go 40 °C. Ilpu 3TOM BBIIENMIOCH KOJWYECTBO TEIUIOTHI,
paBHoe 108 k/[x. Uemy paBHa Macca 3TOro Kycka merasuia?

OrtBeT: KT.
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I'a3 moxyuymn Koiau4ecTBO TerwioThl, paBHoe 300 JDkx, mpu 3TOM BHYTPEHHSS
sHeprus ra3a ymeneimiack Ha 100 JIx. Macca raza He MeHsuiach. Kakyto padoty
COBEpIIMI a3 B 3TOM Ipolecce?

OtBer: JIx.

B xéctkoM repMeTnuHOM cocyne obbémom 1 M° mpu Temneparype 289 K
JUINTENIbHOE BpeMsl HaxOIWics BIaXHBIH Bo3ayX U 10 T Bompl. Cocyn MelieHHO
Harpenu 10 temmeparyps! 298 K. Ionbe3yscs Tabnuieif mIOTHOCTH HACHIIEHHBIX
TIapoB BOJIBI, BEIOEPHUTE BCE BEPHBIC YTBEPKACHHS 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 BO3AyXa B cocyae Oblta paBHa 48,5%.

2) B Tedenue Bcero ombiTa B cOCy/ie HAXOAUIACh BOJA B KHKOM COCTOSIHHU.

3) Tak kak 00BEM cocyma He M3MEHAJICHA, JaBICHHE BJIAXXHOTO BO3AyXa
YBEINYUBAJIOCh IPONOPIHOHANBHO €r0 TEMIEepaType.

4) B navanbHOM cocrostHMM Tpu Temneparype 289 K map B cocyne Obln
HACBIIIECHHBIH.

5) IlapnuansHOE AaBIEHHE CyXOro BO3AyXa B COCY/E HE H3MEHAIOCH.

OrtBeT:

B cocyne Hem3MeHHOTO 00bEMa HaXOAWIACh TIPH KOMHATHOW TEMIIEpaType CMeCh
JIBYX HIEalbHBIX ra3os, 1o | Monb kaxjoro. IlonoBHHY coAepKUMOro cocypa
BBIITyCTHJIM, a 3aTeM [I00aBWiIM B cocyld 1 Monp mepBoro rasza. TemmepaTypa
B cocyle TNOIJepXHuBajlack Heu3MeHHOH. Kak wu3MeHHIUCh B pe3yibraTe
napuuagbHOE JAaBJICHUE IEPBOTO ra3a U CyMMapHOE JaBIEHUE CMECH Ia30B?

Jlist ka0l BENMMYMHBI ONIPEEINTE COOTBETCTBYIOUINN XapaKTep U3MEHEHHUS:

1) yBemuumioch
2) yMEHBIINIOCH
3) He U3MEHMIIOCHh

3anummTe B TaONUIy BBIOpaHHBIC IMUMPHI AT KAKAOH (DU3MYIECKON BEIUYUHBL
Ludpsl B 0TBETE MOTYT HOBTOPSITHCSL.

ITapunansHoe naBnenue| [laBieHue cmecu
IIEpPBOr0 Tra3a ra3oB
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Bo ckonbko pa3 yMEHBIIUTCS MOAYJb CUJI B3aUMOAEUCTBUSA JABYX HEOOIBLIMX
METAJIMYECKUX IAPUKOB OJMHAKOBOTO AUAMETpPa, UMEIOUIUX 3apaabl q1 = +7 HKn
u q>=-3 8K, ecnu IIAapuKu HOPUBECTH B COINPUKOCHOBEHUE U pPa3BUHYTh
Ha IIpexHee paccTosHue?

OTBert: B pas(a).

JIBe "acTHLBI ¢ 3apsAaMu 1 = 2g U g2 = ¢ BIETAlOT B OAHOPOJHOE MAarHUTHOE
MOJIe TEePICHNKYJISIPHO BEKTOPY MAarHHTHOW HHAYKIIMH CO CKOPOCTSMHU U = U
U U2 = 20 cooTBeTcTBeHHO. OmpeneinuTe OTHOIICHHE MOIyned cun Fi: F,
JIEMCTBYIOUIMX HA HUX CO CTOPOHBI MarHUTHOTO TIOJIS.

OtBeT:

Konnencarop, 3apsbkeHHBIM 10 pa3HOCTH moTeHnuanoB Uy, B IepBbId pa3
HNOJKIIOYMIN K KaTyIIKe ¢ MHAYKTHBHOCTbIO L = L, a BO BTOPOM — K KaTyIIKe
C WHAYKTUBHOCTBIO L = S5L. B o0oux ciyyasix B IOJYYHMBIIEMCS KOHTYype
BO3HHMKJIHM HE3aTyXaollhe JJIeKTpOMarHuTHbIE KojeOanus. KakoBo oTHOmIeHHE

w.
MaKCUMaJIbHBIX 3HAYEHUH SHEPTUHM MATHUTHOIO MOJS KATYyHNIKA —2M2 [pH 3THX
I max

KoJieOaHusaX?

OrtBeT:
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ITo rnankuM napauienbHbIM T'OPU30HTAIBHBIM IPOBOSILUM PENILCAM, 3aMKHYTHIM
Ha JIaMIIOYKy HaKaJUBaHUA, T[epeMelaroT JErKUd TOHKUW TMPOBOJHUK.
Obpa3oBaBmmiics kKoHTYp KLMN HaxomuTcs B OZHOPOAHOM BEPTHUKAIBHOM
MAarHHTHOM TOJIe ¢ HHAyKIueit B (puc. a). [IpH IBIKEHHH TIPOBOHIKA IUIOIAb
KOHTypa U3MEHSETCs TaK, Kak yKa3aHo Ha rpaduke (puc. 0). Beibepure Bce BepHbIC
YTBEpKICHUsI, COOTBETCTBYIOIUE IPHBEAEHHBIM JaHHBIM U ONUCAHHIO OMBITA.

S, em? h

800

600

400

N
v
— ®—> 200
B

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

1) B Teuenne mnepBbIX 6 C WHOYKIUMOHHBIH TOK TeYéT dYepe3 JaMIIOUKY
HETPEPBIBHO.

2) B unrepsane Bpemenu ot 0 110 4 ¢ 1aMIoyka ropuT Haubosee spKo.

3) B momeHT BpemeHm f=2 c¢ cuia Ammepa, OEHCTBYIOIIas Ha IIPOBOJHUK,
HaIpaBJIeHa BIIEBO.

4) Makcumaneras SJIC HaBOAUTCA B KOHTypE B HHTEPBaNE BPEMEHH OT 4 110 8 c.

5) VHOyKUMOHHBIM TOK B MHTEpBaje BpeMeHH OT 6 10 12 ¢ Teuér B oxHOM
HAIpaBJICHHUN.

OrtBerT:
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IInockas cBeroBasi BOJHA MEPEXOAWUT M3 BO3[yXa B TJIHUIEPUH
(cM. pucyHOK). UTO IPOMCXOIUT MPHU ATOM NEPEXOJE C MEePHOIOM
3JICKTPOMATrHUTHBIX KOJeOaHWil B CBETOBOW BOJIHE U C JUIMHOM
BOJIHBI?

Jns kaxxnoi BeTMYUHBI ONPEIEINTE COOTBETCTBYIOUIMIA XapaKTep
W3MEHEHMS:

1) yBemuuuBaercs
2) yMeHblIaeTcs
3) He u3MeHseTCs

3anuimuTe B TaOnuiy BhIOpaHHBIE MUMPBI UL KaXKA0H (QU3NUECKON BEIUYUHBL
Ludpsl B OTBETE MOTYT IIOBTOPSITHCSL.

[lepuon
JJIEKTPOMArHUTHBIX
KoJIeOaHMH

JnuHa BOJHBI

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

HJIeaTIbHOTO KOJIeOaTeNFHOTO KOHTYpA.

I'padpukr A u B TpencraBisioT HU3MCHEHHUS \ /‘:
(hU3HYECKUX BEIUYMH, XapaKTEPU3YIOIIUX KOJICOaHUs HE.
B KOHType. YCTaHOBHUTE COOTBETCTBHE MEXIY 0 Tt

rpadukamu u ¢busHYeCKUMA BEJIUYHHAMH,
3aBUCHMOCTb KOTOPBIX OT BPEMEHH 3TH TpaduKH
MOTyT mTpefcTaBiusfT. K Kkaxmoil mosuwmmm mepBoro cromdma Imoxdepure
COOTBETCTBYIONIYIO IIO3WIMIO M3 BTOPOr0 CTOJNONA ¥ 3aldIINTe B TaOIHIy
BBIOpaHHBIC I PHI IO COOTBETCTBYIOMNMHA OYKBaMH.

I'PAOUKHI OU3NMYECKUE BEJIMYMHBI
A) 1) MHIYKTHBHOCTbL KaTylIKH
3 2) HampsHDKeHUE Ha 0o0KJTaKax
! KOHJIEHCaTopa
0 Tt 3) SHEeprus dICKTPUICCKOTrO MO
B) KOHJIEHCaTopa
4) SHEPrust MarHUTHOTO ITOJIS KaTyIIKK
/
NG
Alb

OrtBerT:
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174
Slnpo mnaTtuHbl ¢ Pt MCHBITBIBAaeT o-pacmaj, Ipu 3ToM 00pasyloTCs o-4acTHIA

A
U AIpO XHUMHUYECKOro siemeHta , X. Omnpexenute 3apsan Z (B eAUHHUIAX

3IIeMEHTapHOTO 3apsna) sapa X.

OTBeT:

Ha pucynke nzo0paxkeHa YNPOIUEHHAS IHAarpaMMa HIDKHUX — ()f---=---===--
JHEpPreTuYecKnux  ypoBHed  aroma.  HymepoBaHHBIMU E,

CTPE/IKaMi OTMEHCHBI HEKOTOPBIC BOSMOKHBIC HEPEXOMBI  fr
aToMa MEXAy JTUMH ypoBHsIMH. Kakme U3 3TmMX 4eThIpEx
NEPEXOJIOB CBA3AaHBI C H3IYUYEHHEM CBeTa C HamOOoJbIIei
JUIMHOM BOJIHBI M IOIJIOLICHHEM CBETa C HauMeHbIIeH
sHepruei?

VYcTaHOBUTE COOTBETCTBUE MEXY IMPOLIECCAMU IOITIOLICHUS
W W3TyHEHHs CBETA M SHEPreTHUECKUMHU TIEPEX0laM aToMa, - |
YKa3aHHBIMH CTPEJIKaMHU. 1234
K kaxnoi#t mosmmum mepBoro croibma  momOepuTe
COOTBETCTBYIOIYI0O  IO3MIMIO W3  BTOPOro  croiadua

Y 3aIUIINTE B TA0JIUIly BEIOpaHHbIE HU(PBHI TI0J] COOTBETCTBYIOIUMH OyKBAMH.

IMPOLIECCBI OHEPTETUYECKHUE
INEPEXO/IbI
A) H3TydeHHe CBEeTa ¢ HauOONbIIeH JIMHOM BOIHEI )1
B) mormnoieHue cBeTa ¢ HaMMEHBIIEH SHEPTUEn 2) 2
3) 3
4) 4

OTBeT:
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BriOepute Bce BepHBIC YTBEpPXKACHHS O (U3HUSCKUX SBICHUAX, BEIMYMHAX
Y 3aKOHOMEPHOCTSIX. 3anuIuTe HUQPHI, IO KOTOPEIMU OHU YKa3aHBI.

1) Ilpu yBemuyeHuMM JUIMHBI HMTH MAaTEMAaTHYECKOTO MAsTHUKA IEPUOJ €ro
Kosie0aHUH yMeHbIIaeTCs.

2) Senenue auddysum nporexaeT B TBEPALIX TeNax 3HAYUTENILHO MeJJIEHHEE,
9eM B )KUAKOCTSIX.

3) Cuna JlopeHIla OTKIOHSET IOJOKHTEIBHO H OTPUIATENBHO 3apsKEHHBIE
YaCTHIIBI, BJICTAIOMIME IIOA YIJIOM K JMHUSAM HWHIYKIMHA OJHOPOIHOTO
MarHWTHOTO TI0JIsI, B TPOTHBOIIOJIOKHEIE CTOPOHBI.

4) Judpaxuys peHTTeHOBCKHUX JTyuel HEBO3MOMKHA.

5) B mnpouecce ¢doTodddexTa ¢ MNOBEPXHOCTH BeIIECTBA MOA AeHcTBHEM
MA/IAI0IIET0 CBETA BBUIETAIOT DJIEKTPOHEI.

OTBET:

HaHbI CJICAYIOIINE 3aBUCUMOCTHU BEJIUYNH:

A) 3aBHCUMOCTh TI€pUOJa MalbIX CBOOOJHBIX KOJEOAaHWH MaTeMaTHYECKOTO
MasITHUKA OT JUIMHBI HUTH MasTHUKA;

b) 3aBHCHMOCTD KOJHMYECTBA TEIUIOTHI, BBIACISIONIETOC MPU KOHICHCAIMH TMapa,
OT €ro Macchl;

B) 3aBucHMOCTh CHJIBI TOKa 4Yepe3 YYacTOK IIeMH, COAEpKaIlUuil pPe3ncTop,
OT COMPOTHBICHHS PE3UCTOpA TPU IMOCTOSHHOM HANPSDKCHUH Ha KOHIAX
ydacTka.

YCTaHOBHTE COOTBETCTBHE MEXAY 3TUMH 3aBUCHMOCTSMH M BUAAMH TPadHUKOB,
obo3HadueHHBIX [Ubpamu 1-5. s kaxmoir 3aBucumoctd A-B mombepute
COOTBETCTBYIOIMI BUJ Tpaduka W 3anummre B TaONUIy BbIOpaHHBIE LUQPHI
0] COOTBETCTBYIOIINME OykBamu. Ldprl B OTBETE MOTYT HOBTOPSTHCSL.

OrtBerT:
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OmnpezenuTe HampsHKEHHE HA JIAMIIOYKE
(cM.  pucyHok), ecnu  abcomrOTHas
MOTPEIIHOCTh ~ TPSIMOTO  M3MEPEHUS
HaNpsDKEHWS ~ paBHA  [CHE  JICTICHUS
BOJIBTMETDA.

OTBeT: ( + ) B.

DOU3UKA, 11 knacc.

15/41

B 6nank omeemoe Ne 1 nepenecume monvKo 4ucia, He pazoensan ux npooenom

unu opyzum 3HaAKOM.
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YueHnKy HEOOXOIMMO Ha OIBITE OOHAPYXHTH 3aBUCHMOCTE 00BEMa Ta3a,
HaXOMAIIErocss B COCyIe IOJ ITOJBIDKHBIM ITOPIIHEM, OT TEMIIepaTyphl rasa.
VY Hero mMeercs MATh Pa3IM4HBIX COCYAOB ¢ MaHoMeTpamu. Cocyibl HaroJIHEHBI
OITHMM M T€M K€ T'a30M IIPH Pa3IMYHBIX TEMIepaType U AaBICHUH (CM. TaOIUILY).
Kakue d¢a cocyna HeoOX0AUMO B3SITh YUEHHKY, YTOOBI IPOBECTU UCCIIEIOBaHHUE?

Ne JlaBnenue, klla Temnepatyp i rasa Maccarasa, r
cocyna B cocyne, °C

1 200 25 4

2 260 30 8

3 260 30 6

4 300 35 6

5 200 35 4

B otBer 3anummTe HOMepa BEIOPaHHBIX COCY/OB.

OTBeT:

He 3ab6yobme nepenecmu

éce omeemvl 6 Oaank omeemos Nel
6 coomeemcmeuu ¢ UHCIpPYKyuell no 6blNOJIHEHUI0 Padomul.

Ilposepvme, umoobl Ka)xcovlit omeem 0Obll 3ANUCAH 6 CIMPOKE ¢ HOMEPOM
COOMBEMCMEYIOue20 3a0aHus.
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Yacrtp 2

Jna sanucu omeemos na 3adanus 24-30 ucnonvsyiime bBJIAHK OTBETOB Ne 2.
3anuwiume cuauana nomep 3aoanusn (24, 25 u m.0.), a 3amem peuienue
coomeemcmeyrouieil 3a0auu. Omeemol 3anucvléaiine YéMKoO U pazoopuueo.

B HWKHEH IONOBMHE HE3APSHKEHHOIO METAIMYECKOIrO
mapa pacrojaraeTcs KpymHas mapooOpa3Has IMOJOCTb,
3anonHeHHass Bo3gyxoM. Illap Haxomurcs B BO3dyXe
BJalM OT JApYrux IpeaMmeroB. B nenTp nonoctu
NOMEIEH MOJOXKUTENbHBIM TOYeuHbIM 3apan ¢ >0
(cMm. PHUCYHOK). Hapucyiite KapTUHY  JIMHHHN
HaNpPsDKEHHOCTU  DJIEKTPOCTATUYECKOrO IO BHYTPU
HOJIOCTH, BHYTPU IIPOBOJHMKA M CHapyxH wapa. Ecnu
mojie OTCYTCTBYET, HANHMIIMTE B JaHHOH oGmactm: E =0. Ecnm mose OTIMYHO
OT HyJIs, HAPUCYHTE KapTHHY TIOJI B TAaHHON OONAcTH, MCHONB3yst BOCEMb JTHHIH
HanpspkEHHOCTH. OTBET IMOSICHUTE, YKa3aB, Kakhe (pH3WYECKHe 3aKOHOMEPHOCTH
BbI ucnonb3oBanu s 0OBSICHEHUSL.

Ilonnoe npasunvhoe pewtenHue Kaxcoou u3 3adau 25-30 0onxcno cooepicamp
3aKOHbL U HOPMYJIbl, NPUMEHEHUE KOMOPLIX HE0OX00UMO U OOCMAMOYHO Ol
pewienus 3adauu, a makxyce mamemamuuecKue npeoopa306aHus, pacyémeol
C YUCNIEHHbIM OMEEMOM U HPpU HeoOX00uUMOCmuU PUCYHOK, NOACHAIOWUIL
pewenue.

TTnockas JibMHA TUIABACT B BOJE, BBHICTYIAs Hal €€ MOBEpXHOCThIO Ha & = 0,04 M.
Onpenenure Maccy JIbIUHBI, €CIM IUIoOmanbs €€ mopepxHocTw S = 2500 cm?
[InoTHOCTH JIbAa paBHa 900 Kr/m°.

TIpenmMer pacrnonokeH Ha TJIaBHOM ONTHYECKOH OCH TOHKOH COOMparolei JIMH3bI.
Onrrueckas cmta nuH3EL D = 5 anTp. M300paxeHune mpeaMeTra ASHCTBUTENBHOE,
yBeIW4YeHHEe (OTHOIICHHE BBICOTHI H300paXEHHS TIpeaMeTa K BEICOTE CaMoro
npenmerta) k = 2. Haligure paccTosiHAE MEXIY IPEIMETOM H €ro H300paKeHHEM.
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B 3amasHHO# ¢ OHOTO KOHIIA TPYOKE HAXOIUTCS BIAXKHBIA BO3IYX, OTIACIEHHBIN
oT atMmocdepsl CTONOMKOM pTyTH InmuHOM [ = 76 mm. Korma TpyOka JiexwuT

TOPU30HTAILHO, OTHOCHTEINIbHAS BIAXKHOCTh Bo3ayxa @ B Hell paBHa 80%. Kakoii

CTAQHET OTHOCHMTEJbHAsl BIAXHOCTh 3TOr0 Bo3ayxa P,, eciau TpyOKy MOCTaBHUTbH
BEPTHKAIBHO, OTKPBITHIM KOHIIOM BHH3? ATMOC(epHOE IaBIE€HHE pPaBHO
760 MM pT. cT. Temneparypy cuMTaTh IOCTOSHHOM.

B  opHOpOAHOM »3IIEKTPUUYECKOM II0JIe C HAamnpsHKEHHOCTHIO
E=18 B/M Haxomsarcs nBa To4eyHbIX 3apsma: (O =-1 HKn
n g=+5 vKn ¢ maccamu M =51 u m=10 I COOTBETCTBEHHO 0 q
(cM. pucyHok). Ha kakom paccrosHuu d aApyr oOT Jpyra O
HaXOASTCS 3apsibl, €CIIM UX YCKOPEHHUS COBIAJAIOT 110 BEIUYHHE
u HanpaBneHuro? CrenaiiTe PUCYHOK C YKa3aHHEM BCEX CWJI, JEHCTBYIOLIMX
Ha 3apsabl. CHIOH TSDKeCTH IpeHeOpeds.

&y

B OTIBITE o H3YYCHUIO ¢doroapdexTa
MOHOXPOMATHYECKOE U3TydeHue MoIHocThio P = 0,21 Br
MasaeT Ha MOBEPXHOCTh KAaTOAA, B pe3yIbTaTe Yero B LEIH
BO3HHMKAaeT TOK. ['paduK 3aBHCUMOCTH CHJIBI TOKa [
oT HampsbkeHus: U MexJIy aHOAOM U KaTOJOM IpUBENEH
Ha pucyHke. KakoBa yacToTa V Majalomiero cBeTa, eciu
B cpeqaeM oxuH n3 30 (OTOHOB, MajafONIMX Ha KaTOJ,
BBIOMBAET JIEKTPOH?

B manenpkuii map maccoit M = 230r, Bucsumid Ha HUTH JMHOH [ = 50 cM,
NomajgaeT W 3acTpeBacT B HEM TOPU3OHTAIBHO JIETALIas Iyis. MHUHHMalbHAas
CKOPOCTh IIyJH U,, NMPU KOTOPOH IMap IMOCJIE 3TOTO COBEPIIHUT IOIHBIA 000pOT
B BEPTHKAIBHOM TUIOCKOCTH, paBHa 120 w/c. Yemy paBHa Macca mmysmu?
ComnpoTtuBieHHeM Bo3ayxa mpeHeOpeub. OOOCHYHTE NPUMEHHUMOCTh 3aKOHOB,
HCTIONIb3YEMBIX MPH PEIICHIH 3aTaUH.
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NJIN

Opnoponnbiii  O6pycok AB wmaccor M
MIOCTOSIHHOTO HPSIMOYTOJIBHOTO CEYEHHUS
JKUT HAa TJIAAKOW TOPHU30HTAIBHOU
MMOBEPXHOCTH CTOJI4, CBEUINBASICh C HErO
MEHEee 4YeM HaIOJIOBUHY (CM. PHCYHOK).
K nmpaBomy koHIly Opycka NpHKpersieHa
nérkas HepacTshKMMas HMTb. Jlpyroi
KOHEI] HHUTHU 3aKpeIuiéH Ha MeEHbIIEeM
U3 IBYX JHCKOB HJIEaJIHHOTO COCTaBHOTO
onoka. Ha OomblieM mucke 3Toro 0Jioka
3aKperieHa Ipyras nérkas
HEepacTsHKUMas HUTh, Ha KOTOPOM BUCHUT Ipy3 Maccoid m = 1 kr. Jlucku ckpersieHsl
JIPyT ¢ Apyrom, oOpasys eauHoe uenoe. R =10 cm, » =5 cm.

Crenaiite pECYHOK C yKa3aHHEM CHJI, ACHCTBYIOIUX HA Opycok M, 610K u rpy3 m.
Haiigure muHuManpHOe 3HadueHue M, mpu KOTOPOM cHCTEMa Tel OcTaércs
HEIOJBUKHOM.

O6ocHyliTe MPUMEHUMOCTh HCIOIb3YEMbIX 3aKOHOB K PELICHHUIO 3aauH.

IIposepome, umoobvl Kai)3cowvlii omeem ObLl 3ANUCAH PAOOM C RPABUTLHBIM
HOMEpOM 3a0aHus.
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Cucrema olleHHBaHUSI IK3aMEHALUOHHOM pPadoThl 10 hu3NKe
3apanus 1-23

[IpaBunbHOE BBINIOJIHEHHE KaXKAOro W3 3aganuii 1-3, 7-9, 12-14, 18, 22
u 23 ounenuBaercs 1 OamioMm. 3aJaHWe CUMTACTCS BBHIMOJHEHHBIM BEPHO, €CIIU
OTBET 3allMCaH B TOW (opme, KOTopas ykazaHa B MHCTPYKIUH IO BBITOJHEHHUIO
3aJlaHNs], U TOJIHOCTBIO COBIIAJACT C DTAJIOHOM OTBETa. B oTBeTe Ha 3amaHue 23
MOPSAIOK 3aIMCH CUMBOJIOB 3HAYCHUS HE UMEET.

TIpaBuiibHOE BBINOJIHEHUE KaXKIOrO M3 3amanuit 5, 6, 11, 16, 17 u 19, 21
oneHMBaeTCs 2 GayutaMu. 3aJaHue CUUTAETCS BBIIOJHEHHBIM BEPHO, €CIH OTBET
3amucaH B TOH GopMe, KoTopasi yka3aHa B UHCTPYKIMH 110 BBHITIOJTHECHHIO 3aIaHHUS,
M MTOJIHOCTBHIO COBIAJACT C ATAJOHOM OTBETA: KaXKIbI CHMBOJ B OTBETE CTOMT Ha
CBOEM MeCTe, JIMIIHUE CHMBOJBI B OTBETE OTCYTCTBYIOT. | Gayul BeICTaBiseTcs,
eclii Ha J000i ONHOW MO3WIMU OTBETa 3alUCaH HEe TOT CHUMBOJ, KOTOPBIH
TIPEICTaBIICH B dTAJIOHE OTBeTa. Bo BCeX APYrux ciaydvasx BbicTaBiseTcs 0 6ayios.
Ecin KonauuecTBO CHMBOJIOB B OTBETE OOJblIe TpeOyeMoro, BBICTABIIACTCS
0 GaymutoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JM YKa3aHBl BCe HEOOXOAUMBIE
CHMBOJIBL.

IIpaBuiibHOE BBIMTOJNHEHHE Kax0ro U3 3ananuii 4, 10, 15 u 20 oueHuBaercs
2 Gannamu. 3alaHUE CYMTACTCS BBIIIOJHEHHBIM BEPHO, €CIIM OTBET 3alKMCaH B TOW
(dopme, koTopas yka3aHa B WHCTPYKIHH TI0 BBITIOJHEHHIO 33JaHUS, KaXKIbIi
CHUMBOJI TIPHCYTCTBYET B OTBETE, B OTBETEC OTCYTCTBYIOT JIMIIHHUE CHUMBOJIbI.
[Topsinok 3amucu CUMBOJIOB B OTBETE 3HAYCHHUS HE MMeeT. | Oaini BhICTaBIsIeTCS,
€CII TOJBKO OJMH M3 CHMBOJIOB, YKA3aHHBIX B OTBETE, HE COOTBETCTBYET ITAIOHY
(B TOM 4HCIe €CTh OJIVMH JIUIITHUA CUMBOJI HApsAy C OCTAIbHBIMU BEPHBIMH) WITH
TOJBKO OJWUH CHMBOJ OTCYTCTBYET; BO BCEX IPYTHX CIIydYasx BBICTaBISACTCS
0 6amoB.

Homep IIpaBuabHBIIT Homep IIpaBuiIbHbBIH

3alaHus OTBET 3alaHus 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
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Kpurtepun oneHnBaHus BbINOTHEHUS 32JaHUI ¢ Pa3BEPHYTBIM 0TBETOM

Brmonnenne 3aganuit 24-30 (¢ pa3BEPHYTHIM OTBETOM) OLCHUBAETCS IIPEIMETHON
komuccued. Ha ocHOBe KpuTepueB, IPEACTABICHHBIX B IPUBEAEHHBIX HIDKE
TabNuIax, 3a BBINOJIHEHHWE KaXKJIOro 3afaHHi B 3aBUCHMOCTH OT IOJTHOTHI
YU TPaBUIBHOCTU JAHHOTO OJK3aMEHYyeMbIM OTBeTa BbICTaBisgercs or 0 1o
MaKCHMaJbHOTO Oasa.

B HmxHEH MOJOBMHE HE3apsHKEHHOTO METAJIMYECKOro
mapa pacrojaraeTcs KpyHHas IapooOpasHas MOJOCTb,
3anoiHeHHas Bo3ayxoM. Illap Haxomurcs B BO3HyXe
BJaNM OT JApYruX IpeaMmeroB. B meHTp nonoctu
TOMENIEH TMOJIOKUTENbHBIM TOueuyHb 3apan ¢ >0
(cM.  pHCYHOK). Hapucyiite = xapTuHy  JHHUM
HaNpsDKEHHOCTU  3JIEKTPOCTAaTUYECKOTO IOJIi  BHYTPHU
HOJIOCTH, BHYTPU IIPOBOJHMKA M CHAapy»H wapa. Ecnu
mojie OTCYTCTBYET, HANHMIIMTE B JaHHOH oGmactu: E=0. Ecnm mose OTIMYHO
OT HyJIsI, HAPUCYHTE KapTHHY MO B JaHHON 00NACTH, UCHONb3Yysl BOCEMb THHHUH
HanpspkEHHOCTH. OTBET MOSICHHUTE, yKa3aB, Kakue (H3WYecKHe 3aKOHOMEPHOCTH
BrI ricnione3oBany Ui 00BSICHEHUSL.
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KaK IoJie yeIWHEHHOrO TOYeyHoro 3apsaa ¢ >0, pacroyio)KeHHOro B LIEHTpe
niapa. JInauy HanpsHKEHHOCTH OTXOAT OT IIapa 0 HOPMAJIM K €ro OBEPXHOCTH

KpnTepml OIICHUBAHUSA BbINOJIHCHUSA 3aJaHUA banabl

IIpuBeneno momHOE MpPaBHIBLHOE PEIICHHE, BKIIOYAIOINIEE MPABUIBHBIN 3
oTBeT (B JaHHOM CJy4Yae: MpUGeOEH CXeMAamuyecKuti PUCyHoK JuUHUll
HAnPANCEHHOCMU NOJISL 8 NOJNOCMU U cHapyxcu wapa, n. 1), U MOJHOe
BepHOe OOBsicHeHHe (B JaHHOM ciy4ae: n. 2, 3) ¢ yKa3aHueM
HaOMIOaeMbIX SIBICHHH W 3aKOHOB (B TAHHOM CJIy4Yae: omcymcmeue
NEKMPUUECKo20 NOJA  GHYMPU  NPOBOOHUKA, NoAe  YeOUHEHHO20
MoYeuHo20 3aps0a)

Bo3moskHOE pelienue

1. [IpuBenéH  cxeMaTHYECKUH  PUCYHOK
KapTUHBl JUHUN HanpsDKEHHOCTU: BHYTPH
NOJIOCTH — CEMEHCTBO MpSMBIX JydeH,
UCXO[MIIUX M3 3apsala M HPUXOIAIIUX Ha
MOBEPXHOCTb  MOJIOCTH IO  HOPMAJH;
CHApYXH Il1apa — CEMEUCTBO MPSIMBIX JIy4deH,
HUCXOJSIINX c IIOBEPXHOCTH niapa
[0 HOpPMalId K HeH U  YXOAALIMX
B OECKOHEYHOCTb.

2. BHyTpu npoBOIHUKA —
SJIEKTPOCTATUYECKOE TOTIE E=0.

3. 3apsin ¢ moMenIéH B IEHTP mapoodpa3Hoit
MOJNIOCTH, TO3TOMY €ro JJEeKTPOCTaTHYeCKoe TIIoJie B IIOJOCTH oOjamaer
LIEHTPAJIbHON CUMMETpUEN U BBITTISAUT KakK MoJie yeAUHEHHOTO TOYEUHOTo 3apsiaa
q >0, HaxonsIerocs B LEHTPE MOJOCTH. JIMHMM HampsXKEHHOCTH 3TOTO IO

HOAXOAAT MO HOPMAanu K MOBEPXHOCTH IOJOCTH, TAE PAaBHOMEPHO pacHpelencH
OTpUIIATEIbHBINA HHIyIIUPOBAaHHBIN 3apsia —q < 0.

4. Ha HapyXHOH IOBEPXHOCTH IIapa HAXOAUTCA (B CHIIy HEWTpPaTbHOCTH IIapa
B LIEJIOM) IOJIOKUTEIBHBIA 3apsin ¢ >0. Ilockonbky BHyTpH npoBoxauka £ =0,

a CHapy>XH OKPY KAIOI[He MPEeIMEThl PACIONOKEHBI JAleKO OT IIapa, dTOT 3apsl
pacrpesienéH Mo HOBEPXHOCTHU IIapa paBHOMepHO. Ero mone BHe mapa BBITIISIUT

}laH l'[paBI/IJ'II)HHﬁ OTBCT, U IIPUBCIACHO 06’B${CH€HI/IC, HO B pCUHICHUHA 2
HUMECTCs OAWH HWJIU HECKOJIBKO M3 CICAYIOMINX HEAOCTATKOB.

B 00BsicHeHNM He yKa3aHO WM HE HCIIONB3YEeTCS OTHO M3 (HU3MUECKUX
SIBICHUHM, CBOWCTB, ONpENeNICHUWA WM OJWH H3 3akoHOB (dopmyr),
HEOOXOAMMBIX Ui TIOJHOIO BEpPHOro oObsCHEeHUs. (YTBepKIcHUE,
Jexarnee B OCHOBE OOBSICHEHHs, HE MOAKPEIIEHO COOTBETCTBYIOLINM
3aKOHOM, CBOHCTBOM, SIBIICHHEM, OTIpeCeICHIEM U T.11.)

U (WIN)
VYka3aHel Bce HEOOXOAUMBIE Ui OOBSICHEHUS SABIEHHA U 3aKOHBL,
3aKOHOMEPHOCTH, HO B HUX COAEPKUTCS OAUH JOTHUECKUI HEOUET.

" (UJIN)
B pemeHnn MMEIOTCS NUIIHME 3alMCH, HE BXOAAIINE B pEIICHHE
(BO3MOXXKHO, HEBEpHBIE), KOTOpblE HE OTHENEHBl OT peIleHHs
M HE 3a4E€PKHYTHI.

u (M)
B pemienun umeercs HETOUHOCTh B yKa3aHHUM HA OJHO U3 (DU3HMUECKUX
SBJICHUH, CBOMCTB, ONPENEICHHI, 3aKOHOB ((HhopMyIT), HEOOXOIIUMBIX JUIS
TIOJTHOTO BEPHOTO OOBSICHEHHS

IIpencraBineHo pemieHUe, COOTBETCTBYIONIEE OAHOMY W3 CIEIYIOIINX 1
CITydaceB.
JlaH npaBWIBHBIN OTBET Ha BOMPOC 3aJaHHs, ¥ MPHUBEJCHO OOBSICHEHUE,
HO B HEM HE YKasaHbl JBa SBICHUS WIK (PU3UYECKUX 3aKOHA,
HEOOXOMMBIX IS IOJTHOTO BEPHOTO OOBSCHEHUSI.

nJIn
Vka3zaHbel Bce HeOOXOIMMBIE Ui OOBICHEHMs SBIEHUS M 3aKOHBI,
3aKOHOMCPHOCTH, HO HMEIOIINECS PACCYXKACHHS, HAIPABICHHBIC
Ha ITOJTyYeHUe OTBETA HA BOIPOC 3a/1aHUsI, HE JOBEICHBI 10 KOHIIA.

NN
Vka3zaHpl Bce HeoOXOOMMBIE Ui OOBACHEHMs SBIEHUSA M 3aKOHBI,
3aKOHOMEPHOCTH, HO  HMEIOIIMeCS  PacCyXKISHHs, IPHBOJSIINE
K OTBETY, COJIEPKAT OIINOKH.

NJIn
Vka3zaHbl He Bce HeoOXOmHMMble g OOBACHEHHS SBIEHUS U 3aKOHBI,
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3aKOHOMEPHOCTH, HO HMCIOTCS BEPHBIC PACCYXKICHHUs, HAlPaBJICHHBIC
Ha PEIICHUE 33/1a91

Bcee ciyudam perieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KpUTEPHUSIM BBICTABIICHHS OIICHOK B 1, 2, 3 Gayia

Maxcumanvroiii 6ain 3

ITockast TbAMHA TITABAET B BOJE, BHICTYMAs HAJ €€ MOBEpXHOCTHIO Ha /1 = 0,04 M.
Omnpenenute Maccy JIbJIUHBI, €ClIM IUIomanb €€ moepxHocTH S = 2500 cm?.
IMnotHoCTE Nbaa paBHa 900 kr/m>.

Bo3mozkHoe pelICcHue

Tak xax JIbJIMHA I1J1aBacT, S ? ﬁ
A

F,=mg, h
p.g(H—h)S=p,gHS ,

rje Ps — MIIOTHOCTD BOJBI, I
P, — IJIOTHOCTH JIBJA, l nig
H — TonuuHa JIbIUHbI,

Ph
Pz =Py ’

. . . ‘4 .
m=p,SH = PP _ 1000-900-2500-107*-0,04
Ps — P 1000-900

OtBet: m =90 kxr

oTKyma H =

=90 kr.

KpnTepm[ OICHUBAHUSA BbINNOJIHCHUSA 3aJaHUA banabl

ITpuBeaeHO MOJHOE PelICHUE, BKIFOYAIONIEEe CICAYIONIHE SIIEMEHTHL: 2
) 3anucanbl  MOJIOKEHUS  TeopuH U (DU3MYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, MPHMEHEHHE KOTOPBIX HEOOXOAWMO Ui PEIIeHHUs
3a/jaud BBIOpAaHHBIM CITIOCOOOM (B JTAHHOM CIy4ae: PAGEHCMBO CUJbL
msiicecmu  cuite Apxumeoda, evipadicenue O cuivl Apxumeod, césn3b
Maccel meia ¢ RIOMHOCMbIO);

1) onmcaHbl Bce BHOBH BBOJIMMBIE B PEIIEHUN OYKBEHHBIC 00O3HAYEHHS
(U3NMUeCKUX BEIUYUH (3@ uckmoueHuem 0003HAYeHUll KOHCMAHM,
ykasauuvix 6 eapuarnme KHUM, 0603nauenuti, ucnoib3yemvix 6 YCioguu
3a0auu, U CMAHOAPMHLIX OOOZHAYEHULl GETUYUH, UCNONL3YeMbIX NpU
HANUCAHUY PUIUIECKUX 3AKOHOB);

III) nmpencraBineHBl HEOOXOAWMBIC MAaTEMATHYECKHE IPeoOpa3OBaHUs
U pacuérhl (MOACTAaHOBKA YHUCIIOBBIX JAHHBIX B KOHEUYHYIO (opMmyiy),
MPUBOJISIIIINE K TIPABUILHOMY YHCIIOBOMY OTBETY (IOMyCKaeTCs pelieHne
«TI0 YacTsM» C MPOMEKYTOYHBIMU BHIYHCIICHHSMH );

IV) npencraBieH NpaBHIBHBI OTBET C YKa3aHHEM CIUHHII M3MEPCHUS
HMCKOMOU BEIHMYHUHBI
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IIpaBunbpHO 3ammcaHbBl BCe HEOOXOAWMEIC TIOJNOKEHHS TEOPHH, 1
(u3HYecKue 3aKOHBI, 3aKOHOMEPHOCTH, M MPOBEICHBI IpeoOpa3oBaHHs,
HanpaBJICHHbIE Ha PELIeHUE 3a1aui, HO UMEETCs OIUH MM HECKOJIBKO U3
CIIEAYIOMNX HEIOCTATKOB.
3amucH, COOTBETCTBYIOIIME MYHKTY II, TpeacTaBieHbl HE B IOJHOM
00bEME MM OTCYTCTBYIOT.

n (MJIn)
B pemreHnn WMEIOTCS IUIIHHE 3alUCH, HE BXOJSIINE B pEIICHHUE
(BO3MOXXHO, HEBEpHBIC), KOTOPbIE HE OTACICHBI OT PCIICHUS U HE
3a4E€PKHYTHL.

n (MJIn)
B HE0OXOIMMBIX MaTeMaTHYECKUX MPEOOPA30BAHUSIX WA BBIYHACICHHIX
JIOTYIICHbI OIIMOKH, | (WJIM) B MaTeMaTH4YeCKHUX MpeoOpa3oBaHMsIX/
BBIYMCIICHUSX TPOIMYIIEHBI JOTHYECKH BayKHbIE IIIarH.

n (MJInN)
OtcyterByer myHKT IV, wim B HEM JomymieHa onimOKka (B TOM YHCIIE
B 3aMCHU €JMHUL] U3MEPEHHsI BEUYHHBI)

Bce cnmywyanm perieHus, KOTOpbie HE COOTBETCTBYIOT BBIIICYKa3aHHBIM 0
KpUTEPUSIM BBICTaBJICHHUS OLIEHOK B 1 miu 2 6asia

Maxcumanvrviil 6an 2

[IpenMeT pacroyiokeH Ha TJIaBHOW ONTHYECKOW OCH TOHKOHM COOMpAIOIIEH JHH3BI.
OnTrueckas cwia auH3bsl D = 5 nntp. M300pakeHue npeaMera JAeHCTBUTEIBHOE,
yBenuueHne (OTHOIICHHWE BBICOTHI HM300paKeHHs MpeAMeTa K BBICOTE CaMOro
npeaMeta) k = 2. Haliaure paccTosHIE MEXTY MIPEIMETOM H €r0 H300paKSHUEM.

Bo3mozkHoe pelIcHue

PaccTosiHHSL OT mpeaMera W ero M300pakeHHs 0 JIMH3bI CBS3aHbI MEXIY coOoi
(hopMyIT0if TOHKOM JINH3BIL:
i, 1791
=—=—+—
F d f

i yBenu4eHust TMH3bI cpaBeaIuBbl GopMynbl: [ =

H_J1
hod

Takum obpaszom, f = % = % =0,6 M=60 cm.

d= L = @ =30 cMm.
r 2

HckoMoe paccTosiHue MEXIY PEJAMETOM U ero N300pakeHHeM

x=d+f=30+60=90cm.

OtBet: x =90 cM
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KpnTepm[ OIICHUBAHUSA BBINNOJIHCHUSA 3aJaHUA

banasl

IIpuBeaeHo MoaHOE pelIeHue, BKIIOYAIOIee CIEAYIOMINE SIeMEHTHI:

I) 3amucaHbl  TMOJIOKEHUS  TEOpUM U (U3UYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOAMMO U pEIICHHS
3aa4d BBIOpAaHHBIM CIIOCOOOM (B JaHHOM Cllydae: (opmyna AuH3bl,
Gopmyna ons ysenuyeHus: 1uH3bl),

II) ommcaHbl Bce BHOBb BBOAWMEIE B PEUICHUN OYKBEHHBIC 00O3HAUCHUS
(U3HYECKUX BENWYUH (3  UCKTIOYeHUeM ODO3HAYeHUll KOHCMAHM,
yKazauuvix 6 eapuanme KUM, o06o3nauenutl, ucnoivb3yemvix 6 yciosuu
3a0ayy, U CMAHOAPMHBIX O0OO03HAYEHUU BEeNUHUH, UCNONb3YeMbIX Npu
HAnUCAHUU PU3UYECKUX 3AKOHOS);

III) npencraBneHbBl HEOOXOMUMBIC MaTEMATHYECCKHE IPeoOpa3oBaHU
W pacyérhl (MOJCTAHOBKA YHCIIOBBIX JIAHHBIX B KOHEUYHYIO (opmyiy),
HPHUBOAAIIIE K IPABUIBHOMY UHCIOBOMY OTBETY (IOIYCKAaeTCs PEIIcHHE
«TI0 9acTsIM» C TIPOMEKYTOYHBIMH BBIUHCIICHUSIMH);

IV) npencraBieH NpaBHIBHBIH OTBET C YKa3aHWEM CIUHHII H3MEPCHUS
HCKOMOH BEJIMYUHBI

2

IMpaBuibHO 3amMcaHbl BCEe HEOOXOMUMBIC TOJOXKEHHUS TEOPHUH,
(usnyecKue 3aKOHBI, 3aKOHOMEPHOCTH, U MPOBEACHBI IPeoOpa3oBaHus,
HaIpaBJICHHBIC HAa PEIICHNE 3a/1a41, HO IMEETCS OJIUH WA HECKOJIBKO 3
CJICTYIOINX HETOCTATKOB.

3amucH, COOTBETCTBYIOIIME IyHKTy II, mpencraBieHbl HE B IOJIHOM
00BEME UM OTCYTCTBYIOT.

" (MJIN)
B pemieHun uMeErOTCS NUIIHME 3alHCH, HE BXOAAIIME B pEIICHHE
(BO3MOXXHO, HEBEpHBIE), KOTOpPHIC HE OTACNCHBI OT pEIIeHHS W He
3a4€PKHYTBL.

" (UJI)
B HEoOXOAMMBIX MaTEMaTHYECKHX MPE0OPa30BAHUAX MM BBIYHCICHUSIX
JIOTYIICHBl OLIMOKH, W (WJIM) B MaTeMaTHYECKUX IPeoOpa3oBaHUIX/
BBIYHCIICHUSX NPOITYIICHBI JIOTHYECKH Ba)KHBIC IIIarH.

" (M)
OtcyterByeT myHKT [V, nnn B HEM AomyiieHa ommnOKa (B TOM 4HCIe
B 3aITHCH CIMHUI] I3MEPSHHUS BETHYHHEI)

Bcee cinyuan pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIICYKAa3aHHBIM
KPHUTEPHSIM BEICTABICHHS OIICHOK B 1 mim 2 Gasa

Maxcumanvuolii 6ain
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B 3anasHHO# ¢ 0IHOTO KOHIIA TPYOKE HAXOAUTCS BIAXKHBIA BO31YX, OTIACIEHHBIN
oT arMocdepsl crondukoM prytd umHOH [ = 76 M. Korma tpyOka mexwut
TOPU30HTAIBHO, OTHOCUTEIbHASL BIAXKHOCTh Bo3ayxa @) B Hell paBHa 80%. Kakoit
CTaHET OTHOCUTENIbHAs BIAXKHOCTb 3TOTr0 Bo3ayxa P, eciu TpyOKy IOCTaBUTh

BEPTHKANBHO, OTKPBITHIM KOHIIOM BHH3? ATMOC(epHOE JaBIE€HHE pPaBHO
760 MM pt. cr. TemnepaTypy cUMTaTh OCTOSHHOM.

Bo3mozxkHoe pelIcHue

1. OTHOCHTENbHAS BIAYKHOCTD BO3/lyXa B TPYOKeE B IIEPBOM CIydae:

(plzﬂ, rae p, — JaBleHHE BOJAHBIX TApoB B TpyOke, p,

H
HACBINICHHBIX BOJAHBIX IIAPOB IIPpU TOM JKe TEMIICpaType. I[J'Iﬂ BTOPOT'O Ciydas

JaBJICHUC

V4
OTHOCHTENbHAS BIAKHOCTL BO3/yXa B TpyOKe: (0, =—2=,re p, — NapLUUaIbHOE
H

JIaBJICHUE BOJSIHBIX MTapoOB B TPyOKe.

N F

Po

O )
/, [

Do )

; -

2. JlaBneHue BIIQKHOTO BO3/AyXa B IIEPBOM Cly4ae paBHO arMochepHOMY
JaBJICHHIO: Py, = P, & BO BTOPOM CIy4dae — p,. = p, —Pg/, Te p — MWIOTHOCTh

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

3. O0BEM BIIAXKHOTO BO3/IyXa MPH U3MEHEHUH TOJIOKEHUS TPYOKH U3MEHHIICS TaK,
KaKk M3MEHWINCh JUIMHBI CTOJOMKOB BO3IyXa, 3amepThiX pTyThio. Cuutaem
BIIQXXHBIM BO3QyX HIeanbHbIM Ta3oM. [lostomy mo 3akony boiins — Mapuorra

v, 1
Moxken sammcary 2 =-2=—20
A
4. U3 YpaBHEHUSA Knaneiipona — Menneneesa CIIEIYET, 4TO
_VRT _(V+V IRT
P="0 Pun = 7% , Tlle p — HapLUalbHOE AABICHUE BOASHOIO Iapa,

Pen — JABICHHE BIAXKHOTO BO31yXa, V — KOJIUYECTBO MOJIb BOJSHOTO Mapa B TpyOKe,
Vep — KOJTYECTBO MOJB CYXOTO BO3/IyXa B TpyOKe.

Otcrona cienyer, uTo P __ VvV
V+V

BJI CB

= const.
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P _ P
Mostomy —L=1B1  y nng m3oTepMmmueckoro mpomecca s MapLUUATbHBIX

p2 p21m
y . YV P
JIaBJICHHIA BOJISHOTO Mapa UMEeM: —— = —= = —————
Py Vi py—pgl

5. Ilocne 0ObeIMHEHNUS 3alIMCAHHBIX BBIIIE YPAaBHEHUH IOIYyYUM BBIpa)KEHHUE IS
OTHOCHUTEJIBHOM BJIaKHOCTU BO3/yXa BO BTOPOM CIIy4ae:

po—pglz(p pgH —pgl _  H-I 76076

JemoncTpannonHbli Bapuant EI'D 2023 r.

DOU3UKA, 11 xnacc.

28/41

=Q,- =80- =T72%.
O T e Tl 760
Ortset: @0, =72%
Kputepuu oueHUBaHUS BBINOJIHEHHS 3a1aHNUSA Banbl
IIpuBeneHo moyiHOE peleHue, BKI0YaroIlee CleaAyIOne JIeMEeHThI: 3

I) 3aniicanpl  MOJIOXKEHUST  TEOpUH W (DU3HMYECKHE  3aKOHBI,
3aKOHOMEPHOCTH, HIPUMEHEHUE KOTOPBIX HEOOXOAUMO [UIs PELIeHUs
3ajaud BBIOPaHHBIM CIIOCOOOM (B JAHHOM CIIy4yae: GwulpadiceHue O
OMHOCUMENLHOU GLAJICHOCIU 8030YXa OJisL O8YX CIyyaes, hopmynvt OJisl
0asieHusi  GIANCHO20 — 8030yXa 01  08YX  cuyuaes,  Gopmyna
2udpocmamuieckoeo 0asnenus: dcuokocmu, ypaguenue Knaneupona —
Menoeneesa, 3axon boilna — Mapuomma),

II) onmcaHbl Bce BHOBH BBOJIMMBIE B PEIICHUH OYKBEHHBIC 00O3HAUCHIUS
(GU3HYECKUX BENUYHH (3a UCKMIOYeHUueM O0003HAYeHUull KOHCMAHM,
yrasanuvix 6 eapuanme KUM, 0003nauenuti @eauduH, UCHONb3YEMbIX
6 ycno8uu  3a0ayu, U  CMAHOAPMHBIX  ODO3HAYEHUl  BeNUYUH,
UCNONB3YeMbIX NPU HANUCAHUU PUIULECKUX 3AKOHOB);

III) mpeacraBieHbl HEOOXOAUMBIE MaTeMaTHUYECKHE IPeoOpa3oBaHUs
M pacy€rhl (IIOJCTAaHOBKA YHMCIOBBIX NAHHBIX B KOHEUHYIO (GOpMyIy),
MIPUBOJISIIINE K TIPABUIBLHOMY YHCIIOBOMY OTBETY (IOMyCKaeTCs pelieHne
«TI0 YacTsAM» C MPOMEKYTOYHBIMHU BHIYHCIICHHSIMHU );

IV) npencTasieH npaBUIbHBII OTBET

HpaBI/IHLHO 3allMCaHbl  BCC H606X0,£[I/IMI>Ie IIOJIOKCHUSA  TCOPHUH,
(bHSI/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH, U IPOBCIACHBLI HeO6XOZ[I/IMI)I€
rlpeo6pa3013aHHﬂ, HO HMMECTCA OAUH WM HCECKOJBKO H3 CICAYHOIINX
HEAOCTATKOB.

3amucH, COOTBETCTBYIOIIME IyHKTY II, mpencraBieHbl HE B IOJIHOM
00BbEME UM OTCYTCTBYIOT.

" (MJIN)
B pemeHun umeroTcs JMIIHME 3alMCH, HE BXOAAIIME B pPELICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpble HE OTHEJNEHBl OT PELICHUS
Y He 3a4EPKHYTHI.

" (UJIN)
B HeEoOXOAMMBIX MaTeMaTHUSCKHX MPeoOpa3OBaHMUAX M BBIYUCICHHUIX
JONYIICHBl OIMMOKK, ¥ (WIM) B MaTeMaTHYSCKHUX IpeoOpa3oBaHUIX/
BBIYHMCJICHUSAX IPOIYLIEHb] JOTHYECKU BayKHbIE HIAarH.

" (UJIN)
OtcyteTByeT NyHKT IV, uau B HEM jonylieHa onnbka

© 2023 denepanbHas ciyx6a 10 Haa30py B cdepe 00pa3oBaHUS U HAYKU

IIpencraBneHsl 3amucu, COOTBETCTBYIOIIUE OJHOMY U3 CISAYHOLIUX
CIIy4aeB.
IIpencraBieHsl  TOJNBKO IOJOXKEHUS U (GOPMYIBI,  BBIpAXKAIOIINE
(u3mUeckue 3aKOHbBI, MPUMEHEHHE KOTOPHIX HEOOXOIUMO H AOCTaTOYHO
JUI PEeUICHUs] JaHHOHM 3amaud, 0e3 Kakux-mubo mpeoOpa3oBaHHi € MX
UCIIOJIb30BAHUEM, HAIIPABJICHHBIX Ha PELLICHUE 3a/1a4uu.

nim
B pemennn orcyrctByer OJJHA 13 mcxomHbix Gopmyin, HeoOXoauMas
JUISL pelIeHrs] NaHHOW 3ajaud (WM yTBEpXKACHHUE, JieXkallee B OCHOBE
peleHns), HO NPUCYTCTBYIOT JIOTMUECKH BEpHblE MpeoOpa3oBaHus
¢ UMeroImumMucs GopMysiaMH, HallpaBJIeHHbIE HA pellIeHNe 3a/1a9H.

nimn
B OJTHOM u3 ucxomHbix (bopMyI1, HEOOXOAUMBIX UIS PEIICHUS TaHHOH
3a1aud (WM B YTBEPKAEHHUH, JISKAIEM B OCHOBE PEIIEHHMS), JOMyIIeHa
omnOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIE NpeoOpa3oBaHUs
¢ UMeIomuMHucs GopMyJIaMH, HallpaBJICHHBIC Ha PeIICHHUE 3a/1a4l

Bce cimydaun perieHHsi, KOTOpbIe HE COOTBETCTBYIOT BbIIICYKa3aHHBIM
KPHUTEPHAM BBICTABJICHHS OICHOK B 1, 2, 3 Oaa

Maxcumanvuolii 6ain
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B 0QHOPOOHOM JIEKTPUYECKOM TIOJE€ C HANPsHKEHHOCTBIO E

E =18 B/M Haxomarcs nBa TOdYeuHBIX 3apsma: O =-1 HKnx

u g=+5 vKn ¢ maccamu M =51 U m=10 I COOTBETCTBEHHO 0 q
0] o

(cMm. pucynok). Ha xakom paccrossHuu d Apyr OT Jpyra
HaXOAATCA 3aps/bl, €CIIU X YCKOPEHHsI COBIAAIOT 110 BETMUHHE
u HanpasineHuto? CrenaiiTe pUCYHOK € YKa3aHHEM BCEX CHJI, JEHCTBYIOLIMX
Ha 3apsaabel. CHIIOHN TsDKeCTH IpeHeOpeds.

JemoncTpannonHbli Bapuant EI'D 2023 r.

DOU3UKA, 11 xnacc.

30/41

KpnTeplm OIICHUBAHUSA BbINNOJIHCHHUSA 3aJaHUA

banasl

Bo3moskHOe pemienne

1. HanpaBum ock Ox 1o HampspkEHHOCTH 3JiekTpuueckoro nois E. Ha 3apsan g
JEHCTBYIOT JIBE 3JIEKTPUYECKUE CHIIBL: F, =¢gE €O CTOPOHBI OJHOPOJHOTO MOJIS

ke
u cuna Kynona F'=F = ZJzQ | cO CTOpOHBI aApyroro 3apsaa. Ha 3apsag Q
NEHCTBYIOT CHJIa F2=|Q|E CO CTOPOHBI OJHOpOgHOrO ToJds W cuna Kynona
ke
F"=F =% CO CTOPOHHI 3apsija g.
- E
F,~O— =0 F
Q Fll Fl q
> X

2. B cootBeTcTBHM CO BTOPHIM 3aK0HOM Hbl0TOHA B mpoekuusax Ha ock Ox UMeeM:

ma=F —F, (N

Ma=-F,+F. 2)

Torna u3 cootHotuenui (1) u (2) 1 ycnoBus 3aa4u NOTYIHM:

F-F F-F

A 3)
m M

3. IToncrasinsas B (3) BeIpasKeHUS ISl SIEKTPUUECKUX CHJI, ITOJTyUUM:
kq|O|(m+M) [9-10°-5-107-1-107-(0,01+0,005)

= ~1m
E(m|0]+qM) 18(0,01-1-10” +0,005-5-10"") "
OtBer: d =1 M

IIpuBeneHo MoaHOE pelIeHue, BKIIOYAIOIEee CIEAYIOMNE SIeMEHTHI:

I) 3amucanbl  TMOJMIOKEHUS ~ TeopuH U (DU3MYECKUE  3aKOHBI,
3aKOHOMEPHOCTH, NPUMEHEHHE KOTOPBIX HEOOXOAMMO U pEIICHHS
3a/la4i  BBIOpAHHBIM CrOcOOOM (B JaHHOM ciy4ae: 3akoH Kyiaowa,
emopou 3axon Hvlomona, Qopmyna oOna ceéa3u nanpsaxcénnocmu
INEKMPULECKO20 NOJISL C CUNLOU, delicmayiowell Ha 3apsio);

II) cnenan mnpaBUIBbHBIM PUCYHOK C YKa3aHMEM CHJ, JEHCTBYIOLIMX
Ha 3apsizibl;

[IT) onucaHbl Bce BHOBb BBOJIMMBIC B PEIICHUN OyKBEHHBIE 0003HAUCHUS
(GM3UYECKUX BENUYHH (3a uUCKmoueHuem 0003HAYeHUll KOHCMAHM,
ykazanuvix 6 eapuarnme KHUM, o0603nauenuil enruuuH, UCHOLb3YEMbIX
6 ycnoguu 3a0auu, U  CMAHOAPMHBIX — 0DO3HAYUEHULl  GeTUUUH,
UCNOTBL3YEMbIX NPU HANUCAHUYU PUIUUECKUX 3AKOHOB),

IV) mpoBeneHsl HEOOXOQMMBIE MaTeMaTHYECKHEe IpeoOpa3oBaHUS
U pacyérhl (MOJCTAHOBKA YHWCIOBBIX MAHHBIX B KOHEUHYIO (OpMyIy),
MPUBOJSINHME K MPABUIBHOMY YMCIOBOMY OTBETY (IOMYyCKaeTCs pelieHue
«TI0 YacTsIM» C MPOMEKYTOYHBIMHU BBIYHCIICHHSMHU );

V) mpexcTaBieH NMPaBWIBHBIH OTBET C YKa3aHHEM EIMHUI] M3MEpPCHUS
HMCKOMOH BEJIMYMHBI

3
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HpaBI/IJ'IBHO 3alliCaHbl  BCC H€06XOI[I/IMBIC MOJIOKCHUST  TCOPHH,
(1)I/I3I/I‘{CCKI/IG 3aKOHBbI, 3aKOHOMEPHOCTHU, U IIPOBCIACHBI HCO6XOZ[I/IMLI€
npeo6pa303aHH;1, HO HMEETCd OJWH HWJIUW HECKOJBKO U3 CICAYIOIUX
HCIOCTAaTKOB.

3anucu, cootBercrBytome nyHkram Il wm  III, mnpeacraBneHs
HE B TIOJTHOM 00BbEME MIIH OTCYTCTBYIOT.

n (NJIn)
B pemenun uMeloTCs JHUIIHME 3alMCH, HE BXOASLIME B pELICHHE
(BO3MOXHO, HEBEpHBIC), KOTOpPBIE HE OTHIECICHBI OT pPEIICHUS
U HE 3a4€PKHYTBL

U (NJIN)
B Heo0XoauMbIX MaTeMaTHUECKUX MPeoOpPa3oBaHUAX WM BBIYMCICHHUSIX
JOMYLICHBl OLIMOKH, W (WJIM) B MaTeMaTHYECKUX NpeoOpa3soBaHHIX/
BBIYHMCIICHUSX TIPOIYIICHBI JIOTHYECKH BaXKHBIC IIIaTH.

n (MJIn)
OTCyTCTBYeT MYyHKT V, WK B HEM JOMyIIeHa OIMOKa (B TOM 4YHCIE
B 3aMMCH €JMHUI] H3MEPEHHsSI BETUIHHBI)
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IIpencraBnensl 3amucH, COOTBETCTBYIOIIME OJHOMY U3 CIEIYIOIINX
CJly4yacB.
IIpencraBieHbl TONBKO IOJOXKCHUS U (OPMYJIBI, BBIpaXKAarOIINe
(uzuueckue 3aKOHBI, TPUMEHEHNE KOTOPBIX HEOOXOAUMO IUISl PEIIEeHUs
JAHHOW 3a1a4d, 0e3 KaKux-JIIM0o mpeodpa3oBaHmil ¢ UX UCIIOIB30BAHUEM,
HaIlpaBJICHHBIX Ha PEIICHUE 3a/1a9H.

i
B pemenun orcyrcrByer OJJHA u3 ucxomubix Gopmysi, HeoOXxoaumas
JUIS peUIeHUs MaHHOHM 3agaud (WM yTBEp)KACHHE, JIeXkallee B OCHOBE
pelIeHus), HO NPUCYTCTBYIOT JIOTHYECKH BEpHBIC IpeoOpa3oBaHMs
¢ uMeromumMucs GopMysiaMH, HallpaBJIeHHbIE HA peLlICHNE 3a/1a4uu.

nim
B OJTHOM u3 MCXOMHEIX (pOpMYIT, HEOOXOMMMBIX IS PEIIEHHs TaHHOI
3a71a4M (WM B YTBEPIKICHUH, JISKAIEM B OCHOBE PEIICHHs), TOMyIICHa
omnOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHbIE NpPeoOpa3zoBaHUs
¢ nMeromuMucs GopMyIaMu, HalpaBJIeHHBIC HA PeIICHUE 3a1a9l

Bce cmyuam perreHms, KOTOpBIE HE COOTBETCTBYIOT BBIINICYyKa3aHHBIM
KPHUTEPHSM BEICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvuolii 6ain
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B OIIbITE o U3YUYCHHUIO dorordpexra I, MA
MOHOXpPOMAaTHYECKOe U3IydeHue MomHocteio P = 0,21 Br
NajgaeT Ha MOBEPXHOCTb KaToJa, B Pe3yJIbTaTe Yero B LENU
BO3HHMKAeT TOK. [padMK 3aBHCUMOCTH CHJIBI TOKa [
oT HampskeHHs U MeXmy aHOJOM M KaToJOM IpHBEIEH
Ha pucyHke. KakoBa 4acToTa V MaJalolIero cBeTa, €ClU ,
B cpeaneM oauH u3 30 GOTOHOB, MajgaromMx Ha Karon, —l
BBIOMBAET JIEKTPOH?

Bo3moskHOE pemienne

1. Tlo ompeneneHuto cuisl TOKa [ :g, rae g — 3apsj, MPOLIEIINA uepes
t

MOIEPETHOE CEUCHHE IIPOBOTHHUKA 33 BPeMH 7.

2. Korzma TOK B IeMM JOCTUTAET HACHIIIEHWS, BCE (POTOINIEKTPOHBI, BEIOUTEHIC W3
Karoja, AOCTHraloT aHojxa. Torma 3a Bpems ! uepe3 IIONEPEYHOE CEYCHHUE
IPOBOJIHMKA IIPOXOAUT 3apsn ¢ = N,ef, TIe e — MOXLYyNb 3apsja 3JIEeKTPOHa,
N. — xonn4ecTBO (POTOIIEKTPOHOB, BEIOUTHIX U3 KaTtona 3a | c.

1
Tak xak Ne=%Nq) (rne No — Koiam4ecTBO (POTOHOB, MAMAIOMIMX HAa KaTOJ

1
3alc), 10 [, =—Nge.

30

3. Tax xak 3Heprus poroHa Ey = hV, TO MOITHOCTH U3ITyUCHUS
1/
P
4. OKOHYATENBHO MOJIyYUM: V =m. CornacHo npuBeIEHHOMY TpapuKy cuiia
max
TOKa HACBIICHUS [nax = 2 MA,
-19

TOTJ1a V = 052, 141,6°10 z8,5~1014 I'o.

30-0,002-6,6-10*
Otser: Vv = §8,5-10" '

KpnTeppm OIICHUBAHUSA BbINNOJTHECHHUSA 3aJaHUA banabl

IIpuBeneHO MOMHOE PEIICHHE, BKITIOYAIOIIESe CICYIOIINE SIEMCHTHI: 3
I) zammcansl TONMOXKEHHWA ~TeOpHM WM (U3MUYECKHE  3aKOHHI,
3aKOHOMEPHOCTH, NPUMEHECHHE KOTOPBIX HEOOXOAMMO JUIS PEIICHHS
3a/la4i BBIOPAHHBIM CIIOCOOOM (B JIaHHOM CIlyuae: onpeoeieHue CUibl
MOKA; CBA3b CUNbl MOKA HACLIYEHUS C KOIUYeCmeoMm Homonos,
naoarwux Ha Kamoo 6 eOUHUYY BPeMeHU; GbIPANCEHUS Ol IHepeUuu
Gomona u MowHOCMU U3TYYEeHUS);

IT) orncaHbl BCe BHOBb BBOJMMBIC B PEHICHUN OYKBEHHBbIC 0003HAUCHUS
(U3MYECKUX BENUYUH (32 UCKIIOYEHUEM OOO3HAYEHUll KOHCMAHM,
ykazauuwvix 6 eapuarnme KHUM, 0603nauenuti, Ucnoiv3yemMvlX 6 YCloguu
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3a0ayy, U CMAHOAPMHBIX O0003HAYEHUU BelUUUH, UCNONb3YeMbIX Npu
Hanucanuu Gu3uieckux 3aKoHo08);

III) mpencraBneHsl HEOOXOAWMBIC MaTeMaTHYECKHWE IpeoOpa3oBaHUs
U pacu€Thl (IOACTAHOBKA YHCIOBBIX JNAHHBIX B KOHCYHYHIO (GopMyIy),
NPHUBOAAIINE K IPaBUIBHOMY YHCIOBOMY OTBETY (JIOMyCKaeTcs pelieHne
«I10 4acTsAM» C IPOMEXYTOYHBIMU BBIUUCIICHUAMMU);

IV) npencrasieH npaBWIbHBIM OTBET C YKa3aHUEM €IUHHIl U3MEPEHUS
MCKOMOW BEJIMYMHBI

HpaBI/IJ'ILHO 3alliCaHbl  BCC HCO6XOL[I/IMI)I€ MOJIOKCHUST  TCOPHH,
(1)PI3H‘{€CKI/I6 3aKOHBbI, 3aKOHOMEPHOCTHU, U IPOBCIACHBI HCO6X0£[HMLI€
npeo6pa3OBaHm1, HO HMECTCA OAWH WU HECKOJBKO M3 CICAYIOIIUX
HCIOCTATKOB.

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

" (NJIn)
B pemenun uMeEOTCsS JIMIIHKAE 3alKCH, HE BXOJSIIUE B pEIICHHE,
KOTOpBIE HE OTAEJICHBI OT PeIleHHs U He 3aU€PKHYTHI.

" (UJIn)
B HEOOXOAMMBIX MaTEeMaTHYECKHX MPEOOPa3OBAHUAX WIIN BBIYUCICHHIX
JIOTYIICHbl OINMOKH, W (MJIM) B MaTEMaTHYECKUX MpeoOpa3oBaHHSIX/
BBIYHMCIICHUSX TPOITYIICHBI JIOTHIECKH BaYKHBIC IIIaTH.

" (NJIn)
OtcyrcTByer nyHKT IV, win B HEM nomymieHa omuoka

IIpencraBiensl 3amucH, COOTBETCTBYIOIIME OAHOMY W3 CIIEIYFOIINX
CJly4yacB.
IIpencraBieHsl TONBKO IMOJOXKEHUS U (GOPMYIBI, BBIpAXKAIOIINE
(u3ndeckue 3aKOHbBI, MPUMEHEHHE KOTOPHIX HEOOXOIUMO H JOCTaTOYHO
JUI pEelIeHUs] JTaHHOHM 3amaud, 0e3 Kakux-mubo mpeoOpa3oBaHHi ¢ MX
UCIIOJIb30BaHUEM, HAMIPABJICHHBIX Ha PELICHUE 3a1auu.

nim
B pemennn orcyrctByer OJJHA n3 mMcxomaHbIX GopMyi, HEOOXoauMast
JUIS PEUICHUs JTaHHOHW 3amaun (WU YTBEp)KICHHUE, JIeKAIlee B OCHOBE
pelieHus), HO HPUCYTCTBYIOT JIOTMUUECKH BEpHbIE MNpeoOpa3oBaHuUs
¢ UMeroImuMucs GopMysiaMH, HallpaBJICHHbBIE HA pEelIeHNe 3a/1a9H.

nim
B OJIHOM u3 ncxoaHsIX (opMyI1, HEOOXOMMMBIX TS PELICHHS TAHHOK
3a1aud (WM B YTBEPXKAEHHH, JISKAIEM B OCHOBE pEIleHHs), JOMyIIeHa
ommOKa, HO TPHCYTCTBYIOT JIOTHYECKH BEpHBIE NpeoOpa3oBaHUs
C HMEIOIUMUCs HOpPMYJIaMH, HAITPaBJICHHbBIC HA PEIICHUE 3a]Ia41

Bce cmyuam pemreHms, KOTOpBIE HE COOTBETCTBYIOT BBIINIEyKAa3aHHBIM
KPUTEpUSIM BbICTABJIEHUsI OLIEHOK B 1, 2, 3 Gajuia

Maxcumanvuolii 6ain
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B manenbkmii map maccoit M = 230r, Bucsammid Ha HUTH JuMHOH [ = 50 cMm,
MOTMIAIaeT W 3acCTpeBaeT B HEM TOPH3OHTAIBHO JIETSIIas Iyis. MUHHManbHas
CKOpPOCTh IIyNU U,, NPU KOTOPOH HIap IIOCJIE 3TOTO COBEPLIUT IIOIHBIA 000pPOT
B BEPTHKAIBHOM IUIOCKOCTH, paBHa 120 ™/c. Yemy paBHa Macca mynu?
ConpoTuBiieHHEM Bo3ayxa mnpeHeOpeub. OO0OCHYHTE NPUMEHHMOCTh 3aKOHOB,
HCIIOJIb3YEMBIX IIPH PEIICHAY 331a49H.

Bo3moskHOe penienue

OobocHoBaHue

1. Cucremy orcuéra, cBsi3aHHYIO ¢ 3eMIIEl, Oy/IeM CUUTaTh UHEPLHUATBHOM.

2. Tena cuntaeM MaTepuaIbHBIMU TOUKAMH.

3. Ans onucaHus B3aMMOJAEUCTBUS IYJIM M 1Iapa MCIIOJIb30BaH 3aKOH COXPaHEHUS
uMIysisca cucTteMbl Tel. OH BBIOJHAETCS B MHEPLHUATIbHOM cHCTeMe OTCYEéTa,
€ClIi CyMMa BHEUIHHX CHJI, MPHUJIOKEHHBIX K TeJaM CHCTEMbI, paBHA HYIIIO.
B naHHOM ciydae MpOEKIMH BHEUTHUX CHJI (CHIIBI TSDKECTH W CHJIBI HATSDKEHUS
HUTH) Ha TOPU30HTAJbHYI0O OCh B MOMEHT B3aUMOJCHCTBHUS pPAaBHBI HYIJIIO.
CrnenoBaTenbHO, MOJKHO HCIIOJIB30BATh 3aKOH COXPAHEHHUSI UMITYJIbCA B MPOEKIHMSIX
Ha 9TY OCb.

4. Ins nanpHEeWNiero JBIDKCHUS IIapa ¢ 3acTpsBIIe B HEM mynell Oynaer
CIpaBeUIMB  3aKOH  COXPAHEHHMS  MEXaHW4YEeCKOM  DHEPruM,  IOCKOJbKY
CONPOTHBJICHHWEM BO3JIyXa IO YCIOBHMIO 33Jaud MOXXHO IIpeHeOpeus,
a eJMHCTBEHHAas HEKOHCEepBATHUBHAs CWIa, ICHUCTBYIOIIAas Ha Imap, — CHia
HATSHKCHUST HATH — HE COBEpINaeT paOdOThI MPH JABMXCHUH IIapa Mo OKPYKHOCTH,
MIOCKOJIBKY OHA BCIOJlYy IEPIEHAMKYJIIPHA CKOPOCTHU JBMYKEHHS LIapa.

5. YcnoBue MUHMMAIBHOCTH U, O3HAYAET, YTO IIap COBEPLIAET IOJIHBIA 000pOT

B BEPTHKAJBHOW IUIOCKOCTH, HO MPH OTOM HATSDKEHHE HUTH B BEpXHEH TOUKe
(1 TonbKO B HEM!) oOpaiaeTcs B HyJIb.

Pemenne
1. 3aKOoH COXpaHEHHsI MMITYJIbCA CBA3BIBAET CKOPOCTh MyNH U, MEPEA yAapoM

CO CKOPOCTEIO U COCTaBHOTO Tela Maccoii /m + M cpa3y mocie ynapa:
mvy =(m+M)v,,
a 3aKOH COXpaHCHU MEXaHUYECKOM OHEPIruu — CKOPOCTH COCTAaBHOI'O TECjila Cpasy

TIOCIIe yapa ¢ ero CKOPOCTBIO U, B BEPXHEH TOUKE:

2 2
m+M)v m+M)v
( ) ! =( ) 2+(m+M)g-21.
2 2
2. Bropoii 3axoH HploTOHA B IpOEeKIMAX HA paJualbHOE HAIpaBJIEHUE X B BEpXHEH

TOYKE NPUHUMACT BUJ]

(m+M)v22

(m+M)g= ;
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2
BBIpa?;PIB OTCroJ1a 1)2 H IMOACTABHUB 2TOT PE3YJIbTAT B 3aKOH COXPAaHCHUA SHCPIHH,

UI:\/S_gl.

3. HOZ[CTaBI/IB BBIPAXCHHUE IJIA Ul B 3aKOH COXpAaHCHHUSA UMITYJIbCA, MOJTYINUM:

M\J5¢1  0,23\/5-10-0,5

MOJIyYUM:
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= = =0,01 kr.
vy —5gl  120-4/5-10-0,5 00
OtmBer: m=10r
Kputepun onieHUBaHUS BBINOJTHEHUS 3a/1aHUSA | Basb
Kpumepui 1
Bepno  o0ocHOBaHa  BO3MOXKHOCTH  HCIIONB30BAHUS  3aKOHOB 1

(3aKOHOMEpHOCTEH). B danHom ciyyae: 6b160p UHEPYUATLHOU CUCHIEMbL
omcuéma, MoOelb MAMepUaIbHOU MOUKY, YCI08USL NPUMEHUMOCIU
3AKOHO8 COXPAHEHUSL UMNYIbCA U MEXAHUYECKOU JHepeull, YCIosue
NPOXONCOCHUS. 6EPXHEN MOUKU MPAECKMOPUU

HpaBI/IJILHO 3allMCaHbl  BCC HCO6XO,I[I/IMLIe IIOJIOKEHUSL  TCOPHUH,
(bHSI/I‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH, U IPOBCIACHBLI HCO6XO)II/IMBIG
npeo6pa30331-n/m, HO HMMECTCA OAUH HJIM HECKOJIBKO H3 CJICAYIOIINX
HEAOCTATKOB.

3amucH, COOTBETCTBYIOIIME IMyHKTY I, mpeicTaBieHbl HE B TOJIHOM
00BEME WM OTCYTCTBYIOT.

n (UJIn)
B pelieHur WMMEIOTCS JUIIHWE 3alMCH, HE BXOIAIIME B peEIICHHE
(BO3MOXHO, HEBEpHbBIC), KOTOpbIe HE OTIEICHbl OT PpCEUICHUSA
M HE 3a4E€PKHYTHI.

u (UJInN)
B HE0OX0AMMBIX MaTEeMaTHYECKUX MPEOOPA30BAHUAX MU BBIYUCICHUAX
JOMYLIeHbl OLIMOKH, W (WJIM) B MaTeMaTHYeCKUX NpeoOpa3oBaHHIX/
BBIYHCIICHUSX TIPOITYIIICHBI JIOTHYECKH Ba)KHBIE IIIaTH.

U (WIN)
OrcyrctByer nmyHKT [V, wiu B HEM pomyiieHa ommoOka (B TOM 4YHCIe
B 3aIMCH €JMHUI] U3MEPEHHsI BETUIUHBI)

B 000CHOBaHHHU OTCYTCTBYET OJJMH HJIM HECKOJIBKO U3 JJIEMEHTOB. 0
Wi

B o0ocHOBaHMH HOMyIIEHa ONMTHOKA.
50171

O00CHOBaHUE OTCYTCTBYET

Kpumepuii 2

I) 3anmcanbl  MOJOXKEHHST  TEOpUM M (DU3MYECKHE  3aKOHBI, 3

3aKOHOMEPHOCTH, NPHMEHEHUE KOTOPbIX HEOOXOAWMO Ui PpELICHHUs
3aJjaud BBIOPAHHBIM CIIOCOOOM (B JaHHOM CIIy4ae: 3aKOH COXPAHEHUS.
UMNYIbCA, 3AKOH COXPAHEHUSI MEeXAHUYeCKOou 9SHepeul, 6mopou 3aKOoH
Hviomona ons Osudicenuss mena NoO OKPYICHOCMU, YYMEHO, YMO
8 6epXHell MOUKe CULA HAMAICEHUSL HUMU 00pawjaemcsi @ Hyiv);

II) onmcaHbl Bce BHOBb BBOJAUMBIE B PEIICHHH OYKBEHHBIE 0003HAUEHHS
(U3UYEeCKUX BENUYUH (3 UCKTIOYeHUueM O00O03HAYeHull KOHCMAaHm,
yrasanuvlx 6 eapuanme KHUM, o00o3nauenuil, uCnoIb3yemMvlx 6 YCiosuu
3a0ayy, U CMAHOAPMHBIX O0003HAUEHUN BelUUUH, UCNOTb3YeMbIX Npu
Hanucanuy Qu3U1ecKux 3aKoHos);

IIT) mpoBeneHbl  HEOOXOAUMBIE  MaTEeMAaTUUECKUE  MPeoOpa3oBaHUs
U pacy€rhl (MOACTAHOBKA YHUCIOBBIX IAaHHBIX B KOHEUHYIO (opMmyIy),
MPUBOJSIIHUE K IPAaBUIBHOMY YHCIOBOMY OTBETY (IOMYCKAeTCsl PeIIeHUe
«TI0 YacTsIM» C MPOMEKYTOYHBIMHU BBIUHCIICHHSIMHY );

IV) npencrasiieH npaBWIBHBIA OTBET C YKa3aHMEM €AWHUI] U3MEPEHUS
HMCKOMOH BEJIMYUHBI

TIpencraBieHbl 3amucH, COOTBETCTBYIOIIHME OAHOMY W3 CICAYIOUIMX
CITy4aeB.
IMpeacraBiieHBl TONBKO TOJOXKEHUS W (QOPMYIBI, BBIPAXKAIOIINE
(usnveckue 3aKOHBI, MPUMEHEHUE KOTOPBIX HEOOXOIUMO ISl PEIICHHUS
IAaHHOW  3amaum, 0Oe3  Kakux-muOo  mpeoOpa3oBaHMd ¢ HX
WCIIOJIb30BaHNEM, HAIIPABJICHHBIX HA PEIICHUE 3a/1a9H.

nin
B pemenun otcyrctByer OJJHA u3 ucxomubix popmyin, HeoOXxoaumas
JUTsL pEICHUs JMaHHOW 3amaun (WM yTBEPXKJCHHUE, Jiexkalllee B OCHOBE
pelmieHns), HO NPUCYTCTBYIOT JIOTUYECKH BEpHBIE MNpeoOpa3oBaHUs
C UMEIOIUMHUCS HOPMYJIaMH, HAIIPABJICHHbBIC HA PEIICHUE 3a]1a49H.

NI
B OI[HOI71 13 UCXOOHBIX (popMys, HEOOXOAUMBIX AJISI PELICHUS] JaHHOU
3aaui (WK B YTBEPIKICHHUH, JISKAIIEM B OCHOBE PEIICHHS), JOMYIICHA
omunOKa, HO TMPHCYTCTBYIOT JIOTMMECKH BEpHBIE IPEoOpa3oBaHUs
C UIMEKOIIUMUCS QOpPMYJIaMH, HAIIPABJICHHBIC HA PEIICHHUE 3a]Ia4H

Bce city4yau pemieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KPUTEPUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oaa

Maxcumanvrwiil 6aun
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NJIN

Opnopoanblii  Opycok AB wmaccod M
MOCTOSTHHOTO TPSIMOYTOJIBHOTO CEUSHHUS
JEKUT HAa TJIaJKOW TOPU30HTAIBHOM
MIOBEPXHOCTHU CTOJIA, CBEIIUBASICh C HETO

MEHEe YeM HAIOJIOBUHY (CM. PHCYHOK).

K mpaBomy koHIly Opycka NMpHKperJieHa
n€rkas HepacTshkMMash HHTb. Jlpyroii

KOHELl HHUTU 3aKpeIul€éH Ha MEHbLIEM A
U3 IByX JHCKOB HIEaIBHOTO COCTaBHOTO

6moxa. Ha Oompmem gucke 3TOTO

Onoka  3akperuleHa  JApyras  JIErkas
HepacTshKUMasi HUTh, Ha KOTOPOUM BUCUT Tpy3 Maccoid m = 1 kr. JIUCKU CKpeIIeHbI
JpYT ¢ ApyroM, obpasyst exunoe menoe. R = 10 cm, » =5 cM.

CrenaiiTe pECYHOK C yKa3aHHEM CHJI, ACHCTBYIOIIIX Ha Opycok M, OJIOK 1 rpy3 m.
Haiigure MmuHuManpHOe 3HadyeHue M, NpU KOTOPOM cHCTEMa Tel OCTaércs
HEIOABM)KHOM.

OObocHy#Te MPUMEHIMOCTD HCHONB3yEMBIX 3aKOHOB K PEIICHUIO 3a1a9H.
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BosmokHOe peleHue

Oo0ocHoBaHue

1. Cucremy orcuéra, cBsizaHHYH0 ¢ 3eMiéid, OyaeM cuntaTh nHepuuaibaoi (MCO).
2. Bpycok mepen OTphIBOM €ro MpaBOro Kpas OT IMOBEPXHOCTH CTola Oynem
CUMTaTh TBEPABIM TEJIOM C OCHIO BpAlllEHHUS, MPOXOISINEH NEepPHeHIUKYIIPHO
IUIOCKOCTH pPHUCYHKa 4Yepe3 TOYKy A. YcJIoBHE paBHOBECHS OTHOCHTEIHHO
BpallleHus1 TBEPAOIO Tejla HAa OCH — PAaBEHCTBO HYJII0 CYMMbl MOMEHTOB CHII,
MIPUIIOKEHHBIX K TEJly, OTHOCUTEIBHO 3TOH OCH.

3. Hutu HepacTsHKUMBI, TIOATOMY, €CIH TIOKOHUTCSI OpPYCOK, TO ITOKOSATCS U BCE
OCTaJIbHbIE TEJIA CUCTEMBI.

4. Hutu nérkue, mMo3ToMy BEJIMYMHA CHIIBI HATSKCHHUS KOKIOW HUTU B JII000H e
TOYKE OJHA U Ta k€. B Tom uncne: 7; =T, T, =T, (cM. pUCYHOK B pPELICHUH).

5. Brok wpaeanbHbI (TpEHUS B OCAX HET, Macca OJioka MPEHEOpPEKHMO Maja).
ITosTOoMy ycrmoBre paBHOBECHS OJIOKa — PaBEHCTBO HYIJIIO CyMMBI MOMEHTOB CHII
HATSHKCHUS] HUTSH OTHOCHTENBHO OCH OJIOKa.

6. I'py3 MOXET OBHUTraThCS TOJNBKO MOCTYIATEIBHO BIONB BEepTHKAIBHOI ocu Oy,
Jexalieil B IUIOCKOCTH pHCYHKa. Il03TOMy IUIsi Tpy3a HCIOJNB3yeM MOJCIb
MaTepHalbHOW TOYKH W MPHMEHHM BTOPO# 3akoH HeioToHa. BenmeactBue storo
YCIIOBHE PAaBHOBECHS — CYMMa MPWJIOKEHHBIX K TPY3Y CHJI paBHA HYJIIO.

Pemenne

1. Cunpl, peficTByromue Ha OpyCOK,
OJIOK U Tpy3, MMOKa3aHBl Ha PHCYHKE
JUI cllydasi, Korja macca Opycka
MHHUMAalbHa, U T03TOMY OH emlIé
IOKOUTCA Ha CTOJIe, HO Kacaercs
cTosna Toibko B Touke 4. IlosTomy

cuta N OpHIOKEHA K OpYCKY
B TOuke A WM  HampaBleHa
BEPTHKAILHO  BBEpPX, TaK  KakK
MOBEPXHOCTh CTOJIA TJIafKas (TpeHHsI
HET). N
2. 3amuiieM ypaBHEHHE MOMEHTOB Mg

cu Ui OpycKa B MOMEHT, KOT/Ia OH TIOKOMTCSI, KacasiCh CTOJIA TOJIBKO B TOUKE A:

T1~AB—Mg~%=O,

OTKy/a

_ Mg

==

3. 3anmiiemM BTOpo# 3akoH HprOTOHA /I OKOSIIErocs Tpy3a B MPOCKLUIX Ha och Oy
BBenénuoi MCO:

I

T, -mg=0,
OTKyza
T, =mg.
4. YcnoBue paBHOBecHs 0JIOKa HA €ro OCH:
Ty,-r=T,-R.
C yuérom Toro, uro T} =T5, T, =T, moIy4uM OTCIOZA
T,-r=T,-R.
5. TloacTaBuB B 3TO PABEHCTBO PE3YJILTATHI 1. 2 U 3, TIOTYYHM:
Mg
28y =mo-R.
> r=mg
Orcrona
R 0,1
M=2m-—=2-1kr- =4kr
r 0,0

OtBeT: minM =4xr
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KpnTepnn OIICHUBAHHUSA BBINNOJHCHUSA 3aJaHUA

| banabl
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Kpumepuii 1

BepHo  o0ocHOBaHa ~ BO3MOXKHOCTH  HCIIOJIb30BaHUS  3aKOHOB
(3aKkOHOMEpHOCTEH). B daunHom ciyuae: 6blO0p UHEPYUATLHOU CUCTHEMbL
omcuéma, modenb meépooco menda, MOOenb MAMePUaIbHOU MOYKU,
0COb6EHHOCIU NPUMEHUMOCIU YCIL08UL PABHOBECUS]

B 000CHOBaHHHU OTCYTCTBYET OJIMH HJIM HECKOJIBKO U3 JJIEMEHTOB.
nin

B o6ocHoBaHuM fmomyiieHa onnoKa.
i

OO0CHOBaHHE OTCYTCTBYET

Kpumepuii 2

I) 3ammcanpl  TONOXKEHWS  TEOPUM W (PU3MYSCKHE  3aKOHBHI,
3aKOHOMEPHOCTH, HPHUMEHEHHE KOTOPBIX HEOOXOIUMO ISl PELICHUs
3a[ja4d BBIOpPAaHHBIM CIIOCOOOM (B IaHHOM CIIy4ae: ypagHenue MOMEHMos
cun o5 08yx mei, 6mopou 3axon Hviomona);,

II) choenaH mnpaBUJIBHBIA PHUCYHOK C YKa3aHWEM CHII, JACHCTBYIOIIHUX
Ha Tena,

IIT) orrcaHbI Bce BHOBH BBOAMUMEIE B PEIICHHH OyKBEHHBIE 0003HAYCHUS
(U3HYECKUX BEIMHYMH (3a UCKIIOYeHUueM O0003HAYeHUull KOHCIAHM,
ykazaunvix 6 sapuanme KUM, o6o3nauenuil 8enuuun, uUCHOIb3YeMblX
6 ycnosuu  3a0ayu, U  CMAHOAPMHBIX — ODO3HAYEHUL  BETUYUH,
UCNONB3YeMbIX NPU HANUCAHUU PUIUYECKUX 3AKOHOB);

IV) mpoBeneHsl HEOOXOIMMBIC MaTEeMaTHYECKHE IPeoOpa3oBaHUS
U pacyérhl (MOACTAHOBKA YHUCIIOBBIX JTAHHBIX B KOHCYHYIO (GOpMYIy),
HPUBOAAIINE K IPaBHIEHOMY YHCIOBOMY OTBETY (JOIyCKaeTCs peIIeHUe
«II0 YaCTSAM» C IIPOMEKYTOYHBIMH BEIYHCIICHUSIMA);

V) npexactaBieH NpaBUJIbHBIA OTBET C YKa3aHHEM EAMHUL M3MEPEHUs
HMCKOMOH BEJIMYUHBI

HpaBI/IJILHO 3allMCaHbl  BCC HCO6XO,£[I/IMLIe IIOJIOKCHUSL  TCOPHUH,
(bHSH‘IeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH, U IIPOBCIACHBI HGO6XO)II/IMBIG
npeo6pa3033HHﬂ, HO HMMECTCA OAUH WM HECKOJBKO H3 CICAYIOIINX
HEAOCTATKOB.

3amucu, coorsercrBytomue nyHkram Il wu  III, mnpencraBieHsl
HE B NIOJJHOM 00BEME M OTCYTCTBYIOT.

" (1J1)
B pemeHun umeroTcs JMINIHME 3allUCH, HE BXOAALIME B pPELICHUE
(BO3MOXKHO, HEBEpHBIE), KOTOpble HE OTIEJEHbl OT pelleHHs
U HE 3a4€PKHYTHL.

" (UJ1)
B HeoO0XOAMMBIX MaTeMaTHYeCKUX MPeoOpa3OBaHUAX WM BEIYHCICHIIX
JIOTTYIICHbI OMIMOKH, W (WIM) B MaTeMaTHYeCKUX MpeoOpa3oBaHUsIX/
BBIYMCIICHUAX IPOIYLIEHb] JOTHYECKU BaXKHBIE LIAarH.

" (UJ1)
OTcyTCTBYeT NMyHKT V, WIHM B HEM JONyNIeHa OIIMOKa (B TOM YHCIE
B 3allUCH €JUHUILl H3MEPEHUS BETUUUHbI)
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IIpeacraBiieHbl 3aMuCH, COOTBETCTBYIONIME OAHOMY W3 CICAYIOIINX
CIIy4aeB.
IIpencraBieHsl TONBKO TMOJOXEHUS W (OPMYIBI, BBIPAKAIOIINE
(usndeckue 3aKOHBI, MPUMEHEHUE KOTOPBIX HEOOXOIUMO ISl PeIICHHS
JaHHOW  3ajauy, 0e3  Kakux-1ubo  mpeoOpa3oBaHMiH C  HX
UCIIOJIb30BaHUEM, HAIIPABICHHBIX Ha PELICHUE 3a/1a4uu.

nim
B pemrennn orcyrctByer OJITHA u3 mcxomHsix (opmyin, HeoOXoanmast
JUI pelleHus AaHHOH 3amaud (MM yTBEp)KICHHUE, JieKalllee B OCHOBE
pelieHns), HO NPUCYTCTBYIOT JIOTMUECKH BEpHbIE MNpeoOpa3oBaHUs
¢ UMeIoIUMHUCS HOpMYJIaMH, HallpaBJICHHbBIE HA PEeIICHNE 3a/1a9H.

njim
B OIIHOI71 U3 UCXOJHBIX (OPMYJ, HEOOXOAUMBIX JIJISl PEIICHUS TaHHOU
3agaunl (WM B YTBEPXKICHHH, JIEKAIEM B OCHOBE PEILeHNs), AOMyIIeHa
omubKa, HO TPHCYTCTBYIOT JIOTMYECKA BEpHbIC IMPeoOpa3oBaHUs
¢ UMerIUMHuCs GopMyJIaMH, HaIIPaBJICHHBIC HAa PEIICHUE 33/1a41

Bce cirygan pereHus, KOTOpBIe HE COOTBETCTBYIOT BHINICYKa3aHHBIM
KPUTEpUsIM BbICTABJIEHHsI OLICHOK B 1, 2, 3 Gayuia

Maxcumanvuolil 6ann
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B cootsBerctBun c IlopsinkoMm IpoBeneHHs TOCYAApCTBEHHOH HTOroBoH
aTTecTaluy 1o 00pa3oBaTelbHBIM MPOrpaMMaM CpEIHEro oOLero oOpa3oBaHUs
(mpuka3 Munanpocsemenns Poccnu u Pocobpramsopa ot 07.11.2018 Ne 190/1512,
3apeructpupoBan MunroctoM Poccun 10.12.2018 Ne 52952)

«82. <..> Ilo pe3ynpraTaM @EpBOH U BTOPOH MPOBEPOK 3IKCIEPTHI
HE3aBHCHUMO YT OT ApPYyra BBICTABISIIOT Oayulbl 32 KaKIBIH OTBET HA 3aTaHUs
dK3aMeHaIMOHHOH paboTsl EI'D ¢ pa3B€pHYyTHIM OTBETOM. <...>

B cny4ae CyliecTBEHHOTO pacxXoXIeHHsS B Oajliax, BBICTABICHHBIX BYMS
9KCIEepTaMH, Ha3HauyaeTcsi TpeTbs npoBepka. CylIECTBEHHOE PacXoXIeHHUE
B Oalutax ONpedeleH0 B KPHUTEPUSX OIEHUBAHHUA 10 COOTBETCTBYIOIIEMY
Y4eOHOMY MPEIMETY.

OKCHepTy, OCYNIECTBISIONIEMY TpPETBIO MPOBEPKY, IPEAOCTABISETCS
uHpopMarms o Oanax, BBICTABIEHHBIX OKCIIEPTaMH, paHee MPOBEPSBIINMHU
9K3aMEHAHOHHYIO PAbOTy».

CyleCTBEHHBIMH CUUTAIOTCS CIEYIONINE PACXOXKICHHS.

l. Pacxoxxaenne Mexny OajiaMu, BBHICTABIEHHBIMH IBYMS SKCIEPTaMHU
3a BBINOJIHEHHE JIFOO0ro u3 3amaHuil 24-29 u 3a BeimoiiHeHue 3amanus 30 1o
kpureputo K2, B 2 wim Oonee Oamia. B aToM ciydae TpeTuit SKCIepT mpoBepsieT
TOJBKO T€ OTBETHl Ha 3aJaHMs, KOTOpble BBHI3BAJIM CTOJb CYIIECTBEHHOE
pacxoxaeHue.

2. Pacxoxnenue B pe3ynbTaTax OLCHUBAHHS JABYMS DKCIIEPTaMH OTBETA
Ha OAHO W3 3amaHuil 24-30 3axiroyaeTcss B TOM, YTO OJWH SKCIEPT YKazal
Ha OTCYTCTBUE OTBETa Ha 3aJjaHue, a IPYroi BHICTABWJI 3a BBHINOJHEHHE ITOTO
3aaHusl HEHyleBoW Oami. B 3ToM ciydae TpeTHid 3KCHEpT MPOBEPSET TOJIBKO
OTBETHl Ha 33/IaHMsI, KOTOpble OBUIM OIICHEHBI CO CTOJb CYIIECTBEHHBIM
pacxoxnenneM. CUTyaluu, B KOTOPBIX OJUH 3KCIEPT yKa3al Ha OTCYTCTBHE
OTBETa B AK3aMCHAI[MOHHOW paboTe, a BTOPOM 3KCIEPT BHICTABUIJI HYJIEBOW Oait
3a BBIIOJTHEHHE JTOTO 3alaHMs, HE SBIAIOTCS CUTYalMsSIMHU CYIIECTBEHHOTO
PACXOXKIICHHS B OI[CHUBAHHY.
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