Pemenne 3ananuii 141 9 kiaacca. Bapuanr 7.

KPUTEPUU OLHEHUBAHUA 3A/IAY.

° MakcumanbHbIM 0at 3a Kaxayro 3agaqy — 20.

. 3a KaXIyI0 3a/a4y BBICTABISICTCS 1enoe yuciio 6amwioB ot 0 mo 20. Ecnu 3amaua

OTCYTCTBYET, TO B Ta0OnwuIle mumeTcs X.

. Ecnm pemienne 3a1aun COAEPKUT pa3pO3HEHHBIE 3aIIMCH, NIPUCYTCTBYET PUCYHOK
(XOTh 4aCTHYHO NPABWIBbHBIN) M OJHA- JBE MpaBHJIbHBIE (POPMYIIbI, HO PEIICHHE, KaK TaKOBOE

OTCYTCTBYET MJIM a0COIIOTHO HEBEPHOE, TO MOKHO MOCTAaBUTH 1-2 Oaa.

o Ecnu pemenue BepHOe, COAEPKHUT Bce HeoOXoaumble (Gopmysbl U (U3UUECKHE
3aKOHBI, UMEET IIOHSATHBIC IOSCHEHUS, a TAKXKe IPOBEICHBI HEOOXOIUMBIC MATEMAaTHYCCKUE

peoOpa3oBaHus 1 MOJyYEeH MPABUIIBHBIN OTBET (OTBETHI) — 3TO 20 Gayios.
o Bepuble pemienus 3a1a4 MOTyT OTJIMYAThCS OT aBTOPCKUX.

L4 3a OTCYTCTBUC HOHCHCHHﬁ, YU CJICHHBIX PACUCTOB WUJIU CAUHUIL (1)I/ISI/I‘ICCKI/IX BEJINYNH

MIPH BEPHOM PEIICHUH 33]]a4ld MOKHO CHSTH 1-2 Oasna.

J B cnyuae ecnu 3amaya cofaepKUT NpaBUIIbHBIA MyTh PEIICHUs, HO HE OBEACHA JI0
OTBETAa WJIM TOJY4YeH HENMPaBWIIBHBIM OTBET, MPH 3TOM MPHUCYTCTBYIOT OTIEIbHBIC MPABUIbLHBIE
3JIEMEHTHI PEIICHHMS], TO OLIEHUBAHUE MMPOBECTHU IO KPUTEPUSM, IPUBEACHHBIM HUXKE MOCIIE KaXI0M

3aJa4u.

1. Hunuanpuaeckuii crakan Maccoit 100 r nepxkat 1Byms najibliaMu 3a CTEHKU. Ecnu cTakaH

CKaTh MajbllaMH MO JUAMETPy C MaKCHUMalbHOM cuiiol F1 M TSHYTH MO riajKod TOpPU30HTAJIbLHOU

noBepxHocCTH, To 3a 0,2 ¢ ero ynaércs pazorHarhb 10 ckopoctu 5 m/c. Kakoil MakcMManbHON Macchl Ipy3

MOKHO TIOJHUMATh B CTAKAHE TAK, UTO 4CPE3 0,2 C OH an06peTaeT MaKCUMAJIbHYIO CKOPOCTH 30 cm/c?

(20 6annos)

Penrenne

[Tyctb K03 PuIeHT TpeHus NnaiblieB O CTaKaH paBeH W. B cioyuae, Korja Mbl TSHEM CTakaH MO TJaJKou

TOPU30HTAIIBHON OBEPXHOCTH, 110 BTOPOMY 3aKOHY HpIOTOHA nMeeMm:

Vi
pFy =ma, = m17

HpI/I noaAbEME CTaKaHa BBEPX YPAaBHCHHUE TUHAMUKHA JIBUKCHUA UMCCT BU !

pF; —(m+ M)g = (m+ M)a,
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[MoacraBisis 3naveHus ki u a2, moayunm
Vl Vm
ml?— (m+M)g = (m+M)T

Macca rpy3a paBHa

m(F-9-2)
M=—"——>=01kr
g+
Kpurtepuu onennBanus 3agaum 1.

Pemenne comep:KuT cjenymomye BepHble 3jieMeHTbl | Max. 0ajsl  CTaBUTCH, KoOrjaa

peLIeHHus. JAAHHBIN 3JIEMEHT pelleHHs c/AeJIaH

banabl 3a Kaxkabli BePHBIN 3J1eMEHT pelleHusl | BEPHO M MOJIHO.

CYMMHUPYIOTCS
1 | HaiineHo 3HaueHue CUibl TPEHUS ot 1 10 6 6amioB
2 | CocTaBieHO ypaBHEHHE TMHAMUKH JIBIDKEHUS BBEPX ot 1 10 6 6amnoB
3 | [Nomy4yeHo BeIpayKe€HHE 11 MacChl B 00IIEM BUJIE ot 1 10 6 6amioB
4 | PaccunTaHO 3HaYEHUE MACChI ot 1 10 2 6amnoB

2. XKenesnwii mapuk oobemom 0,25 M1 omyckaeTcss B BSI3KOM MHUAKOCTU C IOCTOSHHOMN

cKopocThio 5,5 M/c. Cuiia BSI3KOTO TPEHHSI MPSIMO MPOTOPLHOHATIBHA CKOpOCTH Iapuka. KoadduuneHnt

nponopimoHanbHocTu paBeH 0,003 H-c/mM. Bo ckonbko pa3 MIOTHOCTH JKHAKOCTH MEHBIIIE MJIOTHOCTH

Kernesa, paBHoit 7800 kr/m>?

Pemenue
3anuuieM ypaBHEHHE TMHAMHUKY JBUKEHUS [IAPUKaA B KUIKOCTH:
VPwapg = VPxg + kv

Pazgenum 00¢ yacTu YpaBHCHHA HA INIOTHOCTD IIapHKa:

P KV
vg =vg +
p].uap p].uap
Pemum ypaBHEHHE OTHOCUTEIBHO pp =
map
P kv 0,003-5,5

~ 0,154

- 1=
Pumap V9 Puwap 0,25-10-%-10-7800

Paccuntaem oOpaTHOE OTHOIIEHHE, paBHOE 6,5.
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Kpurepuu oueHuBanus 3agaum 2.

Pemenne conep:kuT cieayomue BepHbie 3JIeMeHThI
pelieHusl.
banabl 3a Kaxkabli BePHBIH JJI€MEHT pelleHus

CYMMHPYIOTCH

Max. Oaaad craBUTCH, Korja

JAHHBIN 3JIeMEHT pellleHus1 ¢c/aeIaH

BEPHO U MOJIHO.

CocraBieHo ypaBHEHHE JUHAMHUKU JIBHXKCHHSI IIapUKa

B X KUJKOCTH

or 1 1o 8 6amnos

Pix

[TonydeHo BeipakeHUE It

map

or 1 no 8 GaioB

PaccunTano nckoMoe OTHOIIIEHUE

or 1 o 4 6annos

3. Tpu onuHakoBbIX Opycka, KaKIblii Maccoil M, CBSI3aHHBIX MEXAY COOOW HEBECOMBIMHU
HEPACTSHKUMBIMH HUTSAMH, JIBWXKYTCS II0 TOPU30HTAJIBHOM IIOBEPXHOCTH IIOJ JCHCTBHEM CHIIBI,
IPUIIOKEHHOM K IepBoMy OpYCKY M HallpaBJICHHOHN BBEpX MO YIJIOM « K ropu3oHTy. Haiinure 31y cuiy,
€CITM CUJIa HATSDKEHHS HUTH MEXIy MociefHuMHu Opyckamu 7, a kod(h(UIMEHT TpeHHs OpYyCKOB O

MTOBEPXHOCTb /L.

(20 6annos)
Pemenne

3anuieM ypaBHEHUS AUHAMUKH JIBUKEHUS 711 TPETHET0, BTOPOTO U TIEPBOTO TEI:

T —uymg = ma

T'—T —umg = ma
Fcosa —T' —u(mg — Fsina) = ma

Pemas oty cucreMy ypaBHeHHI OTHOCUTENBHO F, momyunm

_ 3T

~ cosa + usina

Kpurepun onenuBanus 3agauu 3.

Max.

Pemenue COACPKHUT CJICAYIOLINE BEPHDBIC 3JICMEHTDI 0asn CTaBUTCH, Korjaa

peuieHus.
Baanbl 3a Kaxablii BEePHBIH 3J1EMEHT peLIeHUs

CYMMHUPYIOTCS

JAHHBIN 3JIEMEHT pelleHus c/1eJaH

BEPHO H IMOJIHO.

CocraBieHEI YpaBHCHUA NTUHAMHUKU ABUKCHUS CHUCTCMBbI

OpycKoB

or 1 nmo 5 OawioB 3a Kaxaoe

ypaBHEHUE

[TonydeHo BeIpakeHUE 11 UCKOMOM CHJIIBI

or 1 no 5 GamioB
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4, Kaxnprit SJIEMEHT MIPOBOJIOYHOU CETKU HMEET

conpotuBiieHue r. Ompenenure, BO CKOJBKO pPa3 compoTuBieHHe R
oTHOCUTENBHO ToueK AB Gosbiie conpoTuBieHus I.

(20 6annos)

Pemenue
IIpeoOpazyeM cxeMy, BOCIIOJIb30BaBIIHCH

METOAOM OJHMHAKOBBIX ITOTCHIHMAJIOB. Ha PUCYHKC SKBHUIIOTCHUIHUAJIBHBIC

y31bl 00o3HadeHbl muppamm 1,2,3,4. AHanuzupys HCXOIHYIO CXEMY,

4 BBIIETIUM Tapbl AKBUIOTEHIMAIBHBIX y3710B — 1 u 2, a takke 3 u 4.

«CknenBasty uxX IIOIIapHO, JAJICC PACCUHHUTBIBACM COIIPOTHUBJICHHC CXCMbI

MCTOJO0M IIOCIICAOBATCIIbHBIX U MTApaJIJICIIbHBIX COGIII/IHGHI/Ifl. B pE3YIbTATC
Rogy, 3

T 2

Kpurepun ouenuBanus 3agaum 4

Pemenune COAECPKUT CJICAYIOIIHE BEPHBIC 3JICMECHTHI Max. 0an CTaBUTCH, Korja
pPeUICHUA. JAHHBIH 3J1eMeHT pelICeHUuA CACTAH

banabl 3a Kaxabli BepPHBIA JJI€MEHT PpelleHusi | BEPHO M MOJIHO.

CYMMMPYIOTCH
1 | BoisiBneHa nuaroHanabHasi CHMMETPHS LIETIH ot 1 10 5 6amnos
2 | BeimmonHeHo "pa3feneHue" HeHTpaIbHOIO y3i1a ot 1 1o 5 6amnoB

3 | Bomonaeno  mpeoOpazoBaHme memu ¢ ydeTtoM | oT 1 jo 5 6amios

MOCJICAOBATCIIbHBIX U MapaJIJICIIbHBIX COGI[I/IHeHI/Iﬁ

4 | TlomyyeH oTBET ot 1 1o 5 6amnos

5. B mioTHO 3aKpBITOI KacTprojie-CKOpOBapKe BOJYy Harpenw 10 temmeparypsl t1 = 115°C.
Eciu pe3ko OTKpBITH KPHIIMIKY CKOPOBApKH, TO BOJA 3aKWIIAET, W 4acTh ee ucmapsercs. Omnpenenure,
CKOJIBKO TMPOIICHTOB COCTABIISIET Macca MCIIapUBIIECsS BOJIbI, IO OTHOIIEHUIO K UCXOJHOW Macce BOJBI B
KacTprojie. YJenbHas TeIoeMKOocTh BoAbl ¢ = 4,2 x/[x/(kr-K), ymenbHas Ttemnora mapooOpa3oBaHHs

r=2,3 MJIx/kr.

(20 6annos)
Pemienune
1. VUcmapenue gactu BoJibI Maccoid AM Oy1eT MPOUCXOIUTH 3a CUET TEIIOTHI, TOJTy4aeMOi MPU OCTHIBAHUN

BCeil OCHOBHOM Macchl M BoAbI 10 Temneparypsl tx = 100°C.
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2. Ilpenebperas U3MEHEHHEM MAaCChl OCTBIBAIOIICH BOJBI (3TO MOKHO CAENATh, eclii AmM << M), 3anuiiem

ypaBHEHHE TEIUIOBOTO OajaHca.

Am _c(t, —t,)
r

Amr=mc(t, —t,) (1) (2)

3. Hucnoo#i pacuer. [IpuHrMaem cienyroniie 3Ha4YeHUs (PU3NICCKUX BEITUYMH, HCIIOIB3YEMBbIX B 3a/1a4e:
yaAeNbHAs TETUIOEMKOCTh BOJIbI ¢ = 4,2k /[x/(kr-K), ynenpHas Terora napoodpa3oBanus I = 2,3 MJDx/kr.

Am 4,2~ 103 - (120 — 100)

=3,65-1072« 1 3
m 2,3-10° ()
DTO 03HAYAET, YTO MPEATOI0KEHNE O MAJIOH Macce HCTIApMBIIEHCS BOJIbI, BEPHO.
Am c(t, —t,
OrtBer. = (t —te) -100% = 3,7%.
m r

Kputepuu oneHuBanus 3agaqu 5.

Pemienne conep:kuT cieayoiue BepHbie 3jeMeHThl | Max. 0aan  craBUTCs, KOrjaa
peuieHus. JAHHBIN 3J1eMEHT pellleHus caeIaH
Bannbl 3a Kaxablii BepHbI 3J1eMEHT pelleHHus | BEPHO U MOJIHO.

CYMMHUPYIOTCS

1 | [IpaBunbHO MOHATa PU3MYEcKas KapTUHA, mporecca u | oT 1 1o 5 6annoB

HMCIOTCS COOTBCTCTBYIOIIUC ITOACHCHUS

2 | 3anucaHo ypaBHeHUe TerioBoro 6amanca (1) 5 6annos

3 | [lonmyuyena ¢popmyna (2) ot 1 1o 5 6amnoB
B 3aBUCHMOCTH OT NPaBHIILHOCTH U

ITOJTHOTBI PCIICHUA

4 | TlpaBUIBHO YKa3aHbI 3HAYEHUS yaensHOM | Mo 1 Oammy 3a Kakaoe 3HAYCHHE
TEIUIOEMKOCTH  BOABI M YICNBbHOH  TEIUIOTHI | (Bcero 2 Ganna)

mapooOpa3zoBaHust BOJIbI

5 | IIponenan pacyeT U MOJYYEHO MPaBUIILHOE YUCIOBOE | OT 1 10 2 Ga/ioB B 3aBUCUMOCTH OT

3HaueHue (3) B JOJSAX WM TMPOIEHTAX HAJIMYUS YUCIIOBOTO pacyera U €ro
TOYHOCTH
6 | 3amucan (BBIIETICH) OTBET K 3aj1a4e B IPOIEHTAaX 1 Gamn
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Pemenus 3axanmii 15 9 kiaacca. Bapuanr 8.

B 3akppITOli C IBYX CTOPOH BEPTUKAJIBHO PACIIOIOKEHHON LWIMHAPUYECKON MPO3pavyHOU

TpyOke maccoil M = 20 r u jymmHo# L = 2 M Ha nHE cuaut myxa Maccol m = 1 r. B HEKOTOpbII MOMEHT

BPEMEHH OHa B3JIE€TacT BBEepX cO cKopocThio Vo = 10 M/c m ogHOBpEeMEHHO TPyOKa HAUYMHAET IMaaaTh.

HemnoasrxHbIil Habm01aTeh 3aMeUaeT BpeMs, 32 KOTOpOe Myxa JOJETUT 10 "moToska" TpyOku. 3a 31O

BpeMsl TpyOKa IIpoJieTaeT Kakoe-TO paccTosHue. Ha CKOIBKO OTIMYaeTcst paccTOsSHUE, MPOHICHHOE

TpyOKO# 3a TO K€ BpeMsi, IPH YCIOBHUHU, YTO MyXa OCTAETCs CUAETh Ha "mony" TpyOku?

Ah

v

npoieHHoe "1mosoM" paBHO

r—=°=1

MOJTyYUM

(20 6annos)
Pemenne
[Iycts Bpemst nonera myxu t. [Ipu B3nere Myxu co ckopocthio Vo

TpyOKa mpHOOpeTaeT CKOpPOCTh, HANPABIEHHYID BHU3 M  PaBHYIO

m
VOm p = —V0 . "Tlon" TpyOKu 3a Bpemsl 1MoJIeTa MPOUJIET PACCTOSHUC
2
gr
H = VO mpT + 7 .

HepeMeH_[eHI/IH OTHOCHUTCJIIBHO HCIIOABHXHOI'O Ha6J'IIO)IaTeJ'I5I 3a

BpeMs T MyXHU U "TIOTOJIKA" TPyOKH CBSI3aHbI COOTHOLLIEHUEM
Vor+H=L.

W3 5TuX BBIpa)KEHMI CIIEAYET, YTO

2

m m
V2 1+— | +29L -V, |1+ —
0 M g 0 M

9

VY4uThIBas, 4TO ¢ MyXOH, cuasdieit Ha "momy" TpyOKH, pacCTOsHUE,

2
H-ah=92
2

A=V, - <88 cx
M
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Kpurepun ouenuBanus 3agaum 1

Pemenue comepskuT cieaywiiue BepHbie djeMeHThl | Max. 0ajin  cTraBUTCSl, KoOraa
pelieHusl. JAHHBIH 3JIeMEHT pelleHus cleJIaH
banabl 3a Kaxabli BePHBIN 3J1eMEHT PpelleHusl | BEPHO M MOJIHO.

CYMMHPYIOTCH

1 | Onpenenena HavanbHas CKOPOCTh TPYOKH mpu B3jiere | oT 1 g0 4 6amioB
MYyXH

2 | OnpeneneHo paccTosiHHE, NPOHIEHHOE TPYOKOoH 3a | ot 1 10 4 GamioB

BpCEMs 1IOJICTA MYXH

3 | HalineHno Bpems moJjieta or 1 1o 4 6aioB

4 | Onpeneneno Bpems moiieta TpyOKU ¢ Myxoi, cuasieii | ot 1 1o 4 6amios

Ha IOJIy
5 | Haiinena pazHuna pacctostHui ot 1 110 4 6amnoB
2. B crakane, noBepXy HAIlOJHEHHOM BOJOH M 3aKpPBITOM CBEPXY KpBIIIKOH, IUIaBacT

IleperlHHI)II\/JI HIapukK. Bo ckomnbko pa3 YBCIUYUTCA OAaBJICHUC HIApHUKa HA KPBIIIKY, €CJIN CTaKaH ABUIKCTCA

¢ yckopenueMm a = 0,49, HanpaBIeHHBIM BBEPX?

(20 6annos)
Pemenue
B noxoe Ha nepeBsHHBIN IIAPUK JEHCTBYIOT CHJIA TSDHKECTH, CHJa ApXMMeIa W CWJIa JABJICHUS
KpBIIIKK Ha 1mapuk (o 3 3akoHy HbroTOHa paBHasi cuje NaBieHHs MIapHKa Ha KPbIIKY). CBA3b MEXAY
HUMHU BbIpaXkaeTcs Kak
mg+N—F,=0
mg+ N —pgV =0
Jlns cuiel naBieHus
N =g(m—pV)
IIpu 1BUKEHUHN CUCTEMBI C YCKOPEHUEM
N'"=(g+a)(m—pV)

OTHoOIIEHUE CHIT JaBJICHUA:

N’ +a
—:g :1'4.
N g
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Kputepuu oneHuBanus 3agauu 2

Pemenne comep:KuT cjenymomnye BepHbie 3j1eMeHThl | Max. 0ajl  CTaBUTCH, KoOrjaa
peluieHusi. JAHHBIN 3JIeMEHT pellleHusl ¢/1eIaH
Bannbl 3a Kaxablii BepHbIH 3J1eMEHT pelleHHs | BEPHO U MOJIHO.

CYMMMPYIOTCH

1 | 3anucano yciaoBHue paBHOBECHS LIapUKa B IIOKOE ot 1 o 8 H6amnos

2 | 3anmrcaHo COOTHOIICHUE CHJI, ICHCTBYIOIIMX Ha IIapuK, | oT 1 10 8 6amioB

B YCKOPEHHOM JIBMYKCHUH

3 | HaiimeHo OTHOIIIEHUE CUII JaBJICHUS or 1 1o 4 6aioB

3. Tpu onuHakoBBIX OpycKa, KaXKIbId Maccod M, CBSI3aHHBIX MEXAY CO00l HEBECOMBIMU
HEPACTSOKUMBIMU  HUTSAMHM, JBMXKYTCA [0 TOPU3OHTAJIBHON IIOBEPXHOCTH TIOJX JEHUCTBHEM CHIIBI,
MIPUIIOKEHHOM K TIepBOMY OpYCKY M HaIlpaBJICHHOH BBEPX MO YIJIOM « K ropu3oHTy. Haiinute a1y cuiy,

€CIT CWJIa HATSHKCHHUS HUTH MEXAY MEPBBIM U BTOPBIM Opyckamu 7, a KO3(hGUIMEHT TpeHus: OPYCKOB O

MTOBEPXHOCTb /L.
(20 6annos)
Pemenue
3anuieM ypaBHEHUS AUHAMUKH JIBUKEHUS JIJIs1 TPETHET0, BTOPOI'O U IIEPBOIO TEJI:
T'— umg = ma
T—T —umg =ma
Fcosa — T — u(mg — F sina) = ma
Pemas sty cucremy ypaBHEHUM OTHOCUTENHHO F, momyyum
_ 3T
" cosa+ psina
Kpurepun ouennBanus 3agayqu 3.
Pemienue coaep:kuT cieayllnue BepHbIe Max. oasn
3JIEMEHTBbI pelIeHH . CTAaBUTCH, KOIJAAa JAAHHBIN

banabsl 32 KaxAbld BepHBIA  JJIEMEHT | JJIEMEHT PeLIeHUs] CAeJIaH

peleHusi CcyMMHPYIOTCSA BEPHO U MOJIHO.

1 CocraBieHbl ypaBHEHUS IMHAMMKHU JIBH)KECHHS or 1 no 5 GamioB 3a
cHCTeMBbI OPYCKOB Ka)KJ10€ ypaBHEHHUE

2 [TosnydeHo BeIpakeHHE 1JI1 HCKOMOM CHJIBI ot 1 10 5 6amnoB
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I 4. Haitgure cuiy TOka, TEKyLIEro 4epes

| —
R R I_I R COIIPOTUBJICHUC r, cClin BCC OCTAJIbHBIC
— — | — comnporusnenus pasubl R, a HanpsxeHue pasHo U.
5] o
; (20 6annos)
0 R
 +— remetue
9t0 cxemMa R

CUMMCTPUYHOIO MOCTA, B JUAroHallb KOTOPOIro BKIIIOYCH PE3UCTOp C

conpoTtusiieHueM 1. [103ToMy TOK uepe3 3TOT pe3ucTOp paBeH HYIIO.

Kpurepun onenuBanus 3agauu 4. U

Pemienne conep:kuT cieayoiiue BepHbie djeMeHThl | Max. 0aan  craBuTCsl, KOraa
pelieHusi. JAHHBIA 3JIEMEHT pPelleHUus C/AeIaH
Bannbl 3a Kaxablii BepHbI 3J1eMEHT pelleHHus | BEPHO U MOJIHO.

CYMMMPYIOTCH

1 | Caenano nmpeoOpa3oBaHHE CXEMBbI or 1 1o 8 6ayuioB

2 | Iloka3aHo, 9TO CHMMETPHS CXEMBI O3HAYaeT PaBeHCTBO | OT 1 10 8 GamoB

HaIIPsDKCHMS HA pE3UCTOPE I HYIIIO

3 | YcTaHOBIIEHO, UTO TOK Yepe3 pe3ucTop I paBeH Hylto | oT 1 10 4 Gannos

o. B xanopumerp, coaepxamuii 2 kr Boasl npu temmnepatype 20 °C, Opocuiau Kycok Jbaa
Maccoit 1 Kr, B IEHTpe KOTOPOrO BMOPOXKEH cTajmbHOUM miapuk maccod 50 r. Temmepatypa apga 0 °C.
VTOHET M CTanbHOH IIApUK MOCIe YCTAHOBJIEHHS TErIoBoro papHosecus? ITmoTHOCTH mbaa 900 kr/m?,
IWIOTHOCTH Boabl 1000 kr/M°, mtotHOCTH cranu 7800 kr/me.

(20 b6annos)

Pemenne
J1y1st oTBETa HA BOMIPOC 33/1a4 HY>KHO OIPEACIIUTD, PACTAET JIU BCSI JIbAMHKA. Y pABHEHHE TETUIOBOTO
OanaHca B MPEAMOIOKEHUH, YTO PacTaeT He BCS TbIMHKA, UMEET BUJI:
cym At = AAm
Paccumraem Am.

_ c,myAt _ 4200-2-20

Am = 2~ 33105 ~ 0,509 kr < 1 kr
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3HayuT, pacTaeT HE Bech JeA. PaccunTaeM CpegHIO IUIOTHOCTh OCTaBIICHCS JBJUHKU C
BMOpO)KeHHBIM CTaJIbHBIM I_HapI/IKOMZ

m, —Am + m,
m,—Am m.

P Pc

HOCKOJIBKy CpCaHdasa IUIOTHOCTb JIBAWMHKW M CTAJIBHOI'O IapuKa MCHBIIC INIOTHOCTH BOJBI, TO

KI' KI'
p = z98()$<1000$

JbAWHKA C HIApUKOM HE€ YTOHECT.

Kpurepun oueHuBanus 3agaum 5S.

Pemenune COAECPKUT CJICAYIOIIHE BEPHDLIE 3JIEMEHTHI Max. 0asn CTaBUTCH, Korjaa
peuICHUA. JAHHBIH 3JIEMEHT PeIICHUA CACTIaH

banabl 3a Kaxabli BePHBbIN 3J1eMEHT PpelleHusl | BEPHO M MOJIHO.

CYMMHPYIOTCS
1 | 3anucano ypaBHEHHE TEMJIOBOrO OajlaHca ot 1 1o 6 6amioB
2 | IlokazaHo, 4TO pacTaer TOJIBKO YacTh JIbJa ot 1 1o 6 6amios

3 | PaccunTana cpenHss INIOTHOCTh OCTaBIIEHCs JbIUHKH | oT 1 10 6 GamioB

C BMOPOXCHHBIM CTAJIbHBIM IAPUKOM

4 | Coeman BBIBOJ, YTO OCTaBIIasCd YacTh JBAUHKUA C | OT 1 10 2 OayuioB

IIapuKOM HE YTOHET
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Pemenus 3axanmii 1is 9 kiaacca. Bapuanr 9.

KPUTEPUU OLIEHNBAHIMA 3AJTAY.

° MakcumanbHbIM 0at 3a Kaxayro 3agaqy — 20.

. 3a KaXIyI0 3a/a4y BBICTABISICTCS 1enoe yuciio 6amwioB ot 0 mo 20. Ecnu 3amaua

OTCYTCTBYET, TO B Ta0OnwuIle mumeTcs X.

. Ecnm pemienne 3aaun coAepKUT pa3pO3HEHHbBIE 3alIUCH, NPUCYTCTBYET PUCYHOK
(XOThb 4aCTHYHO NPABWIBHBIN) M OJIHA- JBE MpaBHIbHBIC (POPMYIIBI, HO pEIICHHE, KaK TaKOBOE

OTCYTCTBYET MJIM a0COIIOTHO HEBEPHOE, TO MOKHO MOCTAaBUTH 1-2 Oaa.

o Ecnu pemenue BepHOe, COAEPKHUT Bce HeoOXoaumble (Gopmysbl U (U3UUECKHE
3aKOHBI, UMEET TOHSTHBIC MOSCHEHUS, a TakKXKe IPOBEICHBI HEOOXOJUMBIE MATEMATUUYECKUE

npeoOpa3oBaHus 1 MOJyYeH MPABUIIBHBIN OTBET (0TBETHI) — 3TO 20 Gayios.
o Bepuble pemienus 3a1a4 MOTyT OTJIMYAThCS OT aBTOPCKUX.

L4 3a OTCYTCTBUC HOHCHCHHﬁ, YU CJICHHBIX PACUCTOB WUJIU CAUHUIL (1)I/ISI/I‘ICCKI/IX BEJINYNH

IIPY BEPHOM PEIICHUH 33]]a4ld MOKHO CHSTH 1-2 Oasna.

J B ciyuae ecnu 3amaya cofepKUT MPaBUIIbHBIN MyTh PEIICHHs, HO HE JOBENICHA 10
OTBETAa WJIM TOJY4YeH HENMPaBWIIBHBIM OTBET, MPH 3TOM MPHUCYTCTBYIOT OTIEIbHBIC MPABUIbLHBIE
3JIEMEHTHI PEIICHHUS], TO OLIEHUBAHHUE MPOBECTHU MO KPUTEPHUSAM, IPUBEACHHBIM HUXKE TIOCIIE KaXI0M

3aJa4u.

6. HecsatukinaccHuk MBan VIBaHOB BbIlIeN U3 Aoma U nouien B mkony. CHadanga OH TPEThIO
4acTh CBOETO IyTH LI CO CKOPOCThIO V1 =4 kM/u. [IoHsB, uTO He ycneBaet, MiBan mo0exal co CKOpOCThIO
V2 = 9 kM/4 1 6exal ¢ 3TOW CKOPOCTHIO TPETHIO YaCTh BCETO CBOETO BPEMEHHU JIBUKEHUS. Y CTaB O€XKaTh,
JECATUKIIACCHUK OCTABLIYIOCS YacTh MYTH IIEJ CO CKOPOCTHIO, paBHOM CpeHEeN CKOPOCTHU Ha BCEM IYTH.

Haiinure 3Ty CKOpPOCTS. (20 6annos)
Pemenue

O603HaueHus: S — BeCh MyTh, t — Bce BpeMsi ABMXKEHUSI IKOJIbHUKA.

1. CpCIlHHH CKOPOCTh HAa TPCTHEM YUACTKC U, COOTBETCTBCHHO HA BCEM ITYTU

7. HapaMCTpBI ABWIKCHUS MIKOJIbHHUKA HA KAXKJIOM YUACTKC €T0 ITyTU MMPCACTABJICHBI B TaGJII/ILIe
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YyacTok nytu Ckopocts | IlyTs | Bpems
1 v S S
3 v,
V.t t
2 v, 3 3
S; S
Vg = =3_=
3 t, t] s ty

3. [Tonw3ysck TabnuIei, HAMAEM ITyTh U BpeMsl IBMIKEHUS Ha TPETHEM ydacTKe:

o g S_y t_2s Wt
3 3 23 3 3

v v S S3
P g
2 1
S _ 5S35V 3V ~3V (205 =¥ v
" - = V= y Ve, = 5
% _ 2 ¢ Vi _ch
3
3v, 3v,
5. Pemast monydeHHOE ypaBHEHUE IS Vep > Haiiiem Vep =41V -

6. Pacuer cpenneii ckopoctu V,, = NV4-9 =6 xm/u.

Kpurepun onenuBanus 3agauu 1.

Pemienue comepskuT cieayloliue BepHble 31eMeHThl | Max. (a1 craBUTCSl, KoOraa

peuICHUA. JAHHBIH 3JIEMEHT pemicHUus CaeJIaH

Bannbl 3a Kaxablili BepHbIH 3J1€MEHT peLIeHHUs | BEPHO U MOJIHO.

CYMMHPYIOTCH

Paccunrana ckopocTh Ha 3 y4yacTke ot 1 1o 3 6amnoB
Halinen nyTb Ha TpeTbEM ydacTKe ot 1 1o 3 6amnoB
Paccuntano BpeMs JBUKEHHUS HA TPETHEM Y4acCTKe ot 1 10 4 6amnoB

[Tonydeno ypaBHeHHE Il pacueTa cpefHeit ckopoctu | oT 1 10 4 6anmos
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5 | IlonydeHo BbIpakeHUE AJIsi CPEAHEN CKOPOCTH ot 1 o 3 6amios

6 | PaccunTana cpeaHsst CKOpOCTb ot 1 1o 3 GamnoB

8. W3 BepxHell TOUKU OKPYKHOCTH A OJJHOBPEMEHHO HAUUHAIOT a
JBUraThCsl JIB€ oOJuHaKoBble OycuHkH. OnHa OycHHKa IagaeT BAOJb
muaMmerpa AD, npyras CKoJb3UT MO abCONIOTHO IIafkod xopae AB,

cocrasnsromeii yron 0=30° ¢ Beprukansio. Haiiute oTHOLIEHHE BpEMEHH, 3a

KOTOpOe 0/iHa OyCHHKA TOCTUTHET Touku D, Ko BpeMeHH, 32 KOTOpOoe Apyras D
OyCHHKa JJOCTUTHET TOYKH B. (20

bannos)
Penrenune

[lycts nuamerp okpyxHocTH paBeH D. Torna Bpems neuxkenus no quamerpy AD paBHO

. 2D
L= |—
g
Bpewms aBmxenus o xopae AB paBHO
o 2Dcosa .
27 | gcosa ~ !

Kpurepun onenuBanus 3agauu 2.

Pemenne conep:kuT cieayromue BepHbie daeMeHThl | Max. 0aman  craBuTCs, KOraa
peleHus. JAHHBIH 3JIEMEHT PeLICHHUSs CAeJIaH
Baauabl 3a kaxablii BepHBIH 3J1eMEHT pelleHusl | BEPHO M MOJIHO.
CYMMMPYIOTCH
1 | PaccunTano Bpems IBUKEHHUS IO AUAMETPY ot 1 1o 8 6amnoB
2 | PaccunTano Bpems IBHKEHUS MO XOpJIe ot 1 1o 8 6amnoB
3 | CnenaH BBIBOJI O PAaBEHCTBE BPEMEH JBMKECHUS ot 1 10 4 6amnoB
9. Tpu onuHakoBBIX Opycka, KaKIblii Maccoil M, CBSI3aHHBIX MEXAY COOOW HEBECOMBIMHU

HEPACTSOKUMBIMU HUTAMH, JIBHXKYTCA I10 FOpHSOHTaHBHOﬁ IMOBEPXHOCTU IIOJ JleﬁCTBI/IeM CHIJIBI F,
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MPUIIOKEHHOM K TepBOMY OpYCKY M HampaBJIeHHOH BBEpX MO YIJIOM « K ropu3oHTy. Haiinurte cumy

HATSKEHHS] HUTH MEXY MOCIeIHUMHU OpycKaMu, eciid KO3(PGUIIUEHT TpeHUsI OPYCKOB O IOBEPXHOCTH K.

(20 6annos)
Pemenue

3anumeM YpaBHCHUA AMHAMUKHU ABUXKCHUA OJId TPETHETO, BTOPOI'0 U IIEPBOIro TEII

COOTBETCTBEHHO:
T — umg = ma
T'"—T —umg =ma
Fcosa —T' —u(mg — Fsina) = ma
Perast 3Ty cucteMy ypaBHEHHUI OTHOCUTEIBHO T, MOIyYrM

_ F(cosa + psina)
B 3

Kpurepun ouenuBanus 3agaum 3.

Pemienne conep:kuT cieayoiiue BepHbie djdeMeHThl | Max. 0aan  craBuTCsl, KOraa
peuieHus. JAHHBIN 3J1eMEHT pellleHus caeIaH
Banabl 3a Kaxablii BepHbI 3JJ1eMEHT pelleHHus | BEPHO U MOJIHO.

CYMMHPYIOTCH

1 | CocraBieHbl YpaBHCHUA ATUHAMUKU ABUKCHUA CUCTEMBI | OT 1 g0 5 OaioB 3a Kaxj0¢€

OpycKoB ypaBHEHUE

2 | IMomy4yeHo BBIpayKEHHE JI1 ICKOMOU CHITBI ot 1 10 5 6amnos

10. B cxeme, noka3zanHoi Ha pucyHke, R1=3 Owm, Ry = 2 OmM u
PUCYH R, ] e
R3=4 Owm. Ha pesucrope Ri Bbimensiercss MomHocTh 27 BT. 4 K R, —

Ompenenure, Kakas MOIIHOCTD BBIJEISIETCS Ha pe3uctope Ro. — 1
(20 6annos)
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Pemenue

Hamnpsixenue Ha mepBoM pe3ucTope paBHO

U1 = 1/P1R1

OTHoleHNEe HAMPSKEHUH Ha TIEPBOM M BTOPOM PE3UCTOPaX PaBHO

U, R3R3
Uy Ri(R; +R3)

MomHocTs Ha BTOPOM PE3UCTOPE paBHA

PiR;R3

Pp=—— =8B
27 RR, +R)Z "

Kpurepun onenuBanus 3agauu 4.

Pemienne conep:kuT cieayroiue BepHble 3jaeMeHThl | Max. 0aman  craBuTcsi, KoOrjaa
peueHust. JAHHBIH JIeMEeHT pelleHus cleJIaH
banabl 3a Kaxkablii BePHBINH JJ1€eMEHT pelleHusl | BEPHO U MOJIHO.

CYMMMPYIOTCH

1 | Paccuntano HanpsbKeHHE Ha TIEPBOM pe3ucTope paBHO | oT 1 10 8 Gamios

2 | PaccunTaHo OTHOIIEHWE HANpPsHKEHWH Ha TIepBOM U | OT 1 10 8 Gamos

BTOPOM PE3UCTOPAX

3 | PaccunTana MOIIIHOCTL Ha BTOPOM PE3UCTOPE ot 1 10 4 Gamos

11. Ha 3umneli nopore npu temmneparype cHera Mmunyc 10 °C aBToMoOuibp B TedeHue 1 MuH
OykcyeT, pa3BuBas MomHocTh 12 kBt. Kakoit 00bem Bobl 00paszyeTcs pu OyKCHUpOBaHUM aBTOMOOMIISA,
€CIIM CYMTATh, YTO BCS DHEPTUs, BBIIEIMBIIASCS NMPH OYKCHPOBAaHUH, UAET Ha HarpeBaHUE M IJIaBJICHUE
cHera? Y iebHas TEMI0eMKOCTb Tbaa ¢ = 2100 JIx/(kr-°C), yaenpHas TemioTa IiaBieHus bpaa A = 33-10%

JIx/xr.
(20 6annos)
Pemenne

CormacHo 3aKOHY COXpPAaHCHUA SOHEPTHUU UMCCM:

A=Q1+Q2,rme A=N-t
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Q1 =cm (t - t1)

Q2=Am

N-t=cm (tw, - t1) + M

m=N-t/(c (tnm-11) + 1)

m = 12000- 60 / (2100 - (0 + 10) + 330000); m = 2,05 kr, uckomsIii 06bem 2,05 1.

Pemenue
CorJiacHO 3aKOHY COXPaHEHHS SHEPIHU HMEEM:
A=Q1+Q2,tne A=N-t
Q1 =cm (tny - t1)
Q2=Am
N-t=cm (tw; - t1) + M
m=N-t/(c(tw-11)+ 1)
m = 12000- 60 /(2100 - (0 + 10) + 330000); m = 2,05 xr, uckombIii 00beM 2,05 .

Kpurepun onenuBanus 3agauu 5.

Pemienue  comep:xkutr  ciaeaywinue  BepHble | Max. 0aqu craBUTCH, KOrjaa
3JIeMEeHThI peleHus. JAHHBIN 3J1eMEHT pelleHus CaeJIaH

. . BEPHO U MOJIHO.
Banubl 3a kaxabiii BepHbIN 3JIeMEHT pelleHus

CYMMHUPYIOTCS (MAX =20 6aaJ10B)

CocTtaBiieHO ypaBHEHHE TEIIOBOTO OanaHca ot 1 1o 5 6amnos

ITocunTaHsl cJlara€MbIC, BXOIAAINIHWEC B YPABHCHUC | OT 1 o0 5 OaioB

TEIUIOBOTro OanaHca

Paccuuran o0beM BOIEI ot 1 mo 10 6annos
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