OueHoYHbIe MATEPUAJIBI JIS1 IPOMEKYTOYHOM aTTeCTAMHU M0 TUCHHUILIUHE:

Mexanuka, 1 cemecmp

Kon, nanpasnenue 03.03.02

IOATOTOBKU ®dusuka
Hanpasnennocts (mpoduin) [{udpoBbie TEXHOJIOTHH B T€OPHU3UKE
®dopma 00yueHus OYHas
Kadenpa-pazpadorunk Kadenpa sxcniepumenTanbsHoN GU3NKU
Brimyckatomias kadenpa Kadenpa sxcniepumenTanbsHol GU3NKU




Tunossble 3a1aHus 1JIs1 KOHTPOJILHOM padoTsl (1 cemecTp)

1 BapuanT

1. Bomna pacnpocTpaHsieTcs B ynpyroi cpese co ckopoctbio 150 m/c. OnpenenuTs 4acToTy
KOJICOAHUH, €CITM MUHIMAJIbHOE PACCTOSTHIE MKy TOUYKaMH cpelibl, (ha3bl KoseOaHui
KOTOPBIX MPOTHBOIOIOXKHBI, paBHO 0.75 M.

2. K npyxuHe nojsenieHa yaiika ¢ rpy3om. [Ipu atom nepuon xonebanuii pasen 0.5 cek.
Ha vamky nonoxxunu etie rpy3 u nepuof konedanuii ctan paBHbsM 0.6 cex. Ha ckonbko
YAJMHWIACH IPYKUHA OT NMpUOaBIIEHUS Tpy3a.

3. AMIMTya TapMOHHYECKOro KosebaHus paBHa 5 cM, nepuoa — 4 c¢. Onpenenurtsb
MaKCHMaJIbHBIC CKOPOCTh M YCKOPEHUE KOJICOTIONICHCS TOUYKH, €CITH B HAYATbHBIH
MOMEHT BPEMEHH TOYKa HAXOJIUJIACh B MOJOKEHHUH MaKCUMAIILHOTO CMEIIICHUSI.

2 BapuaHT

1. TIloxBonHas mojka, IBHXKYyIIascs co CKOpocThio 10 M/c, OChIIaeT 3ByKOBOW CUTHAI C
yactoToi 30 kI'11, KOTOPBIH, OTPa3UBIIKCH OT MPEMSTCTBUS, BO3BpAIaeTcs 00paTHO.
OnpenenuTts pazHULy MEXAY 4aCTOTAMM ITOCBHIJIAEMOI0 U IIPUHATOTO CUTHAJIOB.

2. HaiiTi norapupmMudecKuil JEeKpeMEHT 3aTyXaloiX KoJeOaHuil MaTeMaTHIeCKOTO
MasiTHHUKA, €CJIU 3a 1 MMH. aMIUIMTy1a KoJieOaHUil yMeHbIIMIACh B 1Ba pa3a. J[nuHa
MasTHHKA paBHa | M.

3. HauanbHas ¢aza rapMOHHUECKOro KosebaHus paBHa Hyto. [Ipu cmemmeHuu
KOJICOJTFOIICHCS TOUKH OT ITOJIOXKEHHS paBHOBECHS Ha 2,4 CM ee CKOpPOCTh paBHA 3 cM/cC, a
MIpU CMEIICHUH Ha 2,8 ¢M €€ CKOpOCTh 2 cM/c. Hailtu amrumity iy u nepuo1 KojieOaHui.

3 BapuaHT

1. Tlepuon konebanuii rpy3a maccoii 0.2 Kr, MOJBEIICHHOTO Ha MPYKUHE U TIOMEIICHHOTO B
Mmacio, paseH 0.4 ¢. Koadumument tpenus B macie — 0.5 kr/c. OnpenenuTs KeCTKOCTh
IpYy>KUHBIL.

2. Touxka yyacTByeT B ABYX B3aUMHO MEPHEHAUKYISPHBIX KOJEOAHUAX X=sin 7t U
y=4sin(nt+n). HaifTu TpaekTOpHIO pe3yJbTHPYIOIETO IBUKEHUS TOUKH.

3. JIBa aBTOMOOWJIS MAYT HaBCTpEUy APYT IAPYTY C OAMHAKOBON CKOpOCThIO. Kakoi momkHa
OBITH BEIMYMHA 3TOI CKOPOCTH, YTOOBI 4aCTOTA I'yJIKa OJTHOTO M3 HUX, CJBIIIKMOTO Ha
OpyroMm, uaMensuiachk Obl B 1.5 pa3a? CxopocTs 3Byka B Bozayxe 330 m/c.

4 BapuaHT
1. F'apmoHnueckue KoeOaHus MaTepruaaIbHON TOYKH OMUCHIBAIOTCS YPABHECHHEM

™
X= ﬂ,ﬂlfﬂ.?(&ﬂ?+ EJ m. Onpenenute: 1) aMIUIUTY 1y KoyieOaHui; 2) MUKIUIECKY IO

4acToTy; 3) nepuoj KouebaHuii; 4) yacToTy KonebaHwuii; 5) HayalbHy10 (azy KoueOaHHiA.
2. MarepuanbpHasi TOYKa Maccod m = 5 2 COBEpIIaeT TapMOHMYECKHE KOJeOaHus ¢
ammutyiod 4 = 10 cw u yactoroit v = 1 [y. B HavanbHbIi MOMEHT BpeMeHHU fo = 0
cMmelieHue xo = A. Onpenenure KMHETUYECKYIO U MOTEHIUAIbHYI0 YHEPIMM B MOMEHT
BpemeHu t = 2,2 c.
3. TINOTHOCTH IByXaTOMHOT'O ra3a IIPH HOPMaJIbHOM JaBJIeHUH paBHa 1,78 kr/m°.
Omnpenenuts CKOPOCTh PACIPOCTPAHEHNUS 3ByKa B ra3e MpH ITUX YCIOBHSAX.



Tunosble 3aJaHUs K IK3aMeHY 10 aucuuminge (1 cemecrp)

[IpoBenenne mpomMexKyTOUHOM aTTecTallu B 1 cemecTpe B BUE DK3aMeHa. 3a/IaHusl Ha SK3aMEHe
cojiepxaT 2 TEOPETUUECKUX BOMPOCa U 3a7ady.

3aZ[aHI/Ie JJIS TIOKA3aTCJisl ONCHUBAHUS JUCKPUIITOPA «3HaeT» BI/I,Z[ 3aJaHuA
Bapmuanr 1 TEOPETHUYECKHUI,
1. Kunemaruka. XapakTepUCTUKU ABUKECHHUS. BOIIPOCHI K
[IpsiMoMHENHOE PABHOMEPHOE M PABHOYCKOPEHHOE SK3aMCHY
JBUKCHHUS.

2. Cyxoe u )XUJKoe TpeHue. SIBiaeHus 3acTos ¥ 3aHoca.

Bapuanr 2
1. JIBUKEHHE MO OKPYKHOCTH. XapaKTEPUCTUKHU JABUKECHUSI.
PaBHOMEpHOE U PaBHOYCKOPEHHOE ABUKECHHUS.

2. I[BI/I)I(CHI/IG IIpHU HAJIMYHUU KUJIKOI'O TPCHUS. Hpeﬂeanaﬂ
CKOPOCTb ABUIKCHUS.

Bapmuanr 3
1. JluHamuka MaTepuaibHOU TOUYKH. 3aKOHBI HBIOTOHBI.

2. Hedopmarms ten. 3akoH ['yka. CBA3b Mex1y
HanpspKeHUEM U tehopMaruei.

Bapuanr 4
1. PabGora B mexanuke. Kunetndeckasi ¥ moTeHIMaTIbHAS
DHEPTUM.

2. MowmeHT nHepuuu Tena (MUIUHIP, cTepKeHb). Teopema

[Irennepa.
Bapmuant 5
1. Wmnynbe Tena. 3aKOH COXpaHEHMsI UMITYJIbCA CUCTEMBI
Tell.

2. AbcomoTtHo TBepaoe Teno. Kunernyeckas sHEprust

BpaLICHUSI.
Bapuanr 6
1. JIBW>KeHHe Tesla ¢ IEPEMEHHON Maccoil. Y paBHEHME
Merepckoro.

2. MowmeHT crinbl. OCHOBHOM 3aKOH JUHAMUKU
BpAILlaTEIbHOTO ABMKEHUS.

Bapuant 7
1. PeaktuBHOe nBmkenue. @opmyna [{noakoBckoro.

2. MoMeHT uMITyJibca U 3aKOH €ro coxpaHeHus. CkaMbs




’KykoBckoro.

BapuanTt 8
1. MexaHnueckas SHEprusi. 3aKOH COXpaHEHUs NOJHOU

MEXaHNYECKON DHEPTUN.

2. OcCHOBHBIE ypaBHEHHUS PAaBHOBECHS U ABUKCHUS
XKHUJKOCTU. Y paBHEHUE HEPA3PBIBHOCTH.

Bapuant 9
1. A6comtoTHO HEynpyTHil yaap. bammucTuueckuii MasTHUK.

2. TpyOxa Ttoka. YpaBHenue bepnymnu. ®opmyna
Toppuuennu.

BapuanTt 10
1. PenstuBUCTCKasi MEXaHHUKA U €€ MOCTYJIAThI.

[IpeoOpazoBanust JlopeHna u cieaCcTBUS U3 HUX.

2. T'apmonuueckue konebanus. [Ipy>XKUHHBINA MasTHUK.

Bapmuanr 11
1. HeunepumanbHbie cucTemMbl oTcueTa. CUibl HHEPIUU.

2. 3aryxatomue Konebanus. JlorapupmMuueckuii 1eKpeMeHT.

Bapuanr 12
1. 3axonsl Kemnepa. 3akon BecemupHoro tsarorenus. Oneit
KaBenauma.

2. BremyxneHnHble konebanus. SBiaeHue pe3oHaHca.

BapuanT 13
1. Cyxoe ¥ )kHuJKO€e TpeHHUE. SIBIEHUs 3aCTOSI U 3aHOCA.
2. berymue BosiHbl. BomHoBO€e ypaBHeHue. [1nockas u

cdepuyeckas BOJIHBI.

BapmuanTt 14
1. JIBwxeHwue mpu HaJTU4HH XKUJKoro Tpenus. [IpeaenbHas
CKOPOCTB JIBUIKCHUS.

2. Kunemaruka. XapakTEepUCTUKU JBUKECHHUS.
[IpsimonrHENHOE PAaBHOMEPHOE M pABHOYCKOPEHHOE
JBAKCHHS.

Bapuanrl5
1. Jedbopmanus ten. 3akon ['yka. CBsi3b MeXIy

HamnpspKeHUEeM U eopmaiuei.

2. JIBWXKEHME IO OKPY>KHOCTU. XapaKTEPUCTUKU ABHKEHHSL.
PaBHOMEpHOE U PaBHOYCKOPEHHOE JABHKEHHSL.

BapuanT 16




1. MomeHT nHepiuu Tena (MUIUHIP, CTePKeHb). Teopema
IIrennepa.

2. JluHamuKa MaTepuaibHON TOYKU. 3aKOHBI HBIOTOHBI.

Bapuant 17
1. A6comoTHO TBepaoe Teno. Kunernueckas sHeprus
BpalleHUs.

2. PabGora B Mexanuke. Kunernueckas v IIOTEHIIHAILHAS
SHEPTUH.

Bapuant18
1. MowmenT cuipl. OCHOBHOM 3aKOH TUHAMUKH

BpamaTeJIbHOI0 ABMXCHUS.

2. Wwmmnyinbc Tena. 3aKOH COXPaHEHUSI UMITYJIbCa CUCTEMBbI

TeNl.
BapuanTt 19
1. MowMmeHT uMItyJsibca 1 3aK0H €ro coxpaHeHusi. CkaMbs
Kykosckoro.

2. JIBmxeHMe Tena ¢ IEPEMEHHON Maccoi. Y paBHEHUE
Merepckoro.

Bapmuanr 20
1. OcHOBHBIEC YpaBHEHHUS PaBHOBECHS U ABUKCHUS
KUJKOCTU. Y paBHEHUE HEPAZPHIBHOCTH.

2. PeaxrtuBHOe aBuwxkeHue. @opmyna [{rnoakoBckoro.

BapuanT 21
1. TpyOxka Toka. YpaBHenue bepnymmm. ®opmyna
Toppuueinnu.

2. MexaHunueckas 3Heprusi. 3aKOH COXpaHEHUs MOJIHOM
MEXaHUYECKOU SHEPTUH.

Bapuanr 22
1. Tapmonmueckue xonebanus. [IpyXUHHBIA MasITHHK.

2. AO6comoTHO Heynpyruil yaap. bannmuctuueckuii MasTHUK.

Bapuanr 23
1. 3aryxaromue koneOanus. Jlorapugmudeckuii 1eKpeMeHT.

2. PendatuBHCTCKasi MEXaHUKa U €€ TTOCTYJIAThI.
[IpeobpazoBanus JIopeH1a u CIEICTBHS U3 HUX.

BapuanT 24
1. BeiHYyXIeHHbBIE KojeOaHus. SIBIeHNe pe30HaHca.




2. HewunepumanbsHble cucTemMbl oTcueta. CUiibl THEPIUH.

Bapuanr 25

1. beryuue BonHbl. BonHoBoe ypaBHenue. [1nockas u
ceprueckas BOIHBI.

2. 3akonbl Kemepa. 3akon BecemupHoro tsarorenusi. OnpIT
KaBennuma.




3ajaHue JIsd IIOKa3zaTesisd OLIEHHMBAHUS JHMCKPHOTOPOB «YMEET» U
«BmaneeTr»

Bun 3amanns

BapuaHnT 1
3agaya. B 60uky 3anmuBaeTcst BoAa co ckopocThio 200 cv’/c. Ha e

6oukn 06pa3oBanock oTBepcTHe MIomansio 0.5 cm’. TIpenebperas
BSI3KOCTBIO BOJIbI, ONIPEJICIIUTH YPOBEHB BOJIBI B OOUKE.

BapuaHT 2

3agaya. OMHOpPOAHBIN AUCK paanycoM 20 cM KoJaebIeTcs OKOJIOo
TOPU30HTANLHOM OCH, IPOXOIAIICH Ha paccTOSHUM 15 cM OT
neHTpa aucka. OnpeaenuTs nepuoa KojiedaHui Aucka.

BapuaHT 3

3anaua. Teno 6poreHo co ckopocThio 15 m/c mox yriaom 30° k
ropu3oHTy. [Ipenebperas conpoTUBICHUEM BO3TyXa,
OTIPECIUTE BBICOTY MOAbEMA Tella ¥ TaTbHOCTh €T0 TOJIeTa.

BapuaHrT 4

3anaua. Kosieco BpamaeTcsi ¢ mOCTOSSHHBIM YTIIOBBIM
yckopenueM 3 pag/c’. OnpenenuTs paauyc Kojeca, eciu yepes 1
C MOCJIE Hayaja ABUKECHUS MTOJTHOE YCKOPEHUE KoJieca paBHO 7.5

Mm/c?.

Bapuanrt 5

3apgaya. Ilepuon oOpamieHUs HCKYCCTBEHHOTO CITyTHHKa 3eMJH
cocraBisier 3 yaca. Cuuras opOUTy KpyTOBOM, ONPENEIUTh, Ha KaKOH
BBICOTE OT MOBEPXHOCTH 3€MJIM HaXOAUTCS CITyTHUK

BapuaHT 6

3anauva. IlepByro TpeTh MMyTH aBTOMOOKIIb IPOEXAJ CO CKOPOCThIO 60
KM/4, BTOPYIO CO CKOPOCTBIO 55 KM/4, a TPEThIO CO CKOPOCTHIO 40
KM/4. Onpe/ieNuTh CPETHIOK CKOPOCTh aBTOMOOMIIS Ha BCEM ITyTH.

Bapuanr 7

3agaya. K npyxuHe nojBenieHa Jamka ¢ rupsmu. [lepuos konebanuit
Takoil cucteMsl coctasisiet 0.5 c. [Ipu yBennueHun KoJinuecTBa Tupb
nepuoa Konedanuit cranoButTcs paBHbIM 0.8 c. Ha ckonpko
YAJIMHWIACH TIPYKUHA OT MPUOaBICHHS 3TUX THPH?

BapuaHrT 8

3agava. [Ipu nageHuu KaMHs B KOJIOJEI] €r0 yIap O MOBEPXHOCTh
BOJIBI CIBIIIUTCS Yepe3 5 cek. [IpuanMas ckopocts 3Byka 330 Mm/c,
OTIPEIETUThH [NIyOUHY KOJIOIIA.

BapuaHnrt 9

3agaya. K noTosiky Barosa, 1BMXyIErocst B TOpU30HTAIEHOM
HaIpaBJIeHNH ¢ ycKopeHueM 9.81 M/c?, TIoBeIeH Ha HUTH MAPHUK
maccoi 200 r. [ly1g ycTaHOBUBIIETOCS ABMKEHUS OMPEIEIUTh CHITY
HaTSHKEHUS HUTH U YTOJ1 OTKJIOHEHUS] HUTH OT BEPTUKAJIH.

BapuanT 10

3apava. Yenosek maccoii 70 Kr, CTOSI HA KOHBKAX Ha JIbAY,
OpocaeT TOPU30HTAIBLHO KaMEHb MacCcoi 3 KI' CO CKOPOCTHIO 8
M/c. Ha kakoe paccTosiHUE OH OTKaTHUTCSI, eciu Ko puineHt
TpPEHUsI KOHBKOB 0 Jief cocTasisieT 0.02.

MIPAaKTUYECKUH,
3a/1a4u K
9K3aMEHY




BapuanT 11

3anaua. JlepeBsnnbrit mapuk Maccoit 0.1 Kr magaeT ¢ BBICOTHI 2 M H
oTckakuBaeT BBepX. KoapuimeHT BoccTaHOBICHUS CKOPOCTH MPH
yaape paBeH 0.5. OnpeaenuTh KOJIMYECTBO TETUIOTHI, BRIICITUBIIICECS
IpH yaape.

Bapuanr 12

3apaua. Temo JTeXUT HA HAKIIOHHOW ITIOCKOCTH, 00pa3yromei ¢
ropuzontom yron 4°. TIpu kakoM npeaeabHOM Kod(pUIMEeHTe TPEHUS
TEJIO HAYHET CKOJIB3UTh [0 HAKIIOHHOH IJIOCKOCTH?

BapuanT 13

3apaya. lllapuk BCIUTBIBACT C MOCTOSHHON CKOPOCTHIO B JKUJIKOCTH,
IDIOTHOCTH KOTOPOH B TPH pa3a OoJbllle IIIOTHOCTA MaTepralia
mapuka. OnpeaenuTe OTHOIICHNE CHITBI TPEHUS, IEHCTBYIOMIEH Ha
MIapHK, K €ro BeCy.

BapuanTt 14

3agaya. K noTosiky TpamMBaiiHOro BaroHa moBEUICH Ha HUTH IHap.
Baros uer co ckopocThio 9 KM/4 10 3aKpPYTIICHUIO PaguycoM 36.4 M.
Ha kaxo# yroy OTKJIOHHTCS OT BEPTHKAIHM HUTh C MapomM?

Bapmasnr 15

3apaua. HaknoHHas m0cKocTh, 06pasyromtas yron 30° ¢ mIockocTsio
TOPU30HTA, UMeeT AMUHY 2 M. Teso, IBUrasch paBHOYCKOPEHHO,
COCKOITB3HYJIO C Hee 3a BpeMs paBHoe 19 c. Onpenenuts K03 UIHEHT
TPEHHUs Tella O INIOCKOCTh U KHHETUYECKYIO SHEPTHUIO Tejla B KOHILIE
MyTH.

Bapmuanr 16

3anmaua. I'ups maccoii 10 kr magaeT ¢ BeIcOTH 0.5 M Ha MOACTABKY,
CKPEIUICHHYO ¢ TIPYXKUHOM kecTkocThio 30 H/M. Onpenenuts, Ha
KaKylo BETUYUHY IIPU STOM COXKMETCS PyKUHA.

Bapuant 17

3agaya. Teno maccoii 0.6 KT, OJBEIICHHOE K MPY>KUHE KECTKOCTHIO
30 H/m, coBepriaer ynpyrue koiebanus. Jlorapuhmudeckuii
nekpeMeHT konebanuit paseH 0.01. Ompenenute BpeMs, 3a KOTOPOE
aMILUTUTY 12 KOoJeOaHUH YMEHBIIUTCS B TPH Pa3a.

BapuaHrT 18

3agaya. C GaurHu BEICOTOM 25 M TOPHU3OHTAIBHO OpoIlleH KaMeHb
Maccoii 0.2 kr co ckopocTtbto 15 M/c. HaliTu kuHeTH4ecKyto 1
MOTEHIIHAIBHYIO SHEPTUU KaMHs 4epe3 | ¢ mociie Havasia JBHKCHUS.

Bapuanr 19

3agaya. [1o ropu30HTANBHOI TOpOre KaTUTCS 00pPYY CO CKOPOCTHIO
7.2 xM/4. Ha xakoe paccTosIHAE MOYKET BKaTUTHCS 00OpYyd Ha TOPKY ¢
yriom HaksioHa 30° 3a cueT cBoeit KuHeTUIECKOi sHeprun?

BapuasT 20

3agaya. Temo U3 COCTOSHUS ITOKOSI TPUBOJUTCS BO BPAIlleHHE BOKPYT
TOPU30HTAIBHOMN OCH C ITOMOIIIBIO MMAJAI0IIEro Ipy3a, COeTNHEHHOTO
CO IIHYPOM, IPEIBAPUTEILHO HAMOTAHHBIM Ha 0Chb. OnpenenuTh
MOMEHT UHEPIINH Teja, €CJIM IPy3 Maccor 2 KT B TeueHuu 12 ¢
omyckaetcst Ha pacctosaue 1 M. Paguyc ocu 8§ mm.




BapuanrT 21

3anaua. Toukwuii crepsxkeHs nuHOM 60 cM MOXKET CBOOOHO
BpaIlaThCs BOKPYT TOPU3OHTAIBHOM OCH, OTCTOSILEH Ha PacCTOSTHUU
15 cm ot ero cepenunbl. OnpeneanTh EPUO KOJIEOaHUH CTEPIKHS
OTHOCHUTENBHO 3TOH OCH.

BapuaHT 22

3anaua. Koneco paguycom 30 cMm 1 Maccoit 3 K CKaThIBaeTCs
0e3 TpeHus 10 HAKJIOHHOM MIIOCKOCTH JJIMHOM 5 M U yTIIoM
Haxnona 25°. Ornpeaenutb MOMEHT UHEPIIUU KOJIECa, €CJIH €T0
CKOpPOCTh B KOHIIE MJIOCKOCTHU cocTaBJsiia 4.6 m/c.

BapuaHnr 23

3agava. J[Be rupu ¢ Maccamu 7 KT 1 11 KT BUCAT Ha KOHLIAX HUTH,
KOTOpas IepeKrHyTa yepe3 0yok. ' npy BHauae HaXOAATCS Ha OJHON
BbIcoTe. Uepes kakoe BpeMs Iociie Hadana ABMXKEHUs Oosiee Jerkas
rups okaxkercs Ha 10 cm BolmIe Tsxenoit? Maccoit 070ka, BECOM HUTH
U CONPOTUBIICHUEM BO3/yXa IPEHEOPeYb.

Bapuanr 24

3anpauva. [lyns, nerdinas ropu30HTAIBHO, OMAJAET B IIap,
TO/IBETIICHHBII Ha HEBECOMOM JKECTKOM CTEepXKHE, U 3aCTPEBAET B HEM.
Macca nynu B 1000 pa3 meHblie Macchl mapa. PaccrosiHue oT nieHTpa
mapa 10 TOUKHU mojiBeca crepxkusa 1 M. Haiitu ckopocTh mynu, eciau
W3BECTHO, YTO CTEPIKEHB C IapOM OTKJIOHWJICS OT yapa ITyJIH Ha Yol
10°.

Bapuanr 25

3apaya. OnpenenauTsb pa3HOCTh JaBICHUM B IIMPOKOU U y3KOU YacTsIX
TOPU3OHTAIBHOU TPYORI ¢ qUaMeTpaMu 9 cM U 6 CM, €CITH BOJIa B
LIMPOKOH YacTH TPyObI TEUET CO CKOPOCTHIO 6 M/c. [IMOTHOCTH BOABI
1000 kr/v’.




