3ajanus ¢ pelIeHUAMHA
no ¢pusuke s nposenenus Il typa Beepoccniickoit
OJIMMITHA/IBI HIKOJBLHUKOB 9 KjIacca Ha TEPPUTOPUH

KemepoBckoii o0s1actu B 2023/2024 yuedHom roay



Bceepoccuiickasi 01uMIIMAaAa IKOJBHUKOB 11

(MyHunuMnaabHbIi) 3Tan ®u3uka 9 kiaace

Oo1miee BpeMs BhIOIHEHUs paboThl — 2 yaca 00 MUHYT.

3amaua 1

Bacwmmii 3axoten moobemars, HO meperpen cym go t; =90 °C, macca cyna
mM1=250r. YToObl ero MOXHO OBLIO €CTh OH JIOCTall M3 XOJIOAWIbHUKA CMETAaHY C
temriepaTypoil t=5°C u Haudan knacte B cyn. Ilomaras, uro cyn coctout Ha 40%
U3 BOIbI (374€Ch M Jajlee HMEIOTCS B BHAY MAaCCOBBIA [IOJIM, YyAETbHAs
termnoeMKocTh 4200 [Ix/(xr°C)), ocraBmmecs 60% opraHWYecKWe BEIIEeCTBA CO
cpenue ynenbHou TeruoeMkocThio 3100 Ix/(xr°C). Kakyro Maccy cMeTansl My
OyZeT HyKHO TMOJIOXKUTh Bacunuio B cyn (c4uTaTh, YTO CMETaHa COCTOUT Ha 25%
U3 OpraHuYecKUux BemiecTB U 75% BOjbI), 4TOOBI TEMIEpaTypa Cyla coO CMETaHOU
cocrasuia t=60°C?

Pemenne
CocrapJisis TeIIoBoM Gananc, nomyunm Gy (t; —t) +comy (t, —t) =0.

TeruoeMKOCTH HOTy4IuM Kak Cj = M,,Cyy + ©yCq, YUHUTBIBAs, 4TO MOy + ®,, =1.

Torna nys TermmoeMKkocTer cyna u cmetanbl mosrydaeM 3540 JIx/(kr°C) u 3925
Jx/(kr°C) cCOOTBETCTBEHHO.

Macca cmeTanel coctaBur My = ———=—= =123 r.

Kpumepuu oyenxu

CocraBiieHO ypaBHEHHE TEIJIOBOTO OanaHca -3
OmnpeneneHsl TEMIOEMKOCTH Cylia U cMeTaHbl — 4 (1102)
OmnpeneneHa Macca CMETaHBbI - 3

Max 10



3amaua 2
JIBa cTpuT-pelicepa JIFOOMTENS YCTPOWJIM COpeBHOBaHHE. [ 'paduku
3aBUCUMOCTEH MX CKOPOCTH OT BPEMCHHU IPUBECICHBI Ha pHCYyHKe. Uepe3 kakoe
BpeMss A ngoronut B? Kakoe oHM mpoiayT 3a 310 Bpems pacctosaue? Ha kakoe
MaKCHUMaJIbHOE PacCTOSIHKE FOHIIMKMK B omepexan A?
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Pemenue
Bpewms, 3a kotopoe A goronut B onpenensiem nucmnosib3yst GopmMyJibl TPONAECHHOTO
MyTHU JIJI1 PABHOYCKOPEHHOTO JIBUKCHHUS:

at” _aty ap(t—t)°

, raie u3 rpaduka yckopenue a=0.8 m/c? (B), a; = 0.5

2 2 2

M/c? (A Ha HaualIbHOM y4acTKe), az = 2 M/c? (A Ha KOHEYHOM yuacTke), t; = 4 C.
[IpeoOpasyst ypaBHCHHE MTOIYIHM (a2 — a)t2 —2a,tit + (al +a, )t12 = 0. Kopuu
ypaBHeHus paBHbl 10 1 3.33 ¢. Bropoii npOTHBOPEUUT CMBICITY 3a]1a4u.

2
[IpoiiaeHHOE A0 TOYKH «BCTPEUM» PACCTOSTHUE COCTaBUT —— =40 M.

HawuOonbiiee paccTosiHue Ha KoTopoe B onepexan A coOTBETCTBYET IUIOIIAIH,
OTrpaHUYEeHHON 3aBUCUMOCTSIMU CKOpocTel oT BpemeHH. [lomyuaem 0.5%4*5-
0.5*2*4-0.5*(2+4)*1=3 m.

Kpumepuu oyenxu

CocTaBiieHO ypaBHEHHUE JBUKCHHUS - 2

OmnpeneneHo BpeMs, 3a KOTOpoe A JTOTOHHT — 3

OmnpeneneHo paccrosiHue — 2

OmnpeneneHo MaKCUMaIbHOE PACCTOSTHUE, HA KOTOpOe TOHIIHMK B onepexan A - 3
Max 10



3agaua 3
B3gB 12 oguHaKoBBIX KYCKOB MPOBOJOKK compoTtuBieHueMm [=0.1 Owm
KaKbpIM, Bacunuil coeuHmI UX Tak, YTO MOJYYHIICA MPABWIBHBIA OKTadp (CM.
pucyHok). OH MPUIIOKUI Pa3HOCTh NOTeHIMATOB 1 B K BepxHeld W HUKHEH
BepmHaMm. KakoBa OyaeT cuia TOKa, MPOTEKAIOMIET0 CYMMAapHO MO OKTadipy,
yepe3 Kaxa0e u3 O0KOBBIX TOPU30HTAIBHBIX pedep, OOKOBBIX HAKJIOHHBIX pedep?

Pemienne
N3 cumMeTpun 3aa4u CleayeT, YTO pa3HOCTH MOTEHIINAIOB MEX1y OOKOBBIMU
BEpIIMHAMH HE BOBHUKHET U TOK Y€pe3 TOPU3OHTAIbHBIE pedpa Oy/1eT paBeH HYJIIO
Y 3TU NPOBOJHUKHN MOXHO YAAIUTh U3 cxeMbl. [loaToMy MBI TOTydaem
HKBUBAJICHTHYIO CXEMY, B KOTOpO OyAeT 4 mapajiebHbIX MPOBOJHUKA

1 4

COMPOTUBJICHUEM 2I' Kaxablid. OOI11Iee COMMPOTUBIECHNUE COCTABUT — = —

2r’
R1=r/2=0.05 Om. O0mwmii TOK COCTaBUT E: 20 A, OH ITOPOBHY JEIIUTCS MEKITY

OOKOBBIMU HAKJIOHHBIMH peOpamu — 110 5 A.

Kpumepuu oyenxu

OnpeneneHo OTCyTCTBUE TOKA B TOPU30HTAIBHBIX IPOBOJHUKAX U BO3MOXKHOCTb
UX yJIajeHus - 3

Omnpeneneno ob1iee CoOnpoTUBIIeHUE — 3

Omnpenenen oOmuii TOK — 2

OmnpeneneH TOK, TEKYIIHH 110 HAKIOHHBIM pedpam — 2

Max 10



3agaua 4

100 xr ¢ppykToB conepxat 90% mo macce Bnaru. [locie cyuiku
coJiep>kanue Biaru ymeHsmiochk 10 80%. Kakast macca GppykToB nocie cymiku?

Pemenne
@pyKThl B HAaYaJIbHBIA MOMEHT cocTosiiu Ha 90 % u3 Boasl 1 Ha 10 % u3 cyxoro
Bemectsa. B 100 kr 10 kr cyxoro BemecTsa, Macca KOTOPOE HE YMEHBIIIAETCS.
Tenepp 10 xr — 310 20 %, a 80% 310 10*80/20 = 40 kT Biaru. OOmIas Macca
¢pykroB 10 xr+ 40 xr = 50 kr.

Kpumepuu oyenxu

OmnpeneneHrne Macchl Cyxoro BemiecTBa — 5
Omnpenenenre Macchl GPYKTOB MOCTE CYIIKH - 5
Max 10



