JIMHAMUKA HA XapMOHUYHM TpenTeHus — AudepeHuuajno ypasuenue. [lpumepn.
Eneprusi Ha XapMOHUYHHUTE TPENTEHUA

JIMHAMHMKA HAa XapDMOHMYHHU TpenTeHus — TudepeHHATHO YPABHEHH e

Heka nma pasrimemame mo-moApoOHO NMPUYUHHUTE, MOPaAH KOMTO MOXKE Jla BB3HUKHE €JHO XapMOHHYHO
Tpentene. [lak mie u3moi3BamMe Karo MpUMEpP MEXaHWYHO TPENTEeHE — MaTepHualiHa TOodYka (Tomde) ¢ maca m,
OKaueHa Ha MpyXHHa ¢ KoeduuueHT Ha TBHpAOCT K (¢ur. 1). OrmpaBHata cuctema (octa X) 1ie uzbepem
BEPTHKAIHA, C HAYAJI0 B PABHOBECHOTO IMOJIOKCHHUE HA TOMYETO. BUIsXMe, 4e TpenTsIara Touka e JIBHKH C
YCKOpEHHUE, CIIeIOBATEIHO TPsiOBa Ja 1 jeicTBa cuiia. Korarto Tom4ero € B paBHOBECHE, HA HErO My JCHCTBAT

JAB€ CHJIM — CHJIa Ha TCXKECTTa G u cmiia Ha eIacTUYHOCT Ha I[Ipy’>KUHaTa Fe , KOJATO aBTOMAaTH4YHO HpI/I,[[O6I/IBa

rojemMuHa, paBHa Ha G u e HacodyeHa B oOpaTHa mocoka (¢wur. la). 3a 1a u3BeneM TOIMYETO OT MOJIOKEHUE HA
paBHOBecHe, TpsiOBa 3a MPUIIOKUM JONBIHUTENHA CHiIa (da My NIpenaJeM UMITyJc win eneprus). Heka ma
OTKJIOHUM TOITYETO Ha pascTtosiHue X=A (¢ur. 16). Taka My npegaBame AONBIHUTETHA €HEPrus (MOTEHIMAIIHA,
KaKTO IIe MOSICHUM I0-HAaTaThK). B TOBa mojiojkeHHE elacTUYHaTa CHJla aBTOMAaTUYHO CE € YBEJIMYWIIA ChC
croitHocT F=KAX=KX, 3amoTo Xo=0 u mocokara v ¢ oOpaTHa Ha OTKJIOHeHHETO X. Koraro ocBo00MM TOMYETO,

ta3u cwia F =—KX, kosTo ce siBsiBa paBHOJIEHCTBAIIA HA CHJIaTa HA TEKECTTA M CUJIaTa Ha €JIaCTHYHOCT B TO3H
momenT (F=F,+G), ce crpeMu ma ro BbpHE KBbM PaBHOBECHOTO My IIOJIOKCHHE, 3aTOBa C€ HapHya

Bb3Bpbllallla CHJia. Ta3zu cuna IIPOMCHA I'OJIECMHUHATa CH BbB BCCKH MOMCHT OT BPEMC, ThU KaTO 3aBUCHU OT
OTKJIOHCHHECTO X (B JaacHUus CJIyIIaf/'I — OT MakCHMaJIHaTa CH CTOMHOCT KA B IIOJIOXXCHUATA Ha MaKCHMAJIHO
OTKJIOHCHHUC, 00 0 IIpu IMPEMHUHABAHC Ha TOIITYCTO IIPE3 PABHOBCCHOTO HOJIO)KGHI/I@). 3a Ja BB3HHMKHEC C€IHO
TPCIITCHC, B CUCTEMATa BUHAIru TpSI6Ba Ja Hef/iCTBa HJAKaKBa Bb3Bpbllalla CuJia, HACOUYCHA KbM pPaBHOBCCHOTO
IIOJIOKCHUEC Ha CUCTCEMAaTa (B cjIydasa TOBa € CHJIa Ha eJIaCTI/I‘{HOCT), a 3a Ja 6’5,[[6 TPCHITCHCTO XaPMOHUYHO,
rojeMUHATa Ha Ta3d cuia TpsAOBa 3aBMCH JuHeiHO oT oTkinoHeHuero (F=kx). CrnenoBaTenHo yckopeHHETO,
KOCTO I10JIy4aBa TAJIOTO, 1IC 6’5,[[6:

(1) a=t =%

m m

yCKOpeHI/IeTO € 10 IMMOCOKa Ha cujiaTra, 3aTOBa CME 3alrcalii BTOpHA
IIPpUHIMII Ha Hroton HarpaBO B CKaJlap€H BH[J, a 3HAKbBT ,,—,,

OTpa3siBa IPOTHUBOIIOJIOXKHATA ITOCOKA HA CUJIaTa F (a CJICI0BATCIIHO F

U Ha YCKOPEHHETO a) W oTMecTBaHero X. [lomyumxme u npyra Xo=0 - @

dopmymna 3a yckopenueTo (@=-m’X) u kaTo usnonssame Hes u (1)
MOKEM Jia TOJIYy4YMM CTOMHOCTTa Ha Jpyrara KOHCTAaHTa, KOSTO X oo

BBBCIOXMCEC, Kp’bFOBaTa 4yecToTa .
kx
a=-——=-0X X
m a 0

(2) o= :1 ¢ur. 1

AKO OTUCTEM, UYC y'CKOpeHI/IeTO (] BTOpa HpOI/I3BOI[Ha Ha pa,tuc-BeKTopa (B KOHerHTHI/IH cnyqaﬁ Ha
€HOMEPHO JIBUJKEHUE — KOOpJAMHATaTa X) IO BpPEMETO, MOXEM Ja MOJIy4yuM U T.Hap. JudepeHIHaTIHO
ypaBHeHI/IC Ha XapMOHI/IqHOTO TpCHTeHe:
. d?x
dt?
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d°x
(3) F'F(OZX:O.

= —®*X

Pemenusra Ha ToBa qudepeHmanto ypapHenue (3) ca GyHKIUH OT BUA!

x = Asin (ot +¢)

x = Acos(wt+¢)
KbJeTO A U @ ca NMPOU3BOJHU KOHCTaHTU (OOLIOTO pelnieHre Ha OOMKHOBEHO AM(EPEHLUATHO ypaBHEHUE OT
BTOPH peJ ChIbpPKa JBE MPOU3BOJIHU KOHCTAHTH), KOUTO 3aBUCAT OT HAYaJHUTE YCJIOBUS Ha TpenteHeTto. ETo
3aII10 3amucaxmMe 1Mo TO3W HAYWH YPAaBHEHHMETO Ha JIBIKCHHE Ha XapMOHUYHO TpenTeHe. KoncranTtara A (Koato

HapeKOXMe aMIUIMTYy/Ja) 3aBUCH OT TOBA, KOJKO III€ OTKJIOHUM TONYETO OT PAaBHOBECHOTO MY IOJOXKEHHUE B
HayYaJIHHUS MOMEHT, a KOHCTaHTara @ (HayanmHata (a3a) 3aBHCH OT MOMEHTa OT BpeMe, KOWTO m30upame 3a



HavaJeH nmpu JIBkeHuero. CreoBaTenHo, aMIDIMTYyAaTa M HadajdHaTa (a3a ca KOHCTaHTH, KOUTO HE 3aBHCST
OT caMaTta TPEeNTsIIa CHCTEMa, @ CaMO OT BBHIIHU (PaKTOPH, TOKATO KPbroBara 4ecToTa (2) mpu XapMOHUYHHUTE
TPENTEHUs 3aBUCH CaMO OT XapaKTePUCTUKUTE HA caMmaTa cHCTeMa (B KOHKPETHHS CiIydail TOBa ca MacaTa Ha
TOITYETO M U KOS(PHULIUEHTHT Ha TBBPIOCT Ha MpyxuHata K).

IIpumepu 3a MEXaHUYHU XaPMOHUYHHU TPeNTEHUs

OnucanreTo Ha €THO MEXaHWYHO JIBIKEHHUE € ITBJIHO, aKO CME ONPEICTIIN YPAaBHCHUETO Ha JBUXKCHHE. B
cllydasi Ha XapMOHUYHO TPENTEeHE, B YPABHEHUETO MMa CaMoO €JHa KOHCTaHTa, KOSTO 3aBUCH OT CBOMCTBaTa Ha
cucremMara — Kpbropara uectora ®. CieoBareiaHo, ako MOXKEM Ja ONpeleluM o (Miau nepuona I, wiH
yectoTara f), HHE MOXKeM Ja 3amuilleM ypaBHEHHETO Ha JBW)KEHHE B OOI BHUJ, a KaTO UMaMe MPEIBUI U
HaYaJHUTE YCIIOBHsI (KOHCTaHTHTE A U () e MOJYyYHM YPaBHCHHETO BHB BCEKH KOHKPETEH cliy4ail. B TakbB
CJIydail ONMMCAaHUETO CE CBEXKJIA 0 HAMUPAHE HA AU(PEPEHIIMATHOTO ypaBHEHUE, Thil KaTO BUISIXME, Y€ KOraTo
YpaBHEHHETO € B KAaHOHWYCH BHJ, T.. KOCQHUIMEHTHT Mpea BTOpaTra Mpou3BoAHAa B (3) € enuHuIA,
KOe(DMUMEHTHT Ipe QYHKIHMATA, ONUCBAIIA OTKIOHEHUETO, € M7,

[lle pa3riename HIKOJIKO KOHKPETHH MPHMEpa HA MEXaHWYHH XapMOHWYHHU TpenteHus. [IbpBusT € T.Hap.
MPYKUHHO Maxalio, KOETO H3IO0JI3BaXMe JOcera — Tomde (MarepualiHa TOYKa), 3aKa4eHO Ha WujeaiHa
(uepasternuBa) npyxuna (¢ur. 1). B To3u ciydaii kppropara yectora € (2), a IepHOAbT Ha TPENTCHETO €:

T:E:&t m
® k

B To3u ciydaii ypaBHEHUETO Ha JABMKEHUE 1€ ObJie:

X = Acoswt = Acos Et ,
m

aKo I/I366peM 3a HaA4YaJICH MOMCHTBHBT, B KOﬁTO TOITYCTO € B ITOJIOKCHHUEC HA MAKCUMAJIHOTO CH OTKJIOHCHHC A u:
. . k
X =Asinot = Asin, |—t,
m

ako u3bepeM 3a HayaJleH MOMEHTHT, B KOMTO TOIYETO IMPEMHUHaBa IPe3 PaBHOBECHOTO CHU IOJIOKEHHE. AKO
HMaMC pCajiHa IPYKHNHA, MOKCM 1a U3IMOJI3BaMC TE3U YPAaBHCHUA CaMO 3a MAJIKU OTKJIOHCHUS OT PaBHOBCCHOTO
MIOJIOKEHHE, KOTaTO MOXKEM J1a CUMTaMe, 4e CME B IPAaHUIIMTE HA eacTHyYHa JiedopMalys Ha Py KUHATA.

Jlpyr decto cpemaH ciy4ail € T.Hap. MareMaTH4YHO Maxajo — Tomde (MaTrepuasHa TO4yka) ¢ maca M,
3aKaueHO Ha JbJIra, Hepa3TeryinBa HUIKa ¢ IboKHHA | (pur. 2). AKO OTKIIOHHM TOIMYETO OT PAaBHOBECHOTO MY
NoJIo’KeHHe (Ha HAKAaKbB BI'b B OT BepTukanara), TO Iie 3allo4He Ja ce JIfojiee, KaTo BeIMYNHATa, KOSTO ce
MIPOMEHS MEPUOJUYHO 11Ie ObJi€ BI'bJIBT HAa OTKIIOHEHHE OT PAaBHOBECHOTO IOJIOKEHHE

B BBB BCEKM MOMEHT OT BpeMe. 3a Jja HaMepuM Ju(epeHIIMaTIHOTO YpaBHEHHE B TO3U ®M \\ poO
ciydaid, TpsiOBa /a OompenesuM Kosl € Bb3BpblIamiara cuia. T'bi KaTo TOMYETO ce N
JABWKU IO 9acT OT OKpBKHOCT (¢ pamuyc |), a He mo mpaBa, MPU MaxajioTo MMame p \\ R
BB3BpBUIAIl MOMEHT Ha CHJIA — TOBA € BBPTAIMUAT MOMEHT M Ha cuiara Ha N
Texxectra G, KOHTO ce cTpeMHu J1a BbpHE TOITYETO B PAaBHOBECHOTO (HAi-HHUCKOTO) \*,54/
nojoxenue. I1o onpenenenye To3u BbPTAIL] MOMEHT €: @ e
M =RxG, G /
a roJIeMHHaTa My BB BCEKH MOMEHT OT BpEME €: B
(4) M =Imgsinp, ur. 2 '

TBhU KaTO rOJIeMUHATa Ha BEKTOpa R e IbIDKMHATA HA HUIIKATA I, a G=mg. ITocokata
Ha M e MIPOTHUBOIIOJIOKHA HAa TIOCOKAaTa Ha BEKTOpa Ha br'bjia B (ma ¢wur. 2 B € HacOYeH KbM Hac, a M — KkbM
gyepTexka). B To3u crmyuail chlio uMaMe ABM)KEHHE C €/IHA CTETeH Ha CBOOOAAa — BHPTEHE OKOJIO MOCTOSIHHATA
0C, Ha KOSATO € 3aKavyeHa HuIIKaTa. Bmxmame, ue (4) Moke na ObJe TojieMUHA HAa BB3BPBINAIl MOMEHT Ha
xapmonnyHo tpentene (M=KB), camo ako wreasT f e mHOro mampk (toraBa SinP=B). CremomarenHo,
KoJe0aHHeTO Ha MAaTEeMAaTHYHOTO Maxalo Ie ObJe XapMOHUYHO TPENTEeHEe, aKO HAYaTHHIT BI'bI B (B ciydas
TOBa I1e ObJIe aMIUTUTyaTa Ha TPENTEHETO) € JOCTaThYHO MajdbK. ToraBa, KaTo MMaMe MPEABUI U TTOCOKUTE
Ha M u B,MO)KGM J1a 3aIUIIeM:

(5) M =-Imgp.

Twit KaTO WMaMe BBPTEIMBO JBMKEHUE OKOJIO MOCTOSHHA OC, € HM3IMO0JI3BaM€ OCHOBHOTO JHMHAMHYHO
ypaBHEHHE Ha BbPTEJIMBO JIBHXKEHHE, BMECTO BTOPUs pUHIUI HA HI0TOH:



M
6) a=—.

Bopramusar MoMeHT M 1 BIJIOBOTO YCKOPEHHE O Ca €IHOIOCOYHM, 3aTOBA 3alMCaXME YPABHEHUETO HAIPABO
B ckanmapeH Bua. Ot (5) u (6), KaTo MMame TPEBHI, Y€ BIJIOBOTO YCKOPEHHE O € BTOpara MpOW3BOJIHA Ha

prena B mo BpemMero M (opMmynara 3a MHEpYEH MOMEHT Ha Martepuanda todka (1=ml?), nomyuasame
I(epeHINaTHOTO YPAaBHEHUE HA TPEITEHETO:

d’p_ Imgp
dt2  ml?
(7) dB+gB 0.

Koetl)HuHeHTLT npen B B audepeHnuantoTo ypapaenue (7) € @2, CleJ0BaTeNHo:

ﬁTzﬁ

BI/I)KI[aMe, 4C nepuoabT T ua XaPMOHUYHUTC TPCIITCHUA HAa MATCMATHUYHOTO MaxaJl0O HC 3aBUCHU OT MacaTa Ha
TOMM4€TO, a4 CaMO OT AbJIX)KMHATAa Ha HUIIIKATa. ypaBHeHI/IeTO Ha IBUXKXCHUEC IS 6’5,[[62
B =Bcoswt =Bcos gt

aKo H36epeM 3a Ha4YaJICH MOMCHTBT, B KOWTO TOITYETO € B ITOJIOJKEHHE HA MaKCUMAJIHOTO CH OTKJIOHeHue B u:

B=Bsinot=Bsin %t,
aKo n30epeM 3a HayaJleH MOMEHTBT, B KOMTO TOITYETO MPEMHHABA TIPE3 PABHOBECHOTO CH IMOJIOKEHHE.

AKO HEe MOXXKEM Jia pas3riiekaame JIFOJICCHIOTO Ce TsUI0 KaTo MaTepHualHa TOYKa, TPSAOBa Jla 'O CYUTaMe 3a
T.Hap. ¢pusznyHo Maxano (¢pur. 3) — T7I0, KOETO Ce JIFoJIee OKOJIO OC, MHHABAIIa Mpe3 Hero, Ha pascrosiaue | ot
[EHTHPa Ha WHEPIUS Ha TSAJIOTO (aKO OCTa MUHABA MPE3 LEHThPA HAa WHEPIHUS, TSUIOTO HsAMA Jia C€ BbPHE KbM
HAYaJTHOTO CH TMOJIOKCHHUE, 3al0TO Ie ObJe B PABHOBECHME M B HOBOTO IMOJIOXKEHHUE). B To3m ciydait
JBIDKEHUETO HE C€ pasjiiuyaBa IPHHIUMIHO OT JBH)KCHHETO HAa MAaTEMaTHMYHOTO Maxajio — TYK CBhIIO
OTKJIOHSIBaMe TSUIOTO Ha HAKAKbB HaualeH BI'bJ B OT paBHOBECHOTO MOJOXKEHHE U ChIIIO Bh3HUKBA Bb3BPbBIIAI
BbpPTAIl MOMCHT M Ha cuJiIaTa Ha TEXECTTa 6 (‘-II/I?ITO MMPpUJI0KHAa TOYKAa € HCHTHPHT HAa HUHEPIHUA Ha
MaX&J'IOTO). BeJ’II/ILII/IHaTa, KOATO €€ MPOMEHA MEPUOJUYHO, CBIIO € BI'bJBT HA OTKIOHCHHUEC OT PABHOBCCHOTO

nonoxxkenue 3. U Tyk oTkioHeHHeTo TpsOBa ga Oblie MalKo, 3a Ja UMaMe XapMOHUYHO TPENTEHE U MOXKEM Ja
n3non3Bame (5) u (6) 3a 1a mosydum IuQEepeHInaTHOTO YpaBHEHNE HA TPENTEHETO:

d*p __Imgp
dt? |
d? B Img

0.
dt? b=

Koe(bnuneHT"bT npes B ChIIo € @2, CIIeI0BATENHO:

/lm T =2n ¢ur. 3
Im

OTHOIIECHUETO I = |_ CC Hapu4ia NpuBEACHA IbJDKMHA Ha (1)I/ISI/ILIHOTO Maxaio. BI/I)K)IaMe 4y€ MaT€MaTU4YHO
m

Maxayno ¢ abkuHa lo me wMa chinms nepuoa (M KpbhroBa 4YECTOTa) KAKTO JaJA€HOTO (U3UYHO Maxallo.
VYpaBHEHHETO Ha JABIKEHHE Ha (PU3MYHOTO Maxajo Iue Objae:

B =Bcoswt =Bcos /Ing =Bcos\/|§t,
0

aKo H36epeM 3a HA4YaJICH MOMCHTBT, B KOWTO TSJIOTO € B IMOJ0KEHNE Ha MAKCUMAJIHOTO CH OTKJIOHeHHE B u:

B=Bsinwt =Bsin flng :Bsin\/lgt,
0

aKo H36epeM 3a HA4YaJICH MOMCHTBT, B KOUTO TSJIOTO IMpeMHHaBa IIpPE3 PaBHOBCCHOTO CH ITOJIOKCHHUC.



3a nma ObaaT pasrieaHuTe TPENTEHUS XapMOHWYHH, TPsAOBa Ja MOXKEM CBIO Taka Jia MpeHeOperHemM
CIIIUTE Ha CHIPOTHBIICHHE HA BBH3JlyXa M BHPTSIIMS MOMEHT Ha CUJIUTE HAa TPUEHE B OCTa Ha OKAYBaHE HA
MaTeMaTUYHOTO WU (U3MYHOTO Maxajo. 3aToBa peajHUTE TPENTECHHs Ha pasriIeaHUTEe Maxaja MOXKeM Ja
CUMTaMe 32 XapMOHUYHU CaMoO 3a OMpPEJEIeH NePUO]] OT BpEME CJIe/ HaUYallOTO Ha TPENTEHETO.

EHeprusi Ha XapMOHUYHUTE TPENTEHUSA

[Tpu xapMOHUYHHTE TPENTEHUS TpeHEeOpersaMe BIUSHUETO HAa BHHIITHUTE CUIIU M CJIEJ0BATEITHO MOXKEM J1a
cuuTaMe CUCTeMaTa 3a 3aTBopeHa. ToBa o3HayaBa, ue IIbJIHATAa €HEpPIUs Ha cucTemara TpsOBa Ja ce 3alas3ba.
Ako cuctemMaTa € M KOHCEpBaTHBHA, TpsOBa Ja ce 3ama3Ba M MEXaHMYHaTa eHeprus). B cinydante Ha
MaTeMaTH4HO M (U3NYHO Maxajo cuiara, KOsTO JeiicTBa B cUCcTeMaTa € CHjlaTa Ha TeXeCTTa Ha TSUI0TO U Thi
KaTo Ts € KOHCEpBAaTHBHA € B CHJIA 3aKOHBT 32 3alla3BaHE Ha IIbJIHATA MEXaHM4YHA CHEprus, T.€. B CUCTEMATa ce
U3BBPILIBA CaMO MpeoOdpa3yBaHe Ha KMHETHYHATa €Heprus B MOTEHIMalHa U oOpaTHO. Heka a BUAMM KakBO
CTaBa NpU NyKUHHOTO Maxano. Cuiara, KosSTO J€iicTBa B TO3M CiIydail, € CHJla Ha €JJaCTUYHOCT. 3a Ja
IIPOBEPUM JajM T € KOHCEpPBATHBHA, TPsOBa Ja MpecMeTHeM paboTara Ha Ta3M CWJIa U aKo TS HE 3aBHCH OT
WU3MMHATHUSA [TBT, @ CAMO OT HAYaJIHOTO U KPalHOTO MOJIOKEHHUE Ha TOITYETO, CHJIaTa € KOHCEPBATHBHA U MOXKEM
Ia nepuHUpame MOTeHIMallHA eHeprus Ha cuctemara. Paborara Ha cuiara Ha €aCTUYHOCT 3a IPEMECTBaHE Ha
TOITYETO Ha pazcrosiHue dX e:

dA = F.dx = Fdx cos o = —kxdx ,

3aI10TO ToJieMHHaTa Ha cuiata ¢ F=KX, a sreasT o Mexay nocokute Ha F u dx e w. 3a paborara Ha cuiara
IIPU IPEMECTBAHE Ha TOIMYETO OT X1 JI0 X2 1€ TOIYIHM:

)X(Z :_[%kxzz —%kxfj=—(U2 _Ul):_AU :

Bmwxname, ue paboTaTa 3aBHCH caMO OT HAYAJIHOTO (X1) M KPaHHOTO (X2) MOJIOKEHHE HAa TOMYETO U MOXKE J1a
Ce IPEJICTaBU KaTo B3€TaTa ChC 3HAK MUHYC pasiuka Ha ase exnorunnu Benwaunu U(X)=kx?/2. CnenoBarenno
cCuJIaTa € KOHCEPBAaTUBHA, a BEIIMYMHATA!

U zikxz
2

A:IdA:—kIde:—%kx2

MOKEM J1a HapCUCM IMOTCHHHAIHA CHCPIrUA Ha IMPYKHUHHOTO Maxallo. CJICIIOBB.TGJIHO BbB BCCKM MOMCHT OT
BpPEMC MMOTCHIMAJIHATA CHEPIrUus 3aBUCU OT OTKJIIOHCHUCTO Ha TOMYCTO OT paBHOBECHOTO MY IIOJIOKCHHUEC U KATO
HUMaMe MpEaABU 06HII/I$I BHUJ] HA YPAaBHCHUCTO HA ABMIKCHUC!

(6) U =2 kalsin’ (ot +0).

OCBeH MOTEHIMAIHA, TOMYETO MPUTEKABA U KHHETHYHA €HEPTUs T=MV?/2, KOSTO 3aBUCH OT CKOPOCTTa M
CBIVIACHO NOJy4eHaTa (popMyJia 3a CKOPOCTTA CHIIO CE€ IPOMEHS BbB BCEKH MOMEHT OT BpEMe:

9 T= ; M’ A’ cos” (ot +¢) = ; kA? cos® (ot +9) .

[Tpu mpeo6pazyBanueto B (9) cMme u3nonspanu (2). Buxaame, ue neere dopmynu (8) u (9) ca eqHOTUIIHH,
pasnuyaBar ce camo o (GyHKIuHTE SIN M COS, T.e. TaM, KbJICTO KHHETHYHATA EHEPrHs € MaKCHMallHa,
MOTEHIIMaIHaTa € MUHUMalHa U oOpaTHo. [IbIHAaTa MexaHNYHA €Heprys Ha MPYKUHHOTO Maxalo IIe MOTyIrM
KaTo chOepeM KHHETUYHATA U TIOTCHIIMAITHATA CHEPTHH:

E=T+U :%kAz(cosz(mtﬂp)Jrsinz(mt+cp)):;kAZ.

BI/I)K,ZIZLMG, 4€ IMbJIHAaTaA MCXaHHU4YHA CHCPIrus E 3aBucu camo oT JABC KOHCTAaHTH, KOUTO XapaKTCpU3HUPAT
CUCTCMATa W HAYaJIHUTC YCJIOBUSA, T.C. TSI HC CC IPOMCHA C BPEMCTO, KAKTO U TpﬂGBaI_HC Ja C€ O4YakKBa 3a
3aTBOpPCHA KOHCEPBATHBHA CUCTEMA.



