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Conep:xanue
JlabopaTtopHas pabora Nel Mexanunyeckue KoaeOaHus
JlabopaTtopHas pabota Ne2 MexaHudeckre BOJTHbBI
JlabopaTtopHas pabota Ne3 YpaBHeHus miockoit u cepuueckoid BoaH. Iddexr
Homnepa
JlaGoparopHas padota Ned OTpakeHue BOJH OT rpaHull pasjena (KUAKOCTEN)
JlaGoparopHas padota Ne5 OOmue 3agaun no qucuuruinie BM



JlaGoparopHas pabota Nel
Tema: MexaHnuyeckue KoJieOaHus
Iean padoTel Hayuntcs pemarts 3agaun 00513aTeILHOTO MUHUMYMa TI0 TeMe
«Mexannueckue KoaecOaHus»

TeopeTuyeckas cnpaBKa: Jiekiuu -2

Tembl 10 KOTOPBIM JTOJIKHBI OBITH PELLIEHBI 33/1aUH:
1. CBoboanbie KONeOaHUS
a. CBobOoaubie KOneOaHUsI IPU OTCYTCTBUHU COMPOTUBIICHHUS (ITPOCTOE
rapMOHHUYECKOE JBUKEHUE);
b. CBoOonHbIe 3aTyxaromme KoJIeOaHus: TOYKH MPH COTPOTUBIICHUH,
IPOMOPIHUOHATIEHOM CKOPOCTH;
C. BnusiHue mocTosITHHOM CHIIBI Ha CBOOOIHBIC KOJIEOaHHS TOUKH.
2. BreinyxaeHHble konebanus. Pezonanc. ABrokosie0anHus.

3agaum K Teme la

Nel
["apmoHHnueckre KoneOaHusl TOUKU ONPEAETSIOTCS 3aKOHOM
x = Acos (apt + ),
rae A>0 — ammuntyna kojaeOaHui
g >0 — KpyroBas yacTora

o - HauaibHas (asza.
Omnpenenuts HeHTp KoneOanuii Ag, aMIUINTY Ty A, KpyTOBYIO 4acToTy, nepuon T,

JMHENHYIO 4acTOTy V B repliax u HadaibHYIO a3y 1o CIeAYIOIIMM YpaBHEHUSIM

JBHUXKXCHUA
a) X=-7cosl2t

b) x:4sin7[—t—3003”—t
20 20

C) x=2-4sin(140t)
d) x=6sin*(18t)

e) X :1—4c052(”—tj
60

Ne2
Yacruma coBepiiacT rapMOHHYECKHE KOJIeOaHUs BIOIb Och OX OKOJIO TIOJIOKECHHSI

paBHOBecus X =0. Yacrora konebanuii ay) = 4¢™!. B mauanbupii MomenT
BPEMEHU KOOPAMHATA YAaCTHULBI X( = 25CM U €€ CKOPOCTb Vx, = 100cm/c . Haittu

KOOpAMHATY X U CKOPOCTh Vy 4acTULbl uepe3 t =2 4C nocie Havana JBUKEHMUS.



Ne3
Bucsamuii Ha BepTHKanbHOU NpyKuHe rpy3 C pacTAruBaeT €€ Ha BEIMYHUHY Xcp, -

[Ipenebperasi CONPOTUBICHUEM CPEJIbl, HANTH 3aKOH BEPTUKAJIBHBIX KOJICOAHMI
rpy3a, KOrja B Ha4aJbHbI MOMEHT BPEMEHHU OH HaXOJUTCS Ha pacCTOsHUM h oT
MOJIOKEHUSI PABHOBECHS U ObLT OTITYIIEH 0€3 HauyaJIbHOU CKOPOCTH.

Ned
MasTHuk KoJie0eTCs B BEPTUKAIBHOM MIIOCKOCTH OKOJIO HETTOABUKHOU
TOPU3OHTAIBLHOM OCH. BBII B HAYaIbHBIM MOMEHT U3 MOJIOKEHHSI PABHOBECHS,

T 2
OH JIOCTUraeT HauOOJIBIIETO OTKIIOHEHUS Ppax = E pao depe3 56

Hanucatp 3aK0H KoJie0aHUs MAasITHUKA, CYUTAs], YTO OH COBEPILAET
rapMOHHUYECKHE KoJieOaHusl. B KakoM MOJI0KEHUH MasiTHUK OyJIeT UMETh
HauOO0JIBIIYIO YITIOBYIO CKOPOCTh, U YEMY OHA paBHA?

3agauu Kk temam 1b u 1c

NeS
3aTyxaIOH_H/Ie KoJeOaHHs TOYKHU IIPOUCXOIAT 110 3aKOHY
X =agexp(—bt)sin(w; t)

Haiitu

1. aMINIUTyaAy CMCHICHUA U CKOPOCTb TOUYKH B MOMCHT BPCMCHH t:0,
2. MOMEHT BpPpEMCHH, KOI'Zla TOYKaAd JOCTUTACT KpaﬁHHX MOJI0KCHMH.

Ne6
Teno coBepiiaeT KPYTUIbHBIE KOJIEOAHUS IO 3aKOHY
@ = gp exp(—bt)cos(my t)
Haittu
1. yrioByro CKOpOCTH M yTIIOBOE yCKOpEHHE Teja B MOMEHT t=0;
2. MOMEHTHI BpEMEHH, KOT/Ia yTII0Basi CKOPOCTh MaKCUMaJIbHa.

No7

Todxka coBepmaeT 3aTyxaromue KoJIeOaHus ¢ 4aCTOTON @) = 25¢ 1. Haiirtu

ko3 durreHT 3aTyxanus b eciiu B Ha4aIbHBIE MOMEHT CKOPOCTh TOYKH paBHA
HYJIIO, a €€ CMEIIEHUE U3 TOJIOKEHUs paBHOBecHs BO = 1,02 pa3a mMeHbIie
aAMTUTUTYTBI.

Ne8
ITepuon 3aTyxaromumx kosiebanuii Tq = 1C, norapupmMudeckuii JEKpEMEHT
3atyxanus D=0,3, HayanpHas (a3a paBHa Hyt0. Cmelenue Touku npu t=2Tq
COCTaBJIICT SCM. 3alUIINUTE YPAaBHEHUS ABMKEHUS 3TOTO KOJeOaHus.



Ne9
AMIUIMTY1a 3aTyXaOMUX KOJeOaHU MasTHUKA 32 BpeMs [=2MUH YMEHBIIIUIIOCH B
nBa paza. Onpenenuts KOdQPUITMEHT 3aTyXaHUS.

Nel0
Jlorapudmuuecknii 1ekpeMeHT 3aTyxatomux konebanuit D=0,01. Onpenenuthb
yuciao N moHbIX KoJle0aHWH MasTHUKA 10 YMECHBIIICHHS €T0 aMIUTUTY/ bl B TPU
pasa.

Nell
Teno maccoit 100r, coBepias 3aTyxaroiue konedanus, 3a t=1mun norepsio 40%
cBoeil aHepruu. OnpeneauTts K03 OUIMEHT COTPOTUBIICHUS 7] .

3agaun K Teme 2

Nel2
CoOcTBeHHas 4acToTa V() KoseOaHui HEKOTOPOU cucTeMsl coctasiusteT 500 r.

OmnpenenuTs 4acToTy Vq 3aTyXarolluX KoJeOaHUH 3TOM CUCTEMBI, €CIIH
pEe30HaHCHAas yacToTa paBHa 499rm.

Nel3
ITepuon Tq3aryxaromux xosiebanuii cuctemsl coctaBisier 0,2 ¢, a OTHOIIEHUE

AMIUIMTY [ IEPBOTO U IIECTOro KonebaHus paBHO 13. OnpenennTs pe3oHaHCHYIO
4acTOTy £2)),;KONCOATEIIBHOM CHCTEMBI

Nel4
['upst maccoit M=0,5kr, noABELICHHAs HA COIUPAITIBHON MPYKUHE KECTKOCTHIO
k=50 H/m , coBepiiraet konebaHus B BI3KOU cpesie ¢ KOIPPUITUSHTOM
conpotunenus 77 =0,5«e/C. Ha BepxHMii KOHEI[ NPy >KUHBI 1EHCTBYET

BBIHYJKJIAIOIasi CUTA, U3MEHSIOIIASCS 110 3aKOHY F = 0,1C03(.Qt) H . Onpenenuth

IUTSL TaHHOM KOJIeOaTeIbHON CHCTEMBI
1. xoad¢unmeHt 3atyxanus b
2. PEe30HAHCHYIO aMILIUTYLY Apes

Nel$
[[Tapuk Maccoii M MOKET COBEPIIATh He3aTyXaloIIre KOJeOaHHs OKOJIO TOYKU
X=0 ¢ cobcTBeHHOI1 yacToTol @y B Moment t=0 , Korna mapuk HaXOAUTCS B

COCTOSIHUM PaBHOBECHSI, K HEMY MPUJIONKHUIIN BIHYKIAIOITY IO
cuiny Fy :FOCOS(_Qt), COBMAJAIOIIYIO IO HAMPABJIEHUIO C OChbI0 X. HailTu 3akoH

BBIHYKJICHHBIX KoyieOanuii mmapuka X(t)

Nel6



Haiitu paznocts a3 f Mexay CMEIICHHUEM U BBIHYKAAIOMIECH CUIION TIpU
pE30HaHCe CMEIIEHHs], €CIIM COOCTBEHHAs YacTOTa KoJaeOaHul ay) = 500_1 u

ko3 urueHT 3aTyxanus b = 5,20'l

Iopsiiok BLINOJTHEHUSI

CryaeHT nmojydaer CBOM BapuaHT y npenojasaress (Habop u3 3x 3a1ay)

2. Pemenus 3a1a4 NpUBOASTCS MOJTHOCTHIO CO BCEMU MaTeMaTHUECKUMU
BBIKJIQIKAMH U C OOBSICHEHHEM TOJIYYECHUS UCTIONIb3YEMbIX (DOPMYIL.

3. Pemenwus mpuBoAATCS KaK YMCICHHBIE, TaK U B BUJIE TPAPUKOB 3aBUCUMOCTH OT
BPEMEHH, €CJIM OHA CYIIECTBYET JIJIs pe3yJIbTaTOB JAHHOH 3a7a4u.

4. Pabota oopMIISIETCS TI0 YCTAaHOBJICHHBIM ITpaBujiaM ( 00JI0KKa, 11eJ1b,
MOCTAaHOBKA 3aJ1auu, MOAPOOHOE pelIieHue, rpaduku)

=

Jlureparypa



JlaGoparopHas padota Ne2

Tema :MexaHudyeckue BOJHBI
Iean padoTel Hayuutcs pemarts 3agaun 00513aTeILHOTO MUHUMYyMa TI0 TeMe
«MexaHnYeCKUE BOJIHBD

TeopeTuyeckasi cnpaBka: Jiekiuu 3-4

TeMbl 10 KOTOPBIM JOJKHBI OBITH PEIICHBI 33]1a4H:
3. YpaBHEHHE MIIOCKOH U c(pepruvIecKrX BOJIH.
4. BoaHOBOE ypaBHEHUE.
a. BoJIHOBOE ypaBHEHUE INTIOCKOM BOJIHBI
b. CxopocTb ynpyrux BOJH B TBEPIOH CpeIe.
C. CkopocCTb MPOJIOJIBHBIX BOJIH B ra3ax U )KHJIKOCTSX.
d. ITomepeynasi BOJIHa B HATSAHYTOM YIPYTO# CTPYHE.
5. DHeprus ynpyroi BOJIHbBI

Nel
[Toka3ath, yTO OOIIEE PEIIeHNE BOJHOBOI'O YPAaBHEHUS IS TIJIOCKOM BOJIHBI,
pacrpocTpaHsoIIeiics mapamienabHo ocu OX, UMEET BUJT

X X
£=¢1 '(t Ej +82 '(t + EJ’ rie & U &y -MPOU3BOJIbHBIE (BYHKIMK

KOOpPAMHATHI X U BpEMEHH .

No2
B cpene pacnipocTpaHsieTcs II0CKasi He3aTyXarolas rapMOHUYECKas BOJIHA.
Haiit cpenHior 00beMHYIO TUIOTHOCTD MOJTHOM YHEPTUM KOJIeOaHMI <W>, €CJIN B

10001 ToUKe cpelbl 00bEMHAs INIOTHOCTh DHEPTUU paBHA W 4Yepe3 OIHY
HIECTYIO IeprUoaa KojaeOaHui mocie NpoxXoKIeHUsI MaKCUMyMa CMEILEHUSI.

Ne3
ToueuyHbIil U30TPOMHBIN UCTOYHHUK YIPYTHX BOJIH MOIIHOCTH P HaXoauTCs B
IIEHTPE KPYIJIOro MOJIOro MUInHApa paauyca R u BeicoTsl h. Halitu cpenauii
110 BPEMEHHM MOTOK DHEPTUH, MAIAI0IINI Ha OOKOBYIO MOBEPXHOCTh IWJIMHJIPA,
roJjarasi, 4YTo €ro CTEHKH MOJHOCTHIO MOTJIOMIAI0T BOJIHEI, T.€. HET OTPAKCHUM.

Ned
Haiitn MOIHOCTh P TOUE€YHOrO U30TPOIMHOTO UCTOYHHUKA YIIPYTUX BOJIH, €CIIM Ha
pPacCTOSIHUM I OT HETO MHTEHCUBHOCTH BOJIHBI paBHa | 1 kodpurmeHT 3aTyxanus
BOJIHBI J .

Nes§



OIuH KOHEI[ YIIPYTroro CTEP)KHS COSIUHEH C HCTOYHUKOM TaAPMOHHYECKHX
KosieOaHui, 1o 3akony & = A C0S(@wt), a Ipyroi ero KOHeH KEeCTKO 3aKpericH.

VY4uThiBasi, 4TO OTPAKEHUE B MECTE 3aKPEILIICHUSI CTEPXKHSI IPOUCXOJUT OT MEHEe
IJIOTHOM CpPeJibl, ONPENENIUTh XapakTep KojaeOaHuil B JTF000M TOUKE CpeIbl.

Ne6
OpuH KOHEII YIIPYToro CTEP>KHS COSAUHEH ¢ HCTOYHUKOM TapMOHUYECKUX
Kose0aHui, 1o 3akoHy &= A C0oS(wt), a Ipyroi ero KOHeH KECTKO 3aKpeIIeH.
Y4uThIBasi, 9TO OTPAKECHHUE B MECTE 3aKPEIJICHUS CTEPKHS MMPOUCXOAUT OT OoJiee
IJIOTHOM CPEIIbI, OMIPEACIIUTh XapaKkTep KoJieOaHui B JIFOOOW TOYKE CPEJIbI.

Neo7
Tpy0Oa, nimmHa kKoTopoit L =1Merp, 3amojiHeHa BO3LyXOM U OTKPHITA C OJTHOTO
koHna. [Ipuaumast ckopocth BostHBI 340M/C, onpeieninTe, MPU KaKoi HaMMEHbIIEH
gacToTe B TpyOe OyAeT BOZHUKATH CTOSYAs BOJIHA.

Ne8
Haiit unciio BO3MOXKHBIX COOCTBEHHBIX KOJeOaHuM cT010a BO31yXa B TpyOe,
4acToTa KOTOphIX MeHblue 12501, ecnu
e TpyOa 3aKphITa C OJTHOTO KOHIIA
e TpyOa OTKphITAa C 00€UX KOHIIOB
JuHa TpyOsl 0,85 merpa. CkopocTh BosiHbI 340M/c. CUMTATh, YTO OTKPBITHIC
KOHIIBI TPYOBI SIBIISIIOTCS ITyYHOCTSIMU CMEIICHUM.

Ne9
Haiitu yacToTy v{ OCHOBHOTO TOHA CTPYHBbI, HaTsHyTOU cuioi F=6kH =6000H .
Jmuna ctpyss 0,8 M, ee macca m =0,03kr



JlabopaTopHnasi padora Ne3

Tema: YpaBHeHus miockoit u cepuueckoit BoiH. Iddext Hormepa

3agauya Nel
YpaBHeHHE HE3aTyXalONIUX KOJIeOaHUN nMeeT BU/L:

& = 10005(%t) cm

HaiiT ypaBHEHHE BOJIHBI, €CIIM CKOPOCTh PacCpOCTpaHEHUs KoeOaHnui
¢ =300 m/c. Hantucate ypaBHEHME KOI€OaHUM sl TOUKH, HAXOIAIIECHCS Ha

paccrosiauu |=600 m 0T NCTOYHMKA KOJIeOaHMIA, a TAK)KE YpaBHEHUE KOJICOaHMI
JUTSl TOYEK BOJTHBI B MOMEHT BpeMeHu t=4c¢ mocie Havana KojaeOaHuii.

3agaua No2
VYpaBHEHUE HE3aTyXalOUIMX KOJICOaHU UMEET BU
& =4cos(600zt) cm
HaitTtu cMenieHne ToOUky OT MOJI0KEHUS] PABHOBECHSI, HAXOASAIECHCS Ha
paccTtosHuu |=75cm oT uctouHnka KojaeOanuii, 1 Mmomenta Bpemenn t=0,01c
nocJie Hayana kosiebanuit. CKopocTh pacrpocTpaneHus kojaebanuit c=300m/C.

3agauya Ne3
YpaBHEHHE HE3aTyXalOIUX KOJICOaHUN NMEET BU]T
& =cos(257t) cm
Haiitu cmenienne & OT MOJIOKEHUSI paBHOBECHSI, CKOPOCTh V U YCKOPEHUE TOUKHU

W HaxoJsIIeics Ha pacctosHuu |=20 m oT ucTOYHUKA KOJIeOaHUH, ISl MOMEHTa
BpeMeHu t=1¢C nocne Hauana xonedanuil. CKOpOCTh pacipOCTpaHEHUS KOJeOaHU
c=100m/C.

3agaua Ned
Haiitu paznocts da3 A konebaHuil IByX TOUYEK, OTCTOSAIINX HA PACCTOSHUSX

l1=10 m u l,=16Mm oT ucTounuka kojeOanuii. [Tepuon konedanuit T=0,04c.
CkopocTh pacnpocTpaneHus koyedanuit C=300m/C.

3amaua Nes5
Haiitu cmemenre £ OT MOJIOKEHUSI paBHOBECHSI TOUKH, OTCTOSIIEH OT UCTOYHUKA

. T .
KoJicOaHMi Ha paccTostHuu | = E cM , B MOMEHT t = E . AMIUTY 12 KOoJleOaHui

A=0,05 m.

3agaua Ne6



Cwmemnienue ¢ OT MOJIOKEHUS PAaBHOBECHS TOYKH, OTCTOSIIEH OT UICTOUHHKA
. T
KosieOanuit Ha pacctossHuu | =4 cm, B MOMEHT t = 3 PaBHO MOJOBUHE

amMIMTy el A. Haiitu jinHy A Oeryiiei BOJHBI.

3agaua Ne6
[1mockast 3BykoBas BoJIHa pacrpocTpansercs Bosib ocu Ox. Koadgdumment

3aTyXaHHs BOJHBI ¥ = 0,023]1/1_1. B Ttouke x1 =0 ypoBeHb rpoMkocTu L1=60 0b.
Haittn

® YPOBEHb I'POMKOCTH Ha PACCTOSIHUM B TOUKE C KOOPAMHATON Xx=350Mm.

® KOOPAMHATY X TOYKH, B KOTOPOU 3BYK YK€ HE CIIBIIIICH

3anaua Ne7
Ha paccrosauu r1=20m OT TOUEUHOr0 U30TPOITHOTO UCTOYHHUKA 3ByKA YPOBEHb
rpoMkoctd L1=30 0b. IIpenedperas 3aTryxaHueM BOJIHbI, HAUTH
® ypOBEHb 'POMKOCTH L, Ha paccTosiHUM I'o=10M OT UCTOYHHKA
® pAacCTOSHHUE OT UCTOYHHUKA, HA KOTOPOM 3BYK HE CJIBILLIEH

3agaya Ne§
Ha paccrossanu r1=700m OT TOYEYHOTO U30TPONTHOTO UCTOYHUKA 3BYKa, YACTOTOU
200I'y ypoBenb rpoMkocT L=50 05. ITopor cibplMMOCTH Ha 3TOM 4acToTe
COOTBETCTBYET MHTEHCHBHOCTH 3ByKa lg=0,10 HBT/M?. Koo unuent 3aryxanus

o -4 -1 .
3BYKOBOM BOJIHBI ¥ =5-10 7 ~. HaifTu 3ByKOBYIO MOIITHOCTh UCTOYHUKA

3amaya Ne9
JIBa moe3na uAyT HaBCTpEUy APYT APYTy CO CKOpOCTAMH U1=20m/C u Uy=15m/C.
[TepBrIit moe31
Haet rynok ¢ yactoroil vg =600/ . Haiitu yacToTy v KosneOaHuii 3ByKa,

KOTOPBIN CIIBIIIUT NACCaKUP BTOPOTO MOE3/1a

® [Iepe]l BCTPEYEH MOe310B

® [I0CJI€ BCTPEYU MOE3/0B

CxopocTh pacnpocTpaHeHHUs 3ByKa B Bo3ayxe c=340m/C.

3agaua Nel0
JIBa moe3na uayT HaBCTPEUy APYT IAPYTY CO CKOPOCTSIMH C OJMHAKOBOM
cKkopocThio. KakoBa J0JDKHA OBITh UX CKOPOCTh, YTOOBI YaCTOTa CBUCTKA OJTHOTO
U3 HUX, CJIBIIIIIMOTO Ha JIPYTroM, U3MeHusach B 9/8 pas.
CKopoCTh pacnpocTpaHeHusl 3ByKa B Bo3ayxe c=340m/C.

3agaua Nell
JIOKOMOTHB, IBMXKYIIUMUCS CO CKOPOCThIO 120 KM/4, TaeT T'YA0K JUTUTEIBLHOCTHIO
to=5C. HaiiTu mpo10/KMTENBHOCTD TYJIKA JJISI HEMOABUKHOTO OTHOCUTEIBHO
MOJIOTHA IOPOTH HAOI01aTeNIsA, €CJIU IOKOMOTHUB



e mpuUOIIIKAETCS K HEMY
® yaalgeTcs OT HEro
CKopocCTh pacnpocTpaHeHust 3ByKa B Bo3ayxe c=330m/C.

3agaua Nel2
HenoaBrxHbIlM HCTOYHUK UCILYyCKAET 3BYK 4acCTOTHI V(. Haiith yacToTy 3ByKa,

OTPaXEHHOTO OT CTEHKH, KOTOPAasl YAAISIETCSI OT UCTOYHHUKA C TIOCTOSTHHOM
ckopocThio U. CkopocTh 3ByKa ¢. Cunurtaem, 4to ¢ >>U.



JlabGopaTopHnasi pabora Ne 4
Tema: oTpaxkeHUe BOJH OT rpaHull paznena (KUIKOCTEn)

3agaua: mycTh IUIOCKas 3ByKOBas BOJIHA MaJlaeT Ha MJIOCKYIO TPaHULly pa3zaena
Z=0 nByx xuakoctei noj yriom O B miockoctu XOZ
[TnoTHOCTH cpen 0003HAUMM P U P2 U CKOPOCTH 3BYKa B HUX C1 U C2
1) IMoctpouTts rpaduku s kodHHUIUEHTa OTPaKEHHS U TIPOXOKICHUS BOJIH:
V(0) u W(0)

2) Haiitu erHTI/IquKoe

BapuaHTsl:

No Bapuanta 1 cpena 2 cpena
1 a3or Bona

2 Bo3nyx Bona

3 Bonopon Mopckasi Boga
4 Bona Hedtb
5 Cnoupt Hedp
6 Boma beusnn
7 Kucnora HePTh
8 reNii Hedp
HaMMEHOBAHHUE ITnoTHOCTE p r/cM® CKopocTh ¢ M/C
Aot 1.25049 * 103 333.6
Bozmyx 1.293* 103 299.704
["enuii 0.17846* 103 970
Bona 1000 * 10 1440
Crupt 0.789 1177
Kucnora (consinas) 1.19 1520
bensun 0.75 1170
Hedts 0.85 1390
BOJIOPOJL 0.089882* 10 1270
Mopckas Boga 1.03 1500

[IpoaHanu3npoBaTh MOJYYEHHBIE PE3YIIbTATHI.




JlabopaTtopHasi paGoTa NeS

Tema: OOmue 3agauu o gucrumiinae BM
Teoperuueckas cnpaBka: nexuun 1-6.

3agauya Nel
[Toy3yH IBMXKETCS MO MPSAMOJIMHENHON HAMPABIISIIOIIENA C YCKOPEHUEM
2 . (7x M
2 ceK
Haiitn ypaBHEHUE ABMKEHHUS TIOJI3yHA, €CJIA €70 HaYaJlbHasl CKOPOCTh
M
Vox =27 —
cex
a Ha4aJIbHOE MOJIOKEHNUE COBMANAET CO CPEIHUM I10JIOKEHUEM TTOJI3YHA,
IIPUHATHIM 32 Ha4aJio KOOPJAUHAT.

3agaua Ne2
Teno BecoM P HaxonuTcs Ha HAKJIOHHOM INIOCKOCTH, COCTABIISAIOIICH C
BepTUKaJbio yron £ . K Teny mpukperuieHa npyxuHa, )KecTKOCTb KOTOpoi K .
[Ipy>xuHa napasuiesibHa HAKJIOHHOM TWIOCKOCTH. HaliTn ypaBHEHHE NBUKEHUSA
TeJa, €CJIM B HaYaJIbHbI MOMEHT OHO OBLJIO MPUKPEIUIEHO K KOHILY HEPACTAHYTOU
IPYKHUHBI U €My ObLIa COOOIIEHA HavyaIbHasi CKOPOCTh V(y , HAIPABJICHHAs. BHU3 110

HAKJIOHHOU IUTOCKOCTH. Hadanmo koopanHaT B3ATh B I10JI0KEHUU CTATUYECKOTO
pPaBHOBECHS.

3agaua Ne3
Temo M, macca KOTOPOro paBHa M, HAXOAMUTCS HA IJIAJIKON TOPU3OHTAIIBHON
miockocth. K Tenmy nmpukperieHa npyuHa )KeCTKOCTH K , BTOpOi KOHEIl KOTOPOH
NpUKpEIUieH K mapuupy O . JlnuHa HeaepopMHUpOBaHHOMN MPYKUHBI paBHA
lop; OO =I|. B HavanbHbII MOMEHT Teno M OTKIIOHEHO OT MOJIOKEHUS

paBHOBecus O Ha KOHEUHYI0 BenuunHy OM=a u otmnyiieHa 6e3 HauaubHON
ckopocTu. OnpeaenuTb CKOPOCTh TE€Ia B MOMEHT MPOXO0KICHHS TTOJIOKEHHUS
pPaBHOBECHSI.

3agaua Ned
['py3 BecoMm 1,96 H noaBemien Ha npyx)uHe, KOAGHUIIMEHT KECTKOCTH KOTOPOIt

H
paBen k =196 —. Ha rpy3 Ae#icTByeT Bo3MyIaroas Cuia
M

Feo; =1,96 11073sin14t H ucuma conpotuBieHust F, =—49% H.
Omnpenenuts caBUT (Da3 BEIHYKACHHBIX KOJICOAHUN U BO3MYIIAIOIIEH CUJIBI.



3agaua NeS
Tqua yqaCTByeT OI[HOBpeMeHHO B IBYX FapMOHI/I‘-IeCKI/IX B3aHUMHO
HepHeHI[I/IKyJ'I}IpHBIX KOJ'Ie6aHI/I$IX, OIINCBhIBACMBbIX ypaBHeHI/IﬂMI/II
X =3C0S 2wt cm

y =4cos 2ot + ) cm

Onpenenute ypaBHEHHE TPACKTOPUM TOYKH M HAYEPTUTE €€ C HAHECEHUEM
maciuiraoa.

3agaua Ne6

Touxka Y4aCTBYCT OAHOBPEMCHHO B IBYX TAapMOHUYCCKHUX KOHe6aHI/IﬂX,
MMPOUCXOAAIMIMX BO B3aMMHO IICPIICHANKYJIAPHBIX HAIIPABJIICHUAX U OIIMChIBACMbBIX
yYpaBHEHUSIMH:

x = Asin(wt) cu

y = Bcos (wt) cm

Omnpenenute ypaBHECHHE TPASKTOPUH TOUYKH U HAYEPTHUTE e Ha Tutockoctu XOY ¢
YKa3aHWEM HallpaBJICHUS IBHKCHH TOYKH I10 STOU TPACKTOPHUHU

3amaya Ne7
B onHOpOIHOM yHIpyTO#l Cpefe pacpoCTPAHSIETCS BOJIHA
& = Acos(wt — kx)
N3o6pasute mist momenTa t =0:
oc 0
ot 'ax
2. HampaBJIEHWE CKOPOCTH YaCTHII Cpelbl B Toukax, rae & =0, ecnu BoHa

1. rpaduk 3aBUCUMOCTH OT X BEIHYUH &,

IIPOJOJIbHASL.
3. HampaBlIEHHWE CKOPOCTH YaCTHII Cpeibl B Toukax, rae & =0, ecnu BoHa
nornepeyHas
4. mpuMepHbIi rpaduk pacnpeeneHns MIOTHOCTU CPEIb p(x) TUISL
MPOAO0JIbHOM BOJIHBL.

3ajgaua Ne§
B ogHOpOIHOM cpene pactpoCTpaHAETCA IUIOCKas yIpyras BOJIHA BUIA
& =nexp(— 7 x)cos(wt —kx).
JlnvHa BOIHBI A M3BECTHA.
Haiitu pa3nocts (a3 konebaHuii B TOUKaX, II€ aMIUTUTY bl CMEIICHUS YaCTHIL
Cpeabl OTIIMYAOTCS IPYT OT Apyra Ha 77 MPOIIEHTOB.



3agaua Ne9
B OI[HOpOI[HOﬁ Cpcac C INIOTHOCTBIO p YCTAHOBWJIACH CTOAYAasA BOJIHA
& = acos(kx)cos(mt).

Haiitu BeIpakeHue 1711 00bEMHOMN IJIOTHOCTH MOTEHIIMATBHON SHEPTUH.

3agaua Nel(
B onHOpOIHOM cpefie ¢ TUIOTHOCTBIO © YCTAaHOBUJIACH CTOSYAsl BOJIHA

& = acos(kx)cos(mt).

Haiitu BeIpakeHue 1711 00bEMHOMN IJIOTHOCTH KUHETHYECKON SHEPTHH.

3amaya Nell
HenoamkHbIM HCTOYHHUK UCITYyCKAET MOHOXPOMATUYECKUM 3BYK. K HEMY
npuOJIFKaeTCesl CTeHKa co cKopocThio U =0,33./ cex . CKOpoCTh 3ByKa B cpejie
¢ =330m/ cex . Kak 1 Ha CKOJIBKO MPOIICHTOB U3MEHSETCS JIJIHA BOJIHBI 3ByKa IPU
OTPaXE€HUH OT CTEHKU?



