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3amanusa niag 11 kiaacca

3anpaua 1. (25 6amnoB). Ms4, OpOIICHHBIN ¢ TOPU3OHTAIBHOW MOBEPXHOCTH 1O yriioM a = 30°
K TOPU30HTY CO CKOPOCTBIO Vg = 3 M/C, ymall Ha 3eMIII0, HMESI BEPTUKAILHYIO COCTABIISIOILYIO

CKOpOCTH 1O abcomioTHOoW BenuunHe Ha 30% MeHbllyro, yeM mpu Opocanuu. B mporecce
JBUKEHHUS Ha Ms4 JEHCTBOBaja CHJIa CONPOTUBIICHUS, NPONOPLUOHAIbHAsI €ro CKOPOCTH.
Haiinute Bpems mnonéra msaya. OTBET BBIpa3UTE€ B CEKYHJAX, OKPYIJIMB OO THICSIYHBIX.
YckopeHue cBOGOHOTO MajieHus IPUMHTE paBHBIM ¢ = 10 m/c?.

Pemenne. BeiGepeM cucreMy oTcueTa, CBSI3aHHYIO € IMOBEPXHOCTbIO 3eMiu. Och X HampaBuM
TOPU30HTAIIBHO, OCh Y — BEpTHKalIbHO BBepX. Hauano orcuera — B Touke Opocka. B mpouecce
JBIDKEHUS Ha MsAY JEHCTBYIOT CHJIa TSDKECTM M CHMJIa COIPOTHBIIEHUS, NPONOPLUOHAIbHAS
CKOPOCTH Msya:

Feonp = ko, k>0.

3anuiuem BTOpoi 3akoH HploTOHA B MpoeKuu Ha oCh Y

mAUy mg —k
=-mg —kuv, .
At g y

3necs At > 0.
Ay

YduteiBas, 4T U, :—t, npeoOpa3yeM ypaBHEHHUE JBI)KEHHS B MPOEKIHH HAa ochb Y K

BULY:

mAv, =-mgAt —kAy .

[Tpocymmupyem (IpOMHTETPUPYEM) MOCIEIHEE COOTHOIIEHWE HAa BCEM BPEMEHH ITOJIETA.
HpI/I OTOM IIOJTHOC HN3MCHCHHC BepTHKaﬂBHOﬁ COCTaBJ'I}II-OHleﬁ CKOpPOCTH B COOTBETCTBUU C
YCJIOBUEM 3aJla4v paBHO

Av, =(-0,7y,sina) -y, sina =-1,7y;sina,
a MI0JTHOE U3MEHEHNE BEPTUKAJIBHOM KoopanHaTel Ay =0.

B pe3ynpraTre CyMMUpPOBaHUS NOJTy4aeM:

=1, 7my,sina=—-mgt_ +0.

CJ'IC,Z[OB&TCJ'ILHO, BpEMs 1TOJICTA PAaBHO!:

{ = 17y,sina ‘
TI0JT g
OtBer: t = M.

TI0JT

g



3apaua 2. (21 6aaa) Tpu rpy3a maccamu My = 1Kr, M2 =2 KT U
M3 = 2 KT, CBSI3aHHbIE HEBECOMBIMH M HEPACTSHKMMBIMH HUTSIMH,
nepeOpOILIEHHBIMY Yepe3 HEBECOMbIE OJIOKM TaK, KaKk MOKa3aHO Ha
PUCYHKE, YIEpKUBAIOT B HEMOJBUKHOM COCTOSIHUU. 3aT€M I'PY3bl
OTIIYCKalOT, W CHUCTEMa TeJI IPUXOAUT B JABIKeHHe. Yepes 1
HEKOTOpPOE BpeMs Ipy3, MABUXKYIIMNCA 10 TOPU30HTAIBHOU

IUIOCKOCTH, TONAaAaeT Ha HIEPOXOBATYI0 MOBEPXHOCTh U HAYMHAET

JIBUTAThCsl paBHOMepHO. Haiftn xosdduiment tpeHus u mexay 2

3TUM TPY30M U TOPU3OHTAIBHON IJIOCKOCThIO. OTBET OKPYIIMTH

10 coThiX. OTpe3KH HUTEH, HE Jiexkalrue Ha O0J0KaX, BEPTUKAIBHBI, 3

OTPE30K HUTH, COCIUHSIONINI IPy3 Ha TOPU3OHTAIBHOMN IJIOCKOCTH FAAS
¢ 0110K0M, TOpHU30OHTaJIeH. TpeHus B 0csiX OJIOKOB HET. n

Pemenue. byzem cuurtath rpy3bl MarepuaibHbIMM TOYkamMu. Hymepanus rpy3oB mokaszaHa Ha
pucynke. HanpaBum oce OX nexkapToBOl CUCTEMBI KOOPIMHAT IO HAIPABICHUIO JIBMKECHUS
TPETHETO Ipy3a (CleBa HAIlpaBO Ha PUCYHKE), a ocb OY — BEepTUKAIbHO BHU3. Y CKOPEHUSI IPY30B
0003HauuM a1, a2 ¥ 83, COOTBETCTBEHHO. B nanpHeiimem yurém, yto as = 0.

3anumieM cucreMy ypaBHeHH HbOTOHa B TMPOEKIMAX HA OCH BBIOPAHHON CHCTEMBI
KOOpJMHAT:

rpy3 1 ma, =mg-T, 1)
rpy3 2 m,a, =m,g—T,, 2
rpys 3 ma, =T, —-F, . 3)

3necb T1 m T2 — cuibl, ACHCTBYIOIIME CO CTOPOHBI HUTEH Ha MEpBBI M BTOPOM TpPY3Bl,
COOTBETCTBEHHO, a Frp — cuja TpeHUs CKOJIbKEHUs, IEHCTBYIOIIAs Ha TPETUH TPy3.
JloTIOIHMM 3aIMCaHHYIO BBILIE CUCTEMY OYEBHIHBIMU COOTHOIICHUSAMH:

T,=2T, 4)
F‘[p = /,lm:;g 1 (5)
a TaK)KC YpaBHCHHUEM KHHEMaTHYeCKOH CBs3U, KOTOPOC UMCCT BUA:
-a,+2a,+a, =0.

(6)
[Tosrydena monHas cucTeMa ypaBHEHMM, HEOOXoauMas sl pellieHus 3aJayd. Y UHUThIBas,
yro as = 0, u3 ypaBHeHus (3) mosyyaem, 4to
T,=F,=umg. (7)
Boipaxkas u3 ypaBHenuit (1) u (2) yckopeHus aiu 8z, COOTBETCTBEHHO, IOJICTAaBUM

NOJIyYeHHbIE BBIPA)KEHUS B ypaBHEHUE (6):
4T, T,

2g-—r+g--1=0.
m2 ml
Taxum O6paBOM, CHJIa HaTAXKCHHUS HUTHU, HeﬁCTBy}OHlaH Ha HCpBLIfI rpys, paBHa:
T 3mm,
= —L 2
4m, +m,

Ucnone3ys ypaBHeHnue (7), mia koddduLIMEHTa TpeHUs 4 MEXAY TpPEeTbUM TIpy30M U
TOPU30HTAJIBHON MJIOCKOCTBIO, IPH KOTOPOM T'py3 OyJeT ABUraThCs MO IUIOCKOCTH PaBHOMEPHO,
MOJTy4HM:
PR 3mm,
4mm, +m,m,
3mm,

OtBeT: ft=——"7"—""—.
4mm, +m,m,



Bagaya 3. (19 6ayuoB) I{uka TeErIOBOM MaIlUHE,
UCIoNb3yIoel 1 MoJib UeaIbHOrO OJITHOATOMHOTO Ta3a P /
B KauecTBe pabodero BemIeCcTBa, MOKa3aH Ha PHUCYHKE.
KIIJ mukna 77 =0,145. TemnepaTtypa rasa B COCTOSIHUU
1 paBua T1=270°C, o6méM — Vi1 =100 cm®. VyacTok
nukia 2-3 — uzorepma. Pabota rasa, coBepii€HHasi Ha
aToM y4actke, Azz = 6912 /x. Hailith MakcHUMambHBIHA

06béM Taza B 1mukiae. OTBET MHONYYMTh B CM° U

OKPYIJIUTH JO LIENbIX.

. A
Pemenne. M3BectHo, yro KIIJ[ TennoBoi MamumHBI paBeH UZE’ rie A — pabora,

coBepmiéHHas ra3oM 3a Uk, Q' — MOMyYeHHOE Ta30M 3a LUK KOJMYECTBO TEIUIOTHI.
VYuuThIBas, YTO M3MEHEHUE BHYTPEHHEH DSHEPIrUM MJEANbHOIO Tra3a 3a LMKJI PAaBHO HYIIO,
dopmyiny st KITJI TernnoBoi MalinHbl MOKHO NIEpENUcaTh B BUAE:

_A_QHQ_, o]
o T
Jlns ma”HHOro IMKJa ‘Q"=|Q31| — MOJYJIb KOJMYECTBa TEIUIOTHI, OTAAHHOW ra3oM Ha

ydactke 3-1,a Q" =Q,, + Q,, — KOINYECTBO TEIIOTHI, OIYIEHHOH Ia30M Ha y4JacTkax 1-2 u 2-3,
CooTBeTCTBEHHO. Tak Kak ydactok 2-3 — uzorepma, 10 Q,; = A, — paboTte rasza Ha y4actke 2-3.

Takum ob6paszom, KIIJ] paccmaTprBaemoii TEMIOBOM MalllMHbI UMEET BU/L:

ul
Qo + Ay

[ToryunM BbIpa’keHUs JUIsl BXOJAIIMX B (OpPMYJy BEIMYUH |Q31|H Q12 .Jnsa storo

n=1-

BOCIIOJIB3YEMCA NIEPBBIM HAaYaJIOM TCPMOJUHAMUKH.

3

M3MeHeHne BHYTpEHHEH HEPruy raza Ha ydacrtke 1-2 pasno: AU, =—R (T2 —Tl) ,rme R —

yHHUBEpcalbHas Tra3oBas IOCTOsHHas. Pabora rasa Ha 9TOM yuyacTKe paBHa:

A, = %( p,+p)(V,-V,)= %( PN, — pV,) = % R(T,-T,). 3mech  GbUI0O  HCIONB30BAHO

P_P

Vl VZ

clenyer, 4yro: PV, = p,V,, 1 ypaBHEHHE COCTOSTHHA UIEaIbHOIO ra3a. Takum obpasom:
Q12 = AU12 + A&z = ZR(Tz _Tl)'

Monyne u3MEHEHMs BHYTPEHHEM OSHEpruuM rasa Ha ywacTtke 3-1  paBeH:

COOTHOILICHUE: , TIpeAcTaBisroniee co0oi ypaBHeHHE Iporecca 1-2, M3 KOTOPOTo

|AU,,|= g R(T,-T,), a wmoxyms paGoThl rasa Ha  OTOM  yYacTKe  paBeH:

|Au|=p.(V;-V,)=R(T,—T,). 3aech yureno, ato npouecc 3-1 — nzobapa. Takum oGpasom:

5
|Qu| =[AU | +|Ay| = 5 R(T,-T,).

Haiiném coorHomenue Mexay temmneparypamu 2 u Ti. Ilycts Temneparypa rasza B

P,

cocrosiHuM 2 paBHa 712. Eciu naBieHue raza Ha yqactke 1-2 uzmensercs B N pas, T.e. — =N, TO

Py



V.
51 szn B COOTBETCTBUM € ypaBHeHHeM 1pouecca 1-2. Torma mnomyumm:
1

p,V, =npnV, =n*pV, =n°RT,=RT,. Otkyna crueayer, uro T,=n°T,.

Takum oOpa3zom,
OKOHYATEIbHO HMEEM:

Qy = 2RT,(n*-1).

5
Q.| = > RT, (n*-1).
Nrak, ps KITJL nukiia noiaydaem cieayrouiee BbIpaXKEeHHE:

gRTl(nz -1)

2RT,(n°-1)+ A,
N3 nocnenHero BeIpakeHUsI HAUIEM n:

2A,(1-
n® :1+—A23( 77).
RT,(1+4n)

n=1

Hcnone3ys ypaBHenue npouecca 2-3 p,V, = pV,, nomyunm V, :&VZ. ITockonbky

Py
vV P,
V— =N U — =N, OKOHYATCJIBHO I10JIy4YacM V3 = n2V1 .
1 Py

2A,;(1-
OtBer: V, = 1+M \'A
RT,(1+4n)



3amaua 4. (19 6a/utoB). B Bepimnax kBajapara co cropoHoit a = 10 cM 3akperuieHsl HeOObIIHe
OJIMHAKOBBIC 3apsHKEHHBIC IAPUKH, 3apsabl KOTOpbIX paBHbI ( = 2 MkKii, a macca m =4 mr. B
LIEHTpE KBajpaTa YJEp’KUBAIOT €UI€ OJUH IIAPUK TAaKOM )K€ MAacChl, KaK U OCTAJbHBIE, HO
umeromuit 3apan g1 = 50 uKi. B HeKOTOpBIii MOMEHT MIapUK € 3apsiioM (1 OTIYCKAalOT, COOOIINB
€My CKOPOCTb, HaIlpaBJICHHYIO IapaJuIeIbHO OJHOM M3 cTOpoH KBaapara. Kakyro ckopocts V
COOOILMJIIN MIAPHUKY, €CIM OH OCTAHOBHJICS TOYHO B C€peIMHe OJIHOM U3 cTOpoH kBajpara? OTBeT
BBIPA3UTE B M/C, OKPYTJIIUB J0 AECATHIX.

Pemenne.
Ilo TeopemMe 0 KHHETUYECKOU YHEPTUH:

mvV 2
2
BepHJI/IHaX KBaI[paTa HpI/I JABUXKCHUN 3ap}1z[a.

A=q(p; —¢y).
[ToreHIMa 3JIEKTPOCTATHYECKOTO OIS B LIEHTPE KBaJpara paBeH

' 2nsoax/§ nsoa\/E

[ToTeHnnan 3EKTPOCTATUUECKOTO TOJISl B CEPEANHE CTOPOHBI KBaJlpaTa paBeH

=A, rae A — pa60Ta CUII BJICKTPOCTATHYCCKOI'O IIOJIA 3apAad0B, PACIIOJIOKCHHBIX B

q q q 1
= 2 . + 2 . = 1+ = |
P2 2me a ZTCSOa\/g ngoa( V5 j

OKOHYATEILHO MMOJIy4YnM:

2 qq 2 2qq, (V10 ++2-245 q¢
Vz\/m nsoa(l J5 \/_j_ nmsoa{ J10 Jz\/Snmsoa(loer_zm)'

V=\/ L ;"qql(lo 20 - 24/50) ~ 3-10°,/0,33q

4me,

OTtBeT: V =\/L4qTq;(10+@—2\/%).

4ng,



3anpaua 5. (16 6a0B). DKpaH, coOMparoIias JIMH3a U CTEKISHHBIN KOHYC PacTO0KEeHBI

TaK, Kak IOKa3aHO Ha pUCyHKe. JIMH3a HaXOauTCs Ha
paccTossHUM  OT  dJKpaHa, paBHOM  (OKYCHOMY
paccrossauto F =10 cm. ['nmaBHas omnrtuyeckas ocCh
JIMH3bl OPUEHTHPOBAHA MEPIECHIUKYISIPHO SKpaHy H
COBIMAJAET ¢ OCblo KoHyca. [loka3arens npesnomieHus
crekna paBeH N =1,5. Yroa npu ocCHOBaHMU KOHYcCa
mMan u paseH o =0,08pan. Ha xoHyc BmOJB
ONTHUYECKON OCH MaJaeT y3KUH MapajuiesIbHbIN My4oK
ceera. Omnpenenure auaMeTp CBETIOrO KOJIbLIAa Ha

OKpaHeE. OtBeT BbIpa3uTE€ B CM, OKPYITIUB [0 JOCCATBIX. Cunrath J1 MaJlblIX YIJIOB

p=tgp=sing.

Penrenne

Jlyd, mamarommii Ha KOHYC, IIOCJIE IIPOXOXKIEHUS KOHyca
noBepHercss Ha yron O. Ha pucynke BugHO, 9T0 O=f-«.

[Tockonbky f=ca-n, 1O
S=a(n-1).

Takum O6p&30M, BCPXHAA YaCThb ITy4YKa ITOBCPHCTCA BHU3, a

\

HHXXHAA — BBCPX HaA OI[I/IHaKOBHﬁ yroia 8, B PE3YJIbTATC YCro IIOCJIC MPOXOXKIACHUS JIMH3bI Ha

9KpaHC IMMOJIYUUTCA CBCTIOC KOJIbIO paanyComM

r=Ftgs =Fa(n-1).

COOTBeTCTBeHHO, ANaMETP CBETJIOTO KOJIbIIA PABCH:
D=2Fa(n-1).

Otger: D=2Fa(n-1).

KpacHbIM BbIJIeNIeH BapbUpyeMbIi TapaMeTp B 3ajaue.

Kputepuii olieHUBaHMUSL:

[ToHbIN Gayt [Tony4eH BepHbIM YUCIICHHBI OTBET

0 6amoB HeT BEpHOT0 YHMCIEHHOIO OTBETA




