Hepenxu ciydam, Koraga CTyAEHTHI HE MOTYT HM3BJIEYb KOPEHb, PEIINTH JIH-
HeifHoe ypaBHeHHe. VHOTIa HEe MOHMMAIOT, YTO B ypaBHEHHWH IOJDKEH 00s3a-
TEJNBHO MPUCYTCTBOBATh 3HAK PAaBEHCTBA. boJbIne 3aTpyIHEHNUS BO3HUKAIOT IIPH
oTepanyusix CO CTEIICHAMH.

PaccunThiBaTh Ha TO, YTO CHUTyaIllsI C HU3KUM YPOBHEM MaTEMaTHUYECKHIX
3HAaHWHA Y aOUTYPHCHTOB B OJVKAWIIIKE TOIBI YIAYUIIUTCS, HE mpuxoautcs. I1o-
STOMY HEJIOCTATOYHO KOHCTAaTHPOBATh HU3KUU ypOBEHb 3HAHUS MATEMAaTHKHU Y
MepBOKYPCHUKOB. HeoOXoauMo HalTH crocoObI IOBBINICHHUS YPOBHS 3HAHUMA O
JJIEMEHTAPHON MaTeMaThke, 0€3 KOTOPBIX OECIIONIE3HO HANCIThCS Ha TO, YTO Mep-
BOKYPCHHKH CMOTYT OCBOHMTBH BBICIIYIO MAaTEMAaTUKy U BY30BCKUN KypC (DH3UKH.
[pu 3TOM OYEBHIIHO, YTO O€3 BBIIEIICHHS JOMOTHUTEIBHBIX YICOHBIX YaCOB (PH3U-
KaM WM MaTeMaTHKaM JIFOObIC MOMBITKU IIOATSIHYTEY Y MEPBOKYPCHUKOB 3HAHUS
IO 3JIEMEHTapHOW MaTeMaTHKe 0 HEOOXOIMMOTO YPOBHS OOpEUCHEI Ha HEyAady.

[lepexon Ha YeTHIPEXJIETHUH CPOK OOYyYEHHUS B TEXHHUYECKHX BY3axX OKaszal
OYEBUIHOC PAa3pyIIUTEIBHOE NIEHCTBHE HAa YPOBEHB IOATOTOBKH CHEIIHATHCTOB
HH)XEHepHO-TeXHUUeckoro mpoduis. be3 oTkaza oT amelcTByromieil cerogHs
JBYXCTYIIEHYAaTON OOJIOHCKOH cHmcTeMBl 00pa3oBaHUS M BO3BpaTa K KiacCHde-
CKOIl ONHOCTYIIEHYAaTOW IATHICTHEH CHCTeMe HHKAaKhe y4eOHO-METOIUIECKUE
TEXHOJIOTUU HE CMOTYT OCTaHOBUTH HAaOII0JJaeMyI0 B HalMX By3ax JErpajaliuio
BBICIIICTO TEXHUYECKOTO 00pa30BaHusl.

VK 378.14:[51+811.111]

CBsI3b OBYUEHUSI MATEMATHUKE Y AHTJIMHCKOMY SI3BIKY
IIPU MIOATI'OTOBKE IT-CHEIHHAJUCTA

0. A. ThITIOXA, O. A. KIIMMOBA
Hucmumym ungopmayuonnvix mexunonoeutt BI'VUP, 2. Munck,
Pecnybnuxa benapyco

Hcropwust pa3BuTHs HHOOPMALMOHHBIX TEXHOJIOTUI 1 TIpoliecca 00y4eHHs UM
HacyuThiBaeT aecsaTwieTHs. CUIIbHAs IIKOJA MaTeMaTHKOB, WHXXEHEPOB, NPO-
rpaMMHCTOB Oblla co3faHa B Bemapycu emie B coBeTCKOe BpeMs U B OCTCOBET-
CKO€ BpeMsl NPOJOJDKAET Pa3BHBATbCS, COXPAHsS TPAIUIMK U TPHUBIEKas MpO-
IPaMMHUCTOB KaK ABIXKYILYIO CHIIy JJsl pa3paOOTKU M BHEIPEHHs CaMbIX COBpe-
MEHHBIX IPOEKTOB U MHHOBALIMI BO BCE OTPACIIN SKOHOMUKH HAIICH CTPaHBI.

[Tponomkast Tpaaniyu, B HacTosee BpeMsi B benapycu modtu 4eTBepTh OT
oO0Iero yuciaa CTYJICHTOB YHHBEPCHTETOB IIOJIydaroT oOpaszoBanue Ha STEM-
CIELMATBHOCTSIX, KOTOpPbIE Ha3bIBAIOT HampaBieHueM Oyaymiero (oxosno 70 IT-
criermanusaiuii). He cexper, uro B ycrmenasix | T-koMmaHusx Bcero Mupa pabo-
TaeT HeMaJlo OeJIOPYCOB Pa3HbIX MOKOJICHHH.
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Kakne xe ydeOHBIE AUCHUIUTMHBI HEOOXOANMMBI OYAyIIUM MPOTPaMMHUCTaM
JUIS ycnetrHo! kapbepsl B | T-cdepe?

ITpexne Bcero — 3T0 MaTeMaTHKa, KOTOPYIO M3ydaloT Bce CTyneHTsI | T-cre-
IUaJbHOCTEH. OTa yueOHash TUCHUIIIMHA TOMOXKET HANNCATh Ka4eCTBEHHBIN KOJ
1 aJITOPUTM, OBICTPO W JIOTHYHO permaTh 3ajnadi [ 1, c. 24].

Uro0bl OBITH TpodeccHoHaIoM B CBOEH oOmacTH OymymieMy CHEIHANHACTY
HEOOXOAMM aHTIMHCKUI SI3bIK. DTO TOMOXET eMy OOIIaThesi C 3apyOeHBIMU
3aKa3yMKaMH, padoTaTh B MEXAYHApPOAHBIX KOMIIAHMSX, (HIHAIbl KOTOPBIX
HaxXoJITCSl B pa3HbIX CTpaHaX, a TakXKe MPOCTO Il 0OLeHus ¢ Koyuteramu. Ha
9TOM $I3bIKE, KOTOPBIH SBIISIETCS OOLICTIPU3HAHHBIM MEXIYHAPOAHBIM, COCTaBIIS-
eTcsl TeXHHYeCKash NOKyMEHTalus, 4ToObl H30ekaTb NPOOJEM C IEepeBOJIOM,
HEO00XO MBI 3HAHUS XOTs ObI 6a30BOro ypoBHs [2].

C menmsio OOCTIDKEHHS OOJBINEro mporpecca B oOydeHuM cryneHToB IT-
CHELHaIbHOCTEH MBI NPEAIaraéM COBMECTUTh OOydeHHE MaTeMaTHYeCKUM [¥C-
LUIUIMHAM W aHTIMHCKOMY SI3bIKY. PaccMoTpuM ¢parmMeHT ydeOHOTO 3aHATHS 110
TeMe «YHacTHBIE MPOM3BOAHBIC BBICIIMX IOPSAKOBY, IPH IPOBEACHUH KOTOPOTO
MBI PEIIMIA COSIUHNTh 00y4YEHHE STHM JIBYM y4eOHBIM quciumunHaM. CTyneH-
TaM IpeuIaraeTcss TCOPETHUECKUH MaTepual Ha aHIVIMHCKOM SI3BIKE, a JJISI €TO
3aKpeIUIeHUs pelllaeM 3a/laHusl ¢ apryMeHTaluel 1eMCTBUI Ha aHTJIMIICKOM SI3bI-
Ke. MaTtemarudeckoe coJepKaHMe IS MPAKTHYECKUX 3aJaHuil Mbl Opanu u3
yuebHoro mocobwus [3, ¢. 255-257]:

Topic on the discussion: “Partial derivatives of higher orders”.

First of all, we are giving the definition of partial derivatives of the second
order.

The partial derivatives of the second order of the function z = f (x, y) are
called partial derivatives from its partial derivatives of the first order (if the sec-
ond differentiation is possible):

625 :ﬁ(ﬁj, 1)
ox"  OX\ OX
oz :3(@) @
Oyox oy \ Ox
ik =3(@ ©
oxoy  ox\ oy
iﬁzﬁ(ﬁ]_ @
oy* oy\oy

Similarly the partial derivatives of the third, fourth, higher order are defined
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in particular:

'z o8(o'z) oz 90z
& oax\oxt ) eyax’ oyl ox

In a similar the derivatives of the higher order functions of three or more var-
iables are determined.

The partial derivative of the second order and higher one, found from differ-
ent variables, is called the mixed partial derivative.

If mixed partial derivatives of the same order are continuous, then they do not
depend on the differentiation sequence, for example:

o’z 9z 9z
oxoy?  oyoxdy  oy2ox

In the connection with it, when finding mixed derivatives, it makes sense to

choose the order of differentiation so that the calculation is the most rational.
After the explanation our students are going to start work out the evaluation.
Task 1. Evaluate the second order partial derivatives of the function:

_oxi+2y°

Z4

1) z=x%* 2)u

Solution. 1. Let’s find the first order partial derivatives:

62_

3x%y?, a_ 2x°%y.
ox oy

Next, using the formulas (1)—(4), we differentiate each obtained derivative
with respect to the variable x and the variable y:

2 2
2 2
%:%(usy):mz% %=%(2x3y)=2x3.

2. We evaluate the partial derivatives of the first order:
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To find the partial derivatives of the second order, it’s more convenient to turn
to the writing not in the form of a ratio of functions, but as their product, that is:

au au
= =6xz =6y’z*, —=-43x*+2y%z”°
OX oy oz

We differentiate the first equality sequentially in x, iny and in z:

u

N ~ 6 0’ N\
- =(6xz 4) =62" = 8yaux =(6XZ 4) ,=0,

o))

R

)
o

0 » - 24x
=|6xz =6X(z '=6x(—4z2°) = .
— (6xz*) ,=6x(z*) ,=6x(-42"°) =

In a similar we differentiate obtained partial derivative 8_u sequentially in x

inyandinz:

2 . 2 i 12
ou =(6y’z") =0, —; ou =(6y’z") ,=62"-2y= Y
OXoy oy? z*
o’u , . 24y°

=(6y’z*) =6y*(z*) ,=6y°(-42°)=— :
oy (6y°z*) =6y’ (") ,=6y’(-42)

ZS

The sequential differentiation of the derivative 8_u inx, inyand in z leads to

0z
the following partial derivatives of the second order:
o°u . 24x
=(-4(3x*+2y*)z°) =—4-6x-2°=——"=2,
oxoz ( ( Y ) ) § z°
2 , 24 2
ou :(—4(3x2 +2y3)z’5) ,=—4-6y"-7° =— y
oyoz
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oz°

20(3x* +2y°)

26

= —4(3x2 +2y3)-(z’5) = —4(3x2 + 2y3)-(—52*6):

ITocme BBITOTHEHUS AAHHBIX 3aJaHHUI U MIPOBEPKH PE3YIIBTATOB MBI IpEIIa-
raeM NpaBUIIbHBII BapUaHT U MPOCUM IEPEBECTU €r0 Ha PyCCKUM A3BIK, Ha KOTO-
POM H3y4aroTCsl MaTEMaTHUECKUE TUCIUIUINHBL.

IIporpaMmmupoBaHUe 3aHUMAETCS BBIYMCIUTEIBHBIMU METOAAMHU, MOAEIUPO-
BaHHEM (U3MYECKUX IPOLECCOB, W MOITOMY ANl CIEHUAIUCTOB IO BBIYUCIIH-
TEJIbHBIM MeToJaM U 1udpoBoli 00paboTKe NaHHBIX OTIMYHOE 3HAHHE MaTeMa-
TUKU UIpaeT KIIOUEBYIO POJIb B UX JalbHEHIel kapbepe, a B COUSTaHUH CO 3Ha-
HHEM aHTIHMHCKOTO S3bIKa M yMEHHEM OOIIaThCs Ha HEM Ha NPO(eCCHOHANbHBIC
TEMBI MTOBBIIIAET KOHKYPEHTOCTIOCOOHOCTh | T-criennanicra Ha peIHKE TPy /Ia.
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