2024-2025 yu. roa
Bceepoccuiickasi 0 1MMNIUaga MKOJLHUKOB 0 PU3HKe
MyHUIMIAJBbHBINA 3TA
7-H KJaace
Bpemsa évinonnenua — 3 acmponomuueckux uaca.

1. IIpoBoas skcnepuMenTsl, Cama paboTtai ¢ KapToHOM U Oymaroii. B mepBsiii
pa3, korga Cama cnoxuit Ny = 20 nuctoB Oymaru v Tpu JIMCTa KapTOHA, UX 00IIast
TOJIIIMHA OKa3anach paBHa d; = 9 M. 3arem OH m3Mepua toiamuHy N, = 15
JIMCTOB OyMaru ¥ MIECTH JUCTOB KapToHa. B 3TOT pa3 ToilMHA CTONKH OKa3aniach
paBHOM dp; = 12 mm. [lo MOJTy4YEHHBIM [TaHHBIM OIPEACIUTE TOJIIUHY OIHOTO
aucTa OyMard v TOJNIINHY JIMCTa KapTOHA.

Bo3mokHoe penienune

W3meperHas TOMIMMHA CKIIAABIBACTCS U3 TOJIIIMHBI CTOIKH JIICTOB U KapTOHA.
d;=N;-d+ny- D, tne d — TommuHa oaHOTO JucTa Oymaru, N; — UX KOJMYECTBO
B IIEPBOM OMBITe, D — TOJIIMHA JUCTAa KapTOHA, M; — MX KOJWYECTBO B IEPBOM
OIIBITE.

CoOTBETCTBEHHO MJis1 BTOporo ciydast: d; = N, - d + ny- D.

Pemas cucremy ypaBHenuii, noixyuum d = 0,24 mm, D = 1,4 mm.

2. B MEH3ypKy HaJIWIM ABE HECMEIIMBAIONIUECS >KUIKOCTH, 3aT€M OIyCTHIN
MQJICHbKUI TUIACTUJIMHOBBIN MIAPUK U3 TOYKHU a. Onpenenure, Ha KaKOM y4YacTKe
(a-0, a-6, a-e wiu a-0) CpeliHsIsl CKOPOCTh JBMKCHUS IIaprKa ObLla MaKCUMaJIbHOMH,
€CJIM U3BECTHO, 4TO (hoTorpaduu caeiaaHbl uepe3 paBHbIE TPOMEXKYTKH BPEMEHHU.
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Bo3moikHoe pemenue

JIns HaXOXKIEHUsI CpeaHel CKOPOCTH HEOoOXOIUMO pa3AeiuTh MNPOWICHHBIN
TEJIOM ITyTh HA BPEMS JBHKEHHUS, TO €CTh Ugp = Sgecs, | Lyce-




O0603HaYNM PACCTOSHUE MEXKIY IBYMS COCETHUMHU OOJBITUMU JCICHUSIMHU Ha
MEH3ypKe OYKBOW S, MPOMEXYTKH BPEMCHH, UYepe3 KOTOpbhIC IPOU3BOIMIACH
cbéMKa, — OykBoii t. Toraa Ha y4acTke a-O CpelHss CKOPOCTh JIBIDKEHUS IIapuKa
4s/t, Ha yuyactke a-6 — 95/(2t) = 4,5s/t , Ha yuactke a-¢ — 13s/(3t) = 4,3s/t , Ha
yuacTtke a-0 — 18s/(4t)=4,5s/t .

MaxkcuMaibHas cpefHsisi CKOPOCTh ObllIa Ha y9acTKax a-6 M a-o.

3. Mexny npuctausasmu A u b — 45 kM Bonp pekd. JIBa OIMHAKOBBIX KaTepa
OJHOBPEMEHHO OTIUIBLIM OT INPUCTAHENM W MOIUIBUIM IO PEKE HABCTpedy APYr
JIPYTy ¢ MAaKCUMaJIbHO BO3MOXHOM CKOpPOCTBhIO. OHU BCTPETHIIMCh HA PACCTOSHUU
25 KM OoT mpucTanu b.

Kakast u3 npucraneu BbIlIE IO TEUCHHUIO?

Bo ckonbko pa3 CKOPOCTh KaTepa OTHOCUTEIBHO BOJABI OOJbIIE CKOPOCTH
TEUEHUSI peKu?

Bo3moikHoe peuienue

Ecnu 0603HauUTh CKOPOCTH TEUCHUS U, @ CKOPOCTh KaTepa OTHOCHTEIBHO BOJIBI
V, TO BhINOJHACTCS ypaBHeHue 25/(v + u) = 20/(v - u), Tak Kak BpeMs JBHIKCHHSI
KaTepOB OT OTIUIBITUS JI0 BCTPEUYH OJIHO U TO ke. Pemast ypaBHeHHUE, oirydaeM V =
9u, T. e. ckOpocTh Karepa B 9 pa3 OoJIbIlIe CKOPOCTH TCUCHUSI.

T. k. BcTpeua cocTosuiach Aajibliie OT MPUCTaHU b, TO OT He€ KaTep JBUTAJICS 1O
TeueHnto. [loaTomy npucrans b BhIIIE IO TEYEHHUIO.

4. Jlana Tabivia 3aBUCMMOCTH KOOPAMHATHI JBYX T€Nl OT BPEMEHM (JaHHBIE I10
HEOCTOPOXHOCTH OKA3aJIMCh IIepEeMEIlaHbl).

X,m| 12040 |48 | 107 |60|55|40|90 |26 |103
t,c |0 [0 |10/10 [25]45|55|60 65|75

1) [MoctpouTts rpaduk 3aBucumocty x(t) 11 KaKI0Tro Tea.
2) OrmnpenenuTe uX BpeMsi © KOOPIUHATY BCTPEYH.
3) Haiiante cCKOpOCTh KaXkI0TO Tena.

Obopyoosanue: nictT MUJTUMETPOBOM Oymaru (opmara AS.
Ilpumeuanue: peuienue 0e3 rpadpudeckoil oOpabOTKU JaHHBIX OlleHHBaeTcs B 0
OaJLIoB.



Bo3mo:xHOe pernenue:
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1)  Kpurepuu oueHku rpaduka

[TepeunicnieHHBIE HIDKE KPUTEPHM KacalOTCs HE CyllecTBa Trpaduka, a ero
oopmienus. [Ipu 3ToM eciu rpaduk SBISETCS HEBEPHBIM 10 CYIIECTBY, Tpaduk
HE OIICHUBAETCSI.

bayuter | Ha3Banwme kputepus | [losicHenus
0,5 Pasmep rpaduka I'padux nomxen 3anumats He menee /0-80 % ot
npenyio’keHHoro  ¢opmara  MUJUTUMETPOBOM
Oymaru
0,5 Pacnosoxxenue u | [Io ocu aOcumcc OTKIAABIBAETCAd HE3aBUCUMas
OpUCHTalUs  OCeH | BeTU4IMHA, 10 OCH OPJMHAT — 3aBUCUMAs
rpaduka
0,5 [MoamnucriBanue Okosio  ocedl  JOJDKHBI ~ OBITh  yKa3aHbI
oceit rpaduka OTKJIa/IbIBaCMbI€  BCJWUYHMHBI, CAUHHUIBI  HUX
U3MEPEHUS u (npu HEO0OXOAMMOCTH)
JECATUIHBIA MHOXHUTEIh
0,5 OmudpoBka  ocedt | llITpuxu Ha OCSX OJDKHBI HAHOCUTHCS Yepe3
rpaduka paBHbIE WHTEpBaJbl M TOMAJaTh HAa OCHOBHBIC
JIMHUH MUJUTAUMETPOBOU Oymaru. [Ipu
onpoOBKE MITPUXOB CIEAYEeT HCIOIH30BAThH
HATypajgbHBIE YMCIIA W 4YHUCIA, KpaTHble 2, 5.
HNuTepBan mexay unciamMu 2—4 cMm
0,5 Touku rpaduka J1omKHBI COOTBETCTBOBAThH TadIuIe 51

OCTaBaTbCid BUIMMBIMH Ha (bOHC JINHHMH. HpI/I




HCO6XOI[I/IMOCTI/I HaHOCATCA C y‘léTOM
IMOTPCIMHOCTHU U3MCPCHUA

0,5

Jlunus rpaduka

[InaBHas kpuBas. Ha rpagukax IOJKHBI OBITH
IIPOBENICHBl «YCPEAHSIOME) JUMHUU. BMmecto
«YCPEHHSIOIMX» JIMHWUA HE  JOIyCKaeTCs
IIPOBEJICHUE JIOMaHBbIX, IIOCJIE0BATEIBHO
COCAUHSIOMMX  DKCIEPUMEHTAJIbHBIE  TOYKH.
JIuHeHbI yuyacToK rpaduka JOMHKEH CTPOUTHCS
10 JIMHEUKE

2)  Haiineno Bpems (1,5 0amia) u koopaunata Berpeuw (1,5 Oamna).
3)  IlocumTana CKOPOCTH Kaxa0ro Tena (1o 2 6aia 3a KaxIyr CKOPOCTh).

KpuTepun u MeTOIMKH OleHNBAHUS BbINOJHEHHBIX OJUMIIHATHBIX 3aJaHU
MYHHUITUTIATBHOTO 3Tara BCEPOCCUUCKOW OJIMMITMAJIBI IIKOJBHUKOB MO (PU3UKE B
Apxanrenbckoi odmactu B 2024/25 ydeOHOM TOy MPUBOASTCS B COOTBETCTBHUU C
CUCTEMOM OLIEHUBAHUS PETHOHAIBHOIO 3Tara U OCYIIECTBIAIOTCS MO KPUTEPUSIM,
MPEIIOKEHHBIM LIEHTPAIBHOM MPEIMETHO-METOIMYECKON KoMuccuen. [Ipu stom

MYHUIUIIAJIbHBIM

npeaAMCTHO-MCTOJUYCCKHUM KOMHUCCHUAM PCKOMCHAYCTCA

OIICHUBATh BBIMOJHEHUE 33JJaHUM COTJIACHO CTAHAAPTHOM METOJIUKE OLCHUBAHUS
PEIICHUH, €CITA HET CIICHMAIbHBIX YKa3aHUM.

Kaxxnoe 3aganue ounenuBaercsa B 10 0as10B.

MakcumMaabHbIN 02yt — 40.

Kpurepuu oueHuBanus

10 6amno | [lomHOE BepHOE pellICHHE

7-9 6aoB | Bepnoe pemienue. Mmerorcs HeOosbliue HEAOYETHI, B IEJIOM HE
BIIUSIOMKME Ha pemeHue. Jlomymensl apudmeTndeckue OIMmMOKH, HE
BITUSIONINE HA 3HAK OTBETA

5—7 6aioB | 3ajaya penieHa 4aCTUYHO, I JIaHbl OTBETHI HE HAa BCE BOMPOCHI

3-5 6amno | Pemenue comepuT mpoOensl B 0OOCHOBAHMSX, MPUBEICHBI HE BCE
HEO0OXOAMMBIC JUIsI pEIICHUS] YPABHEHUS

1-2 6anma | PaccmoTpeHbl OThebHBIE BaKHBIC CIydad MPU OTCYTCTBUM PEIICHUS
(vu Ipu OMIMOOYHOM PETICHUN )

0 GamioB Pemenne HeBepHOE WM OTCYTCTBYET




2024/25 y4. ron
Bceepoccuiickasi 01MMIAAAA IKOJBLHUKOB 0 pU3UKe
MyHUIMIAJBbHBINA 3TA
8-# KJace
Bpemsa évinonnenua — 3 acmponomuueckux uaca.

1. Ha rpaduke mokaszaHa 3aBUCMOCTbh CKOPOCTH JIBFDKEHHSI TeJIa OT BpeMeHH V (t)
JUISL IBYX T€J, CTAPTOBABIIMX M3 OJHOW TOYKH U JBUTABIIMXCS B OJHOM HallpaBJie-
HUU. B Kakoil MOMEHT BpPEMEHH pPaCCTOSHUE MEXIY HUMH ObUIO HAUOOJBIITIM?
UYemy OHO paBHO?

A

Bo3mo:xkHOe penieHue

O4eBHIHO, TIOKa CKOPOCTh OJHOTO Tejla 0OJIbIIE CKOPOCTH BTOPOTrO, paccTos-
HUE MEX]y HUMHU YBEIMYMBAETCA. MaKkCUMaJbHOE PACCTOSHHE MEXIAY HHUMH OY-
JIeT B MOMEHT BpeMeHHU t = 6 ¢. OHO paBHO pa3HUIE NepeMeleHni dtux ten. [le-

PEMEIICHHSI MOKHO ONPEICIUTD IO TUIOIIAAM 1Mo 1 rpadukoM v(t):

s =1-10M/c-5c+%(1owc+6m/c)-1c=25 M+ 8M=33 M,

1

=N

S, =E°6M/C-60=18 M.

MakcumanbHOo€e paccTosiHue Meky HUMu: Al = [1; - [1, =33m - 18m = 15m.

2. B xon0y HanuiIm HEMHOTO MOIOIIEH KUIKOCTH, TIOCTIE YeTO €€ XOPOIIO BCTPSIX-
Hynu. Kakoil OyneT MI0oTHOCTh MEHbI, MOTYYUBIIEHCS MOCIIE BCTPSAXUBAHUS KOJI-
OBI, €CJIM U3BECTHO, YTO Macca rasza (Bo3ayxa) COCTABIISIET JOJII0 @ = 2/3 OT MaccChl
Bcero cojepxkumoro? IlmorHocTs Taza p. = 1,3 1/, MIOTHOCTh KUAKOCTH Py =
1100 r/m.

Bo3MmoxHOe pelienue
[[11I0THOCTH TIEHBI MOKHO OMPEACIUTH KaK OTHOIIIEHUE MACChl CMECH K €€

o m m
00BéMy: p = AR
m M m -DM
Beipasum 00bEMeL: V. = —F :a—; V, =—2*= (@-1) :
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3. Ha pucynke m3o0pakeHa crucTeMa W3 HEBECOMBIX
0JI0KOB, cTepkHs U HUTeH. [IpaBbiii OJIOK B JBa pasa
OoJbIIe 1O pa3Mepy, YeM JpYyrue aBa. YYacTKU HHU-
TeH, He Jexanire Ha 0JIoKax, BepTUKaibHbl. Ha kpro-
YOK MOBECHJIM T'Py3 Maccol m, Impu 3TOM CHCTEMa
ocTanace HenoABWXkHA. Onpenenure, 4emy paBHO OT-
HOIIIEHUE X/1 ¥ BEIMYMHA CHUJI HATSDKCHUS HUTCH.

Bo3MoxkHOe pelieHne
Jnvna crepxus: | = 2r + 2r + 4r = 8r.
PaccMOTprM MOMEHTHI CHJI OTHOCUTENIBHO TOYKH IOJIBECA Tpy3a U 3alulIeM

YCJIOBHC PAaBHOBCCHA:

Tix + Ty(x —3r) =T1(8r — x), 2T, + T, =mg.

C yuérom T, = 2T'; (M3 yCIOBHS paBHOBECHS CPETHETO 0JI0Ka):
Tix + 2T1(x — 3r) = T1(8r — x).

Otkyna Hanaém: 4x = 14r = x/r =3,5.

Haiiném cuibl HATSDKEHUST HUTCH:

2T, +2T,=mg = T;=mgl4; T,=mgl2.

Otset: x/r = 3,5; T =mgl4;, T, = mgl2.

4. Jlana Ta0bimia 3aBHCUMOCTH IOKa3aHHI BECOB OT 00bEMA JKMIKOCTH B CTAKaHE.

m, r 40 50 60 60 75 85 93 100

V,em® | 5,0 11,0 17,0 22,5 25,0 30,0 35,0 40,0

[TocTpoiiTe rpaduk 3aBUCUMOCTH TMOKa3aHUH BECOB OT 00BEMA >KUJIKOCTU B CTa-
KaHe, PU TTOMOIIY KOTOPOTO:
1) onpeaenuTe Maccy MyCTOrO CTaKaHa;




2) ompeAeInTe TUIOTHOCTD JKHIKOCTH;

3) HaiiuTe 00BEM KUIKOCTH B CTaKaHEe, €CJIM BeChbl OyayT mokasbiBath 200 T.
Oobopyoosanue: nictT MUITUMETPOBOM Oymaru opmata AS.

Ilpumeuanue: pemenue 0e3 rpaguueckoil 00pabOTKM HaHHBIX oleHuBaeTcs B ()
OaJLIoB.

Bo3moxkHoe pelienue:
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Kpurepuu ouenku rpadpuka

[lepeuriciieHHbIE HM)KE€ KPUTEPUM KacaroTcs He cyulecTBa rpaduka, a ero
opopmienus. [lpu sTom ecnu rpaduk ABISETCS HEBEPHBIM IO CYIIECTBY, Ipaduk
HE OLICHMBAETCSI.

bamsl | HazBanue kpurepus ITosicHeHus
0,5 Pa3mep rpaduka I'paduk nomxen 3anumarh He MeHee 70—80 % ot
npemIoKeHHoro  ¢opmMara  MUJUTMMETPOBOM
Oymaru
0,5 Pacnonoxenue u | [lo ocu abcuucc OTKIIAIBIBACTCS HE3aBUCHUMAS
OpHEHTAIUS OCeil | BeJIMYMHA, TI0O OCH OPJIUHAT — 3aBUCHUMAs
rpaduka
0,5 [TognuckiBanue oceit | Okoslo  ocell  JOKHBI ~ OBITH  YKa3aHbl
rpaduka OTKJTaJIbIBACMbIC  BEJIMYMHBI, CIWHHIBI WX
U3MEPEHNUS 151 (mpu HEO0OXO0IUMOCTH)
JeCATUYHBIA MHOYKUTEIIb
0,5 OmmdpoBka ocetd | HlTpuxu Ha OCSX NOJDKHBI HAHOCHUTHCA 4epes




rpaduxa paBHBIE MHTEPBAJIBI U NONAaAaTh HA OCHOBHBIE
JIMHUH MUJUTUMETPOBOU Oymaru. [Ipu
OLM(pPOBKE IMITPUXOB CJIEAYET MCIOIb30BAThH
HaTypaJbHblE 4YHMCJIa W 4YHUCIA, KpaTHble 2, 5.
NutepBan Mmexay unciamu 2—4 cM

0,5 Touku rpaduka JloImKHBI COOTBETCTBOBAThH Ta0JIHULIE u
OCTaBaThCS BUAUMBIMH Ha (oHe nuHuu. [lpu
HEe0OXOTMMOCTH HAHOCSITCS c yaEéTOM
MOTPENTHOCTH U3MEPCHHUSI

0,5 Jluaus rpaduka [TnaBHast kpuBas. Ha rpaduxax momKHBI OBITH
MIPOBEJEHBl «YCPEOHSAIONIME» JIMHUU. BwMmecTo
«YCPENHSIOIMX» JIMHAA HE  JOIyCKAeTCs
IIPOBEICHUE JIOMaHBbIX, II0CJIEI0BATEIBHO
COCAUHAIOIIMX  OKCIIEPUMEHTAIbHBIE  TOYKH.
JlunelHbI yyacTok rpaduka JOHKEH CTPOUTHCS
I10 JIMHEUKE

1) Ompenenena Macca IMycToro crakana (2 6amia).
2) Bplunciena mioTHOCTD KUAKOCTH (2 Oaia).
3) Haiinen 00bEM KUIKOCTH B CTaKaHe NpH MmokazaHusx BecoB B 200 1 (3 Gama).

Kputepyn ¥ MeTOOAMKHM OIEHHWBAHUS BBINOJHEHHBIX OJIUMIIUAIHBIX 3aJaHUN
MYHULIMNAIBHOTO ATara BCEPOCCUMCKOW OJMMITUAJIBI IIKOJILHUKOB MO (hU3UKE B
Apxanrenbckoi odmactu B 2024/25 ydeOHOM oy MPUBOASTCS B COOTBETCTBUU C
CUCTEMOI OLIEHMBAHUSI PETMOHAJIBHOTO 3Tana U OCYIIECTBISIOTCSA 1O KPUTEPUSIM,
MIPEIIOKEHHBIM LEHTPAIIBHOM MPEIMETHO-METOAMYECKON KoMHuccuen. Ilpu atom
MYHULUNAIBHBIM MPEAMETHO-METOJUYECKUM KOMUCCUSIM PEKOMEHAYETCSI OLEHHU-
BaTh BBINIOJIHEHUE 3a/IaHUM COTJIACHO CTAHAAPTHOW METOJIMKE OLEHWBAHUS pelle-
HUM, €CJIN HET CIEUUAIbHBIX YKa3aHUM.

Kaxnoe 3aganune ouenuBaercs B 10 6a10B.

MaxkcumanbHnblii 621 — 40.

Kpurepuu oueHuBanus

10 6amoB | [TosiHOE BepHOE perieHune

7-9 6ammoB | BepHoe pemenue. UMerorcss HeOOIbIIe HETOYETHI, B 1IEJIOM HE BIIUS-

Iomuye Ha pemreHue. Jlomymensl apupMeTHIecKrue OmnOKH, HE BIIHSIO-
1[M€ HAa 3HAK OTBETA

5—7 GamoB | 3agaya pelnieHa YaCTUYHO, MJIM IaHbl OTBETHI HE Ha BCE BOIIPOCHI

3-5 6aioB | Pemienne coaepkuT npoOesbl B 000CHOBAHUSIX, TPUBE/ICHBI HE BCE HE-
00XO0MMBIe JJIs PEIICHUS] YPaBHEHUS

1-2 6anna | PaccMOTpeHBbI OTAENbHBIE Ba)KHBIE CIydad MPH OTCYTCTBUU PEIICHUS
(11 Ipu OLIMOOYHOM PEIICHUN)

0 6amoB Penienrie HeBepHOE WIIM OTCYTCTBYET




