Kpurepumn 3agannii
MYHHIUNIAJTBHOI0 3Tana Beepoccuiickoi 01MMIINAABI LIKOJBLHUKOB 110 (PU3HKe
Kamuarckoro kpas B 2025 — 2026 yueOHoM roay.

MakcuMaJIbHOE KOJIHYeCTBO 0a/1710B — 50 0.

3anganmue 1 (10 6as710B)

JITMHHYIO HUTH C IByMsI OJUHAKOBBIMM I'Py3aMHU Ha KOHIIAX NEPEKUHYJIN Yepe3 J1Ba TBO3IA,
MPUOUTHIX HA OJTHOM BBICOTE Ha paccTosinuu 1,4 M apyr ot apyra. Touky HUTH,
PAaCMOJIOKEHHYIO MOCEPEANHE MEXKTY TBO3/ISIMU, HAUMHAIOT NIEpEMENIaTh BHU3 C TIOCTOSHHOMN
ckopocTthio 0,8 m/c. Ha kakyto BeicoTy omyctunachk Touka O? Uemy OyaeT paBHa CKOPOCTb
rpy30B B TOT MOMEHT, KOrJja OHU oJgHUMYTca Ha 40 cm?

Pewenue

Korma rpy3sl nogasumich Ha Ah = 40 oM, yirHa BEpEeBKU OT rBO3s 10 Touku O (KOTOpYIO
MepEeMEIIal0T C TOCTOSTHHON CKOPOCTHIO) YBEJIMUMUIIACHh HAa CTOJIBKO JK€ U CTajla paBHa:
L=70cm+40cm =110 cm.

Haiinem, Ha kakyto BeicoTy h onmyctunacek Touka O. M3 reomerpuueckux coodpaxkeHuit (1o
teopeme Iludaropa):

h?=L12- (70 cm)?

h? = (110 cm)? - (70 cm)?
h2 = 12100 - 4900 = 7200
h =+7200 = 84,85 cm

Tenepp HalijieM MPOEKIUIO V1 CKOPOCTHU Vo TOUkH O Ha HampaBJIE€HUE MPSAMOU, MPOXOIAIIEH
4yepes3 reo3b U Touky O.

Vi=Vp - COSQ

N3 nogoOus TpeyroibHUKOB:
coso=h/L=84,85/110~=0,77
Takum obpazom:

vi=0,8 m/c-0,77 = 0,62 m/c
OTy K€ CKOPOCTh OYAYT UMETh U TPY3HbI.
OtBet: V_rpy3 = 0,62 Mm/c.
Kpumepuu oyenusanus:
Ompenenena L -2 6
Ompenenenah—2 6

Haiinena ¢popmyna qiasi v —2 6
Haiinen cos a - 20

Haiinena v—2 0
3anaunmue 2 (10 6as1710B)



B nnvHHOM ropu3oHTaIbHON TPYOKE, OTKPBITON ¢ OJHOTO KOHIIA, CTOJIOMK BO3AyXa JITUHON
8 cM 3amepT CTOIOMKOM PTyTH JyuHON 16 cM. TpyOKy mpUBOISAT BO BpallleHHE BOKPYT
BEPTHUKAJIBHOM OCH, IPOXOSAIIEN Yepe3 €€ 3aKphIThId KOHEN. 1Ipu Kakoil yrioBoil CKOPOCTH
CTONOUK PTYTH cMecTuTCsa Ha 8 cM? Atmocdeproe masienue 750 Mm. pr. cT., g = 10 M/c2.

Pewenue:

[Ipu Bpaiennu TpyOKH BOKPYT BEPTUKAIBHON OCH, TPOXOASILIEH YEPE3 3aKPhIThI KOHEI
TpYOKH, CTOJIOUK PTYTH CMECTUTCS K OTKPBITOMY KOHILY, IIPY 3TOM JaBJIEHHE B 3alI€pPTOM
CTOJIOMKE BO3/lyXa, IEPBOHAYAILHO PAaBHOE BHEITHEMY aTMOC(EPHOMY JaBJICHUIO,
YMEHBITUTCS U cTaHeT paBHBIM 8/(8+8) - Po = 0,5P0; 310 cniemyeT u3 3akona boiins-
Mapuotra. Pa3HOCTB cuil AaBiieHNUs, AEUCTBYIOLIUX HA CTOJIOUK PTYTH, CO3/1a€T
LEHTPOCTPEMUTEIILHOE YCKOPEHHUE IS LIEHTPA MACC PTYTH, KOTOPBIM HAXOAUTCS HA
PACCTOSIHUM T OT OCH BpareHus, rae r= (8 + 8 + 8) cm = 0,24 m.

Hcnonezyem ypasuenue: (Po - 0,5-Po) - S = ppryms -L - S - @ - 1, 31ech L —nnmna cronbuka
pTyTH, a S—TIIOINAAb CCYEHHA. Y YUTHIBasdA, 4TO atMocdepHoe aasnenue Po = ppryrgH, Tie H
=750 MM = 0,75 M, moxygaem: gH =0,32 o, orcroma o =V(gH/(0,32r)) =~ 9,88 pax/c

Kpumepuu oyenusanus:

Haiineno ymeHblieHue qaBiaeHust — 2 0

Haiimenor—2 0

Haiineno ypasuenue (Po - 0,5-Po) - S=pprym 'L -S-@*-1-206
Haiineno utorosoe cooTHouieHue — 2 0

Haiinen uncinenuslii otBeT — 2 0

3ananme 3 (10 6as710B)

OpunnaauatukiaccHUk CeT JIydnkoB HaENn B Ki1aJ0BKE OOJBIIYIO 3JIEKTPUUYECKYIO JaMITy
U pEINI UCCIIE0BATh 3aBUCUMOCTh CHJIBI TOKA B JIAMIIE OT IPHJIOKEHHOIO K HEM
HanpspKeHus. J{71s 3TOro oH pa3go0bLI aMIepMeTp, BOJIBTMETP, PETYIUPYEMBbI HCTOUHUK
HaIpsHKEHUS U COeIMHUTENbHBIE TPpoBoAa. DoTorpadus ero yCTaHOBKU MPEACTABICHA HA
BEPXHEM PHUCYHKE JIMcTa 2. 3aTeM OH COCTaBMJI TaOJIMILy U, TOCTEIIEHHO YBEIMYUBas
HaIpsHKEHUE Ha UCTOYHUKE, CTaJ 3allMChIBAaTh OKa3aHUs NpUOOpPOB B TaOIMILY, 3a0bIB O
norpemHocty. MiHOrAa ox emé nenan ¢ortorpadun npruOopoB (OHU TakkKe MPUBEICHBI HA
mucte 2). Korna nsmepenus yxe ObIITH OKOHUEHBI, 0a0yIIKuHA TT03Bajia BHyKa obenats. Ho
OHa He no3Bayia KoKy bycro. [Toatomy, korga Ceet JIyunkos ymén, bycs HemHOTO
HocKpeOiia KOITSIMU 110 TETPaJKe ¢ 3anucaMu. B pe3ynbraTe Tabnuia npuHsiia cieayomui
BHJIL:

U.B 0 2.0 3.0 4.0 5.0 6.0 7 = 9.0 11.0
LAl o 0.16 | \ 024 | [ 7™ ' [
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C nomo1pio coxpaHuBIIMXCs poTorpaduil ¥ BOJIbTaMIIEPHON XapaKTepUCTUKHU (rpaduk
3aBHCUMOCTH CHUJIbI TOKA OT HampsKeHUs) BocctaHoBUTE 3anucu Ceera Jlyunkosa. [



0oJiee TOYHOTO TTOCTPOCHHUS TpaduKa MOKETE BOCIIOJIB30BAThCS KOOPAMHATHON Oymaroi Ha
«JIucre nyst moctpoenus rpadukay.
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Pewenue

[Tocne BoccTaHOBIEHUS CBEJIEHUI IO (poTOrpadusiMm npuOOpoB TadIUIAa IPUHUMAET BU

U, B 0 2,0 3,0 4,0 5.0 6,0 7,0 9,0 110 13,0
I A 0 0,12 0,16 0,20 0,26 0,32

OcTanbHbIe CBEIEHUS MOYXXHO HAMTH 110 BOJIb-aMIIEPHOM XapaKTEPUCTUKE

Macmtab no ocu adcnuce (ocu U) ya00HO PUHATH, YTOOBI OJTHO OOJIBIIIOE JeTICHUE
cootBeTcTBOBAJIO 1 B, ogno manoe — 0,1 B.

Macmrad mo ocu opauHat (ocu I) mo3BonseT NpUHATH 0JHO OoJbIoe AcneHue paBHbM 0,02
A

OTMeuaeM 3KCriepuMeHTalbHbIE TOUKU. OT Ka)K/10M TOUYKHU BJIEBO BIIPaBO BBEPX U BHU3
OTKJIAJbIBAEM OTPE3KHU, COOTBETCTBYIOIIHME MOTPEITHOCTH U3MepeHus Hanpspkerus (0,5 B —
0,5 knetku u 0,2 A — 1 xknetka). Bokpyr noiay4nBIIMxcsi KpeCTOB MPOBOUM SJUTUIICHI,
KOTOPBIE OTPAaHUYUBAIOT Ha IrpaduKe 00JaCTh TOMYCTUMBIX MOJIOAKEHUN UCTUHHBIX
3HAYEHUN CUJIbI TOKA U HAIPSIKEHUSI.
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AHanu3 rpaduka MmokasbIBaeT, YTO Yepe3 ITH 00JIaCTH HEJb3s IPOBECTHU MPSAMYIO,
CJIE0BATENBHO, 3aBUCUMOCTb UMEET HEJIMHENHBIN XapakTep. IIpoBoaum ruiaBHyo JIMHHIO,
MPOXOSIIYI0 Hanboiee OIM3KO K KaXI0M IKCIIEPUMEHTAIbHOM ToUKe. JTa
MHTEPIOJUPYIONIAs JIUHUS WIUTIOCTPUPYET B3aUMOCBSI3b CHIIBI TOKA U HANPSHKEHUS B 3TOM
npouecce. [lonyunnace BosbTaMiiepHas xapaktepuctuka. O1H U3 BapUaHTOB
MHTEPIIOIUPYIOUIEN JIMHUY MIPEACTABIICH HA pUCyHKe. Ha mHTepnonupyromei JMHIU
OTMEYaeM TOYKH C KOOpJUHATAMU HAMPSHKCHUI M3 TAOJUIIBI ¥ TIO STUM TOYKaM HaXOJIUM
COOTBETCTBYIOIIME UM 3HAYEHUS CUJIbI TOKA. Ha OCHOBaHMM MOJIyYEHHBIX PE3YyJIbTATOB
BOCCTaHaBiIMBaeM Tabnuily JlyunkoBa. 3HaUeHUS CHIIBI TOKA M HAMPSKEHUSI, TOTyYEHHBIE
1o rpauKy WHTEPIOIUPYIOIIECH TUHUH, OKPYTJIIEM B COOTBETCTBUU C JIOYCTUMBIMU
MIOTPEIIHOCTSAMU U3MEPEHUS ITUX BEINUUH

U, B 0 2,0 3,0 4,0 50 6,0 7,0 9,0 11,0 13,0
I, A 0 0,12 0,16 0,20 0,22 0,24 0,26 0,29 0,31 0,32

Kpumepuu OoyerHuearuA.

BoccranoBnena nepBasi 4acth TaOIUIBI — 2 O
[TocTpoen rpaduk — 4 6

Omnpenenensl Bce ocTaBmuecs TOYKU — 4 0 (1o 1 6amty 3a KakIyo TOUKY)

3ananmue 4 (10 6a,710B)

Konpaencatopbl, eMKOCTH KOTOPBIX paBHbI C, U pE3UCTOPHI,
MMeEIoIMe conmpoTuiieHUsa R n 2R BkIt0UeHBI B LIeNb, KaK

MoKa3aHo Ha puc. Haltu 3apsi Ha 3a3eMIEHHON OOKIIaIKe
KoHJeHcaTtopa. Hanpsikenne Uy U3BECTHO.

Pewenue

|l
Uepes KOHEHCATOPBI MOCTOSHHBIA TOK HE UJIET. . l "

1 2
[Torenumansl B Toukax cxemsl M, N u K onpenenarcs .

3
MaJIecHUEeM HaIpsKEHUS Ha COMPOTUBIICHUSAX B Oy Iy T
PaBHBIL Up 2R R
o L I —1 |

UM:UO UN:U()/3 UKZO C1:C2:C3:C M N K J_

CymMa 3apsiJI0B TpeX BHYTPEHHUX JIACTUH KOHJCHCATOPOB, COEAMHEHHBIX C TOUKOM L,
paBHa HYJIIO:

Gt gt q=0

ITycTh pa3HocTh NOoTEHIIMANOB Ha KoHeHcaTope C, paBHa U,. Torna
C(Up-Uy)=q; CU,=q C(U,-Uy3)=qs

orcioga C(Uy-Uy) +q + C(U, - Up/3) =0

q = -2/3 CU,



Kpumepuu oyenusanus:

Omnpenenensl HanpskeHus Ha Toukax M, N, K - 3 6 (o 1 6anny 3a TO4Ky)
Omnpenenena cymma 3apsijioB — 2 0

OmnpenenHsl 3apsaasl qi, Qa, z- 3 0

Haiineno urorooe 3HaueHue - 2 6

3ananue 5 (10 6a1;10B)

[Tocepenune 3aKpbITOM C TOPLOB TPYOb! JUIMHBI 2L 1 o= z -

ceueHus S Haxomurcs nopuieHb. Ciesa U Crpasa oT KT 5 i AT
TOPIIHS HAXOIATCS PasHbIE ra3bl IPH OJJMHAKOBOM SRR AT 0 AL A AR
nasjiennu p. Ha kakoe paccTOSHUE CMECTUTCS s P, _:':';:. e .00,

MOPILIEHb, €CJIM OH CTAHOBUTCS MPOHULIAEMbBIM JIJI51
onHOro u3 razoB? Cujia TpeHus MOPIIHS O TPyOy paBHA z z
F. Temneparypy raza cuurars OoCTOSSHHOM.

Pewenue

["a3 mpocaumBaeTcs CKBO3b MOPIICHB, TTOKA €ro JaBjicHHe (KOHIICHTPAIUS MOJIEKYJ) o 00e
CTOPOHBI MOPIIIHS HE CTAHET OJIMHAKOBBIM.

p1 =nkT

Torga cymmapHas cuiia JaBJIeHMs Ha MOPIIEHb 3TOTO ra3a paBHA HYJIIO M €€ MOXHO HE
YUYUTBIBATh [PY CPABHEHUU CHUJI, IEUCTBYIOIINX HA MOPIIEHb. TeM caMbIM 3a7a4a CBEIAach K
COBCEM IIPOCTOM: C OJTHOW CTOPOHBI, HA MOPILIEHb AEUCTBYET cwiia TpeHus F, ¢ qpyrou —
CHJIa JIaBJIEHUE BTOPOIO ra3a, KOTOPbI HE MOKET IIPOCAYNBATHCS CKBO3b NMOpIIeHb. OTCroAa
CJIEy€eT, 4TO €CIIU CHJIbI TPEHUS HEe OYyJIET, TO MOPIIEHb OYJET MPUKAT K CTEHKE COCYAa, a
o0a raza OyyT HaXOJUThCS MO APYTYIO0 CTOPOHY MOPILHS.

1) Eciu pS <F, To nopuiens He ciBuHeTcs U X = 0

2) [lycTp mopiieHb CMECTHIICS Ha X CM. pHC. 1, Toraa BTOpoit ra3 OyJaeT HaXOAUTHCS B
otpeske TpyOs! JuHoi L + x. Tak kak nponecc nzorepmuueckuit, To pL = p, (L + x), rae p -
HCXOJHOE TaBJICHUE I'a3a, a P, — YCTAHOBUBILIEECS JABJIECHHUE BTOPOIO rasa.

Ycnosue paBHOBecus nopinHs naet F — p,S = 0, oTcrona
X=L({pS/F-1) (1)
N3 Gopmyinsl BugHO, uTo mipu pS = 2F Beipaxkenue B ckoOke paBHO 1 ©x =L

Takum 06pa3zom, rpu OOIBIIOM UCXOIHOM AaBieHUH, eciu pS > 2 F, monyuyum x = L, TO
€CTh MOPIIEHb OYAET MPIKAT K CTEHKE COCyAa, a 00a raza 0yIyT HaXOJUTHCS 10 APYTYIO
CTOpPOHY MOPIILIHS.



[Ipu npoMexyTOYHBIX 3HAYEHUSAX P CIIPaBEIIMBO BhipaxxeHue (1)
Kpumepuu oyenusanusi:

OmnpeneneHbl CHIIbI ICUCTBYIONINE HA MOPIICHD — 2 0

OrnpeneneHo ycinoBue, Mpyu KOTOPOM MOPILIEHb HE CABUHETCS — 2 0
OmnpeneneHo ycaoBue paBHOBECHUS TTOPITHS — 3 0

Hatinenox — 1 6

OrnpeneneHo ycinoBue, Mpyu KOTOPOM Ta3bl OYIyT MO OJHY CTOPOHY MOPIIHS — 2 0



