MockoBcKuil rocygapcrBeHHbI yHuBepcurer umenu M.B. JlomoHocoBa
Oanmmnuana «Jlomonocos 2022/2023» no ¢pusuke

3akiI0unTeNbHBIH 3TAN AJIA 7-x — 9-x KJ1accoB

1.1. 3apaua. lllyxoBckas tenebamras B MockBe umeet BoicoTy H = 148,5 M u maccy M = 240 .
Kakyro Maccy m OyieT ©MeTh TOYHAs KOIUs ATON OAITHU, €M €€ U3TOTOBUTH U3 MaTepuaa,
IUIOTHOCTB KOTOPOTO P2 B 3 pa3a MEHBIIIE IUIOTHOCTH MaTepualla p1 OPUTHHAIBHON
KOHCTpYKIUU: p2 = p1/3. Boicota konuu Oarrau h = 50 cM. OTBeT BeIpa3suTh B rpaMMax H
OKPYTJIUTH JIO IICIIBIX.
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Kpurtepuu ouenku 3axauu (Bcero 20 6a/1/10B):

3anucaHo OTHOIIEHUE TMHEHHBIX pa3MepoB OalllHH U ee Komuu — 30;

Haiineno otHomenne 006beMOB KOHCTPYKIIANA OAIlTHU U €€ KON — 50;

[TpaBUIIbHO YYTEHO OIpeeTeHIe MITOTHOCTH MaTepHalioB OPUTHMHATIBHONW KOHCTPYKIIUU U
KOImMu— 50;

Haiineno oGriee BbIpaykeHUE 7151 Macchl OanrHu — 50;

[TosryueH BepHbIN YUCICHHBIA OTBET — 20.



2.1. 3apaya. ['opsunii yaii HAMMBAIOT JI0 KPaeB B OOJBIITYIO KPYXKKY IHJIMHIPUIECKON (OPMBI.
B pesynbrare TermooOMeHa ¢ okpyxarolei cpenoit uait oxnaxaaercs Ha At = 1°C 3a Bpems

71 = 1 muH. 3a kakoe BpeMms T2 oxyiaauTcs Ha At = 1°C ToT ke 4aii, eciiv €ero pas3JiuTh Ha BOCEMb
OJIMHAKOBBIX MAJICHBKUX KPYXEK, HAMOJHHUB UX 110 KpaeB? CuunTaiite, 4To O0NbIIAst U MalCHbKas
KPY>KKH MTOJ00HBI APYT APYTy. TEmIoeMKOCThIO KPY>KeK MpeHeOpeyb.

2.1. Pemenne. Macca My 1 o0beM vasi V1 B OOJIBIIION KPY>KKE M Macca M2 u 00beM vas V2 B
MaJICHbKOI KpYyXKKe pa3iInuaroTcs B BoceMb pa3: m, =8m,, V, =8V, O0beM KaxxI0i yaiku

IPONOPIHOHAJICH KyOy XapakTepHOTO pa3Mepa Yallky, a TUIONIA b MOBEPXHOCTH — KBaJpaTy
xapakTepHoro oorema. CiaenoBaTesbHO, IUIOMAAN MTOBEPXHOCTEN S1 M S2 pa3uyaroTcs B YEThIpe
pasa. Torz[a MOKHO 3aIluCaThb:

cmAt =kS, (t, —t)z,, cm,At=KkS,(t, —t)z,.
31ech C — ynenbpHas TeIJIOEMKOCTh, to — TeMIiepaTypa OKpY>KaroIei cpebl.
Hp606p33y51 3alMMCAHHBIC COOTHOLICHUSI, MTOJIyYacM:

7, =%=0,5MI/IH.

Otser: 7, :% =0,5MuH .

Kpurtepuu ouenku 3axauu (Bcero 20 6a/1/10B):

[TpaBuibHO 3anmcana Gpopmyia sl KOJMYecTBa TeroTel Q=cmt — 36;
3amucaHa CBsA3b CKOPOCTH OCTBIBAHUS OT IJIOLIA U MOBEPXHOCTH — 50;
3anucaHbl ypaBHEHMsI TEIJIOBOTO Oaianca — 50;

[TonydeHo pemenue B o0uieM cirydae — 50;

[TosryueH BepHbIN YHUCIEHHBIN OTBET — 20



3.1. 3agauya. Ha pucyHke NpUBEIEH YYacTOK II€MU MOCTOSSHHOrO Toka. CONpOTHUBICHUS
pesucropoB Ri=Rs. Ilokazanuss ammepmerpoB A1 u Az paBubl 11=02A u 12=12A
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cooTBeTcTBeHHO. [lokazaHue uieanrbHOrO
BOJIbTMETpa  V  paBHO U=12B.
Onpenenure MOIITHOCTb Ps,
BBIICJISIIOLIYIOCSL  Ha  pe3ucrope  Ra.
ConpoTuBiIeHHEM MOJIBOASIINX TPOBOJIOB
1 000UX aMIEPMETPOB NMPEHEOPEUb.

U
3.1. Pemenue. Cuia Toka yepes pe3uctop Ri paBHa | = — . Tak kak conpoTHBIICHHE BOJIBTMETPA
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BCJIHNKO, TO I+ |1 = |2 . Hp606p8.3y5{ 3aIlIMCAaHHBIC COOTHOLICHUS, IMOJYHYAaCM BbIPAKCHUC IJIA

COIIPOTHUBIIEHUS MEPBOro pe3ucropa R, = T

CrefloBaTeNnbHO, HCKOMas MOIIHOCTh paBHa P, = IZR, = I’R = I
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Otser: P, = I— =17,28Br.
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Kpurtepuu ouenku 3axauu (Bcero 20 6a/1/10B):

2
L=17,28BT.

2 1

[TpaBuiibHO 3anucan 3akoH Oma juid conpoTuBienus R1 — 36;
3amnucaHa CBA3b TOKOB MPOTEKAIOIIUX Yepe3 CONPOTUBIECHHS — 50;
[paBunbsHO 3amucana GopMysa Ui MOIHOCTH TOKA HA y4acTKax Ienu — 50;

[TonydeHo pemenue B o0uieM ciydae — 50;
[TosryueH BepHbIN YUCIEHHBIN OTBET — 20



4.1. 3apauva. IlpsmoyrompnHas  Tpanemus ABCD
pacrioyio)keHa Tepell TOHKOH JIMH30M ¢ (DOKYCHBIM B
pacctostaueM F =20 cM Tak, Kak IOKa3aHO HAa PHUCYHKE

(pucynox coenan ne 8 macwumaébe!). Onpenenanre IOMAIb C

n3oopaxkenus 3toit Tpaneruu. Ctoponst AB u CD tpanernuun D
NEPHEHAUKYJIAPHBl TJIABHOM ONTHYECKOW OCHU  JIMH3BL i

AB=0,2F, CD=0,1F, AD = F. OTBer npuseauTe B cM>. 3F 2F F F

4.1. Pemenne. [ToctpouM n300paskeHHe Tparneuu (PUCYHOK cOenaH He 8 macuimabe!):

[Monyunm npssMoyrosibHuK co croponamu 0,1 F u F/2. CnenoBaTenbHo, miomiaab H300paKeHHsI

0,1F?

paBHa S = =20cM’.

0,1F?

Oteer: S = =20cM?.

Kpurtepuu ouenku 3axaqu (Bcero 20 6a/1/10B):

[TpaBrIIbHO MOCTPOEHO N300paXKeHNe XOTs Obl OIHOM TOUKH Tpanenuu — 30;

[TpaBUIBHO MOCTPOEHO MOJTHOE U300paKeHHEe BCel Tpanenuu — 50;

BripaxkeHbl reoMeTprueckre pasMepsl H300pakeHust yepe3 POKyCHOE paccTOsHUE JIMH3BI — 50;
[Tomryueno pemienue B obmiem cinydae — 50;

[TosryueH BepHbIN YHCIEHHBIN OTBET — 20



1.10.1. 3agaua. [Ipo6ka, nmeromas MUINHIPHUIECCKYIO GopMy pamuycom I =5 W2
CM u BbIcOTOM h = 2 cM, 0e3 HavaJIbHON CKOPOCTH MaJaeT B COCYI, KOTOPBIN o Ih
3aIl0JIHEH BOJIOM YaCTUYHO, IOATOMY IPH MaJIeHUH MPOOKH BOJA U3 COCYy/Ia HE 5
BbUTMBaeTcs. Cocyn Takke uMeeT hopMy mummHIpa paguycom R = 50 cm. [lo

MaJieHUsT BBICOTAa HHIKHErO TOpIla MPOOKH HaJ YPOBHEM BOJIbI OblIa paBHA
H =20 cMm. IlnmoTHOCTH MaTepHualia, W3 KOTOPOTO cClielaHa NpoOKa, paBHA "
p =400 xr/mM®, mmotHocTe BOmBI — pPo = 1000 kr/m°. Kakoe KommuecTBo
TETIOTHI BBIICTTUTCS ITOCJIE TOTO, KaK IBM)KCHHUE MPOOKHU U BOJIBI MPEKPATUTCS?
Po

1.10.1. Pemrenne. 2R

[Tocie TOroO, Kak ABMYKECHUE MPOOKH U BOJBI IPEKPATUTCS, H3MCHCHHE KMHETUYCCKOM
SHEPTUU BOJBI U MPOOKU PABHO HYJIIO, TO3TOMY BBIACIHBIIEECS KOJHMYECTBO TEIJIOTHI Oy/IeT
PaBHO M3MEHECHHIO IMOTCHIIMAIBLHOM SHEPTUU MPOOKH M BOIBI.
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H

Onpeaenum ri1yOuHY NOTPY>KEHUS TPOOKHU B SKUKOCTB!
pohzr® = pglar?,
| = ph
Po
YMeHblIeHHe TOTeHIINAIbHONW SHEPTUH MPOOKH paBHO MQ ( H+ X) ,rae M= phzr®Yeennuenne

. | —x
MOTEHIHAIBHOW SHEPTUU KUAKOCTH PaBHO AMQ T , TIe Am — macca *KUJIKOCTH,

MOTEHITHATIbHAS YHEPTUS KOTOPOU YBEITHMUUIIACK.

ITockonbky
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X:TI = 1—? I .

Onpenenum mMaccy KUIKOCTH AM :
am = pyeR2x = porR? 1= |1 = pR?[ 1= 12N phr(R2
m= p,7R°X= p,7 = = poTT = p——p 7Z'< —-r )
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B cooTBeTcTBHE C 3aKOHOM COXpPaHCHUA MeXaHU4eCKou OHCPIUH 3alMUIICM
I —x
Q=mg(H +x)—AmgT.



[ToacraBuB B (hopMyITy IS OMPEACIICHUS KOJTHUECTBA TEIUIOTHI BRIpaXKEeHUs A1t M, Am, X, u |,
MOJTYIUM:

= phrrg

= phrrg

= phzr?g

2 R? —r? 2 2
H+[1_L2JP_“_QP_" — phrrg H+(1—r—2]p—h—l(l—r—2]p—h -
R™) po 2R Po R°)py 2 R™) po

2 2
He 201" 1|2 400.0,02-3,14-0,05% .10.| 0,24+ 2002021y 005 1408 i i,
R 21000 | 0,5

2
Oteet: Q = phrr’g (H +;—h[1—%n ~ 128 m/]x.

Po

Kputepun onenku 3agaum (Bcero 20 6as/10B):

Omnpenenensl rTyOUHY MOTPYKEHUS TPOOKH B )KUIKOCTH — 20;

Omnpenenena BbICOTA X CII0S )KUJKOCTH, KOTOpask y4aCTBYeT B U3BMEHEHUU IIOTEHIMAIBHON
SHEPrUH KUIKOCTH — 40;

Omnpenenena Macca Ci1os 5KUJIKOCTH, KOTOpask y4aCTBYET B U3BMEHEHUHU NIOTEHLNAIbHON YHEPTUH
JKUIKOCTH — 40;

BepHo 3anmcaH 3aK0H U3MEHEHHsI MEXaHU4eCKOi sHeprun — 40;

[TosryueHo BbIpaskeHUE AJIS1 BBIIETUBIIETOCS KOJTUYECTBA TEIUIOThI— 40;

[Tony4eH BepHbIi YMcIeHHbIH 0TBET — 20.



