2022/23 yu. ron
Bceepoccuiickast 01MMIUaga MKOJLHUKOB 0 PU3HKeE
MyHUIMIAIBbHBIA 3TAN
9-i k1ace

3aoanue 1

B crakan ¢ BO#OW OMyCTWIM KUNSATWIBHUK. M3MepeHus mokas3anu, 4To BOJAA
Harpesaercst ot +55 °C mo +56 °C 3a 1 munyry. Eciu mpu temmeparype +56 °C
BBIJICPHYTh BHJIKY KHIITHIBHHKA M3 CETH, TeMrepaTypa mamaer go +55 °C 3a 3
munyTEL ITycTh mpu Temmeparype +55,5 °C MOLIHOCTh KHISTHIBHUKA CHU3HIACH
poBHO B 2 pa3a (HampuMmep, H3-3a [AJEHUA  HANPSDKEHUS  CETH).
3a kakoe BpeMms IOCJI€ AITOro TeMIlepaTypa BOJbl M3MEHHUTCS Ha Moarpagyca?
Harpeercs nim oxnagurcest mpu 3ToM Boaa? Temmnepartypa B komHarte +20 °C.

Pewenue

bynem cuuTarh, 4TO TEIUIOOTJaya B OKPYXKAIOUIYIO Cpeay IpU HU3MEHEHUU
TeMIIEpaTyphl B mpeaenaax oT +55 OC o +56 °C ocraéres Hem3MeHHOM, 1 0603HAUNM
MOIIIHOCTh TEIUIOBBIX MOTeph 4depe3 P. Torma w3 ycloBUs 3aJadd CIEAYEeT, 4TO
MOIITHOCTh KUIATHIBHUKA N 3a BBIUETOM MOITHOCTH TEIUIOBBIX IIOTEPh BTPOE
IPEBBIIAET MOIIHOCTh TEIUIOBBIX MOTEPh, TO ecThb N — P = 3P. Orcioga N = 4P. Tak
KaK MOJIOBUHA MOIIHOCTH KUISTUIBHUKA MPEBHIIIAET MOIIHOCTh TEIUIOBBIX MOTEPH,
TO TOCJE TaJeHUs] HaANpPsHKEHUS B CETH BoJla BCE paBHO Oyner HarpeBathbes. [lpu
yIHaBIIe MOIIHOCTH KHUIISITUIBHUKA BpeMsl HarpeBaHusi BOJAbl Ha 1 rpagyc JOJKHO
COCTaBUTh 3 MHUHYTHL, TO ecTb Ha 0,5 rpamyca Boma Harpeercs 3a 1,5 MHHYTEHIL
3amMeTuM, YTO 3HAYEHUE TEMIIEPATyphl B KOMHATE€ B OTBET HE BXOIUT, OHO HYXHO
TOJIBKO JIJIE TOTO, YTOOBI MOXHO OBLIO 0OOCHOBATh MOCTOSIHCTBO TEIJIOOTAAYU MPU
M3MEHEHHH TEMIIepaTyphI B peaenax ot +55 °C xo +56 °C.

3aoanue 2

Kaxnapiii pesucrop nenu wumeer comporusieHue 1 Owm. Yepes pesucrop,
pacoJIoKeHHBIN crpaBa, npoTekaeT Tok 1 A. KakoBo HampspkeHre Mexay TOYKaMU
A uB?
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Pewienue

O0603HaUUM PE3UCTOPHI, KaK IOKAa3aHO
Ha BepxHeM pucyHke. Uepes pesuctopsl R; u
Rg mpotekaer Tok cwioi 1 A, motomy 4To
PE3UCTOPHl  BKJIIOUEHBI  IOCJIEAOBATEILHO.
ComnpotuBnienne Rz = 2R = 2 OwMm, a
Hanpsokenne Uzg = 2 B. Cuna Toka uepes
pesuctop Rg Oyner paBHa lg= U7g/Rg=2 A.

Yepes pesuctop Rs cuma Toka Oymer
paBHa Is = lg + l;3 = 3 A, a HanpshDKeHue Ha
HEM 3 B.

Hanpspokenue Ha pesuctope R, Oyner
onpenenarecs Uy = Us + Ugzg = 5 B. Uepes
3TOT pe3ucTop OyIeT MpOTeKaTh TOK I, =5 A.

Yepes pesuctop Rz Oyaer mporekarhb
TOK |3, KOTOpPBII MOKHO OTIPEICIUTh KaK
Is= 14+ Is= 8 A. Hampsikenue Ha HEM Oyner
paBno U;=8 B.

Harnpsixenue Ha pesuctope R, Oyner

U2 = U3 + U4.

U,=13B.

Yepes pesuctop R, Oynet npotekatsh Tok |, = Uy/Ry, 1,=13 A.

Yepes pesuctop Ry Oyaer nporekath ToK ;= I, + Iz ;=13 A+8A=21A,a

HanpsbkeHue Ha HéEm Oyzaet pasao U; = 21 B.

Hanpsixenue mexay Toukamu A u B Oynet paBHo Upg= U;+ U, =21 B+ 13 B =34

B.
OtBet: Upg = 34 B.

3aoanue 3

OTBepcTHE B TOPU30HTAIBLHOM JHE COCYJa 3aKPBITO JIETKUM TOJTyCc(hepruaecKum
KoanaykoM paauycoM R. Cocyn HanmoJIHEH KUAKOCTBIO INIOTHOCTHIO p. J[HO cocyaa
HaxoauTCs Ha Tiyoumne H. Haiinute cuiay, ¢ KOTOpPOMl KOJIauyoK JaBUT Ha JHO
cocyna. YckopeHnue cBoOoHOTO TajeHus paBHo (. O0bEM 1mapa paauycoM R paBen

47R%/3.




Pewienue
Tak kak KOJIMa4voK JIETKAM M €ro Beca YUUTHIBATh HE HAJI0, TO JABJICHUE HA JHO
cocyza ONpeaSIUTCS BECOM KUIKOCTH HaJl KOJIMaykoM: F=mg .
Macca m onpeaenurcs o0béMoM V BOJBI HaJ KOJIMAYKOM, a 3TO Pa3HOCTh
00bEMOB IIUIIMHPA U MOJTyIIapa

V =7R?*H —%ﬁR3.

F=7pg RZ(H —%Rj.

3aoanue 4

['paduk 3aBUCUMOCTH CKOPOCTH Te€Ja OT BPEMEHHU UMEET BUJ MOIyOKPYKHOCTH
(cMm. pucyHOK). MakcuManbpHasi CKOPOCTb TeJla Vg, BpeMsl IBHKEHHS to. Onpenenursb
IIyTh, IPOUIECHHBIN TEJIOM.

Vv M/C

Wil — —
g 7 —i L
Pewenue
Hcnonb3yem TOT (hakT, 4TO IMYTh,
MPOWICHHBIN TEJIOM, BO3MOXXHO

OTpeAENUTh KaK IUIOMIAb (PUTyphl O
rpa¥KoM 3aBUCUMOCTH CKOPOCTH TeJa
OT BpPEMEHM (Ha PUCYHKE K PEIICHMIO
3aIITPUXOBAaHO). Tak Kak rpaduk uMeer
BHUJl TOJYOKPY>KHOCTH, TO U €ro
IJIOIIAh HAXOAMUTCS Kak IOJIOBUHA
MJIOIIAU KpyTa.

3anuiiem Gopmyily B BUJE S = %ﬂr r.

OT0 HEOoOXOOUMO M TOTO, YTOOBI YENOBEK, pPEIIAoNIMi 3Ty 3ajayy He
MOJICTABHJI BMECTO T JIMOO TOJIBKO Vg, JTUOO TOJBKO to/2, TOCKOJIBKY B TAKOM CIIydyac
OTBET HE OyJeT COOTBETCTBOBATH pa3MepHOCTH MyTH. [loaTomMy BMecTo mepBOro r
MOJICTAaBUM Vg, a BMecTo BTOporo — fp/2. Tojbko B 3TOM ciy4ae MbI CMOXEM
MOJIyYUTh BEPHBIN OTBET:

1 ¢
S = Eﬂ.’vo? == 0,257T170t0

3aoanue 5
be3 wucnonp3oBaHUS MOCTOPOHHUX U3MEPUTEIBHBIX MPUOOPOB (JIMHEEK,
TeTpajed B KJIETOUYKY W T. II.) OMNPEIENUTe JHUHEHHYIO IUJIOTHOCTh JIMHEUKHU.



[TogpoObHO omMImUTE METOMUKY HW3MEPEHHMA U TOCIEAOBATEILHOCTh JICHCTBHM.
[IpuBenute pacué€THbie GOPMYIIbI U pe3yIbTaThl U3MEPEHUH.

OO6opynoBanue: JUHENKa ¢ 3aKJI€eHHOM MIKaloi, JucT A4 ¢ MOBEPXHOCTHOM
IUIOTHOCTBIO 80 /M, WHCYJIMHOBBIN mmpuil 1 mi (BHyTpeHHUH auametp 4,7 MM).

HpuMeanue: HOBerHOCTHaSI IIJIOTHOCTh — OTHOIICHUC MACCHhI K IIJIOIaAn
m K2
g = 3’ [ ] = o
HOBerHOCTI/I M , JUHCHUHAA IJIOTHOCTh — OTHOIICHUE MACCHI TCJIa K €T0

JUTUHE A :Im’ [A]= E, 00BEM IHIIMHApPa HaxoauTcs 1o Gopmyse V = Sh, rae h — ero
M

BBICOTa, S — TUIOIIAaAb OCHOBaHU. [liTommanp kpyra HaxoauTcs 1mo ¢opmyne S =7zR’.
Ctporo 3anpenieHo NPUMEHSITh CBOH H3MepPUTeIbHbIE TPHUOOPHI.

Pewenue:
1. byaem wucrons30BaTh INIPHIL KaK HM3MEPUTENb JIJIMHBL JJIMHA ILIIPHULA
3
V. 1C—M2 =5,8cm, PACCTOSIHUC MEXKAY JICTICHUSIMU H |, = S 1,16 mm
S 0,785D 50 nenenuit
(2 6ama).

2. Haxomum pasmepsl ucta A4 u ero miomaas S = ab. 3Has MoOBEpXHOCTHYIO
IJIOTHOCTH JIUCTa HAXOJIUM €ro Maccy m=oS (2 6amia).

3. U3mepsiem nnuny nuHerku L (1 6amn).

4. Jlns HaxokaeHWs 1Uieda | Hy)KHO HAWTH UEHTP TKECTH JIMHEWUKH,
ypaBHOBeIIMBas €€ Ha Kakon-110o0 onope. Tak Kak IEHTpP TSHKECTH HAXOAUTCS TOYHO
He Ha cepeauHe e€ IIuHbI (JIMHeiKka HeoaHopoaHas) (1 6amr).

5. Ilpumensiem mnpaBwio pblyara. Jlucr Oymaru (ero MOXKHO CIOXKHUTH B
HECKOJIbKO pa3) WrpaeT pojib rpy3a. YpaBHOBENIMBaeM Oymary Ha JuHeiike. B
KayeCcTBE ONOPBI MOKHO MCIOJb30BaTh KPail CTONA WU PYUKY.

M, it gll = mﬁymamg|2

ALl =mg, .1 (4 6anna)
ﬂ, — mGyMarHIZ
LI,

Kputepun uW MeTOAMKHM OUEHHBAHHUS BbINMOJHEHHBIX OJUMIIMATHBIX
3aJlaHMil MYHUIHUINAIBHOIO 3Tana BCEPOCCHUMCKOM OJMMIMAbl IIKOJIBHUKOB I10
¢busuke B ApxaHrenbCkoit obOmactu B 2022/23 y4yeOHOM IOy NPUBOASTCS B
COOTBETCTBHM C CUCTEMOW OLEHUBAHMS PETHOHAIBHOIO 3TAIA U OCYLIECTBIISIFOTCS 110
KPUTEPHUAM, NPEIIOKECHHBIM L[[eHTpaibHOM NPEAMETHO-METOANYECKOM KOMUCCHEM.
[Ipu 3TOM MyHULIMNATBHBIM OPEAMETHO-METOANYECKUM KOMHUCCHUSAM PEKOMEHIYETCS
OILICHMBATh BBIMOJHEHUE 33JaHUIl COTJIACHO CTaHAAPTHOW METOJIMKE OILCHUBAHUS
PEILIEHNH, €CIIM HET CIICLUAIIbHBIX YKA3aHUM.

Ka:xnoe 3aganune onenuBaercsa B 10 0aJ10B.

MakcuMajabHbIH 021 — 50.

banbl IIpaBUIBLHOCTH (OIIMOOYHOCTH) pelIeHHsI
10 ITonHOE BEpHOE penieHue




Bepnoe pemenue. Mmerorcss HeOosbliue HENOYETHI, B IIEJIOM HE
BIIMSAIONTME Ha penieHue. JlonyieHsl apudMeTHIecKre OmuOKu

57 3aaya pelieHa YaCTUYHO, WJIM JJAaHBI OTBETHI HE HA BCE BOMPOCHI
3-5 Pemenue comepkut mpoOensl B 00pa30BaHUM, MPHUBEJCHBI HE BCE
HE0OXOIUMBIE JJIs PEIICHUS] YpaBHEHUSI.
1-2 PaccMoTpensb! oTAenbHbIe BaXKHBIE CITyYau MPH OTCYTCTBUH PEIICHUS
(M ipy OMIMOOYHOM PEIICHUN )
0 Pemenrie HeBepHOE MIIM OTCYTCTBYET




2022/23 yu. ron
Bceepoccuiickast 01MMIUaga MKOJLHUKOB 0 PU3HKeE
MyHUIMIAIBbHBIA 3TAN
10-# kaace

3aoanue 1
B uwmnmmHgpuueckuid cocyn HaivTa Boaa A0 YypoBHs [f. Ha BeicoTe
h, =1/3 H ot aHa B cTEHKE MPOJIeIaHO MalleHbKoe oTBepcTre. Ha Kakoit BeICOTE OT
JTHA HAJ0 TIPOJIeTaTh €€ OJJHO OTBEPCTHE, YTOOBI 00€ CTPYH MaJalH B OJHY TOUKY?

CKOpOCTh BBITEKaHHWsI CTPYH M3 OTBEPCTUS paBHa UL =./2gh, rme h — BeIcOoTa
YPOBHS BOJIbI HaJl OTBEPCTHEM.

Pewenue
IIpu mageHuu ¢ BHICOTHI Ny HanbHOCTH MojeTa S | BeicoTa h; CBA3aHEI
t2 mv?
COOTHOWIEHUAMU S =vit;, hy= g2—1 , 21 =mg (H— h,).
t3 mv?
IMpu magenuu ¢ BeICOTHI hy: S=vot,, h, = % , 22 =mg (H— h,).
hy t? vZ _ H-hy

U3 ytux popmyn —= == ==
(bopmy. hy t2 v? H-hy

hl (H—hl):hg (H—hz), hgz—Hh2+h1H—h12:O,
hy — hi =H(hy - hy), (hp+ hy) = H,
hy=H — h1=H-§H= gH.

Otset: h, = EH

3aoanue 2

B Benotpenaxépax miis peryqupoBKUA (PU3MUECKONW HATPY3KH TPEHUPYIOITUXCS
Ha  HUX CIHOPTCMEHOB B  HACTOSIIEE  BpEeMs  4YacTO  HCIHOJIb3YIOTCS
AJIEKTPOJAMHAMUYECKUE  TOPMO3SIIIME  yYCTPOMCTBA,  MO3BOJSIIOIIME  IUIABHO
PEryJIMpOBaTh YCHJIMS, HEOOXOMWMBIE /i BpalleHus TNefaieid ¢ OompeneracHHOM
CKOpOCThIO. Bpaiienue ot nepaneil nepenaéTcs Ha MACCHUBHBIA TOKOIPOBOASIIHNN
JUCK, HaxXOMSIIUICA MEXAYy JABYMS CHIbHBIMU HEMNOJBW)XHBIMU MAarHUTaMH,
paccTosiHUE OT KOTOPBIX OO0 JAUCKAa MOXHO peryjJupoBaTh. BzauMmogeinicTBue
BO3HUKAIOUIUX B JIUCKE WMHIYKIMOHHBIX TOKOB C MarHUTaMyd TOPMO3UT BpAIlCHUE
JIMCKa, a CJIEJ0OBATEIIBHO W MEAAJICH, 3aCTaBIISIsl IPUKIIABIBATh K HUM PETYIUPYEMbIC
10 BeIMYMHE CUJIbL. [lyCTh CIOPTCMEH KPYTUT MENAIH, HAXOAAIINUECS HA PACCTOIHUN
R =20 cM OT ux ocu BpalieHus, ¢ 4acToToi v =15 000pOTOB B MUHYTY, IPHUKJIAIbIBAS
K KaXJO0W W3 Nejajieid B HampaBlICHUW €€ JBUKEHUS MOCTOSHHYIO II0 MOJIYJIIO



Bpaujatouryro cuiny F =50 H. Ha ckonbko rpaaycoB Harpeercs aJllOMUHUEBBINA JUCK
mMaccoit m= 5 kr 3a Bpemst t =30 MuHyT paboThl B TakoM pexkume? Cuutaiite, 4To BCs
paboTa CropTCMEHA PacXoIyeTcsl TOJBKO HA PABHOMEPHBIN Pa3orpeB JUCKA.

Pewenue:

1. Haitném BHawane MomHOCTH P, pa3BUBaeMyr0 CHOPTCMEHOM BO BpeMs
TpeHUPOBKU Ha BejoTrpeHaxeépe. Ilockonmbky cuna F  npukiaabiBaeTcs B
HaIpaBJICHUU JIBUKEHUS KaXJIOW U3 JBYX MeEAalied MO OKPYXKHOCTU paanycoM R ¢
JIMHEMHOW CKOpPOCTBIO v =R, TAE YIJOBas CKOPOCTh CBA3aHAa C YacCTOTOM V
BpAIllCHUA NENAJIEH COOTHOLEHUEM w=2xv,TO0 P=2Fv=2FwR=47vFR.

2. Pabota, coBepiéHHasi CHOPTCMEHOM 3a Bpemsi t, paBHa A=Pt=47zvFRt.

3.IlockonpKy MO YCIOBHIO BCSI 3Ta paboTa MpeBpamiacTcss B KOJUYECTBO
TerioTel Q, Mayliee Ha HarpeBaHWE ATIOMHHHEBOTO JHUCKAa MAcCOW M C yIeIbHOM
TEIUIOEMKOCTBIO C Ha AT rpaaycoB, TO A=Q=cmAT =4zvFRt .
4rvFRt

cm
5.1lepeBoast uyucCieHHBbIE NOaHHbIE U3 ycloBus B cucremy CU, ucnons3ys
Ta0JIUYHBIC JJAHHBIC U MOJICTABIISS UX BCE B MOJIYYEHHOE BBIPAKECHHE, MOJTydaeM AT

=12,56 °C.

4. TakuMm 00pa3om, U3 MOCICAHETO YPAaBHCHHS TTOJTydaeM: AT =

3aoanue 3

Kaxnei pesucrop nenu umeer compotuBieHue 1 Om. Yepes pesucrop,
pPacmoJIOKEHHBIN cripaBa, npotekaeT Tok 1 A. KakoBo HampspkeHHe MEXAy TOUYKaMU
A uB?

A— 1 1 1

| I




Pewenue
O0603HaYMM PE3UCTOPHI, KaK MOKa3aHO R, R R R,
Ae—] J { } { J {

Ha BepxHeM pucyHke. Uepes pesuctopsl R; u ﬁ ﬁ ﬁ}

Rg mpotekaer Tok cwioi 1 A, motomy 4To e
PE3UCTOPHl  BKJIIOYEHBI  IOCJIEI0BATEIBHO.
ComnpotuBnienne Rz = 2R = 2 OwMm, a s
Hanpspkenne Uz = 2 B. Cuita Toka gepes N . .l
pesuctop Rg Oyner paBHa lg= U7g/Rg=2 A.

Uepes pesuctop Rs cunma Toka Oyaet ;

paBHa Is = lg + l;3 = 3 A, a HanpshDKeHue Ha Ae— |
HEM 3 B. R, R, Rera
Hanpspokenue Ha pesuctope R, Oyner
B

onpezenatbest Uy = Us + Ugrg = 5 B. Uepes ho
3TOT pe3ucTOp OyIET MPOTEKATh TOK I3= 5 A. ﬁ} S H ﬁ
R-|

Uepes pesuctop Rs Oyaer mpoTekarth o
TOK |3, KOTOPBIH MOXKHO ONPEEHUTh Kak |3 = 6
I, + 1= 8 A. Hampsixkenue Ha HEM paBHO
U3 =8 B.
Harnpsixenue Ha pesuctope R, Oyner
U2 = U3 + U4.
U,=13 B.

Yepes pesuctop R, Oyner npotekath Tok |, = Uy/Ry, 1,=13 A.
Uepes pesuctop Ry — ok 11 = I, + |3 unm

,=13 A+8 A =21 A, a nanipsixenue Ha HEM — U; = 21 B.
Hanpsixenue mexay Toukamu A u B Oynet paBHO
Uas=U;+U,=21B+13 B =34 B.

OtBet: Upg = 34 B.

3aoanue 4

Ha mnocnennem aBtocamone B [erpoiite dupma «Mepcenec» mnpeacTaBuia
HOBBIH poJIcTep ¢ ABHUTareaeM oobéMoMm 4,7 muTpa, CIOCOOHBIN pa3roHiaThes oT 0 10
100 km/u 3a 4,8 cekyHnpl. Cuurasg, UYTO TMpoOIECC pa3roHa MPOUCXOJUT TO
TOPU30HTAIN W SIBJISETCS PABHOYCKOPEHHBIM, ONPEAENHUTE, MOJ KAKAM YIJIOM K
TOPU30HTY HaIpaBJIeHa CHJIA, ACHCTBYIOIIAS HA BOJUTEINS CO CTOPOHBI CHUAEHBS BO
BpPEMsI TAKOT'O Pa3roHa.

Pewenue
IIpu pa3rone ¢ MOCTOSTHHBIM YCKOPEHUEM a OT HYJIEBOM HAYAJIbHOM CKOPOCTH

710 KOHEYHOI CKOPOCTH ¥ B TeYEHHE BpeMeHH t IMeeM, COTIaCHO KMHEMATHUECKUM
v
COOTHOIIEHMAM, V = at, OTKyJa a = - = 5,79 m/c?.
Cuna, IeficTBYIOIAs HA BOAUTENS CO CTOPOHBI CUJIEHbs ITPH TAKOM Pa3roOHE,
CKJIa/IIBAETCA 110 TIPABUITY NApajyiesorpaMMa U3 JBYX B3aUMHO MePIEeH IUKYIIpHbIX



octapstronux. [1o BepTuKamm BOAUTENs HE ABUKETCS, 1 HA OCHOBAaHUU BTOPOTO
3akoHa Hpl0TOHA BepTUKaIbHAS MPOCKIUS NICKOMOW CHIIBI paBHA CHIIC TSIKECTH:

E, = mg, rne m — macca BoauTens. [ opu30oHTaNbHAS MTPOSKIIUS NCKOMOU CHJIBI
o0ecrnevnBaeT, COTIaCHO BTOPOMY 3akoHY HbI0TOHA, paBHOYCKOPEHHOE JIBH)KEHUE
BOJIUTENSA BMECTE ¢ aBToMoOuneM: F, = ma.

S
Takum 006pa3om, TaHT€HC YIJia HAKJIOHA 0 BeKTOpa F K rOpU30HTY paBeH

wa=r=9-10 173
= E T a 579

a cam yron a = arctg 1,73 = 60°.

3aoanue 5

Onpenenure BHYTPEHHUN NUAMETP UIJIbI IINpHUIA. B X0lle M3MEpEeHUi LIpHUIL
pacnojaraTe CTpPOro BepTHKaibHO. [logpoOHO omumInMTe METOOUKY H3MEpPEHUH U
nocienoBaTenbHOCTh AeiicTBuil. IlpuBenuTe pacuéTHble QOpMyJbl U pe3yJIbTaTbhl
U3MEPEHNN.

llpumeuanue: pogyMaiTe HKCIEPUMEHT TaKUM 00pa3oM, 4TOOBI BOJIa
BBUIMBAJACh CTPOTO Ha MOJJIOH, aKKypPaTHO 00paliaiTech ¢ UIJI0M MIPpHULA.

O6opynoBanue: tuHeiika (50 cm), mnpuil ¢ uriaoi 20 M, TOAI0H I cOopa
BOJIbI, CEKYHIOMED, cTakaH ¢ Bojou (100 mu), candeTku 11 NoAepKaHUs YACTOTHI.

Pewenue:

2
1. O0BEM BbITEKLIEH U3 MINPUIIA BOJIBI 32 Bpems t: V =wt 7d

, t—Bpems

BBITEKAHUS CTPYH , V — CKOPOCTH BBITEKaHUS BOJIbI, d — TUaMETp WTIIbI IITPHUIIA.
OTtcrona MOKHO BBIPAa3UTh JUAMETP WIJIbI IIITPULIA

d =2 (3 Ganna).
vt

2. Onpenennm CKOPOCTh BBITEKAHUS BOJIBIL. J[J1s1 3TOT0 pacmoiOKUM HITTPHIL C
WTJI0OM BEPTUKAIBHO U U3MEPUM BBICOTY OABEMA CTPYH BOABI IPU €€ PABHOMEPHOM
BbIJIABJIMBAHUMU.

2

h:;/_g = v=42gh (2 Gamia).

3. 3mepuM BBICOTY MOABEMA CTPYH BOJBI IPH €€ BBITABIUBAHUH U BPEMsI
BBIJIaBJIMBaHUs BOJIbI (3 Oasa).

4. Paccuntaem nuameTp UTJIbI

d:J¢“:2J V__ (1 6am),
vtz tz\/2gh

5. Ecnu mpoBenieHa cepus uaMepeHuid, To qodasisiercs 1 6a.




Kputepun u MeTOAMKM OIEHMBAHUS BBINMOJHEHHBIX OJMMIIHATHBIX
3aJaHUil MYHMIIUTIIAJIBLHOTO 3Tala BCEPOCCHUHUCKOM OJMMITMAbLI IKOJbHUKOB II0
¢usnke B ApxaHreiabckoit obOmactu B 2022/23 y4eOHOM Troay IPHBOIATCS B
COOTBETCTBHH C CUCTEMOM OIICHUBAHMS PETHOHAIBLHOTO 3Tala U OCYIIECTBIISIOTCS 10
KpUTEPUSIM, TIPeIOKeHHBIM LIeHTpanbHOM IpeaMETHO-METOANYECKON KOMHUCCHEH.
[Ipy »TOM MYHUIIUITAIBHBIM MPEIMETHO-METOIUUYECKUM KOMHUCCHUSAM PEKOMEHIYETCS
OIICHUBATh BBIMOJHECHUE 3aJaHUN COTJIACHO CTaHAAPTHOM METOJMKE OILICHHUBAHUS
PEIICHUH, €CIIA HET CIIEIIUAJIbHBIX YKA3aHUMU.

Kazxknoe 3aganne onenuBaercsa B 10 0asioB.

MaxkcumaabHbIH 02711 — 50.

banbl IIpaBHJIBHOCTD (OIUIMO0YHOCTH) pellICHUsA
10 ITonHOE BEepHOE penieHne
7-9 Bepnoe pemenue. Mmerorcs HeOonbline HETOYETHI, B IIEJIOM HE

BIMsIIONIME Ha pemieHue. [lonymiensl apudmMerndeckue ommoOKu
3ajiaya peneHa YaCTU4YHO, WK JaHbl OTBETHI HE HA BCE BONPOCHI
Pemenne comepxuT mpodOenbl B 00Opa3oBaHWU, MPHUBEACHBI HE BCE
HEO0OXOAMMBIE JUIsl pEICHUS] YPABHEHUS

1-2 PaccMoTpeHsbl OTIIebHBIE BayKHBIE CIy4au MPU OTCYTCTBUU PELIEHUS
(vM pu OIIMOOYHOM PEIIEHUN)

0 PemeHne HeBEpHOE WM OTCYTCTBYET

(lJOU'I
o1




2022/23 yu. ron
Bceepoccuiickast 01MMIUaga MKOJLHUKOB 0 PU3HKeE
MyHUIMIAIBbHBIA 3TAN
11-# knacc

3aoanue 1

[To pembcam KaTUTCS C TIOCTOSTHHOM CKOPOCTBIO BaroHeTka. Pagmyc e€ komeca
paBeH r, a pamauyc pebopapl (OOpPTHKA, BBICTYMAIOMIETO 3a 0004 KoJieca W
MPEIOXPaHSIONIETO KOJIECO OT CXO0/a C Peibca) CYIIECTBEHHO OombIie. B HekoTOpHhIi
MOMEHT BPEMEHH CKOPOCTH JBYX TUAMETPAIbHO MPOTHUBOIOJOKHBIX TOUYCK A W B
000/1a paBHBI IO MOJYJIIO V, U V; COOTBETCTBEHHO (CM. pHC.).

.I | ?) .-l "l
X/

C Kako# CKOPOCTBIO V, KATUTCS KOJIECO?

Pewenue

CkopocTu TOYeK A W B MOYKHO BBIPa3uTh Y€pe3 CKOPOCTh MOCTYHATEIBHOIO
JIBWKEHHUS KOJIECa KaK LEJOr0 M CKOPOCTh BpAIaTENbHOTO ABWKEHHMA. Ho mpore
BOCITOJI30BaThCSA HJ€E O MTHOBEHHOW OCHM BpallleHMs AJis Tena, KaTsauierocs 0e3
npockanb3biBaHua. OO003HaUMM TOYKY KacaHHUsl Kojeca € pelabcoM OYKBOiMl D.
CxopocThb 3TOM TOYKH paBHA HyJI0. OCh, IpOXoAsAIIas Yepe3 TOUKy D, — MTHOBEHHAs
OCh BpallleHUs BceX ToUeK Kkoteca. [IycTs pacctositnue AD =L, a pacctossHue BD =1.

[Ipenmonoxxum, 4TO yIJioBasi CKOPOCTh BpallleHUs Kojeca paBHA . Toraa
CKOpOCTh V, =wl, CKOpOCTb V; =wl, a CKOpocTh Koneca V,=wr. [lo ycnoBuro

AB =2r. Yron ABD mpsiMOW, TaK KaK OIUPAETCs HA JUAMETP OKPYKHOCTH. Toraa mno
teopeme Iludaropa L*+1>=(2r)°. YMHOXKHM 3TO PaBEHCTBO Ha KBajapaT YIJIOBOH
ckopoctu: L’ +1°0’ =(2r)’w’. BuauM, 4YTO  TOJyYMBIICECS  BBIPAKCHHE
HKBHUBAJIEHTHO PaBEHCTBY V; +V; = (2v,)? . CiegoBaTeabHO, HICKOMasi CKOPOCTh

2 2
JV2 +V2
Vp=+——>.

2



3aoanue 2

C KakuM MO MOJYII0 U B KaKyro
CTOPOHY HAMPaBJICHHBIM YCKOPEHHEM
HY>KHO JIBUTATh BJIOJIb BEPTHUKAIU KOHEI]
HUTH, YTOOBI I'PY3, UMEIOIIHNI Maccy
m = 1 Kr, ocTtaBaJICd HEIOJBHKHBIM?
Maccoii HUTEllT H OJOKOB MOXKHO
npeHeOpeyb. HuTH  HepacTsHKUMBI,

TPEHHE  OTCYTCTBYET. Yckopenue
CBOOOHOTO MaJieHUsl MPUHATH PAaBHBIM 1kr
2
g =10 m/c". 3KT
Pewenue

W3 ycnoBus paBHOBecusl Ipy3a, UMEIOLIEr0 Maccy M, cieayer, 4ro | = mg.
Torma ypaBHeHue BTOporo 3akoHa HbprOTOHa, 3anuMcaHHOEe B NIPOCKLUHMHM Ha
BEPTHUKAJIBHYIO 0Ch OY, HalpaBIEHHYIO BBEPX, U1l BTOPOTO TENA, UMEIOLIETO MacCy

2T 1
3m, umeet BHA: oy: 2T —3mg =3may , OTKyZa a, :3—m— g= —5 g.
3HaK MUHYC O3HA4aeT, YyTo rpy3 3M OyAeT UMETh YCKOPEHHE, HaIlpPaBIECHHOE

BHM3. U3 YCIIOBUA HCPACTSZKUMOCTH HUTHU CICAYCT, YTO KOHCI HUTH HGO6XOI[I/IMO

OMYyCKaTh C YCKOPEHHEM, B JiBa pa3a OOJBIIUM [0 MOAYJO, T. €. & :ég =6,7m/c*,

HaIIPpaBJICHHBIM BHU3.

3aoanue 3

ITocepenune 3akpbITOl ¢ TOPHOB TPyOB! aimuHOM 2L M cedeHueM S HaxoauTCs
nopiieHb (cM. puc.). CineBa W copaBa OT MOPIIHS HAaXOASTCA pas3HbIE Ta3bl MpU
OJIMHAKOBOM JaBJeHUMU p. Ha kakoe paccTOsHHE CMECTUTCS MOPUIEHb, €CIIA OH
CTAaHOBUTCSl MPOHUIIAEMBIM JJIs1 OJTHOTO W3 ra3oB? Cuia TpeHHs] MOPIIHS O TpyOy
paBHa F. Temneparypy raza cuuTaTh NOCTOSTHHOIA.

SN

Pewenue
l'a3 mpocaunBaeTcs CKBO3b IMOPIIEHb, MOKAa €ro JAaBjieHUE (KOHIEHTpalus
MOJIEKYJT) IO 00€ CTOPOHBI TIOPIITHS HE CTAHET OJJMHAKOBBIM.
p, =nkT
Torma cymmapHasi cuiia JaBJICHUS HA MOPIIEHb 3TOr0 ra3a paBHA HYJIIO U €€
MOKHO HE YYHUTBIBATH IPU CPABHEHUU CWJI, JCUCTBYIOIIMX HA MOPIICHb. TeM caMbIM



3a/1a4a CBEJIACh K COBCEM IPOCTOM: C OJHOM CTOPOHBI HA MOPLIEHb JEUCTBYET CUJA
TpeHuss F, C Jpyrou — cCuja JAaBJIEHUS BTOPOrO ras3a, KOTOPbIM HE MOXKET
IIPOCAaYMBATHCS CKBO3b IIOPIIEHbD.

B 3agaue 3 ciyyas:

1) eciu pS < F, TO MOPIICHD HE CIBUHETCA U X =0

2) TMyCTh TOPIIECHh CMECTHIICS Ha X, TOT/Ia BTOPOW ra3 OyAeT HaXOJWUTHCS B
oTpe3ke TpyOs! 1muHOM L+ x . Tak kak npouecc u30TePMUIECKU, TO

pL = p,(L+Xx),

IZ€ p-—HUCXOJHOE JAaBJICHUE ra3a, a p,— YCTAaHOBMBILIEECS IABJIECHUE BTOPOrO
rasa.

YcnoBue paBHOBeCHs TOpIIHS Jaét F — p,S =0, oTCroaa

(%)

N3 dopmyssl BUAHO, YTO MpU pS =2F BbIpakeHUE B CKOOKe paBHO 1 U x=L,
T. €. OHO clpaBeIuBO pu F<PS<2F;

3) TakuM 00pa3oMm, IpH OOJIBIIOM HCXOTHOM JIABJICHHUH, €CITH pS > 2F , MOJTYIHM
x=L, TO ecThb MopiieHb OyAeT MNpWwkKaT K CTEHKEe cocyda, a oba raza OyayT
HaXOQUTHCS MO APYT'YIO CTOPOHY ITOPIIIHS.

3aoanue 4

Konnencaropbl, €MKOCTH KOTOpPHIX paBHbl C, U PE3UCTOPHI, HMEIOLINE
conpoTtuBieHuss R n 2R BKiIIOUEHBI B 1IeMb, KaK TTOKa3aHO Ha pucyHke. Hailtu 3apsin
Ha 3a3eMJIEHHOU oOKJ1aike KoHeHcatopa. Hanpspkenne Uy n3BecTHO.

L

—

—

U 2R R
o——r | }—
M N KT
Pewenue
C,=C,=C,=C.

Yepes KOHIEHCATOPBI MOCTOSHHBIN TOK HE UAET. [IoTeHIIHabl B TOUKAX CXEMBI
M, N u K onpenensitcs majieHUeM HaNpsDKEHUS Ha CONPOTHUBJICHUSX U OynyT

PaBHBI:
U
oy = Ugpy = ?0

IIycts @) > @y, TOTHA 0051 TPEX BHYTPEHHUX IUIACTUH  KOHJEHCATOPOB,
COEIMHEHHBIX C TOYKOU L MMeeM:

—q; + q;+q3 = 0.
Monynb 3apsifia Ha KaKJI0M KOHJIEHCATOpe:

@g = 0, a ns Touku L — @ .



q1 = (Up — ¢.)C,
qz = QDL%
q3 = (¢y, _?O)C-

Torma —(Uy—@)C+ @, C+ ((pL - %) C = 0. OTkyna mojgay4aem, uTo
4
PL =7 Uyp.
DTO0 HE MPOTUBOPEUUT HAIIEMY MPEAOIOKESHHIO, 9TO ¢; > @y (m. K. SUO >
U 4
?O)' Tax kax A2 = Q2 eymp = —Q23a3emnr MO Q2 30300 = _(pLC = _;UOC'
3aoanue 5

Onpenenure BHYTPEHHHUM TUaMeTp UTbl mmpuia. [logpoOHo onummre
METOJIMKY U3MEPEHUI U MOCIeA0BATEILHOCTD AeiicTBUM. [IpuBeauTe pacuéTHbie
(dbopMyIIbl U PE3yNIbTAThHl U3MEPEHUM.

llpumeuanue: B X0Jie U3MEPEHUN 3aNPEIIACTCs pacroiaratTh MIMpPHUIL
BEPTUKAJIBHO, JINTh BOJY HA MapTy. AKKypaTHO oOpaniaiiTech ¢ UIaou MIpHUIa.

OO6opynoBaHue: U3MEpUTENbHAS JeHTA, IIpUI] 20 MJI, UTJIa IS TIITPUIIA,
CeKyHJIoMep, cTakaH ¢ Bojoit (100 mut), moaaoH st cOopa Bobl, candeTKu s
MOICPKaHUS YACTOTHI.

Pewenue

d?

1. O6bém mmpuma V =1S = vt , e | — nvHa BBUTHBIIIEHCS CTPYH BOJIBI, t —

BpPEMsI BBITEKAHHS CTPYH , V — CKOPOCTh BBITEKAHHUs BOJBI, 0 — TUAMETp UTJIbI
N
mnpuna. OTcroaa MOKHO BBIPA3UTh AUAMETP UIJIbI Impuia d = o (3 6amna).
T
2. Onpenenum CKOPOCTh BBITEKaHUsI BOJBI. J{JIs1 3TOr0 pacroioKuM IINpPHIL C

WTJI0W TOPU30HTAJIBHO HA KPAKO NAPTHI.
o

l

2h 19
l=vt= /— == (36 .
v : =V on (3 6anna)

3. U3mepum BBICOTY MapThl, TaTbHOCTH MOJETA M BPEMSI BBIIaBJIMBAHUS BOJBI (2
Oaina).
4. PaccuntaeMm TuaMeTp HTJIbI:

_[av /vﬂ
d—\/;_z |th§ (1 6amn).

5. Ecniu mpoBezieHa cepust usMepeHui, To gobasisiercs 1 6am.




Kputepun u MeTOAMKM OIEHMBAHUS BBINMOJHEHHBIX OJMMIIHATHBIX
3aJaHUil MYHMIIUTIIAJIBLHOTO 3Tala BCEPOCCHUHUCKOM OJMMITMAbLI IKOJbHUKOB II0
¢usnke B ApxaHreiabckoit obOmactu B 2022/23 y4eOHOM Troay NIPHBOIATCS B
COOTBETCTBHH C CUCTEMOM OIICHUBAHMS PErMOHAIBHOTO ATalla U OCYIIECTBIISIIOTCS 10
KpUTEPUSIM, TIPeJIOKeHHBIM LIeHTpalbHOM IpeaMETHO-METOANYECKON KOMHUCCHEH.
[Ipy ATOM MYHUIIUMTAIBHBIM MPEIMETHO-METOIMUYECKUM KOMHUCCHUSIM PEKOMEHTYETCS
OIICHUBATh BBIMOJHECHUE 3aJaHUN COTJIACHO CTaHAAPTHOM METOJMKE OILICHHUBAHUS
PEIICHUH, €CIIA HET CIIEIIUAJIbHBIX YKA3aHUMU.

Kazxknoe 3aganne onenuBaercsa B 10 0asioB.

MaxkcumaabHbIH 02711 — 50.

banbl IIpaBHJIBHOCTD (OIUIMO0YHOCTH) pellICHUsA
10 IToHOE BEepHOE pelieHne
7-9 Bepnoe pemenue. Mmerorcs HeOonbline HETOYETHI, B IIEJIOM HE

BIMsIIONIME Ha pemieHue. [lonymiensl apudmMerndeckue ommoOKu
3ajiaya peneHa YaCTU4YHO, WK JaHbl OTBETHI HE HA BCE BONPOCHI
Pemenne comepxuT mpodOenbl B 00Opa3oBaHWU, MPHUBEACHBI HE BCE
HEO0OXOAMMBIE JUIsl pEICHUS] YPABHEHUS

1-2 PaccMoTpeHsbl OTIIebHBIE BayKHBIE CIy4au MPU OTCYTCTBUU PELIEHUS
(vM pu OIIMOOYHOM PEIIEHUN)

0 Pemenne HeBEpHOE WM OTCYTCTBYET
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