Pemenns 3aganuii
Il 3rana pecny6ankaHnckoil oumMnuansl no gpusuke B 2023/2024 yued6Hom roay
10 xknace
3amaua 1. Pe3ucrop conpoTuBieHHEM Ri moAKIIOUEH K peocTary ¢ ConpoTuBicHieM R u miuHo L

R, (cm. pucynok). Hatinute conpotusnenue Ras riern mexry Toukamu A u B, ecriu
N _&_B JIBUJKOK PeocTara HaXOAUTCsI Ha PACCTOSIHUM X OT JIEBOTO Kpasi peocTara.
R
BosmoxHOe pelieHne u pa30aiioBKa.
Ycnosue basnnbl
N300pakeHa 5KBUBAJICHTHAS CXE€Ma LIETIN: 5}
Rl
Tl
B
R-X R-(L-x
R, Ry .3anmcaHsl ycaoBus: Ry = - (1), R3= ( ) (2).
3anucaHo ypaBHEHHUE Ji HAXOXKIEHHUS MOJHOTO COMPOTHBICHUS LEMU: 3
R{-R
Rag =Ryap + Rz, re Ry =—1—2(3).
R 1+ R 2
Ry-X L—x 7
C yuerom (1)-(3) momyuen otBer: Rag =R 1 + ..
Ri-L+R-x L
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3amaua 2. B cocyne ¢ Temion30JIMPOBAaHHBIMU CTEHKAMHU IPHUBEIH B COINPHKOCHOBEHHE IBA
MaJblX COCyJla C TEIUIONPOBOJALIMMU CTEHKAMHU C PA3HBIMU JKUJIKOCTSIMH, UMEIOIIUMHU YIEIbHbIC
TEIIOEMKOCTH C1 U C2. BO CKOIbKO pa3 Macca mepBoi )KUIKOCTH OO0JIbIlIe MacChl BTOPOH JKUIKOCTH,
€CJIM TI0CJIE YCTAHOBJIEHUS TEIJIOBOIO PaBHOBECHS, TEMIIEPATypa MEPBOM KUIKOCTH MOJHAJIACH Ha
2/5 oT Ha4YaNbHOI Pa3HOCTH TEMIIEpaTyp KuAKocTel? TermnoeMKoCTbIO COCYIOB MpeHEOpeYb.

BosmoxHOe pelieHne v pa30aiaoBKa.
Yciosue bamsl
3anucaHbl ypaBHEHUs JUIs pacyera KoumdecTB Temnotel: Q, =cm, (T —-T)) 3)

(1), momydeHHOro B pe3yiabTaTe TEMIOOOMEHa >HAKOCTBbIO, Maccoil Mi u

Q,=¢c,m,(T,—T) (2), ornaHHOrO B pe3yJibTaTe TEMIO0OMEHA >KUAKOCTHIO,

Maccoil My, rae T — TeMneparypa, yCTaHOBUBILASICA B IIpoLiecce TEMI000MEHa.
3ammcaHo ypaBHeHue TemoBoro 6amanca: ¢,m,(T—T,) =c,m,(T,—T) (3). 2

8
C yderom ycmoBua 3amaum: 1 -—T, = % (T,—T,) (4), pemena cucrema,

conepkarias ypaBHeHus (3) u (4) OTHOCUTENBHO UCKOMOM Benn4uHbL. [Tomyuen

m, 3c,
OTBCT. —— = —.
m, 2c
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3anaga 3. Tpu conporusienust R1 = R2 = R3 = 10 OM coearHEHBI MapaiebHO | MOIKIIFOUEHBI
K HCTOYHHKY mocTtosiHHOro Toka ¢ DJIC € = 8 B u BHyTpeHHUM conpoTtuBieHneM I = 3 Om. Kakoi
3apsan ( OymeT Ha KOHIEHcaTope, eMKocTh kotoporo C =10 ®, ecrm ero momxmounts
MOCJIEA0BATENBHO C OJHUM U3 COMTPOTUBIICHHI?

Bo3MoxHOE penieHne u Da36aJ'IJ'IOBKa.
Hpe,Z[HOJ'IO)KI/IM, 9TO KOHACHCATOP IMOAKIIFOYCH MMOCICAOBATCIIBHO COIPOTUBJIICHUTIO R1.




VYciaoBue basnel

3anucaHo BBIpAKEHUE JUISI ONPEACICHHS BEJIMYMHBI CHIIBI  TOKa, 10

IPOTEKAIOIIET0 B 3aMKHYTOM IENHX C YYE€TOM TOT'0, YTO TOK Yepe3 KOHJCHCATOP
€
U uepe3 comporuBieHue Ri  He Tewer: = =1(Om), rae
R+r
R 2 R 3
=—=—=_=5(0OmM)- oOmmiee CONPOTUBICHUEC COCTUHEHHBIX MapaICIHLHO

R,+R,
conpoTtubiieHud R u Ra.

3anucaHo BBIPOKCHHE ISl ONPEACICHUS BEIMYHMHBI HANPSOKCHUS Ha 3

. I
KOHACHCATOpE C YYETOM TOIo, 4YTO OJHWHAKOBBIM TOK E TEUYCT 4YCPE3

COIIPOTUBJICHHUA R u R3, a KOHZACHCATOP COCAHUHCH IMapaJUICIIbHO C JAaHHBIMU

conpotuBieHusaMl Up =Ug =U. = % R,=0.5-10=5(B).

Onpenenen otet 3anaun =CU, =5-107°(Ku). 2
Bcero 15

3anaua 4. Ha moBepXHOCTH CTONA JIGKHUT KHUTA pa3zMepoM axa . OmnpeaenuTte BeC KHUTH, €CIIU
HauMeHbIIas padboTa, He0OOXOIUMYIO JUISl TOTO, YTOOBI PACKPBITh KHHUTY Ha €€ Cepe/IMHEe, pPaBHA A.

BosmoxkHOE pelnienre ¥ pa3dauioBKa.

YcnoBue basnel
3anucaHO BBIpAXEHUE JUIS  ONPEICICHUS MHUHHUMAIBbHOW paboTHI, 3

. m a
HEOOXOUMOM ISl PACKPBITHSI KHUTH ITocepeanHe. A = 5 g 'S Q).

. 4A
W3 Boipaxkenus (1) HaiineH oTBeT 3agaun: M=——.
g-a
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3anaya 5. [Tyns maccoi M, neTsias ropu30HTaIbHO CO CKOPOCThIO Vo, MONaaeT B IIEHTP FPaHu
NEHOIUIaCTOBOTO Kyba Maccoil M, MOKosmIerocss Ha IVIQJAKOW TOPU30HTAJIbHON IMOBEPXHOCTH M
MpoOUBAET €ro HACKBO3b, BbUIETAst CO CKOPOCThIO V1. OmnpenennTe CpeaHIOn CUly, 1eHCTBYIONIYIO
Ha IyJII0 B Tpoliecce ee ABMKEHUs B neHorutacte. [{nuHa peOpa KyOa paBHa a.

Bo3MoxxHOE perieHne u pa36ann0131<a.

Ycnosue bamsl
3anucaHpl ypaBHEHHUS 3aKOHOB COXPAaHEHMsI MMITYyJIbCa U SHEPruu Jyis 10
nporecca B3aMMOAEHCTBUS mymd u  kyba: m-Vog=m-Vj+M-u (1),

m~Vo2 B mV12 N Mu?

+Q (2), tme U —ckopocTh Kyba, Q — KOIMYECTBO

2 2 2
TEIJIOTHI, BbIJIENMBIIEECS TPU MPOXOXKICHUHU ITYJIH B Ky0e.
Komuuectso rerunorsr Q cBszano ¢ paboroii cunbl Tpenns: Q =F, -a (3). 3
Pemena cucrema ypaBHenuit (1) — (3), W HailgeH OTBeT 3aJauu 7

m{f(,2 2] M 2
Fp ZZ—a[(Vo -Vi )_M(VO_Vl) }
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3ajmava 6. B3BemmBaHue mimpwuia.

3apanue: 1). Onpenenute maccy mmpuna. 2). Omnpenenure Maccy MITOKAa C IOPITHEM
(IBUTAOIIASsICS YaCTh LITIPUIIA).

IIpuMevanue: IIOTHOCTH Bkl p = 1000 kr/m®.

OO6opynoBaHue: 0HOPA30BBIN MITIPUI] 5 MiT (€3 UIJIBI), CTAKAHYUK C BOJOW, HUTKA JJTUHOU 10
1 M, HOXKHHIIBI, OyMaXkHas caiieTKa I YAUICHUSI CITY9aifHO TTPOJIUTON BOJIBI).

Bo3mokHOe perieHne 1 pa3daioBka

Ycnosue bael
[IpennokeH METO/T SKCIIEPUMEHTAIILHOTO OTIPEIeNICHNsT NCKOMBIX BennunH. (He 5
00513aTEIbHO, COBMAJAIOIINN C TPEIIOKEHHBIM B KadeCTBE BO3MOXKHOTO
pEIICHMS).
3anucaHo MpaBUIIO0 MOMEHTOB, JIJIs OTIPEICIIEHUS MacChl IIPHILIA, U OTIPEIeIeHa 5
Macca LIIpHIa.
BrinosiHeHBI UI3MEpEHUs, U ONpeeeHa Macca ITOoKa.
OneHensl a0CONIOTHASsE U OTHOCUTEIIbHAS TOTPEIIHOCTYA U3MEPEHUH, U 3alicaH 3

OTBET. [lony4yeHHbIe 3HAUYEHHSI MOT'YT HECKOJIBKO OTIHYATHCS OT MPEITI0KEHHBIX B PEIICHHH,
B 3aBHCHMOCTH OT 3aB0/Ia-U3rOTOBUTENS mpuia. JKenatenbHo (HO He 00s13aTENBHO)
MpCABAPUTECIILHO Ha BECAX ONPEACINTHh MACChI HITPHUIld U HITOKA.

~
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Hcnonp3yem mmpuiy B KauecTBe pblyara. HaOupaem B mmpuil Bogy oObeMOM NPUMEPHO
V; = 3,2 M. [IpuBsizpiBaeM K mINpuity HUTh. M3MeHsis noigoxeHue HUTH (TiepeBuras TOUKy mojiBeca
BJI0JIb LINPUIIA), HAXOUM IOJI0KEHUE paBHOBECUS (P KOTOPOM OCh ILITOKA OyAE€T rOPU30HTAJIbHA
(cM. puc), 17151 KOTOPOTO OYAET BBITOJIHATHCS MPABUIIO MOMEHTOB:

p-vg-g-L=mm-g-a,mng-s(rx 1)

rae L- paccrosiHue oT TOUkKM (JMHHM) MOJABECA O CEPEAMHBI BOJHOIO CTOJ0A, M3MEPEHHOE IO

JENICHUSAM IIKalbl MINpuia, My — Macca MIMPHIA, a - PACCTOSHUE OT TOYKH MEPECeYCHUs JTHHUU

MOJIBECa M OCH IITOKA (TOYKA 0) J0 IICHTPA TSHKECTH mpuiia. J{Jis onpeneseHusl MOJI0KESHHS IIEHTpa

TSDKECTH MIMpHUIA (TOYKA C) BBUIMBAEM BOJY U3 IIIPHIIA, YCTAHABIMBAEM MOPIICHH IITOKA B TO e

nosioxeHue (3,2 M), 1, mepeMeItias TOUKy MoABeca, HaX0UM TOJI0KEHHE PABHOBECHS, ITPU KOTOPOM

och MmTOKa OyneT ropuzoHTanbHa. [IpumepHoe 3nauenne L =9+0.5men., a=710.50en.. Torna
9

Macca ITpHIa m, = - 3=4.1(r). Ouennm OImuOKy U3MEPEHUS

Am =4, % + % + O—:j ~0.8(r). OxoHYaTeIbHbIN pe3yiabTar Am_ =4.1+0.8(r),

=%-100%=20%.
4.1

8m
Jlist oTBeTa Ha BTOPOM MYHKT 3aaHUs, PEIIUM MpeIBapUTENbHO 3a1auy: J[Ba Tena maccaMu My 1 My
00pa3yroT 3aMKHYTYIO cucTeMy. Ha CKOJIbKO CMECTUTCS LIEHTP TSKECTH CHUCTEMBI, TIPH CMEIIEHUN

TeJIa MaCcCOM M2 Ha MaJIOE PACCTOSHUE X OTHOCUTEIILHO TEJIAa MACCOM M1 BOJIb TUHUH, COCIUHSOIIECH
nannblie Tena? [Tycts Liu Lo — pacCTOSTHUS OT IIeHTpa TSKECTH CUCTEMBI 70 IIEHTPA TSHKECTH KaXKI0TO

W3 TeJl, TOT/Ia IPaBUII0O MOMEHTOB OTHOCHTEIIBHO LIEHTpa TshKecTr cuctembl M, -g-L, =m,-g-L, (1).
[Tycth AX - cMelleHre [EHTPa TsHKECTH cucTembl, Torma M, -g- (L, +AX)=m, -g- (L, + X —AX) (2).



PackpbiBasi CKOOKH B BBIpaKeHHUH (2) ¥ MCHONB3Ys Beipakenue (1), moxydaem: (M, +M,)-AX =m,X

. BeiiBUraem mrok Ha MakCUMaJIbHOE 3HAYEHHE U HAXOJUM I10JI0KEHUE LIEHTPa TAKECTH, KOTOPOE,
KAaK OKa3aJIOCh, BEIXOJUT 3a MPEJENbl HIKAJbL, T.€. JAHHOE I0JI0KEHUE HEAOCTYIIHO I U3MEPEHUN.
BrBuraem mTok B MINPHUIL JO TE€X MOP, MOKA MOJOKEHHUE LIEHTPA TSKECTH IINPULIA HE OKAXETCs Y
MaKCHUMaJIbHOTO 3HaYeHHs o0beMma, T.e. y aeneHus Vo=5 mi. Ilpu 3TOM moa mopurHeM OKaxeTcs
o0wem V1. [Iponomkaem nepeMeniath MTOK MINPHUIIA 10 TEX MOp, OKa MO MOPIIHEM HE OCTaHeTCs
CBOOOJTHOTO MeCTa, T.€. KOTAa MOPIIeHb, OKAKETCSI Ha HYJEBOW OTMETKe MIKaibl. [Ipu sTOM HOBas
TOYKa MOJIOKEHUS EHTPa TSHKECTH OyAeT COOTBETCTBOBAThH 3HaUeHUI0 o0beMa V2. Tak kak mikania,
HAHECEHHAsl Ha ILUIPUL] — JIMHEIHas C paBHOMEPHBIM DPACIIONIOKEHUEM JEJIEHHUM, TO OTHOLIEHHE

. Vo -V
00beMOB OyZIET PaBHO OTHOUICHHUIO BEJIMYUH CMEIICHUH MOPHIHA, TOTAA My oia =%-mm.
1

PesynbraTs U3MEpEeHUI V;=32+0.1m1,Vy =3.4+0.1m11. Macca IITOKA

Toka = 5;—\’;’4 41=21(r). OneHuMm OILIHOKY HU3MEpEeHHUs

m

0.1 01+01 038
+

ﬁ + m 4—’1 ~ 0.7(r) . OxoHYaTeNbHBIN pe3ynbTaT AMy 0. =21+0.7(r),

AmLHTOKa =

€m =%-100% =34%.



Kpurepun oneHKH BbINOJHEHUSA 3aJaHU I
Il 3Tana pecny0IMKAHCKOI 0JTUMIINAIBI
no ¢pusuke B 2023/2024 yuedbHOM roay

IIpumeuyanus:

1. VYkazanupie B Tabmuie Oaibl HOCAT CKOpee PEKOMEHAATelIbHBIA, a He
00s13aTEBHBINA XapaKTep IS YIICHOB JKIOPH.

2. 3a OpUTHHAJIBHOE PEIICHHE 3a/ladu (MEHEe TPYJO0EeMKOe, YeM TPEI0KCHHOE
COCTaBUTEJIEM U MPU ITOM KOPPEKTHOE) MOT'YT OBITh J0OaBICHBI OasuIbl. Takxke Oabl
HE CHIDKAIOTCA 3a KOPPEKTHOE pEIIeHHE 3aJadd CIoco00M, OTJIMYHBIM OT
MIPEITIOKEHHOTO COCTABUTEIIEM.

3. [opsimok pereHus 3a1a4 — IPOU3BOJIBHBIH.

4. MakcuMaabHOE KOJHYECTBO OasIoB 3a Bce 3agaun — 90 Oauios, Bkatouas 70
OammoB 3a 3amaun  Teopermueckoro Typa u 20 OamioB 3a pelieHue
AKCIIEPUMEHTAJILHOTO 3aJaHu.



