7-8 KJIacchl

Buumanue! [Ipy BEMUCIEHUSIX CUMTATH YCKOPEHHe CBOOO0aHOro magenus g = 10 m/c2,
Besne, rie He ckazaHo nHOE, OTBETHI JaBaTh B equHuLax CU, npu HEOOXOAUMOCTH

OKPYIJIMB 10 COTHIX.

1-1. NaBpuia e BHU3 MO OIMYCKAIOIIEMYCS 3CKaNaTopy U CycTWics 3a 1,5 MUHYTHI.
Ecnu 051 OH 0€ai Mo ACKanaTopy co CKOPOCThIO B TPH pa3a 0oJIbIIEH, TO OH
cnyctuics 0wl 32 1 MmunyTy. CKOJbKO BpeMeHu Oynet cryckarbes ['aBpuiia, cros
Ha JBUXKylieMca 3ckanaTtope? OTBET AaTh B MUHYTaX, OKPYTJIUB IIPU

H€O6XO}II/IMOCTI/I A0 [eJIoTro 9Ynucjia MUHYT.

12}

1-2. NaBpuia mies BHU3 MO OMYCKAIOIIEMYCS SCKAIaTOpy M CIyCTUiICsS 3a 1,5 MUHYTHI.
Ecnu Ob1 OH Gesxalt 1mo 3cKanaTopy co CKOpPOCThIO B TPH pa3a O0JIbIIeH, TO OH
cinyctuics 0wl 32 1 munyTy. CKOJIBKO BpeMeHu Oyniet cryckathes ["aBpuiia, cTos
Ha JABWXKYyIIeMcs dckanatope? OTBET JaTh B MUHYTaX, OKPYTJIMB TIPU

HEO0OXOUMOCTH JI0 IIEJIOT0 YHCIIa MUHYT.

12}

1-3. NaBpwuia e BHU3 1O OMYCKAIOMIEMYCS ACKaIaTOpy M CIyCTUiICsS 3a 1,5 MUHYTHI.
Ecnu Ob1 OH Oeskalt 1mo 3cKanaTopy co CKOPOCThIO B TPH pasza O0JIbIIEH, TO OH
cinyctuics 0w1 32 1 munyTy. CKOIBKO BpeMeHu Oynet cryckathes ["aBpuia, cTost
Ha JBIXKyLIeMcs 3ckanaTtope? OTBET JaTh B MUHYTaX, OKPYTJIUB IIPU

HGO6XOI[I/IMOCTI/I A0 OeJI0ro 4mucjia MUHYT.

12}

1-4. IaBpwia e BHU3 M0 OIMTYyCKAIOMIEMYCS ACKAIaTOpy M CIyCTUICS 32 1,5 MUHYTHI.
Ecnu Ob1 oH Gexan mo 3ckanaTopy co CKOPOCTbIO B TpH pa3a 0oJibllei, TO OH

ciyctuiics 0b1 32 1 MunyTy. CKOJIBKO BpeMeHH OyJeT cryckaThbest ['aBpuna, cTost



Ha JBWXKyLieMcs dckanaTope? OTBET JaTh B MUHYTaX, OKPYIJIMB IIPU

HCO6XOI{I/IMOCTI/I A0 OCJIOro 4uciia MUHYT.

12}

5
2-1. Benocurnieuct Bblexajl U3 Mocesika B TOPOJI U, TPOeXaB 5 BCETO IyTH, IIPOKOJION

Kozeco. Jlanplie oH, B3BaJUB BEJIOCUIIE] HA TUIEYH, MTONIeN nemKkoM. [Ipu aTom ero
CKOPOCTb OblJIa B 5 pa3 MEHbIIIE CKOPOCTH, C KOTOPOHM OH exaj Ha Besnocuneze. B
pe3yabTate Bech My Th 3aHsuT 3 yaca. Kakoe Bpemst oH mien nemkom? OTBET 1aTh B

MUHYTaX, OKPYTJINB IIpU HCO6XOI[I/IMOCTI/I o0 [OeJIoro 9ucjiia MUHYT.

{135}

5
2-2. BenmocurnieIucT BhIexaj U3 Moceika B TOPOJ U, TIPOeXaB 5 BCETO MyTH, ITPOKOJION

KOJICCO. I[EUIBIIIG OH, B3BaJINB BCJIOCHUIIC/ HA INIJICUYH, ITOIICII IICTITKOM. HpI/I 9TOM €I'o
CKOpPOCTH Obuta B 5 Ppa3 MCHbIIC CKOPOCTH, C KOTOpOﬁ OH €XaJI Ha BCJIIOCHUIICAC. B
PE3YJIbTATC BECH IIYTH 3aHAII 3 gyaca. Kakoe BpPCMA OH IICII nermkoM? OTBET JaThb B

MHUHYTAaX, OKPYIJIUB IIpU H€O6XOI[I/IMOCTI/I A0 [OCJIOro Yuciia MUHYT.

{135}

5
2-3. Benocumneauct Beiexai U3 MOCeNIKa B TOPOJ U, MPOEXaB 5 BCETO TyTH, NPOKOJION

KoJeco. Jlanbliie OH, B3BAJIUB BEJIOCHUIE] Ha TJIeUH, noiea nemkoM. [Ipu stom ero
CKOpOCTh ObLJIa B 5 pa3 MEHbIIIE CKOPOCTH, C KOTOPOIl OH €Xall Ha Besocuriene. B
pe3yJsibTaTe BeCh MyTh 3aHs1 3 yaca. Kakoe Bpems oH 1ien nemkoM? OTBET 1aTh B

MHUHYTax, OKPYIJIUMB IIPH H606XOI[I/IMOCTI/I A0 OCJIOro 4ucjiia MUHYT.

{135}

5
2-4, BGJ’IOCI/IHCI[I/ICT BBICXAJI U3 ITIOCCIIKA B IrOopoa U, IIPpOCXaB g BCCTO IIYTH, ITPOKOJIOJI

KOJIECO. I[EU'IBHIC OH, B3BaJIMB BCJIOCHIIC HaA IIJICYH, ITOIICII IICTITKOM. HpI/I 9TOM €TI0

CKOpOCTh OblJIa B 5 pa3 MEHbIIIE CKOPOCTH, C KOTOPOIl OH eXxall Ha Besocuriene. B



pe3yabpTate Bech My Th 3aHs1 3 yaca. Kakoe BpeMst oH mien nemikom? OTBET JaTh B

MUHYTaX, OKPYTJIMB IPH HEOOXOJUMOCTH J10 LEIOr0 YUCIA MUHYT.

{135}

3-1. Bpycok, mo/iBEeIICHHbIN Ha NPYKUHY, PACTATUBAET €€ Ha 8 CM, a eclid OpyCOK Ha
MPY>KUHE TMOJHOCTBIO MOTPY3UTh B BOJY, TO PACTSDKEHHE YMEHBIIUTCS 10 4 CM.

Omnpenenute BO CKOJIBKO pa3 IMJIOTHOCTh Opycka OO0JIbIlIe MIIOTHOCTH BOBI.

12}

3-2. Bpycok, mo/iBelIeHHbIN Ha NPYKUHY, PACTATHBAET €€ Ha 8 CM, a eclid OpyCOK Ha
NPYUHE TOTHOCTHIO MOTPY3UTh B BOJY, TO PACTSIKEHUE YMEHBIIUTCS 10 4 CM.

Omnpenenute BO CKOJIBKO pa3 IMIIOTHOCTb OpycKa OoJibliie MIOTHOCTH BOJIBI.

12}

3-3. Bpycok, mo/BenIeHHbIN Ha IPYKUHY, PACTATUBAET €€ Ha 8 cM, a ecJIi OPYCOK Ha
NPYXUHE TOTHOCTHIO MOTPY3UTh B BOJY, TO PACTSIKEHUE YMEHBIIUTCS 10 4 CM.

Omnpenenute BO CKOJIBKO pa3 IIIOTHOCTh Opycka OoJbliie MIOTHOCTH BOJIBI.

12}

3-4. Bpycok, mo/IBEIICHHbIN Ha TPYKUHY, PACTATHBAET €€ Ha 8 CM, a eclid OpyCOK Ha
MPY>KUHE TOJHOCTHIO OTPY3UTh B BOAY, TO PACTSKEHHE YMEHBIIUTCS 0 4 CM.

Omnpenenute BO CKOJIBKO pa3 MIOTHOCTh Opycka O0JbIlie MIOTHOCTH BOJIBI.

12}

4-1. B Temion301MpoBaHHbBIN cOCy ¢ BOjoi TemnepaTypsl 20°C 6pocaroT
MeTaJTMYecKuil KyOuk, pazorpetsiil 10 Temneparypsl 100°C. ITociae aToro
Temrneparypa BoAsl nogHsiach 10 40°C. Kakoii cranet temneparypa BoJbI (B
rpanycax Llenbcus), eciivd B Hee OpOCUTS €11I€ JIBa TaKUX Ke KyOuKa, pa3orperbix

no 100°C?



{60}

4-2. B Terion3onupoBaHHbIN cocy ¢ Bogoi Temnepatypsl 20°C 6pocatot
MeTaNInYecKuil KyOuK, pasorpetbiii 10 TemmepaTtypsl 100°C. Ilocne 3Toro
TeMIieparypa Bojabl nogusiack 10 40°C. Kakoit cranet Temneparypa BojbI (B
rpanycax Llenbcus), eciiv B Hee OpOCUTH elle JABa TaKUX K€ KyOuKa, pa3orperhbix
1o 100°C?

{60}

4-3. B Teniou3oaupoBaHHbINA cocyl ¢ Bogou temneparypsl 20°C 6pocatot
MeTalInYeckuid KyOuk, pazorpetsiii 1o Temneparypsl 100°C. Tlocne atoro
TemnepaTtypa Boasl noaHsack A0 40°C. Kakoil ctaHeT Temnieparypa Bobl (B
rpanycax Llenbcust), eciiv B Hee OpOCUTSH elle JBa TaKUX ke KyOuKa, pa3orperhbix
1o 100°C?

{60}

4-4. B Temion30JUpOBaHHBIN cocy ¢ Boaoi Temnepatypsl 20°C 6pocaror
MeTaJUTMYeCKUN KyOuK, pazorpetsiid 10 Temmepatypbl 100°C. ITocie aToro
TemnepaTtypa Boasl noausack 10 40°C. Kakoil ctaHeT Temiieparypa Bojbl (B
rpanaycax Llenscust), eciii B Hee OpOCUTSH ele ABa TaKUX K€ KyOuKa, pa3orpeThix
1o 100°C?

{60}

5-1. Mennas mactiHa uMeeT (opMy BBITYKIIOTo dYeThipexyronpHuka ABCD, B
kotopoMm AB = 20 cm, CD =5 cm, AD = BC, uzBectrnl yriel ZBAD = 43°, Z/ABC
= 47°. Haiinute Maccy IIaCTUHBI B TpaMMax, €CJId €€ TOJIIMHA paBHa 5 MM, a

IIOTHOCTH Mean 8,93 r/cm.

{418,59}



5-2. Mennas minactuHa umeet (opMy BBITYKIIOro yetbipexyronbHuka ABCD, B
kotopom AB = 20 cm, CD =5 cm, AD = BC, uszBectnnl yrisl ZBAD = 42°, Z/ABC
= 48°. Haiinute maccy mIacTUHBI B TpaMMax, €CJid €€ TOJIIMHA paBHa 5 MM, a

wioTHOCTh Meau 8,91 r/em®,

{417,66}

5-3. JlatyHHas ruiactTuHa uMeeT (popmy BBIMYKIIOTO YeThipexyroiabHuka ABCD, B
kotopoM AB =20 cm, CD =5 cm, AD = BC, usBectnsl yriel ZBAD = 41°, ZABC
= 49°. Haiinure Maccy TUIaCTUHBI B TpPaMMax, €CJIM €€ TOJIIIMHA paBHA 5 MM, a

IJIOTHOCTH JaTyHu 8,57 r/cm?,

{401,72}

5-4. JlatyHHas ruiacTuHa uMeeT (opmy BBIMYKIIOTO YeThipexyroiabHuka ABCD, B
kotopoM AB = 20 cm, CD =5 cm, AD = BC, uzBectnsl yriel ZBAD = 46°, ZABC

= 44°, Haitnute Maccy TUIACTUHBI B TPaMMax, €CJIM €€ TOJIIIMHA paBHA 5 MM, a

JIOTHOCTB JIATyHH 8,55 r/em’,

{400,78}

6-1. JIbDKHUK BhIEXAJ Ha JIEJ], YIall, U OJJHA U3 JIbDK COPBAJIach C HOTU U CTaJa
CKOJIB3UTH TIO JIby 0€3 TPEeHHUs 10 TeX MOop, NOKa HE BhIeXaja Ha TPYHTOBYIO
nopory. C Kakoil CKOPOCTBIO (B METPAX B CEKYH/y) ABUTAIACH JIbIXKA IO JIbIY,
€CJIM OHA MOJIHOCTHIO BheXajia Ha TPYHT U OCTAaHOBUJIACH B MOJIOKEHUHU, KOTJa
3aJIHSsI YaCTh JIBDKU HAXOJWIACh HA CThIKE JbAa U rpyHTa? Kosddumment tpenus

JBDK HA TOBEPXHOCTH TpyHTa paBeH y = 0,3. nuna mepku [ = 2 metpa.

{2,45}

6-2. JIbDKHUK BhIEXAJ HA JIeJ, YIall, ¥ OJJHA U3 JBDK COPBAJIach C HOTH U CTaJya
CKOJIB3UTH 10 JIbly 0€3 TPEHHUsI 10 Te€X MOop, MMOKA HE BbleXaJla Ha TPYHTOBYIO
nopory. C Kakoi CKOpOCThIO (B METpax B CEKYH/Y) JBUrajiach JIbKA MO JIbIY,

CCJIKM OHA IMOJHOCTBIO BbhC€XalJla Ha I'PYHT U OCTAHOBHUJIACH B ITOJIOKCHHH, KOI'ld



3aJIHSsl 4aCTh JBDKU HAXOWJIACh HA CThIKE JbAa U rpyHTa? Kosduuuent tpenus

JBDK HA OBEpXHOCTH rpyHTa paBeH y = 0,3. nuna nepku [ = 1,9 metpa.

{2,39}

6-3. JIbDKHUK BbIEXall Ha JIeJl, yIaji, U OJ{Ha U3 JIbDK COpBaJlach C HOTU U CTaja
CKOJIB3UTh 110 JIbIy 0€3 TPEeHHUsI 10 TeX MOop, MTOKa HE BhleXajla Ha TPYHTOBYIO
nopory. C Kakoi CKOPOCThIO (B METpax B CEKYH/Y) JBUTajiach JbDKA MO JIbIY,
€CJIM OHa TOJIHOCTHIO BheXajia Ha TPYHT U OCTAaHOBUJIACH B TIOJIOKEHUH, KOT]1a
3aIHSIS1 YaCTh JIbDKU HaXOJUJIach Ha CThIKE Jibjia u rpyHTa? Koadduiment tpenus

JBDK HA TOBEPXHOCTH rpyHTa paBeH y = 0,2. Inuna neoku [ = 1,9 metpa.

{1,95}

6-4. JIbDKHUK BhI€XaJ Ha JIe], yall, ¥ OJJHa U3 JbDK COpBaJach C HOTU U CTasa
CKOJIB3UTH 1O JIbYy 0€3 TpeHHUs 10 TeX IMop, OKa HE BbleXajia Ha TPYHTOBYIO
nopory. C Kakoil CKOPOCTBIO (B METpax B CEKyHAY) JBUrajiach JbhKa MO JIbAY,
€CJIM OHA MOJIHOCThIO BhEXaja Ha TPYHT U OCTAaHOBUJIACH B MOJIOKEHUHU, KOTJa
3aJIHSsI YacTh JIBDKU HAXOWIACh HA CThIKE JbAa U rpyHTa? Kosdduiment tpenus

JBDK Ha TIOBEPXHOCTU IrpyHTa paBeH y = 0,3. Jlnuna nepku | = 1,8 metpa.

{2,32}

Pemenus
1. 3anumeM 3aKOHbI ABUKEHUS B TIEPBOIl M BTOPOW CUTYaIINH:
S=WU+V)15 S=@BU+V)1
Orcioma: U +V =230 +V =
YMHOKHUM IEPBOE yPaBHEHUE HA 3 U BBIYTEM U3 HETO BTOPOE:
2V =S = t = 2 MUHYTBHI.

OtBer: 2.



.. 5S 3S
2. CocTaBUM CHCTEMY YPaBHECHUI: 5 = Uty; i Vt,; t; + t, = 3. U3 nepBhIX IBYX

. t
YPaBHEHUH, MOJEIUB NIEPBOE HA BTOPOE, MOIYUYUM t—z = 3. DTO OTHOUIEHHE BMECTE
1

. 3
C TPETLUM yPABHEHHEM UCXOMHON CHCTEMBI JIaCT PEIIeHHE: 11 = 1 =

45 MUHYT, t, = - x = 135 MUHYT.

| o

OTtBer: 135.

3. 3anuiiieM ycioBUs paBHOBECHUSI OpyCKa B BO3JyX€ U B BOJIE:
kAl = pVg; kAL, = pVg — poVg
Paznenum BTOpOE ypaBHEHUE HA MEPBOE:

Al, — po 1 py__po 1 _
—=l-—=c-=1-—=—=5=p=2p,

AL, T p 2 p " p 2

OTtBert: 2.

4. 3anmieM ypaBHeHHe OajaHca TeIuIa, Mocje TOro Kak B BOAY OpOCHIIN TIEPBEIi

KyOUK:

Mcy(40 — 20) = mc(100 — 40) = Mc, = 3mc
U mocne Toro, kak OpocuiIu B BOJIy €IIle JBa KyOuKa:
Mcy(t — 40) + mc(t — 40) = 2mc (100 — t)
4mc(t — 40) = 2mc(100 — t) = 4t — 160 = 200 — 2t
6t = 360 = t = 60°C

Ortser: 60.

5. [Ipunoxum k yetsipexyroabauky ABCD erme tpu
TaKWX )K€ YETHIPEXYTOJIbHUKA TaK, YTOOBI 110 D
BHEIIIHEMY KOHTYpPY 00pa30Bajcsi KBaJapaT co
cTopoHoit 20 ¢cM (CM. PUCYHOK). DTO clenaTh
BO3MOXHO, TaK KaK CyMMa JIByX OCTPBIX YTJIOB

pasua 90° u AD = BC.




Torna BHYTpU 00pa3yeTcst KBaapaT co CTOpOHOU 5 cMm. Tem caMbIM yueTBepeHHast
mwiomwaas ABCD paBHa pazHoCTH Miiomaaen 3TUX JIByX KBaapaToB, TO €CTh

202 —5% 375 5
SaBcD = 4 =2 cM™.

375 5
3HaUMT, UICKOMAs Macca paBHa Sypcp " d * P, THE Sypcp = —, CM*, TonmrHa

375 8,93
mnactussl d = 0,5 cm, mnotHoCT p = 8,93 r/cMS. TTonyyaem 0 = 418,59 .

3aMCTI/IM, qTo mjiomanab Y€ThIPCXYIroJIbHUKA MOKHO ObL10 HaliTH Oe3 MPUMCHCHUA
YKA3aHHOT'O JOIIOJITHUTCIIBHOI'O ITIOCTPOCHUA, HO TOI'Id BBIKJIAAKHW TOpa3ao Oonee

IPOMO3JIKHE.

OtBer: 418,59.

6. [lycTh nbDKa 3aexalia Ha TPYHT YacThIO AJIMHBI paBHOM X. B 3TOT MOMEHT cuiia
X )
Tpeuust Oyaet paBua F; = uN,rne N = mg - 7~ CHJIa PeaKIluu Onopbl HaJl TOH
YaCThIO JIBDKHU, KOTOPAs I0I1aJIa Ha TPYHT.

X
Torga momyuuM JyIst CHITBI Clieytollee Beipaxenue: Fy = umg - T

MuHMManbHOE 3HaYE€HHUE CUIIBI TPEHUSI paBHO HYyJtO rpu x = 0.

MakcuManbHOe 3Ha4eHUe CUJIbl paBHO Fy = umg nipu x = L.

3aBUCUMOCTH CHJIbI OT KOOPJMHATHI X — JIMHEHHAas1. TO 3HAYUT, YTO paboTa CUIIbI
TPEHUS PABHA MO BEJIMYMHE MOJIOBUHE OT MaKCUMAaJIbHOW CUJIbI, YMHOXXEHHOW Ha
nepemernieHue [:

pumg - 1
A=——1—
2

my? umg-l
-0 — = = = gl = =~
W3 3akona coxpaneHus: 0yaeM nmeth: 0 . . V=yu-g V6

2,45 m/c.
OtBer: 2,45.



