Peumrenus 3aganui
Il 3Tana pecnyoankanckoil omumnuaabl no gpusuke B 2023/2024 yueoHoM
roay

11 kiace
3agauya 1. beryn

A)(9)=L/t=100/9,58=10,4 (m/c)=36,7 km/u.
B) 1=100/41=2,44 m.
B) (v)=N/t=41/9,58=4,28Tu.

2
I') Paccrosinue, koTopoe boit npeooen, yeKopssach, paBHo L, = i (D)

2

3a 9T0 Bpems oH npuobpen ckopocth § = at,. (2)
Ocrapmasics yacTs qucranimu L, =3 t, =att, =at, (t-t,). (3)
L +L, =100 m.

%tiz +at,(t—t,) =100. (4)

2
0’87% +0,8t, (t—t,) =100.

2
08981 1 5.9,81t(9,58—1,)=100.

3,924t —75,18t, +100 =0.
Orcrona Bpems pasrona t1=1,438 c.

Koneunasi ckopocTh
3 =at, =11,3 m/c = 40,6 km/u.
J1) PaccTostnue pa3rona

2

3agaua 2. 'azoBag cMech

A) Ypasuenue Knaneiipona — MenieneeBa Jiist KOMIIOHEHTa CMECH:

pVv, =v, RT.(1)
VYpaBuenue Knaneiipona — Menneneesa 1uisi cMecu:
pV =vRT.(2)
Paznenus (1) Ha (2), moxyunm
Vi
vV v’
B) g _m_ My, Mylv - Mx M
'm IMy, EIM,(v,/v) EIMX EIMr’
By M=o 2 MY o 4 7v) =M, =M
1% 1% 1%

I') Kaxxplii KOMIIOHEHT CMeCH 3aHUMaeT Bech 00beM cMmecu. YpaBHeHue Kuameiipona —
Menpeneesa 111 KOMIOHEHTA CMECH:

pV =vRT.



Pa3nenus Ha ypaBHenue Kneneiipona — Menaeneesa s CMeCH, IIOJIy4aeM:
Pi _ Vi
p v
Orcrona
P = Pr;.
1) Monsipabie Maccbl KOMITOHEHTOB:

M(CO2) = 44 r/monb, M(O2) = 32 r/moas, M(N2) = 28 r/mMo11b.
MaccoBblil COCTaB CMECH:

50,y = M(COII(CO,) _ 440,122 0A78-17.8%
M 44.0,122+32-0,071+ 280,807
9(G;) = SR =0,0751=7,5%.
440,122 +32-0,071+28-0,807
g(N,) = 26.9,807 =0,747 =74,7%.

44.0,122 +32-0,071+28-0,807

MossipHast Macca cMecH
M =XM.r, =44-0,122+32-0,071+28-0,807 =30, 2 r/mos.

N3 ypaBHenus Knaneipona — MenzeneeBa i1 CMeCH:

ov =R = gt
M M

P
=LRT.
P M

_pM _0,5-10°-30,2.10°
PRt 8.31-300

[TapumanbpHbIE 1aBICHUS CMECH:

p(CO,)=0,122 p =61,0xI1a, p(O,) =0,071p =35,5«IIa, p(N,) = 0,807 p = 403,5«IIa.

=6,06 Kkr/m°,

3anaua 3. Haligu noka3zanus npudopos

N eanbHbI BOJIBTMETP U HICATIBHBIN aMIIEPMETP MOKHO UCKIIFOUNTD U3 R2
LIENH, HE IOMEHSB TOKOB U HanpsikeHui. M300pazum cxemy 0e3 BOIbTMETPOB B
U aMIIEPMETPOB, YYHTHIBAas, 4YTO HWJCAIBHBIH BOJNBTMETP O0ONaNaeT Ri1
0OECKOHEUHBIM COIIPOTHBIIEHUEM, a UJICATIbHBIN aMIIEpPMETpP — HYJIEBBIM.

Haxomum obmiee conporusienue cxembl. Ri2 = R1 + R2 =330 Om. Rz, |:R|L 4
= (R12'R3)/(R12+R3) =165 OM. Rogw = (R123'R4)/(R123+R4) = 120 Om.

Tak kak HampspKEHUE HA aMIiepMeTpe A2 paBHO HYIIIO, TO BOIBTMETD V1 Thans
NOKa3bIBaeT HaNpsbKeHue Ha pesuctope Ri. Toraa Tok yepes pesuctopsl R1u Rz :

I1 =1a1 = U1/R1 = 0,0727 A.

Hanpsixenne Uag = Uac = U = 11R12=24 B.

Toxk I3 = 1a2=Uas/R3=0,0727 A.

Tok uepe3 amnepmetp As !

R3

Ia3=11+13=0,145 A.

Tok uepes amnepmetp As:
Ias = 14 = U/R4 = 0,0545 A.
Tok uepes amnepmetp As:
las = U/Ro6w = 24/120 = 0,200 A.
Bonbrmerp V2 mokaspiBaeT HampspDkeHHE Ha pe3ucrope Rz, Tak Kak HampspkeHHe Ha
UJeaIbHOM aMIIepMETpe PaBHO HYJIIO.
U,=Uas=U=24B.



3anaua 4. 3aKoHBI 00PATHBIX KBAAPaTOB
A) 3anuiem 3aKk0H BCEMUPHOTO TATOTEHUS U 3akoH KyioHa:

Iqlllqzl

r2

B 06oux cimyyasix iMeeTcs aHaJIOrHYHask 3aBUCUMOCTh OT PACcCTOSIHUS U MPOU3BECHIE Mace
WM 3aps/ioB B3auMOJIEHCTBYIOIUX Ted. ClieoBaTeNIbHO BBIPAXKEHUE I MOTEHIMAIbHOU
SHEPruu B3aUMOJICHCTBYIOIIMX MacC TMOJy4yaeTcs 3aMeHOl 3apsnoB B dopMmyne s
NOTCHIMAIBHON SHEPIUM B3aMMOJCHUCTBYIONIMX 3apsA0B Ha Macchl U ko3 ¢uimenrta K Ha
rPaBUTALIMOHHYIO MOCTOSIHHYI0. Tak Kak 3HAaK MOTEHUIUAIbHOW SHEPTrUU B3aWMOJEHUCTBYIOIIMX
3apsiIoB  OMpPEACNIACTCS 3HAKOM IPOU3BEACHHS 3aps0B W JUISl Pa3sHOMMEHHBIX 3apsioB
(mpuTsKEHHE) TMOTEHIMANbHAS SHEPrys OTpHIATelIbHAa, TO TPaBUTAIMOHHAS IMOTEHIMATbHAS
SHEPTuUs TOXe oTpuIarenbHa. [lomydaem Gpopmyy:

W, =

F=cgD 2|:_|<

r

b) Tak kak ckopocTh yOeranusi — 3T0 MUHMMalbHas CKOPOCTb, IIPU KOTOPOH OOBEKT MOKET
yIETeTh CKOJb YTOJHO HalleKo OT HEOECHOro Tena, TO CKOPOCTh OOBEKTa NPH CTPEMIICHHH
paccTosHUs K OECKOHEUHOCTH JOJKHA CTPEMUThCS K Hymo. CliejoBaTelIbHO, U KUHETUYECKas U
NOTEHLMaIbHAasl YHEPIrusi Ha OECKOHEYHOCTH oOpainatorcs B HoJb. HO cymMMa KMHETHUECKOH U
NOTEHLIMAJIbHON HEPIUH — IIOJIHAsL SHEPTUS — COXPAHSETCA IIPU JBUKECHUH B I'PAaBUTALMOHHOM
nosie. [loaToMy nonHas sHEprust 00beKTa, UMEIOLIEr0 Ha IOBEPXHOCTU HEOECHOTO Tela CKOPOCTh
yOeranusi, paBHa HYJIIO.

Mm m&

E=-G—+ =0.
R

Otcrona
M
9,=26— =24.(1)

B) MoxHo npezcraButh dopmyiy (1) B Buze: 3, =/2gR =11,2 xm/c (2)
I') 13 ycroBus paBeHCTBA NOJTHOM 3HEPTUH HYJIIO:

2
E__G Mlm_GMszrmg2 0.
I r, 2
2 2 2
_m 21_m 22+m'92
2 2 2

3, =\ I +%,.

J1) Haiiem cBsi3b BBICOTHI ITOABEMA B OJJHOPOIHOM TOJI€ TSHXKECTH U Ha4allbHOM CKOPOCTHU U3
YCIOBUS

=0.

OTcroma

m&
=mgh,.
5 gh,
% =2gh,.
Haitnem BbICOTY mOoAbEMa B HEOJJHOPOIHOM TOJIE U3 3aKOHA COXPAHEHUS SHEPTUH.
2
mS Gm e Mm .
2 R R+h
Otcrona
2 2
he 2GZI\(/.?M _R=ZG|\2/|GM _R=GMGM _R= oR _R- R _R= Rh, .
32 2gho 7—gh0 gR—gho R—ho R—ho

R R



h R
—=——=101.
E) ho R_ho

R =1,01R —1,01h,.
h=1,01h, =0,01R =64 xu.

3agaua S. XuTpocTH 3ByKa M CBeTa

A) IlycTth cKOpocTh 3BYKa B cpesie 9s,. [Ipu npubnikenun (ynanenun) HabmoaaTens K (0T)
UCTOYHUKY CKOPOCTb 3BYKa OTHOCHUTEJIBHO HAOJ0ATeNsl paBHA
93B-OTH = 9?)B'il9
Habnronaemas yactoTa 3ByKa
VI = Dapt ¥ = % i
i A

)

)

_ 9
=v(l iﬂgs)'

3HaK + OTHOCHUTCS K IPUOIMKEHUIO, a 3HAK — K YAaJICHHUIO.

b) Ilycts HabOMIO1ATENE HAXOUTCS B TOUKE B M MCTOYHUK S1 IBYIKETCS s .
| T
BJ10JIb TuHUU S1B. BosiHa, ucnyiieHHas B t1, KOrja ICTOYHMK HAXOAUTCI HA "=+ =
paccrostauu | oT HaOMIOIATENS, TOCTUTHET MOCIEAHEr0 K MOMEHTY

! £
t'= ty e
SR
BOJIHA, UCITYIIEHHAs B t2 = t1+T, mocTurHer HaOrOIATENS B
£ +9T

L =t+
3B
(+ npu ynaneHuu, - Npu NpUOINKEHUHN).
[TpomexyTOK BpeMeHH MEeX]y IpUeMaMH MEepBOH M BTOPOI BOJIHBI WJIM IEPUO] BOJHBI 110
U3MEpEeHUsM HaOIroaTens
Co 9
T'=t -t1 =T(1+ ),
Uap
CoOTBeTCTBEHHO, BOCIIPUHUMAaeMasl HabJIr0AaTeIeM 4acToTa
v Uss 936 _ V

TT Tl 1+
( _1933) “Usp

(+ npu ynaneHuu, MUHYC IpU MPUOTMKEHUN ).

B) o popmynam HaxoauM COOTBETCTBEHHO i ciaydas a) v’ = 680 I'u; 6) v’ = 671 I'u.

I') Tak Kak CKOpPOCTh CBETA HE 3aBUCHT OT CKOPOCTH UCTOYHHKA, TO 3 dekt JJommiepa ais
JUTMHBI BOJIHBI MIPH yIaJI€HUN UCTOYHUKA C MAJIOH 10 CPABHEHHIO CO CKOPOCTHIO CBETA CKOPOCTHIO

/1':3,:/1(1+£).
1% C

Otcroaa ckopocTh Touek skBaropa ConHia

9 :CM =2,0-10° m/C.
[Tepron oOpalieHus COTHEYHOTO SKBATOpa
27R
T=—H-.
g

Otcrona nepuoJ paBeH NpUMEPHO 25 CyTOK.

J1) JInuHbI BOJIH, KOTOPBIE YCHIIMBAIOT PE30HATOPHI, ONPEENIAIOTCS UX (OPMO U pazMepamMu

U HE 3aBUCAT OT BAbIXaeMoro raza. Ho ot raza 3aBuUCHUT CKOpPOCTB 3BYKaA. Pe3onancHas yacrora
1933

Vpes =

2
pe3

CnenoBaTenbHO, PE30OHAHCHAs 4acTOTa IPONMOPLMOHAIBLHA CKOPOCTH 3ByKa, T.€.
TIPOTIOPIHOHABHA NIPU NaHHOMN Temneparype MY/2



MB03,qyxa.

Vpes = Vpes. Bosmyxa M

s renust

29
Vpes.SF6 = Vpes.po3nyxa ’: = 2,69Vpe3.3033yxa.

29
Vpes.He = Vpes.po3nyxa ’T = 2,69Vpe3.1303uyxa.

CootserctByromue yactotsl 1,35 k', 2,69 kI'u u 8,08 kI'L.
Jns sneraza
M = 146,1 r/Mo07b.
29

m = 0,446Vp63.303;lyxa.

Vpes.SF6 = Vpes.so3nyxa

CotserctByromue yactoTsl 223 I'u, 446 I'u u 1,34 kI'u.

3anaua 6. Kosiebanusi apeomerpa.

Paccuuraem TeopeTruecku mnepuoj KoiiebaHuil apeomerpa. bynem npeneOperath cuiamu
COIIPOTUBJICHUA. HaHpaBI/IM OCb X BCPTUKAJIbHO BHU3. HYCTI) apcoOMETp CMCUICH OT IMOJOXKCHUA
paBHOBecHsI Ha X. Torna BeITAJIKMBAIOIIAS CHJIa YBEITUYUBACTCS Ha

AF, = P11,094V = py,095X.
S — mIomaas ceueHus TPyOKU apeoMeTpa.
9TO U3MEHEHUE CUIIbI ApXI/IMeI[a n 6yﬂeT urpartb poJib BOSBpaHIaIOH_Ieﬁ CHJIBI, HaHpaBHeHHOﬁ
IMPOTHUBOIIOJIOKHO CMCIICHUIO:
R = —P2095X =—kx,K = p;,0,0S.
To xe camoe BBIPpAKCHUC 6yIIeT " IJId IMoAbEMaA apC€OMETPa BBILIC ITOJIOKCHUA PaBHOBECHUS.
Toraa nepuon xonebanuii apeomerpa OyIET paBeH

T=27r\/E=27z /Lz&r 4m > zi m :
k Pr209S p,,.97d” d\ pya00

B Hamem ombiTe cpeaHee BpeMsl TpeX MOJHBIX Kojebanuih 6,04 c. Cpemgnuil mepuop
kosebanwmii 2,01 c.
p(H20)= 998 kr/m®, m=19,18 r, d = 5,3 mm. Orcrona pacueTHbli iepuon 1,9 c.
DKCIepUMEHTATEHO U3MEPEHHBIN IIEPUO]T OKA3JICS HEMHOTO OOJIBIIE PACUETHOTO, CKOpee
BCEro B OCHOBHOM H3-3a HAJIMYUSI COMPOTUBIEHUS BOABI. O CONMPOTUBIEHUU TOBOPUT OBICTPOE
3aTyxaHue KoJeOaHuil.




Kpurtepuu ouieHKH BHINOJTHEHHS 32JaHUH
Il 3Tana pecny6JaMKaHCKOH OJTUMITHAIBI
no ¢usuke B 2023/2024 yueOHOM rogy

IIpumeyanue:

2. Ecny 1o 1aHHOMY ITyHKTY 3a/laHus! IPaBWIIBHO U KOPPEKTHO HAWJIEHO BCe, YTO TpeOyeTcs
10 YCJIOBHUIO 33J1a4y, HO APYTUM IIyTE€M, YEM U3JI0KECHO B IIPEII0KEHHOM aBTOPOM PELLICHHUH, TO
0aJuIbl 32 MyHKT BBICTaBIISIFOTCS [OJHOCTBIO.

3 Kpurepum ouenkn Makenmym
3a 3a1a4y
3anaua 1. berymn. 11 6aa10B
A) 2 6anna (ecnu HEMIPaBWIIBHO HAMIEH pe3yabTaT B KM/4 MuHyc 1 6am).
b) 1 6amn.
B) 1 6an.
I') nonmyueno ypaBuenue (4) — 4 6ana.
Haiineno npaBmibHO BpeMs pasroHa — 2 6asnia.
) 1 6amn.
2 A) Ypasnenue Knaneiipona —MeHneneeBa ajis kKomrnoHeHTa cmecu 1 6ami. | 18 6annos

VYpaBuenne Knaneiipona — Menueneesa st cmecu — 1 6ai.
JlokazaHo paBeHCTBO 0ObEMHON U MOJISIPHOM Jl0Jiel — 2 Oaiua.
b) BeiBenena npaBuinpHas popmyna — 3 Gasia.

B) BeIBeieHa npaBmIibHAS (hopmyina — 3 Oara.

') BeiBeneHa npaBuiibHas opmyna — 2 6asia.

) [Mocuntanbl NPaBUIBHO MOJISIPHBIC MACChl KOMIIOHEHTOB — 1 Gaint.
MaccoBblii cOCTaB CMECH: TTPaBUJIBHBIN pe3yabTaT — 1 Oas.

MounsipHas Mmacca cMecH: paBUIIbHBIN pe3yabTaT — | Gai.
[TpaBunbHas hopmyra Ui IUIOTHOCTH — 1 Ga.

[IpaBunpHOE 3HaYEHHUE IUIOTHOCTH — | Gasu.

[TapunanbpHble JaBIEHUS CMECH: MPABUIIbHBINA pe3yabTaT — | Ga.

3 [TpaBuibHO nMpeobpazoBaHa cxema — 2 Hasia. 16 6annoB

OO0riee cCOnpOTHBIICHUE CXEMBI — 2 OaJa.

BonbeT™merp V1 nokassiBaeT HanpskeHHe Ha pesucrope Ri— 1 6am.

|a1 HaliieH npaBuiIbHO — 1 Gas.

Hanpsioxenne Uag Halineno — 1 6am.

Tox 1a2 — mo 1 6anny 3a npaBWIbHYIO (GOPMYITY U MTPABUIILHOE 3HAYCHUE.

Tok uepe3 ammepmerp Az — mo 1 Gamty 3a mpaBWiIbHYIO GOpMYITy U
MIpaBWJIbHOE 3HAUYECHHUE.

Tok uepe3 ammepmerp As — mo 1 Oamny 3a HmpaBWIbHYIO (GOpPMYILYy U
MpaBWJIbHOE 3HAUYECHHUE.

Tok uepe3 ammepmerp A4 — mo 1 Gamty 3a mpaBWIIbHYIO GOpMYITy U
MpaBUWJIbHOE 3HAUYECHHUE.

BonbtMmerp V2 nokasbiBaeT HanpsbkeHHe Ha pesucrope Rz — 1 6am.

4 A) 3amnucaHbl 3aKOH BCEeMUPHOTO TATOTEHUS U 3akoH Kynona — 1 6ai. 18 6ansioB
[TpaBunibHasg ¢Gopmyna Juisi TOTEHUUATbHON SHEPTUU I'PaBUTALMOHHOIO
B3aUMOJICHCTBUS — 2 Oaa.
b) 3akon coxpaHeHwus SHEpTrUU. DHEPTUs paBHA HYIO — 2 Oala.
[TpaBuiibHas hopmyia st BTOPOH KOCMHUYECKOM ckopocTu — 1 6an.
B) mpaBuiibHOE 3HAaUEeHHE CKOpOCTH — | Ga.
I') [Tonyuyena npasuinbpHas Gopmyna — 2 Gana.




J1) CBsi3b HaYaIbHOI CKOPOCTH U BBICOTHI MTOBEMA B OJHOPOTHOM IOJIE —
1 6an.

3aKOH COXpaHEHUs YPHEPTUH JUIsI TOAOPOIIEHHOTo Teia — 1 Oam.

I[NpaBuibHas popmyia, cBsizbiBaromas h u ho — 5 6asos.

E) [IpaBunbHbIi pe3ynbTar — 2 auia.

A) OTHOCHUTENBHAS CKOPOCTD 3BYyKa — 1 Oai.

Hab6monaemas yactora 3Byka — 3 Gamia.

b) [Tonyuyena npaBuibHas Gopmyina — 5 6amios.

B) 3a npaBunbHbBIC OTBETHI B a) U §) 10 1 6amry.

I') [IpaBunbHas Gopmyiia 1yist ATMHBI BOJHBI — 1 Oas.

Ckopoctb Touek skBaropa CoxHila — 3a (popmyJty u pacuer mo 1 6amry.

[Tepuon oOpaleHus COTHEUHOTO YKBaTOpa — opMysna — 1 Gasmr.

[TpaBuiibHOE 3HaUeHKE — 1 Oa.

J) JnuHBI BOJH, KOTOpbIE YCHUJIUBAIOT PE30HATOPHI, HE 3aBUCIT OT
BJIbIXaeMoro rasza — 1 6asm.

®opmyna A pe30HaHCHBIX 4acToT — 1 Gai.

Pe3oHaHCHas yacTOTa mponopuuonansaa M™Y2 — 1 Gam.

Monsipaast Macca arnerasza — 1 Gan.

[TpaBUIIBHO BBIpaKEHBI PE30HAHCHBIE YaCTOTHI AJIsl FeJIUSl U 3J1eras3a yepes
PE30HAHCHBIE YaCTOTHI 171 BO3Ayxa — mo 1 6amry.

[Tonmy4eHbl 3HaYCHUST PE30HAHCHBIX YacTOT JAJIS reus U dJjera3a — mo 1
Oamry.

24 das1a

M3MeHeHne BhITAIKHUBAOIIEH CHIIbI — 2 Oaia.

Koa¢p¢unreHT npornopiuuoHanbHOCTH MEXKAY PE3YJNbTHPYIOUIEH CHUIOH U
CMeEIlleHHEM (MJIM YCKOPEHUEM U CMelleHneM) — 2 Oauia.

[Teprox konedanmii apeomerpa

T:27z’ %_ - 163.]1.]1.

N3mepensl HeoOXOauMBbIC TIapaMeTPhl apeoMeTpa, IUIOTHOCTh  BOJIBI
ofpezieNieHa ¢ MOMOIIBI0 apeoMeTpa WIIH B3ATO TaOIMYHOE 3HaYeHue — | Gai.
Brruucnen reoperudeckuii nepuo kojaedbanuit — 1 6a.

[TpaBunbHas koHeuHas Gopmyna it eproaa konedanuii — 1 6an.
Cnenano He menee 10 nu3amepenuii — 2 6amna. (menee 10 nusmepenuit — 1 6amn).
Haiinen cpennuii nepuop konedbanuii — 1 6ann.

Ompenenena ciaydailHas MOTPEMIHOCTh MeToaoM CThIOJIEHTa WIH JIPYTUM
KOPPEKTHBIM criocobom — 1 Gai.

Jlano mnpaBuiIbHOE OOBACHEHUE pa3INuds SKCIEPUMEHTAIbHBIX U
TEOPETUYECKUX pe3yabTaToB — 1 Oa.

13 6as10B

100 0ans10B




