3aiaHus ¢ pemieHuIMHU
no ¢pusuxe s nposenenus 11 rypa Beepocceuiickoit
0JIMMITMA/bI HIKOJIBHUKOB 8 KjIacca HA TEPPUTOPUH

Kemeposckoii 001actu B 2023/2024 yye6HOM roay



Bceepoccuiickasi 01uMIIMAaAa IKOJBHUKOB 11

(MyHuMuMnaabHbIi) 3Tan @u3uka 8 kiaace

Oomiee Bpems BbInonHeHUs padboTsl — 1 gac 30 MUHYT.

3amaua 1
Touka b HaxoauTcs Mexay A (MuleHb) U B, paccTosiHue MeX1y KOTOPBIMU
s=200 m. 13 B B A BhIIETENA MYJsl paBHOMEPHO cO ckopocThio V=200 m/c a u3 b B
CTOPOHY A OJHOBPEMEHHO Hayaja pPaBHOYCKOPEHO O€3 HayaabHOM CKOpPOCTH
JBUraThCsa pakeTa ¢ yckopenreM a=100 m/c?. Onpenenure paccTosHue MEXIy B n
b ecnu u3BeCTHO, YTO IMyJIA U PAKeTa MONAIH B MUIIEHb OJJHOBPEMEHHO.

Pemenne
v
 : B S A
X — I
51 A
b

O0o03HauMB 3a X paccrosiHue Mexay B u b, a 3a t Bpemst ABMKEHUS yJIM U PAKETHI
MOMYYUM JUIsi My S=Vt  1uis pakeTsl  S-x=at?/2 ompenensem t= s/v,
MTOJICTABIIIEM B YPABHEHHE

X=$ - at?/2 momygaem x= S - as?/(2 v?)=200-100*2002/(2*200%) = 150 m

Kpumepuu oyenxu

PucyHnox u 3anuch ypaBHEeHUH — 3
OmnpenesneHo paccTosiHUE - 7
Max 10



3agaua 2
Tpu oJWMHAKOBBIX IIApUKa IMOAHUMAIOT TpPy3uK M=maccoit 10 T C
yckopeHueMm a=I1m/c. OauH mapuKk OTOPBAJICS, U CUCTeMa U3 2 JABYX OCTaBIIMXCS
IIAPUKOB W Tpy3WKa Maccod M=10 r Hayama omyckKaTbCs C yCKOpeHHEM 1 Mm/c.
Haiitn mogbéMHyr0 cuity F kakmoro mapuka, CHIIy CONPOTHBIICHHS JIBHKCHHUIO
mapuka F,, cumras e B 00OMX Ciydyasx OJMHAKOBOHM, CHJION CONPOTHBJICHHUS
JBIDKCHUIO TPy3UKa MPEeHEOpEYb.

Pemenue
Jlist mepBoro cimydas ma = 3F- mg - F, ock HampaBiieHa BBEpX
Jlns BToporo ciydas ma = mg - 2F- F, ocs HanpaBieHa BHU3
Brruuras u3 nepBoro BTopoe noiaydaem: SF = 2mg
F = 2mg/5 =0.0392 H (momyctumo npu g=10 m/c? nomyunTts 0.04 H)
W13 nepBoro nosyyaem ma = 3F-mg-F, F,=3F-mg—ma =3*2/5mg-mg—
ma=m(g/5-a)
WK BTOpOro nojaydaeM ma=mg-2F-F, F,=mg-2F-ma=mg- 2*2/5mg -
ma=m(g/5-a)
F. = m(g/5-a)= 0.01(9.8/5-1)= 0.0096 H (momyctumo npu g=10 M/c? momy4urs
0.01 H)

Kpumepuu oyenxu

3anuce ypaBHeHH — 4

Hatinena nomséMHuas cuna - 3
Hatinena cuma conpoTuBiieHus - 3
Max 10



3agaua 3
ANIOMUHUEBBIH TONBI IMapuk paguyca I = 1 cM IuIaBaeT B BOJE.
OnpenennTh MaKCUMaJIbHYIO TOJIIMHY CTEHKHM h Imapuka, IIOTHOCTH BObl P1=1
r/cM?, amomuHus P2=2,7 r/cM?,

Penienue
MakcuMaabHOU TOJIIIIMHA CTCHOK 6y,Z[eT, CCJIX BBITAJIKNBAIOIAA CHUJId PABHACTCA
Aar® 43 Az(r—h)®
CHJIC TAXKECTH. 3 pl = 3 — 3 p2 , COKpalasa KOHCTAHThI

NoJIy4aem

(r=n)°py=r®(py—py) r-h=r3 P2l h:r-[l_s/_pZ‘ pl)
P2 P2

Pemenne yno6no nposectu B cucteme CI'C (ucnonb3oBanue CU He sBiseTcs
OIINOKOM)

h :1-(1—3/ 2’277_1J(CM)_ 0.1429 cum

HpI/I6J'II/DKCHHOG PCIICHUC MOKHO IIPUHATH IIPABUJIbHBIM:

3
4% o, =4zhr2p, h =3ﬁr ~0.1235 cu

P2

Kpumepuu oyenxu

PaBenctBo cui — 4

Haiinena tonmuHa mapuka - 6
Max 10



3amava 4
[Tynxtel A u b HaxonsTcsa Ha peke. Jloaka BeIlUIa U3 MyHKTa A B MyHKT b,
JIBUTASICh CO CKOPOCTHIO Vi = 1 M/C OTHOCUTENILHO T€YEHUS PEKU, OJTHOBPEMEHHO C
JONKOW M3 MyHKTa b B MyHKT A BBIIIET KaTep CO CKOpocThio Vo = 10 Mm/c
OTHOCHUTENBHO TeueHUs1 peku. Korga nonka npuuanuna B nyHkte b, karep ycnen
TPYOKJIBI IPE010JIeTh paccTosiHue oT b 10 A u oOpaTHo. OnpeenuTs HanpaBlieHHE
Y CKOPOCTb T€UEHUS PEKH V.

Pemenue
O603HaunMm 3a X paccrosinue oT A 10 b (oueBugHo u ot b 10 A). [Ipennonoxum,
YTO CKOPOCTh TEUEHHS PEKH HampasiieHa oT b k A, Toraa uist 10Ku 3To OyaeT
BCTPEUHOE TEUCHHE U BPEeMs B IMyTH JJIS JIOAKHU U KaTepa OyaeT:
XI(vi- v)=3X/(V2- V)+ 3X/(Vo+ V) IpUBOAMM K OJHOMY 3HAMEHATEIIIO 1
COKpalaem
(V2- V)(Vo+ V)=3(Vi- V) (Vo+ V)+ 3(Vi- V) (V2- V)
V2?- V2=3(V1 Vot V1 V- VoV - V2 + Vp Vo= Vi V- Vov+ V2)
V2= V2=3(2V1 V- 2VaV)= 6V1 Vo- 6VoV
V2= 6Vv+ 6V) Vo- Vo?=0 NonyunsIoch KBaJpaTHOE yPaBHEHHE MOCTIE MOACTaHOBKE
vZ- 60v+ 60-100=0 v?2- 60v-40=0
v=-0.659 unu 60.659
OTPHIIATENBHBIA KOPEHb 03HAaYaeT 00paTHOE HaMpaBleHUE TEYCHHS], T.€. CKOPOCTh
TeYeHUusl peku HampasieHa oT A 10 b u coctasnser 0.659 m/c. Bropoe pemenue
MBI OTBEPTaeM €CIIM CKOPOCTh TeUEHHsI OOJIbIIIE CKOPOCTH KaK JIOAKH TaK U Karepa,
TUTBITH TIPOTHUB TEUEHUS HEBO3MOKHO.

Kpumepuu oyenxu:

YpaBHeHUE paBEeHCTBA BPEMEH JIBIXKECHUS JIOJKHU U Katepa - 4
Omnpenenenre HapaBICHUS TEUCHUS — 3

OnpeneneHne CKOPOCTU TEUEHUS — 3

Max 10



