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OINIEPATOPHBIA METO/I PACUETA DJIEKTPUYECKUX HENEN

Ceipuos K. /1.
Hayunsblii pykoBoautens —SkumoBuy B. C., K. 1. H., JOUEHT

Pacuer CI0XHBIX DJIEKTPUYECKUX IENel KJIACCUYECKUMH METOJIaMHu ObIBaeT
NOCTaTOYHO 3aTpyaHeH. lloaTomy wacto mjis pacuera uUenedl NPUMEHSIOT
onepaTopHbiii MeTof pacueta. CyTh METOJA 3aKJIIOYAECTCS B TOM, UTO JaHHBIM
GyHKIMSAM OT BPEMEHHM CTaBSITCS B COOTBETCTBHUE (PYHKIIMM KOMILIEKCHOTO
MEPEMEHHOI0, MpUYeM MEXIy (YHKIUSIMH BO3MOXHO OCYIIECTBUThH MEPEXOI,
ucronb3yst npeodpaszoBanue Jlamnaca. Takum oOpaszoM, pelieHre u3 00JacTu
BEIIIECTBEHHON TMEPEeMEHHONW ¢ TIEPEHOCUTCS B 00JIACTh KOMILJIEKCHOTO
NEPEMEHHOIO p=S+10.

OrnepaTopHBIM METOJ] pacueTa MO3BOJSET 3HAUYUTEIBHO OOJIETYUTh PElICHUE
cucteMbl nu(dEepeHINANTBHBIX YPAaBHEHUN, COCTABICHHBIX JJISI JAHHOW IIEIH,
TaKk Kak pemieHue auddepeHnnanbHbIX YpPaBHECHUNW CBOJIUTCA K PEIICHHIO
anreOpanyeckux YpaBHEHMH OTHOCUTEIIBHO KOMIUIEKCHOW IEePEeMEHHOM.
I[Tomumo »aTOrO, MeETOA pemaer mnpodiieMy HaXOXIACHUS IOCTOSHHBIX
WHTETPUPOBAHUS TPU TOMOIIM BBEJACHUS HAyaJIbHBIX YCIOBUH B ypaBHEHUS
HMCXOJTHOM CHCTEMBI.

J{ns1 perieHust 3a7a4 TPUMEHSIOT CIEAYIONINI aJITOPUTM:

— OyHKIUU ~ JAEUCTBUTEIBHOM  NIEPEMEHHOMU f (t), Ha3bIBaeMOU
OPUTHMHAJIOM CTaBHUTCS B COOTBETCTBHUE (DYHKIIHMS KOMIUIEKCHOTO NMEPEMEHHOTO
F(p), Ha3zpiBaeMas U300paKeHUEM.

— CucreMy ypaBHEHUU W3 OPHUTMHAJIOB, COCTaBJICHHBIX MO IMpaBUIaM
Kupxroda mnpeobpa3yroT B omepaTopHble aire0Opandeckue ypaBHEHUS
OTHOCHUTEIIBHO U300paKCHHIA.

— Pemraercst cucteMa ypaBHEHHI OTHOCUTENBHO F(p).

— [TpousBoasT mepexos oT u3o0paxkeHus F(p) kK opuruHaiy f(t).

- st mepexona MeXAy HM300paKeHHEM M OPUTHHAIOM HCIOIb3YEeTCs
JUHENHOEe WHTErpalibHOe MpeoOpa3zoBanue Jlammaca, KOTOpoe 3amuChIBAcTCS
CJIEYIOIIUM 00pa3oM:

_ (@ —pt
F(p)=[, f()e"dt
B pesynprare kaxmoil (YHKIIMH OT BpEeMEHH OyJeT COOTBETCTBOBATH

omnpenesieHHas QYHKIHUS TIEPEeMEHHOM: f (t)—:>F (p). WU Haobopor, Kaxmoun

(QyHKINH TIEpEeMEHHOI p COOTBETCTBYET €IAMHCTBCHHAsh (DYHKIHUS OT BPEMEHH
[ ]
F(p)«—/—f ().
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CyliecTByIOT mpaBuia, MO KOTOPBIM NPOUCXOAUT MEPEXOJ K PaCUETHOU
OMEepPaTOPHOM 1EMHU OT peaIbHOM MpeicTaBIeHbI B Tabuiie 1.

Tabnuya 1
HcxonHas nenp OneparopHas Uelb
i(t), u(t), e(t), J() I(p), U(p), E(p), J(p)
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HNCcTOYHMKM TIOCTOSSHHOIO TOKa M HANpsDKEHUS TMPEICTABISIIOTCS B
OMEepaTOPHOM IIEMU 3aMENICHUs KaK HM300paKeHUs: KOHCTAHT. VI3HavaibHbIE
HEHYJIEBbIE  YCJOBUS  ONMUCBHIBAIOTCS  MCTOYHMKOM TOKa B LEOH C
UHIYKTUBHOCTBIO M HCTOYHHUKOM HAIpPs)KEHUs, HANPABICHHBIM B CTOPOHY
pa3psana, B eMKOCTHOU 1enu. [Ipyu moMouy npaBuil CTPOUTCS pacyeTHas LEMb,
KOTOPYIO PACCUUTHIBAIOT, KaK LIETb C TOCTOSIHHBIM TOKOM.

Drarbl pacyeTa NEKTPUUYECKON LIETIH ONEePATOPHBIM METOI0M:

1) CocraBienne omnepaTOpHOM CXeMbl 3aMelleHHs 1enu  (mocie
KoMMyTanun). O003HaYEHUE HAMPABICHUS TOKOB.

2) OnpeneneHne JOKOMMYTAIIMOHHOTO COCTOSIHUS LenHu (HAX0XXJACHUS TOKOB
B UHIYKTUBHOCTSAX U HaNpPSKEHUI HA EMKOCTSIX 10 KOMMYTAIIUN ).

3) OmpeneneHue ONEPATOPHOTO H300paKCHHUSI HCKOMOW BEIMYHMHBI IPH
MTOMOIIIH JIFOOBIX CYIIECTBYIOIIUX METOJOB pacyeTa 3JICKTPUUECKUX LIeTIeH.

4) HaxosxieHrne opuruHaia u3 moJy9eHHOT0 H300paKeHHUS.

PaccmoTtpum peanu3anuio BbIIEICHHBIX 3TAalNOB HA KOHKPETHOM IPUMEPE.
Ilycte HamM nmana xommyTtupyemasi RL-uenb u3oOpaxkeHHas Ha pucyHke 1. B
MOMEHT BpeMeHH ¢ =0 ¢ menb 3aMbIKaeTcs KiodoM S. Ham HeoOXoaumMo HaWTH
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3aBUCUMOCTbh TOKa B IenH OT BpeMeHu, eciu £ = 100 B, R = 10 Om, R; = 40 Owm,
L=10wmIH.

Pucynok 1. Ucxonnas cxema (a) u oneparopHas pacuetHas cxema(o).

Pemenue.

1. Jns mocieKoOMMYTallMOHHOTO peXuMa TMPEICTaBIseTCs OmepaTopHas
cxeMa 3amMeleHus (pucyHok 1, cxema 0) ¢ omepaTopHbIMU Mmapamerpamu I(p),
U(p), E(p). OnepatopHoe nzobpaxenue 3J]C HEe 3aBUCUT OT BpEMEHHU U PABHO:

E 100
E(p)====
p P

2. Tak xak UCTOYHUK E HEM3MEHHBII BO BPEMEHH, TO MaJ[CHUE HAIMPSKEHUS
Ha MHIYKTUBHOCTU Oyzaer paBHOo Hymo (U =0). CrnemoBaTelbHO, TOK 0
KOMMYTAaIH OyAEeT pacCUYUTHIBATHCS CIETYIONIUM 00pa3oM:

. E 100
""RiR 10440
3. Jlusg KOHTypa IICIH 3alMCBhIBACTCS YpaBHECHHUE IO BTOPOMY IIPAaBHITY
Kupxroda:

E(p)+Li(0)=I1(p)pL+I1(p)R.

Otkyna BeIpazuMm [(P) um mpeoOpazyeM I yIOOHOTO HAXOXKICHUS
OopuUrvHajia;

Jpy= EDFLO) _E+pLi®) _ E__ LiO) _
P R+ pL p(Lp+R) p(Ip+R) Lp+R
R
:% LR i) 1R =10 1O(i(())oo 2 1000
pp+0)  pE pp+1000) — p

4. Hcnonb3ys Tabnuny uzobOpaxkeHuid mno Jlammacy HaxoauTcst 3HAYEHHE
opuruHaina (GyHKIUU TOKA.

I(p)—i(0),
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VJIK 519.6

GOLDEN SECTION IN MATHEMATICS AND ITS APPLICATIONS
IN ENGINEERING

Bandara H. M. S. H.
Academic Supervisor - Maria Korolyova, senior lecturer

One of the most important and fascinating base concepts of Mathematics
can be considered as the Golden Section (also known as golden ratio, golden
mean or divine proportion) which is an irrational number holding the value

1+\/§z 1.6180339887and denoted by the Greek letter &.Because of

thedistinctive and confounding properties of the Golden Section, not only
researchersand mathematicians have studied about it, but also renaissance
architects, designers and artists worked on it and incorporated the Golden
section proportions indistinguished works of artifacts, sculptures, construction
and paintings. The Golden Ratio is contemplated as the mostenchantingto
humans’ visual perception and not limited to aesthetic beauty but also be found
its existence in natural world through the bodyproportions of living beings, the
growth patterns of many plants, insects, mathematical series, geometrical
patterns and much more.

The earliest documented reference to the Golden Section is found in the
book “Elements” written around 300BCE by the prominent Greek
mathematician Euclid to solve a geometrical problem.This was called the
problem of division of a line segment in extreme and mean ratio. The gist of the
problem is the following. A line segment AB must be divided with a point C
into two parts such that the ratio between the longer segment CB and the shorter
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