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V]IK 378.147:31 TPYCEEBA H.O., k.¢.-M.H., IOTIeHT
JIHITPOBCHKUI Aep)KaBHUIN TEXHIYHUN yHiIBepcuTeT, M. Kam’sHChke

BUKNAOAHHA TEMU «KOJNTUBAHHA TA XBUIlI» B KYPCI 3AFA.I'IvaO'I' DI3UKU
AnA CTYAEHTIB IHKEHEPHUX CNEUIANNBHOCTEN

Beryn. Ilepexin BUIIMX HaBYAIBHUX 3aK/IaJ(iB Ha KPEIUTHO-MOJYJIbHY CUCTEMY HOT-
pelye Takoxk mepepoOKU OCBITHIX 1 pOOOUYMX MPOrpaM, IO MOB’SA3aHO 3 JOTTYHUM PO3MEXKY-
BaHHSM Marepially, KOHKPETU3aLll€El0 BUCHOBKIB 1 y3arajibHEeHb KOKHOI TeMH Kypcy. Kirouo-
BUM TIpH LIbOMY € 3Ha4Y€HHs BiI00OPY Ta aKIEHTYBaHHS yBaru Ha OCHOBHI Ta creuu(iyHi mo-
HATTS y3arajlbHIOIOUUX (PAKTOPIB Ta (HI3UYHUX OCOOIMBOCTEH, siKI 00OYMOBIIOIOTH OararoBa-
plaHTHICTH siBUILA a0 mporecy [1].

ITocTanoBka 3aga4i. 3a7jauero BUKIIA1a4a € MPaBUIbHA IMIIJIEMEHTALLSl IOTIEPETHBO-
ro JJOCBIAY CTYAEHTA 3 BUBUEHHS CIIOPIAHEHOTO MaTepialy: MaTeMaTUYHUX 3aKOHIB 1 TEOpEM,
Ha sKuX OazyeTbes (pi3MyYHA TEOPis, AKLIEHTYBAHHS yBard Ha BU3HAUEHHI Ta pO3yMiHHI SBHULII,
110 BUBYAIKCH paHille, a TAKOXK 3aCTOCYBaHHS Teopii AU]epeHIianbHUX PIBHSAHb Ta HAOUHO-
ro ysBJIeHHs (pI3UYHMX mpoleciB [2, 3].

Kpim Toro, B mi3HaBajibHIN JiJIBHOCTI CTYJEHTIB BXIUBO C(pOpMYBATH 3arajibHUN Mij-
X1 A5t QI3UYHUX SBUIL PI3HOT IPUPOIH, HAPUKIIA[, TAKUN 3aralibHUMA MIAX11 MOKHA 3aCTOCY-
BAaTH JUUIsl BUBUEHHSI KOJIMBAHb Ta XBUJIb PI3HOT IPUPOIU (MEXaHIYHUX TA €JIEKTPOMArHITHUX).

Pe3yabTaTn podoTu. Y 3B 53Ky 31 CKOPOUEHHSIM JIEKIIMHUX TOJMH KypCy 3arajibHOi
(G13UKHM TOLUIBHO BUBYATH TeMH «MeXaHI4H1 KOJIMBaHHS Ta XBHI» 1 «EnekTpoMartirui Ko-
JMBaHHS Ta XBWJID» HE OKPEMO Yy BIINOBIIHMX po3autax «MexaHika» Ta «Enexktpomarhe-
TU3M», a CIIUIBHO Ticis po3aity «Enekrpomarnerusm». Kpiv ekoHOMIT yacy, Take BUK/IaJaH-
Hs1 JI03BOJISIE HAOYHO, MOPIBHIOIOYM 3 MEXaHIUHUMU KOJUBAHHIMM, IPEACTAaBUTH OLIbII Ba)KK1
JUIL PO3YMIHHS CTYA€HTaMH IMPOLIECH, 110 B1IOYBAIOTHCS B €IEKTPOMArHITHUX KOJUBAJIBHUX
cucremMax.

Buxnananns nekuiiiHoro marepiany temMu «KonuBaHHS Ta XBUIID CIi MOYUHATH HA
OCHOBI €IMHOTO MIAXOAY JI0 BUBYEHHS KOJMBAaHb PI3HOT MPUPOJIU, SIKI OMHUCYIOTHCS OJIHAKO-
BUMH 32 BUTIISIOM TU(eEpeHIiaIbHUMU PIBHSIHHAME [4]. €AMHUN MIAXiT JO3BOJIE€ BUSBUTU
CHUIbHICTh (PI3UYHMX SBUII PI3HOT MPUPOIU Ta METOMIIB X TEOPETUUHOTO Ta EKCIIEPUMEHTAIb-
HOTO JOCHIKEHHS, 110 crpusie (OopMyBaHHIO MATEpIAICTUYHOTO TOIJISIY Ha €HICTh MPHU-
pOMH, €THICTh 0araTboX 3aKOHOMIPHOCTEH 00’€KTUBHMX IMPOIIECIB, IO OMHUCYIOTHCS MaTeMa-
TUYHUMU PIBHAHHIMM.

[Ticnst xapakTepUCTUKU KOJHMBaHb 3a CIOCOOOM 30yIKEHHS 132 CIIOCOOOM MaTeMaThuy-
HOTO OIMHUCY y BUTIIAI TaOu.]l HABOJIUTHCS €NEKTPOMEXaHIYHA AHAJIOTiA, JIe TOPIBHIOIOTHCS
MPOCTINI MEXaHI4H1 1 eeKTPOMArHiTHI KOJMBAJIbHI CUCTEMHU Ta (PI3MYHI BEIMYMHH, IO IX
XapaKTePU3YIOTh.

Jlani, BUBUaIOYM He3aracaroul KOJIMBaHHS, B 3aJIEKHOCTI BiJ] CMEI1aJIbHOCT1 MaOyTHIX
1H)KeHEpIB OUIbII IETAIBHO PO3IIIIAEMO MPOLIECH 1 PIBHSHHSA, K1 BITHOCATHCS ab0 10 Mexa-
HIYHO1, a00 /10 eJIeKTPOMAarHiTHO1 cucteM (Tabi.2), a Uisl IHIIOTO BULY CUCTEMH PE3yJIbTaTH
aHaJli3y 3aMKMCYIOTHCS MO aHANOr1i 3 OTpuMaHuMu. Hanpukian, ans cTy1eHTiB-MeXaHIKiB, 3a-

218



Ocsima

Tabmuus 1 — EnekrpoMexaHiuHa aHAIOT 1S

MexaHiuHa cucrema EnexkrpomarsiTHa cuctema
MaTeMaTUYHHUN IIPY>KUHHHUN KonuBanbsHMI KOHTYD
MasITHUK MasITHUK
C
- 1*
|
q
R L
m
___________ 0 <
X — 3MILIEHHS BITHOCHO TOJIO’KEHHS ¢ — CNEeKTPUYHMN 3apsi]i KOHJIeHCcaTopa
pIBHOBaru
U = x' — IIBUAKICTH I =q' — cuna ctpymy
a=0"=x" — IPUCKOPEHHS I'=q" — WBUIKICTH 3MIHH CHJIH CTPYMY
m — maca L — IHIYKTUBHICTh KOTYIIKU
7 — Koe(ilieHT onopy R — akTuUBHUH onip
k — )KOPCTKICTh (/17151 IPY>KMHHOTO 1 .
— — BEJIMYMHA, OOEpHEHA JI0 EMHOCTI
MasITHUKA) c

m . .
Tg — BITHOILLIEHHSI CHJIN TSDKIHHS (JU1s1 KoHJcHCatopa

MaTEMAaTUYHOTO MasTHUKA)
F — 30BHIIIHA cuia £(U) — 3oBmimmms e.p.c. (abo Hanpyra)

2 q2
W, =—— — NoTeHLlaJbHa €Heprist W, =-— — eHepris eJIeKTPUYHOTO MOJIs
2 2c

mv® : LI’ : :

W, = — KIHETUYHA eHepris W, = — €HEepris MarHiTHOTO MOoJIs
2 2

CTOCOBYIOUM Jpyruil 3akoH HbIOTOHA, MPUXOJMMO N0 PIBHSHHA TIapMOHIYHMX KOJIMBAHb 1
OTpUMYyeMO (GOpMyIy JUIsl Mepioy KOJMBaHb MPYKHUHHOTO MasTHHKA, a (opmyiny TomcoHa
IUIsl TIepioly KOJIMBaHb y KOJUBAJIBHOMY KOHTYpi 3amucyeMo 0e3 BUBOJY, 3aMiHMBIIM k Ha

1
—,amHa L.
c

Jl7is CTyNIeHTIB-eJIeKTPUKIB MOYKHA CIOYaTKy OTpuMatu Gopmyiny (4), 3aCTOCOBYIOYU
npyre npasuio Kipxroda, a moTiM mno ananorii 3anucatu Gopmyiny (3) ans nepiogy KOJTUBaHb
NPYKUHHOTO MasiTHUKA.

BinbHi 3aracarodi KOJIMBaHHA, a TAKOK BUMYIICHI KOJUBAHHS PO3TIIAAAIOTHCS aHAJIO-
TiYHO B MOPIBHSHHI MPOIIECIB, sIKI BiAOYBAIOTHCS B MEXaHIYHIM 1 €IEKTPOMArHITHIA KOTUBAIIb-
HUX CcHCTeMaX. BuBuaioum I1i BUAM KOJMBaHb, JOIUIBHO CIIOYATKY Y 3arajJlbHOMY BUTJISI
(6e3BIIHOCHO KOHKPETHOI KOJUBAIBHOI CUCTEMH) PO3TISHYTH JudepeHiiaabHl PIBHAHHSA 1 iX
pillIeHHs, TTOTIM XapaKTePUCTHKH KOJIHMBaHb. Hampukiaz, 1y BUIBHUX 3aracarouynxX KOJMBaHb
BU3HAYAEMO TaKi XapaKTEPUCTHKH, K IEKPEMEHT 3aracaHHsi, JOrapu(pMiuHMiA TeKpEMEHT 3a-
racaHHs, 4ac pejakcallii, JOOpOTHICTh CUCTEMH, a MOTIM OTPUMYEMO (OPMYIH ISl PO3PaxyH-
Ky IIUX XapaKTePUCTUK Yepe3 MapaMeTpu CUCTEMHU, IPUIOMY, TOCTATHBO 11€ 3pOOUTH IS O/
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Tabauus 2 — BnacHi He3aracaroui KOJIUBaHHSI

MexaHiuHa cucrema

‘ EHCKTpOMaFHiTHa cucreMma

BnacHi KoJIMBaHHS CUCTEMH 6y,Z[YTL HE3araCaro4mmu, SAKIo

r=0.

| R=0.

JlndepenitianbHe pIBHSHHS IUX KOJUBAHb MA€ BUTJIST

X"+, x=0. (1)

q”+a)02q =0.

PimeHHs 11bOT0 PIBHSHHS M€ BUTIISA

x=Acos(o,t+¢,).
[TokaxxeMo Ha IPUKIIAI] MPYKUHHOTO MAsITHHUKA,
SIK TIPUXOJIATH 10 piBHSIHHS (1)

Bamuiiemo npyruii 3akod HprotoHa: ma = F,

Bpaxyemo, mo a = x", cuny npyxsocri F, = Bu-

3HaYaeMo 3a 3akoHoMm ['yka: F, = —kx;

Tomi mx" =—kx
a6o0 mx"+kx=0;
PO3ILTUMO HA m :

x"+ ﬁx =0. (2)
m
[TopiBHtoroun piBHsHHSA (1) 1(2), oTpuMaemo:
» k k

0, =—, @) =,—.
m m

TO,Z[i nepiozl KOJINBaHb MPYKUHHOI'O MasdTHUKA

T=2—7T=277\/E. 3)
@, k

q=q, cos(w,t+¢,).

ITo anamnorii 3 (3) popmyna it nepioxy
KOJIUBAaHb B KOJUBAJILHOMY KOHTYp1
Oyze MaTH BUTJISA:

T= 27zx/ﬁ 4)

Hi€T CUCTeMH (HANpHUKIIaJ], MEXaHIYHOT), a AJIs 1HIIOT (€IeKTpOMarHiTHo1) 3anucatu GopMyiu,

BUKOPHUCTOBYIOUHU TaOJIMIIIO aHAJIOTIH.

IIpu BHBUEHHI MUTaHHS «XBWJI» CHOYATKY PO3MIIAJAIOTbCA B 3arajlbHOMY BHIJIA[I
XBUJIbOBE PIBHSHHS Ta HOro pillIeHHs, XapaKTePUCTUKU XBUJIb, X BUJIU, a TOTIM B IOPIBHIHHI
PO3IIISIAI0THCS MPYXKHI (MEXaHIYH1) XBUJII Ta €JEKTPOMArHITHI XBUIIL.

BucHoBKkH. 3a11pONIOHOBAHO CHUIbHE PO3IVIAJAHHSA MEXaHIYHHUX Ta eIEKTPOMAarHiTHUX
KOJIMBAaHb Ta XBWJIb, SIK€ JI03BOJIUTh HE TUIbKH palliOHAIIbHO BUKOPUCTATH JICKLIHHUI Yac, ane
i oTIOMOXKe CTyAeHTaM OUIbII TIMOOKO 3p03yMiTH (i3UUHI MPOLECH, L0 BiIOYyBalOThCS B
PI3HUX 32 MPUPOJOI0 KOJUBATBHUX CUCTEMAaX, i OTpUMATH BaxJUBl GOpMynH B OLIbII AOC-

TYIHHH JIs1 pO3yMIHHSA CIOCIO.

JITEPATYPA

1. Xyropckoit A. KittoueBble KOHUEMINUHA KaK KOMIIOHEHT JIOTUYECKH OPUEHTUPOBAHHOM CIie-
uuduku ooydenus / A.Xyropckoii / Hapoanoe o6pazosanue. — 2003. —Ne 2. — C.58-64.

2. I'anuug O. Ilcuxos0riyHi aCHeKTH HaBYaJIbHOTO MPOLECY Y BUILMX HAaBYAJIbHUX 3aKiIagax /
O.'anunyg // K.: Buma mkoia. — 2013. — Ne 1. — C.48-56.

3. Minaes FO.I1. Maremaruunuii anapat Qpi3uku Ui NEpIIOKYPCHUKIB: HaBY. MMOCIO. I CTYA.
BH3 / FO.I1.MinaeB. — 3anopixoks: JIBH3 «3anopizpkuii Hai. yHiB-». —2013. — C.186-189.

4. bymok I'.®. Kypc ¢izuku (Mexanika ta MonexyispHa ¢izuka) / [.d.bymok, €.d.Benrep.

— K.: Buma mkoia, 2003. —311c.

220

Haoiiiuna 0o peoxonezii 13.03.2017.




