9 KJi1acchl

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.

5
1-1. Benocuneauct Bbiexal U3 MOCEIKa B TOPOJI 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 Beiexan u3 MocesKa B TOPOJ 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 Bblexal U3 MOCETIKa B TOPOJI 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 Gpocwiu ¢ BBICOTHI 25 METPOB HaJ YPOBHEM 3eMJId CO CKOPOCThI0 20 M/C
[0J1 HEKOTOPBIM YTJIOM K TOPU30HTY. B TOUuKe HauBBICIIEro Mo beMa CKOPOCTh
tena Obuta 10 M/c. Halimute cuHyc yria, KOTOpblii OyAeT cOCTaBIsATh BEKTOP
CKOPOCTH TeJIa ¢ TOPU30HTOM pH najieHuu Ha 3emuto. [lpu HeobxoaumocTu

OKPYTJIMTC OTBCT 1O COTHIX.

{0.94}

2-2. Teno Gpocwiiy ¢ BBICOTHI 25 METPOB HaJ YPOBHEM 3eMJI ¢O CKOPOCThI0 20 M/cC
I0]T HEKOTOPBIM YTJIOM K TOPH30HTY. B TOUKe HaMBBICIIETO MOAbEMa CKOPOCTh
tena Ob1a 10 M/c. Halimure cuHyc yriia, KOTOPBIM OyJeT COCTaBIsATh BEKTOP
CKOPOCTH TeJIa ¢ TOPU30HTOM TIpH majieHuu Ha 3emutro. [Ipu HeobxoaumocTu

OKPYIJIMTC OTBCT O COTHIX.

{0.94}

2-3. Teno Opocwiu ¢ BBICOTHI 25 METPOB HaJl ypOBHEM 3eMIIH 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 C TOPU30HTOM IpH NajeHuu Ha 3emutto. [Ipu HeoOxoaumocTu

OKPYIJIMTC OTBCT 4O COTHIX.

{0.94}

2-4. Teno Opocwiiv ¢ BBICOTHI 25 METPOB HaJl ypOBHEM 3eMIIH €O CKOpOocThio 20 M/

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



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

OKPYTJIUTC OTBET 10 COTHIX.

{0.94}

3-1. HeBecomplii 0J10K, CIIOCOOHBIN BpaliaThes 0€3 MOTepb SHEPTUU HA CBOCH OCH,
NPUKPEIUIEH K MOTOJIKY C MOMOILBIO MPYKUHBI *KecTKOcThio k = 1000 H/m.
Yepes 010K NEPEKUHYIIN HEPACTSHKUMYIO M HEBECOMYIO HUTh C MPUKPEIIIICHHBIMU
Ha €€ KOHIIaX JByMsI OIMHAKOBBIMU MaccaMu 1o 2 Kr. CucreMa Haxoauiach B
IOKOE J0 TEX IMOP, MOKa K OJHOMY U3 IPY30B HE MPUKPENUIIN €I OUH IPYy3,
Mmacca kotoporo 6 Kr. Ilocne aToro cucrema npuiuia B iBuxeHue. Ha ckosbko
IPOLIEHTOB BbIPOCJIA JIEUCTBYIONIAsl HA MPYKUHY CUJIa IO CPABHEHUIO C TEM

COCTOSAHHUECM, B KOTOPOM CUCTEMA HAXO/JHJIACh B moxkoe?

{60}

3-2. HeBecompblii 0J10K, CIIOCOOHBIN BpaliaThes 6€3 moTepb SHEPTUU HA CBOCH OCH,
PUKPEIJIEH K MOTOJKY ¢ MOMOIIBIO MPYKUHBI xKecTKocThio k = 1000 H/Mm.
Yepes 010K IEPEKUHYIIN HEPACTSHKUMYIO M HEBECOMYIO HUTh C MPUKPEIIIICHHBIMH
Ha ee KOHI[aX JBYMs OJIMHAKOBBIMH Maccamy 1o 2 Kr. Cuctema HaXxoJuiach B
MIOKOE IO TE€X TOp, MOKa K OAHOMY U3 IPY30B HE MPUKPEIUIH €Ile OJHUH IPYy3,
Macca kotoporo 6 Kr. Ilociie 3Toro cucrema npunuia B AsrxkeHue. Ha ckonbko
MIPOLIEHTOB BHIPOCTA ACHCTBYIONIAs HA MPYXKUHY CHJIa TI0O CPABHEHHUIO C TEM

COCTOSAHHUECM, B KOTOPOM CUCTCMaA HAXOANJIAaCh B 1moxoe?

160}

3-3. HeBecombrii 0J10K, CITOCOOHBIN BpamiaThes 06€3 IoTeph SHEPTUU Ha CBOCH OCH,
MPUKPETUICH K MOTOJIKY C TIOMOIIIBIO TIPYKUHBI )kecTKOoCcThio kK = 1000 H/Mm.
Uepes 0710k NEPEKUHYITN HEPACTSXKUMYIO U HEBECOMYIO HUTD C MPUKPETIICHHBIMU
Ha ee KOHI[aX JBYMs OJIMHAKOBBIMH MaccaMmu o 2 Kr. Cucrema HaXxoJInJ1ach B

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



Macca kotoporo 6 Kr. [locie sToro cucrema npunuia B 1uxkenue. Ha ckonbko
MPOLIEHTOB BBIPOCHA JCUCTBYIONIAsl HA IPYKUHY CUJIA [0 CPABHEHUIO C TEM

COCTOAHHECM, B KOTOPOM CUCTEMA HAXOJHJIACh B roxoe?

{60}

3-4. HeBecompblii 6110K, cIOCOOHBIN Bpalatbest 0€3 moTeph JHEPTUU Ha CBOEH OocH,
MPUKPETUIEH K MOTOJIKY C MOMOIIIbIO PYXKUHBI 3kecTKocThio kK = 1000 H/M.
Yepes 010K NEPEKUHYIIN HEPACTSHKUMYIO M HEBECOMYIO HUTh C MPUKPEIIICHHBIMU
Ha ee KOHI[aX JByMs OJMHAKOBBIMHU Maccamu 1o 2 Kr. Cuctema HaXxoJuiach B
IOKOE J0 TEX IOP, MOKa K OJHOMY M3 IPY30B HE MPUKPEIUIIN €I1IE€ OUH IPYy3,
Mmacca kotoporo 6 kr. ITocne 3Toro cucrema nmpunuia B JsukeHue. Ha ckonpko
IPOLIEHTOB BhIPOCIIA JEUCTBYIONIAsl HA MPYKUHY CHJIA TIO CPABHEHUIO C TEM

COCTOSAHHUECM, B KOTOPOM CUCTEMA HAXO/JHJIACh B rmoxkoe?

{60}

4-1. B Terion3oaupoBaHHBIN cocy ¢ Boaoi Temnepatypsl 20°C 6pocaror
MeTaJUTMYeCKUN 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 Temion30MpoBaHHBIN cocy ¢ Boaoi Temmepatypbl 20°C 6pocaror
MeTaJTnYecKuil KyOuk, pazorpetsiil 10 Temneparypsl 100°C. ITociae aToro
Temiieparypa Boabl nogusack 10 40°C. Kakoit cranet TeMmneparypa BojsI (B
rpagaycax Llenscust), ecnu B Hee OpOCUTS eIe Ba TaKUX K€ KyOHKa, pa3orpeThix
no 100°C?

{60}



4-3. B Tenion3oaupoBaHHbIA cocy ¢ Bogou temiepaTtypsl 20°C 6pocatot
MeTaNInYecKuil KyOuK, pazorpetsiii 10 Temneparypsl 100°C. Ilocne 3Toro
TeMrieparypa Bojabl nogusack 10 40°C. Kakoit ctanet Temneparypa BojbI (B
rpanycax Llenbcus), eciiv B Hee OpOCUTH elle JABa TaKUX K€ KyOuKa, pa3orperbix
1o 100°C?

{60}

4-4. B Teniou30aupoOBaHHbINA cocyl ¢ Boaou TemiiepaTypsl 20°C 6pocatot
MeTajinyeckui KyOuk, pazorpetsiil 1o Temneparypsl 100°C. Ilocne aToro
TeMIieparypa Bojabl nogusiack 10 40°C. Kakoit ctanet Temneparypa BojbI (B
rpanycax Llenbcus), eciiv B Hee OpOCUTS elle 1Ba TaKUX K€ KyOuKa, pa3orpeTbix
1o 100°C?

{60}

5-1. Mennas rutactuHa uMeeT (opMy BBIITYKIIOTO YyeThipexyroyibHuka ABCD, B
kotopoM AB =20 cm, CD =5 cm, AD = BC, u uzBectHsl yrisl ZBAD = 43°,
ZABC = 47°. Haitnute Maccy IJIacCTUHBI B TpaMMax, €CJIM €€ TOJIIMHA paBHA 5

MM, a IUIOTHOCTH MeaH 8,93 r/cm’.

{418,59}

5-2. Mennas minactuHa umeeT (GopMy BBITyKIIOro yeThipexyronpbHuka ABCD, B
koropom AB = 20 cm, CD =5 cm, AD = BC, u m3BectHBI yriibl ZBAD = 41°,
ZABC = 49°. HaiinuTe Maccy mJIacTUHBI B TPaMMax, €CJId €€ TOJIIIMHA paBHA 5

MM, a TUIOTHOCTH Meau 8,91 r/cm®.

{41766}

5-3. Jlatynnas rutactuHa uMeeT (popmy BBITYKIIOTO YeThipexyroiabauka ABCD, B
kotopom AB = 20 cm, CD =5 cm, AD = BC, u m3BectHBI yriiel Z/BAD = 42°,
Z/ABC = 48°. HaiimuTe Maccy mIacTUHBI B TpaMMax, €ClId €€ TOJIIINHA paBHA 5

MM, a INTIOTHOCTH JIaTyHH 8,57 r/cM®.



{401,72}

5-4. JlaTyHHas muiacTUHa UMeeT (popMy BBIMYKIIOTO YeThipexyroiabHuka ABCD, B
kotopom AB = 20 cm, CD =5 cm, AD = BC, u u3BectHsl yriibl ZBAD = 46°,
ZABC = 44°. Haiinute Maccy MJIaCTUHBI B TpaMMax, €CJId €€ TOJIIIMHA paBHA 5

MM, a INIOTHOCTh JIaTyHH 8,55 r/cM®,

{400,78}

6-1. JIbKHUK BbIEXaJl Ha JIeJl, yIaj, U OJTHa U3 JIDK COpBaiach C HOTHU U CTalla
CKOJIB3HUTH 110 JIbIY 0€3 TPEeHHUs 10 TeX TOop, MTOKa He BbleXajla Ha TPYHTOBYIO
nopory. C Kakoil CKOpOCTbIO (B METpax B CEKYH]y) ABUTajach JiblXka MO Jb1Y,
€CJIM OHA TOJIHOCTHIO BheXalla Ha TPYHT M OCTaHOBUJIACH B MOJIOKEHUH, KOT1a
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 BhIEXAJ Ha JIeJ, yIall, ¥ OJJHA U3 JIbDK COPBAJIach C HOTU U CTasa
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 TIOJIHOCTHIO BheXalla Ha TPYHT ¥ OCTAaHOBUJIACH B MOJIOKEHUH, KOT /1A
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 BhIEXAJ HA JIeJ, YIall, ¥ OJJHA U3 JIBDK COPBAJIach C HOTH U CTaJya
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. JIbDKHUK BblEXall Ha JieJl, yIai, U OJJHa U3 JIbhK COpBaJiach C HOTU U CTaja
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 TOBEpXHOCTH rpyHTa paBeH y = 0,3. Inuna neoku [ = 1,8 metpa.

2,32}

Pemmenusn

.. 5S 35
1. CocTaBuM cucTteMy ypaBHEHUN: 5= Uty; 5= Vty; ty + t, = 3. U3 nepBBIX ABYX

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 =20m/c,V; =Vycosa =10 m/c = cosa = -,a = 60°.

N |-

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

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

wIiN
N |-

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

sin § = ¥ ~ 0,94.

OTtsBert: 0,94.

3. B mepBoM cocTosTHUM U3 YCIIOBUSI PAaBHOBECHS CHJIa, ICUCTBYIOMIAS HA TIPYKUHY
paBHa Ty, = 2mg = 40 H. B nemwxenun: ma =T — mg; mia =myg —T.

Otcrona nonyunm (YMHOKaeM IIEPBOE YpaBHEHUE HA 14, @ BTOPOE HA M U



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

= 32 H. HarsxeHue npyKUHbI

onpexaensiercs cunon T, = 2T = 64 H.

(64-40) _ p
OcTtaeTcsi CpaBHUTH CHUJIBIL: o 100 2P= 60%.

OTtBert: 60.

4. 3anuiieM ypaBHeHHE GalaHca TeIUIa, Mocje TOro Kak B BOLY OPOCHIIM TIEPBbIii

KyOuK:

Mcy(40 — 20) = mc(100 — 40) = Mc, = 3mc
U mocJie Toro, Kak OpocuIIy B BOAY €Iie JBa KyOuKa:
Mcy(t — 40) + mc(t — 40) = 2mc(100 — t)
dmc(t — 40) = 2mc(100 — t) = 4t — 160 = 200 — 2t
6t =360 =t = 60°C

Ortser: 60.

5. IIpunoxxum k vetbipexyroibauky ABCD eme Tpu
TaKUX K€ YEThIPEXyToJIbHUKA TaK, YTOOBI 1O D
BHEITHEMY KOHTYPY 00pa3oBaJics KBaJpatT co
cTopoHoil 20 cM (CM. pUCYHOK). DTO ClIeNaTh
BO3MOKHO, TaK KaK CyMMa JIByX OCTPBIX YTJIOB

paBua 90° u AD = BC.

Torna BHyTpHu 00pa3yeTcsi KBaApaT cO CTOPOHOU 5 CM.
Tem cambim yueTBepennas miomianab ABCD paBHa pazHoCTH MITomaaei 3TUX IByX
KBaJpaToB, 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
maactussl d = 0,5 cm, mnotHOCTH p = 8,93 r/cM®. TTonyyaem g 418,59 r.

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

IPOMO3JIKHE.



OtBer: 418,59.

6. [lycTh JIbDKa 3aexalia Ha TPYHT YacThIO IJIMHBI paBHOM X. B 3TOT MOMEHT cuiia
X )
Tpeuust Oyaet paBua Fy = uN,rne N = mg - 7 — CHJIa peakiuy Oonopbl Hajl TOU
YacCTbIO JIBDKHU, KOTOpAsi 1I0Iaja Ha TPYHT.

X
Tornma nmoay4nm AJis CUIBI CIEAYIOIIEE BbIpaKEeHUe: Fy = umg - T

MuHUMaabHOE 3HAYCHUE CHITBI TPEHUS paBHO HYIO pu X = 0.

MakcuMallbHOE 3HaYeHUe CUITBI paBHO F; = umg nipu x = [.

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

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 wm/c.
OTtBer: 2,45.



