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flpaxrrauni po6oTH. Po6oqi 3OII[.ITI'i 3 n0KpOKOBHMI{ EacTaHoBaMI{ AJI' B}lKoHaHH'{ 3aB',qaHb B

cepeAoBHIrIr.
@opyrvu,t rnx(H.tr.

3.7.1. OcHosFII,Ift - TeMa nporouy€Tbcfl TbloropoM'
Knacu$iraqir uorn purcyrnuxi n ).

(Brnsna.renfur rpaneqii - pirHi niAxo,uu.

3.7.2. Aolarrcoei - TeMH nporloHylorbct ytlH'aMfi Ha nporflsi Tl'Dlftit

3.8. {ar
3.9. Biri - uixaei :a,qaqi no reui B cepeAoBnrli Af. HanoeneHHr aixi-cropima nponoHyerbc.s flK

AoAarKoBe canaocriftse 3aB.qannfi 4rx yrnin, a caue crBopenur 6i6niorexn ea.Aa'r ra npo6leu.
3.10. KoHrpo.nrHisaBAaHH-fl

3.10.1. Tecr
3. 1C.2. llpcexi rtiltitit
3.10.3. Onurynannx
3.10.4" Oqinrca axnnnnocri: yqacrb y t[opytrlax, qarax.

4. TuxAeur 2. Tprax.vmuKn Ta fioro oco6lusi roqxu. Marpoxouctpyrurii.
5. Tr,rxlenr 3. feorvrerpra'rHi neperaopenns. Biruosiani reonnerpsvHi incrpyrraeHrn.

6 Tnx,aens 4 3n'sror reovre'rpii: anre6ponr neraprona cucreMa l{c}opluHar

7. Iii.qeegenHt ni4cyrurir.
7.1. OnnryBaHHt - Bpil(enHr yuHir eil npoxoruKeHHfl Kypcy.

7.2. IliacyuxosuE recr- Moxrusicrb oqinnna )nrHtMIa ra Bql,ITertnau pinenr yrHin nicrs
npoxoA)KeHrlt Kypcy.

Teuarura raxnis ,{ucraHrlifiHoro ryypcy <Xssa reouerpir AJIfi ruronapin> o6paNa

HeBunaAKoBo. flporxroru HaBqaHH.fl yuui 3MolKyr6 BAocKoHaJILITH ceoi 3HaHHt 3 TeM, sxi e

KrrorroBuMu y rypci rurillnoi reonnerpii, a caMe qorHpHKyrHHKli, reoMerpnqni nepetnopeqgr ta in.,

a ra6ox ua6yrra HaBHqKH .uocni.ur*rqbKoro nraxoay y Har.rauHi ulo craHe y Haro.ui npu noAaJrbluoMy

nasqanHi y BHIrIux HaBtItuIbHL{x 3aKJIaAiui

Kypc 6yno anpo6onano 3 yrttlflMtl l0 rnacy Xapxinclxoi sararnnoocrir-nnoi rulconn I-I[
crynenr Nei0i.

llo4anruy pofiory HaA AaHr{M tncranqifisnla KypcoM Moxna nodyAyBarn y BHrntAi

AonoBHeHHr EaHoro Kypcy HoBI{Mr,I 3a,uarraMfi, Teoperuqnraruu i AoAarKoBI,Iuu raarepianaun, a ral(ox
3aryqeHHr Ao fioro npoxoAxtenux y'lrin imnux urrin m. Xaprona, *ci nparuyrb yAocl(oHanuln csoi

3HaHHtr, nuinnx ra HaBHarKfi, rqoAo 3acrocygaHn{ nanerin AunaMi.rnoi MareMaraKllt ra na6yrrn

,aocni,4Hiiqbrcrx Hanuliox lrpli Bim.ieiiai Mareiltariffi;t.

"llireparypa.l. Boraqion IO.M.,6rmor B.IO., KpacnouranKa 8.O., KyxapenroB.M. Korutenqic npoelcry <flumanuifixe

HaBqaHHr rrxonrpirr>. Iurlopuauifird rexso.rcrii i :aco6r.l HaBr{aHHt. Eterrpoxne Hflyror€ tfa,xore BrtIaHHt. Bnnycr
5(13) Krai'n, 2009 p. http:/Arww.ime.edu-ua.net/em13/content/09bympol.htm.

2. KyxapeHro B.M. Polt Aplcranqifiuoro HaBqaHHn y niarorosui Hayxooo-neAaroriqnnx nagpin // 36ipruax

HayroButx npaqr ffi Y . 2uu9, C. 1 55-164.
3. Mopse H.8., fnasynora O.f. Crpyxrypa eJrexTponHoro H.lBtI€uIbHofo Kypcy Ha 6asi mar$oprr'u

AracranqifiHoro HaBqaHHfl. - Koun'to.rep y ul<oni ra ciu'i. - 2008. - )lb5

4. CaB.{eHro M.B. Pospo6ra Ancranqifisoro Kypcy <<Elerrponixa grx umoarpie ra noqarrirqin> y cepe4onauli

Moodle. Tg3H gonosigefi l8 ruixrapogxoi HayKoBo-npaKr$vHoi xor$epenqii, s. 3 (12-14 TpaBrIs 2010y 3a pe'u.

ToraxHsncrroro JI.JI. - Xaprin, HTy ')([II". - 2010, - c. 60.

5. WW\A/.ge0ggbfa.Ofg - cafir nporpaMr4 Esnanaiqnoi MareMarr4KLI GeoGebra.

YPOKIT IUIAIIIMETPII B IXKOJII

(Dpuruxo IO.B., Tumouenxo B.L
Xepc au caxuil deptrcaauuil yuie epcumem

feonrerpix Br4HHKJra 3 nparffr{rruux norped irrogr{Hr4 i sa croroAHi e oAniero 3 Ha}YrBDKJIunirurax

ranvsefi 3HaHb. IIIe r .racin .{pecnboro Cxo,ny, ni,s uusixigaldi erunry i Banpulona gifiumu Ao Hac

apenHi MareMaruqni rexcfle, uo cuiA'rarb npo ry Bs.nIrKy yBary, ilIo npl4riJlfltiu uanri nperKl4

Elo3Br4rKv leo*rerpii. 3 qacoM 3HaHHr Jrro.{crBa e rarvsi reomemii po3rrrup}oBanrncfl. ir
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2. Pose'naerrcx KyJrbrypa MHcJreHHf,: Aia.nerraqxicrr
laclri1$Bliliarb,xpvrrnrrric.rs,callroctrilrrisrb.,

y'{ocKoHtuIroBaJIHc'$' ale He BracaB nayroar'tfi i npaxrr.l'rnufi iurepec }re JIr4rIre 4o ii wro.ie*Hfi, aJIg iBr{r$raAaHHS. rlepenaeanra nafixpaqi s'a*ris g norconiHns e noKoni'Hx.

::f::"*:Yl_irjlTll5l**,::oT yporcrr(,r{aMara€rbc, xx Hafrxpaqe AoHecrr{ so y.rHie

:,1*T,Tjj".:::,f:oiry_:::yrqpii - wauia,tempia. Bne.reHH{ nnaniuerpii ;;;;;#';#;,ii;".rr D vvqvDrrrr1l urKUJlI Aa(.
HY3::: IT::1=11*op3oyroqu MsroAr{ BnKrraAaHr{r, BrrrrHBars Ha Br.rxoBaHrur raSoprrayrar*rx oco6t4cr.ocri yrHx.. Ha rarnx ypoKax:

1. Posruuproerbcr csirorrsA y.ruir: Aialerraro-uarepianicrxrrne
MATEMATAKII:

po3yMlHrur rpr4poAH

MHCJIeHFUT, ftoro Aora.soeic.rs.

3. Poeruraaerbcr K.vnbrypa npaqi: ffo6oe Ao npaqi, iloqyrrr sianosilaflmocri.
HANOJICTIHBICTb;

4. Posnunaerbcr Kynbrypa noseAirilcr:
B3aeMOIOnOMOra.

Can're ToMy ocHoBHorc Meroro Moro Aocni.qxennr e BHBqeHHT ocHoBHHx ocobnrlsocreE
nponeAeBT?rKH rurcinHroro Kypcy nnanirvrerpii u ocnonnifi nnconi, ueroAin ra np"Hq"ni" ii
BI'IKnAAaHrur' IrpeArvreroru AocniAXeHHr e Br,rBrleHHf, Teoperr4rrHux ni.qomocref rqo40 ocHoBHrrxnpunqHnin ra uerogin npoBeAeHnfi yporin nnaniuerpii s ocHosrdfi urori.

Arryanrnicrr po6orH BHruInBae 3 cyqacunx Buuor pi:nax pisniu ocsirn. Tofi, xro sAo6yBae
3HaHt{fl' crl'IKaerhct 3 3acrocyBarlHtM reorvrerpii BcroArt- Carue roMy Ayxe BaJKJrr.tBo.[oHecrr{ Ao airefinaftrpar{i 3ganrur, He sa6yrarorm npo ix uparru.rr{e BacTCIcyBagr{f,.

Taruru qr,rgoM, axryarruricru npoOnerrrr.r 3yMoBHna 
"rbip 

reMH Aanoi aononi,qi.
BinnonixHo,[o MerI'{.4ocnilxennn n po6mi 6ynn uocrarneni ra poen;xsaHi raxi sara.ri.
1' Bs,nineHo ocHoBHy Mery BIdBrIenHs, uicqe reun <Ilnanirnrerpix e ocgoBHix rurod>.
2. Ilporeaeno lorixo-MareMarr,rrtHlrfi ananis .qanoi TeMH.
3. Bcranosreno BHMoru,{o MateMflTr.quoi nilrorosrflr yunin.
4. AocnilxenFul Ta auanis ocHoBnr,rx npunqrmia ra ueroAiB Br,rKraAaHH.fi nnardivrerpii nocuoeHift urHoni.
5. Bmqerrnx ocodnnsocrefi nponeAeBTlrrcu yporcin nnaHirr,rerpii.
6, Aocniaxenrur cr.rcreuu nlalriuerpurrnr{x 3a,qaq.
7' Branineno gaAa'ri' nia *lac p.r*;"*arr"" 

"r** *"*op"croBy*rrb pisui uvro4r BHKnaAaHluru,raHiuerpii s ocnosHift ruroni.

Ar{crlr4nJxHoBamcTb , BiAnoei.qanrsicru.

Ha nepurnx ypoKax nnaniuerpii nepea BtrftrersM crofiTb HacrJmni qini:
1' ffatru noHtrrfi, Iqo laKe nnaniuirpir" reouerpNuxi $irypu (nnocri ra neu.nocrci);
2. cr"rcrerraarr,r3yBar' Haoq'i yflBJre'ru npo nafinpocrirui reouerp.r,r'i Qirypa;
!..Brywt nepaicni lronf,rrf,, nocraBrfiH nepe[ norpe6oro BBesrE o3gaqeggfl AeflKr.rx noHf,rbi ai4pisrra, Kyru);

1 cQoprr'rynroBar' ocHoBHi sracr'socri reouerpH q'ux abi.yp;
5. Ooprrayrarn n yxnis uorpe6r,r AoBoAHrrr noni iaepgxennx;
6' ooprraynar' Ta po3B'Barr.r reoMerprirr'y MoBy na oc'oei nxe niAorrroi reouerpu.rroirepuinonorii;
7' PossHsarfi n yuirir ixei aexyxrueHoi no6yronn MareMarHKH rrepe3 QopuynanHr y HEx

H"::::::: H:o::1*reoMerpr.r.*ri nor"rr" ra A'BoAHTH nosi reoMerprdqui rnepANeHnr.flo.nairarcq' ceifi ypoK, y,tunwtrb Mame,ilamilKa 
"r';;;;J;;;-;;;A npo arciorur.r

ffiX*J:ff:T.*iy-:pj:IByBarn noirerrrennft ninxin : noqlrnas 3 po3rnnAy ocrroBHr,rxunocrefi npocrr4x Qiryp, a nmirrr BBoAHrb repuiHu <arciouu * or*ffi;;. ffiff*il;;:\ry i Aosenen$f, Bttwtsl$o Roqinsno BBecrn nepe[ IoBEIaHHIM nepruoi TeopeMr[ rrpornsicrb npruoi' f,K& He npoxoAi{Tb qepe3 xoAw Beprrru}ry rpr,rKyrgr.rra i neperunae o4ny silH llboro rpHKyrHHKa' Crpyxrypy snricty teope*" (yrrrona i""rro"o*ir"*,p"ou norcr{Hr' Han34i Qop*ryrrrcBanH{ uiei reopenra, 6o inuoro t;;yil; He M€uorbY .qanifi .qocni.qxnqarift po6ori.poernrHyro nairGirnm Aoqinnni ra qpynmnni ueroAu irquna HaBqaHHt' po3rJutrryr'o ra [poaHiltisonano cucreMn BrrpaB, nJraHJrBaHH, TeMu.

207



Jireparypa' 
T R ArvHoBt I ()*rosuinoHt'r'traMero'[H elpir'-K,ly84 -L'2ri5-i. AsroHorvrona T.8., Aryuor 6.1. OcHonni EoHsT"l't ra Merc'Atlt slKl.IbHoro Kypcy reoM

256.
2.KpafisuaHM.JI.Posr'ssaHHrlreoMerpHqHHXsaAaY'-K',1983-C'119:149
3. Cnemana3,I.Meroan1aBrlr(JraAannflMarel{4fl{Kl'l-K':Rnrqairrrc''1989'-C'246-253
4. Eea3 f.II. MeronuKa Bi.lKlalannt uareuartrrn. - K.: Bsrr.ta fir'" 1989. - C- 278-288'
j. M;;- il. I-. posn'ffyBanHr sarau pisnuur.l cnoco6arvrr / V criri MareMarI4KI't, enn.9. - K.; Palsnclm

urKUJla- 19i6.-V. llv- tt t'
6. fapnarina I.A. (Dopr"ryBeHnfl KpeaTlrBHoro Mr.rcJreHna ytnin Ha ypoKaJ( MaTeMaT?IKIt Ta nosaKJlacHlfi saHtTrflx /

I.A. fapuarilra // Marervrarr{Ka B rrrKorrax Yrpainr.r. -2008. - JIrcrufi (M  ) - c. 10-13'

JIOpAHIBCbT{rdfi pO3IUTAA (DyHI{qff TrIIIA SEyPEHOI na CUEKTPI KPAfrOBOi
3AIArtr AJra cncTEMr[ AAOEPEHq,IAJibRIIX PIBHflHb B OKOJII HynbOBOi

I3OJIbOBAHOI OCOFJIUBOI TOIIKA

Vepedn oK LB., Ilnonrcia fl-,4
Xe p c a u c arcuil d ep trc aenurt lmie ep cum em

PogmRneuo KpafioBY 3aAaqy

( ax tt\lry = (Ao (t) + 6ts(t))x, (t) + f(t),
1dt
Lx"(o)= x"(ar)

neA(t),8(t)-(nxn)-uarpuqi, HerepepBHinot e[0,c0],6 e [0, ao],(crr>0,60>0),

f(t) - HenepepuBna nermp-Qynxuix.

Cma,{ervro pi*rxHm glx rpaftoaoi eaAa'ri (1) Ha niapisqy [0,rn]

A(b)L/"=b"' Q)

Ae bu: x "t*iix;' (r).f (r)dr , A(t):A-t{ Bofio = x(aiKt(at),x,(t)- $yHnarnrenralrn
g *=l

Marpilru pianxnHx
dx{t)

= (lo(r) + eB(r))X(t)

PisHrHHfl (2) rraae eAnnnft po3n'x3or , rKrllo Marpul{fl A(e) vrae o6epnerry" Tax sr BeICrop 9r

e;{rocHo Marpnrlb X{oi)Kr(ro)X(a}Kr(at),...nrae y3araJlbnennft xopaauoexft naHulor nercropir

er,ez,..e, orciH.reHHoi 4orxunu r,ro icnyc raxe AoAarHs qucJto p, ulo Anfl o.iui<l-l icnye

o6epHeua Marpr,rrlfl ,qt G)= (/ - X 
"(c,t))-', 

flKa npeAcraBJlterbct nopauincrruM po3KiIaAoM:

(1)

dt

(t - X 
"{at))' =?+... + ? * r, + sTt + t'7, + ... (JJ

KoeQiqielrrH qboro po3KJIaAy Bu3Haqalorbct HacrynHI{M qHHoM:

T-, = 1,,e0@t/to,

T-,*r = Lo{e,-, @ Vo + eo & V) + kPo I Vo,

T-r:h(e,-,@,/o *e,,2&Vt+...*ea@r/,-,)+\(Q,-z@Vo+Q"-t@Vt*-..+Qo@V,-r)*
+..'+ tr,-r4o@t/0,

Io = Ro + Ao(p,@r/o + --.* Qa&w,j+ 4{9,-"8r/,, + "'*Q* @r/'-,) + "+ I,-^rrpo8-Vo'

(4)
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