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AKTyasbHiCTh. B cydacHOMY CBITI MOJIO)KEHHSI MaTeMAaTUKHU JIAJIEKO BXKE HE
T€, SKAM OyJI0 CTO 4YM HaBiThb COPOK POKIB TOMY. 3aCTOCYBaHHS METOAY
MaTEMaTUYHOTO MOJICTIOBAHHS 1 EJIEKTPOHHO-OOUYUCITIOBAILHUX MAIIIMH CTaJH
HEBIJ'€EMHOIO YaCTHHOIO HAYKOBO-TEXHIYHOTO Mporpecy. Take MHpoKe 3aCTOCYBaHHS
MaTEeMaTHUKH OB’ sI3aHE 3 TUM, 1[0 MOYKJIMBOCTI OTIICOBOT'O METOJTy BUUEpHain cede i
NOJajJbIIUN YCIIX Y PO3BUTKY BCIX HayK MOXJIMBHUU JMIlIe Ha 0a3l BUKOPUCTAHHSA
TOYHUX KIJTBKICHUX METOAIB JOCHIKEHHS, TOOTO 3aCTOCYBaHHS MaTEMAaTHYHOTO
anmapary. | 1me oaHi€l0 MPUYMHOIO € Te, M0 caMa MaTeMaTHKa JOCArIa TaKoTo
PO3BUTKY, SIKHI JJO3BOJISIE CTBOPHUTH MOTYXKHI €JIEKTPOHHO-00YUCITIOBAIbHI MAITUHH,
K1 31aTHI BUKOHYBATH BEJIUKI 00’ €MH TPOMI3AKUX OOYUCIICHb.

Mera crarrti. Sk 1 cama MaremaTHka, AUQEpeHLIadbHI PIBHIHHSA CTaJIH

IIXPOKO BUKOPUCTOBYBATHCA HE JIMIIC B MaTCMaTI/IHi, aje B 0araTboX 1HIIMX HayKax.



OTOX, HACKIIbKM BAXJIMBUMHU € IUQepeHLiaabHl PIBHIHHSA 1 SIK 4acTO MM iX
3yCTpI4aeMO B peaqbHOMY XKHUTTI?! MOXIUBO 17151 IeKOTo 1€ Oy/ie HEOUiKyBaHO, aje
Hacrpa/i, TudepeHIiaibHl pIBHSIHHS BIIITPalOTh BEIMYE3HY POJIb B HAIIIOMY JKUTTI 1
I CTOCYEThCS HE TUIBKM MaTEeMaTHKIB, (I3WMKiB, aje W JIOACH, sIKI 30BCIM HE
TOB’A3aHi 3 HAYKOIO. [XHIO 3HAUYIIICTh MOKHA OLHUTH 3 MOKJIMBOCTI MATEMATUYHO
omucaTd, ab0 MOJENIIOBATH, pealibHI KUTTEBI cuTyarii. JudepeHiiaapHi piBHIHHS
OMMKCYIOTh PI3HOMAHITHI TPOIECH B TaKUX AUCIUIUTIHAX SK EKOJIOTIS, XiMidHa
KIHETHKa, apXiTeKTypa, (¢i3uKa, MalMHOOYIyBaHHs, JeMorpadisi, MexaHika,
CJICKTPOTEXHIKA, OyAIBHUIITBO, MEIUIIMHA, METPOJIOTisl, EKOHOMIKA 1 B3araii, SIKIIO
ICHY€E SIBUIILIE 3MiHU OJIHIET BEIMYMHU BIJIHOCHO 1HIIIO1, TO BOHO MOKE OyTH OMHUCaHE
nudepeHIiaJIbHUM PIBHSIHHSIM a00 CUCTEMOIO PIBHSHb.

Tox po3rissHeMO AeKiTbKa peaTbHUX KUTTEBUX TPOIIECIB.

3a nmomomororo audepeHIlialbHUX PIBHSIHL MOXKHA MaTeMaTHYHO OMHCATH

IpPOLEC PO3MHOXEHHS 4M BUMHUpaHHs momymsanii. Hexait X(t)— xinbkicaumii cran
nonyJysmii B MOMeHT t, A — 4ucIio, sKe BIAMOBIJA€ KUIBKOCTI HApOKEHUX, B—
YMHpAIOUNX B OJMHUIO uyacy. Toxi mmuakicts 3minn koopamnati X(U) 3amaerncs

dhopmyIioro:

dx

—=A-B. 1.1
m (1.2)

B (1.1) A1 B moxyTb 3anexaru Bin X. Hampuknan,
A= ax, B =bx, (1.2)
ne & — koedilieHT HApOPKYBAHOCTI, D — cMepTHOCTI.
[TincraBnstoun (1.2) B (1.1), orpumaemo

dx
E:(a—b)x. (1.3)

Po3B’s130k qudepeniiianbHoro piBHsHHSA (1.3) 3anumemMo y BUTIIAII
—b)(t—t
X(t) = xpe @), (1.4)

3 poss’ssky (1.4) BugHo, mo npu a > b momymsauis BmxuBaroua, a mpu a<b —

Bumuparoda. PiBasHHS (1.3) B neskux Bunaakax 6epeThcs HEeTIHIHHUM



%zax—bxz (a>0,b>0). (1.5)

Ile piBusHHA bepHymi mpu N =2 1 WOro po3B’SI30K MOXKHA 3alHCATH B TAKOMY
BUTJISL:
a
X(t) = 3 o (1.6)
—a(t-t
Xo + (b —Xp)e

3 popmyuu (1.6) BuaHO, 1o mpu t — oo, X(t) — %. [Tpu 11bOMyY MOXKITHBI BUTIQIKH

a a a

b b
PiBasinHs (1.5) onucye eBOJIOIIIO MTOMYJISAIIN EeIKuX OakTepin
Mo>kHa rOBOPUTH 1 TPO OLIBII CKJIA/IHI PIBHSHHS, CHCTEMH PIBHSHb.
Po3rnsiHeMo O JeTaIbHO IBOXBUAOBY MOJIENb «XUKAK-KEPTBAY.

Hexait X(f) — umcno BenMKux puO-XWKakiB, Y — 49HCIIO MAIMX PUO-KEPTB B

MoMeHT dacy L. Tomi umciio puG-xmkakiB Gyme poOCTH 4O TOTO 4acy, IOKH y HHX
Oyne ixa. SIkmio kopMy He Oyne BHCTadyaTH, TO KUIBKICTh PHO-XMXKakiB Oyne
3MEHIITYBaTHUCS 1 TOMI, IMOYMHAKOYM 3 JICIKOIO MOMEHTY, OyJe pOCTH YHCIO PHUO-

JKCPTB. MOI[GJ'IB TAKOI'0 IIPUKJIIay Ma€ BUTIIAA

dx_ —ax + bxy
dt

dy ’
— =X —dx
dt y

(2.1)

ne a,b,c,d— nogatHi KOHCTAHTH.
B (2.1) nomanok bXy Bupaxkae 3a€KHICTH IPUPOCTY BEIUKMX pUO Bix umcna
Manmux, —0XYy — 3MeHmieHHs umcna Mamux pub Bin Beamkux. CHCTeMa TakKux

nudepeHIiaIbHUX PIBHSAHb  Ha3UBalOTh cucTeMoro (abo Mogemno) JloTku-

Boabsreppu



B Oionorii, Hampukiaa, MOXHA 3HAWTH 3aJE€KHICTh IUIONI S MOJOAOTO

JIUCTKA, 110 Mae popMmy Kpyra, Bia yacy t. Bimomo, 1110 MIBUAKICTE 3MIHM TLIOIII E

B MOMEHT L mpomopuiiiHa Mol IMCTKa, JOBKHHI H0r0 06BOLY Ta KOCHHYCY KyTa
MDK TaJal0ouydM Ha JIMCTOK COHSYHUM IPOMEHEM 1 BEPTUKALIIO JIMCTKA. Maemo

MOJIENb

1
‘:'j_f:k.s-sz -cosg(t), (3.1)

ne o(t)=at+b>0, ab - const, o<z, k — koediuiear mnpomopuiHHOCTI.

Po3B’si3ytoun piBasiHHS (3.1), MU OTPUMAEMO TaKy 3aJICKHICT

S(t):(c+£-5inm+bj_ , (3.2)
2a

C — noBijbHA cTANA.

Takox Hamie XHUTTS TICHO IOB’SI3aHE 3 EKOHOMIKOIO: KYIYEMO TOBapH,
KOPUCTYEMOCS PI3HUMH TOCIYTaMH, JI€XTO MOXJIMBO POOUTH 1 MpOJa€ CBOi pPYy4HI
pobotu. 3aBkau BinOyBaeTbcsi OOMIH TOBapiB 1 rpomreid. B exoHowmimi 11e
HA3MBAETHCS 3aKOHOM TMOMMUTY 1 TPOMO3MIII 1 ONUCYETbCS 1€  3aKOH

nudepeHIiaIbHUMU PIBHSIHHIMH.

dp

Hexaii p(t) — uina, nanmpuknazn, Ha 0BOYI, at TEHICHIIiS (OPMYBAHHS LIIHH.

Toni, K MONMUT Tak 1 Mpomo3uiis OyAyTh (YHKIISIMA BBEIEHHMX BeIUYMH. K

MOKa3ye MPAKTHUKA, 111 PYHKITT MOXKYTh OyTH pi3HUMHU. YacTo mONMUT ( 1 IPOTO3HUIILIs

S 3amaroThCs MHIMHUMH 3aJIC)KHOCTSIMH, HAIIPUKJIIAT
q=4p'-2p+39,
S=44p'+2p-1

Jliist Toro, mo6 MOMKT BiAnoBigas npomnosuiii Heooxigno (P =S)
4p'-2p+39=44p'+2p-1.

3BIAKHA



40p"+4p-40=0,

4dp =—-4(p -10), (4.1)
1

10dp _ —dt, p=ce 10' 410,

p-10

[Ipunycrumo, mo B MoMeHT t =0 1xr oBouis komrysas P(0) =1 rpu. Toxi 1=c-10,
c=-9.Orxe
1
p=-91 +10. (4.2)

[le 3akoH 3M1HH 11HH, 11100 MIXK ITOMUTOM 1 IPOTNO3UII€I0 OyJia piBHOBAra.

IcHye 11e 6e3:miy piBHSHB, SIKI OMUCYIOTh HAWPI3HOMAHITHIIII MPOIECH B PI3HUX
00JacTsIX HAYKH.

Apxitektypa: dopmy HaiiOunsmoro nam’sitHuk B CHIA, apka B Cent-Jlyic,
MO>KHA ornucatu AudepeHIliaTbHIM PIBHSIHHIM:

@, _C.|(ACY (&
o LAylL dx

7ie Y — 11e BUCOTa apKy Ha BiJCTaHi X BiJ ogHOTO KiHIl ocHOBH. KoHcTantn A, C i L
BIJINOBIJIAIOTh  JIOBXKHWHI, BEPIIMHI 1 HEHTPOigy. Apka Mae (opmy MepeBepHYTOi
JaHIIOroBoi JiiHii. JlaHtoroBa miHis sBsie 0000 KpUBY, GOpMY SIKOi MpUAMAaE mij
JIEI0 CUJIM TSOKIHHS THYYKa OJHOpIIHA 1 HEPO3TSHKHA HUTKA, KIHII SIKO1 3aKpirlieHl
Ha OJTHOMY piBHI. PiBHSIHHS, 3a sikuM OyJia IpoeKToBaHa (popma Ili€l apKu HamucaHe
Ha HI.

B kxBaHTOBIII MexaHiIll — 1€ He3aJexHe B dacy piBHsHHAM Llpeninrepa mis
OJTHOMIPHOTO TIPOCTOTO TAPMOHIHOTO OCIUJIATOPA:

h?z  d%y
2m  dx?

1
+ E — Ekx 2 l/) = 0.
Ocumnsitop Ban  gep Tlonms € ogHuM 3 KJIACMYHUX  TPUKJIIAIIB
HEKOHCEPBATHBHOTO KOJIMBAaHHS 3 HEMHIMHMM 3aracaHHsM. CucTema 3aJI0BOJIbHSE

3BHUaiiHe nudepeHIianbae piBHAHHS APYTOro MOPSAKY:

d?x dx
— —ul—-x* —+x=0;
dt? dt ’



ne X (macmpabni ¢yHKiis dacy X(t)) o3Havae MO3MINIO TOYKA B OJHOMIPHOMY
dha3zoBOMYy MPOCTOPi, U CKAJISAPHUU TapaMeTp, KU KOHTPOJIOE HE JIHIWHICTh Ta
3aracanHs. Komu y = 0, ToOTO KOJIM 3aracaHHs BiJICYTHE, PIBHSHHS CIIPOLIYETHCS 10
KOHCEPBATUBHOI'O TAPMOHIMHOTO OCHUIISTOPA!
d?x
F +x=0.
HNudepenmiiine piBHsHHA JlexaHapa, sike € OJHUM 3 JCKUIBKOX PIBHSHB, SKi

BUKOPUCTOBYIOTHCS JUIsl pO3PaXyHKY €HEPreTUUHUX PIBHIB aTOMa BOJIHIO:

1—x? %—2xi—i+l A+1y=0.

B MenuuuHi nudepeHuianbHl piBHIHHS BHUKOPHUCTOBYIOTHCS ISl BU3SHAUEHHS
MIBUJKOCTI ~ KOPOBOTOKY, INBHUJKOCTI pyXy KIamaHiB 1 CTIHOK  cepls
(exokapmiorpadisi), BHU3HAYEHHS B’A3KOCTI KpOBI Ta IHIIMX TapaMeTpiB
FeMOJMHAMIKM;, IS  OMHCY  MEIUKO-OI0JOTIYHMX  JIOJATKIB  YJIBTPa3BYKY:
exoeHnudoorpama, Y3/, Y3 diziotepamnis, Y3 mokaris 1 kapaiorpadis; 1 OMucy
npotieciB (i310JI0TTYHOI AKYCTHKH, IKa BUBYA€ OyI0BY 1 poOOTY 3BYKOCHPUMMAIOYHX
Ta 3BYKOBIATBOPIOIOYMX OPTaHiB JIFOJWHU 1 TBAPUH.

B actponowmii nudepenitianbHi piBHSIHHSI BUKOPUCTOBYIOTHCS VISl OMUCY PYXY
wiaHeT no 3akoHam Kemsepa. B ¢i3uil onucyroTbCs HaWMpOCTINIl PIBHSHHS PyXY
JACTHHOK B €JICKTPOMArHITHUX MOJIAX. AJie 5K JIaJIeko HE BCl BMIIOTh 1 3HAIOTh K 1X
po3B’si3yBaTH a00 SIK IHTEPOPETYBATH OTpUMaHi pe3yibTaTu. He KOXeH roToBHiA
BUTPATUTHU CBIMA Yac 1 €HEprito JJisi BUBYEHHS TaKOl CKJIAAHOI 1 00’€MHOI TEMU SK
«/Indepentiitai piBHSIHHD». AJie 11 HE TPUBIT 3a0yBaTH MPO CBIN 1HTEpEC 1 OaKaHHS
MONPaKTUKyBAaTUCS B 3allikaBiieHit Bac 3amaui. B cyuacHoMmy cBiTi icHye Oarato
MOMIYHUKIB, SIKI MPUIAYTH JIIOJAMHI HAa TOMOMOTY. MareMaTu4Hi makeTH — 1€ 1 € Ti
MOMIYHUKH, 3a JOMOMOTOI0 SIKAX pO3B’S3aHHSA CKIAAHHUX JJIs HAac 3aJad CTaHe
OPOCTIIIMM 1 JOCTYNHIIIMM. B MareMaTWyHUX mMakeTax pe3yJjbTaTH MOKHA
OTPUMYBATHU SIK B aHAJIITUYHOMY BUIJISIAL, Tak 1 B rpadpiunomy. Takok MOXKHA JIETKO

3MIHIOBATH MOYaTKOBI YMOBH 1 IO OTPUMaHUM pe3yJbTaTaM POOUTH BUCHOBKH.



[cHye BenmuKa KIJIbKICTh MAaTEMAaTHYHHUX IAaKETIB CIPSIMOBAHMX Ha Pi3HI TUIHU
3aBlaHb. Po3rmsiHeMo Jeski 3 HUX 3 TOYKH 30py MOXKIHMBOCTEH pO3B’S3aHHSA
nudepeHIiaaTbHUX PIBHIHB.

Cucrema Mathematica — me OaraToyHKI[IOHAIEHUN IHTETPOBAHUH MAKET,
KWW J03BOJISIE TOCTaTHRO €(PEKTUBHO OINEPyBATH PI3SHOMAHITHUMHM aJreOpaidHUMU 1
YUCJIOBUMHU PO3paxXyHKaMH, TEKCTOBOIO 1 rpadiunoro iHdopmMmariero. Bin Bomosie
MIMPOKUMHU MOKJIMBOCTSAMU BHPIIICHHS 3BUYAMHMX TU(GEPEHLIMHUX PIBHIHB 1 X
CHCTEM B CHMMBOJbHOMY BHI. [ 11boro BHKOpHCTOBYEThCs ¢yHKIis DSolve, B
QIrOPUTMI  SKO1 peali30BaHO OUIBIIICTh BIJOMUX Ha CHOTOJHINIHIA JI€Hb
aHamTHYHUX MeToiaiB. DyHKIlisS Mae HacTymHuU cuHTakcuc DSolve[pisusHHSLY,X].
Bona Bu3Hauae QyHKIIIO Y, BBAXKAIOUN X HE3AJIEKHOIO 3MIHHOIO piBHSHHSA. [leprmii
apryMeHT — pIBHSIHHS (200 CIHUCOK PIBHSHB), 3allUCaHE B TepMiHaxX (QYHKIIN 1 ii
noximaux (Y[X], Y'[X], y"[X] i T.1.), ajle MOXJIMBO BUKOPUCTOBYBATH 1 1HII BapiaHTH
3anucy noxigaux (Hampukian, D y x ,x , vy x ,0,y x ,0,,y[x] it inmi). Jpyruit
apryMeHT — IM s IIyKaHo1 GyHKuli. TpeTiil apryMeHT — He3aJIe’KHa 3MiHHA.

Maple sBisie cobor0 OnMH 3 HAWOUIBII MOTY)KHUX MATEMAaTHYHHUX IaKETiB.
Joro MOXIIMBOCTi OXOILTIOIOTh JOCTATHEO BEIHKY KiTbKICTh PO3/IiTiB MATEMATHKH i
MOXXYTh 3 KOPHUCTIO BUKOPHUCTOBYBATHCS Ha PI3HUX pPIBHSIX, BKIIIOYAIOYH DPIBEHb
CEpHO3HUX HAYKOBUX JOCHIKeHb. BiH 103BOJsie po3B’s3yBaTH  audepeHIliini
piBHAHHS a00 cucteMy Iu(epeHLIabHUX PIBHSAHD K aHATITHYHO, TaK 1 B YHUCIOBOMY
BUTIISAL. J[7151 po3B’si3aHHS POCTUX MUBEPEHITINHNUX PIBHSIHD BUKOPUCTOBYETHCS, SIK 1
B Mathematica, pyukuis DSolve B pizaux ¢popmax 3anucy:

dsolve(ODE)

dsolve(ODE, y(x), extra_args)

dsolve({ODE, ICs}, y(x), extra_args)

dsolve({sysODE, ICs}, {funcs}, extra_args)

Tyr ODE - ue onaHe 3Bu4aiiHe paudepeHuiiiHe piBHSAHHA abo cucrema 3
TUQepeHIlIfHUX PIBHIHD MEPIIOTO MOPSIKY 3 33JaBaHHIM MOYaTKOBHUX YMOB, Y(X) —

¢byukuis onuiel 3minnHo1, ICS — Bupa3, skuii 3agae moyatkoBi ymoBu, {SySODE} —



MHOXMHA JudepeHiiaux piBHsAHb, {fUNCS} — MHOXMHA HEBU3HAYCHHX (YHKIIIH,
extra_argument — omiris, sika 3a7a€ THIT PO3B’S3KY.

MathCad — ue uporpamMHe OTOYEHHS JUIsl BUKOHAHHS Ha KOMII IOTEpI
pPI3HOMaHITHUX MaTEeMaTHYHUX 1 TEXHIYHUX pO3paxyHKiB. BiH Mae mpoctuit ans
3aCBOEHHA 1 poOoTH Tpadiunuil iHTEepdelic, KUl Hajlae KOPUCTyBayy IHCTPYMEHTH
U1st poOoTH ¢ hopmynaMu, yuciaamu, rpadikamu 1 TekctoM. B otouenni MathCad
iCHy€ O1IbIlIe COTHI OMEPaTopiB 1 JIOTTUHUX (YHKIIN, IPU3HAYCHUX JJIsI YUCIOBOTO 1
CHMBOJIBHOTO PO3B’SI3aHHS MAaTEMATHUHKX 337124 Pi3HOI CKIIaIHOCTI. Ioro 0cCHOBHOO
MEpeBaror0 € Te, 0 MaTeMaTHYHI BHPA3H 3aMUCYIOTHCA B iX 3arallbHONPUUHATOMY
BUTJIAJI: YMCENbHUK 3HAXOAUTHCSA 3BEPXYy, a 3HAMEHHHUK — 3HM3Y; B IHTErpajax
IpaHUIll 1HTETPYBaHHS TAaKOX PO3TAIllOBaHI HAa CBOiX 3BHYHHMX Micisix. Ile poOuthb
H0T0 3p03yMUTIIIMM HE TUIBKHU JJIs1 KOMIT I0Tepa, ajie il 1 kopuctyBaya. HeoOxigHo
Bifipa3y Bim3HauuTH, 1m0 MathCad He B 3MO031 BUIATH CHUMBOJBHHUM PO3B’S30K
nudepeHIIiHOro PIBHSHHS B BUTJISAI TOTOBOI (PYHKINI. MOXKIHMBOCTI TpOrpamu
JIO3BOJIIE OTPUMATH JIMILIE YUCIOBUW pe3ynbrar. [[nsd po3B’s3aHHS CIIOYATKY
3anucyeThes cioBo Given (mano). [lotim 3anucyeMo came nudepeHiiiiiie piBHIHHS.
Takoxx HEOOXIIHO HamucaTh TOYAaTKOBI YMOBHU. Bcl BUpasW 3amucyloThCsl uepes
JIOTIYHE «JIOpiBHIOE». [licis mepimx KpOKiB 3alUCY€ThCS OIMEepaTop PO3B’SI3aHHS
nudepentiinoro piBHsHHS: y:=odesolve(t,b). Ils dyHKIIS 3HAXOAUTH PO3B’SI30K
piBHAHHs. PesynbraTom pobotu QyHkuii Oyne mykaHa ¢yHkuis y(t). TooOro,
pO3B’S3aBIIN PIBHSHHSI, MU MOXXeMO moOymyBatu Tpadik mrykanoi ¢yHKiii ado
3HAUTH 3HA4YeHHS 1€l (QyHKUii B Oyap-sAKid Toull, ange cam BuA (GYyHKUID B
aHATITUYHOMY BUTJISAJII MU 3HAUTH HE 3MOKEMO.

BucnoBku. OTxe, MU TEpEeKOHATWCA, IO IU(PEPEHIIMHUMH PIBHIHHIMUA
MOXHa ONMCATH BEJIMYE3HY KIJIbKICTh MPOLECIB 3 SIKUMU MH 3yCTPIHYAEMOCS HE
TiZIbKM NPU BUBUEHHI MAaTEMAaTHKH 4K (i3UKH, ajle i B TIOBCAKIEHHOMY KUTTi. IXHIO
pOJIb B CY4YaCHOMY CBITI BaXXKO TEPEOIIHHUTH, SK 1 POJb CaMOi MaTEeMaTHKH.
MaremaTuyHe MOJICTIOBAHHS 1 TOYHI KUJIBKICHI METOJM JOCIHIKEHHS € 3alOpyKOI0
HAYKOBO-TEXHOJIOTIYHOTO TMPOrpecy 1 Kpaloro po3yMiHHS BCIX MPOIECIB BiJ

HaWMPOCTIINX 10 HalickiIamHimux. Haxanb, He 3aBXau JTI0JIMHA CAMOTYKKH 3/1aTHA



pO3B’sI3aTU  CKJIAAHI MaTeMaTH4YHl 3adadl. AJie 3 PO3BUTKOM KOMII IOTEPHUX
TEXHOJOT1, PO3BUBAETHCS 1 MPOrpaMyBaHHS, 1 BXKE ICHY€ BEJIMYE3HA KIJBKICTh
MaTeMaTUYHUX MaKeTiB, COPSIMOBAaHMX HAa PO3B’S3aHHS 3aBJaHb Pi3HOI CKJIAIHOCTI.
BaxnuBuM 3aBIaHHSM BUIMUX HAaBUAJIBHHUX 3aKJIaJIB MEJArOri4HOTO CHpPSIMYBaHHS
3aJIMINAE€TBCS IIMpINEe BUBYCHHS TeMHU «/ludepeHmianbHi piBHSAHHS»; pPO3IIISA
pearbHUX TMPHUKIAAIB X 3aCTOCYBaHHS; O3HAMOMIIEHHS 3 MOMJIMBOCTSIMU PI3HHX
MaTeMaTHYHUX MaKeTiB 1 BAKOPUCTAHHS 1X B MPOLIeCl BUBYEHHS TeMH. TOX IIKaBTeCs
HAYKOIO 1 KOPUCTYHUTECS HAIIMHUMH MOMIYHUKAMHU.
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