2024/25 yu4. roa

Bceepoccuiickast 0 1MMIuaga MKOJLHUKOB 0 PU3HKeE
MyHUIMIAIBbHBINA 3TAN
9-i KJIace
Bpem=a evinonnenusn — 3 acmponomuueckux vaca 50 munym.

1.  Dnektpuyeckas 1emb, CXeMa KOTOPOM U300-
pakeHa Ha pUCYHKe, IOJIKJIFOUeHA K OaTtapeike.
Boastmetpsl Vi u V, noka3siBatoT HanpsbkeHus: Uy
=1BuU,=0,1 B, aamnepmeTp noka3bIBacT CUITY
toka | = 1 MA. Haiinure conpoTuBnenus npuodo-
poB. BobTMETpBI CUNTAUTE OJUHAKOBBIMH.

Bo3moskHoe pemienue

Comnporusnenue amnepmerpa R, = Y, =0,1k0m.

O06o3naunM 4epe3 R, conporusieHus BoabTMETpoB. Yepes BoabT™eTp Vi Te-
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4YCT TOK CHJION R—l, KOTOPLIN PA3BCTBILICTCA HAa TCKYIIHUH 9YCPC3 BOJIBTMCTP Vg TOK
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CWJIOW —=M TOK cuJioil |, Tekyuuii uepes amnepmerp: — = —= + | .
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Orcroma R, :@ =0,9 kOm.

2. BaecEénnslii ¢ MOpo3a B TEMIYI0 KOMHATY KYCOUEK JIbJla TTOJIHOCTBIO pacTasii
yepe3 12 munyT nociie Hadana tagHus. CKOJIbKO BPEMEHU OH HarpeBaJics OT

-3 °C o —2 °C? VY nenpHas TernoéMKocTh Jibaa 2100 [Ix/(kr-°C), a ero yaenbHas
terutora masiieHus 330 kJ[x/Kr.

Bo3moxkHoe pemienune

HarpeB u TastHuE J1b/1a TPOUCXOINT 32 CUET TEIIOOOMEHA C TEIITBIM BO3yXOM
KOMHATBhI. MOIITHOCTH 3TOTO TEIIO0OOMEHA MPOTOPIIMOHATBHA Pa3HOCTH TEMITepa-
TYpHI JIbJIa ¥ BO3TyXa. DTa Pa3HOCTh MIPUMEPHO OJMHAKOBA TP HArPEeBE JIbIa OT —
3 °C no —2 °C u B nipotiecce TasiHust Jibaa rnpu 0 °C. [1oaToMy MOIIHOCTH TETIO-
oOMeHa MOXHO CYHTATh OJWHAKOBOMW B ATHX Iporieccax. OTCro/1a MmoxydacM aBa
ypaBHEHUS TEIJIOBOTO OajaHca.

Ortcrozia BeIpakaeM HEM3BECTHOE BPEMS HarpeBaHUS:

CMAt = N7,
mA = Nt
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3. B MoMeHT, Kor/1a 0mo3aBiuii macCaXup BHIIIENT HA IEPPOH BOK3aa, C HUM
MOPABHSIOCH HAYaJI0 MPEANOCIISHETO BaroHa yXoAsamiero noes3aa. Kenas omnpe-
JIENTh, Ha CKOJILKO BPEMEHHU OH OI03/1aJ1, TACCAKUAP U3MEPHI Bpems 11, 3a KOTO-
pPO€ MHMO HETO MPOIIEN MPEANOCISIHINA BaroH,  Bpems 1, 32 KOTOPOE€ MHUMO HETO
npoién nocneaHui Baron. Okazanock, uyto t; =9c, a t,= 8c. Cuuras, yTo moes3x
JIBUTAJICS PABHOYCKOPEHHO M JIJTMHA BarOHOB OJIMHAKOBA, HAWTH, Ha KaKO€ Bpe-
M TTacCakXUp OIO03/aJl K OTXOy Moe3/a.
Bo3moxHOe peieHue:

[Tycte | — niuHa Barona, a — yckopeHue moesaa. B MoMeHT, koria maccaxup

~4,6cC.

2
at
BBIIIC]I HA IICPPOH, IIEPEMEILICHHE MO€3]a COCTABUJIO BEJIUUUHY X, = 7
alt +t,)°
3a Bpemsd t + 1, moe3[ mepeMecTuiICa Ha pacCTOSTHUE X, = T
a(t+t)?> at?
CrnenoBaTelbHO, NTMHA TIPEANOCISAHET0 Barona: | = x, — x; = - T

AHaJIOTMYHO MOKHO MPEICTaBUTh U JUIMHY MOCJIETHETO:
= at +t,+t,)°  a(t +t)? |

2 2
[IpupaBHUBas MpaBble YACTH MOCIE MPeoOpa3oBaHUil, HAIEM t:
ot +2tt, —t2

2(t, —t,)
4. Bo BpeMst HAX0XK/JIEHHS CyJHa B IIUTI03€ B €r0 TPIOME 00pa3oBajiach TEUb,
KOTOpas OblIa 3aMe4Y€Ha, KOrJa CyJHO MOrpy3uiiochk B BoAy Ha 10 cM Huxke
BaTEPJIMHUM (JIMHUSA 1O OOPTY, 10 KOTOPOM CYIHO NOTPY’KAETCA B BOJY MPU HOP-
MaJbHOM ocajke). Boay u3 Tproma cpasy cTanu OTKauuBaTh HACOCAMHU CO CKOPO-
cthio 1000 1uTpoB B MuHYyTY. Iln0mans cedenns cynna pasra Sy = 500 Mm%, mmio-
maae nurro3a — S, = 2000 M . Cnenaiite NMOSACHUTENIbHBIN PUCYHOK U ONPEICITUTE:
1. Yepes kakoe BpeMsl BATEPJIMHUA CyAHA MOKAKETCA U3-TI0]1 BOABI?
2. Kak uameHuTcst ypoBeHb BOJIbI B 1LTr03€e? (1111103 MOKHO paccMaTpuBaTh Kak
3aKpBITHINA OacceiH.)

=63,5 c.

t+t) —t>=t,(2t +2t, +1,)) =t

Bo3moskHoe peuienue
O0603HaYNM TUTOIIA/Ih CEUEHUS Kopaduist Sp, IUTI03a

— S5, TIIyOMHY MOTPY>KEHUS CyJlHa — h, pacCTOsSTHUE OT

JTHA IIIJTI03a J10 THA cyAHa — hy, 00BEM BOJIBI B TPIOME — g

V1 1 BeICOTOH h;, 00BEM BOABI B HLUTIO3€E — V). ! ] E N
Vcnosue pasHoBecus cyaHa (m, + my)g = " Iin ) f’

P Voorp» TAE M, — Macca caMoro cyasa, my, = pV; = v I"f

pS1hq —Macca Bozbl B Tprome, Vo, = S1h — 00béM S
MOTPYKEHHOW YacTH CyHA, 0 — IUIOTHOCTH BOJIBI.
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VYuuThIBasi NIOCTOSHCTBO APOOH TC, CIIeMyeT OTMETHUTH TOT (aKT, YTO OT
Po1

[Tociie moICTaHOBKY U JIEJICHUS HA PS; g OCTAHETCA

KOJIMYECTBA BOJIbI B TPIOME pa3HOCTh (h — h;) HE 3aBUCHT:
mc

— —_ *
h — hy —E—const (*).
1) Tloatomy, Koraa mpu OTKAYKe BOJIbI BATEPIMHUS MOSBUTCA (T. €. h
yMeHbIIHTCs Ha Ny = 10 cM — OTCYTCTBYET Ha pUCYHKE), N; YMEHBIIUTCS Ha Ty Ke
BeIMUKHY h.

Haiiném BpeMs 3Toro yObIBaHUs BOJBI B TPIOME (MJIU TOSIBJICHHS BATEPJIMHUAN
W3-1I0J1 BOJIbI): S{hy = v - t, rie v = 1000 1/MUH — CKOPOCTh OTKaUYHWBaHUS BOJIbI.
Otkyna t = 50 MuH (5 6ay10B).

2) 3amuriieM o0bEM Beel BOJIBI B IIIIFO3€ U TPIOME CyTHA!

V =5h, + (S, —S;)h + S;hy = const.
[Meperpynmupyem: V = S,(h, + h) — S;(h — hy) = const,
rae S; (h — hy) = const Ha OCHOBaHHMH BhIpakeHus (*).
Torna (h, + h) = const — ypoBeHb BOJIBI B IILTI03¢ HE U3MEHHUTCS (M HE 3aBUCHT
OT KOJIMYECTBA BOJIbI B TproMe Kopabiis) (5 0aoB).
5. B Tabnuiie comeprkatcs 3KCIepuMeHTalbHbIE TaHHbIE 1Ji nocTpoeHus BAX
(3aBHCHMOCTD CHJIBI TOKA YEPEe3 JIEMEHT OT HANPSDKCHUS Ha HEM) IBYX
AJIIEMEHTOB: JINHEWHOTO U HEJTMHEMHOTO (JaHHBIE PACIIOIIOKEHBI B CITy4YaliHOM
TOPSIIKE).

1 2 3 4 5 6 7 8 9 10 11 12 13

LA | 0,10 | 0,02 | 0,10 | 0,15 | 0,30 | 0,35 | 0,20 | 0,25 | 0,32 | 0,47 | 0,42 | 0,57 | 0,55
5 5 5 5

uB| 20|20 |55]70)70 80| 86 100|110 110|130 130] 145

1) Ioctpouts BAX 31eMeHTOB Ha OJHOM JIUCTE MUJTUMETPOBOM OyMard.

2) Kakue u3 npuBeIHHBIX B TAOIHIIE TOYCK OTHOCATCS K JIMHEHHOMY JJIEMEHTY, a
KaKhe K HeTUHEHHOMY ?

3) Omnpenenurte CONMPOTUBIICHUE IMHEHHOTO JIEMEHTA.

4) Tlpu KakOM HampsOKEHUH COTPOTUBIICHUE JIMHEHHOTO M HEJIMHEHHOTO 3JIEMEH-
TOB COBIAAIOT?

Oobopyoosanue: nictT MUJTUMETPOBOM Oymaru opmara AS.

Ilpumeuanue: pemenue 6e3 rpapuyeckoit 00pabOTKU JaHHBIX OlleHUBaeTcs B ()
OaIoB.

Bo3moskHoe peuienue:
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1)  Kpurepuu oneHku rpaduka

[lepeuncieHHbIC HIDKE KPUTEPUU KACAIOTCs HE CylIecTBa rpaduka, a ero
odopmienus. [Ipu sTom ecnu rpaduk ABISETCSI HEBEPHBIM IO CYIIECTBY, rpaduk
HE OIICHUBAETCSI.

bamnel | HazBanue xpurepus [TosicHenus
0,5 Pa3mep rpaduka I'padux gomxen 3annmath He MeHee 70—-80 % ot
IPEIOKEHHOTO (hopMaTa MIIITTUMETPOBOU
Oymaru
0,5 Pacnionoxenue u ITo ocu abcuuce OTKIabIBAETCS HE3aBUCUMAS
OpHUEHTAIHS OCe BEJIMYMHA, 10 OCU OPJMHAT — 3aBUCHUMAs
rpaduka
0,5 IToanuceiBanue Oxo110 ocelt AOKHBI ObITh YKa3aHbI
ocell rpaduka OTKJIa/IbIBACMbI€ BEJTUYHMHBI, CAMHUIIBI X
u3MepeHus u (Ipu HEOOXOTUMOCTH )
JECATUYHBIA MHOXKUTEIb
0,5 Ouudposka oceit I Tpuxu Ha OCSAX TOJKHBI HAHOCUTBCS Yepes
rpaduka paBHBIC MHTEPBAJIBI U TTOTA/IaTh HA OCHOBHBIS
JMHUU MUUTUMETpoBoi Oymaru. [lpu
o(poBKe MTPUXOB CIEITYET UCIOIB30BATh
HaTypaJIbHbIC YKClIa U YHCIIa, KpaTHbIE 2, 5.
WNHTepBan mexay unciaMu 2—4 cM
0,5 Touku rpaduka J10KHEI COOTBETCTBOBAThH TAOJIHIIC U

0CTaBaTbCsA BUAUMBIMU Ha GoHe JuHuu. [Ipu
HE00XOAMMOCTH HAHOCATCS C YUETOM




INOrp€IHOCTH U3MCPCHUA

0,5 Jlunus rpaduka [InaBHas kpuBas. Ha rpadukax 10mKHBI OBITH
IIPOBENICHBI KYCPEAHSIONINEY TUHUU. BMecTo
«YCPEAHSIOUUX) JTUHUI HE I0MyCKaeTCs
IPOBEJICHUE JIOMaHbBIX, MOCIE0BATEIHHO
COEUHSIONINX YKCIIEPUMEHTAIbHbIE TOUKH.
JIuHeHbIi ydacToK rpaduka JOJKEH CTPOUTHCS
10 JIMHEWKE

2) K nuHEeHHOMY 3JIeMEHTY OTHOCSTCS TOUKH 1, 5, 6, 10, 12 (/ 6anr). K Henunei-
HOMY 3JIEMEHTY OTHOCSTCS Touku 2, 3,4,7,8,9, 11, 13 (1 6ann).

U .
3)R = TR 22,9 OM. OTBET OLIEHUBAETCS, €CIIM HAMAEHHOE COMPOTUBIIEHUE COOT-

BETCTBYET auana3ony [21,7;24,0] Om (2 6amna).

4) Heob6x0oauMo TpOBECTH KacaTeIbHYIO, YTOJl HAKJIOHA KOTOPOM COBIIAJIaeT C yr-
JIOM HakJIOHa rpaduka st auHerHoro aementa. U = 9,3 B. OtBeT onieHuBaeTcs,
€CJIM HaMICHHOE HaNpsHKEHHE COOTBETCTBYET auarnaszony [7,9; 10,7] B (3 6amna).

Kpurtepuu onennBanus

Kpurtepuu n MeTOAUKM OlleHUBAHUSA BHITTOJIHEHHBIX OJMMITUAIHBIX 33/IaHUM
MYHULIMIIAIHHOTO ATana BCEPOCCUMCKON OJIMMIUAbI IIKOJIBHUKOB 1O (PU3UKE B
Apxanrenbckoit oonactu B 2024/25 ydeOHOM TOy IPUBOISATCS B COOTBETCTBHH C
CHUCTEMOM OIEHUBAHUS PETUOHAIBLHOTO ATala U OCYIIECTBISIOTCS 110 KPUTEPUSIM,
MPEIIOKEHHBIM EHTPAIBHON TPEAMETHO-METOANUECKON komuccuen. [Ipu aTom
MYHULHNAIBHBIM IPEIMETHO-METOANYECKUM KOMUCCHSIM PEKOMEHIYETCS OLICHU-
BaTh BBINIOJIHEHUE 33JIaHUI COTJIACHO CTAaHAAPTHON METOANKE OLICHUBAHUS pellie-
HUM, €CJIU HET CHEUNAJIBHBIX YKAa3aHUM.

Ka:xnoe 3aganue onenuBaercsa B 10 6aJ10B.

MaxkcumanbHhblii 6a1 — 50.

10 6amoB [lonHOE BEPHOE peLICHHE

7-9 6aioB | Bepnoe pemienue. MiMeroTcs HeOoIbIEe HEOUETHI, B 1IEJIOM HE BJIH-

srolye Ha penienue. JlonyieHsl apudMeTHYecKue OmnOKHU, HE BIIU-
SIOIIME HA 3HAK OTBETA

5—7 6amnoB | 3ajmava pereHa 4aCTUYHO, UITH JIAHBI OTBETHI HE HA BCE BOMTPOCHI

3-5 6anmnoB | Pemenne conepkut mpoOessl B 000CHOBAHUSIX, TPUBEACHBI HE BCE
HEO0OXOMMBIC JUTsI pEIICHUS] YPABHEHUS

1-2 Gamna PaccmoTpeHbl OTAeNbHBIE BAXHBIE CITy4Yau MPU OTCYTCTBUU PELICHUS
(W1 TpY OIIMOOYHOM PEIIEHUN )

0 GamioB PelieHne HeBepHOE MM OTCYTCTBYET




2024-2025 yu. roa

Bceepoccuiickast 0 1MMIuaga MKOJLHUKOB 0 PU3HKeE
MyHUIMIAIBbHBINA 3TAN
10-# kaace
Bpem=a evinonnenusn — 3 acmponomuueckux vaca 50 munym.

1. ITaccaxxup moe3nia 3aMeTHII, YTO ABE BCTPEUHBIE AIEKTPHUKH POMYAIUCH MHUMO
HETO C UHTEpBAIOM t, = 6 MuH. C KaKMM HHTEPBAJIOM BPEMEHH t, POEXaJH 3TU
AIEKTPUYKH MUMO CTAHLIMH, €CIIU MO€3/1, B KOTOPOM HAXOJMJICS MMACCAKUP, €Xall
co ckopocThio v, = 100 km/4, a CKOPOCTh KaXKIOH U3 IIEKTPUICK v, = 60 km/9?
JImuHOM 2JIeKTpUYEK NMpeHeOpeyb.
Bo3moxkHoe penieHue

Haitném paccrossHue Mexay 3JIEKTPUYKaMU B IBYX CUCTEMax OTCUETA: B CHU-
CTEME OTCUETAa «II0€3/1», CBA3AHHOW C MaCcCAXUPOM, U B CHCTEME OTCUETA, CBS-
3aHHOW CO cTaHuMed. B cucreme oTcu€Ta «moe3m» JJNEKTPUYKH JABHXKYTCA CO
CKOpPOCTBIO v, =V, +v,. TaK KaK OHU IPOXOJAT MUMO Iaccaxupa ¢ MHTEPBAIOM
BPEMEHH t,, PACCTOSIHUE MEXIY IJIEKTPUUKAMU s=v,.t =(v, +Vv,), . B cucTeMe ke
OTCU€Ta, CBS3AHHOM CO CTaHLMEH, s=v,t,. [[pupaBHHBasg 1Ba BBIPAXKECHUS IJIA s,
MOJIY9aeM t, = (v, +V,)t, /v, . [{0ICTaBIISIsI AUCIIEHHBIC TaHHbBIE, HAXOAUM t,= 16 MuH.

2. CxeMa c uacalbHBIMH aMIIEpMETpa-

MU U BOJIBTMETPOM, KOTOPBIN IMOKAa3bl- s
BaeT 8 B, moakimoueHa K HCTOYHUKY l @@
NOCTOSIHHOTO HanpsbkeHus. ConpoTus- N7
JIEHUS PE3UCTOPOB B OMax IMOANMCAHBI \ Al
Ha HuX. Onpenenure NOKa3aHHs aM-

MIEPMETPOB. |

Bo3moikHoe peuienue

N3BecTHO, YTO CONMPOTUBJICHUE UJICATLHOTO BOJILTMETpPAa OECKOHEYHO BEIHUKO,
a uJeaqbHOTO aMIepMeTpa npeHeopexxumo majo. [loaToMy uaeanbHbIi BOJIBTMETP
MOYHO 3aMEHHUTH Ha Pa3phIB LIETH, a UJICAJIbHBIA aMIIepMeTp — Ha MPOBOJIHUK. To-
raa, oObeIUHSS TOYKH CXEMBI, K KOTOPBIM TMOAKIIOUYEHBI aMIIEPMETPbI, MOXKHO Tie-
pepucoBath €€ B TAKOM BHJIE€ (CM. PHUC). ITO MOCT YHUTCTOHA, MPUUEM cOaTaHCUPO-
BaHHbIN (1:2 = 3:6), m0O3TOMY 4epe3 MepeMbIUKy TOK HEe UAET U €€ MOKHO MPOCTO
yopatbk. B aTOM ciyuae cxema CBOIMTCS K KOMOWHAIIMY MApaJLIEILHOTO U MOCIIe-
JIOBAaTEJIbHOTO COCIMHECHUH, M €€ CONPOTUBIICHHE OKa3bIBaeTCs paBHBIM 8/3 Owm.
Torna noaHkIN TOK, TEKYIIUN YEpe3 UCTOYHUK, paBeH 3 A.

|2_|




Tak Kak Ha CONMPOTUBIEHUE 5 (B UCXOJHON CXEME) TOK HE UJIET, TO aMIIEPMETP
Aj TIOKa3bIBAET TOK, TEKYIIUH OT 2 K 6, T. €. B BEpXHEUW BETBU CXEMBbI, AHAJIOTUYHO
amriepMeTp A, — TOK B HI>KHEN BETBU. [I0CKONBKY MpHU MapajyieIbHOM COEIUHE-
HUU TOKH JEISATCS 0OpaTHO MPOMOPIMOHAIBLHO COMPOTUBICHUSIM, TO A; MOKa3bl-
BaeT 1 A, A,-2A.

3. I1ap u MOKpBIi cHer

B kanopumerpe HaxoauTcst MOKpbIM cHer maccord M, = 200 r, copepxkamuii 40
% BobI (10 Macce). B kanopumeTp BIycKaroT BOJISIHOM map maccoit m; = 60 r npu
temreparype 100 °C. Kakosa Oyet Temmeparypa t, COIepKHMOro KaaopuMeTpa
MIOCJIE TOTO, KaK B HEM YCTaHOBUTCA TEIJIOBOE paBHOBecHe? Y ienbHas TEIIoTa
napooOpaszoBanus Boabl L = 2,3 M/x/kr, yaenbHas TEIUIOTa IUIABJICHUS JIbJA A =
0,33 MJI/kr, yaenbHast TEMI0EMKOCTh BObI C = 4,2 kJ[x/(kr- °C).

Bo3mo:kHoe pelieHue

Oco0eHHOCTBIO 3TOM 3a/1a4H SIBISIETCSA HEeONpeOeléHHOCHb KOHEYHO20 COCMOs1-
Hus. JIeNCTBUTENIHHO, B 3aBUCUMOCTH OT YHCJIOBBIX 3HAYCHUH TaHHBIX 3a7a4d MPU
YCTaHOBJICHUH TETIJIOBOTO PAaBHOBECHS B KAJIOPUMETPE MOXKET OKa3aThCs:

a) MOKPBI CHET C YBEJIMYECHHBIM IO CPABHEHHIO C HAYAJIbHBIM COJIEPKaHUEM BOJIbI
(B Takom cirydae t, = 0 °C);
0) BOJsHOM map u KUIAToK (B TakoM ciydae t, = 100 °C);
B) TOJIbKO BoJa mpu Temreparype 0 °C <t <100 °C;
0) B KOHIIE BOJISTHOM Map U KUIISTOK.
KonudecTBo TEIIoTH, BBIICIUBIIEECS MTPH KOHACHCAIIMH BOISTHOTO Tapa:
Q« = Lm, = 138 x/Ix.

KonugecTBo TemnoTsl, HEOOX0AUMOE IS IJIABJICHUS CHETa (B KaJOpUMETpe
oyner Tossko Boga ipu 0 °C): Q. = A - 0,6m,. = 39,6 k/x.

KouuecTBo TEmIoThl, HE0OX0AMMOE A1 Harpesa Beeit Boasl 10 100 °C:

Q, = cm.(t, — t,) = 84 k/Ix.

Tak kak Q. + Q, < Q, TO TOIBKO YaCTh SHEPIUH, BBIACIUBLICHCS IPA KOHJICH-
caliuu BOJISIHOTO Tapa, yIuia Ha MOoJy4eHrue CTOTPaayCHOM BOJIbI U3 MOKPOTO CHE-
ra. [loaToMy Bech map HE CKOHACHCUPOBAJICS U peanusyercs ciaydaii 6) t, = 100
o

C.

4. CtepxkeHb JUIMHBI [ 1 Maccoii m 3aKperyiéH Ha OJJHOM KOHIIE Ha OCH BpallleHUs
B TOUKe A, a Ha mpyrom moxaBenieH Ha HUTU JuHBl 0,75 |, oOpasyromeii mpsmoi
yroJl co cTepxkHeMm. Haliure HaTsH)KEHUE HUTH U CUITy, JIEMCTBYIOILYIO HAa CTEP-
JKeHb B Touke A. Pazmepom mapHupa npeHeopeysb.




Bo3MmoxHOe penieHue
-
Ha crepxenb JEHCTBYET culla TSHKECTH MG, CHIa HaTsOKeHUs HUTU T ¥ cuia

-
peakuu ocH BpamieHus crepxkHsa N. [Ipu paBHOBecun CTEPKHSA CyMMBI CHUJI U MO-
MEHTOB CHUJI, JEHCTBYIOIINX HA CTEPKEHB JOJKHBI OBITh PaBHBI HYJIIO.

\J

mg

3aMeqa51, 4TO OTHOCHUTCIBbHO OCH BpAaIICHHA IIOABCCA CTCPKHA MOMCHT CHJIBL
PCaKIuu paBCH HYJIIO, H IIPUPaBHHUBAA BCIIMYUHBI MOMCHTOB CHUJI TSAOKCCTH W HATA-

YKEHUSI HUTU OTHOCUTEIBHO 3TOM ocH, 3amwmieM Tl = mgL, rae
12 2 .
= El —IIJICYO CUJIBI TSDKECTH (HAXOJUM U3 BBIPAKEHUI KOCHUHYCa

T 2/ 07502
yIJjia OT TOPU3OHTAJIEU: COSA = i U cosa = m). W3 paBeHCTBa BEIWYMH
MOMEHTOB HaxoauM T = %mg.

Cuny, NEUCTBYIOIIYIO HA CTEPKEHb CO CTOPOHBI OCH J

BpAllleHUsl, HaliaéM W3 ycioBus paBHoBecuss mg + T + T o

N = 0, u3 kotoporo ciexyer N = —(mg + 7) Qi
BrIOpaB cucTeMy KOOPAMHAT TaK, KaK MOKA3aHO Ha PU- x

CYHKE N

\ g
L 2 g . 4\%2 3
(rme cosa = % = % = ¢ Torna sina = 1-— (E) = E)’ 3amnuIIeM:
_ 2 3 6 4 17 V13
Ny =Tsina =<cmg -z =-cmg; Ny=mg—T=-czmg; N=-——mg.
N = 0,72mg.

5. Jlana Tabnuiia 3aBUCUMOCTH MPOESKIIMKA YCKOPEHUS TeJa, IBUKYIIETOCS BIOJb

2
ocu OX, ot Bpemenu. [lorpemHocts usmMepenus yckopeHus cocrasiser 0,4 m/c”, a
Bpemenu — 0,2 c¢. [Ipoexius HavaapbHOW CKOPOCTH TeJa paBHa 2 M/C.

ax, 4,5 2,5 2,0 -10 |-3,0 [-6,0

2
m/c

t, c 050 [2,25 [3,75 450 [6,50 |8,75

C‘II/ITaTI), 4TO Ha BCEX BPEMCHHBLIX ITPOMEIKYTKAX, paCCMAaTPpUBACMEBIX B 3a/1a4c, 3a-
KOH M3MCHCHUMA YCKOPCHHA OJJMHAKOB.



1) TTocTpouTh rpaduK 3aBUCUMOCTH dy (t) ¢ yIETOM MOTPENTHOCTH U3MEPCHHIA.

2) Uemy paBHa MPOCKIMS YCKOPECHHUS TeJla B MOMCHT BPEeMEHH 8 ¢?

3) Omnpenenure MAaKCUMaIbHYIO CKOPOCTD JIBH)KEHHSI Ha IPOMEKYTKE BPEMEHHU OT
0 mo 12 c.

Oobopyoosanue: nictT MUTUMETPOBOM Oymaru opmarta AS.

Ilpumeuanue: penmcune 6¢3 rpaduka a,(t) onennBaercs B 0 6aJIoB.

Bo3moxHoe pelienue:

N I R P FhCrzeflte teoff 764
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2) ay = -5 M/c®. OTBET OIIEHNBACTCS TIOTHBIM GAIIOM, €CITH HANCHHAS TPOCKITUS
YCKOPEHHMs COOTBETCTBYET Ananaszony [—5,5; —4,5] m/c?(2 6amna).
3) N3MeHeHne CKOPOCTH 32 OMPEICIIEHHBII MPOMEKYTOK BPEMEHH HAXOIUM KaK
wioniaab Gurypsl nox rpadpukom ay (t) ¢ yuérom 3naka (2 6asia).

MakcumanbHasi CKOpOCTbh B MOMEHT BpeMeHu 12 ¢ paBHa 28 m/c. OTBeT o1leHu-
BAETCsI MOJIHBIM 0AJIOM, €CJIM HalJICHHAsI CKOPOCTh COOTBETCTBYET JHAIA30HY

[25;31] m/c. (3 6amna)

Kpurepuu oueHku
Kpurepuu ouenku rpagpuka
[TepeunciieHHbIe HUKE KPUTEPUN KacalOTCs HE CyIiecTBa rpaduka, a ero
odopmienus. [Ipu aTom ecnu rpaduk SBISIETCSI HEBEPHBIM IO CYIIECTBY, Tpaduk
HE OILIEHUBAETCSI.

bamnel | HazBanue xpurepus [TosicHenus
0,5 Pasmep rpaduka I'paduk nomxen 3anumars He MeHee 70—-80 % ot
NpeUIOKEHHOTO  opMaTa  MULTUMETPOBOM
Oymaru
0,5 Pacronoxxenne  u | [lo ocu abciucc OTKIaABIBaeTCS HE3aBUCUMAS
OpUEHTallUs  OCEH | BeMU4MHA, 10 OCH OPJAMHAT — 3aBUCUMAs




rpaduka

0,5

IloamuceiBanue
oceit rpadguka

Okono  oceil  NOKHBI ~ OBITh  yKa3aHbI
OTKJIAJIbIBACMbIC  BEJIMYUHBI, CIUHUIBI WX
U3MEPEHUS u (ipu HEO0OXO0IUMOCTH)
JECSITHYHBIA MHOKUTEb

0,5

OmudpoBka  oceit
rpaduka

Itpuxu Ha OCSX JOJKHBI HAHOCUTHCS 4YeEpe3
paBHbIE WHTEpBaJbl M NOMNAJaTh HAa OCHOBHbBIE
JIVMHUU MUJUTUMETPOBOMN Oymaru. [Ipn
oln(poBKE IITPUXOB CIEAYET HCIOIb30BATh
HaTypaJbHbIE 4YHMCJIa W 4YUCIA, KpaTHble 2, 5.
HNuTepBan mexay unciamu 2—4 cMm

0,5

Touku rpaduka

HOJI)KHI)I COOTBCTCTBOBATH Ta6HHHC u
OCTaBaTbCid BUIMMBIMH Ha (1)OHG JIMHHH. HpI/I
HGO6XOI[I/IMOCTI/I HaHOCATCA C y‘léTOM
IMOTPCIMHOCTHU U3MCPCHUA

0,5

JInnus rpaduxa

[InaBHas kpuBas. Ha rpagukax AOMKHBI OBITH
MPOBEICHBl «YCPEAHSIOME» JMHUU. BMmecto
«YCPEAHSIOIIMX» JIMHUA HE  JOMYyCKaeTcs
IIPOBEJICHUE JIOMaHBIX, IIOCJIEOBATEIBHO
COCIMHSIIOUIMX  DKCIEPUMEHTANIbHbIE  TOYKHU.
JIuHelHpIi yyacTok rpaduka JOJKEH CTPOUTHCS
110 JINHEHKE

Kpurtepun n MeToAMKHN OLCHNBAHMS BbINIOJTHEHHBIX OJTUMIINAIHBIX 32JAHU I
MYHHUIIUIIAJIBHOTO 3Tarna BCEPOCCUMCKON OJTMMITUA/IbI IIKOJIBHUKOB MO (PU3UKE B
Apxanrenbckoi oosnact B 2024/25 y4eOHOM roy IPUBOIATCSA B COOTBETCTBHH C
CUCTEMOM OLIEHUBAHUS PETMOHAIBHOTO ATalla U OCYIIECTBISIOTCS 110 KPUTEPHUSIM,
MIPEIOKEHHBIM LIEHTPAJIIBHOW MPEIMETHO-METOINUECKON KoMuccuer. 1lpu atom
MYHULHANAIBHBIM IPEAMETHO-METOANYECKAM KOMUCCHIM PEKOMEHIYETCSA
OLICHUBATH BBIIIOJIHEHUE 33/IaHUM COTJIACHO CTAaHIAPTHOM METOANKE OLICHUBAHUS
pPELIEHNI, €CII HET CIEUAIbHBIX YKA3aHHM.

Ka:xnoe 3anganue ouennBaercs B 10 6a;u1oB. Makcumasbublid 6ami — 50.
Kpurepuu oueHuBanus

10 6ammoB [TonHOE BepHOE pelieHne

7-9 6ammoB | BepHoe pemenue. MiMeroTcst HeOOIbITHE HETOYETHI, B IICJIOM HE
BIUSIONINE Ha penienue. JlomymeHsl apudMeTuuecKue OnmoKu, He
BIIUSIIONINE HA 3HAK OTBETA

5—7 6ayuioB | 3ajmava pernieHa Y4aCTUYHO, WM JIAHbI OTBETHI HE HA BCE BOMPOCHI

3-5 6amioB | Pemenue conep kUt npoOesbl B 000CHOBAHUSX, PUBEICHBI HE BCE
HEOOXOMMBIC JUISl PEIICHUS YPaBHCHUS

1-2 Gamna PaccMoTpeHb! OT/IeNbHBIE BaXXHBIE CITydan MIPU OTCYTCTBUU PEIICHUS
(vnu ipy OTMOOYHOM PEIIEHUN )

0 GamioB Pemenne HeBepHOE WM OTCYTCTBYET




2024-2025 yu. roa

Bceepoccuiickast 0 1MMIuaga MKOJLHUKOB 0 PU3HKeE
MyHUIMIAIBbHBINA 3TAN
11-i kaace
Bpema evinonnenus — 3 acmponomuueckux uaca 50 munym.

1. K ogHOMY KOHIy JIETKOW NPYXUHBI NPUKPEIUIEH <3
OpycOK, JeKaluil Ha HAaKJIOHHON IUIOCKOCTH C YI- 2,
oM Hakiona o =30°. Jlpyroii KOHEI NpPyKUHBI ~

3aKPEIJIEH HEMOABUKHO (CM. PUCYHOK).
[c

B HayasbHBIII MOMEHT OpYCOK yI€p>KUBAIOT B MOJOXKEHUH, TP KOTOPOM
npykuHa He AedpopmupoBaHa. Korna 6pycok oTmyckaroT 0€3 Ha4albHOW CKOPO-
CTH, OH JIBWKETCS] B OJJHOM HAIPaBIIEHUU U OCTaHaBiuBaercs. [Ipu kakom MUHU-
MaJbHOM 3Ha4eHUH Kod(uiinenTa TpeHust Hy,y MEXKIY TPY30M H ITIOCKOCTHIO
TaKo€ JIBUKEHHUE OpyCcKa BO3MOKHO?

Bo3moxkHoe pelrenune
3anuiieM yciaoBHE, PU BBIIIOJHEHUH KOTOPOro OPYCOK MOCJI€ MTHOBEHHOM

OCTAHOBKHM HE HAa4YHET JBUTAThCs 00pAaTHO (BBEPX MO HAKJIOHHOM IJIOCKOCTH). B
3TO YCJIOBHE BOUIET KOA(D(PUIIMEHT TPEHUSI.

3aMeHUM OpyCOK MaTepHaIbHOM TOUKOM 1 HampaBuM och OX BHHU3 BAOJb
HAKJIOHHOM miiockocTu. Hauano koopauHaT coBnajaeT ¢ NoJoKeHueM Opycka, Ko-
r7a npy>krHa He aeopMupoBaHa (CM. pUCYHOK).

B

Toraa corinacHo TeopemMe 00 U3MEHEHUH KUHETHYECKOW SHEPTUH KOOpAUHATA X
Opycka B MOMEHT, KOTla €r0 CKOPOCTh CTAaHET PaBHOW HYJIIO, YIOBJIETBOPSIET
YPaBHEHHUIO

—

N

=g

mgx sincx—%—umgx cosa=0. (U3 AE} = Amg + AFynp + AFTp) Q).

N3 ypaBHenus (1) nosyvaem:



= 2mg(sin olc(—MCOSa) (2)

YToOHsI OCIe MTHOBEHHON OCTAaHOBKHM OPYCOK HE Hadall ABUTATHCS 0OpaTHO,
66epx 1O HAKJIOHHOM IIJIOCKOCTH, JOJKHO BBIITOJHATHCS YCIOBUE

« < My(sin Otk+M005a) . (U3 F,,, = F,, + mgsina) (3).

DTO 03HAYAeT, YTO KOOPAMHATA X OpyCKa HE TOJDKHA OBITH CITUIIIKOM OOJIBIION
(mpy>X1Ha HE TOJKHA OBITh PACTAHYTOM CIMIIKOM CHJIBHO).

Ha pucyHke KpacHOi1 JIMHHEN YCIOBHO N300pakeHa 00J1acTh, B KOTOPOU J0JI-
YKEH 0Ka3aThCsl OPyCOK B MOMEHT OCTAaHOBKH, YTOOBI OH B 3TOM MOJIOKEHUH 0CMma-
Hosunca. llpu munumanvruo 6o3moorcHom ko3 puiueHTe TpeHust OpycoK 0CTaHo-

BUTCS B HUJICHEl moyKe YTON 00IacTH.
>
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[a
N3 cooTHomenuii (2) u (3) cnenyer: p = th“.

t
CnenoBarenbHoO, u,,, = %: 0,19.

2. Manenbkas maitba maccoit m = 30 r, umerornias 3apsij = 2 MK, cockanb3bi-
BaeT 0e3 TPEHHS ¢ HaKIIOHHOM IUIOCKOCTH BBICOTOM h = 50 cm. [{nrHa ocHOBaHUs
HakIOHHOM iockocTH | = 1,5 M. HauanbHas ckopocTs 11aiiobl paBHa HyJi0. Kakos
3HaK 3apsaa Q, KOTOPBIM HAI0 3aKPEMUTh Ha BEPIIMHE MPSIMOro yria, o00pa3oBaH-
HOT'O BBICOTOM HAKJIOHHOM TJIOCKOCTU U €€ OCHOBaHUEM, YTOOBI CKOPOCTH IIaHOBI
B KOHIIE CITyCKa ObL1a pa(}afnlla ‘Hymo? UemMy paBeH MOJyJIb 3TOTO 3apsaa?

*Q
!

Bosmoosicnoe pewenue
1. KakoB 3Hak 3apsina Q7 UtoObl OTBETUTH HA ATOT BOIIPOC, PACCMOTPUM, KaK
M3MEHUJIaCh MEXaHU4ecKas dHeprus maobl. E€ kuHeTndyeckas 3HEprusi ocTajiach
paBHOM HYJIIO (110 YCIOBHUIO CKOPOCTH I1ai0bI B HaUajie U B KOHIIE CITyCKa paBHa
HYJII0), a IOTCHIIUATBbHAS DHEPTHUS B TI0JIC TSHKECTH ymenbiuuiacy Ha mgh. Cremo-
BaTeIbHO, MEXaHUYECKAas SHEPTHs 1Maii0bl yMeHbInIack. [loaTomy cormacHo 3a-
KOHY COXPaHEHUS SHEPTUU IIPU 3TOM JIOJKHA Y8eauuumsbcsa NOTEHIHAIbHAs YHED-
rusi E, maii0sl B 3JIEKTPUYECKOM TT0JIe, Co37aBaeMoM 3apsioMm Q.

PaccMoTpum, Kak M3MEHUIACH 3Ta MOTEHLUHAIbHAS YHEPTUS B PE3YJIbTATE CIIyC-
Ka maiobl. HamoMHUM, 9TO TOTEHIMAIbHASI SHEPTUS B3aUMOICUCTBUS ABYX TO-
YEUHBIX 3apsaA0B ( U Q, HAXOAAIIMXCS Ha PACCTOSIHHUH I IPYT OT IPYyTa, BEIpAKACT-

cst popMyIoit E, = qu—Q (1).



B HayabHOM COCTOSIHUU E, :k% (2),

a B KOHEYHOM E, = qu_Q (3).

CJIGI[OB&TCJ'IBHO, HN3MCHCHHC HOTGHHH&HBHOﬁ OQHCPIUHU

AE, =E, -E, =kq|—Q—k$=kqQG—%j (4).

Mg yxe 3HaeM, 94TO MMOTEHITHATbHAS YHEPTHUS B3aUMOICUCTBUS 3apsI0B )6eu-
yunace, cneaoatenbHo AE, > 0. 3ameTuMm Tenepsb, UTO 3aKII0OUYEHHOE B CKOOKH
BeIpaXkeHHe B popmyie (4) ompuyamenvho, TOCKOIBKY COTJIacHO ycioBuio | > h,
CrnenoBatenbHO, pousBeacHUe (Q TODKHO OBITH ompuyamenvHbiM. A TOCKOIBKY
g > 0, 3axmogaem, yto Q < 0.

2. Yemy paBeH 3apsa Q? J{ns HaxoxaeHus 3HadeHus 3apsaga Q Bocmoib3yeMcs
3aKOHOM COXPaHCHHUS SHEPTHH.

B HauanbHOM COCTOSIHUY TIOJIHAS SHEPTHs MIali0bl E, =mgh + k% (5),

a B KOHCYHOM COCTOSTHUH E, = qu—Q (6).

HamomuuM, 4T0 CKOpOCTH 111ai10BI B HaUalle U KOHIIE CIIyCKa 0 YCJIOBUIO paBHA
Hyo. CorjacHo 3aKOHY cOXpaHeHus sHepruu E, = E;, mostomy

mgh +k%:k$ (7).

mgh?l

Orcrona nmonydaem: Q=———— (7).

kg(h-1)

3ameTnM, 4TO, Kak MbI 1 oxkuganu, Q < 0, mockoasky h < |.

[Toce mpoBepKH HAMMEHOBAHUS BEJIMUNHBI [TOJACTABUM YMCIIOBBIE 3HAUCHHUS U
TOJTYYHM:

2
0= _ 695.10° k) .
kqth-1)

OtBet: Q =-6,25 MxKa.

3. TeruIoM30IMPOBaHHEI cocy 00bEMoM V = 2 M° pasienéH MopHCTOi Iepero-
pPOJKOH Ha ABE paBHbIE YacTH (CM. puc). B HauanbHbBII MOMEHT B JIEBOU YaCcTH CO-
Cylla HAXOJUTCS V. = 2 MOJIS TeJUs, a B IPaBOM HaXOAUTCS V, = | MOJIb aproHa.
Temneparypa renus T, = 300 K, a remniepatypa aprona T, = 600 K. Atoms remus
CBOOOJIHO MPOXOJIAT CKBO3b MIEPETOPOJIKY, & ATOMBI aproHa He MpoxoasT. YUemy
OyJeT paBHO JIaBJICHHE P, ra3a B IPaBOM 4aCTH COCY/Ia MOCIe YCTaHOBJIECHUSI Tell-
JIOBOT'O PaBHOBECHS?
Bosmooicnoe pewenue:
1. KakoBa Oyner koHeuHasi Temneparypa ra3oB? KoHeunyto temmepatypy | ra-
30B MOKHO HATH, BOCIOJIb30BABIIKNCH 3aKOHOM COXpaHeHHusl 3Heprun. CoriacHo
ATOMY 3aKOHY CYMMapHasi BHYTPEHHSSI JHEPTHUs ra30B OCTAETCA HEM3MEHHOM, MO~
TOMY YTO COCY/I TeTJIOM30JIMPOBAH U PabOTy ra3bl HE COBEPIIAIOT.

O06a raza sSBISIOTCS OJJHOATOMHBIMU. BHYTpEHHSISI HEPTHUS 0JTHOATOMHOTO HJIE-

aIbHOTO Taza U = ngT (D).



B nauaneHOM cocTostHun U, = gvr RT, + g v,RT, (2).

B koHEYHOM COCTOSTHUM, KOT/1a HACTYIUT TEIUIOBOE paBHOBECHE, 00a ra3a Oy-

IyT UMETh OJMHAKOBYIO TEMIIEPATYPY, IO3TOMY JUIsl CYMMAapHOM 3HEPTUU B KO-
HEYHOM COCTOSIHUM MOXEM 3arucaTh U, = gvr RT + gVaRT = g RT (v, +v,) (3).

CornacHo 3akoHy coxpaHenus sHepruu U, = U,,. [IpupaBHuBas npaBbie 4acTu
BbIpakeHul (2, 3), HAXO0AUM BhIpAXKECHUE JJIsI KOHEYHOUN TeMIIepaTyphl:
T - v. T, +v,T, (4).

v, + v,

2. YeMy Oy/eT paBHO JaBJIeHHE KAXKI0I0 U3 ra30B B KOHEYHOM COCTOSIHUM?

[1o ycnoBuUIO aTOMBI TeHs «HE 3aMEYAI0T» MMOPUCTON MEPErOPOJIKH, CBOOOTHO
MPOXO0/Isl CKBO3b HEE, TOATOMY B KOHEYHOM COCTOSIHUM T'€JIMI PaBHOMEPHO 3aI10JI-
HUT 00€ YacCTH cOoCy[a, TO €CTh OyJIeT 3aHUMaTh 00beM V. ATOMBI K€ aproHa
OCTAIOTCS TOJIBKO B IIPABOM YaCTH COCYJ1a, IOTOMY YTO JJIS HUX MEPEropoaKa
HenpoHunaema. Cie0BaTelIbHO, apTOH KaK 3aHUMAJI, TaK U 3aHUMaeT 00béM V/2.
JlaBneHue p, ra3a B JIEBOM YaCTU COCYJla PABHO JABJICHUIO I'eIus Py, a JaBICHUE Py
rasa B IpaBOi 4acTH cocyJia — cyMMe (MaplUalbHbIX) 1aBJICHUH reust U aproHa:
Pu = Pr + Pa. ()

Hcnons3ysa ypaBHenne MenaeneeBa — Knaneipona st KaXa0ro U3 ra3oB B KO-
HeyHOM coctostHnu: pV = v, RT (6),
P. 5 = V.RT (7).

N3 dpopmynibl (6) HAXOAUM JABJICHUE TeUs B KOHEYHOM COCTOSTHUU

v.RT
= 8),
p. ==~ (8)
a u3 popmynsl (7) maBiaeHUE aproHa B KOHEYHOM COCTOSIHUU
2v_RT
=== (9).
p. = — — (9)

3. UeMy OyaeT paBHO JaBJIeHHE ra3a B PaBOil YaCTH COCY/1a B KOHEYHOM CO-
CTOSIHUM ?
Ucnonwiyst popmyisl (5, 8, 9), monyyaem:
v.RT 2v,RT _RT
p, = v + VIRV (v, +2v,) (10).
[ToacraBum B 3Ty popmyity BeipaxkeHue (4) 1uisi KOHEUHOM TeMneparypsl T U
R(v, T, +v,T,) v, +2v,
Vv v, +v,

MOJIYYUM: P, =

HO)ICTaBI/IM YU CJIOBBIC SBHAYCHUS U MTOJTYYHM:
_R(vT, +v,T,) v, +2v, 831-(2-300+1-600) 2+2

) = 6 650 (Ma).
Vv v, +Vv, 2 2+1
OtBerT: p, = 6,65 klla.
4. M3roToBiaeHHBIN W3 OAHOPOJHOW IPOBOJIOKH NPSIMOM YroJjl MOJABELICH 3a

CBOIO BEPIIMHY U MOXET CBOOOIHO MOBOpaYMBaThCS BOKpYT He€. Kakue yribr Oy-
IyT 00pa30BBIBATh €T0 CTOPOHBI C BEPTUKAJIBbIO B TMOJIOKEHUW PABHOBECHS, €CIIU
JUTUHBI €70 CTOPOH paBHBI @ U b?



90°

Bo3smosrcnoe pewsenue
YT0oOBI NPOBOJIOYHBIN TPEYTOJbHUK HAXOJUJICS B PABHOBECUH, €r0 LIEHTP Macc
(LEHTp TSHKECTH) JOJKEH HaXOUThCS C TOUKOW €ro mojBeca Ha OJHON BEPTUKAJIH.
LleHTpbI Macc CTOPOH MPOBOJIOYHOI'O PSIMOTO yria OyayT pacloyioKeHbl Ha UX
ceperHax, a caMd MacChl CTOPOH OyAyT MpPsIMO MPOMOPIMOHANIBHBI UX JIMHAM.
[ToaToMy LIEHTp Macc MPOBOJIOYHOTO MPSIMOTO yriia OyJeT jekaTh Ha OTpe3Ke, COo-
CAUHSAIONIEM CEPEIUHBI CTOPOH YyTJIa.

H?ﬂ Kl

5%6\

W

"4

’Lfl—h
Y
[IpaBHUI0 MOMEHTOB OTHOCHTEIBHO TOYKH MOJIBECa M1gX; = MygXy Te:
1) m; = r-au m, = v'b (zr — AMHEHHAs MIOTHOCTH MPOBOJIOKH),

. X P X
2) sing = o usinf = ;-
/2 /2
II 244 — h2cj
OJICTaBIIsIE MAacChl W IUICUn (X; U Xp), MOJIYyYUM a“sina = b“sinfS, a T. K.

7 . b? a?
a+pf = 2> To sina = cospf, Torna a@ = arctg prRl p = arctg pt

Bropoii BapuaHT pelieHus



O603HaYNM CepeIMHy CTOPOHBI a OYKBO#l A, IIeHTp Macc OTMeTUM OykBo# C.
Paccmotpum tpeyroneank OAC v HAMAEM JUTMHBI €70 CTOPOH:

a 1 b va* + b?
—_. —_ [ 2 2. I
OA—Z, AC—2 5 a? + b?; OC_Z(a b’

s onpenenenus £ OAC MOXHO BOCIIONIb30BaThCs, HAIPUMEDP, TEOPEMOU CUHY-

coB, coriacHo kotopoi AC sin £Z0OAC = OC sin £AOC.
b

Vaz+p2’

[Ipuanmas BO BHMMaHue, 4yto sin Z0AC =

. AC b b?
y4 = — =
HaxoouM Sin ZAOC eV - T
Takum 00pa3om, yroj, 0Opa3oBaHHbII CTOPOHOM 4 C BEPTUKAJIbIO
b2
2AOC = arcsin——; 0 <z2A40C <m/2.
va* + b*

YT0J] MeXIy CTOPOHOU b B BEpTHUKANIBIO, 0O4eBHIIHO, ZBOC = g — 2£AOC.

5. Jlana Tabnuiia 3aBUCMMOCTH HAIPSKEHUS OT CUJIBI TOKA ISl OTHOTO M TOTO JKE

ucroynuka. [lorpemnocTe namepenus Hanpskenus cocrtasiser 0,1 B, a cuiel To-
ka— 0,04 A.

UuB [200 [250 [213 |150 [1,00 |0,50

LA |00 |030 |050 ]080 |115 ]1,40

1) ITocTpouTs Harpy3ouHyto kpuByio (rpaduk 3aBucumoct U (1) ¢ yuérom mo-
IPENIHOCTHA U3MEPEHUU.

2) OnpenenuTe TOK KOPOTKOTO 3aMBIKAHUSL.

3) HaiimuTe BHyTpEHHEE CONPOTUBIICHUE.

4) Yemy pasno KIIJ] ucrounuka Toka npu Hanpspkenuu 1,75 B?
Oobopyoosanue: nicT MUJUTUMETPOBOM Oymaru opmara AS.

Ilpumeuanue: pemenrvie 6e3 rpapuka U (I) onenuBaercs B 0 0anios.
Bo3MmoxHOe pelieHue
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2) |, cootBeTcTBYET nAuanaszony [1,6;1,8] A (2 6aa).
3)r = Ii paBHo [1,6; 2,0] OM (2 Gaa).

4n = %HpI/IHI/IMaCT snauenus [53; 63] % (3 6ama).

Kpurepuu ouenku
Kpurepuu ouenku rpaguka
[lepeunciienHbIe HUKE KPUTEPUN KacaloTCs HE CyliecTBa rpaduka, a ero
odopmienus. [Ipu aTom ecnu rpaduk SBISIETCSI HEBEPHBIM IO CYIIECTBY, Tpadux
HE OLICHUBAETCSl.

bamnel | HazBanue xpurepus [TosicHenus
0,5 Pasmep rpaduka I'paduk nomxen 3anumars He MeHee 70—-80 % ot
npeasiokeHHoro  ¢opmara  MUJUIMMETPOBOM
Oymaru
0,5 Pacnomoxenue u | [Io ocu abOcrmcc OTKIaAbIBacTCs HE3aBUCHUMAas
OpUEHTalUs  OCeH | BeMU4YnHA, 10 OCH OPJAMHAT — 3aBUCUMAs
rpaduka
0,5 IToanuceiBanue Okono  oceil  OOMKHBI  OBITh  yKa3aHbI
oceit rpaduka OTKJIQ/IbIBAEMbIE  BEITUYUHBI, EJUHUIBI  HUX
VU3MEPEHUS 151 (mpu HEO0OXOAMMOCTH)
JECATUIHBIA MHOXKUTEIb
0,5 OuudpoBka  ocedt | lITpuxu Ha OCSX JOJKHBI HAHOCUTHCS Yepe3
rpaduka paBHbIE WMHTEpPBaJbl M NOMNAJaTh HAa OCHOBHbBIE




JIMHUA MUJUTUMETPOBOU Oymaru. [Tpu
OolM(pPOBKE IITPUXOB CIEAYET UCIOJIb30BATh
HaTypaJbHBIE YKCIIA W 4YHUCHa, KpaTHble 2, 5.
NuTepBan mexay unciamu 2—4 cMm

0,5

Touku rpaduka

JIOJKHBI COOTBETCTBOBATH Tabuue "
OCTaBaTbCsid BUAUMBIMU Ha ¢one nuHuH. [Ipu
HEO00XOIUMOCTH HaHOCATCS Cc y4ETOM
ITOIPEIIHOCTH U3MEPEHNUS

0,5

JIunus rpaduxa

[InaBHas xpuBas. Ha rpadukax MOMKHBI OBITH
IIPOBEJICHBl «YCPEIHAIOLIME» JHUHUU. BwmecTo
«YCPENHSAIOIMX» JUMHUW HE  JOMYCKaeTcs
IIPOBECHUE JIOMaHBbIX, IIOCJIEI0BATEIBHO
COCAUHAIONINX  JKCIEPUMEHTAIBHBIE  TOYKH.
JIuHelHbI yyacTok rpaduka JTOJKEH CTPOUTHCS
110 JIMHEWKE

Kpurtepuu u MeTOAUKM OlleHUBAHUSA BbINOJHEHHBIX OJIMMIIMATHBIX 321aHUI
MYHULIUIIATIHLHOTO ATana BCEPOCCUMCKON OJIMMIUAbI IIKOJIBHUKOB 1O (PU3UKE B
Apxanrenbckoit oonactu B 2024/25 yqeOHOM TOy IPUBOJISATCS B COOTBETCTBHH C
CHUCTEMOM OLICHUBAHUS PETHMOHAIBHOTO 3Tana U OCYIIECTBIISIETCS IO KPUTEPUSIM,
MPEIIOKEHHBIM EHTPAIBHON TPEAMETHO-METOANYECKON Komuccuen. [Ipu atom
MYHHUIUITATBHBIM MPEIMETHO-METOIMYECKHUM KOMUCCHUSIM PEKOMEHIYETCS
OLICHUBATH BBINIOJIHEHUE 33/IaHUI COTJIACHO CTaHJaPTHON METOAMKE OLICHUBAHUS
PELLIECHUH, €CIIA HET CIICLMAIbHBIX YKa3aHUM.

Ka:xnoe 3aganue onenuBaercsa B 10 6a110B.

MakcuMaabHbIN 02yt — 50.

Kpurepuu oueHuBanus

10 6amios ITonHOE BEpHOE penieHne

7-9 6amoB | Bepnoe pemenue. IMeroTcs HeOOIbIITNE HETOUYETHI, B IIEJIOM HE
BIMSIIONINE Ha pemieHue. [Jomymens! apudmMeTnyeckue ommoKm, He
BJIMSIIOIINE HA 3HAK OTBETA

5—7 6amnoB | 3ajgava penieHa 4YaCTUYHO, UJTU IAHBl OTBETHI HE HA BCE BOITPOCHI

3-5 6anmnoB | Pemenne conaepkut mpoOessl B 000CHOBAHUSIX, TPUBECHBI HE BCE
HEO0OXOMMBIC JUIsl pEIICHUST YPAaBHEHUS

1-2 Gamna PaccMoTpeHb! OT/IeNbHBIE BaXKHBIE CITydan MIPU OTCYTCTBUU PEIICHUS
(vnu ipy OMTMOOYHOM PEIIIEHUN )

0 GamoB Perenne HeBepHOE WIIM OTCYTCTBYET




