7-8 Ki1acchl

Buumanue! [Ipy BHIUKMCIICHUAX CUMTATH yCKOPEHHE ¢BOOOIHOro magenus g = 10 m/c?.
Besne, rie He ckazaHo nHOE, OTBETHI JaBaTh B equHuLax CU, npu HEOOXOAUMOCTH

OKPYIJIMB 10 COTHIX.

1-1. T'aBpusia e BHU3 MO OMYCKAIOMEMYCsl ICKalaTOpy U CIycTuiics 3a 1,5 MUHYTEHI.
Ecnu Ob1 OH Gexalt 1o 3cKanaTopy co CKOpPOCThIO B TPH pa3a 00JIbIIeH, TO OH
ciyctuiics Ob1 3a 1 MuHyTy. CKOJIBKO BpeMeHH OyJieT cryckaThes ['aBpuia, cTos
Ha JBIKYyIIeMcs 3ckanaTope? OTBET AaTh B MUHYTaX, OKPYTJIUB IIPH

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

2}

1-2. NaBpuia miesn BHU3 MO OMYCKAIOIIEMYCS ACKaIaTOpy 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.

2}

1-3. NaBpwuia e BHU3 1O OMYCKAIOMIEMYCS SCKaIaTOpy 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.

2}

1-4. NaBpwusia e BHU3 1O Oy CKAIOMIEMYCS ACKAJIaTOpy M CIyCTHICS 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.

2}

5
2-1. Benocumnenuct Bblexall U3 MOCENKa B TOPOJI U, IPOEXaB 5 BCETO IyTH, IPOKOJION

kosieco. Jlanblie oH, B3BaJIUB BEJIOCHUIIE] HA IJIeYH, rmouiesn nemkoM. [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, OKPYTJIMB MPU HEOOXOIUMOCTH JI0 LIEJIOTO YUCIa MUHYT.

1135}

5
2-2. Benocunenuct Bblexall U3 MOCENKa B TOPOJI U, TPOEXaB 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 HGO6XOI[I/IMOCTI/I A0 [OCJIOro Yuciia MUHYT.

(135}

5
2-3. Benocunenuct Bbiexajl U3 MOCENIKa B TOPOA U, IPOEXaB 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. BenocurneaucTt BbIEXall U3 MOCEIKa B TOPOJI U, TPOEXaB 3 BCETO MyTH, TPOKOJIOI

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



pe3ynbTaTe Bech MyTh 3aHs1 3 yaca. Kakoe Bpems oH mien nemkom? OTBET 1aTh B
MUHYTaX, OKPYTJIMB IPH HEOOXOJUMOCTH J10 LEIOr0 YUCIA MUHYT.

(135}

3-1. Bpycok, nojBeleHHbIN Ha IPYKUHY, PACTITHUBAET €€ Ha 8§ CM, a eclii OpyCOK Ha
MPYKUHE MOJHOCTBIO OTPY3UTh B BOAY, TO PACTS)KEHUE YMEHBIIUTCS 10 4 CM.

Onpenenute BO CKOJIBKO pa3 IMJIOTHOCTh Opycka OO0JIbIlIe MIIOTHOCTH BOBI.

2}

3-2. bpycok, oABEIICHHBINA HA IPYKUHY, PACTATUBAET €€ Ha 8 cM, a eciii OpYCOK Ha
IPY’KUHE MOJHOCTHIO IOTPY3UTh B BOAY, TO PACTS)KEHUE YMEHBIIUTCS 0 4 CM.

Omnpenenute BO CKOJIBKO pa3 IMIIOTHOCTb OpycKa OoJibliie MIOTHOCTH BOJIBI.

2}

3-3. bpycok, oABEIIeHHBIN 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.

2}

3-4. bpycok, MoBeICHHBIN Ha MPYKUHY, PaCTATHBAET €¢ Ha 8§ ¢M, a eclii OpPYCOK Ha
MPY>KUHE TOJHOCTHIO OTPY3UTh B BOAY, TO PACTSKEHHE YMEHBIIUTCS 0 4 CM.

Omnpenenute BO CKOJIBKO pa3 MIOTHOCTh Opycka O0JbIlie MIOTHOCTH BOJIBI.

2}

4-1. B Teron3onupoBaHHbBIA cocyl ¢ Bogou Temmeparypsl 20°C 6pocarot
MeTaJTMYecKuil KyOuk, pazorpetsiil 10 Temneparypsl 100°C. [Tociae aToro
temrneparypa BoAsl nogHsach 10 40°C. Kakoii cranet temneparypa BojbI (B
rpanycax Llenbcus), eciivd B Hee OpOCUTS €11I€ JIBa TaKUX Ke KyOuKa, pa3orperbix

no 100°C?



160}

4-2. B Tenon3oaupoBaHHbIi cocyl ¢ Boaol Temneparypsl 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
no 100°C?

160}

4-3. B Tenon3oaupoBaHHbIi cocyl ¢ Boaou Temneparypsl 20°C 6pocatot
MeTalInYeckuid KyOuk, pazorpetsiii 1o Temneparypsl 100°C. Tlocne atoro
TemnepaTtypa Boasl noaHsack A0 40°C. Kakoil ctaHeT Temrieparypa Bojbl (B
rpanycax Llenbcust), eciiv B Hee OpOCUTSH elle JBa TaKUX ke KyOuKa, pa3orperhbix
no 100°C?

{60}

4-4. B Termion3oaupoBaHHbBIN cocy ¢ Bojon Temreparypsl 20°C 6pocaroT
MeTaJUTMYeCKUi KyOuK, pazorpetsiid 10 Temmepatypbl 100°C. ITocie atoro
TemnepaTtypa Boasl noausack A0 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 miactiHa uMeeT (OpMY BBITYKIIOTO YeThipexyronbHuka ABCD, B
kotopoM AB =20 cm, CD =5 cm, AD = BC, uzBectHbl yribl £BAD = 43°, ZABC
= 477°. Haiinute MacCcy IJIaCTUHBI B TPAMMAX, €CJIA €€ TOJIIUHA PaBHA 5 MM, a

TUTOTHOCTH Mean 8,93 r/cM’.

(418,59}



5-2. Mennas miactuHa umeeT (opMy BBIITYKIIOrO YyeTblpexyronbHuka ABCD, B
kotopoM AB =20 cm, CD =5 cm, AD = BC, u3zBectHsl yrisl £BAD = 42°, ZABC
= 48°. Haitnute Maccy IJIaCTUHBI B TpPaMMaXx, €CJIA €€ TOJIIUHA PaBHA 5 MM, a

IUIOTHOCTH Meau 8,91 r/em’.

(417,66}

5-3. JlatyHHas ruiacTuHa uMeeT (popMy BBIMYKIIOTO YeThipexyrojabHuka ABCD, B
kotopoMm AB =20 cm, CD =5 cm, AD = BC, u3zBectHbl yribl £ZBAD = 41°, ZABC
= 49°, Haitinute Maccy IJIaCTUHBI B TpPaMMaXx, €CJIM €€ TOJIIIUHA PaBHA 5 MM, a

IJIOTHOCTH JIaTyHH 8,57 T/cM’.

(401,72}

5-4. JlatynHas muiacTuHa uMeeT (opMy BBITYKIIOTO YeThipexyroiabuuka ABCD, B
kotopoMm AB =20 cm, CD =5 cm, AD = BC, u3BectHbl yriibl ZBAD = 46°, ZABC

= 44°. HaiiguTe Maccy IJacTUHBI B rpaMMax, €CJIi €€ TOJIIMHA paBHa 5 MM, a

IJIOTHOCTH JIaTyHH 8,55 T/cM’.

{400,78}

6-1. JIbpKHMK BbIEXal Ha JIeJl, yrall, ¥ OJIHA U3 JIbDK COpBAJIach C HOTH 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 BbI€XaJ Ha JIeHd, yIall, U OJIHA U3 JIbLK COpBAJIach C HOTH U CTajia
CKOJIB3UTh MO JIbAY 0€3 TPEeHHS 0 TeX Mop, MOKa HE BhleXaja Ha IPYHTOBYIO
nopory. C Kakoi CKOpOCThIO (B METpax B CEKYH/Y) JBUrajiach JIbKA MO JIbIY,

CCJIM OHA IMOJHOCTBIO BbhCXaJla HAa I'PYHT U OCTAHOBHUJIACH B ITOJIOKCHHH, KOI'Id



3aJIHSsl 4aCTh JBDKU HAXOWJIACh HA CThIKE JbAa U rpyHTa? Kosduuuent tpenus
JBDK HA OBEpXHOCTH rpyHTa paBeH y = 0,3. nuna nepku [ = 1,9 metpa.

12,39}

6-3. JIbpKHUK BbIEXAJl HA JIEH, YIal, U OJIHA U3 JIBDK COPBallach C HOTM U CTajia
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 HAa TOBEPXHOCTU rpyHTa paBeH U = 0,2. Jlnuna nenku | = 1,9 merpa.

{1,95}

6-4. JIbDKHUK BbIEXaJT Ha JIe]l, yIajl, ¥ OJTHa U3 JIBIK COpBaach C HOTH M CTalla
CKOJIB3HUTh 110 JIbY 0€3 TPEeHHs 10 TeX IMOop, OKa HE BbleXaJila Ha TPYHTOBYIO
nopory. C kakoil CKOpOCThIO (B METpax B CEKYH]y) JIBUTajach JIbhKa 1O JbIY,
€CJIM OHA TIOJIHOCTHIO BheXalla Ha TPYHT ¥ OCTAaHOBUJIACH B MOJIOKEHUH, KOTIa
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. 3anuieM 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 =S5 = t = 2 MUHYTBHI.

OTtBer: 2.



.. 5S 3S
2. CocTaBuM CUCTEMY YpaBHEHHIA: 5 = Uty; i Vt,; t; + t, = 3. U3 nepBhIX IBYX

. t
YpPaBHEHUM, MOJIEJINB MIEPBOE HA BTOPOE, MOTYUUM t—z = 3. DTO OTHOUIEHHE BMECTE
1

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

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

| o

OTtBet: 135.

3. 3anuiiem yclioBusl paBHOBeCHs OpyCKa B BO3JIyXe U B BOJIE:
kAl = pVg; kAL, = pVg — poVg
PaSIIeJII/IM BTOPOC YPABHCHHUC HA IICPBOC:

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

AL, T p 2 p " p 2

OTtBer: 2.

4. 3aniemM ypaBHEHHE OanaHca TEIuIa, OCje TOTO Kak B BOAY OPOCHIIN TICPBEIii

KyOUK:

Mcy(40 — 20) = mc(100 — 40) = Mcy, = 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

Otgert: 60.

5. Ilpunoxxum K yetbipexyroibHuky ABCD eie 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

paBHa 90° u AD = BC.




Torna BHYTpU 00pa3yeTcst KBaapaT co CTOpOHOU 5 cMm. Tem caMbIM yueTBepeHHast
mowmanb ABCD paBHa pa3HOCTH IUIOIIAEN 3TUX JBYX KBaJpaToOB, TO €CTh

202 —5% 375 5
SaBcD = 4 =2 cM™.

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

375 8,93
mnactusel d = 0,5 cM, m1otHOCTh p = 8,93 r/cm?. TTonyyaem s 418,59 1.

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

IPOMO3JIKHE.

OtBert: 418,59.

6. IIycTb nbpKa 3aexaiia Ha TPYHT YacThiO JUIMHBI paBHOW 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 CHIIBI TPEHUSI paBHO HYyJItO npu x = 0.

MakcuManbHOe 3HaUeHUE CUJIbI 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
nepemenienue L:

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.



9 KiIacconl

Buumanue! [Ipy BHIUKMCIICHUAX CUMTATH yCKOPEHHE ¢BOOOIHOro magenus g = 10 m/c?.
Besne, rie He ckazaHo nHOE, OTBETHI JaBaTh B equHuLax CU, npu HEOOXOAUMOCTH

OKPYIJIMB 10 COTHIX.

5
1-1. Benocuneauct Beiexan U3 mocesika B TOPOJ U, MPOEXaB 5 BCETO TyTH, IIPOKOJION

Kozeco. Jlanplie oH, B3BaJUB BEJIOCUIIE] HA TUIEYH, ITouIen nemkoM. [Ipu aTom ero
CKOPOCTb ObLJIa B 5 pa3 MEHbIIIE CKOPOCTH, C KOTOPOH OH exan Ha Benocunezae. B
pe3yJsibTaTe BeCh My Th 3aHs1 3 yaca. Kakoe Bpems oH mien nemkoMm? OTBET AaTh B

MHUHYTaX, OKPYTJIUB IIpU H€06XO)II/IMOCTI/I A0 [OCJIOro Yuciia MUHYT.

(135}

5
1-2. BGHOCI/IHGILI/ICT BBICXAJI U3 ITOCCJIKA B I'Opoa U, IIPOCXaB g BCCTO IIYTH, ITPOKOJIOJI

Kozeco. Janplie oH, B3BaJUB BEJIOCUIIE] HA TUIEYH, rouen nemkoM. [Ipu atom ero
CKOPOCTh ObIJIa B 5 pa3 MEHbIIIE CKOPOCTH, C KOTOPOI OH eXxajl Ha Beyocuriene. B
pe3yJibTaTe BECh MyTh 3aHs1 3 yaca. Kakoe Bpems oH 1ien nemkoM? OTBET AaTh B

MUHYTaX, OKPYTJIUB MPU HEOOXOAUMOCTH JI0 IIEJIOTO YKCIIa MUHYT.

(135}

5
1-3. Benocuneauct Bbiexan U3 MOCEIKA B TOPOJI U, MPOEXaB 5 BCETO TyTH, MPOKOJION

KoJieco. Jlanbiie oH, B3BaJIUB BEJIOCUIIE] Ha IUIEUH, nouiel nemkom. [lpu atom ero
CKOpOCTh OblJIa B 5 pa3 MEHbIIIE CKOPOCTH, C KOTOPOIl OH €Xall Ha Benocuriene. B
pe3yabpTate Bech My Th 3aHsu1 3 yaca. Kakoe BpeMst oH mien nemkom? OTBET JaTh B

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

(135}



5
1-4. BenocuneaucT Beiexan U3 OCENKa B TOPOJ U, MPOEXaB 5 BCETO MyTH, IPOKOJION

KoJieco. Jlaybpliie OH, B3BaJIMB BEJIOCHIIE] HA TUIEYH, romen nemkoM. [Ipu atom ero
CKOPOCTh ObLJIa B 5 pa3 MEHbIIIE CKOPOCTH, C KOTOPOIl OH €Xxall Ha Benocurene. B
pe3yJibTaTe BECh My Th 3aHs 3 yaca. Kakoe Bpems oH mien nemkoM? OTBET AaTh B

MUHYTaX, OKPYTJIMB IPU HEOOXOJUMOCTH JI0 LEIOr0 YUCIA MUHYT.

(135}

2-1. Teno Opocuiu ¢ BEICOTHI 25 MeTpOB HaJl ypOBHEM 3eMiiH O cKopocThio 20 M/c
[0J1 HEKOTOPBIM YTJIOM K TOPU30HTY. B TOUuKe HauBBICIIEro Mo beMa CKOPOCTh
tena Obuta 10 M/c. Halimute cunyc yria, KOTopblii OyAeT cOCTaBIsATh BEKTOP
CKOPOCTH TeJIa ¢ TOPU30HTOM pH najieHuu Ha 3emuto. [lpu HeobxoaumocTu

OKPYTJIMTC OTBCT 1O COTHIX.

£0.94}

2-2. Teno Opocuiu ¢ BEICOTHI 25 MeTpoB HaJl ypoBHEM 3eMiiH co cKopocThio 20 M/c
1I0J1 HEKOTOPBIM YTJIOM K TOPU30HTY. B TOUKe HauMBHICIIETro MO IbeMa CKOPOCTh
tena 6b1a 10 M/c. Halimure cuHyc yriia, KOTOPBIM OyJIeT COCTaBISATh BEKTOP
CKOPOCTH TeJIa ¢ TOPU30HTOM TIpH majieHuu Ha 3emutro. [Ipu HeobxoaumocTu

OKPYIJIMTC OTBCT O COTHIX.

£0.94}

2-3. Teno 6pocwiu ¢ BEICOTHI 25 METPOB HaJ YPOBHEM 3eMiu co ckopocThio 20 M/c
0, HEKOTOPBIM YIJIOM K TOPU30HTY. B TOUKe HauBBICIIETO ObEMA CKOPOCTh
tena Obuta 10 M/c. Halimute cuHyc yria, KOTOphIi OyAeT COCTaBISATh BEKTOP
CKOPOCTH TeJia ¢ TOPU30HTOM TIpH majieHnu Ha 3emutro. [Ipu HeooxoammocTu

OKPYIJIMTC OTBCT 4O COTHIX.

£0.94}

2-4. Temo 6pocwin ¢ BRICOTHI 25 METPOB HaJ YPOBHEM 3eMiTu Co cKopocThio 20 M/c

IO HCKOTOPBIM YI'JIOM K TOPHU30HTY. B Touke HauBBICIIETO moabeMa CKOpOCTb



tena O6bi1a 10 M/c. Haiinurte cuHyc yria, KOTOpPBIA OyJIET COCTaBIATH BEKTOP
CKOPOCTH TeJIa ¢ TOPU30HTOM IpH NaseHnu Ha 3eMito. [Ipu HeoOxoaumocTH

OKPYTJIUTC OTBET 10 COTHIX.

£0.94}

3-1. HeBecomplii 010K, CHIOCOOHBIN BpalaThcsi 0€3 MOTepb YHEPTUU HA CBOEH OCH,
NPUKPEIUIEH K MOTOJIKY C MOMOILBIO MPYKUHBI *KecTKOcThio k = 1000 H/m.
Yepes 010K NEPEKUHYIIN HEPACTSHKUMYIO M HEBECOMYIO HUTh C MPUKPEIIIICHHBIMU
Ha ee KOHI[aX JByMsl OJMHAKOBBIMHU MaccamMu 1o 2 Kr. Cuctema HaXxoJuiach B
MIOKOE IO TeX MOp, MOKa K OAHOMY U3 IPY30B HE MPUKPEIUIH €1lle OJUH IPy3,
macca Kotoporo 6 Kr. Ilocne 3toro cucrema npuiuia B AsuxeHue. Ha ckosibko
IPOLIEHTOB BhIPOCA ACUCTBYIONIAs HA MPY>KUHY CHJIa TI0 CPABHEHHUIO C TEM
COCTOSIHMEM, B KOTOPOM CHUCTEMa HaXxOouIach B IOKOE?

{60}

3-2. HeBecompbiii 610K, CIIOCOOHBIN BpalaThes 0€3 MOTepb SHEPTUU HA CBOCH OCH,
PUKPEIJIEH K MOTOJIKY ¢ MOMOIIIBIO MPYKUHBI xKecTKocThio k = 1000 H/M.
UYepes 010K NEPEKUHYITN HEPACTSHKUMYIO U HEBECOMYIO HUTD C MPUKPETUICHHBIMHU
Ha €€ KOHIIaX JIByMs OJITMHAKOBBIMU MaccaMu 1o 2 Kr. CucrteMa Haxoaunach B
MOKOE JI0 T€X IOp, MTOKa K OJTHOMY U3 IPY30B HE MPUKPEIUIH €II€ OJIUH TPY3,
Macca kotoporo 6 Kr. Ilocie 3Toro cucrema npuiunia B 1BukeHue. Ha ckosibko
MPOIIEHTOB BBIPOCa JEUCTBYIONIAs Ha IPYKUHY CUJIa 10 CPABHEHUIO C TEM

COCTOSAHHUECM, B KOTOPOM CUCTCMaA HAXOANJIAaCh B 1moxoe?

160}

3-3. HeBecompbiii 010K, cIOCOOHBIN BpamaThes 0€3 NOTepb SHEPTUU HA CBOEH OCH,
MIPUKPETUICH K MOTOJIKY C TIOMOIIBIO TIPYKUHBI )kecTKOCThIo kK = 1000 H/Mm.
Uepes 0710k NEPEKUHYITN HEPACTSXKUMYIO U HEBECOMYIO HUTD C MPUKPETIICHHBIMU
Ha ee KOHI[aX JBYMs OJIMHAKOBBIMH MaccaMmu o 2 Kr. Cucrema HaXoJInJ1ach B

IIOKO€ OO0 TEX IIOP, ITOKAa K OJHOMY M3 I'PY30B HC IIPHUKPCITUIIN CIIC OAHH I'PY3,



Macca kotoporo 6 Kr. I[locie sToro cucrema npunuia B nuxkenue. Ha ckonbko
IIPOLIEHTOB BBIPOCIIA IEUCTBYIOMIAs HA IPYKUHY CUJIa IO CPABHEHHUIO C TEM
COCTOSIHUEM, B KOTOPOM CHUCTEMA HAXOAUJIACh B MOKOE?

160}

3-4. HeBecomplii 010K, CHIOCOOHBIN BpamaThcsi 0€3 MOTepb YHEPTUU HA CBOEH OCH,
MPUKPETUIEH K MOTOJIKY C MOMOIIIbIO IPYXKHUHBI 3)kecTKocThio kK = 1000 H/M.
Yepes 0JI0K IEPEKUHYIIH HEPACTSHKUMYIO M HEBECOMYIO HUTH C IPUKPEIICHHBIMU
Ha €€ KOHI[aX JBYMs OJJUHAKOBBIMU Maccamu 1o 2 Kr. CucreMa HaXxouiiach B
MIOKOE JI0 TeX MOp, MOKa K OAHOMY M3 TPY30B HE IPUKPEIUIH elle OJUH TPYy3,
Mmacca kotoporo 6 Kr. ITocne 3toro cucrema npuiuia B gsuxenue. Ha ckonbko
IPOIICHTOB BhIPOCIIA JEHCTBYIOMIAs HAa TIPYKUHY CHJIa TI0O CPABHEHHIO C TEM

COCTOSAHHUECM, B KOTOPOM CUCTEMA HAXO/JHJIACh B rmoxkoe?

{60}

4-1. B Teruion3oaupoBaHHbBIN cocy ¢ Bojon Temreparypsl 20°C 6pocaroT
MeTaJUTMYeCKU KyOuK, pazorpetsiid 10 Temmepatypbl 100°C. ITocie aToro
TemnepaTtypa Bosl noaHsack 10 40°C. Kakoii ctanet Temmneparypa Bojbl (B
rpanycax Llenscust), ecnu B Hee OpOCUTS elle JBa TaKUX ke KyOuKa, pa3orperhix
1o 100°C?

{60

4-2. B Temion3oanpoBaHHbIA cocyl ¢ Bogou TemnepaTtypsl 20°C 6pocarot
MeTaJTnYecKuil KyOuk, pazorpetsiil 10 Temmneparypsl 100°C. ITocae aToro
Temiieparypa Boabl nogusack 10 40°C. Kakoit ctanet Temneparypa BojsI (B
rpagaycax Llenscust), ecnu B Hee OpOCUTS eIe Ba TaKUX K€ KyOHKa, pa3orpeThix
no 100°C?

{605



4-3. B Tenon3oaupoBaHHbIi cocyl ¢ Boaon temmepaTtypsl 20°C 6pocatot
MeTaNInYecKuil KyOuK, pazorpetsiii 10 Temneparypsl 100°C. Ilocne 3Toro
Temmneparypa Bojsl nojaHsuiack 10 40°C. Kakoii cranet temnepaTypa BoJibl (B
rpanycax Llenbcus), eciiv B Hee OpOCUTH elle JABa TaKUX K€ KyOuKa, pa3orperbix
no 100°C?

160}

4-4. B Tenon3oaupoBaHHbIN cocy/l ¢ BoaoM TemiepaTypsl 20°C 6pocatot
MeTajinyeckui KyOuk, pazorpetsiii 1o Temneparypsl 100°C. Tlocne atoro
TeMIieparypa Bojabl nogusiack 10 40°C. Kakoit ctanet Temneparypa BojbI (B
rpanycax Llenbcus), eciiv B Hee OpOCUTS elle 1Ba TaKUX K€ KyOuKa, pa3orpeTbix
no 100°C?

{60}

5-1. Mennas rutactiuHa uMeeT (opMy BBIITYKIIOTO YyeThipexyroyiibHuka ABCD, B
kotopoMm AB =20 cm, CD =5 cm, AD = BC, v u3BeCTHbI yIiibl £ZBAD = 43°,

ZABC = 47°. Halinute maccy IUIaCTUHBI B TpaMMax, €CJIM €€ TOJIIMHA paBHA 5

MM, a IJIOTHOCTB Menu 8,93 r/cm>.

(418,59}

5-2. Mennas miactuHa uMeeT (OpMy BBITYKIIOTO YeThipexyronbHuka ABCD, B
kotopoM AB =20 cm, CD =5 cMm, AD = BC, u u3BecTHHBI YIibl £LBAD = 41°,
ZABC = 49°. Haiinute maccy IJIacTUHBI B TpaMMax, €CJIM €€ TOJIIIMHA paBHa 5

MM, a IJIOTHOCTb Meau 8,91 r/cm’.

(417,66}

5-3. JlatyHHas niacTuHA UMeeT (OpMY BBIITYKIIOTO YeThipexyroiabHuka ABCD, B
koTopoMm AB =20 cm, CD =5 cm, AD = BC, v u3BecTHBI yriibl £BAD = 42°,
ZABC = 48°. Halinure maccy IUIaCTUHBI B TpaMMax, €CJIU €€ TOJIIMHA paBHa 5

MM, a INIOTHOCTh JaTyHu 8,57 r/cm>.



401,72}

5-4. JlatynHas muiacTuHa uMeeT (popMy BBIMYKIIOTO YeThlpexyrojabHuka ABCD, B
kotopoM AB =20 cm, CD =5 cMm, AD = BC, v u3BecTHbI Yribl £BAD = 46°,
ZABC = 44°. Halinute maccy IUIaCTUHBI B TpaMMax, €CJIM €€ TOJIIMHA paBHA 5

MM, a IJIOTHOCTH JIaTyHH 8,55 r/cm’.

{400,78}

6-1. JIbDKHUK BbIEXaJ Ha JIe]l, yIiajl, ¥ OJIHA U3 JIBDK COpBaiach C HOTH U CTalla
CKOJIB3HUTH 110 JIbIY 0€3 TPEeHHUs 10 TeX TOop, MTOKa He BbleXajla Ha TPYHTOBYIO
nopory. C Kakoi CKOPOCThIO (B METPaxX B CEKYH/y) JIBUTAJIACh JIbIKA 110 JIbIY,
€CJIM OHa TIOJIHOCTHIO BheXajia Ha TPYHT U OCTAaHOBUJIACH B TOJIOKEHUH, KOTa
3aIHSS YaCTh JIbDKU HaXOUJIach Ha CThIKE Jibjia U rpyHTa? KoadduimeHt tpenus
JBDK HA TOBEpXHOCTH rpyHTa paBeH y = 0,3. [dnuna nepku [ = 2 metpa.

{2,45}

6-2. JIbDKHUK BbIEXal Ha JIeJl, yIaj, ¥ OJIHA U3 JIbDK COpBaiach C HOTH U CTaJla
CKOJIB3UTH TIO JIby 0€3 TPEeHHUs 10 TeX MOop, IoKa He BhIeXaja Ha TPYHTOBYIO
nopory. C Kakoil CKOpOCThIO (B METPax B CEKyHAY) JBUrajach JbhKa MO JIbAY,
€CJIM OHA MOJIHOCThIO BhEXajla Ha TPYHT U OCTAHOBUJIACH B MOJIOKEHUU, KOT1a
3aJIHSsI YaCTh JIBDKU HAXOJWJIACh HA CThIKE JbAa U rpyHTa? Kosddurment tpenus
JBDK HA TOBEpXHOCTH rpyHTa paBeH y = 0,3. nmuna nepku | = 1,9 metpa.

2,39}

6-3. JIbDKHUK BbIEXAJT HA JIEN, YA, U OJIHA U3 JIBDK COPBaJlach C HOTM U CTajla
CKOJIB3UTh 110 JIbJly 0€3 TPEeHHUs 10 TeX IMOp, OKa HE BbleXalla Ha TPYHTOBYIO
nopory. C Kakoi CKOPOCThIO (B METPax B CEKYH/Y) JBUrajiach JbLKA MO JIbY,
€CJIM OHAa MOJIHOCTHIO BheXaja Ha TPYHT U OCTAaHOBUJIACH B MOJIOKEHUHU, KOTJa
3a/IHSIS1 YaCTh JIbDKU HAXOJUJIach Ha CThIKE Jibjia U rpyHTa? KoadpuuueHnt tpenus

JBDK HA TTIOBEPXHOCTH TpyHTa paBeH y = 0,2. Jlnuna neoku [ = 1,9 metpa.



(1,95}

6-4. JIbpKHUK BbIEXAJT HA JIEN, YN, U OJIHA U3 JIBDK COPBaJlach C HOTM U CTajla
CKOJIB3UTH 110 JIbIy 0€3 TPEeHHUsl 10 TeX MOop, MOKa HE BhleXajla Ha TPYHTOBYIO
nopory. C Kakoi CKOPOCThIO (B METPaxX B CEKYH/Y) ABUTAIACH JIbIXKA 10 JIbIY,
€CJIM OHa TMOJIHOCTHIO BheXajia Ha TPYHT U OCTAaHOBUJIACH B TMOJIOKEHUH, KOTJa
3a/IHSS YaCTh JIbDKU HAXOJUJIach Ha CThIKE Jibjia U rpyHTa? Koadduiuent tpenus
JBDK Ha TOBEpXHOCTU rpyHTa paBeH y = 0,3. Jlnuna nenku | = 1,8 metpa.

(2,32}

Pemmenusn

.. 58 3S
1. CocTtaBuM cHCTEMY YpaBHEHUM: 5= Uty; 5= Vt,; t; + t, = 3. V3 nepBBIX IBYX

o t
YPaBHCHHH, ITIOACIINB IICPBOC HA BTOPOC, ITOJTYUHUM t_2 = 3. DTO OTHOIIICHHE BMECTE
1

o 3
C TPCTbUM YPaBHCHHCM NCXOAHOH CUCTCMBI JAaCT PCUHICHUC! tl = Z‘{ =

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

o

OtBer: 135.

2.Vo=20wm/c,V; =Vycosa =10wm/c = cosa =-,a = 60°.

N |-

N3 3ak0Ha COXpaHEHUS SHEPTUH sz =VZ + 2gH = V,, = 30 M/c - cKOpOCTb TIpH
MaJICHNH.

yLII/ITI)IBaH, 4dTO CKOPOCTHh B 'OPU3OHTAIIBHOM HAIIPABJICHHUH HC MCHACTCA, IIOJIYUIUM

wIiN
N |-

% 1
Vi cosf =Vycosa = cosf = V—Ocosa = cosf = =3 3HaAYUT,
k

sin § = ¥ ~ 0,94.

OTtBet: 0,94.

3. B nepBOM COCTOSIHMHU U3 YCIOBUSI PABHOBECHS CUJIA, JEUCTBYIOWIAS HA MPYKUHY
paBHa Ty, = 2mg = 40 H. B neuwxenun: ma =T — mg; mia =myg —T.

Otcrona nonyunm (YMHOKaeM IIEPBOE YpaBHEHHUE HA 14, & BTOPOE HA M U



2mmy
BBIYUTAEM U3 BTOPOro nepBoe): T = g
m+m,

= 32 H. HatsxeHue npyKUHbI

onpexaensiercs cunon T, = 2T = 64 H.

(64-40) _ p
Ocraetcst CpaBHUTD CUJIBI: o " 100 2P= 60%.

OTtBert: 60.

4. 3anuiieM ypaBHeHUe OanaHca TerJa, Iocjae TOro Kak B BOAY OpOCHIIU NEPBBIN

KyOuK:

Mcy(40 — 20) = mc(100 — 40) = Mc, = 3mc
U nocne Toro, kak Opocuiu B BOAY €lle Ba 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

Otser: 60.

5. ITpunoxxuM K 4eThipexyroiabHuky ABCD euie Tpu
TaKUX K€ YEThIPEXyToJIbHUKA TaK, YTOOBI 1O D
BHEITHEMY KOHTYPY 00pa3oBaJics KBaJpatT co
cTopoHoil 20 cM (CM. pUCYHOK). DTO ClIeNaTh
BO3MOJKHO, TaK KaK CyMMa JABYX OCTPBIX YIJIOB

paBHa 90° u AD = BC.

Torna BHyTpHu 00pa3yeTcsi KBaApaT cO CTOPOHOU 5 CM.
TeMm cambiM yueTBepeHHas miomans ABCD paBHa pa3HOCTH IUIOIIAEH STUX ABYX
KBaJIpaToB, TO €CTh
20> -5% 375

SABCD = 4 = 4 CM"~.

375 2
3HauuT, UICKOMAasi Macca paBHa Sygcp *d * P, THE Spgcp = —, CM°, TolmuHa

375 8,93
mnactuHbl d = 0,5 cM, mioTHOCTH p = 8,93 r/cm?. TTonyuaem s = 418,59 r.

3amMeTuM, YTO MIONIAJb YETHIPEXYTOJbHUKA MOKHO OBLIO HAWTH 0€3 MpUMEHEHUS
YKa3aHHOT'O JIOMOJTHUTEIBHOTO MOCTPOCHUS, HO TOT/1a BBIKJIAJKU ropa3ao 0osee

IPOMO3JIKHE.



OTtBeT: 418,59.

6. IIycTp sppKa 3aexana Ha TPYHT YacThIO JUIMHBI PaBHOU X. B 3TOT MOMEHT cuita
X )
Tpeuust Oyaet paBua F, = uN,rne N = mg - 7 — CHJIa peakiuy Oonopbl Hajl TOU
YaCThIO JIBDKHU, KOTOPAsl Nonaia Ha TPyHT.

X
Torga momyuuM JuIsl CHITBI Clleytollee BelpaxeHue: Fy = umg - T

MuHUMaTbHOE 3HAYCHUE CHITBI TPSHUS paBHO HYJIO ipu X = 0.

MakcuMalilbHOE 3HaueHue CUITbl paBHO Fy = umg nipu x = .

3aBUCUMOCTH CHJIbI OT KOOPJMHATHI X — JIMHCHHAS. DTO 3HAYMT, YTO paboTa CHUIIBI
TPEHHMSI paBHA 110 BEJTUYMHE IMOJOBUHE OT MaKCUMAIbHOW CHJIbI, YMHOKCHHOM Ha
nepemenienue L:

pmg - 1
A=—T—
2

my?2 umg-l
: —_ = f—t = . =46 =
N3 3akoHa COXpaHCHHA 6y,Z[eM nmeth: 0 > > |74 N 6

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



Oaumnuaaa MKOJALHUKOB «JIOMOHOCOB)», MEXaHMKA U MAaTeMAaTHYeCKOe MO/IeJINPOBAHNE
OT0opounblii 3Tan 2022/2023 yyeOHOro roaa
BaJuibl 32 BepHbIe 0TBETHI HA 32/1aHUSA

Homep 3ananus | 7-8 kiaaccol 9 kaace | 10-11 kuaaccsl
1 16 16 16
2 16 16 16
3 16 16 16
4 16 16 16
5 18 18 18
6 18 18 18




