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MexaHuka

1 kypc, 1 cemectp

Kon, HarpaBnenue 03.03.02

IIOATOTOBKH dusnka
Hanpasnennocts (mpoduin) LudpoBsie TEXHOTOTHH B TEOPHU3UKE
®dopma 00ydeHus OoYHasd
Kadenpa-pazpaborunk Kadenpa sxcniepumenTanbHoN GU3NKU
Brinmyckaromast kagenpa Kadenpa sxcniepumenTanibHON GU3UKH

Tunossble 3a1aHusA I KOHTPOJILHOI padoTsl (1 cemecTp)

1 BapuanTt

1. Bonna pacmpocTpaHsieTcss B yOpyrou cpeme co ckopoctbio 150 m/c. Onpenenutbs 4acToTy
KoJiebaHui, eclii MUHUMaJIbHOE PACCTOSHUE MEKIY TOUKaMH cpefibl, (ha3bl KojaeOaHu KOTOPBIX
MPOTUBOMOJIOKHBI, paBHO 0.75 M.

2. K npyxune noasemnieHa yamka ¢ rpy3om. I[Ipu 3tom nepuona xosnebanuii pasen 0.5 cex. Ha
YalKy TOJIOKWIW eIle Tpy3 M Tepuoa Kosiebanmit cran paBHbiIM 0.6 cex. Ha ckonbko
YIUTMHUIIACH TIPY>KMHA OT NMpUOaBIeHUs Ipy3a.

3. AMIUIMTy1a TapMOHHYECKOro KosiebaHus paBHa S5 cm, nepuoax — 4 c¢. Onpenenutsb
MaKCUMAaJIbHBIE CKOPOCTh M YCKOPEHHE KOJICONIOUIeCSl TOYKH, €ClIM B HayalbHBIH MOMEHT

BpEMCHHU TOYKA HAXOJUJIACh B IIOJIOKCHUHU MAKCUMAJIbHOI'O CMCIICHUA.

2 BapuMaHT

1. TlogBomHas IojKa, ABIKYIIASCA CO CKOpocThio 10 M/c, MOCHUIaeT 3BYKOBOM CHTHAN C
gactoto 30 k[T, KOTOpBIA, OTpa3sWMBIIMCH OT MPEHATCTBUSA, BO3BpAIIAaeTCI OOpaTHO.
OnpeaenuTh pa3HUILy MEXIY YaCTOTAMH MOCBUIAEMOT0 M MPUHSTOIO CUTHAJIOB.

2. Haiitu norapudmuueckuii TeKpeMeHT 3aTyXaloluX KoJleOaHui MaTeMaTu4ecKoro MasiTHUKA,
ecly 3a 1 MHH. aMIUIUTYy/Ia KoJieOaHUil YMEHBIINIACh B ABa pa3a. J[mimHa MasTHUKA paBHa 1 M.

3. HauanpHas ¢aza rapmoHHUecKkoro kosiebaHusi paBHa Hymto0. [Ipu cmemennn koneomromnieics
TOYKH OT IOJIOKEHUS paBHOBecHUs Ha 2,4 cM ee CKOPOCTh paBHa 3 cM/c, a MPU CMEIICHUH Ha 2,8

CM ee CKopocTh 2 cM/c. Haiitn aMmiuTyny u nepuoJi KojeOaHHii.



3 BapuaHT

1. lepuoxn konebanuii Tpy3a maccoil 0.2 Kr, MOJABEIICHHOTO HAa MPYKWHE M MOMEIICHHOTO B
macno, paBeH 0.4 c. Kospdunuent tpermss B macie — 0.5 kr/c. Onpenenutb >XKECTKOCTh
MPYKUHBI.

2. Touka y4acTByeT B IByX B3aMMHO MEPIICHAUKYISIPHBIX KoJieOaHusx x=sin 7t u y=4sin(xt+m).
Haiitn TpaekTopuio pe3yJbTUPYIOLIErO IBUKECHUS TOUKH.

3. /IBa aBTOMOOWJISI MAYT HABCTpeuy APYr APYTY C OJMHAKOBOW CKOpocThio. Kakoil momkHa
OBbITh BEJIMYMHA 3TOW CKOPOCTH, YTOOBI YAaCTOTA IyJIKa OJIHOTO U3 HUX, CJBIIIMMOIO Ha JAPYroM,
n3MeHsack 0b1 B 1.5 paza? CxopocTts 3ByKa B Bozayxe 330 m/c.

4 papuaHT

1. T'apmoHnyeckue KoneOaHUsT MaTepUAIbHOM TOYKM OINUCBHIBAIOTCS ypaBHEHUEM X =
Y o
0,01cos (47‘[t + g) M. Omnpenenure: 1) ammumtyay kojiebaHuM; 2) HMUKIMYECKYIO 4acTOTy; 3)

nepuo Koyiebanuit; 4) yacToTy Kojaebanuii; 5) HadanbHyIo (pa3y KoseOaHU.

2. MartepuanbHasi TOUKa Maccoi M = 5 2 coBepIIaeT TapMOHUYECKUE KOJIEOaHUS C aMITITUTYA0M
A = 10 c¢m n ywactoroit v = 1 [y. B HavaibHBII MOMEHT BpeMeHH typ = 0 cMemnienune Xo = A.
Onpeennute KHHETHISCKYIO W MMOTCHIIMATBHYIO SHEPTUU B MOMEHT BpeMeHu t = 2,2 c.

3. [I10THOCTH IByXaTOMHOTO Ta3a MPU HOPMaJbHOM JaBJIECHUM paBHA 1,78 Kr/n®. Onpenenuthb
CKOPOCTh PacIpoOCTPaHEHHU 3ByKa B ra3e Mpu 3TUX YCIOBUSIX.

Tunosble 3aJaHus K IK3aMeHy 1o aucuumnHe (1 cemectp)
[IpoBeaeHne MpOMEKYTOUHOM aTTeCcTallM B 1 cemecTpe B BUAE K3aMEHA. 3aJlaHus Ha SK3aMEHE

coJcpKar 2 TECOPCTHYCCKHX BOIIPOCa U 3a1a4y.

3az[a}me AJIA MMOoKa3aTeJasd OUCHUBAHUA TUCKPHIITOpa BI/II[ 3adaHuA

«3Haer»

Bapuanr 1 Teopernueckuit
1. Kunematuka. XapakTepucTUKH ABWKeHUs. [IpsmonrHeliHoe paBHOMEpHOE
U PAaBHOYCKOPEHHOE BUKCHMSL.

2. Cyxoe ¥ )uJKoe TpeHue. SIBIeHus 3acTos U 3aH0CA.

Bapuanr 2

1. JIBmxeHue 1o OKpyKHOCTH. XapaKTepUCTUKH JIBI)KEeHUs. PaBHOMepHOE 1
PaBHOYCKOPEHHOE JIBHKEHUSI.

2. JIBrKeHHe pu HAJMYUK KuAKoro Tpenus. IlpenenbHast ckopocTb
JBUKECHUS.

Bapuanr 3

1. lunamuka maTepuanbHON TOUKH. 3aKOHBI HBIOTOHBI.

2. Jlebopmarus tein. 3akoH ['yka. CBs3b MeXly HaNpsKEHUEM U
nedopmarueit.

Bapuanr 4




1. PaGora B mexanuke. Kunernueckast 1 MOTEHIMAIbHAS SHEPTUU.

2. MowmeHT nnepnuu Tena (ImHap, cTepxkens). Teopema Lltelinepa.
Bapuanr 5

1. mnynbe Tena. 3aKkoH COXpaHEHMsI UMITYJIbCA CUCTEMBI TEL.

2. Ab6comoTHO TBepaoe Teno. Kunetnueckast 3HEprust BpaleHuUs.
Bapuanr 6

1. JIBmxeHue Tena ¢ mepeMeHHol Maccoil. YpaBHenune Memepckoro.

2. MowmenT cmitbl. OCHOBHOM 3aKOH TUHAMUKH BPAlIaTEIbHOTO JIBUKCHUSI.
Bapuanr 7

1. PeaxtuBHoe nBrxeHue. @opmyna LlnonkoBckoro.

2. MomMeHT uMIyInbca M 3aKOH ero coxpaneHus. Ckambst JKyKoBCKOTO.
Bapuanr 8

1. Mexanuueckas sHeprusi. 3aKOH COXPaHEHHUs MOJIHON MEXaHUYeCKON
SHEpPruu.

2. OcHOBHBIC YpaBHEHUS paBHOBECHS M IBM)KCHUS JKUIKOCTH. Y paBHEHHE
HEpa3pbIBHOCTH.

Bapuanr 9

1. AGcomoTHO Heynpyruii yaap. bannuctuueckuil MasTHUK.

2. TpyOka Toka. YpaBaenue beprymmu. ®opmymna Toppuderuim.

Bapuant 10

1. PenstuBHCTCKas MexaHUKa U ee nocTynatsl. [IpeoOpa3zoBanus JlopeHia u
CIIEJICTBUS U3 HUX.

2. l'apmonnueckue konedanus. [Ipy>KUHHBINA MasSTHHK.

Bapuanr 11

1. HeunepruanbHble cucteMbl oTcueTa. CUilbl HHEPIUH.

2. 3aryxarwimue kosiebanus. JlorapudMuueckuii 1eKpeMEHT.

Bapuanr 12

1. 3akonsr Kemiepa. 3akon Beemupaoro Tsarorenus. OnbiT Kapenauia.

2. BoinyxaeHHble Kosebanus. SIBieHue pe3oHaHca.

Bapuanr 13

1. Cyxoe u xuakoe TpeHue. SIBIeHus 3acTos U 3aHOcA.

2. berymue BonHbl. BonHoBoe ypaBuenue. [1nockas u chepuueckasi BOJIHBI.
Bapuanrt 14

1. JIBwxeHue npu HATUYUU KUIKOTO TpeHus. [IpenenbHas ckopocTh
JBUKEHHUSL.

2. Kunemaruka. XapakTepucTUKU ABKeHUs. [IpsMonuHeiiHoe paBHOMEpHOE
U PaBHOYCKOPEHHOE JIBUKCHMSL.

Bapunanrtl5

1. Jedpopmanus ten. 3akoH ['yka. CBsi3b MeXIy HalpsDKEHUEM U
nedgopmarueit.

2. JIBWKeHHEe N0 OKPYXHOCTH. XapaKTepUCTUKU ABIKEHHs. PaBHOMepHOE U

PaBHOYCKOPCHHOC ABUKCHU.




Bapuant 16

1. MowmenT uHepuuu Tena (IWImMHIp, crepxkens). Teopema LTelinepa.

2. JlnHamuKa MaTepuanbHON TOUKU. 3aKOHBI HbIOTOHBI.

Bapuanr 17

1. AGcomotHO TBepaoe Teno. Kunetnueckast sHEPTUs BpaIllleHUS.

2. PaboTta B mexanuke. Kunerndeckasi ¥ moTeHIMATbHAS] SHEPTHH.
Bapuantl8

1. MomeHT cuiibl. OCHOBHOM 3aKOH AMHAMUKH BPAIATEIbHOIO JIBUKEHHUSL.
2. Nmmynsc Tena. 3aKOH COXPaHEHUSI UMITYJIbCa CUCTEMBI TEJl.

Bapuant 19

1. MomMeHT ummynbca U 3aKoH ero coxpaneHusi. Ckambs JKykoBckoro.

2. JIBWKCHHE Tea ¢ TIepeMEHHOM Maccoil. YpaBHeHHe MemepcKoro.
Bapuant 20

1. OcHOBHbIE YpaBHEHUs pAaBHOBECHS U JBUKEHUSI )KUJKOCTU. Y paBHEHUE
HEpa3pbIBHOCTH.

2. PeaxtuBHOe nBMkeHue. Gopmyna L{noakoBckoro.

Bapuanr 21

1. TpyOxka Toka. YpaBuenue bepnymmu. @opmyna Toppuuerim.

2. MexaHn4ecKast SHEpPTHs. 3aKOH COXPAHEHUS TIOJTHON MEeXaHUIeCKOM
SHEpruu.

Bapuanr 22

1. I'apmonnueckue kosiebanus. [IpyKuHHBIN MasTHUK.

2. AGcomoTHO HEYnpyru#l yaap. bammcTuaeckuii MassTHUK.

Bapuanr 23

1. 3aryxatomnue konedanus. Jlorapupmudeckuii JeKPEeMEHT.

2. PenstuBucTCcKas MexaHuka u ee noctynarbl. [IpeobpazoBanus Jlopenua u
CJIEJICTBUS U3 HUX.

Bapuanr 24

1. BeinyxeHHbIe KOJieOaHud. SIBeHUE pe3oHaHca.

2. HeunepuuanbHbie cucTeMbl oTcyeTa. CHITbl HHEPIIUH.

Bapuanrt 25

1. Berymue BonHbl. BosnHoBoe ypaBHeHue. [lnockas u cepuyeckasi BOJIHBI.

3akonsl Kenepa. 3akon Beemupaoro tarotenus. Onsit KaBenauia.

3az[am1e IJIA MToKa3aTejJid OCeHUBaHUuA TUCKPUIITOPpa

«3HaeT»

Bun 3amanus

Bapuanr 1
3
3amaua. B 60uky 3anuBaercst Bojia co ckopocTbio 200 cm”/c. Ha qae 60uku
2
oOpa3zoBainock oTBepcrue miomasto 0.5 cMm”. [IpeHeOperas BS3KOCTBIO BOJBbI,

ONpCACIINTbL YPOBCHL BOILI B Oouxke.

IIpakTrueckuii




Bapuanr 2

3amauya. OgHOPOAHBIN qHCK panuycoM 20 cM KOJIeOIeTCst OKOJIO
TOPU30HTAJIBHOM OCH, TPOXOIAIEH HAa PACCTOSIHUM 15 ¢M OT LIeHTpa JUCKa.
Omnpenenutsb nepuo KojebaHuil 1ucka.

Bapuanr 3

3amaua. Tesno GpomeHo co ckopocThio 15 m/c o yriaom 30° k ropu3oHTY.
[Ipenebperast COMPOTUBIEHUEM BO3AYyXa, OMPEICIUTh BHICOTY HOIbEMa Tella
U JaJIbHOCTb €TO0 I0JIETA.

Bapuanr 4

3agauya. Kosneco Bpaiaercsi ¢ NOCTOSIHHBIM YTJIOBBIM YCKOPEHHEM 3 pan/cz.
Omnpenenuts paanyc Kojeca, €ciau uepes 1 ¢ mocsie Hadaia ABM)KEHUSI IIOJTHOE
YCKOpPEHHE KoJieca paBHO 7.5 M/c2.

Bapuaur 5

3anaua. [lepuos obpareHus ICKyCCTBEHHOTO CITyTHHKA 3€MJIU COCTaBIIsET 3
gaca. CumTas OpOUTY KPYroBOW, OINPENEINTh, HA KAaKOM BBICOTE OT
MOBEPXHOCTU 3eMJIM HAXOJAUTCS CITyTHUK

Bapuanr 6

3agaua. [lepByro TpeTh MyTH aBTOMOOUIIb IPOEXal cO CKOPOCThIO 60 KM/4,
BTOPYIO CO CKOPOCTBIO 55 KM/, a TPETHIO CO CKOPOCThIO 40 KM/H.
Onpenenuth CpeiHIOI CKOPOCTh aBTOMOOWIISI HA BCEM ITYTH.

Bapuanr 7

3anaua. K npyxune nojsemnieHa vamka ¢ rupsamu. [lepuon konebanuii Takoit
cuctemsl coctasiset 0.5 c. [Ipu yBennueHnn KoJM4ecTBa Tupb NEPUO
KoJiebanuit ctaHoBUTCS paBHBIM 0.8 ¢. Ha cKONbKO yiIMHUIACE IPYKUHA OT
puOaBIEHUS ITUX TUPDH?

Bapuanr 8

3agaua. [Ipu maseHun KaMHS B KOJIOJIELL €r0 yJap O MOBEPXHOCTH BOJIbI
ciplmuTes uepe3 S cek. [Ipuaumast ckopocth 3Byka 330 M/c, onpeenuThb
rIyOUMHY KOJIOALIA.

Bapuanr 9

3agauya. K notonky Barona, IBUKYIIErocsi B TOPU30HTATHLHOM HAIPABICHUH C
yckopenuem 9.81 M/c%, OJIBEICH HA HUTH mapuk maccoi 200 r. J{ns
YCTaHOBUBIIETOCS ABMKEHUS ONPEICIUTh CHITY HaTSHKEHUS! HUTH U YT OJl
OTKJIOHEHUS] HUTU OT BEPTHKAJIH.

Bapuant 10

3agaua. Yenosek maccoit 70 KT, cTOSl HA KOHBKAX Ha by, Opocaer
TOPU30HTAIILHO KaMeHb Maccoi 3 Kr co ckopocThio 8 M/c. Ha kakoe
paccTosiHMe OH OTKATUTCS, €Clii KO3()(OUIIMEHT TPEHHUSI KOHBKOB O JIe]
coctasisier 0.02.

Bapuant 11

3agaua. JlepeBsiHHbIN mapuk Maccoit 0.1 Kr magaer ¢ BHICOTHI 2 M U

OTCKAaKMBACT BBCPX. KOB(I)(I)I/ILII/ICHT BOCCTAHOBJICHUSA CKOPOCTHU IIPpU yaapc




pasen 0.5. OnpenenuTs KOJIUYECTBO TEIUIOTHI, BHIJICIIMBIIEECS IPH yaape.
Bapuanr 12

3agaua. Telo JIeXUT Ha HAKJIOHHOH IIOCKOCTH, 00pa3yromiell ¢ TOPU30HTOM
yron 4°. TIpu KakoM IpeieTbHOM Ko3((HIMEHTEe TPEHHS TeI0 HAYHET
CKOJIb3UTh 110 HAKJIOHHOM MI0CcKOCTU?

Bapuanr 13

3agaua. [[lapuk BCIUIBIBAET C MOCTOSIHHON CKOPOCTBIO B JKUJKOCTH,
IJIOTHOCTb KOTOPOH B TpH pa3a 0oJibllle MJIOTHOCTH MaTepuaa apHKa.
Onpenenure OTHOILIEHUE CUIIBI TPEHUS, IEHCTBYIOIIEH Ha IIApHK, K €r0 BECY.
Bapuant 14

3agaua. K nmoTosiky TpaMBaifHOTO BaroHa IMoJIBEIlIeH Ha HUTH 1ap. Baron
UJIET CO CKOPOCTHIO 9 KM/U 10 3aKpyrieHuto paauycoM 36.4 M. Ha kakoii yron
OTKJIOHUTCS OT BEPTUKAJIM HUTh C IIapOM?

Bapmuant 15

3anaua. HakimoHHas maoCcKoCTh, 00pa3yromast yro 30° ¢ WI0CKOCTBIO
TOPU30HTA, UMEET JUIMHY 2 M. Terno, NBUrasch paBHOYCKOPEHHO,
COCKOJIB3HYJIO C Hee 3a BpeMs paBHoe 19 c. Onpenenutb kKodpuIueHT
TPEeHHUsI TeJia O TUIOCKOCTh U KUHETUYECKYIO SHEPTHUIO TeJla B KOHIIE MYyTH.
Bapuanr 16

3apaua. ['ups maccoii 10 xr magaet ¢ BbICOTHI 0.5 M Ha MOJICTaBKY,
CKPEIUICHHYIO C MPYXKHUHOH jxecTKocThIo 30 H/M. Onpenenuthb, Ha KaKyro
BEJIMYMHY NPU 3TOM COXKMETCS MPY>KUHA.

Bapuanr 17

3apaua. Teno maccoii 0.6 KT, IOJIBEIICHHOE K MPY>KUHE )KeCTKOCThIo 30 H/Mm,
coBeplIaer ynpyrue konebdanus. Jlorapubmudeckuii 1ekpeMeHT KojeOaHuit
pasen 0.01. Onpenenure BpeMs, 32 KOTOPOE aMILTUTY1a KOJIeOaHUH
YMEHBILIUTCS B TPU pasa.

Bapuanrt 18

3apava. C GanrHu BBICOTOH 25 M TOPU30HTAIBLHO OpoIlIeH kKaMmeHb Maccoi (0.2
KT CO CKOPOCThIO 15 M/c. HaiiTh KHHETHYECKYIO U MTOTEHIMATBHYIO0 SHEPTUU
KaMHsI yepe3 1 ¢ mocie Hayana JBUKCHHUS.

Bapuant 19

3agaua. [1o ropuzoHTaNbHOM H0pOTE KATUTCA OOPYY CO CKOPOCTHIO 7.2 KM/U.
Ha Kakoe pacCTOSIHHE MOXKET BKATUTHCS 06pyd Ha TOPKY ¢ yriioM Hakiona 30°

3a CYET CBOEH KMHETHYSCKOM 3HepFI/II/I?

Bapuant 20

3agaya. Teno u3 COCTOSTHUSA MOKOSI IPUBOJUTCS BO BPAILIEHUE BOKPYT
TOPU30HTAJIBHOM OCH C MMOMOIIBIO NAJAIOIIEr0 I'Py3a, COEAUHEHHOTO CO
LIHYPOM, IIPEIBAPUTEIBHO HAMOTAHHBIM Ha 0Ch. OIIpeieINTh MOMEHT
MHEPLMH TeNa, €CIIM I'Py3 Maccoi 2 KT B Te4eHUHU 12 ¢ ommyckaercs Ha
paccrosnue 1 M. Paguyc ocu 8 Mm.




Bapuanr 21

3agaua. ToHkMit cTepkeHb AmuHOM 60 cM MOKeT cBOOOHO BpaliaThCs
BOKPYT TOPU30HTAIbHON OCH, OTCTOSIILIEN HA paccTOsAHUU 15 cM OT ero
cepeaunbl. OnpenenuTs nepuos Kojaedanui CTEPKHS OTHOCUTENIBHO 3TON
OCH.

Bapuanr 22

3anpaua. Koneco paguycom 30 cMm 1 Maccoii 3 KI cKaThIBaeTCsi 6€3 TPEHUS 110
HAaKJIOHHOM IUIOCKOCTH JUIMHOW 5 M M YIJIOM HaKJIOHA 25°. Onpenenutsb
MOMEHT MHEPIIUH KOJIECA, €CIIM €r0 CKOPOCTh B KOHIIE IIJIOCKOCTH COCTaBIIsIa
4.6 m/c.

Bapuant 23

3anaua. JIse rupu ¢ Mmaccamu 7 KT ¥ 11 KT BUCAT Ha KOHIIaX HUTH, KOTOpast
nepekuHyTa uyepe3 6J0K. ['npu BHauane Haxoa9Tcsl Ha OHOM BeIcoTe. Yepes
KaKoe BpeMs Iociie Havana JBMKEeHMsI OoJiee jierkas rups okaxercs Ha 10 cm
BBIIIE TsKENONU? Maccoit 6510ka, BECOM HUTH U COTPOTHUBIICHUEM BO3TyXa
npeHeOpeyb.

Bapuanr 24

3agaua. [lyns, nerdmas ropu3oHTaIbHO, MONAAET B LIap, OABEIICHHBIN Ha
HEBECOMOM KECTKOM CTEpIKHE, 1 3acTpeBaeT B HeM. Macca nmynu B 1000 pa3
MEHbIIIE Macchl apa. PaccrosiHue OT LieHTpa mapa 10 TOUYKHU MoABECa
crepxHsa 1 M. HailTu CKOpOCTh IyJH, €CJIM U3BECTHO, YTO CTEPKEHD C IIAPOM
OTKJIOHWJICS OT y/1apa IyJii Ha YroJl 10°.

Bapuanr 25

3apaya. OnpenenuTh pa3HOCTh JABJICHUN B IIMPOKOHN U Y3KOM 4aCTAX
TOPU30HTAIILHOM TPYOBI ¢ quameTpamMu 9 cM u 6 cM, €ciii Bojia B IIIUPOKOM

3
4acTH TPYOBI T€UYET CO CKOpoCThIo 6 M/c. ITnoTtHOCTE BoABI 1000 KI/M".




