U3 1 (mexanuka) Bapuant 1.

1. TlepByio HONOBHHY BpPEMEHH CBOETO IBIDKCHUS aBTOMOOMIIb JIBUTAJICS CO CKOpOCThbi0 80KM/4, a BTOPYIO HOJIOBHHY
BPEMEHH - O cKopocThio 60km/4. KakoBa cpesHsisi CKOpOCTb ABHKEHUSI aBTOMOOWIIS B KM/4?

2. Bo ckonbko pa3 HOpMallbHOE YCKOPEHHE TOYKH, JIeXKaleil Ha 000/ie Bpallaromerocs Koyueca, 6oJble e€ TaHreHIIMAILHOTO
YCKOPEHHS B TOT MOMEHT, KOT/[a BEKTOP MOJIHOTO YCKOPEHHUS TOUKH COCTABIISIET yrogl 45° ¢ BEKTOpoM eé JIMHEHHOI ckopocTn?

3. JlBe npsAMbIe 10pOTH mepecekarTcs noa yrinoM 30°. OT nepekpécTka Mo HUM yAIAOTCS JIBE MAIHUHBIL: O/IHA CO CKOPOCTBIO
60xM/4, npyras co ckopocThio 80kM/4. OnpenesuTh B KM/4 CKOPOCTH, C KOTOPBIMH MAIlMHBI YIAJSIFOTCS IPYT OT ApYra.

4. K HuTM moBelleH rpy3 Maccoi 1kr. HaiiTu HaTs)XeHHe HMTH, €CIM HHTh ¢ Ipy30M: 1) HOAHMMATH ¢ yCKOpeHHeM Sm/c?;
2) omyckath ¢ ycKOpeHueM 3m/c?.

5. Uepes kakoe BpeMs CKOPOCTh Tella, KOTOPOMY COOOIIIIIN BBEpX IO HAKJIOHHOHM cKopocTh 10M/c, cHOBa Oyner paBaHa 10m/c?
Koadpduument tpenns 0.2, yron MexIy INIOCKOCTBIO B TOpu30HTOM 30°.

6. B nmpkoBOM aTTpaKIHOHE MOTOIMKIIMCT JBIKETCS 10 BHYTPEHHEH MmoBepXHOCTH cdeprl paaunyca 10 M. PazornaBmmcs, oH
HAYMHACT OMMCHIBATh TOPU3OHTANBHYIO OKPYXXHOCTh B BepxHel nmomycdepe. OnpenennTs MUHIMAIBHYO CKOPOCTh MOTOLMKIINCTA,
eci K03(h(UIMEHT TPEHUS LIMH O TIOBEPXHOCTH cepsl paeH 1.0, a yron Mex Iy BEpTHKANbIO M HAIPABIEHUEM K MOTOLUKIINCTY U3
neHTpa cepsl paBer 60°.

7. Omnpenenuts CKOPOCTh PAKeTHl B MOMEHT MOJTHOTO BBITOPAHHMS 3apsAia, €cIy HadaiubHas Macca pakers 0,1 kr, Macca 3apsiia
0,09 kr, oTHOCHTENIFHAs CKOPOCTh BBIXOJa MPOJYKTOB CropaHus U3 cormia 25 m/c. COnpoTHBIEHHE BO3JyXa M YCKOPEHUE CHIIBI
TSDKECTH HE YUUTHIBATS.

8. Koneco, MOMEHT HHEPLIMH KOTOPOTO paBeH 245 kr-m?, Bpaiasich, nenaet no 20 06/c. [locye Toro, kak Ha KOJIECO TEPECTAI
JICWCTBOBATh BpAILAFOLIM MOMEHT CHJI, OHO OCTaHOBHJIOCH, ciesiaB 1000 o6opoToB. HaliTh MOMEHT CHII TPEHUSL.

9. K oboxy ogHOopomHOro maucka nuamerpom 0,5 M mprioxena kacatensHast cwia 98,1 H. Ilpu BpaiieHnu Ha JUCK ACHCTBYET
MoMeHT w1 Tpenus 4,9 H-m. Haiftu Maccy mucka, ecili M3BECTHO, YTO OH BPallaeTcs ¢ YIJIOBhIM yckopenueM 90 pan/c?.

10. TlocraBieHHBIH BEpTUKAIBHO KapaHAam JUIMHOHM 17 cM mamaet Ha ctoi. Kakyio yrioByro M JTHHEHHYIO CKOPOCTH OyIeT
MMETh B KOHIIE ITa/ICHNs] BEpXHUH KOHEI KapaHaama?

N3 1 (mexanuka) Bapuanrt 2.

1. Touka nBuramace B TedeHHE 15 ¢ co ckopocThio 6 M/c, 10 ceKyHI co CKOpOCTBIO 9 M/C B 6 CEeKYHA CO CKOPOCTBIO 22 M/cC.
KakoBa cpensss myTeBasi CKOPOCTh TOUKH?

2. Ha ropusonrampHOM crosie nporauuBaercs Ban auamerpom 50 mm. IlpomonbHas mopawa pesua paBHa 0,5 MM 3a oJuH
000poT. KakoBa ckopocTh pe3aHus, eciii 3a OHY MUHYTY IPOTa4MBAETCs y4aCTOK Bana AMUHOM 15 cMm?

3. Koreco Bpamaercs Tak, 4To 3aBUCHMOCTB YIJIa IOBOPOTa OT BpeMeHu naétcs BbipaxenueM @(t) = A+Bt+Ct?+Dt3, rae B =
2 pan/c, C = 2 pan/c?, D = 2 pan/c®. Haiitn pamuyc Kojeca, €Clld M3BECTHO, YTO K KOHIly BTOPOM CEKYH/IbI JBUKEHHS HOPMAJIbHOE
yCKOpEHHUE ToueK Jiexkamux Ha o6oe paBHo 3,46-102 m/c2.

4. CranpHas pOBOJOKa HEKOTOPOTO JHaMeTpa BbluepkuBaeT rpy3 Becom 1o 4400 H. C kakuM HanOONBIIUM YCKOPEHHEM
MOJKHO TIOZHUMATH Ipy3 BecoM 3800 H, moxBerieHHBIN Ha 3TOH MPOBOJIOKE, YTOOBI OHA HE pPa30pBaNaCh?

5. [IBa Tema maccaMu | M 3 Kr JexaT Ha TOPH30HTAIBHOW IOBEPXHOCTH M CBS3aHbl HUTHIO, BBIJICPKUBAIOLIEH CHITY
HarspkeHus 400 H. Kakyio MUHMUMalIbHYIO CHITy BIOJIb HUTH HYXHO HPWJIOXKHTH KO BTOPOMY TpY3y, 4YTOOBI OHAa 000pBanach?

6. Ha teno maccoit 10 xr, nexariee Ha TOPU3OHTAIBHON TIOCKOCTH, AevicTByeT cmia 100 H mox yrimom 35° k ropu3oHTYy.
Koadpdumment tpenus 0,3. Haliti yckoperne Tena.

7. Tlo HaKJIOHHOH IIOCKOCTH C YIJIOM HAKJIOHAa K TOpPH30HTY 60° ¢ BBICOTHI 1 M COCKaNB3BIBacT IIOCKOE TeiO. JJOCTUTHYB
TOPHU30HTAIILHOM MOBEPXHOCTH, TEJIO TIOJHMUMAETCS 110 IPyrol HAKIIOHHOW IMOBEPXHOCTH ¢ yrioM HakinoHa 30°. OnpenennTs BEICOTY
HOABEMa, eCIU KO3 QUITUEHTHI TpEeHHs A1t 00eHX II0OCKOCTel 0ITMHAKOBHI 1 paBHEI 0, 1.

8. Teno OpoleHO BEpTHKAIBHO BBEPX CO CKOPOCThIO 16 M/c. Ha kakod BBICOTE KMHETHYECKasl SHEPTHsl TeJa PaBHA €ro
MOTEHUUAIbHON 3HEprUn?

9. B HmKHEW TOYKE MEpPTBOW METIH PEaKTHBHBIA CaMOJIET ABUXKETCA cO cKopocThio 1200 km/4. Onpeaenuts Kakyro
neperpy3Ky (OTHOIICHHE PHKUMAIOIIEH CUTIBI K BECY JIETUHKA) UCTILITHIBAET JIETUHK, €CIU paauyc netiu 0,4 km.

10. HaiiTi KHHETHUYECKYIO SHEPTHUIO JIICKA MAacCOM 5 KT, KaTsIIErocsi CO CKOPOCThIO 8 M/C 6€3 MPOCKaIb3bIBAHUS.

N3 1 (mexanuka) Bapumant 3.

1. TlepBy:o HOJOBHHY CBOETO IMyTH MOTOIMKIIUCT JBUTAJICS CO CKOPOCTHIO0 90 KM/4, a BTOPYIO TOJIOBUHY ITyTH - CO CKOPOCTBIO
70 xm/4. KakoBa cpeHsIsl CKOPOCTH JIBH)KEHHSI MOTOLIUKIINCTA?

2. BunTr aspocaneit Bpamaercs ¢ yactotod 360 06/MuH. CKOpOCTH MOCTyINaTeNbHOTO JBIKeHMs1 caHeid 60 km/4. C kakoi
CKOPOCTBIO IBUXKETCS. OJJUH U3 KOHLIOB BUHTA, €CJIX paauyc BUHTa R=1 m?

3. VYpaBHeHHe HpSAMOJMHEHHOro IBMKeHHA uMmeeT B X(t) = At+Bt?, rme A = 2w/c, B = -0,5 m/c2. Uemy paBHseTCA
KOOpJAMHATa B MOMEHT BpeMeHH t=6 ¢ 1 NpOHJeHHBIN MyTh 32 3TOT IPOMEKYTOK BpEMEHU?

4. Bec nmudta ¢ naccaxxupamu paseH 700 kr. HaliTi ¢ KakuM yCKOpEHHEM M B KaKOM HAIpaBJICHWH JABWXKETCS JTUPT, ecin
W3BECTHO, YTO HATSHKEHUE TPOCa, yAepkuBaromero tudT, pasao: 1) 1200 kI'; 2) 500 kI

5. Ha rmagkom crone nexxuT Opycok maccoit 4 kxr. K Opycky mpuBsi3aHbI [Ba IIHypa, HEPEKHHYTHIE Uepe3 HETOABHKHBIC
OJI0KH, TPUKPETUIEHHBIE K MPOTHUBOIIOJIOKHBIM KOHIIaM cTojda. K KOHIIaM IIHYypOB IIPHUBELICHBI THPH, MacChl KOTOPBIX | KT U 2 KT,
HAWTH YCKOpEHHE, C KOTOPBIM JIBHXKETCS OPYCOK, M CHITY HAaTSDKEHHS KaXK/I0TO U3 IITHYPOB.

6. MoOTOUMKI e/leT 10 BHYTPEHHEi MOBEPXHOCTH BEPTUKAIBLHOTO UIMHAPA paauycoM 11,2 m. LIeHTp TshKecTH MOTOILMKIIA C
YEeJIOBEKOM pactiofiokeH Ha pacctosHuH 0,8 M OT moBepxHOCTH IMIHHIApA. KoadduuueHT TpeHWs MOKpPHIIIEK O MOBEPXHOCTH
mumHapa paseH 0,6. C kakoll MHHUMAIbHOM CKOPOCTBIO JOJDKEH €XaTh MOoTouukia? KakoB yroin HakioHa €ro K IIOCKOCTH
ropu3oHTa?

7. B HemonmBwxHBIM map ynapsiercs O0KOM ApYroil map Takod ke macchl. [1oj1 KakuM yriioM pasiieTsiTcs LIapbl, €ClId OHH
abCOJIOTHO ynpyrue 1 abCOIIOTHO TaaaKue?



8. Tlyns maccoii 10 r netut co ckopocThio 800 M/c, Bpamasck OKoJIo IPOA0JIEHOM ocu ¢ yactotoi 3000 ¢ TTpunumas myso
3a QWINHAPHUK JUAMETPOM 8MM, ONPEAEIUTh MOJIHYI0 KUHETHUECKYIO SHEPTHIO MY JIH.

9. K obony xoneca B Buzme obpyua amamerpoM 0,4 M mpunoxena kacarenbHas cwia 98,1 H. Ilpm Bpamenun Ha auck
neficTByeT MoMeHT cuil Tpenus 4,9 H-m. HaliTu Maccy aucka, eciid U3BECTHO, YTO OH BPallaeTcs ¢ YIJIOBEIM yckopenueM 90 pan/c?.

10. HeOospmmoe Temo CKOJB3UT ¢ BepIIHHBEI cepsl BHM3. Ha Kakoif BEICOTE OT BEpPIIMHBI TEIO OTOPBETCS OT IOBEPXHOCTH
coeprr? Paguyc chepsr R. Tpernem npernedpeds.

N3 1 (mexanuka) Bapuant 4.

1. Tpu yeTBepTH CBOETO IIyTH aBTOMOOIIb MPOIIEN cO CKOPOCThIO 70 KM/Y, OCTaIBHYIO 9acTh IYyTH - CO CKOPOCTHIO 90 KM/.
KakoBa cpenHsist myTeBast CKOPOCTh JIBIKCHHUSA?

2. [Tlapoxox unér mo peke oT myHKTa A 110 MyHKTa B co ckopocThio 9 kM/4, a 0OpaTHO - co ckopocTeio 17 km/4. Haiitn
CPEIHIOI0 CKOPOCTh apOX0/ia U CKOPOCTh TEUECHUS PEKU.

3. Komneco paanycom 8 cM Bpaimaercst Tak, 4TO 3aBUCHMOCTD JIMHEIHOW CKOPOCTH TOYEK, JEXalluX Ha 0007e, OT BPEMEHHU
naércs ypasaenueM v(t) = At+Bt%, rme A = Scm/c? u B = lem/c®. Haiftu yron o, cocTaBisieMblii BEKTOPOM TMOJHOTO YCKOPEHHS C
paznuycoM Koseca B MOMEHTHI BpeMeHH 1, 2, 3,4 1 5 ceKyH[ 1mocie Havyaja JBHKCHUSL.

4. K murtH noaseieHa rups. Eciv MogHUMATEL 3Ty THPIO ¢ YCKOPEHHEM 3 M/C%, TO HaTsKeHHe HWTH B 2 pa3a MEHBIIE TOTO
HaTsDKEHUS, TIPH KOTOPOM HUTH paspbiBaeTcst. C KaKMM YCKOPEHHEM HYKHO MOJHUMATh TUPIO, YTOObI HUTH 000pBaiach?

5. Bpycok maccoil 5 Kr MOXXET CBOOOIHO CKOJB3UTH IO TOPH30HTAJIbHON mMOBepxHOCTH Oe3 TpeHus. Ha HéM Haxomutcs
npyroit 6pycok maccoit 1 kr. KoadduureHT TpeHns conpukacarommxcs moBepxaocrei opyckos 0,3. Ompenenuts MakcuMaibHOE
3HAYEHHE CHJIbI, IPHJIOKEHHOH K HIDKHEMY OpYCKY, TPH KOTOPOI HAUMHACTCSI COCKAJIb3bIBAaHNE BEPXHET0 OpycKa.

6. [I'pysuk, mpuBs3aHHBIA K HUTH JUIMHOM | M, ONHCBIBACT OKPYKHOCTh B TOPU3OHTAIBHON MIOCKOCTH. ONpenesnTh IeprHos
oOparmieHus1, ecu HUTh OTKJIOHEHa Ha 60° OT BepTHKAIIH.

7. Kamemexk CKONB3UT ¢ HaWBBICIIEH TOYKHM KyHoia, MMeromero ¢opmy momycdepsl. Kakyio ayry o omumier Kamemiek,
TPEXIE 9eM OTOPBETCS OT MOBEPXHOCTH Kynosa? TpeHnem npeHeOpeds.

8. Ha mnardopme, IBIKyIIEHCS €O CKOPOCTBIO 3M/C, YKPEIUICHO OpyIHe, CTBOJ KOTOPOTO HAIPABIICH B CTOPOHY IBIDKCHHUS
COCTaBJIAET C TOpU30HTOM yroa 60°. Opyaue MpoM3BENO BBICTPEN, MOCIE YETO CKOPOCTH IIATGOPMBI YMEHBIIMIACHE B TPH pasa.
Haiiti ckopocTh CHapsiga Ipu BBUICTE U3 CTBOJIA, €CIIN Macca IaT(opMbl ¢ opyaueM Ooible Macchl cHapsana B 150 pas.

9. Bau maccoit 50 kr u paguycom 10 cm Bpamaercst ¢ yactotoi 8 06/c. K munuHaAprdeckoil MOBEPXHOCTH Baljla MPHIKaIH
TOPMO3HYI0 KooKy ¢ cuio 20 H, moz nelictBueM KoTopoi Baji ocTaHOBHIICS uepe3 5 ¢. Onpenenuts K03 GUIUESHT TPEHUsL.

10. Yenosek maccoit 70 Kr HaXOIUTCSA HAa HEMOABIKHON miardopme B Buae aucka maccoil 110 kr. Ckoiabko 000pOTOB B
MHHYTY OyZIeT coBepLIaTh 1aThopma, eclii 4eJoBeK (Kak TouedHast Macca) OyleT ABUraThCs O OKPY)KHOCTH PaaAnycoM 6 M BOKPYT
ocu BpauieHus? CKOpoCTh ABHKEHUsI YeJI0BEKa OTHOCUTENBHO MIathopmMbl 4,5 km/u; ee paauyc 11 m.

NA3 1 (mexanuka) Bapuant 5.

1. Koneco paamycom 3 cM Bpaiiaercs Tak, 4TO 3aBUCUMOCTH yrjila MOBOPOTa OT BpeMeHH maércs ypaBHenuem o) =
A+Bt+Ct?+Dt%, rne D = Zpaz[/c3. Js Todek, iexamux Ha 000[e, HAWTH M3MEHEHHE TAHTCHIIMAILHOTO YCKOPEHUS 32 CAHHUILY
BpPEMECHHU.

2. HaiiTi cKOpOoCTh OTHOCHUTENHHO Oepera peKw: a) JIOAKH, HIYIeH MO TeYCHHIO; 0) JIOIKH, WAYIIeH IMPOTHUB TCUCHUS; B)
JOJKH, uAyIIed mox yriaoM 90° kK Te4eHUI0, CKOPOCTh KOToporo 1,5 M/c. CKOPOCTH JIOJIKH OTHOCHTEIEHO BOJABI paBHa 2,5 M/c.

3. TlepByr NOJOBHHY IyTH TEJO IBUTAJIOCH CO CKOPOCTHIO 3 M/C, BTOPYIO - CO CKOPOCTBIO 7 M/c. OmIpenennuTs CpeaHIor
MyTEBYIO CKOPOCTH Tela.

4. JlBe THpH HEPaBHOTO Beca BHUCAT Ha HUTH MEPEKUHYTON depe3 OJ0K, mpuaéM Oosree JIErKasi TUPS pacloIokKeHa Ha 2 M HIDKE
6onee TsKEnoi. Ecnu mpenocTaBUTh TUPSAM IBUTATHCS, TO Uepe3 2 ¢ OHM OyIyT Ha OJUHAKOBOH BhIcOoTe. ONpeenuTh OTHOLICHHE
Macc TUPb.

5. Haknonnas minockocTh, oOpasyromias yroia 25° ¢ IUIOCKOCTBIO TOPH30HTa, WUMEET JAIuHy 2 M. Teno, JBUTasch
PaBHOYCKOPEHHO, COCKOJIB3HYJIO C 3TOU IIOCKOCTH 32 2 ¢. OnpeAeauTh Ko3QPUIUSHT TPEHUS Tea O IIOCKOCTb.

6. K muypy moagemieHa rupsi. I'upio OTBENM B CTOPOHY TaK, YTOOBI IIHYP MIPHUHSII TOPU30HTAIBHOE TOJI0KEHHUE, U OTITYCTHIIH.
Kak Benmka cuia HaTSHKEHHS IIHypa B MOMEHT, KOTJa TUpPS MPOXOIUT MOJIOKeHHE paBHOBecus? Kakod yroia ¢ BepTHUKAIbIO
COCTaBIISIET IIHYP B MOMEHT, KOTJIa CHJIa HATSDKEHHUS [ITHYpa paBHA CHJIE TSHKECTH THUPHU?

7. OmpenenuTh BO CKOJBKO pa3 YMEHBIIWIACH Macca PaKeThl, €CIHM 4epe3 HEKOTOpPOe BpeMs IOCie 3alycka ee CKOpPOCTh
cocraBisieT 69 M/c, a OTHOCUTEIbHAS CKOPOCTh BBIXOJa MPOMYKTOB cropanus paBHa 30 m/c. COnpoTHBICHUE BO3AyXa M YCKOPEHHE
CHJIBI TSDKECTH HE YUHUTBIBATH.

8. Kamenp OpomeH BBepx mon yrioM 60° K IUIOCKOCTH TOpu30HTa. KuHeTHUYecKas SHeprus KaMHS B HAYaIbHBI MOMEHT
BpemeHu paBHa 20 [x. OmnpeaenuTh KUHETHUYECKYI0 W TOTEHUMAJIbHYIO SHEPrUM KaMHS B BBICIIEH TOYKE €ro TPaeKTOPHUHU.
ConpoTuBJICHHEM BO3IyXa MPEHEOPEYb.

9. Teno Maccoll 6KT OABENMICHO HA HEBECOMOW HHUTH JUIMHHON 1M. B Teno momamaer mynst Maccoi 7.5T U 3aCTpeBacT B HeM,
HUTb IIPU 3TOM OTKJIOHsAETCS Ha yrona 8°. Halitu ckopocTb ITyJiu.

10. HeOouibliioe TEI0 COCKAIb3BIBACT BHHU3 10 HAKIIOHHOMY CKaTy, MEPEXOSIIEMy B MEPTBYIO METIIO0 paauycoMm R. Tpenue
HUYTOXHO Mayio. KakoBa momkHa ObITh HAMMEHBIIAs BRICOTA CKaTa, YTOOBI TEJIO CAEIIAIIO MOTHYIO METIII0?

M3 1 (mexanuka) Bapuaur 6.
1. Tero mpouuto NepByIo MOJOBUHY MyTH 33 BpeMsl 3 ¢, BTOPYIO - 3a BpeMs 9 ¢. OnpenenuTh CpeHIO MyTeBYI0 CKOPOCTb
TeJa, eCu JUIMHA TyTH S = 25 M.
2. Jluck Bpamaercs ¢ yrioBbIM yckopenueM —2 paj/c?. CKOIbKO 060pOTOB CIENAET JUCK TIPH M3MEHEHHUH YacTOTHI BPALEHHUs
ot 260 06/muH o 70 06/mMun? Haiitu Bpems, B TeUeHHE KOTOPOT'O 3TO MPOU30HIET.



3. Camonér JeTUT OTHOCUTEIBLHO BO3Iyxa co ckopocThio 700 kM/4. Betep ayer ¢ 3amaga Ha BOCTOK cO cKopocThro 15 m/c. C
KaKOW CKOPOCTBIO CaMOJIET OyJIeT ABUIaThCs OTHOCHUTENILHO 3eMJIM M IO/ KaKUM YIJIOM K MEpUIMaHy HaJo JIepXKaTh Kypc, 4TOOBI
nepemMeleHre ObUI0: a) Ha IoT; 0) Ha ceBep; B) Ha 3amaji; ') Ha BOCTOK?

4. MarepuanbHas TOYKa Maccod 2KI JIBHXKETCS MOJ JCHCTBUEM HEKOTOPOH CHJIBI COTJIACHO YPAaBHCHHIO X = A+Bt+Ct2+Dt?,
rre C =1 m/c?, D = -0,2 m/c®. Haiitu 3HaueHME 3TOM CHIIBI B MOMEHTBI BpeMeHH t1 =2 ¢ U t, = 5 c. B xakoif MOMEHT BpeMeHH CHIia
paBHa HYITIO.

5.  Ha ropu3oHTaIbHON MOBEPXHOCTH HaXOAUTCS Opycok Maccoit 2 kr. KoaddunueHT TpeHns 6pycka o MOBEPXHOCTh paBEeH
0,2. Ha 6pycke HaxoauTcst npyroit 6pycok maccoii 8 kr. Koaddumument tpenus sepxaero O6pycka o HmwxkHAH paseH 0,3. K Bepxaemy
Opycky mpmwiokeHa cmia. OmpenenuTs: 1) 3HaUeHHE CWIIBI, TPH KOTOPOW HAYHHAECTCS COBMECTHOE CKOJBKEHHE OPYCKOB IO
MOBEPXHOCTH; 2) 3HAYCHUE CHJIBI, IIPU KOTOPOH BEPXHUI OPYCOK HAUHET MPOCKAIBb3BIBATh OTHOCUTEIILHO HI)KHETO.

6. ABTOMOOWIB Maccoil 5 T ABMXKETCS cO CKOpOCcTho 10 M/c MO BIMYKIOMY MOCTY. OnpeiesuTh CHUITy JaBJIeHUS] aBTOMOOMIIS
Ha MOCT B €r0 BEepXHEH 4acTH, €CJIU paJuyc KPUBU3HBI MOCTa paBeH 50 M.

7. Onpenenuts JIMHEHHYIO CKOPOCTh LICHTpPA I1apa, CKaTUBIIErocst 0e3 CKOJIBKEHUS ¢ HAKJIOHHOM IIIOCKOCTH BBICOTOW 1M.

8. Ilpm paspbiBe cHapsijia B BO3yxe 0Opas3yloTcsi TPH OCKOJKa MaccaMH 1kr, 2Kr W 3Kr ¢ oOmel KMHEeTHYECKOH dHepruei
2.2x/JIx. HaliTu cCKOpOCTH OCKOJIKOB B MOMEHT Pa3phiBa, €CIIM HAIIPABJICHUS CKOPOCTEH COCTABIISAIOT IPYT C APYroM yrisl B 120°.

9. Bau maccoit 100 xr u paguycom 5 cM Bpamaercst ¢ yactotoi 8 06/c. K munuHAprdeckol MOBEpXHOCTH Bajla MPHIKaIH
TOPMO3HYI0 KooKy ¢ cuioi 40 H, mox nelictBuem kotopoit Bai octanoBuics uepe3 10 ¢. Onpenenuts Ko3pQUIUESHT TPEHHS.

10. IIlapuk Becom 6H moxBemieH Ha HUTH. B HATSHYTOM COCTOSIHUM HUTBH PACIIOJIOKIIIN TOPU30HTAIBHO U OTITYCTHIIH IIAPHK.
PaccunraTh cuily HaTsDKCHUSI HUTH B MOMEHT, KOTIa HUTh 00pa3yeT yroi 60° ¢ ropu30HTaIbHBIM HAIIPABICHHEM.

NA3_1 (mexanuka) Bapuant 7.

1. Camomér nerut OT myHKTa A a0 myHKTa B, pacnonoxeHHoro Ha paccrosand 400 kM K BocToKy. Haiitm
MPOJOJDKUTEIFHOCTD TONIETA, €CIIM: a) BETpa HEeT; 0) BETep AyeT ¢ Iora Ha CeBep; B) BETEp IyeT ¢ 3amajga Ha BOCTOK. CKOpOCTh BETpa
25 M/c, CKOpOCTh CaMOJIETa OTHOCHTENBHO BO3ayXa 650 kM/4.

2. Komeco pammycom 0,4 M Bpamaercs Tak, YTO 3aBHCHMOCTH YIVIa IOBOPOTa OT BpEeMEHH Aaércs ypaBHeHueM ¢(t) =
A+Bt+Ct, rne B = 3pan/c u C = 1 paw/c®. Jlna Touek, Jgexkamux Ha 000jie, HAWTH: a) yIJIOBYIO CKOPOCTB; 6) JMHEHHYIO CKOPOCTB;
B) YIJIOBOE YCKOPEHHUE; T) TaHT€HI[HAIbHOE YCKOPEHHE; 1) HOpMaJIbHOE YCKOPEHHE CITyCTs 2 CeKyHJIbI II0C/Ie Hauana ABHKCHHUS.

3. Psmom ¢ moe3mom crout uenoBek. Korma moesn Havasn aBurathes ¢ yckopenueM a = 0,2 M/C?, 4enoBeK MOUEN B TOM XKe
HaIpaBJICHUH CO CKOPOCThIO V = 1,5 M/c. Uepe3 kakoe BpeMs MOe3[ AOTOHUT uesioBeka? OmpenenuTb CKOPOCTh MOe37a B ITOT
MOMEHT U IIyTb, IIPOIICHHBII YEIOBEKOM.

4. Kakyto cuity HY)HO NMPUIIOKUTH K Tedy maccoit 1200 kr, yToObl 0HO 13 cocTostHus mokos 3a 30 ¢ npouwto myts 10 M. Cuina
Tpenus paBHa 0,05 Beca Tena.

5. Uepe3 010K epeKUHyTa HATh, K KOHIIAM KOTOPOH MOJBEIICHBI OMHAKOBEIE TUpu Maccoit 0,5 kr. Kakoil momomHuTeIhHBIIH
IPy3 HYKHO TIOJIO)KHTh Ha OJIHY M3 TUPb, 9TOOBI OHM CTaJIM IBUTAThCA ¢ yckoperneM 0,4 mM/c2. Maccoii 6110ka 1 HUTH TIpeHeOpEYb.

6. Topu3OHTAIBHO PACIOJIOKEHHBIN TUCK BpallaeTcs BOKPYT BEpTHKaIbHOM ocu, nenas 0,5 ob/c. Ha xakom paccTosHMM OT
OCH BpalleHUs ICKa MOXKET yJIep KaThesl TeNo, Haxozsmeecs: Ha HEM npu kosddunmente Tpenus k = 0,37

7. C OamrHu BBICOTOH 25 M TOPHU30HTAIBHO OpPOIICH KaMEHb CO CKOPOCTHIO 15 M/c. HalfiTh KMHETHYECKYIO M TIOTCHIHAIEHYIO
SHEPTUHU KaMHA CIIyCTs OJHY CEeKyHJy Mocje Hadana ABikeHns. Macca xkamas 200 r.

8. ToHkMii NpsMON CTEpXKEeHb AMMHOW | M IMPUKPEIUIEH K TOPU30HTAIBLHON OCH, MpOXoJsiuiell yepe3 ero koHel. CrepikeHb
OTKJIOHMJIX Ha 60° OT MONOKeHHs paBHOBECHUS U OTIYyCTHIN. ONpenenuTh TMHEHHYI0 CKOPOCTh HHKHETO KOHIIA CTEPXKHS B MOMEHT
MIPOXO’KICHUS TIOJI0KEHUSI pAaBHOBECHS.

9. OpuH rpy3uK IMOJBENICH Ha HEPACcTSHDKUMOM HUTH JiMHOW L, a Jpyrod - Ha >KECTKOM HEBECOMOM CTEp)KHE TaKOW ke
JurHBL. Kakue MUHHIMaIbHBIE CKOPOCTH HYXKHO COOOIINTH 3TUM I'py3UKaM, YTOOBI OHHM BPaIaliCh B BEPTHKAIBEHON INIOCKOCTH?

10. TopuzonranbHblii nuck maccod 90 kr u pamuycom 1,5 M Bpamaercs ¢ yactotod 20 o06/mMuH. B meHtpe nucka crout
YeJIOBEK, JIepKaINi B PacCTaBJICHHBIX pykax rupu. CKoOJBKO 000pOTOB B MUHYTY OyneT coBepmiaTh IUaT()opma, eciii 4elloBeK,
OITyCTHB PYKM, YMEHBIIUT CBOI MOMEHT MHepUuH oT 2,95 110 0,99 kr-m>?

N3 1 (mexanuka) Bapuant 8.

1. JIBwxeHue MaTepUalbHON TOUKH 3a]aHO ypaBHeHHeM X(t) = At+Bt?, roe A = 3 m/c, B = -0,1 m/c2. Onpesenurs MOMEHT
BpPEMEHH, B KOTOPBIH CKOPOCTh paBHa Hyxr0. HaliTn koopauHaTy M ycKopeHHe B 3TOT MOMEHT. [locTpouTh rpauku 3aBHCUMOCTH
KOOPJAWHATEI, yTH, CKOPOCTH M YCKOPEHHUS OT BPEMEHH.

2. Koneco mammuHbl Bpaiaercsi paBHoyckoperHo. CrenaB 60 mojHbIX 000pOTOB, OHO M3MEHHJIO YacTOTY BpAILEHHUS OT 3 110
7 06/c. OnpenenuTh yrioBoe yCKOPEHUE KoJleca.

3. KameHns OpoliieH ropu3oHTaIBHO CO CKOPOCThIO 15 M/c. HaliTi HOpMaibHOE M TAaHTCHIMAJIBHOE YCKOPEHHsI KaMHsl uepe3 2
CEKyHIBI TIOCJIC HavyaJla IBHKCHHUS.

4. Tlox neiicTBHEM CHIIBI TPEHUS 10° H Baron maccoii 5-10% kr mocne MIPEKpaIIEeHUs] CUIIBI TSTH OCTAaHABJIMBAETCS depe3 |
MuH. C Kako#l CKOpOCTBIO BaroH JABUrancs?

5. bBpycok Maccoif 5 Kr 3axar Mexay IBYMS BEpTHKaJIbHBIMHU KosoakamMu. CHIIbI HOpMaJIBHOTO CkaTHs Kosojok 150 H, a
k03¢ ¢unnent tpenus 0,2. Kakyio cruiry Hy»HO IIPHIIOKHUTB, YTOOBI BBITOJIKHYTH Opycok BBepX? BHU3?

6. ABTomoOmIB Maccoit 1000 Kr JBHIKETCSI CO CKOPOCTBIO 54 KM/4 1O BEIyKJIOMYy MocTy. Pannyc kpuBn3nsl Mocta 200 M. C
KaKoW CHIIOH JaBUT aBTOMOOMIIb Ha MOCT B BBICIIEH TOUKE MOCTa?

7. Bwramcnuts paboTy, COBepIIaeMyIo Ha MyTH 12 M paBHOMEPHO BO3pACTAIONIEH CHIION, eciu B Havajie mytu cmwia 10 H, B
KoHIe myTH 46 H.

8. Iapux maccoii 80r, magas ¢ HEKOTOPOU BBICOTHI, YAApsSETCS O HAKIOHHYIO TNIOCKOCTh U OTCKaKUBAET OT Hee 0e3 moTepu
CKOPOCTH. YTOJI HaKJIOHA IIOCKOCTH K Topm30oHTY 30°. 3a BpeMsl yapa INIOCKOCTh TodydaeT uMmyiisc cibl 1,6 H-c. Kakoe Bpemst
HPOHAET ¢ MOMEHTA yJapa HIapyuKa 10 MOMEHTa, KOT/1a OH OyAET HaXOJUTHCS B HAUBBICIIEH TOYKE TPACKTOPUH?



9. OpHopoaHslil muck auamerpoM 50 cM M Maccoll 6 Kr 06e3 TpeHHs! BpalllaeTcsi BOKPYT OCH, NPOXOJSILIECH 4epe3 ero LeHTp
HEPIEHANKYJIISIPHO K €ro INIOCKOCTH. 3aBUCUMOCTb YIJIOBOM CKOPOCTH BpallleHHs JUCKa OT BPEMEHH JaeTcsi ypaBHeHneM o = A+Bt,
rae B = 6 pag/c®. Haiftu kacaTenbHyI0 CuIly, IPUIIOKEHHYIO K 000y JUCKA.

10. J[luck katurcs B TeueHue 3 ¢ ¥ octaHaBiuBaercs, nmpoias 10 M. Onpenenuts Ko3QHUIMEHT TPEHUS KaueHHUsI, €CIIN PaanyC
nucka 0,1 m.

N3 1 (mexanuka) Bapmant 9.

1. Kamens OpormreH ropH30HTAIBHO €O cKopocThio 10M/c. Haiitn pammyc KpUBH3HBI TPACKTOPHH KaMHS depe3 BpeMs t = 4 ¢
II0CJIE Ha4aJa MoJIETa.

2. [IlpoxekTop ycraHOBiIeH Ha paccTossHMH 80 M OT CTeHBI M OpocaeT HATHO Ha 3Ty cTeHy. OH Bpam@aercss BOKPYT
BEPTUKAIBHON ocH, nemas o6opoT 3a 30 cekyHn. Haiitu: a) ypaBHEHHE NBIKCHHS IIATHA IO CTCHE B TEUCHHUE MEPBOI 4eTBEpTH
000poTa; 0) CKOpPOCTh, ¢ KOTOPOH IIATHO JBWXKETCS HMO CTeHe B MOMeHT t = 3 c¢. 3a Hayano oTcuyéra NMPHUHATH MOMEHT, KOrJa
HalpaBJIeHHUE JTy4a NepIeHAUKYJIIPHO CTEHE.

3. BenocunenHoe kojeco Bpaiaercsi ¢ 4acToToit 6 06/c. [Tox neficTBHEM CHII TPEHHSI OHO OCTaHOBMIIOCH yepe3 1,5 MUHYTHI.
OmnpenenuTts yrioBoe YCKOPEHUE KoJieca H YHCII0 000pPOTOB, KOTOPOE OHO CIEJaeT IO OCTaHOBKH.

4. VYpaBHeHue IBWKeHMs Tena x=>5sin(mt). Haiitm cuity, nelicTBylomlyro Ha Tejlo Maccod 5 Kr, yepe3 2 ¢ Tocie Hadana
JIBYDKEHUSL.

5. Haiitu cuiy Tsiru, pa3BuBaeMyr0 MOTOPOM JIeOENKH, BTACKUBAIOLIECH BBEPX 10 HAKJIOHHOM IJIOCKOCTH IPy3 C YCKOPEHHEM
2 M/c?. YTou HaKJIOHa IJIOCKOCTH K ropusonTy 30°. Macca rpysa 103 kr, kosdunument tpenus 0,1.

6. JI€Tuuk maBUT Ha cHICHBE camoiéra B HIKHEH Touke neriu Hecteposa ¢ cumoit 7200 H. Macca nérunka 80 kr, paauyc
netiu 250 M. OnpeneauTb CKOpocTh caMoJIETa.

7. HetitpoH (Maccolt m) ymapsercs O HEMOIBI)KHOE SApO atoma yriepoaa (Maccoit 12 m). Cauras ygap HEHTpPaNbHBIM U
YIPYTUM, HAWTH BO CKOJIBKO pa3 YMEHBIIUTCS] KHHETHIECKast SHEPTUst HEUTPOHa.

8. C ropsl BEICOTOI 2 M X OCHOBAaHHEM 5 M CHE3)KAIOT CAHKH, KOTOPBIE OCTAHABIUBAIOTCS, IPOUAS 35 M OT OCHOBAHHUS TOPHI.
Haiita koapunmeHT TpeHu.

9. ABTOMOOWIb IBMKETCS CO CKOPOCTBIO 69 KM/4. CKOJIILKO 000POTOB B CEKYHIY ACTAIOT €ro Kojeca, eCid OHU KaTATCS IO
nrocce 6e3 CKONbXEHHUS, a BHEIIHUI TUaMeTp MOKpPHIIIeK Kojiec paBeH 60 cm?

10. T'py3 HaxoauTCs Ha Kparo KPyrJIoW ropu30HTaNBHOM ruiaTdgopmbl nuaMeTpoM 8§ M. CKOIBKO 000POTOB B MHHYTY JOJDKHA
JenaTh miathopmMa 4ToOBI TPY3 COCKOJIB3HYII C Hee MpH Kodddunuente tpenus 0,277

NA3 1 (mexanuka) Bapuaunt 10.

1. MaxoBHK Hada BpalaThcs PaBHOYCKOPEHHO U 3a 8 CEKyH[| IOCTHUT YacTOThI BpameHus 240 06/MuH. OnpenenuTs yriioBoe
YCKOpEHHE MaXxOBHKa M YHCIO 00OPOTOB, CAETAHHBIX HM.

2. Msu OpomreH co ckopocThio 10M/c oz yraom 45° x ropuzoHTy. Ha kakyro BeIcOTY OH mogHuMetcs? Ha xkakoM paccToSHUI
oT MecTa Opocanust Msd ynanér Ha 3eminio? Kakoe Bpemst o Oynet B osiére?

3. Jlomka mBmxeTcs MepIeHANKYISIPHO K Oepery co ckopocThio 7,4 km/4. Teuenne otHOCHT € Ha 120 M BHH3 10 peke. Haiitu
CKOPOCTB T€UEHHs U BpeMs, 3aTpadeHHoe Ha repenpany. Lllupuna pexu 0,6 kM.

4. ABTOMOOMJIb, TPOTasICh C MECTA, JBUIKETCSA C MOCTOSHHBIM yckopenneM 0,3 m/c? Uepe3 12 ¢ MOTOp BBIKIKOYAETCS,
ABTOMOOWIJIb JIBW)KETCS MO MHEPLUUH 10 OCTaHOBKHU. Ha BCEM myTH JBMIKEHHUS NEHCTBYeT cuiia TpeHus ¢ kodpduuuentom 0,2.
OnpenenuTs HAaHOOJBIIYIO CKOPOCTH JBIKEHUS aBTOMOOMIIS 3a BpeMsl JBIDKEHHS, PacCTOSIHUE, MPOiIeHHOE aBTOMOOMIEM 3a BCE
BpeMs JABIKCHHUS.

5. UYepe3z 0ok mepeKkMHyTa HHTh, K KOHIIAM KOTOPOH NpPHBA3aHBI OAMHAKOBBIe THpu Maccoil mo 0,5 xr. Kaxoit
JIOTIOJIHUTENIBHBIN TPY3 Hy’HO MOJOXHUTh HA OJHY M3 TMPb, YTOOBI OHM CTAllM JIBUTaThcs ¢ yckopenuem 0,2 M/c?? Maccoii 61oka u
HHUTH IpeHeOpeyb.

6. ['py3 ommceiBaeT OKpYKHOCTh B TOPH30HTAJIBHOM MI0cKOCTH. [Ipu 3TOM muyp anuHOoH 0,5 M, Ha KOTOPOM IOJBEIIEH IPY3,
OIMCHIBAET OOKOBYIO MOBEPXHOCTH KOHYCa U 00pa3yeT ¢ BepTHKaibio yroi 60°. OnpenenuTs JMHEHHYIO CKOPOCTh BpaIleHHs Tpy3a.

7. Omnpenenuts BEJINYNHY KHHETHYECKOW SHEPIHM Tela Maccoi | Kr, OpOIIEHHOro TOpH30HTAILHO CO cKopocThio 20 m/c, B
KOHIIE YETBEPTOI CEKYH/BI €r0 JBIKCHUSL.

8. KonbpkoOesxer, pa3orHaBIIUCh 10 CKOPOCTH 27 KM/4, XOYET BheXaTh Ha JeIsIHyI0 ropy. Ha kakyio BBICOTY OT Ha4aJIbHOTO
YPOBHSI OH BBEJET C Pa3roHa, eciii noabeM ropsl coctaBisieT 0,5 M Ha kaxasle 10 M 10 TOPU3OHTANH, & KOI(D(OUIHUEHT TPEHHS
KOHBKOB 0 Jjief 0,027

9. Iapux mMaccoil m NojBelIeH Ha HepacTsHKUMOM HUTH. Ha Kakoi MUHUMAaIbHBIA yrojl Halo OTKIIOHUTH HIAPHK, YTOOBI MIPH
JlanbHeHIeM IBMKEHHH HUTh 000pBaJiach, €CIIM ee MaKCHMalbHO BO3MOXHOE HaTshkeHue 1,5 mg?

10. Tloe3n aBmxetcs co ckopocTbio 50 kKM/4 110 3akpyriieHuto. [lapyk moBemeHHbIH Ha HUTH B BarOHE OTKJIOHSAETCS Ha yTOJ
5°. Onpenenuts paguyc 3aKpyTiIeHHUs.

N3 1 (mexanuka) Bapuant 11.

1. Temno G6pomieHHOE BEPTHKAIHLHO BBEPX, BEPHYJIOCH Ha 3eMitio yepes 4 c. Kakosa Obla HaganbHasi CKOPOCTH MOJIETAa U HA KAKYIO
BBICOTY IOAHSAJIIOCH TEJ0?

2. Komneco Bpaiaercs ¢ yrioBsIM yckopeHneM 2 pa/c?. Uepes oJiHy CEKYHJLy MOCIIE Hauasa BpalleHus TIOJTHOE YCKOPEHHE KOJIECa
nocrurio 27,2 cm/c?, Haiftu paauyc koneca.

3. U3 omHOTro M TOrO XK€ MecTa Hayajlu paBHOYCKOPEHHO JBHUTaThCs B OJHOM M TOM JK€ HAIlpaBJICHUHU JBE TOYKHU, IPUUYEM, BTOpas
Havasa JBWKEHUE Ha JIBE CEKyHJBI MOCie NepBoil. [lepBas aBWranach ¢ HavaibHOM CKOPOCTBIO 2 M/C M yckopeHueM 1 m/c?,
BTOpas - C HAYaJbHOM CKOPOCTBIO 8 M/C M yckopeHueM 2 m/c?. Uepe3 Kakoe BpeMs M Ha KaKOM PAacCTOSIHHM OT HCXOJHOTO
TIOJIO’KCHHUS BTOpasi TOYKA JOTOHUT MEPBYIO?

4. Bo Bpems IBMKeHHA Ha aBTOMoOMiIb Maccoi 10° kr meiicTByer cuna Tpenus ¢ koaddumuentom 0,1. Uemy m0mkHa OBITH paBHA
CHITa TATH, 9TOOBI aBTOMOOHIIB ABHrancs paBHomepHo? C yckopenuem 0,5 m/c??
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HesecoMmbiii 050K YKpEIUIEH HAa BEpIIMHE HAKIOHHOW IUIOCKOCTH, cocTaBisitomie yron 30° ¢ ropusonToM. [IBe rupu
OJIMHAKOBOM Macchl 10 | KI' COeMHEHb! HUTBIO M NEPEKMHYTHI 4Yepe3 Onok. HaliTu yckopeHHe, ¢ KOTOPBIM JIBHXKYTCSI THUPH,
HaTsDKEHHE HUTH, €CIIM KOO (QHULMEHT TPEHHs 0 HAKJIOHHYIO II0cKocTs 0,1.

ABToMoOmiIp Maccoit 1000 Kr IBHXKETCSI CO CKOPOCTBIO 36 KM/4 TO BBIMYKJIOMY MOCTy. Pammyc kpuBu3Hbsl Mocta 200 M. C
KaKkoW CHJIOH JaBUT aBTOMOOWJIb Ha MOCT B TOYKE, HAlpaBJICHHWE HAa KOTOPYIO M3 IEHTPAa KPUBU3HBI MOCTa COCTaBJISET C
BEPTHKAJIbBIO yroi 60°7?

[1aiiba, uMest HaYaIbHYIO CKOPOCTH 5 M/c, mpouuta 1o yaapa o 6opt miomanku 10 M. Kakoii myts mpoiiner maiiba mocie
ymapa? Ynap cuutaTth abCOOTHO yrpyruM, ko3¢ urment Tperns 0, 1.

JBa Tema MBWKYTCS HaBCTpewy APYT IPYTy U coymapsrorcs Heymnpyro. Ckopoctu Ten 1o yaapa osum 3 m/c u 3,6 m/c. Obmas
CKOPOCTB TeJ mocie ynapa 1,2 M/c ¥ 1o HanpaBJICHUIO COBNAAACT C HAMIPABIEHHEM CKOPOCTH IepBOro Tena. Bo ckombpko pas mo
yZapa KHHETHYecKast SHEPTHsl IEPBOTO Tena OblIa 00JIbIlle KHHETHIECKON SHEPTUH BTOPOTO Tena?

MaxoBUK (OIHOPOAHBIHA IUCK), MOMEHT UHEPLIUU KOTOpPoro 36,3 Kr-m%, BpallaeTcs ¢ yIioBoil ckopocTbio 25,12 pan/c. Haiitu
MOMEHT CUJI TOPMOXKEHUS, O] AeHCTBHEM KOTOPOTO MaxOBUK OCTaHaBIMBaeTCs uepes 15 c.

OnHoponHBIH cTep:keHb AMUHON 0,6 M MOJBEIIEH Ha FOPU3OHTANBHOW OCH, MPOXOAdIlel depe3 ero BepxHuil koHel. Kakyro
CKOPOCTB HaJI0 COOOLINTH HM)KHEMY KOHILY CTEPIKHs, YTOOBI OH CJieliall IIOJIHBIA 000pOT BOKPYT OCcH?

HUA3 1 (mexanuka) Bapuant 12.
Juck panmyca 0,3 M Bpamaercs corsacHo ypasHenuto ¢(tf) = A+Bt+Ctd, rne A= 2 pax, B = -0,5pan/c, C = 0,1 pan/c®.
OnpenenuTs TaHT€HIUANBHOE, HOPMAJIbHOE U TIOJHOE YCKOPEHHE TOUYEK Ha OKPYKHOCTH AMCKA AJI1 MOMEHTa BpeMeHH t = 8 c.
Kamens, OpomenHsIi co ckopocTbio 10 M/c mon yriiom 30° K TOPH30HTY, yIaj Ha 3eMJII0 HA HEKOTOPOM PacCTOSHUU OT MecCTa
6pocka. C Kaxkoi BBICOTHI HAJ0 OPOCUTH 3TOT KaMEHb B TOPHU3OHTAJILHOM HAINPaBJICHUH, YTOOBI IPU TOW k€ HadaJIbHOMN
CKOPOCTH OH yTaJI Ha TO K€ MecTO?
C aspocrara Ha BbicoTe 200 M BbIman mpeaMeT. Yepe3 kakoe BpeMs OH JOCTHUTHET 3€MIIH, €CJIM: a) a3pocTaT MOAHUMAETCS CO
CKOPOCTBIO 6 M/c; 0) OIycKaeTcs ¢ TOH JK€ CKOPOCTHIO; B) a3pOCTaT HEMOABHKEH?
I'py3 maccoii 50 xr mpuaaBieH K BepTuKaibHOi ctene cumoit 100 H. Kakyro Hamo mpHitoKuTh CHITy, YTOOBI pABHOMEPHO TSHYTh
Tpy3 BEPTHKAJIbHO BBEPX, U, UYTOOBI yAEPKHUBATH I'PY3 B IIOKOE, €CIIM KO3 (HUINEHT TPEHHUS O MOBEPXHOCTH cTeHsl 0,37
Teno cKoNb3UT MO HAKIIOHHON MJIOCKOCTH, COCTABISAIOIEH yroy 45° ¢ ropu30HTOM. 3aBUCUMOCTh IPOUAEHHOTO TEIOM IIyTH OT
BpeMeHH naéTcsa ypapHendeM S = 1,73t%. Haiftu ko3(UIHEHT TpeHus Tela o MIOCKOCTb.
C Kakoil CKOpPOCTBIO JIOJDKEH JIBUTaThCsl aBTOMOOWIIb IO BBIMYKJIOMY MOCTY pajguycoMm 50 M, 4yToObl B BEepXHEHl Touke cuia
JIaBJICHUS HAa MOCT ObLi1a paBHA HyJO?
Teno maccoii 4 Kr yaapseTcs 0 HeIOABHKHOE Telo Maccor 2 kr. KuHeTnueckas sHEpIys CUCTEMBI IBYX Tl HEIOCPEICTBEHHO
nociie ynapa crana 4,8 Jlx. Cunras yaap LEHTpaJbHBIM U a0COJIOTHO HEYNPYTrUM, HAHTH KUHETHYECKYIO DHEPTHIO MEPBOro
Tena Jo yaapa.
Ctpys Boabl ceueHreM 4 cM? yaapseTcs 0 CTEHKY IO yriioM 45° U ympyro oTcKakuBaeT oT Hee 0e3 moTepu ckopocTu. Haiftu
CHJIY, ISWCTBYIOIYIO Ha CTEHKY, €CJIM M3BECTHO, YTO CKOPOCTh Te€UeHHs BOAbI B cTpye 11 m/c.
OmHOPOHBIN CTepkKEeHb JUIMHOH 1,5 M Mo/BeIIeH Ha TOPU30HTAIFHON OCH, MPOXOSIIEH yepe3 ero BepxHuil korer. Ha xakoif
yroJl Haj0 OTKJIOHHWTH CTEPKEHb, YTOOBI €ro HIXHUI KOHEIl NPH TPOXOKACHHH IOJIOXKEHHS PaBHOBECHS MMENI CKOPOCTh
5,7 m/c?
K o60oxy koneca (omHOpOIHOTO Iuicka) auameTpom 1,1 M u Maccoit 30 kr npunoxena kacatensHas cuina 85 H. Haittu yrnosoe
ycKopeHHe Koneca. Yepes kakoe BpeMs 1ociie Havdajia ABMKEHHS YacTOTa BPAIICHHs TOCTUTHET 95 06/c?

UA3 1 (mexanuka) Bapuant 13.
Kamens Opocuim BepTHKaJBHO BBepX Ha BBICOTY 8 M. Uepe3 kakoe BpeMms OH ymaaér Ha 3emmo? Ha kakyro BBICOTY
MOJHUMETCS] KAMEHbB, €CJTM Ha4albHYI0 CKOPOCTh YBEJITUUUTH BIBOE?
Touka JBUKETCS 1O OKPY>KHOCTH TaK, YTO 3aBUCHMOCTb IPOMIEHHOI0 IyTH OT BpeMeHH aércs ypaBHeHueM s(t) = A-Bt+Ct?,
rae B =2m/c u C = 1 m/c?. HaiiTu nuHeiHyI0 CKOPOCTh TOUKH, €6 TaHI€HI[HAILHOE, HOPMAIbHOE U TI0JIHOE YCKOPEHMS CITyCTS 3
CeKyH/Ibl 110CIe Havana JBHKeHHs. M3BeCTHO, UTO NpH t = 2 ¢ HOpPMAJILHOE YCKOPeHHeE paBHsnock 0,5 M/c?.
JBuskeHUe JBYX MaTepHalbHBIX TOUEK OMMCBHIBAETCS ypaBHeHUAMH: X(t) = A+Bt+Ct? u s(t) = D+Gt+Ht?, roe: A =25m, D =
4m,B=G=3wm/c, C=-4wm/c% H=0,5wm/c2 B kakoii MOMEHT BPEMEHH CKOPOCTH 3TUX TOYEK OyIyT OMUHAKOBEI? OnpeeTuTh
CKOpPOCTHU M YCKOPEHUS TOUEK B ’TOT MOMEHT BPEMEHH.
K rpy3y Maccoil 7 kr nozaBelieH Ha BepéBKe Ipy3 Maccoil 5 kr. Macca Bepéku 4 kr. Cuny 190 H npunoxunu x BepxHemy
rpy3y, HalpaBHB €€ BEpTUKAIbHO BBepX. HaliTu HaTskeHMEe B BEpXHEM KOHILIE U B CEPEANHE BEPEBKU.
[To nepeBstHHBIM CXOIHSIM, oOpasyromM yron 30° ¢ TOPU3OHTOM, SIIIMK BTACKUBAIOT 32 NPUBA3AHHYIO K HEMY BEpEBKY.
Koadpunment tpenns simuka o cxonuu 0,25. [Tox KakuM yrioMm K TOPU30HTY CIEIYeT TSHYTh BEPEBKY, YTOOBI ¢ HAMMEHBIINM
YCHJIEM BTAIUTh SAIIUK?
C Kakoi MaKCHMaJbHOW CKOPOCTBIO MOXET €XaTh 10 TOPU30HTAJIBHOM IUIOCKOCTH MOTOLMKIIFCT, ONUCHIBAs KPYT PallyCcoM
10 m, eciiu ko3¢ dunmenT Tpenus pasel 0,167 Ha kakoi yros OT BEPTHKAIH OH JOJDKCH [P 3TOM OTKJIIOHHTHCS?
Brranciuts paboTy, coBepIraeMyro IIpH paBHOYCKOPEHHOM MoaseMe Tpy3a Maccoit 100 kr Ha BeIcOTy 4 M 3a BpeMs 2 C.
Kapangam mmmHOHN 15 oM, mocTaBiieHHBIN BEpPTHKAIBHO, MTaJaeT Ha cTojd. Kakyio yrioByro u ITMHEHHYIO CKOPOCTH Oy/IeT IMETh
B KOHIIe TajeHus: 1) cepenuHa kapanaama? 2) BepxHHUi ero koHen? CUuTaTh, YTO TPEHHWE HACTOJIKO BEJIMKO, YTO HIDKHUN
KOHeLl KapaHJallla He IPOCKaIb3bIBaET.
Haittu cuny otmensmionryro ciuBkd (mmotHocTs 0,93 r/em®) or momoka (1,03 r/cm®) B pacdere Ha eIMHHIy 00BEMa, ECIM
OT/eJIeHHE IPOUCXOJUT B IEHTPOOEIKHOM cenapaTope, BpamarommeMcs co ckopocteio 6000 06/MuH. Crity UcKaTh B TOYKE HA
paccrostHuu 10 cM OT ocu BpalleHuUsl.
MaxoBoe KoJieco (auck), ¢ MoMeHToM MHepuuu J = 212 kr-m?, Bpamanock ¢ dactotoil 1000 06/mMuH. vepes 1,5 Mun moce
TOro, Kak Ha HEro Inepecrtan AEHCTBOBATh BPAIAIOUIMA MOMEHT, OHO OCTAaHOBMIOCh. HallTu MOMEHT CHUI TPEHHS U YUCIO
000pOTOB, CAETAHHBIX KOJIECOM [0 TIOJTHOM OCTaHOBKH.
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U3 1 (mexanuka) Bapuant 14.
Juck paamycom 12 cM Hadan BpamarthCcs € TOCTOSHHBIM yIJIOBBIM yckopenueMm 0,3 pas/c?. HaiiTh TaHreHUManbHOE,
HOpMaJIbHOE U MOJTHOE YCKOPEHHsI TOUEK Ha OKPYKHOCTH JIUCKA B KOHIIE TPEThEH CEKyH/IbI IIOCNIE Hauala BpalleHusl.
M4, OpOIIEHHBII CO CKOPOCTHIO 7 M/C o yriioM 60° K TOPHU30HTY, yAapseTcs O CTEHKY, HAXOASIIYIOCs Ha PACCTOSIHUU 3 M OT
Mecta Opocanus. [Ipu moxséMe WM IIpH OIMyCKAaHUH MsT9a OH yZapuics o cteHKy? Ha xaxoit BeicoTe mpom3oiaér ynap? Haiitu
CKOPOCTB MsT4a B 3TOT MOMEHT.
Teno 1 nBuraercs paBHOYCKOPEHHO, MMes HAyalbHYK CKOPOCTb 1M/C M yckopeHue 5M/c?. OJHOBPEMEHHO C HUM HAuyajo
JIBUTAThCS PABHO3AMEIVIEHHO TEJO 2, HMES HAYallbHyl0 CKOPOCTh SM/c M yckopenue 1m/c? Uepes kakoe BpeMs MOCIE Havasla
JBIDKEHUS 00a Tena OyayT UMETh OIMHAKOBYIO CKOPOCTb.
Ioe3n, memmmuii co ckopocteio 10 M/c, BHE3aImHO 3aTOPMO3MI M OcTaHOBWIICSA depe3 30 ¢ mociie Hadama TOPMOIKCHHS.
Omnpenenurs CUily, ¢ KOTOPOH NpHXkaiach TOPMO3Has Kojojaka K o0ony Koieca, ecinu Macca noeszna 400 T, oOmiee ducio
TOPMO3HBIX KOJIOJOK 180, KO3 PHIMeHT TpeHUs KoJEC 0 TOPMO3HYIO KOI0AKY 0,2.
Jns u3MepeHus Macchl KOCMOHABTa Ha OpOWTAJIBHOW CTAHIIMU MCIOJIB3YETCs MOJBHKHOE CHIEHbEe M3BecTHOW Macchl 100 kr,
NpUKpeIuIEHHOe K TpyxwuHe. [Ipu omHOM M TO# ke HavyaubHOH JeopMalMy NPYXKHHBI IyCTOE CHJICHBE BO3BpAILACTCS B
HCXOMHOE NojoxeHue uepes 20 ¢, eciu ke Ha CHACHBE HaXOAUTCS KOCMOHABT - yepe3 28 ¢. Kakosa macca kocMoHaBTa?
C xakoil yrioBoi CKOPOCTBIO IOJDKEH BPAIAThCS BOKPYT CBOEH OCH FOPU30HTAILHO PACIION0KEHHBIA IMIHHAP, YTOOBI MEJIKHE
JaCTHIBI BHYTPH IHWIMHAPA HE COCKAIB3BIBAIH ¢ ero moBepxHocTu? KoadduimeHT TpeHnss Mexay NOBEpXHOCTBIO IIWIMHAPA U
YacTUIIAMHU paBeH 1, BHyTpeHHHUN paauyc mmwiHApa 14 cM.
[Tynst, neTeBiIas rOpU30HTAIBHO, MOMAJIA B IIAp, MOABEIICHHBIM Ha OYEHb JIETKOM JKECTKOM CTep)KHE, U 3acTpsiia B HeM. Macca
mynu B 1000 pa3 MeHblIe Macchl apa. PaccTosiHre OT TOUKM MoABeEca CTEPKHS 10 LeHTpa mapa paBHo 1 M. Haiitu ckopocthb
IyJIM, €CJIA U3BECTHO, YTO CTEPXKEHB C IapOM OTKJIOHWIICS Ha 10°.
Konpkobexernr Becom 700 H, cToss Ha KOHBKax Ha JIbAy, OpocaeT B TOPHU3OHTAIBHOM HANpaBICHWU KaMEHb Maccoll 3K co
ckopocTbio 8 M/c. HaiiTn, Ha Kakoe pacCTOSIHUE OTKATHTCS ITPH 3TOM KOHbKOOEeXkel, eciu kodddument tperns 0,02.
JBe rupu maccamu 1,5 u 0,5 K coenmuHEeHBl HUTHIO, TMIEPEKUHYTON yepe3 ONoK (auck) maccoil 1 kr. Haiitu yckopenue, c
KOTOPBIM 0€3 TPEeHHs ABMKYTCS TUPH, ¥ CUJIbI HATSDKEHHST HUTEH.
B Barone moesna, uaymiero no 3akpyrieHuto paauycoMm 200 M co ckopocTbio 80 KM/4, IPOWU3BOJIUTCS B3BELIMBaHHE IPy3a
BecoM 50 H. Onpenenuts noka3aHus NPy UHHBIX BECOB.

HUA3 1 (mexanuka) Bapuant 15.
Temo OpoIICHO BEpTHKAIBFHO BBEPX C HAUYAIBHOU CKOPOCTHIO 4,9 M/c. PaccunTaTh Iy Th, IPOWICHHBIN TEJIOM 32 2 C.
Touka JIBHIKETCSA MO OKPYKHOCTH PaaMycoM 6 M. 3aBUCHMOCThH MyTH OT BpeMeHH jaaércs ypasHenweM s(t) = Ct3, rne C =
0,1 cm/c®. HaiiTn HOpMaJIbHOE M TAHTEHIMATBHOE yCKOPEHHUS TOYKH B MOMEHT, KOT/Ia JIMHEIHas CKOPOCTh paBHsiack 0,4 m/c.
JlBe MaTepuanbHbIe TOUKHU JABMXKYTCS COTIACHO ypaBHeHUAM: X(t) = At+Bt?+Ct3 u y(t) = Dt+Gt>+Ht3, rne: A =6 m/c, D=1 m/c,
B = 7wm/c?, G = -3m/c?, C = -12m/c?, H = 1 m/c. B kakoii MOMeHT BPEMEHHU YCKOPEHHS ITHX TOUYCK OyIyT OJUHAKOBBI?
OnpenenuTs CKOPOCTH U YCKOPEHUS TOUEK B ’TOT MOMEHT BPEMEHH.
Ha xonmax BepéBku miuuHHOW 12 M u BecoMm 6 KI' ykpemsieHbI ABa Ipy3a, Macchl KOTOPHIX paBHBI 2 KT U 12 kr. Bepénka
nepeOpoleHa 4epe3 HEeMOJBIKHBIA ONOK M HAauMHAeT CKOJB3UTh MO Hemy Oe3 TpeHus. Kakoe HaTsSHKEHHE MHCIBITHIBAET
cepearHa BepEéBKH B TOT MOMEHT, KOT'/1a ITTMHA €€ [0 OJIHY CTOPOHY 0JI0Ka JOCTUTHET 8 M?
HeOonbioe Teno HaXOIUTCS HAa HAKIOHHOM IJIOCKOCTH ¢ yrioMm HakioHa 30°. Kosh@uuueHT TpeHus MexIy TelIoM H
miockocTeio paBeH 0,1. C KakuM MHMHUMAJIBHBIM YCKOPEHHEM HYXXHO ABHraTh HAKJIOHHYIO IUIOCKOCTh B TOPHU30HTAIIEHOM
HaTpaBJIeHUH, YTOOBI TEJIO HE COCKOJB3HYJO Mo He? HaunHasg ¢ Kakoro 3Hau€HHUs yCKOPEHMS TeJ0 HayHET MOJHUMATHCS IO
HaKJIOHHOH IJIOCKOCTH?
HaubomnpIee 3HaUeHHE CHIIBI TPEHUS MEXAY BPAIIAONIIMCS TUCKOM U pacHoOiI0KEeHHBIM Ha HEM Tpy3oM B 10 kI” paBHO 2,5 kI.
Ha xakoM MakCHMaJbHOM PacCTOSHHH OT OCH BpaleHHUs Ipy3 OyaeT Bpamarbesi co ckopocthio 30 06/MuH? YeMy paBHa cuia
TPEHHs TPy3a O IUCK, KOT/Ia TIEPBbIH HAXOANTCS Ha TIOJIOBUHE HAHIEHHOTO paccTOsSHUSA (OT OCH BpamieHust)?
Yenosek Maccoit 70kr, Oerymuii co ckopocTbio 10KkM/4, JOTOHSET TENeKKY Maccoil Y0KT, IBIKYIIYIOCS CO CKOPOCTBIO 3KM/4, U
BCKakuBaeT Ha Hee. C KaKod CKOPOCThIO Oy/IeT IBUIaThCS TeNEeKKa?
Teno ckoAB3UT MO HAKIIOHHOH IIocKocTH (01=8°), a 3aTeM 10 rOpU30HTAIBHON MoBepxHOCTH. Hailitn ko3 ¢uunent tpeHus Ha
BCEM MYTH, €CIM M3BECTHO, YTO TEJIO MPOXOJUT IO TOPU30HTAIBHOM MOBEPXHOCTH TO K€ PACCTOSIHUE, YTO W 10 HAKJIOHHOM
IUTOCKOCTH.
C Kxakoif MakCHMaJbHOI CKOPOCTHIO MOXKET €XaTh MOTOLMKIIMCT, OMUCHIBAsA AyTy paguycoM 90 M, eciiu KO3 PHUIUEHT TPEeHUs
ckobxeHus paseH 0,47 Ha kakoii yrosl OT BEpTHKaJIBHOTO HANIPABIEHUS OH JOJDKEH MPHU 3TOM OTKIIOHUTHCS?
O06o1 Maccoil 2 KT ¥ BHEIIHAM PajlyCcoOM 5 CM CKaThIBae€TCS 1O HAKJIOHHOW IJIOCKOCTH JUTMHOW 2 M W yriioM HakioHa 30°.
OnpenenuTs ero MOMEHT MHEPIMH, €CIIM MaKCUMallbHast CKOpocTh 3,3 m/c.

U3 1 (mexanuka) Bapuanrt 16.
Koneco paanycom 8 cM BpaIaeTcs ¢ yIrioBbIM yckopeHueM 6,28 pan/c?. Haiitu jyist Touek Ha 060ie: @) yIIIOBYIO CKOPOCTh;
0) IMHEHHYIO CKOPOCTh; B) TAHI'€HIIMAIBHOE; T) HOPMaJIbHOE; [T) OJHOE YCKOPEHMsSI K KOHILYy NepBOM CEKYHJBI IOciIe Hadasa
JIBYDKEHUSL.
C kakoil BEICOTHI YIIAJIO TENO, €CIIU MOCIEAHUN METP CBOETO MyTH OHO mposeTeno 3a 0,15 ¢?
CHapsizi, BBINYIIEHHBIH U3 opyaus nox yriaoMm 30° K TOpu3OHTY, IBaKAbl ObLI Ha OJHOM M TOH ke BeicoTe h cmycts 8 u 40
CeKyH] Ttocyie BeicTpesa. OnpeneniTs HayanbHyI0 CKOPOCTh CHapsi/ia M BBICOTY h.
UYepes CKOJIBKO CEKyH] TeJo, OpOILIEHHOE BEpTHKAIBHO BBEPX CO CKOpocThio 44,8 m/c, ymazer Ha 3emiro, eciad cuia
COINPOTHUBJICHUS BO3yXa HE 3aBHCUT OT CKOPOCTH U COCTaBIISIET B CPpeJHEM 1/7 9acTh CHIIBI TSKECTH?
Yepes HENMOIBMKHBIN OJ0K TIEPEKHUHYTa BEpEBKA, 32 KOHIIBI KOTOPOM XBATAIOTCS JIBA THMHACTA, MAaCChl KOTOPBIX 60 kr 1 70 KT.
Bonee nérxkuii U3 HUX AEPKUTCA 32 KOHEL BEPEBKH, a BTOPOM cTapaercs MoaHMMaThcsi BBepX. IIpu 3TOM OKa3bIBaeTcs, 4TO
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Oosiee TSOKENBI TMMHACT OCTAETCsl HA OJHOM BBICOTE, a BTOPOW IOAHUMAETCsl BBEpX. Uepe3 CKOJIBKO BPEMEHH TOT TMMHACT
JOCTHUTHET 0JIOKa, €CJIM BHaYase OH Haxouics Hike O6Jioka Ha 4,9 m?

KakoBa noimkHa ObITh MaKCHMalIbHasl JUIMHA BBIYKJIOT0 MocTa pajguyca 100 M, 4ToObl aBTOMOOMIIL MOT TIPOXO/UTD 1O HEMY CO
cKOpocTbio 90 KM/4, HE OTPBIBASICH OT MOJIOTHA JOPOTH?

[Tyns nereBmas ropu30HTAIBHO cO ckopocThio 400 M/c, monagaet B OpyCOK, OABEIICHHBIN Ha HUTH JUIMHON 4 M, U 3aCTpeBacT
B HeM. OmpeiennTs yroi, Ha KOTOPBIH OTKIOHHUTCS OpycoK, ecii Macca mynu 20 T 1 Macca Opycka 5 KT.

[Tnatdopma, nmeromas GopMy IHUCKa, MOXKET BPAIAThCS OKOJIO BEPTHKANbHOW ocu. Ha kparo miatopMbl CTOHT YEIOBEK
Maccoit 60 kr. Ha xakoit yron moBepHeTcs miatdopMa, ecI YeJIOBEK IOMAeT BAOIb Kpast IaT(opMbl U, 000U €To, BEpHETCS
B HWCXOIHYI0 TOUYky Ha mmratdpopme? Macca mratdpopmer 240 k. MOMEHT WHEpPIMH YeNIOBEKa PACCUUTHIBATh Kak IS
MaTepHUaIbHOU TOUKH.

Ha 0apaban nnamerpoM 1,0 M HamMoOTaH WIHYp, K KOHIly KOTOPOTO NpUBs3aH Ipy3 Maccoil 5 kr. HaliTh MomeHT mHepimun
GapabaHa, el H3BECTHO, 4TO TPY3 OIyCKaeTcs ¢ yckopenuem 1 m/c?.

Ha Gapaban maccoit 8§ Kr HaMOTaH IIHYp, K KOHIly KOTOPOTO NpHBsA3aH rpy3 Maccoit 3 kr. Haiitu yckopenue rpysa. Cumurarb
6apabaH OHOPOIHBIM LMIMHAPOM, BPAILAOIIUMCS O0€3 TpEeHHSL.

U3 1 (mexanuka) Bapuant 17.
Ha mumusAp, KOTOPBI MOXKET BpamiaThcs BOKPYT TOPH30HTAIBHON OcH, HaMoTaHa HUTH. K €€ KOHIy mpuBs3amu rpy3uK H
MPEOCTaBIIN €My BO3MOKHOCTBH OITyCKaThCs. J[BUTasiCh PaBHOYCKOPEHHO, IPYy3HK 3a 4 ¢ omyctmics Ha 1,5 M. Onpenenuts
YTJI0BOE YCKOPEHHE UINHAPA, ECIIU €T0 THAMETpP § CM.
Kamenp OpomieH C BBINIKM B TOPH30HTAJIbHOM HANPAaBICHHM € HAYaJIbHOW CKOPOCThIO 25 M/c. OmpenenuTs CKOPOCTH,
TaHTCHIMAIBHOE M HOPMAIBHOE YCKOPEHUSI KAMHS B KOHIIE BTOPOH CEKyH[BI ITOCTIEC Havdasla JBHKCHUSL.
Paccrosiane Mexy IByMs cTaHIMAMU MeTpo 1,5 kM. IlepByro MOJOBUHY MyTH MOE3] MPOXOAUT PAaBHOYCKOPEHHO, BTOPYIO -
paBHO3aMEIJICHHO C TEM e 10 MOJYJII0 yCKopeHHeM. MakcumanbHas ckopocth 60 km/4. Haiitn yckopenue u BpeMs ABHKEHHS
MEX]y CTAHLIUSIMHU.
JluHamoMeTp BMecTe ¢ MPHUKPEIUIEHHBIM K HEMY Ipy30M CHayajla MOJHHMAIOT BEpTHKAJIBHO BBEpX, 3aTeM OIMyckaloT. B oboux
Cllydasx JIBWKEHHE TTPOMCXOIWIO ¢ MOJOKUTEILHBIM YCKOPEHHEM, PaBHBIM 6 M/c?. UeMy paBHa Macca Ipy3a, €cild pa3HOCTh
MOKa3aHUi TUHAMOMeETpa okazanach paBHoi 29,4 H? Pemute 3agauy npu yClIOBUH, YTO ABM)KEHUE BBEPX U BHU3 MPOUCXOIUIIO
3aMeJUICHHO.
Ha crone nexur nepeBsHHBIH OpycoK, K KOTOpPOMY IpPHBS3aHbI HHTH, MEPEKHHYTHIE 4Yepe3 OJIOKH, YKpEIIEHHBIE Ha
MIPOTHBOMOJIOKHEIX Kpasix crona. K cB0OOOTHBIM KOHIIaM HUTEH mozsemieHs! rpy3sl Becom 0,85 kI™ u 0,2 kI, BciaencTBue 4ero
OpyCOK MPHUXOTUT B ABIDKeHHE U 3a 3 ¢ mpoxoauT myTh 0,81 M. 3Has, uro Opycok Becut 2 kKI[', ompenennuts k03(UIHECHT
TPEHHS CKOJIBXKCHUS U HATSDKCHUS HUTEH.
CranpHOW IIapuK TUaMeTpoM 4 ¢cM KaTUTCA IO ABYM KOJBLIEBBIM pelibCaM, PacloJIOKEHHBIM B FOPU30HTAJIBHON IIIOCKOCTH.
Paguyc xombifa BHemHero pensca 170 cM. Omnpenenute, mpu Kakod HaHOOJBINEH CKOPOCTH INAPHUK HE COMIET C pesbC, eCliu
paccTosiHie MEXAy HUMHU paBHO 20 MM.
UYenoBek CTOMT Ha ckambe JKYKOBCKOTO M JIOBHUT pykoil Msd maccoi 300 r, jmeTdmmii B TOPU30HTAIBHOM HANPaBICHUU CO
CKOpOCThIO 24 Mm/c. TpaekTopus Ms4a MPOXOAUT Ha PacCTOSHUH 70 CM OT BEPTHKAIBLHOW OCH BpaiieHus ckambu. C Kakoi
YTJIIOBOM CKOPOCTHIO HAYHET BPAIATHCS CKaMbsl C YEJIOBEKOM, IMOIMABIIIM M4, €CIIH CYMMapHBIA MOMEHT MHEPIHH YeI0BeKa
U CKaMbH paBeH 5,2 Kr-m2?
Msta paguycom 0,12 M IuTaBaeT B BOJIE TaK, YTO €ro MEHTP Macc HaxoauTcst Ha 10 cM BBIIIe moBepXHOCTH BOIbl. Kakyro paboTy
HAJI0 COBEPIINTD, YTOOBI OTPY3UTh MY B BOAY JIO TUAMETPAILHOM INIOCKOCTH?
C Kakoii CKOpOCTBIO TOJDKEH BhEXaTh BEJIOCHIIEIUCT B HIDKHIOIO TOUKY MEPTBOM IETIH JuaMeTpoM 12 M, 9TOOBI HE cOpBaThCs
BHM3? Ero wmacca ¢ Bemocumenom 90 kr, macca obOomx komec 6 kr. TpeHmeM mpeHeOpedb, MacCy KOJEC CUYUTATh
COCPENOTOUEHHON B 000/1aX.
s ompezneneHus yIJIOBOM CKOPOCTH MOXHO BOCIIOJIB30BaThCA JBYMsI TPY3aMH, IIAPHUPHO CBSA3aHHBIMH C BEPTHUKAIBHOI
BpaIlaroIIeics 0Chl0. PaccunTaTh yroi OTKJIOHEHHUS TPY30B IPU CKOpPOCTH BparieHus: 12000/MuH, eciu JJIMHa CTEp)KHEH, Ha
KOTOPBIX YKpEIUIeHBI TPY3bl, paBHa 0.1M.

UA3 1 (mexanuka) Bapuant 18.
Teno cBoOoHO Taaet ¢ BeICOTH 19,6 M. Kakoii myTs 0HO mposeTuT 3a nepolie u nocieaane 0,2 ¢ CBOero IBIKEHUs?
B mepBoM mpuOMMKEHHHM MOXHO CYHMTaTh, YTO JIEKTPOH B aTOMe BOJOPOJA ABIKETCS IO KPyroBoi opOute pamuyca
r=0,05H1M c nuHeitHON ckopocThio v=2,2 Mm/c. HaliT yrJoByI0 CKOpPOCTH BpalleHHsI BJIEKTPOHAa BOKPYT s1pa U €ro
HOpPMaJIbHOE YCKOpPEHHE.
JBIbKEHHE TOYKH I10 IIPSAMOM 3a1aHo0 ypaBHeHueM X(t) = At+Bt?, roe A = 3 m/c, B = -0,6 m/c?. Onpeenurs cpeaHIor IyTeBYIO
CKOpPOCTb JABHXKEHHS TOUKH B UHTEpBaJIe OT 1 10 3 ceKyHBI.
T'upst maccoit 10 Kr IeXuT Ha MPYKUHHBIX BecaX, YCTaHOBICHHBIX B JudTe. KakoBo Oyner mokasaHue BeCOB B HEIIOBHIKHOM
TudTe U IPH IBUKEHUH €T0 BBEPX, €CIIM M3BECTHO, YTO JIU(T IPOXOIUT C MIOCTOSTHHBIM YCKOPEHHEM JBAa OAMHAKOBBIX OTpe3Ka
Iy TH 110 SM Ka)XIbIi: TIepBbIi 3a 8 ¢, BTopoii 3a 4 ¢. UTO MOKaXyT BECHI, eCcIu TUQPT OyAeT OMyCKaThCs C TEM K€ YCKOpEeHHEM?
HeGonpmoe Teno MyCTHIM CHU3Y BBEPX MO0 HAKIOHHOW TUIOCKOCTH, COCTaBysmomend yron 15° c¢ ropusontom. Haiitu
KOX(QQHUINEHT TPEHUS, €CIIH BpeMs HoabEMA Tela 0Ka3aaoch B 2 pa3a MEHbBIIE BPEMEHH CITyCKa.
T'upio Becom 98 I' paBHOMEPHO BpaIaloT B BEPTHKAIBLHON INIOCKOCTH CO CKOPOCTHIO 6 M/C Ha cTepikHe AiuuHOH 2 M. ITo kakomy
3aKOHY OyJeT M3MEHSATHCS CHJIa, IEHCTBYIOIIAs BIOJH CTEP)KHS, B 3aBUCHMOCTH OT €ro mojioxeHns? Uemy OynaeT paBHa 3Ta
culla B TOT MOMEHT BPEMEHHM, KOT/la TUps HAXOAUTCA B BepxHell Touke Tpaekropuu? Hikueil? IIpoxoauT ropusoHTambHOE
nonoxeHue? UeMy paBHa cuia, IeHCTBYIOIIAs HA IPy3 B 9TUX TOYKax?
B 0Oaiimapke maccoii 40 kr cTouT yenoBek Maccoit 60 kr. Jloaka IMJIBIBET CO CKOpPOCThIO 2 M/c. UenoBeK mphIracT ¢ Hee B
TOPU30HTAJBHOM HANpaBICHUU CO CKOPOCThIO SM/C (OTHOCHTENbHO JIOonKW). Haiitm cxopocTh nBMXKeHMs Oaiigapku mociie
NPBDKKA YeJIOBEKa B JIBYX Ciydasx: 1) 4eloBeK IpbIraeT BIEpe.] 10 JBMXKCHUIO JIOJKH; 2) B CTOPOHY, NPOTHBOIIOJIOXHYIO
JIBUYKEHUIO.
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Ha karepe maccoii 20 T ycTaHOBJIEH BOJOMETHBIN IBUTATEN b, BHIOpACHIBAIOIINI exxeceKyHIHO 200 Kr BOJBI CO CKOPOCTBIO 5 M/c
(oTHOCHUTENIBHO KaTepa). OnpenenuTs ero CKOpoCcTh Yepe3 SMUH Iociie Havyasa ABkeHus. COnpoTUBICHHEM BOJIBI IPEHEOPEYb.
MaxoBuk Bpamaercsi ¢ dactoroil 48 o6/mun. Ero kunernueckast sHeprust 7,8 k. 3a xakoe Bpemst MoMmeHT cui 45 H-m,
MIPUIOKEHHBIA K MAXOBHKY, YBEIMYMBAET €TO YIIOBYIO CKOPOCTbH BABOE?

KakoB nomkeH OBITh MUHUMANBHBINH KO3(QQHUINEHT TPEHHUS CKOJHKEHHS MEXIY IIMHAMHA aBTOMOOWISI M achaibToM, 9TOOBI
aBTOMOOWMIIb MOT MPOUTH 3aKkpyrieHue ¢ pammycoM 200 M mpu ckopoctr 100 km/g?

U3 1 (mexanuka) Bapuant 19.
MaxoBHUK Hadaj BpamlaTbCs PaBHOYCKOPEHHO M 3a 8 CEKyHH IOCTUT YacTOTH BpameHus 240 o6/muH. OnpenenuTs yriioBoe
YCKOPEHHE MaXxOBHKa U YHCIO 000POTOB, CACTAHHBIX HM.
Msta GporreH co ckopoctsio 10 M/c mox yriom 45° k ropu3oHTy. Ha Kakyto BEICOTY OH mogHuMmetcs? Ha kakoM paccTOSHUH OT
MecTta OpocaHust M4 ynanér Ha 3emiro? Kakoe Bpems oH Oyner B monére?
Jlonka ABMXKETCS MEPIICHIUKYISIPHO K Oepery co ckopocteio 7,4 km/4. TeueHue orHocut e€ Ha 120 M BHM3 no peke. Haiitn
CKOpPOCTb TEUCHUS U BpeMsl, 3aTpaueHHoe Ha nepenpasy. [llupuna pexu 0,6 kM.
I'py3 Becom 10 kr mpuBsizaH K KOHILy BepEBKHM, HAMOTaHHOW Ha je0&aKy. I'py3 u neOEnka HaXomsATCs Ha HEKOTOPOI BHICOTE.
I'py3 HaumHaeT nmagaTh, MpU4YEM BepEéBKa HATAHYTa B TOT MOMEHT, KOTJa OH mpojeren 5 M. Benen 3a 3TuM HauMHAET ¢ TpeHHEM
packpyuduBaTbes Jebénka. Kakylo MUHUMAaNbHYIO AJIHHY BEPEBKU IMPUIIOCH BBITPABUTH JO IOJHOW OCTaHOBKU I'py3a, €Cid
Mpo4HOCTH e€ paBHA 15 k[?
JlBe rupm pa3zHOro Beca MEPEKWHYTHI 4Yepe3 HETOABIKHBIA OJOK M yCTAHOBJIEHBI Ha PAacCTOSHUM 2 M Jpyr OT Jpyra.
IMpenocraBnennsle camu cebe, Tpy3sl Yepe3 2 ¢ TOCe Hayana ABIKCHHUS OKa3aJMCh HAa ONMHAKOBOH BhIcoTe. KakoBa Mmacca
Oouee nérkoit rupu, eciu Apyras rups Becut 0,3 k['? UeMmy paBHO HAaTsSHKCHHE HATH U CHJIA TaBJICHUS Ha OCh OJ0Ka?
Ocrakaja Ha NepecedyeHuu yaul umeeT paauyc KpuBuszHbl 1000 M. B BepxHel wacTu 3cTakagbl B JOPOKHOE MOKPBITHE
BMOHTHPOBAHBI TATYUKH, PETUCTPUPYIOIINE CUITYy JABJICHHs Ha dcTakany. Kakyio cuily JaBieHus IoKasblBaeT NpHOOP B TOT
MOMEHT, KOTJIa TI0 3CTaKaje MPOe3kKaeT CO CKOPOCThIo 60 KM/4 aBTOMOOMIIL Macchl 1 T?
[lap maccoit 2 Kr ABHXKETCSA CO CKOPOCTBHIO 5 M/C HaBCTpeuy IIapy Maccoi 3 Kr, ABIKYIIEMYCs co ckopocThio 10 m/c. Haiitu
BEJTMYNHY U3MEHEHHS KUHETHUECKOH SHEPTUHU CUCTEMBI LIIapOB IIOCIIE HEYNPYTOro [EHTPAIBHOTO yAapa.
MaxoBuk B BuIe aucka Maccoil 80 kr u paguycom 30 cM HaXOJUTCS B COCTOSIHUM NOKos. Kakyro paboTy HY>KHO COBEPIIHTS,
4TOOBI COOOIIUTE MaxoBUKy dacToTy 10 ¢1? Kakyro paGoTy npunuiock 6bI COBEPIIMTE, €CIU Obl IIPU TOM K€ Macce JAUCK UMEJ
MEHBIIYIO TOJIIIMHY, HO BABOE 00BN paxmyc?
[[Tap ckaTbiBaeTCcsi MO HAKJIOHHOW IUIOCKOCTH AJMHHOW 7 M M yrioM HakioHa 30°. OmpenenuTs CKOpOCTh Iapa B KOHLE
HaKJIOHHOH IUTOCKOCTH. TpeHneM npeHeopeys.
JIBa ogMHaKOBBIX Ipy3a Maccoi 20r MoABEIIEHb! K BEPTUKAIBHON OCH Ha HUTAX ANuHON 50cM. OnpenenuTs uX KHHETHYECKYIO
SHEPTHIO, €CIIM OHY IIPU BPAICHUH OTKIIOHSIOTCS Ha yroi 30°.

HUA3_1 (mexanuka) Bapuant 20.
Touka IBHXETCA TI0 OKPYKHOCTH PajiycoM 25 ¢M ¢ MOCTOSHHBIM TaHI€HIIMATLHBIM yCKOpeHHeM 5 cm/c2. Uepes Kakoe BpeMst
IocJie  Hayaja JBW)KEHWS HOPMAJbHOE YCKOpEHHE TOYKHM OyZeT: a)paBHO TaHIeHIMaIbHOMY; ©O) BIBoe Oosblie
TaHTe€HIIMAJIBHOT0?
Teno manaet ¢ BeICOTH 19,6 M. 3a Kakoe BpeMsl OHO ITPOJIETUT NEePBBIH U MOCISAHNN METPHI CBOETO ITyTH?
Touka ABMXKETCS TI0 MPSAMOM COrVIacHO ypaBHeHHIo X(t) = At+Bt?, rae A = 5 m/c, B = -0,2 M/c%. OnpenenuTh CPeIHION MyTERYIO
CKOpPOCTh TOYKH B HHTEpBAJIE OT 2 10 6 CeKyH/BI.
JBa rpys3a, maccel kKoTopsix paBHbI 0,1 kr u 0,15 Kr, CBA3aHBI HUTHIO U JIeKaT Ha TIaakoM crtoje. K neBomy rpysy npunoskeHa
cuna 54 I', k mpaBoMy, B IpoTuBOoNoioxHOM HanpasieHnH 0,3 kI'. UeMy paBHO HaTsDkeHHE HUTH? VI3MEHUTHCS TN HATsDKEHHE,
€CITH CHJIBI TIOMEHSTh MECTaMu?
3a kakoe BpeMs TSDKENOE TENO CIyCTUTCS C BEPUIMHBI HAKJIOHHOW INIOCKOCTH BBICOTOW 2 M M YIJIOM HakJIoHa 45°, eciu
Hpe/eNbHBIN yroi, IpH KOTOPOM TEJI0 MOKET HaXOANUThCS Ha HAKIIOHHOI TNIOCKOCTH B TIOKOE, paBeH 30°7
Mapruk maccel 0,2 KT, NpUBA3aHHBIA K 3aKPEINIEHHONM OJHMM KOHIIOM HHUTH JUIMHBI 3 M, ONHKCBIBA€T B TOPU30HTAIBHON
TUIOCKOCTH OKPYXKHOCTB paguycoM 1 M. HaliTu uncio 060poToB miaprka B MUHYTY U CHITy HaTSHKEHUsI HUTH.
CHapsan maccoit 10 kr ob6magan ckopoctsio 200 M/C B BepXHEH TOUKe TpaeKTOpPHH. B 3TO# TOUKe OH pa3opBaics Ha JIBE YaCTH.
Mensbias mMaccoit 3kr monyumna ckopocts 400 m/c HampaBieHHyIO Bhepen nox yrimom 60° k ropuzonrty. Hailitu ¢ kakoi
CKOPOCTBIO M IO/l KAKUM YTJIOM K TOPH30HTY IOJIETUT OOJIBIAs YacTh CHApsJa 10CiIe pa3phiBa.
Ha xpato ropuzoHTassHOTO AKicka paanycoM 3 M u Maccort 200 Kr cTouT yenoBek Maccoil 75 kr. IIpeneOperast TpeHHeM, HalTH,
C KaKOHi YIJIOBOM CKOPOCTBIO OyleT BpaliaTbhCs JUCK, €CIM YeJIOBEK IOWAET BJOJb €ro Kpas CO CKOpOCTbIO 2,5 M/c
OTHOCHTEIIFHO JNCKA.
Ha 6Gapaban agmamerpom 1,0 M HamMOTaH IIHYp, K KOHIy KOTOpOTO MPHUBS3aH TPy3 Maccoi 5 kr. HalT MOMEHT mHepuuu
OapabaHa, ecJli M3BECTHO, YTO I'PY3 OIycKaeTcs ¢ yckopeHuem 1 m/c?.
[Tyns maccoit 5 T, aBurasce co ckopoctbio 800 M/c, yaapsercss 0 BBICTYIT MOKOSIIErocs 3y0UaToro Kojeca, MOMEHT WHEPIHH
xotoporo 0,2 kr-M2. PaccTosiHMe OT TOYKH MONaJaHUs MyJid 10 ocu BpamieHus 30 cm. ONpeaenuTh yIaoByK CKOPOCTh KOJIECa,
cunTas yaap Heynpyrum. Ilyns nerena B IIOCKOCTH BpalleHUs KoJeca.

HNUA3 1 (mexanuka) Bapuanrt 21.

JlBa OyMaKHBIX MCKa HACca)KEHbI Ha OOILYI0 TOPU3OHTAJIBHYIO OCh TaK, YTO IUIOCKOCTH HMX MapajUIeibHbl U OTCTOST IPYr OT
npyra Ha 0,36 M. JIucku BpamaroTcst ¢ 4acTtotoil 24 06/c. Ilyns, nereBmas mapaielbHO OCH Ha pacCTOSIHMMA 12 ¢M OT Heé,
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npobuisia 00a aucka. [IpoOOMHBI B IMCKax CMELICHBI APYTI OTHOCHTENILHO Ipyra Ha 5 ¢M cuMTas IO Jyre okpyxHoctd. Haiitn
CPEHION0 MyTEBYIO CKOPOCTbH IyJIU B IPOMEXKYTKE MEXKy JUCKAMU.

CB000HO TajaroIIee TeI0 B MOCIEAHIO CEKYHy JIBM)KCHHS POXOIMT HOJIOBHHY Beero myTH. C Kakoi BBICOTHI HaJaeT TeJo
U KaKOBO BpeMs MajeHus?

[Toe3n, nBUTAsACH paBHO3aMEIUIEHHO, B TEUCHNE OJJHON MUHYTHI YMEHbBIIaeT CKopocTh oT 50 km/4 10 30 xm/4. Haliti yckopenne
M0€371a ¥ PACCTOSIHUE, IPOHACHHOE 32 BPEMsI TOPMOKECHUSI.

ToHKkas cTanmpHAs IEMOYKa ¢ OYCHb MEIKUMH 3BEHBSIMHU, UMeIoIas JHHy | M u Maccy 10 T, JeXHUT Ha TOPU30HTAIBHOM CTOJIC.
Ilemouka BBEITSHYTa B MPSMYIO JIMHHIO, NMEPIECHAMKYJIIPHO Kparo cTosa. KoHen memoukw cBemmBaeTrcst ¢ kpas ctona. Korma
IUIMHA CBEIIMBAaroIeiics yactu cocrasisieT 0,275 gacTu BCel JUIMHBI, IIEMT0YKa HAYMHAET COCKAIb3bIBATh CO CTOAa BHU3. CunTas
LETIOYKY OJHOPOJHOHM IO JUTMHE, HAHTH KOI(PQHUIMEHT TPEHUsI MEXIY LEHNOYKOIl M CTOJIOM M CKOPOCTH IETMOYKH B KOHIE
COCKAaJIb3bIBaHUS.

Bykcup npu OykcupoBke Oapu BBEpX IO peKe pa3BHBaeT cKOpocTh 10 kM/4, HaTsruBas OykcupHbIH kaHat ¢ cuioi 1200 kI
Cuywnrasi CHITy CONPOTHBIICHUS BOJBI IPONOPLHUOHATILHOW CKOPOCTH, ONPEIEINTh, C KAKOH CKOPOCThIO Oapka OyIeT IBUraThes
CaMOCILIaBOM, €CJIM CKOPOCTh TEUSHHMSI PEKH paBHa 2 KM/4, a YKJIOH peku coctaBisier 10 M Ha 1 kM. Bec 6apsxku 5000 kI

Ha Bparmaromemcst ropu30HTaJILHOM CTOJIMKE Ha paccTossHuK 50 cM OT ocH BpaeHus JekuT rpy3 BecoM 1 kI'. Koaddunment
TpEeHUs] MEXIy TpPy30M M HOoBepxHOCThio crtoja 0,25. KakoBa cuia TpeHus, yIAepKUBAarolas Ipy3, €CIA CTOJIMK JAETIaeT
12 06/mMun? [Ipu Kakoi yriaoBoil CKOPOCTH TPY3 HAUWHAET CKOJIB3UTH ITO CTOIUKY?

TeHHUCHBIN M4, nagasd ¢ BeICOThl 10M, mogHMMaeTcs Ha BeICOTY 8M. Ha kakyro BBICOTY MOAHMMETCS OH IOCJE 5-Tr0 yaapa o
3emimio? KoadpunueHT BOCCTaHOBICHHUS CIUTATH TOCTOSHHBIM.

B uentpe ckambu JKyKOBCKOTO CTOUT YEJIOBEK U JIEPKUT B pPyKax CTEPXKEHb UIMHOM 2,5 M U Maccoil 6 Kr, pacroyioKeHHbII
BEPTHKAJIBHO 110 OCH BpameHus ckaMbd. CKaMbs Bpamaercs ¢ 9actotoid 1 06/c. C kakol 9acToToil OyaeT BpamaThes CKaMbs C
YeJI0OBEKOM, €CJIM OH IIOBEPHET CTEep)KEHb B FOPU30HTAJIbHOE TonokeHHe? CyMMapHBIi MOMEHT MHEPIMU YeJIOBeKa U CKaMbU
paBeH 5,8 kr-m2.

Ha Ban maccoif 10 kr HamMOTaHa HUTh, K KOHIy KOTOPOH mNpuBs3aH Ipy3 Maccoil 2 kr. OmpenenuTs yCKOpPEHHE TIpys3a,
OIIYCKAIOILErocs MoJA JEHCTBUEM CHIIbI TSKECTH. TpeHuUs HeT.

Kamens maccoif 0,5 kr, IpuBsA3aHHBIN K BepeBKe JUIMHON 5 cM, BpallaeTcs B BepTUKANIbHOI miockocTH. HaTtskeHne BepeBku B
Hu3lel Touke okpykHocTH 44 H. Ha kakyro BBICOTY MOAHUMETCS KaMeHb, €CIIM BepeBKa 0OOpBETCS B TOT MOMEHT, Korja
CKOPOCTb HaIlpaBJIeHa BEPTHKAIBHO BBEPX?

HUA3_1 (mexanuka) Bapuant 22.
Ban Bpamaercs ¢ yactotoit 270 06/MuH. BApyr oH Hauan BpamaThcs PaBHO3AMENJIEHHO C YITIOBBIM YCKOpEHHeM 3 paj/c?.
UYepes kakoe BpeMst Basl ocTaHoBUTCA? Haiitn uncio 060poToB 10 OCTaHOBKH.
Temo Opommeno co ckopocteio 10 M/c mox yrimom 60° k ropu3onTty. Haliti pagmyc kpuBH3HBI TpaekTopuu Tena depes3 0,5 ¢
mocie Opocka.
IMoesy ABUAKETCS paBHO3AMEJIEHHO, UMes HadalbHyIo cKopocTh 60 km/4 1 yckopenue -0,6 m/c?. Uepes kakoe BpeMs U Ha
KaKOM pacCTOSIHUU OT Hadajla TOPMOKEHHSI OH OCTAaHOBUTCS?
PasprbiBHOE ycHIIME Tpoca MOoabEMHOro kpana 5-10% H. ITpu KakoM YCKOPEHMH NMPOU30HAET paspblB TPOCA, €CIU MOJIHUMATh
rpy3 mMaccoi 3 1?
HeOonbmiomy Teny cooOIMIN HavyallbHBII UMITYJIbC, B PE3yJIbTaTe YE€r0 OHO HAYMHAET JBUIaThCs IIOCTYIATEIbHO 0€3 TPEeHUs
BBEPX M0 HAKJIIOHHOM IJIOCKOCTH CO CKOpPOCThIO 3 M/c. Ilmockocts 00pasyeT ¢ ropuzoHToM yron 20°. OnpenennTh Ha KaKyio
BBICOTY MIOJAHUMETCS TeN0, CKOJIBKO BPEMEHH OHO OyAET IBUTaThCS BBEPX O OCTAHOBKH.
Camonér nmemaet "MEpTByro meriro" pamuyca 500 M ¢ mocTtosHHON ckopocThio 360 km/4. Haiiti Bec néramka Maccel 70 X B
HWKHEH, BEpXHEU U cpeHel TOUKe METIH.
Juck pagumycoM 2 M BpalaeTcs 10 WHEPIUH ¢ 4acToToi 6,5 o6/mmH. Ha ero kparo crout yenmoBek maccoit 75 kr. C kakoi
4acTOTOH OyHeT BpalaThCsl OHCK, €CIIM 4YeJOoBeK (TMPHUHSATHIM 3a MaTepHalbHYIO TOYKY) TepeineT B ero neHtp? MoMeHT
uHepuuu aucka pasex 200 K M2.
Ha xpato Tenexxku B BUIE AJMHHOM JOCKH CTOMUT 4ejoBeK maccod 65 kr. C Kakol CKOPOCTbIO OTHOCHUTENBHO IOJa HayHET
JIBUTATBCSI TEJIEKKA MACCOM 25 Kr, eClid 4e0BEK MOWJIET BIOJIb HEE CO CKOPOCThIO (OTHOCHTENBHO mocku) 1,5 m/c? TpeHuem
KoJjiec mpeHeOpeysb.
MaxoBoe KOJlecO HauMHAeT BpallaThCsi C YIIOBBIM yckopenueM 0,3 pam/c> m uepes 17 cekyHi HOClie Hayana IBUKEHHS
proGpeTaeT MOMEHT UMIyJIbca 7 Kr-M%/c. HaliTu KUHETHHECKYH0 SHEPIUIO Kojleca Yepe3 2 ceKyHJ1 ociIe Hadasa IBHKEHHUS.
MastpumK KaTHT 00pyd IO TOPH30HTAIBHOM gopore co ckopocThio 10 kM/4. Ha xakoe paccTossHHE MOXKET BKaTUTHCS 00pyd Ha
TOPKY 3a CUET er0 KHHeTH4IeCKOl sHeprun? Yroi ropku paseH 10 M Ha kaxapie 100 M myTH.

HUA3_1 (mexanuka) Bapuant 23.
JluneiiHast CKOPOCTH TOYEK Ha OKPY>KHOCTH Bpallarolierocs Jucka paBHa 5 m/c. Toukw, pacronoxxeHnsie Ha 0,1 M 6mmxe k ocy,
MMEIOT JIMHEIHY0 CKOpocTh 3 M/c. HaiiTn yacTtoTy BpalieHus AnUCKa.
Teno, OpouieHHOe ¢ GalIHM B FOPU30HTAIFHOM HAIpPaBICHWH cO cKopocThio 30 M/c, ymajno Ha 3eMJII0 Ha PacCTOSIHUHU (OT
OCHOBaHHS Oamran), BABOE OONBIIEM BBICOTHI OamHu. OMpPeaeTUTh 3Ty BBICOTY.
3aBMCHMOCTD MIPOMICHHOrO TEJIOM MyTH OT BpeMeHH naéTcs ypasHeHueM s(t) = A-Bt+Ct?, rne A=7m, B=2M/cu C =1 m/c?
Haiitu cpeaHIO0 CKOpOCTh U CpelHee YCKOPEHHE Tela Al nHTepBana BpeMeHH 1 <t < 4c.
Yenosek BecoM B 750 H cTOUT Ha NPYKUHHBIX Becax B KaOUHe NMQTa, JIBMKYLIETOCA ¢ yCKopeHreM 5 M/c%. UTo NOKaxyT BEChl,
KorJa TudT ABIKETCA: a) BBepX; 0) BHU3? IIpHm KakoM yCIIOBUH ITOKa3aHKE BECOB OyAET paBHO HYIIO?
JBa compukacaromuxcs Opycka Jiexar Ha TOPH30HTAJIFHOM CTOJIe, KO3(PPHUIMEHT TPEHN MEXTy IEPBBIM OPYCKOM MaccChl 2 KT
u crosioM paseH 0,1, a Mexxy BTOpeIM OpyckoM Macchl 3 kr u ctosioM - 0,2. Onun u3 O6pyckoB TonkaroT ¢ cuioit 20 H B
HarpasjeHuH Jpyroro Opycka. Haiitm cuimy ¢ xoTopoil Opycku AaBsT Ipyr Ha Jpyra B Cilydae, €cid CHJja MpHJIOXKEHa K
nepBomy Opycky. Ko Bropomy Opycky.
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Bona Teuér mo ropu3oHTAIFHOMY KaHaly CO CKOPOCTBIO 5 M/C. BBIMMCINTB HOMOJIHHUTENBHOE JaBJICHUE BOJbI HA OOKOBYIO
CTEHKY KaHaja MPH €ro MOBOPOTE, ECIIM CPEJHUN Paauyc MOBOPOTa 3 M, IIIomans cedenus kanana 0,24 M2, BoicoTa GOKOBOM
crenku 0,5 m.

JlBa 1mapa oKosTCS Ha BEpLIMHE HAKJIOHHOM IUIOCKOCTH. Y OJHOTO M3 HUX pajJMyC M Macca B JjBa pasa 0oJIbllle, YeM Y JIpyToro.
Kakoit 3 mapoB AOCTHTHET OCHOBaHHS HAKIOHHOHM IIOCKOCTH mepBhIM? Kaxoif map OymeT mMeTh OOINBIIYI0 CKOPOCTH U
0O0JBITYI0 KHHETHYECKYIO YHEPTHIO?

Map pammycom 0,2m mnaBaeT B Bome. Kakyio paboTy Hamo coBepHIMTH, YTOOBI IOTPY3UTH IIap B BOXY Ha 3cM TiryOxke?
Marepuan mapa B iBa pa3a MEHee IJIOTEH, YEM BOAA.

MaxoBoe KoIeco, MOMEHT MHepuuu Kotoporo 200 kr-m% Bpamanoch ¢ gactotoit 22 o6/c. Ilocme Toro, kKak mepecran
JIEHCTBOBATH BPAIIAIOIINIl MOMEHT, OHO OCTAaHOBHJIOCH, caenas 900 o6opoToB. HaliT MOMEHT cwil TpeHHUS M BpeMsi OT MOMEHTa
MpeKpaIieHus IeHCTBUS BPAIIAIOIErocsi MOMEHTA JI0 OCTaHOBKH.

Juck maccoit 1,5 kr xarutcs 6e3 CKOJBKEHUSI MO FOPU30HTAIBHOM IIOCKOCTH CO CKOpPOCThIo 8 M/c. HaliTm KuHeTHuecKyro
JHEPIUIO0 JHUCKA.

HUA3 1 (mexanuka) Bapuant 24.
Omnpenenuts JMHEHHYIO CKOPOCTh M IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE TOUEK, JISKAIIMX Ha 3€MHOW IOBEPXHOCTH: a) Ha
skBatope; 6) Ha mupoTe Tomcka (¢ = 56°). Jlnuna sxpatopa 40-10° km.
Temno, OpomeHHOE BEPTUKAIHFHO BBEPX, HAXOIUIIOCH HA OJHOHN U TOH ke BBIcoTe (9,8 M) IBaXkIBl C MHTEPBAJIOM B TPH CEKYHIBI.
BbruncnnTs HadanbHYI0 CKOPOCTH TEla.
3aBUCUMOCTb MPOKJEHHOrO TENOM IYTH OT BpeMeHM Jaércsi ypaBHeHueM s(t) = A+Bt+Ct?, rne A = 18 M, B=4M/c u C =
1 m/c?. HaifTu cpeHIo CKOPOCTh M CPEJIHEE YCKOPEHHUE TENA 3a IEPBYIO M BTOPYIO CEKYHJIBI €10 JBHKEHHSL.
ABTOMOOMIH MBUTAETCS cO cKOpocThio 50 km/4. KoaddummeHnT TpeHns Mexny muHaMu U poporoi paeeH 0,75. Ompenenutsb
MHHHMAJBHOE PAaCcCTOSHHE, HA KOTOPOM MalllHa MOKET OBITh OCTAaHOBJICHA.
JlectHuna cToMT y poOBHO# Tiangkol creHsl. KoaddurmeHt tpeHus mexay sectHuned u mosom paseH 0,4. Ompenenuth
HauOOJIBIINUN YTOJI MEX]Ly CTEHOH U JIECTHULICH, TIPU KOTOPOM JIECTHHUIIA HE OyAeT CKOJIb3UTh.
C KaKoil CKOpOCTBIO JOJKEH JBHIAThCS aBTOMOOMIIb IO BBITYKIOMY MOCTY pazuycoM 50 M, yToOBI B BepXHEH TOYKE cuia
JIaBJICHUS HAa MOCT ObLJ1a paBHA MOJIOBHHE CHIIBI TSXKECTH?
CHapsg Maccoit 17 Kr B BepxHEW TOUYKE TPaeKTOPUH oOiaman ckopocthio 250 M/c. 3mech OH pa3opBaJiCs HAa JBE YaCTH.
Menpmas Maccoit 3,5 Kr mosrydmia cKopocTh 450 M/c B mpexkHeM HampaBieHHH. HalTu CKOpOCTh BTOPOI HacTh IOcIiie
pa3psiBa.
OOpyd ¥ CIUTONTHOW IMIMHADP, UMEIOLINE OJANHAKOBYIO Maccy 3 KT, KaTATcsl 0€3 CKOJIbKEHHsI C OJMHAKOBOW CKOPOCTHIO 6 M/C.
Haiiti kuHETHYECKIE SHEPTHU 3THX TEl.
Onpenenutb MOMEHT UHEPLIMH Basia Maccoi 5 KT u auaMetrpoM 0,04 M OTHOCUTEIBHO OCH, NApAJIIETIBHOM €r0 OCH CUMMETPHH U
yaaneHHou ot Hee Ha 0,1 M.
Ha Banm maccoit 20 kr HamMOTaHa HUTh, K KOHI[y KOTOpPOW NHpuBsA3aH Tpy3 Maccoi 1 kr. OmpenenuTs yCKOpEeHHE Ipys3a,
OILyCKAaIOLLErocs Mo AeHCTBUEM CUIIbI TSDKECTU. TpeHus HerT.

U3 1 (mexanuka) Bapuaunrt 25.
Teno OpoIIeHO MO HEKOTOPBIM YIJIOM K TOpH30HTY. HaliTi BenW4uHy 3TOTO yIiia, €CiiM TOpHU30HTalbHAs JaJbHOCTh TMONETa B
TpH pa3a 60JblIe MAKCUMAIBHON BBICOTHI TPAEKTOPHUH.
Io Jiyre OKpY>KHOCTH PaJnyCoM 8 M JIBHKETCS TOYKA. B HEKOTOPHI MOMEHT BpEMEHH HOPMAILHOE YCKOPEHHE PaBHO 4,9 m/c?
U €T0 BEKTOP COCTABIIET yroi 60° ¢ BEKTOPOM HOJTHOTO ycKopeHHs. HaliTu MTuHeHHy0 CKOPOCTh M TAHTE€HIIUAIBHOE YCKOPEHUE
TOYKH.
Korneco, Bpamasch paBHOYCKOpPEHHO, JOCTHIJIO YITIOBOW ckopocTh 27 pan/c depe3 11 oO6oporoB mociie Havana BpamieHUs.
Haiitu yrinosoe yckopeHnue kosneca.
HepessHHBII Opycok Maccoit 350 r, HaXOAAIIMIACA Ha TOPH30HTAIBHOH IJIOCKOCTH, NMPHBS3aH K HUTH, IepeOpOIeHHON epe3
omok. Ha nmpyrom KoHIle HHTH TpHBs3aH rpy3 Maccoil 265 r. Koaddumuent tperus Mexay OpyckoMm u miockocteio 0,45.
OmnpenenuTs yCKOPEHHE CUCTEMbI U HATSKCHHUE HUTH.
UYroObl omnpenenuts KOIPPUIUEHT TPEHHS MEXAy JCPEBSIHHBIMHU IOBEPXHOCTSIMH, OpYCOK MOJOXHIIM Ha JIOCKY W CTallH
MOJHUMATh OJIWH KOHEI[ TOCKH JI0 TeX IMOop, IMOoKa OpyCOK He Hadasl 1Mo Hel CKOJB3UTh. DTO MPOU3ONUIO MU yTiie HAaKJIOHA
nockn 14°. Uemy paBeH KOXQQHUINEHT TPEHUS?
B HmwkHelt Touke "MEPTBOUW meTiH" peakTHBHBIA camMoN€T mMeeT ckopocTh 1200 kM/4. OmpeaenuThb, KaKkyr HeperpysKy
WCTIBITHIBACT JETUHK, ecniu nuamerp nemin 1 k. (Ileperpyska - oTHOIIEHHE IPHKUMAIOIIEH CHITBI K BeCy JIETIHKA. )
Huck maccoit 80 xr u paguycom 1,2 M Bpamaercst ¢ yactotoi 22 o6/muH. Ha Hem HaxoguTes Teno ¢ MOMEHTOM uHepiun 2,90
kr-Mm2. 1o HEKOTOPOH MpUUYKNHE OHO U3MEHWIIO CBOM MOMEHT uHepuuu 10 0,9 kr-M?. C KaKkoif yacToTOH OyZIeTt Bpamarbes AUCK?
[Ba ¢urypucra maccamu 75 Kr u 56 KT, IepKach 3a KOHI[bI JUIMHHOM HEpacTsHKUMOI BEpEeBKH, HETIOABM)KHO CTOST APYT NPOTUB
Ipyra. Bapyr oann n3 HEX Havan BbIOMparh BEpeBKY co cKkopocTbio 1,5 M/c. C KakuMu CKOpOCTSIMHU (GUTrypucTsl (0e3 ydera
TPEHUs) CTaHyT JBUTAThCsI HABCTPEUY APYT ApyTry?
MenHsIi TIap quamMeTpoM 25 ¢M BpallaeTcs ¢ 9acToToi 2,5 00/c BOKPYT OocH, MPOXOJsiei depe3 ero neHTp. Kakyro pabdory
HaJI0 COBEPILHTH, YTOObI YBEJIUUUTE YIIIOBYHO CKOPOCTh Bpaienus mapa sagoe? [lnotHocTts Memu 8.9 r/em®,
[Tap maccoit 0,5 kr, KaTsAmwmiicss 0€3 CKONBKEHUs, yAapseTcs O CTeHYy M OTKaThiBaeTcs OoT Hee. CKOPOCTh mapa 10 yaapa
12 cm/c, mocie yaapa 9 cm/c. HaiiTi KOJIM4eCTBO TeIlia, BBIACIMUBIIEECS IIPH yAape [apa O CTCHKY.



