Vuusepcumemckas onumnuada wikonbhukos «benvuonoky 2018-2019 2. 3axnowumensuolil sman

Kpurepun oueHuBanus 3aJaHU 3aKJIIOYUTEIbHOI0 3TaNa
omMnuaabl «beJb40HOK» M0 pusuke
8 ki1ace
BapuanTt 1

3apaua 1. (10 6amuoB) saas denop u KOT MarpocKuH OJHOBPEMEHHO HAyald JBUXKEHUE
HaBCTpeuy JApYT APYry o TiaaBHOH ynwuie B 1. [IpocTokBammno, a nec [llapuk G6eran oT ogHOTrO
k apyromy. Kakoi myre nponenan Ilapuk, ecmu ckopocts asam Pegopa v, =4 KM/dac,

CKOpOCTh KoTa MarpockuHa v, =3 KkM/dac, ckopocts Illapuka v, =10 km/uac? HavaneHoe

paccTosiHue MeXIy KoToM u asaei Gegopom S1=490 m.
Pemenne u kpuTepuu OLlEHUBAHUS

1. 3anmcana B sSBHOM BHIE HJes, YTO IyTh, KOTOphli mpobexkan [lapuk, paBeH
MPOU3BEICHUIO €r0 CKOPOCTM Ha BpeMsl 0 BCTpeud Mexay asaeit demopom u

MaTpoCKUHBIM:
2. OmpeneneHo BpeMs OT Havaja JIBIKEHUS 10 BCTpeun asau Pepopa u kota MarpockuHa
S
t=—"1 (2 6amna)
v, + v,

3. 3ammcaHa popMyna B 00LIEM BUJE Ul ONPEAEICHUS I1yTH
S
S, = v, -1
v, + L,

(3 6amna)

4. Tlomy4en nmpaBUIBHEIN OTBET: S, =700 M (2 6anna)
Ecnu cuntanu pasaensHo, TO CHATB] Oani.

3agauya 2. (10 6asnoB) Pribak chenan u3 meHoIUIacTa IJIOTHOCTBIO p1=15 KI/M° TIOILIABOK B
Buje crepkHa maimuHod (=10 cm m maccod mM;=30 r. Kakoe MHUHHMMalIbHOE KOJIMYECTBO
CBUHIIOBBIX HIapUKOB 00bEMOM V=645 MM, TUTOTHOCTBIO p=11,3'103 Kr/M° eMy HeoOXOAMMO
MPUKPEINUTH K JIECKE, YTOOBI MOMJIABOK IJIaBaJl BEPTUKAILHO, HE OMPOKUIBIBAsCH. [110THOCTH
BOIBI Po=1000 Kkr/v®,
Pemenve u kpuTepuu olleHUBAHUS
1. B sBHOM Buje 3amMcaHa HAEs, YTO JUIg OOCCIEUYECHHS BEPTHUKAIBLHOTO IIJIABAHUS

HE00XO0IMMO, YTOOBI IIEHTP MACC MOIUIABKA HAXOAUJICS HUKE YPOBHS BOJIBI:
\% ,
l in = o win Vi, = PR rae Vi — 00béM moraBka. (2 6anna)

2. 3ammncaHo YCJIOBHUC IIJIaBaHU: TIOIIJIaBKa C YUCTOM BBITAJIKMBAIOIIEH CHIJIBI, I[CﬁCTBymH.[Cﬁ
Ha HNIapUuKH:

V.
Po0 ?1+ NpogV =(m;+Nm,)g, rme Vi= mi/pi;- Macca momiaBka, Mp=pV- Macca

JPOOUHKH. (3 6amna)



3. HOHY‘-ICHO BBIPAXKXCHUC IJId KOJIMYCCTBA CBUHIIOBBIX MIAPHUKOB!

_ (po/2=p) V1 _ (po/2-p1) M1/pP1
" (p-po) V  (p-po) V (3 banna)

4. Tlomydyeno uucnenHoe 3Hauenne N=14,6, HO pe3yabTaT 3aCUYUTHIBATH TOJBKO, €CIH OH
OKPYTIJIEH 0 IETbIX, T.€. OTBET I0JKeH ObITh N=15. (2 6ama)

3apaua 3. (12 6asuoB) M3ornyras B Buae OykBbl II mmpokas TpyOka 3amojHeHa BOJOH WU
OJIHMM KOHIIOM OITyIIEHa B COCYJA C KEPOCHHOM, JAPYTUM B COCYIl C BOJOM Ha OJMHAKOBYIO
BbICOTY. POBHO mocepennne TpyOKH pacroiokeH HEBECOMBIN MOPIIEeHb, KOTOPBI MOXKET JIETKO
cKoJb3uTh. Ha kakoe paccTosiHuE U B KaKyl0 CTOPOHY CIABUHETCS 3TOT MOPILEHb.

5 Sy

[Tnomane nHa cocynoB Se=10 cM?, IIowab TpyOKu S=5 oM, riyouHa norpyxenun h=2 cw,
IJIOTHOCTH BOJbI p1=1000 KF/M3, IJIOTHOCTh KepocuHa py=780 KI/M.

Pemmenuie u kpuTepuu olleHUBaHUS
1. 3ammcaHo OOOCHOBaHUE TOTO, YTO TOPIICHb OYACT CABUTATHCS B CTOPOHY KEPOCHHA
dbopMyII0ii UK CIIOBaMHU:
p,gh+ P, —pga>p,gh+P,—pga, Po — naBieHue armochepHoe, a- BbICOTA

BEPTUKAJIbHON YacTH TpyOKH. 3amuch MPOU3BEICHA HA YPOBHE KOHIA MOTPYKEHHOMH
TPYOKH.

[T10THOCTh KE€pPOCHHA MEHBIIE IUIOTHOCTU BOJbI, MOCKOJIBKY UX INIyOHMHBI MOTPYXKEHUS
OJIMHAKOBBIE, TO MOPIIEHh HAYHET CMEILIaThCsl B CTOPOHY KEPOCHHA

(1 6amnna)
2. 3ammcaHo yCIIOBHE PAaBEHCTBA JAaBJICHUIN B CTAIIMOHAPHOM COCTOSIHUU:
p,9(h—Ah)+P, —pga > p,g(h+Ah,)+ P, — pga (2 6anna)

3. 3ammcaHo 00OCHOBaHWE paBEHCTBA 00HEMOB YOBIBIIEH BOABI B MEPBOM U NPHUOBIBIIECH
BTOPOM CTaKaHe, a 3HAYUT U PABEHCTBA M3MEHEHHs YPOBHs BBICOT >KHUIKOCTEH, TaKk Kak
paBHBI IJIOLIAI! CTAKaHOB
AV = SAhy = SAh,

Ahy; = Ah, = Ah (16ammna)
4. B MOMEHT yCTaHOBJICHUS PAaBHOBECHUS B CUCTEME YPOBEHb BOJIbI yMEHbIIUTCS Ha Ah.

an = (P1=P2) (2 Garna)
(P1+p>)

5. 3amnucana ¢popMmyna JUist CMEIEHHs MTOPUIHS Yyepe3 00beM BBITECHEHHOM BOBI:
V =(S,-S)Ah=/S

(S, —S)Ah

(= (26amma)



6. 3ammcana ¢popMya s CMEIICHHUS TTOPITHS Yepe3 TUIOTHOCTH:

_ (So—S) (p1—p>) h
S (p1tp2)

7. Tlony4yeHO 4MCIEHHOE 3HAaYECHUE:
(=0.247 cm=0.25 cm

(36a112)

(1 6amnna)

3anaua 4. (10 6anoB) B Xakacuu 311 cosiHEeUHBIX THEHM, CpeaHEroaoBasi NPOAOJLKUTEIIBHOCTh
ceroBoro aHs 11,8 waca. OmpenenuTe MakCUMajabHOE KOJHUYECTBO AJICKTPOIHEPIHHU 3a TOJI,

KOTOpPO€ MOXHO MHOJYYHTh OT MOJAYJIS COJHEUHOW OaTraped, BOJIbTAMIIEpHAs XapaKTepPHCTHKA

KOTOPOTO IPEJICTABICHA HAa PHCYHKE 2.

1. 3amucana ¢popmyna mig pacyera mouraoctu P = U

\
Bonb-amnepHaa XxapaKTepUCTUKa
— —— pnAconHe4yHou batapen
: \
u, B \
\ Y,
Puc. 2

Pemenus u KpUTCpUH OLICHHUBAHUA

(1 6aswn)

2. TlpuBenens! pacueTsl. BeiOpaHO MakcHMaIbHOE 3HAUEHHE MOIITHOCTH.

(3 6ama)
U, B LA P, Bt

0 2.7 0
4 2.7 10.8
8 2.7 21.6
16 2.6 41.6
16.5 2.55 42.0
17 2.48 42.2
18 2.3 41.4
19 2 38
20 1.5 30
22 0 0

3. Ecimu MMOCTPOCH Ppa(I)I/IK 3aBUCUMOCTU MOIIHOCTH OT HAIIPSXKCHUA.

BriOpano

MaKCHMallbHOE 3HaYeHue MourHoctu P= 42 Bt mo rpaduky To 106aBuTh (3 Oanna )

P, Br

as

s0

BoEON N
owowaon

SaABMCMMOCTE MOLLIHOCTI OT HanpPAM<eHnna




4. 3anmcana Gopmyia s pacueTa BbIpabaThIBAeMON YHEPTUH:
Q="Pt ( 26amma)

5. I[aHO YHUCJICHHOC 3HAYCHUC:
Q=554,9-10° Ik (1 6asa)

3agaua 5. (10 6amuoB) [Ipusma BemonHeHa Ha 1/3
00bEMa u3 11baa, Ha 2/3 u3 amoMuHusA. B ocHOBanuu A1 : - C1

IPU3MBl JIEKUT PAaBHOOEIPEHHBIN MPAMOYIOIbHBIN B x’/
TpeyrojabHUK. ['MnoreHys3a tpeyroapHuka paBHa 10 R'Hﬁ’/
cM, BbIicoTa npu3Mbl 10 cM. Omnpenennte KOIUYECTBO 51
TEIUIOTHI, MEpeJaHHOE MpHU3ME JIsl pPACIUIaBICHUS
BCErO JIbJIa.

HavanpHas TeMIiepaTypa MIPU3MBI T=0°C,
TermoéMKOCTh  amoMuuus  C=870 Jx/(rpamg-kr)

ynenpHas Temtora rnaBinenus L=330 x/[x/kr,

IUIOTHOCTH JIhJA 900KF/M3, IUIOTHOCTH  AJTIOMUHUS -, y
2700 xr/nm’. .

Pemienuie 1 KpUTEpUN OLICHUBAHHUS
1. OGocHoBano, 4uro OSHeprus He Oyner B
TPaTUTBbCS HAa HArpeB  QJIIOMHHMS, TaK KakK JieJ HaxOOUTCS  IpH
(1 6amm)
2. OmpeneneHa BelMYnHa KaTeTa U3 TeopeMsl [Tudaropa:
c? =2a’ a=c/+2 (2 Gamna)
3. 3ammcana popmyna 1 pacueTa IOl TPEYTrOJIbHUKA!

a’? ¢?

S = T4 (1 6amn)
4. OrmpeneneH 00beM M Macca Jibja:
5.V YA s (2 6anna)
3 12
6. 3amucana popmysa s pacyeTa MaccChl JIbJIa:
m=pV (1 6amm)
7. 3amnucana opMmyna JuIs pacyeTa He0OX0AMMOW SHEPTUU /IS MIJIaBJICHUS JIbAA:
Q=Lm= LLZh (2 6amnna)
12
8. TlosmyueH yMCIEHHBIN pe3yabTar:

9. Q~24,75*10° JIx (1 Gamn)



Vuusepcumemckas onumnuada wikonbhukos «benvuonoky 2018-2019 2. 3axnowumensuolil sman

Kpurepun oueHuBanus 3aJaHU 3aKJIIOYUTEIbHOI0 3TaNa
omMnuaabl «beJbuoHOK» 10 pusuke
8 ki1ace
Bapuant 2

3apaua 1. (10 6amuoB) saas denop u KOT MarpoCKUH OAHOBPEMEHHO Hadalld JBUKEHUE
HaBCTpeuy JApYT APYry o TiaaBHOH ynwuie B 1. [IpocTokBammno, a nec [llapuk G6eran oT ogHOTrO
K apyromy. Kakoe paccrosiaue S; ObUIO MEXIYy KOTOM M MallbYMKOM, €CIIM K MOMEHTY BCTpPEUn
nyTh, KoTopblii mpoGexan Illapux pasen 1400 m. Ckopocts naam ®enopa v, =4 Km/4ac,

CKOpoCTh KoTa MaTtpockuHa v, =3 Kkm/yac, ckopocTs Illapuka v, =10 km/yac.

Pemienue u kpuTepuu OlLICHUBAHUS
1. 3ammcana B SBHOM BHAC HACSI, 4YTO IyTh, KOTOpbId mpobexkan Illapuk, paBeH
MPOU3BEICHUIO €r0 CKOPOCTM Ha BpeMsl 0 BCTpeud Mexay asnaeit demopom u

MaTpoCKUHBIM:
S, =vgt (3 6anna)
2. OmpeneneHo BpeMs OT Havaja JABIKEHUS 10 BcTpeuu asau Penopa u kota MaTpocKuHa:
S
t=—"1 (2 6amma)
v; +V,

3. 3amucana ¢opmyia B 00IIeM BHJIE IS OTIPEACIICHUS TyTH:

_ (v; +0,)S,

S, ( 3 6ayna)

U3
4. TlomydeH mpaBuibHBIN OTBeT: S; =980 M (2 Gama)

Ecnu cunranu paznenbHO, TO CHATh 1 Gamn

3anaua 2. (10 6a/ioB) Pribak cheman u3 MmeHOIIacTa IUIOTHOCTBIO p1=15 KI/M°® MOIUIaBOK B
Buze crepxHs aauHoi (=10 cm u mMaccoit m1=30 r. Onpenenure 0o0bEM CBUHIIOBOTO ILIAPHKA,
eclu pbl0aKy MX MPUILIOCH MOBECUTh HA JIECKY MUHMUMYM 8 INTYK, YTOOBI MOIJIABOK IJIaBaj
BepTUKaNbHO. [noTHOCTH CBUHIIA p=11,3" 10% kr/™® , IIOTHOCTB BOZIBI po=1000 Kkr/m®,

Pemenne m xkpurepuu oLleHUBAHUSA
1. B sBHOM BuJe 3amucaHa ujaed, 4TO A OOecnedyeHHs BEPTHKAJIbHOIO IIJIaBaHUs
HE00X0UMO, YTOOBI IIEHTP Macc MOIUIaBKa HAXOAUJICS HUKE YPOBHSI BOJIBI:

\Y
Conin = o Viin = ?1 , r7ie V1 — 00bEM TI0IIaBKaA. (2 6anna)

2. 3ammcaHo YCJIOBHUC TIJIaBaHU: TIOIIJIaBKa C YUCTOM BBITAJIKMBAIOIIEH CHIJIBI, I[CﬁCTBymH.[Cﬁ
Ha HMIapuKH:

Vv
Po0 ?1+ NpogV =(m;+Nm,)g, rme Vi= mi/p;- 00béM mnomiaBka, My=pV- Macca

JTPOOVHKHU. (3 6amna)
3. TlomydyeHO BBIpa)KEHUE JIJIS ONIPEICICHUS 00bEMa CBUHIIOBOTO IApHKa:

V= (po/2=p) Vi _ (Po/2-p1) M1/p1 (3 6amna)
(p—po) N (p—po) N




4. TlomydyeHo uncieHHoe 3Hadenue V=11,7 10° M= 11,7 eM® (2 6anna )

3agauya 3 (12 6aauoB). U3ornyras B Buzae Oyksbl II mmpokas TpyOka 3amosiHeHa BOJOW U
OJIHMM KOHIIOM OIIyIlIEHa B COCYJ C KEPOCHHOM, JAPYTUM B COCYJ C BOJOM Ha OJMHAKOBYIO
BbICOTY. POBHO nocepennHe TpyOKH pacroioXeH HEBECOMBIN MOPIIEHb, KOTOPbIA MOXKET JIETKO
CKOJIb3UTH (puUcyHOK 1). B Kkakyio CTOpOHY CABHHETCS 3TOT mopiieHb. Omnpenenure riiyouHy
OrPY)KEHHs, eC/IH IUIOMAAb AHA cOCynoB Sp=10 cM% miomans TpyOKH S=5 cM?, IUIOTHOCTH
BOJIbI p1=1000 KI/M>, IUIOTHOCTS KepocuHa p,=780 Kr/M>, eciu nopuieHb cMectuiics Ha 0,2 cwm.

h

Puc.1

Pemenne u KpuTepuu OLICHUBAHUS
1. 3ammcaHo OOOCHOBaHWE TOTO, YTO MOPIICHb OYACT CIABUTATHCS B CTOPOHY KEpOCHHA
(bopMyIIoit MK CI0BaMHU:
p,9h+ P, —pga>p,gh+P,—pga, Py — naBimeHue armocepHoe, a- BbICOTA

BEPTUKAJIbHON YacTH TpyOKH. 3amuch MPOU3BEICHA HA YPOBHE KOHIA MOTPYKEHHOMH
TPYOKH.

[110THOCTHh KE€pOCHHA MEHbIIE IJIOTHOCTH BOJBI, MOCKOJIBKY MX TJIyOMHBI HOTPYKEHUS
OJINHAKOBBIE, TO MOPIIEHb HAUHET CMEIIAThCS B CTOPOHY KEPOCHHA

(1 6amnna)
2. 3aanaH0 yCJ'IOBI/Ie paBeHCTBa I[aBJ'IeHI/Iﬁ B CTaI_II/IOHapHOM COCTOSAHUU.
£,9(h—Ah)+ P, — pga > p,g(h+Ah,)+ P, — pga (2 6amnma)

3. 3anmcaHo 00OCHOBaHHE paBEHCTBA 0OBEMOB YOBIBILIEH BOJABI B NEPBOM U NPHOBIBILIEH
BTOPOM CTaKaHe, a 3HAYUT U PABEHCTBA M3MEHEHUS YPOBHS BBICOT >KMJKOCTEH, TaKk Kak
PaBHBI TIOMIA/IA CTAKAHOB
AV = SAh, = SAh,

Ahy; = Ah, = Ah (1 6amn)
4. B MOMEHT yCTaHOBJICHUS pAaBHOBECHS B CHCTEME YPOBEHB BOJIBI YMEHBIITUTCS Ha Ah.
Ah = Mh (2 6amna)
(P1+p2)

5. 3anucana Gopmysa s CMELEHUS MOPIIHS Yepe3 00beM BHITECHEHHOMN BOJIBI:
V =(S,-S)Ah=/S

0= (SO‘S‘Q’)N' (26ama)



6. 3ammcana hopmyia UIst CMEIIEHHUS TOPIIHS Yepe3 IUIOTHOCTH U Tyouny h:

S(p1tp2)
h o= pSPite)
(So—5)(p1-p2) (36anna)

7. Tlony4eHO 4MCIEHHOE 3HAYEHUE:
h=16cm (1 06amn)

3apaua 4. (10 6annoB) B Kpacnosipcke 199 conHeuHbIx JHEH, CcpeaHerooBas
IPOJOJDKUTENBHOCTh  cBeToBOoro JHsA 11,4 uaca. Omnpenenure MakCHMajabHOE KOJIMYECTBO
AIIEKTPOIHEPTUHU, KOTOPOE MOXKHO MOJIYYUTh OT COJTHEUHOM OaTapeu 3a rofl.

BonbpT-amnepHas xapakTepHCTHKa MOJyJIsl COTHEYHOM OaTapeu IpejcTaBiieHa Ha PUCYHKeE 2.
4 N

Bonb-amnepHasa XapaKTepucTuKka ann

Pemenue u KpUTCPpUHU OLICHHUBAHUS

1. 3amucana ¢popmyna mig pacyera mouraoctu P = U 1 Gann
2. TlpuBenens! pacueTsl. BeiOpaHO MakcHMaIbHOE 3HAUEHHE MOIITHOCTH.
(3 6ana)
U, B LA P, Bt
0 2.7 0
4 2.7 10.8
8 2.7 21.6

16 2.6 41.6
16.5 2.55 42.0
17 2.48 42.2

18 2.3 41.4
19 2 38
20 15 30
22 0 0

3. Ecam moctpoeH rpaduK 3aBUCUMOCTM MOLIHOCTH OT HAaNpsDKEHUS. BBIOpaHO
MaKCHUMaJibHOE 3HaueHue MomHocTd P= 42 Bt no rpaguxy, To 106aButh 3 6asma.

3aBMCHMMOCTE MOLHOCTH OT HaMNPAXXeHUA

as
ao

a0

P81

25
20
15

10




3anmcana ¢opmyra s pacdyeTa BrIpadaThIBAEMOM SHEPTHH:
Q="Pt (2 6amna)

I[aHO YUCJICHHOC 3HAYCHUC:
Q=343,0*10° Ik (1 Gamn)

3apaua 5. (10 6amnoB) Ilpusma BeioNHEHA

Ha 2/3 0GbéMa M3 TbIa, Ha 1/3 M3 wenesa. B M - o7
OCHOBaHUU TPU3MBI JISKUT PaBHOOEIPEHHBIN o 7
NPSIMOYTOJIbHBIN  TpeyroyibHUK. [unorenysa R"*-@’/
TpeyroibHuka paBHa 10 cMm. Omnpenenure 51
KOJIMYECTBO TEIUIOTHI EPEIaHHOE MPU3ME IS
pacruiaBJIeHHs BCEro JIb/a.
Havanpnas Ttemmeparypa IpuU3MBI T=0°C,
TEIUIOEMKOCTE kene3a C=460 JIx/(krrpan),
yaenpHas Teruiota IwiaBieHus Jybna L=330
kJDK/kr, mroTHocTh Jibma 900 KF/Ms, A T--HH_ T C
IIOTHOCTS %ene3a 8600 kr/m’, g ]
Pemenuie u kpuTepuu OlIEHUBAHUS ~J1
O6ocHOBaHO, 4YTO OJHeEpruss He Oyner
TPATUTHCA HA HATPEB aTIOMUHUS, TaK KakK JieJ B
naxourest mpu 0°C. 1 Gamn
Omnpenenena BenuynHa KateTa u3 Teopemsl [lugaropa:
c?=2a’ a=c/+2 2 Gayt
3anucana ¢popMyna A pacyeTa IIIOMaal TPEYroIbHUKA:
a’® c?
e _+ 1 Gayr
2 4
Omnpenenen 00beM U Macca Jbjaa:
v=2sh-len 2 Gann
3 6
3anucana ¢popMyIia J1Jid pacueTa Macchl JIbJa:
m=pV 1 Gamn

3anucana ¢popMyiia A pacyeTa HEOOXO0AUMOMN SHEPTUHU IS IIJIaBJICHUS JIbJa:

Lpc’h
ITomyyeH 4uCIIEHHBIN PE3YIIBTAT:

Q=49,5*10° JIx 1 6amn



