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MATEMATUYECKOE MOJAE/INPOBAHHUE PEAJ/IbHBIX ITPOLIECCOB
METO/IOM JUPSEPEHIIMA/IbHBIX YPABHEHU

[lonatus o pauddepeHLHanax B COBpPeMEHHOU
MaTeMaTHKe SIBASIOTCA OJHHMH U3 IJIaBEeHCTBYIOLIUX
M OCHOBHBIX NOHATHH, MOMoramouue JJjs CO3/JaHUs
MoJiesiel, HaxoALMXCSA B peaJlbHOM MHUpe. IMeHHO c
MOMOLIBIO 3TUX MOHATUH, Ha POTSKEHUH BCETO 3TOTO
BpeMEHH, JIIOASAM YaJ0Ch NPOHUKHYThb B TalHbI NpU-
poabl. Hanpumep, paccuuTaTh ABUKEHHE JIBIKYILETOCS
TeJ1a, CTPOUTb KOCMUYeCKHe KOpabii, CO3aTh MUD TeX-
HUKH U T.Ji., HA KOTOPOM OCHOBaHa COBpeMeHHas1 HayKa.

OLHMM M3 OCHOBHBIX METOJOB MO3HAHUS NPHUPO-
Jibl SIBJISIETCS OMBIT UJIM 3KcHepuMeHT. C IpoBeJeHUEM
MHOTOYHC/IEHHBIX 3KCIIEPUMEHTOB WUJIM ONBITOB ObLIU
yCTaHOBJIEHBI MHOTHE 3aKOHBI IPHUPOAbL. B caMbIx pas-
JINYHBIX 06/1ACTSAX HAYKH, 32 NOCTeJHUE JiBA CTOJIETHS,
Bce GOJIBbIIYI0 POJb CTaJ UrpaTb METOJ, MaTeMaTHye-
CKOT0 MOZieJIMpoBaHUs. MOXHO OnUcaTh CXeMaTHYeCKH
Ipolecc U MeTOLUKY ero peuleHus. OnuieM XapakTep
Y METOAMKY UX pelieHMs. JloMycTUM, IPOHUCXOAUT He-
KWW mpouecc, HanpuMep, GU3UYECKUM, XUMHUYECKUN
WJIM OUOIOTUYeCKUH,

Ecim uMeeTcst AoCTaToOYHO MoJiHAasA MHGOpMaLUA 0
Te4eHUM 3TOr0 Npolecca, TO MOXKHO MHOIBITaThCs MO-
CTPOUTb MaTeMaTUYECKYIO MOJIEb.

MorkeM cxeMaTH4ecKH ONpeJe/MTh Mpolecc Mare-
MaTHU4€eCKOro MOJeJIMPOBAHMS.

OcobeHHO AunddepeHpanbHoe HCYUC/IEeHHE
OKa3ajio 6oJiblloe BJMSHME Ha pa3BUTHE WU
npenojaBaHue MaTeMaTHKH. [IpocTOTOH H3/10KeHHs
Y HECpaBHEHHbIMH BO3MOXKHOCTSIMU SIBJISIIOTCSl TEMBI
AnddepeHMaTbHOIO UCYHCIEHUS.

B aToil cTaTbe nokasaHbl, peajbHO NPOTEKaIoLIMe
IPOLeCChl B OKPY?KaloIleM MHUpe.

1. JuddepeHuunanbHble ypaBHEHUS

2. MareMartuyeckoe MOZeJMpPOBaHHeE

3. PeasbHO npoTeKaoliye NpoLecchl

Hesau MxumapsH,

AOKTOpPAHT Té6uucckoro TexHU4eCKOro .VHI/IBE‘pCPITETa

MATHEMATICAL MODELING OF REAL
PROCESSES BY DIFFERENTIAL EQUATIONS

The concepts of differentials in modern mathemat-
ics are one of the main and basic concepts that help to
create models in the real world. With the help of these
concepts, throughout this time, people managed to
penetrate the secrets of nature. For example, calculate
the motion of a moving body, build spaceships, create
a world of technology, etc., on which modern science
is based.

One of the main methods of knowledge of nature is
experience or experiment. With the conduct of numer-
ous experiments or experiments, many laws of nature
were established. In the most diverse fields of science
over the past two centuries, the method of mathemati-
cal modeling has become increasingly important. Sup-
pose there is a process, for example, physical, chemical
or biological.

If there is enough complete information about the
flow of this process, then we can try to build a mathe-
matical model.

We can schematically determine the process of
mathematical modeling.

Especially differential calculus had a great influence
on the development and teaching of mathematics. In
our time, works and textbooks on differential calculus
are of great interest for the development of mathemat-
ical science.

This article shows, real processes in the surround-
ing world.

1.  Differential Equations

2. Mathematical modeling

3. Really occurring processes
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€CJIM IOaHbl TpHU

IMWINHAPHYecKuX Oaka pammycamu 1 = 20 j/mMuH n obvemamu V; = 101, V, =300, u V; = 60 1 . HawansHOE

KOJIMYECTBO caxapa B TpexX 0akax paBHBI cOOTBeTCTBeHHO X4 (0) = 15 kr, x,(0) = 9 kru x3(0) = 9 kr.

Pemenue

VYueT KOHLIEHTpALMHA caxapa MOXHO BBIPa3UTh JaHHOW CHCTEME ypaBHEHHH IIEPBOTO MOPSIIKa

x'1 = —kyx;

Xy = kqXy — kax

X3 = kzxz - k3X3

meh=%i=Lm.

13

Ecmu MOACTaBUM YHCJIOBBIE HTaHHBIE B OJTO pPAaBCHCTBO, IIOJIYYUM 3aJaydy Komm. HpI/IMeHI/IM METOJ

COOCTBEHHBIX 3HAYCHMIA.

OTO0 NPUBOAUT K XapaKTEPUCTUUECKOMY YPABHEHHUIO

2
Matpuna Ko3pPHUIUECHTOB B YPaBHCHUH UMEET Pa3InYHbIC COOCTBCHHBIC 3HAUYCHUS A; = —2, A, = — 3 Ay = —=

41
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IloxcraBum Bce TpH 3HAYCHHUS B IIOJTYUCHHOC YPAaBHECHUE.
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VMHOKHM 3Ty MaTpHIy Ha MaTpUIly ¢ Ko3pUIUEHTAMH <b> 2 =23 0|, (b) =0
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2a—22p=0
Pemmmm cucremy u Halimem 3T K03 QUIINEHTEL. ) i
-b—2-c=0
3 3
Pemenue momygaem takoe korga b = 7 W ¢ = 2, COOTBETCTBEHHO IMoiydaeM, uro a = —2. Takum o0Opazom,
JUIsl 3HaYeHUst A; = —2 moiy4aeM coOCTBEHHBIN BekTop V; = (9§ ;75 2).
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YMHOXHUM 3Ty MaTpHIly Ha MaTpuily ¢ koddduimrenramu <b> 2 0 0] <b> =0
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a=20
Pemmmm cucremy u Halimem 3ti K03 PUIINEHTEL. 2p+lo—o
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Pemenue nosryyaem takoe, a = 0 . Korna b = —1 u ¢ = 2 cooTBeTCTBEHHO noiry4aeM. Takum oOpazom, s
3HaveHus A, = —g nosyuaeM cobctBennsiii Bekrop V, = (0; —1; 2).
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Pemmmm cucremy u Haliem 3Ti K03 QUIINCHTEL.




Pemenne nonyuyaem Takoe a = 0 u b = 0 . Tak KaK U3 MEPBOH U TPEThEH CTPOK IMOJy4aeM HYJIH, TO TPETHU

ko3 durMeHT nomKeH ObITh OTIIMYEH OT HyJIsI, HarnpuMep paBeH 1. 3HaunT ¢ = 1. Takum oOpaszom, asst 3HaYeHust A, =

1 .
— 3 nonyyaem cobcTBennbiii Bekrop Vi = (0; 0; 1).

W3 mosryyeHHBIX JaHHBIX MOXKHO HAITHCaTh 00IIee PEelIeHNe STOr0 YPaBHEHUS

X(t) = Clvlellt + CszeAZt + C3V3€A3t

1
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x(t) =C;
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Xl(t) =9 § Cle_Zt
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Xz(t) = 7C16_2t - Cze_§t

- -2 -3t
X3(t) = 2C1€ + 2C2€ 3"+ C3e 3

Monacrasmsiss x,(0) = 15kr, x,(0) =9 kr u x3(0) = 9 Kr 311 3HaueHus B Gopmyiy npu t = 0 , moxydaem, 4To

45 1 2

C1=g, C2=22, C3=1;

[Tocne Toro, kak HamuIM Bce KOA(OHUIMEHTH, MOKHO 3allicaTh CHCTEMY YpaBHEHHMH KOJIMYECTBA caxapa B

MOMEHT BpeMeHH t B Tpex Oakax.

x,(t) = 15e7%¢
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x,(t) =11-e 2t —2-¢73"
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x3(t) =3—e 2t +-e73" + 17e_§t
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