JIMHAMUKA HA XapMOHUYHM TpenTeHus — Audepenuuajno ypasuenue. [ipumepu.
Eneprusi Ha XapMOHUYHHUTE TPENTEHUA

JIluHAMUKAa HA XapMOHMYHM TPeNnTeHus — Au(epeHIaTHO YPaBHEHH e

Heka na pasrimename mo-moApoOHO NMPUYMHHUTE, MOPAAM KOMTO MOXE Ja BB3HUKHE €JHO XapMOHHYHO
tpentenue. [lak me u3moi3BaMe KaTo MpUMEpP MEXaHMYHO TPENTEHUE — MaTepualiHa ToYKa (Tomde) ¢ Maca M,
OKa4yeHa Ha MpyXuHa ¢ koeduuueHT Ha TBBpHocT K (¢wur. 1). OrnpaBHara cuctema (octa X) e u3depem
BEpTHKAJIHA, C HAYaJI0 B PAaBHOBECHOTO IOJIOKEHHE HA TOMYeTo. Buasxme, ye TpenTsmiara ToYka ce JBHKHU C
YCKOPEHHE, CIIENI0BATENHO TPOBa 1a U aelicTa cuiia. Korato TomyeTo € B paBHOBECHE, Ha HETO My JICHCTBAT

JBE CHUJIM — CHJIA Ha TeXeCcTra G M CHJIa Ha €JaCTUYHOCT Ha IIpyXuHaTa Fe , KOATO aBTOMAaTHU4YHO HpI/II[O6I/IBa

rojeMuHa, paBHa Ha G M € HacodeHa B NMPOTUBONOJIOKHA mocoka (dur. la). 3a ga u3BeAEM TOMYETO OT
MOJIOKCHUE HA PaBHOBECHE, TPSOBA 3a MPHIIOKUM JOMIBIHATEIHA CHUJIa (J1a My TIPEIaeM UMITYJIC U CHEPTHS).
Heka nma otkinonmm Ttomyeto Ha pascrossHue X=A (¢dur. 16). B TOBa monokeHue enacTUYHATA CHJIA
aBTOMATUYHO C€ € yBeNHWumia che cToiHOCT F=KAX=KX, 3amoro Xo=0, a mocokara i € NMPOTHBOINOJIOXHA Ha

oTkaoHeHnero X. Korarto OCBO6OI[I/IM TOIMYETO, Ta3u cuiaa F = —kx , KOATO ce sBsBa paBHOﬂCﬁCTBaHla Ha
CHJIaTa Ha TCXCCTTAa M CHJIaTa Ha CJIAaCTHUYHOCT B TO3HM MOMCHT (F = Fe +G ), CC CTpCMH a I'0 BbPHC KbM

PaBHOBECHOTO MY IOJIOKEHHE, 3aTOBA C€ Hapu4a Bb3BpbIaiia cuia. Tasu cuia MpoMeHs roJeMUHATa CH BbB
BCCKHU MOMCHT OT BpeMe, TBU KaToO 3aBHUCHU OT OTKJIOHECHHUETO X. 38, 1a Bb3HUKHEC €ITHO TpeHTeHI/Ie, B cUcreMmara
BUHArd TpssOBa 1a JeiiCTBa HsAKAaKBa BB3BPBIIALA CHJIa, HACOUYEHA KBbM PABHOBECHOTO IIOJOXKEHHE Ha
cucremara (B ciiydas TOBa € CHJIa Ha €JaCTUYHOCT), a 3a Ja 0bJie TPENTEHUETO XapPMOHHYHO, TOJIEMHUHATA Ha
Ta3u cuja TpsiOBa 3aBHCH JHMHEHHO OT oTKiIoHeHHeTo (F=KX). CiemoBareiHO yCKOPEHHETO, KOETO MOJydYaBa
TSIIOTO, IIe OBbae:
()a=t=-X
m m

VY CKOpPEHHETO € 10 MOCOKa Ha CHJIaTa, 3aTOBa CME 3alliCalld BTOPHS
npunnun Ha HioToH HanmpaBo B cKalapeH BMJ, a 3HaKbT ,,—,

OTpa3sBa MPOTHUBOIMOJIOKHATA MIOCOKA Ha cujiata F (a cleaoBaTeaHo 0 F,
- - Xo=U +----@------------- ==
Y Ha YCKOPEHHUETO a ) U OTMECTBaHEeTO X . B 1 BBIpoOC momydnxme u G
apyra GopMmyia 3a yCKOPEHHETO (a = —»’X ) ¥ KaTO U3I0JI3BaMe Hes
u (1) MOKeM J1a TMOJIyYuM CTOWHOCTTA Ha JIpyrarta KOHCTaHTa, KOSTO O
BBBEJIOXME, KProBaTa 4ecToTa :
kx
a=-—=-0°x X
m a 0
k
(2) o= ,|—. ¢ur. 1
m

AKO oTuereM, 4e YCKOPEHHETO € BTOpa MpPOM3BOAHA Ha paauyc-BeKTopa (B KOHKPEHTHHUs ciy4ail Ha
€IHOMEPHO JIBUKEHHE — KOOpAMHATaTa X) IO BPEMETO, MOXKEM Ja MOJIy4YdM M T.Hap. AU(EepeHLUaTHO
ypaBHEHHE HA XapMOHUYHOTO TPENTEHHE:

d’x )
a= e =-0'X
d*x
3 e +o’x=0.
t

Pemenusita Ha ToBa nudepeHnnanHo ypaBuenue (3) ca pyHKuuu OT BHUA:

x = Asin(ot+¢)

x = Acos(ot+9) '
KbJETO A U ¢ ca MPOU3BOJIHU KOHCTAHTU (OOIIOTO pelieHre Ha OOMKHOBEHO AM(EPEHIIMATHO ypaBHEHUE OT
BTOPH pell ChIbpKa JIBE MPOU3BOIHHA KOHCTAHTH ), KOUTO 3aBUCAT OT HAYAIHUTE YCIOBUS Ha TpenteHuero. ETo
3aI[0 3alMcaxMe MO TO3W HAYWH YPaBHEHHETO Ha JBUKCHHE Ha XapMOHHMYHO TpenTeHue. KoHcrantara A
(KOATO HApEeKOXME AaMIUTUTY/Aa) 3aBUCH OT TOBa, KOJKO I€ OTKIOHMM TOIYETO OT PAaBHOBECHOTO MY
MOJIOKCHUE B HAYAJIHUS MOMEHT, a KOHCTaHTara ¢ (HadanHata ()aza) 3aBUCH OT MOMEHTa OT BpeMe, KOWTO
n3bupame 3a HavaJlieH pu ABrkeHueTo. ClienoBaTeHo, aMILTUTyaTa M HadanHata (a3a ca KOHCTaHTH, KOUTO
HE 3aBHCAT OT caMaTa TPemTsia CHCTeMa, a caMO OT BBHHIIHU (HAKTOPH, JOKATO Kpbhrowara dectota (2) mpu



XapMOHHMYHHUTE TPENTEHUS 3aBUCH CaAMO OT XapaKTEPUCTUKUTE Ha camaTa cucTeMa (B KOHKPETHHs Cilydail ToBa
ca MacaTa Ha TOI4eTo M U KOeHUIUEHTHT HA TBBPAOCT Ha Mpyx)uHaTa K).

IIpumepu 3a MeXaHUYHU XaPMOHUYHH TPeNTEeHUs

OnucaHueTo Ha €IHO MEXaHUYHO JIBUKEHHE € ITBJIHO, aKO CME ONpeAEIHIN YPaBHEHUETO Ha JBUXeHue. B
cllydas Ha XapMOHUYHO TPENTEHUE, B YPABHEHUETO MMa CaMO €/1Ha KOHCTaHTa, KOSATO 3aBUCH OT CBOICTBaTa Ha
cucremara — Kpbropara uyecrora ®. CienoBaTenHo, ako MOXKEM Jla ompefenuMm o (wid nepuoja T, WM
yectoTtara f), HUE MOXKeM Ja 3amuileM ypaBHEHUETO Ha JIBM)KCHHE B OOI BHJ, a KaTO MMaMme NPEIBUI U
HayaJHUTE YCIIOBHs (KOHCTAaHTHTE A M @) L€ MOJyYMM YpaBHEHHMETO BbB BCEKM KOHKpETEH ciy4ail. B Takbs
cllyyail OMCaHUETO ce CBEXJa 10 HaMHpaHe Ha AU(EpPeHLNaTHOTO ypaBHEHHE, Thil KaTO BUJXME, Y€ KOraTo
YpaBHEHHETO € B KAHOHWYEH BHJ T.e. KOC(QUIMEHTHT Ipex BTOpara mnpous3BogHa B (3) e enuHuIa,
KOCUIHEHTHT Ipej PYHKIUATA, OMHCBAIA OTKIOHCHHETO, € M.

[Ile pasrnename HAKOJIKO KOHKPETHU IIpUMEpa Ha MEXaHWYHU XapMOHHUYHM TpenTeHus. [IbpBusT € T.Hap.
IPY)KHHHO Maxajo, KOETO H3II0JI3BaxMe Jocera — Tomue (MaTepualHa TOYKa), 3aKayeHO Ha HJealHa
(nepasrernuBa) npyxuna (¢ur. 1). B To3u ciaydail kppropara yectoTa € (2), a mepuoAbT Ha TPEIITSHUETO €:

2n m
=—=2n,]—.
o k

B To3u cityudaii ypaBHEHUETO Ha JABM)KEHUE 1€ ObJie:

T

k
X = Acoswot = Acos,|—t,
m

aKo H36epeM 3a Ha4YaJICH MOMCHT®DBT, B KOITO TOITYETO € B ITOJ0KEHHE Ha MAKCUMAJIHOTO CH OTKJIOHEHHE A H:

k
X = Asinot = Asin,|—t,
m

aKko n30epeM 3a HayaJeH MOMEHTHT, B KOWTO TOIYETO MPEMUHABA MpPe3 PAaBHOBECHOTO CHU IOJIOKEHHUE. AKO
MMaMe peaiHa MpyKUHa, MOXKEM J1a U3I0JI3BaM€E T€3U YPABHEHMsI CaMO 3a MAJIKU OTKJIOHEHHSI OT PABHOBECHOTO
MI0JIOXKEHHE, KOTaTO MOXKEM Jla CUMTaMe, Y€ CM€ B IPaHULIMTE Ha eJacTU4YHa Aedopmalus Ha IpyKUHATA.

Jlpyr 4ecTto cpelaH ciydail € T.Hap. MaTeMaTHYHO Maxajo — Tomde (MaTepualiHa TOYKa) ¢ Maca M,
3aKa4yeHO Ha JIbJIra, Hepa3TeriiuBa HUIIKa ¢ AbDKUHA | (Gur. 2). AKO OTKJIOHHM TOIMYETO OT PABHOBECHOTO MY
NoJIokeHHe (Ha HAKAaKbB BI'b B OT BepTukanara), TO Iie 3alo4He Ja ce JIIoJiee, KaTo BeJIMYNHATa, KOSTO ce

MIPOMEHS TIEPHOIUYHO I1ie ObJIe BI'BIBT HA OTKIOHEHHE OT PABHOBECHOTO MOJIOKCHUE o : o
B BBB BCekn MOMEHT OT BpeMme. 3a jia HamepuM JAu(EPCHIIHATHOTO YPaBHEHUE B TO3U M \ B
ciy4aid, TpsiOBa Ja OmpeaesarM KOs € Bh3BpbhIlaliaTa Cuia. T'hii KaTo TOMYETO Ce A
\ —
JIBUKM IO 9acT OT OKPBKHOCT (¢ paauyc |), a He mo mpaBa, mpu MaxanoTo MMame p ‘R
BB3BPBINAIl MOMEHT Ha CHJa — TOBAa € BBPTAIIMAT MOMEHT M Ha cujara Ha \ )
= N
TexecTTa G , KOMTO Ce CTPEMH Jla BhPHE TOIYETO B PABHOBECHOTO (Haili-HHCKOTO) N
\
nojioxenue. [1o onpeeneHre TO31 BbPTSAIIL MOMEHT €: N YR N
M =RxG, G / \
a roJIeMHHATa My BbB BCEKH MOMEHT OT BpEME €: B
(4) M =Imgsinp, ¢ur. 2
Thii KaTO TOJIEMMHATa Ha BeKTopa R e nabbkuHata Ha Humkata |, a G=mg. Tlocokata Ha M e

MIPOTHBOIIOJIOKHA HA IMOCOKATa Ha BEKTOpa Ha bI'bjia B (Ha (ur. 2 B € HacOUeH KbM HacC, a M — KbM UEPTEkKa).
B T03m ciy4aif chIio mMaMe JIBIKEHHE C €/IHa CTETIeH Ha CBOOOa — BhPTEHE OKOJIO TIOCTOSIHHATA OC, Ha KOSTO
€ 3aKaueHa HuKaTta. Bmxname, ye (4) moxe na Objae roleMuHa Ha BB3BPBIIAIl MOMEHT Ha XapMOHUYHO
tpentenue (M=Kp), camo ako breasT B e MHOro Manbsk (ToraBa SinP=P). CienoBaTenHo, KojieOaHHETO Ha
MaTeMaTHYHOTO Maxallo Ime ObJe XapMOHUYHO TPENTEHUE, AKO HAYANHUAT BI'ba B (B ciydas ToBa me Obae
aMIUTUTY/IaTa Ha TPENTEHUETO) € J0CTaThuHO MajdbK. Toraea, KaTo MMame MPEABH U MOCOKUTE HA M U B,
MOYKEM J1a 3alUIIeM:

(5) M =—-Imgp.

Teii kaTo MMame BBPTEIMBO JBHKEHHE OKOJIO MOCTOSHHA OC, e H3MO0J3BaMe OCHOBHOTO JWHAMHYHO

YpaBHEHUE Ha BbPTEJIUBO JABUKECHHUE, BMECTO BTOpHUA NMpUHIUI Ha HioTOH:
6) M =1la.



BBpTAIIMAT MOMEHT M U1 BIVIOBOTO YCKOPEHHE o Ca €JHOIIOCOYHH, 3aTOBA 3alMCAXME YPAaBHEHUETO HAIPaBO
B ckanapeH Bua. Ot (5) u (6), karo ©MaMe NpeABUA, Y€ BIIIOBOTO YCKOPEHHE Ol € BTOpaTa IMpOM3BOJHA Ha
Breia B Mo BpeMero M (OpPMysTaTa 3a MHEPLHOHEH MOMEHT Ha MarepanHa Touka I=ml’, monyuasame
IU(epeHIMaTHOTO YPaBHEHUE Ha TPENTEHUETO:

IdeB

ml® —-—=-Im
e gp

d’B g
7 2p-0.
(7) P

KoedurmenTsT npes B B audepeHnansoro ypasaenne (7) € 0°, CIeA0BATEIHO:

|
o = g,Tzan.
VI g

BI/I}KI[aMe, 4€ IIepuoabT T Ha XapMOHUYHHUTEC TPCIITCHUA HA MAaTCMAaTHU4YHOTO MaxaJlo HE 3aBHCH OT MacaTra Ha
TOIMYECTO, a CaMO OT JbJDKMHATa Ha HUIIIKAaTa. YPaBHCHI/ICTO Ha IBUXKCHUC 1IC 6'52[62

g
B =Bcoswot=DBcos,[—t,
|
ako u30epeM 3a HayaJIeH MOMEHTHT, B KOUTO TOIUETO € B MOJ0KEHHE HA MAKCUMATHOTO CH OTKJIOHEeHHE B u:
. . g
B=Bsinot=Bsin,|—t,
|

ako u3bepeM 3a HavyaJeH MOMEHTHT, B KOWTO TOMUETO MMPEMHUHABA MIPE3 PABHOBECHOTO CH MOJOXKEHHE.

AKO He MOXKEM Ja pasriexaame JIOJIEEHIOTO Ce TS0 KaTo MaTepualHa TOYKa, TPSAOBa Jla TO CYUTaMe 3a
T.Hap. pusnyHo Maxaso (¢pwur. 3) — TI0, KOETO Ce JIF0JIce OKOJIO OC, MUHABAIIla [TPe3 Hero, Ha pasctosHue | ot
LEHThpa Ha UHEPLMS Ha TAIO0TO. B TO3M cinyuyail IBMXKEHHETO HE C€ pas3iinyaBa MPUHIIUITHO OT JABMXKCHHETO Ha
MaTEMATHYHOTO MAaxalo — TYK ChLIO OTKJIOHSBAME TAIOTO HA HAKAKBB HAYAICH BI'bJ B OT paBHOBECHOTO

MOJIOXKEHNE U CHIO Bh3HUKBA BBH3BPBINAIL BHPTAIl MOMEHT M Ha CWjIaTa Ha TeXecTTa G (YMSATO MPHUIIOKHA
TOYKa € IIEHTHPBHT Ha UHEPIMs Ha MaxaloTo). BennunHaTa, KOSITO ce MPOMEHs IEPUOAUYHO, CHIIO € BI'hJIBT Ha
OTKJIOHEHHE OT PaBHOBECHOTO mosiokeHHe . M Tyk oTkiIoHeHHeTo TpsiOBa na Oblle MaJKO, 3a Jla UMame
XapMOHHMYHO TPENTEHHE U MOXEM Ja u3non3Bame (5) u (6) 3a na nonydyuM AudepeHInaTIHoTO YpaBHEHHE Ha
TPENTEHUETO:

d’p
=-Img \
dt? g \\\
d’g | \
B+—mg[3:0. G

dt? I y
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KoedummenTsT nipex B chiio € @°, clIe10BaTeNHo: -
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I Img ¢wur. 3
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OtHomeHuero |, = — ce Hapuya npHUBeIcHa IbJDKMHA Ha ¢busznuHOTO Maxano. Bikname,
Im

4Ye MaTeMaTUYHO Maxajo ¢ IbJDKHHA lg e uMa chius nepuoa (M KpbhroBa 4ecToTa) KakTo JaJeHOTO (PU3UIHO
Maxajo. YpaBHEHHETO Ha JIBI)KCHHE Ha (PU3NYHOTO Maxajo Iie Obe:

Img g
B =Bcoswt=Bcos,[—t=Bcos I—t,
I 0

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

fl
B=Bsinwt=Bsin % =Bsin\/|§t,
0

aKo m30epeM 3a HadyaJeH MOMEHTHT, B KOUTO TSJIOTO MPEMIHABA MPE3 PABHOBECHOTO CH MOJOXKEHHE.

3a nma ObaaT pasrieaHuTe TPENTEHUS XapMOHWYHH, TPsAOBAa Jla MOXKEM CBIO Taka J1a MpeHeOperHem
CIIIUTE Ha CHIPOTHBIICHHE HA BBH3JyXa M BHPTSIIUS MOMEHT Ha CHUJIMTE HAa TPUEHE B OCTa Ha OKAayBaHE Ha
MaTeMaTUYHOTO WU (U3MYHOTO Maxajo. 3aToBa peaTHUTE TPENTECHUsI Ha pasriIeIaHUTE Maxajla MOXKEM Ja
CUMTaMe 32 XapMOHUYHU CaMo 3a ONPE/EeH NePHUO]] OT BpEME CJIe/] HAUajl0TO Ha TPEHNTEHUETO.



EHepFI/Iﬂ Ha XapMOHMYHUTE TPENITCHUSA

[Ipu xapMOHUYHUTE TpENTEHUs IpeHeOpersaMe BIMSIHUETO Ha BHHIIHUTE CHIIM U CIIEOBATEIIHO MOXKEM J1a
cuMTaMe CHUCTeMaTa 3a 3aTBopeHa. ToBa O3HauaBa, ye IbJIHATAa €HEprus Ha cUCTeMara TpsOBa Jla ce 3arasBa.
AKo cucremara € U KOHCEpBaTHMBHA, TpsOBa Ja ce 3ama3Ba M MeEXaHWYHaTa eHeprus. B ciydaute Ha
MaTeMaTHYHO ¥ (U3NYHO Maxajo CUiIaTa, KOSTO JecTBa B CHCTEMATa € CHJIaTa Ha TeXECTTa Ha TAJIOTO U Thi
KaTo T4 € KOHCEpBAaTUBHA, € B CUJIa 3aKOHBT 32 3alla3BaHe Ha I'bJIHATA MEXaHUYHA €HEPIus, T.€. B CUCTEMAaTa ce
M3BBPIIBA CaMO MpeoOdpa3yBaHe Ha KMHETHYHATA €Heprus B MOTEHIMaTHA U oOpaTtHO. Heka 1a BUAMM KakBO
CTaBa IpU NYKUHHOTO Maxayo. Cuiarta, KOSATO JeicTBa B TO3U Cilydyald, € CWia Ha €JJaCTUYHOCT. 3a Ja
MIPOBEPUM JajiM T € KOHCEpPBAaTHBHA, TPSOBa Ja MpecMeTHEM paboTara Ha Ta3M CWJIa M aKO TS HE 3aBHCU OT
M3MUHATUSA [TBT, & CAMO OT HAYAJIHOTO U KPalHOTO MOJIOKEHUE Ha TOMYETO, CUjlaTa € KOHCEPBAaTUBHA U MOXKEM
na neduHUpaMe MOTeHIMAIHA eHeprus Ha cucTemara. Paborara Ha cuiiara Ha €aCTUYHOCT 3a MIPEMECTBaHE Ha
TOIMYETO Ha pazcrosiHue dX e:

dA = F.dx = Fdxcosa = —kxdx ,

3aIl0TO rojeMHuHara Ha cuiata e F=KX, a sreapT o Mexny mocokure Ha F 1 dx e 7. 3a paborara Ha cuiara
IPY IIPEMECTBAaHE HA TOIMYETO OT X1 JI0 X2 I MOIYYHM:

X.

fxdx:—ik x?

A:deA:—k . > >

1

% 1 1
:—[—kxj——kxfj:—(uz—ul):—AU .

Bmxkname, ue paboTaTta 3aBHCH caMO OT HAYaIHOTO (X1) M KPalHOTO (X2) MOJIOXKEHHE HA TOMYETO H MOXE J1a
2
ce MpeJCTaB! KaTo B3eTara ChC 3HAK MUHYC pa3iinka Ha JnBe enxHotunHu Bennuunu U(X)=kx“/2. CnenoBaTenHo
cuiIaTa € KOHCEpBATUBHA, 4 BEJIMYMHATA!

1.,
U = —kx
2
MOXEM Jla HapeueM IOTEHUUAIHA €HEpPrus Ha NPYXKUHHOTO Maxano. CiegoBaTelIHO BbB BCEKM MOMEHT OT

BpPEMC MMOTCHLIMAJIHATA CHCPIrUs 3aBUCHU OT OTKIIOHCHUCTO HA TOIMYETO OT paBHOBECCHOTO MY ITIOJIOKCHHEC U KATO
HUMaMC€ IMPEABU O6IJ_II/I$[ BUJ] HA YPABHCHUCTO HA ABUIKCHUC!

8)u :%kAzsinz(mt+(p).

2
OcgeH MMOTCHIMAJIHA, TOMYCTO MPUTE)KAaBa U KUHECTUYHA CHCPIrus T=mv /2, KOATO 3aBUCHU OT CKOPOCTTa U
ChIJIACHO ITIOJIyYCHATA B 1 BBIIPOC Q)opMyﬂa 3a CKOPOCTTA ChIIO CC ITPOMCHS BbB BCCKU MOMCHT OT BPEMC!

1 1
9T-= EmmzA2 cos’ (ot +¢) = EkA2 cos’ (ot +¢).

[Tpu npeobpazyBanueto B (9) cme u3nomsBanu (2). Biwkname, ue nsere dhopmynu (8) u (9) ca eqrHOTUIIHH,
pasnuuaBar ce camo 1Mo (yHKIUUTE SIN U COS T.e. TaM, KBACTO KHHETHYHATA EHEPrusi € MaKchMalHa,
IIOTCHIIMAaJIHATAa € MUHUMAJIHA U O6paTHO. IIennaTa Mexanuuda CHCPIrvsd Ha MPYXUHHOTO Maxajao L€ MOJIy4YuM
KaTo cb0epeM KMHETUYHATa U MOTeHIIMATHATa EHEPTHH:

1 1
E=T+U :EkAZ(cosz(mt+(p)+sin2(mt+cp)):EkAZ.

BI/I)KIlaMC, YC IIbJIHATA MCXAaHHWYHA CHCPIrUs E 3aBucu camo or JABC KOHCTAHTHU, KOUTO XaPAKTCPU3UPAT
CUCTEMAaTa MU HAYaJIHUTC YCJIOBHUA, T.C. Td HC CC IMPOMCHA C BPEMCTO, KAKTO U Tp$I6BaIHe Ja CE€ OYakKBa 3a
3aTBOpPCHA KOHCCPBATHBHA CUCTEMA.



