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VY crarti 3anmponoHOBaHO METOMUYHI PEKOMEHAAIll MO0 CHUCTeMAaTh3arii 3aBJaHb s
KOMII ' F0TEpPHO-OPIEHTOBAaHOTO OMaHyBaHHs AW(EpeHIIaJbHUX PIBHSHb CTYACHTAMHU CHELialbHOCTI
«Komm’rorepni Hayku Ta iHdopmauiiiHi TexHojorii». IlpoanamizoBaHo migxoaum BITYM3HIHUX
HAyKOBITIB JIO CTBOPEHHS CHCTEMH 3aBIaHb 13 BHUIOI MATeMaTHUKH IS CTYACHTIB TEXHIYHHX
CHeliabHOCTeH, PO3IVSIHYTO HAasBHI CHCTEMH HaBYaHHsA Ju(epeHIialbHUX  PiBHSHb.
BrockonaneHo mini HaBYaHHS AuQepeHIiaTbHIX PiBHAHh MalOYTHIX (axiBiiB 3 iH(pOpMAIiHHIX
TEXHOJIOTI MUIIXOM 3aCTOCYBaHHS MAaTEMaTH4YHOTO MOJETIOBAHHS, MOCHIIKEHHS CTIMKOCTI
PO3B’s3KiB An()epeHIIiaTIbHAX PIBHSIHD Ta CUCTEM PiBHSAHB. 3’ SICOBAaHO MPHUHIUIIN CTPYKTYPYBaHHS
3MIiCTy HaBYaHHS 3 METOK CHCTeMaTu3allii 3aBJaHb, 10 MAalOTh 3a0€3MEYUTH ONaHyBaHHS
MaliOyTHIMH cTyldeHTamH crerianbHocTi «Komm'totepHi Hayku Ta iH(GOpMAIiifHI TEXHOIOTii»
mudepeHmianpbHIX piBHAHB. CQOpMYyIHOBaHO BHUMOTH 1O CHCTEMH HaBYAJILHUX 3aBIaHb,
OOIpYHTOBAaHO  JOLIJIBHICTh  BHUKOPHCTaHHS  NpoQeciiiHO-OpieHTOBaHMX  3aBAaHb, IO
YMOJIIMBIIOIOTE (POPMYBaHHSI y CTYJCHTIB YMIHHS MaTeMaTHYHOTO MOJAEIIOBAHHS 32 JOTIOMOTOO
mudepeHianbHuX piBHAHb. CHCTEMaTH30BaHO 3aBIAaHHS 332 BHUAAMHU Ta CTYMEHSMH CKIIQIHOCTI.
3ampomnOHOBAaHO TIPUKIIATH PO3POOJICHOI CHCTEMH 3aBJaHh Ta KOMII IOTEPHO-OPIEHTOBAHUI
CYIpOBiz opraHizauii ix po3B’s3yBaHHS.

Knrouosi cnoea: PaxiBenp 3 iHQOpPMALIHHUX TEXHOJOTIH, CHCTeMa 3aBlaHb,
mrdepeHIianbHl  pIBHSHHSA, KOMIT IOTEPHO-OPIEHTOBAHUI CYNpPOBiJ, MpodeciiiHo-OpieHTOBaHI
3aBJaHHSI.

Cumax H. B. «MeTtouka CO3/1aHUsI CUCTEMbI 3aJIaHUI KOMITbIOTEPHO-OPHUEHTHUPOBAHHOTO
oOydeHust IuPepeHINANbHBIX YpaBHEHUH OyAyIIUX CHEHUAINCTOB MO WH(POPMAIMOHHBIM
TEXHOJIOTUSIM.

B cratee mpemIokKeHBI METOAMYECKHE PEKOMEHIALMHM CHUCTEMATH3allMM  3aTaHHui
KOMIIBIOTEPHO-OPUCHTUPOBAHHOTO  00ydeHus1 auddepeHIMaibHbIM  YPaBHCHUSIM  CTY/ICHTOB
cnenuansHOCTH «KoMmbloTepHble HayKH 1 MHPOPMAIIMOHHBIE TEXHOJIOTHWY. [IpoaHamn3upoBaHsl
MOJXO/ABl OTEUECTBEHHBIX YUYCHBIX K CO3JaHMIO CHCTEMbl 3aJaHM{ MO BBICHICH MaTeMaTHUKe IS
CTYJCHTOB TEXHHUYECKUX CIEIHUATBHOCTEH, PACCMOTPEHBI CYIIECTBYIOIUE CHUCTEMbI OOYUCHHUS
muddepeHanbHBIM ypaBHEHUSIM. YCOBEPILICHCTBOBaHBI 11e o0ydeHus auddepeHraabHbM
yYpaBHEHMSIM OyAylmuX CIEIHAIUCTOB B 00JAacTH WH()OPMAIMOHHBIX TEXHOJIOTHH ITyTeM
UCTIONb30BAHUSI  MaTeMaTHYeCKOr0  MOJICIUPOBAHMS, HCCIECIOBAHUS  CTOMKOCTH  pEUICHUH
muddepeHaTbHbIX YPaBHEHUH H CUCTEM YpaBHEHHH. BhISCHEHBI IPUHIUIIBI CTPYKTYPUPOBAHHUS
coiepkaHusl OOyYeHHs C 1IeJbI0 CHCTEMaTH3alluy 3aJaHHi, TPU3BAHHOW 00ECIICUUTh YCBOCHHE
i depeHaNbHBIX  YPaBHEHUH CTYJEHTaMH CHEIUaIbHOCTH «KOMIBIOTEpHBIE HAayKH W
nHpOpMaMOHHEIE TeXHOJOTHIY. CHopMyIHpOBaHEl TPEOOBAHUS y CHCTEME yUCOHBIX 3aTaHUH,
000CHOBaHa 1L1eJIeCO00PAa3HOCTh MCIIONIB30BaHUS MPOQEeCCHOHATBHO-OPUEHTUPOBAHHBIX 3aaHUM,
CHOCOOCTBYIOLINX (POPMHUPOBAHMIO Y CTYAEHTOB YMEHHH MaTeMaTH4e€CKOro MOACTHPOBAHMS IMPH
noMonTy UG depeHInaNbHBIX YPaBHEHUH. 3a/IJaHNsT CUCTEMATU3UPOBAHBI 110 BUJIaM U CTETICHIM
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ciokHOCTH. llpennokeHbl mpuMepbl pa3paOdOTaHHOW CHCTEMbl 3aJaHUd M KOMIIBIOTEPHO-
OpPUEHTHPOBAHHOE CONPOBOXK/IEHHE OPraHU3aIMN UX PEIICHHS.

Knwouesvle cnoea: cnenpanuct mo MHGOPMAIMOHHBIM TEXHOJOTHSAM, CHUCTEMa 3aJaHui,
muddepeHragbHbIe YpaBHEHHS, KOMIIbIOTEPHO-OPHUEHTUPOBAHHOE COIIPOBOXKICHUE,
npodeccroHanbHO-OPUEHTUPOBAHHbIC 3aJaHHUS.

Sitak I. V. “The technique of creation of tasks system of computer-oriented learning of
differential equations by specialists of information technology”.

The article suggests methodical recommendations concerning the systematization tasks for
the computer-oriented mastering of differential equations by students of technical specialties.
Analyzed approaches of national scientists to create a system of tasks on higher mathematics for
students of technical specialties, reviewed existing learning systems of differential equations.
Goals of learning of differential equations by future professionals through the use of mathematical
modeling, investigation of stability of differential equations and systems of equations are
improved. The structuring principles of learning content in order to systematize the tasks that
should ensure future students mastering specialty «Computer Science and Information
Technology» differential equations are clarified. Tasks by types and degrees of difficulty. Offered
examples of the developed system of tasks and computer-oriented support for the organization of
their decision were systematized.

Key words: information technology specialist, system tasks, differential equations,
computer-oriented support, professionally-oriented tasks.

Beryn. Y HamioHanbHIN cTpateTii po3BUTKY OCBITH B YKpaiHi Ha mepion no 2021 poky [9]
HAEThCS MPO NPIOPUTETHICTH YINPOBADKEHHS CYYaCHHUX KOMII'IOTEPHUX TEXHOJIOTIH  [uis
3a0e3MeUYeHHs] TOCTYITHOCTI OCBITM Ta MiABHILNEHHS PiBHS HaBYAHHA. 3aCTOCYBAaHHSA CyYaCHHUX
NporpaMHKUX 3acO0iB IiJ] YaC HaBYAHHS BHIIOI MaTeMaTHKH MaiOyTHIX iH)KEHEPIB Y TEXHIYHOMY
YHIBEPCUTETI JIa€ 3MOTY BJOCKOHAIIUTH 3MIiCT HaBUaHHs. P03B’s3aHHS MpoONeMH, IO MOJTaE Y
BIOCKOHAJICHHI 3MICTy HaBYaHHS, O3HA4a€ CHCTEMATH3alil0 3aBAaHb, S5Ka YMOXIIUBHUTH
3aCTOCYBaHHsI KOMII IOTEPHO-OPIEHTOBAHMX TEXHOJIOTIM MiJ 4ac po3B’sI3yBaHHsS NPHUKIAJAHUX Ta
npodeciifHO-OpiEHTOBaHMX  3ajay, 110 CHOPHUAIOTH (OpMYBaHHIO B  CTYNCHTIB  YMIHHS
MaTeMaTuyHoro mopentoBaHHs. [IpoOnema HaOyBae OCOOMMBOI 3HAYYIIOCTI, SKIIO MAETHCS TPO
HaBYaHHSI MaWOyTHIX (axiBIiB 3 iHPOPMAIIIHHNX TEXHOJIOTiHM, OCKIIBKH iX MalOyTHS mpodeciiina
TUSTTBHICTE  O€3MOocepeHhO TIOB’S3aHa 13 3aCTOCYBAHHSM Ta JOCHIDKCHHSIM MaTeMaTHIHUX
MoJieNiel COolliabHUX, EKOHOMIYHUX, (DI3MYHUX Ta IHIITUX MPOIECIB.

VYueHi 3aiiManuch cUCTEMaTH3ali€l0 3aBJaHb Ul HABYaHHS BUIIOI MAaTeMaTHKH CTYICHTIB
texaiuanx cremianeHocTeit  (T. B. Kpmosa [6], K. B. Bmacenxo [3], O.I.€BceeBa [4],
I. B. Muxatinenko [8] Ta iH.), A7 miaroroBku MaiOytHix yuurenis matematuku (I. O. Muxanin
[7], O. B. CriBakoBcbkuii [11] Ta iH.).

HaykoBui He CTaBWJIM 3a METy pO3pOOHUTH CHUCTEMY 3aBJaHb KOMI IOTEPHO-OPIEHTOBAHOTO
onaHyBaHHS MalOyTHIMU (axiBuAMH 3 iHQOpMaLIHHIX TEXHONOTiH AU(EepEeHIIHHUX PIBHSIHb.

Cuctemaru3zanii 3aBJaHb, BUKOPHCTaHHS SIKUX YMOXKJIMBIIIOE HaBUaHHS IU(epeHIiaTbHUX
piBHAHBP MaHOyTHIX iH)KeHepiB 3 iH(OpMAIifHMX TEXHOJOTiH, MpPHUCBIYEHE HOCIIIKEHHS
3. B. boamapenko Ta B. Il Kmouka [5]. Ane ms cucreMa 3aBmaHb BHUMAara€ BIIOCKOHAJICHHS
BiJNOBIAHO O PO3BUTKY MOXKIIMBOCTEH CYy4aCHUX KOMII FOTEPHUX TEXHOJOT1MH.

AHani3 JiTepaTypHHX AAaHMX Ta NOCTaHOBKa mpoduemu. KoHienmito MareMaTHdHOI
MIATOTOBKM CTYJCHTIB BHIIMX TEXHIYHWX HaBYAJBbHUX 3aKIadiB po3podmia y CBOIX Mparsx
T.B. KpuiioBa [6]. Buena chopoekryBana cucreMy MNpoQeciiiHO-OpiEHTOBaHMX 3aBJaHb JUIS
HaBUaHHS BUIIOI MaTeMaTUKW MaiOYyTHIX iHXEHEepiB Ta chOpMyJroBaja METOAWYHI BUMOTH [0
noOylOBM CHCTEMM 3aBIJaHb, a CaMe: HasBHICTh JOCTAaTHbOI KiNbKOCTi (OpMajbHHX 3anad,
npodeciiHoi OJHO3HAYHOCTI Ta MPHKIAJAHOTO 3MICTy. 3amporOHOBaHA HAYKOBIEM CHCTEMa
3aBJaHb Oyjla OpiEHTOBaHA Ha CTY/ICHTIB MEXaHIYHHUX Ta XiMIYHUX (pakyiIbTeTiB Ta HE Tependavana
3aCTOCYBaHHS PI3HOMAHITHHX TeaarorigHux mnporpamMaux 3aco6iB (III13) mmst omanyBaHHS
nmudepeHItiaTbHIX PIBHSHD.
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HoBi mimxomu 10 HaBYaHHS BHINOI MaTeMaTWKH, 3aCHOBaHI Ha BIPOBAKEHHI OCBITHHOTO
1H(pOPMAIIIHHOTO CepeoBHILA, IO CIIPUsE iHTeHCH]IKALlii Mpoliecy HaBYaHHS BUILOI MaTeMaTHKU
MaiOyTHIX iH)KeHepiB-MamMHOOYAiBHUKIB, mporonye K. B. Bnacenko [3]. Po3pobmena Hero
CHUCTeMa 3aBliaHb, IO MICTUThCA B OCBITHHOMY I1H(OPMALIHHOMY CEPEIOBHII, YMOKIHUBIIOE
OpraHi3amil0 TPOIECy pe3yJbTaTUBHOI B3a€MOJii BHKIafada Ta CTyACHTa, ajle He BiAMOBigac
MEBHIM cucTeMi BMiHb, OMaHyBaHHS sIKOI HeoOXimHe s mpodeciiiHol misuibHOCTI MaiOyTHIM
¢axiBusaM 3 iHQOpPMALITHUX TEXHOIOTIH.

Komm’roTepHO-0pieHTOBaHA MOAETH CHCTEMH 3aBIaHb 13 BUIIIOT MATEMATHKH JIJIT MalOyTHIX
yauTeNiB  MareMaTHku po3poosieHa O. B. CmiBakoBcbkuM [11]. Y mocmipkeHHI PO3TIIHYTO
HaBUaHHS JIHIHHOI anreOpu, cHCTeMaTH3alis 3aBJaHb S ONAHyBaHHS CTYJICHTaMH
nudepeHLiabHIX PiBHSIHb Y HBOMY HE PO3IVISLIAIOCS.

Creopena I'. O. Muxaninum [7] cuctema HaBYaIbHUX 3aBJaHb i3 MU(EpPECHIINHUX PiBHSIHbD
TaKOXX PO3pPaxOBaHa Ha CTYACHTIB MEIarOTiYHUX YHIBEPCUTETIB, MaOYyTHS npodeciiiHa AisIbHICTD
SIKMX Ma€ OyTH MOB’s3aHa 3 BUKJIAIaHHAM MareMaTHku. CucTeMa MIiCTUTh 3aBJAHHS MPAKTHYHOTO
3MiCTy, TIOB’sI3aHi 13 3aCTOCYBaHHSM Jau(EpeHIiaJbHUX PIBHSHb [UII MaTeMaTHYHOTO
MOJICTIIOBaHHS Ta MaTeMaTH4Hi 3aBIaHHs, IO 3a0€3MeUyI0Th ONMaHyBaHHS MaHOyTHIMH BUMTEISIMU
mudepeHIialbHIX PIBHAHB y YacTMHHUX MOXigHMX. HaykoBeus Haromomrye Ha HEOOXiZHOCTI
OUTHII JOKJIATHOTO BHUBYCHHS MaTEeMaTHYHHX TEOpid, amxe B Horo pobOoTax Maibke He
PO3TIAAETECS MOXIIMBICTh 3aCTOCYBAHHS KOMIT FOTEPHO-OPIEHTOBAHMX TEXHOJOTIH OITaHyBaHHS
nudepeHLialbHUX PiBHSIHb.

Hocmimxenns 1. B. Muxaitnenko [8] mpucssiueHe 3MilIaHOMY HaBYaHHIO Av(epeHIianbHIX
piBHSHB MalOYTHIX iH)KeHepiB-MexaHikiB. CTBOpeHa HAyKOBIIEM CHCTEMa 3aBJaHb CIIPSIMOBaHa, B
OCHOBHOMY, Ha OpPTaHi3alil0 CaMOCTIITHOTO OMaHyBaHHS CTYJICHTaMHU Au(epeHIliaTbHUX PIBHIHb.
3aBIaHHs pO3MilleHi B CHCTeMi KepyBaHHs HaBuaHHAM Moodle, MaioTh npodeciiiHo-cpsMOBaHUN
3MICT, ane He MnependavaroTh 3acTOCYBAHHS KOMII FOTEPHHUX TEXHOJOTIM MAJisl OIaHyBaHHS
CTYJCHTaMH TPOLIEAYp pO3B’I3yBaHHs AU(epeHIliaJbHAX PiBHSHb.

CucTteMHMii aHaji3 3acTOCYBaHHS CydacHUX iHQopmamiiHux TexHosuorii HasuanHs (ITH)
ITiJ] Yac HaBYaHHA MU(EpeHIliaTbHUX PIBHIHb MailOyTHIX iHkeHepiB mposeneHo 3. B. bonmapenko
ta B. I Kioukom [5]. ABTOpHM TpPONOHYIOTh CHCTEMY HaBUAIBHHUX 3aBJaHb OIAHyBaHHS
nrdepeHLialbHIX PiBHSIHD (QaxiBISIMU B Taly3i iHpopManiiHIX TEXHOJOTIH, Sika Opi€HTOBaHA Ha
MOTHOJICHHS Ta PO3LIMPEHHS 0a3u 3HaHb 3 1H(pOpMaLIHHUX TEXHOJIOTi Ha OCHOBI BUKOPHCTaHHS
cucteM komr torepHoi Marematuku (CKM), a came MathCAD 14 ta Maple 13. 3aznaunmo, 1110
o0uaBa i MporpamMHi MPOAYKTH He € OE3KOMITOBHHUMH, TOMY 3aCTOCYBAaHHS iX y HaBYaJIbHOMY
mpoiieci Mae neBHi TpyaHouti. Kpim Toro, 3a micTh pokiB y cucTeMi npodeciiHuX yMiHb CTY/ICHTIB
JOCIIPKYBaHHUX CIICHIaIbHOCTEH BiOYIUCS TEBHI 3MiHHW, a II¢ BUMAara€ BHECEHHS BiIIIOBITHHUX
3MiH y 3MiCT HABYaHHS.

OTxe, mpalli BHIICBKa3aHUX HAYKOBIIIB BiZIOOPaKYIOTh BXKJIWBI, ajie JIMIIEC MEBHI CTOPOHH
JOCIIDKEHHs TPOOJeMH CTBOPEHHSI CHUCTEMH 3aBIaHb ONAaHYBAaHHS BHIIOI MaTeMaTHKH, 30KpemMa
mudepeHIlialbHAX PiBHAHb, MaHOYTHIMHU (axiBISIMH 3 KOMIT FOTEPHHX HayK Ta iH(OpMAaIliiHUX
texHonoriit (KHralT).

Hins Ta 3aBaaHHs gociaimkennsi. [IpoBeaeHi MOCHIIKEHHS CTaBWJIM 32 METY OINUCATH
METOIMKY CHCTEeMaTH3alii HaBYAIBHUX 3aBAAaHb KOMII IOTEPHO-OPIEHTOBAHOI'O  HABYaHHSI
nudepeHItianbHIX piBHAHD MaliOyTHIMU (axiBismu KHtalT.

st nocsirHeHHs MOCTaBIeHOT METH OYJI0 BUPIILIEHO TaKi 3aBOaHHS:

1) mpoaHammizoBaHO iCHYIOYi CHCTEMH 3aBAaHb, IO 3a0e3MeuylOTh HABYAHHA BHIIOL
MaTeMaTHKH, 30KpeMa JudepeHIialbHIX piBHSIHb, MAHOYTHIX iHXXEHEPIB;

2) 3’SCOBAHO MPUHIMIK CTPYKTYPYBaHHS 3MICTy HaBUaHHS 3 METOK CHCTeMaTH3allil
3aBlIaHb, 10 MAIOTh 3a0e3MeunTH onanyBaHHs MaiOyTHiME (axiBisgmu KHralT nudepenmianpamx
PIBHSHB;

3) chopMyIBOBAaHO BUMOTH J0 CUCTEMH HABYAIBHHUX 3aBJIaHb KOMIT IOTEPHO-OPIEHTOBAHOTO
HaBUaHHA AU(epeHIiaTbHUX PIBHSIHD MalOYTHIX iH)KEHEpiB;

4) 3ampOITOHOBAHO TIPHUKIIAIN 3aBIaHb Ta KOMII FOTEPHO-OPIEHTOBAHUH CYIIPOBi OpTraHi3allii
iX po3B’s3yBaHHA MaiibyTHiMHU ¢axiBusmu KHralT.
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Buknax wmarepiany. CTBOpeHHS CHCTEMH HaBYaJbHHUX 3aBAAHb 13 JUCLUIUIIHH
«dudepenuianbHi piBHSHHD A8 cTyIeHTIB crierianbHocTi KHTalT Mu 3nilicHIOBa H B JIEKiIbKa
etamiB. Ha miAroToB4oMy eTari BUSHAYMIIM MICIe TUCIUIUTIHU B CUCTEMI IMiITOTOBKU (haXiBIIsl.

Y BIAMOBIZHOCTI 3 BUMOTaMH J0 TpodeciitHol MisUTBHOCTI CTyACHTa 3a3HaueHOl
CTIeIiaTbHOCTI, MaiOyTHIW (paxiBelb TMOBHHEH BMITH BHKOHYBAaTH MaTeMaTHYHY ITOCTaHOBKY
3ajayi, AKy cOpMyaboBaHO (haxiBLEM BiAMOBITHOI MPEAMETHOI Tajy3i B OMHCOBOMY BHIJISAI,
o0paTh METOJ PO3B’sI3aHHS, MPU LBOMY, SKIIO ICHYIOTh CTaHAAPTHI METOAM, MPOBECTU BHOIp
CHeIliali3oBaH0i MaTeMaTHYHOI PO3PAaXyHKOBOI CHCTEeMH Ta BHKOHATH B Hi HE0OXigHi
po3paxyHKu. Y BHIIQJIKY, SIKIIO TaKy CHUCTEMYy HE 3HAiJIEHO, MPOBECTH AITOPUTMI3AIlil0 Ta
MPOrpaMyBaHHsl METOAY 1 BHKOHATH PO3PAaxXyHKH 3a JIOMOMOTOI0 MNpPOrpaMH, SKy CTBOPEHO.
Po3po0Oka anroputmy Ta nporpamu BiJOyBa€eThCsl Y BUIIAKY, SIKIIO HE ICHYE CTAaHAAPTHOTO METOLY
pO3B’si3aHHST 200 TOTOBOTO MPOrPaMHOTO 3ac00y CHMBOJBHHMX a00 YHCEIbHUX MaTeMaTHYHHX
po3paxyHkiB. ToMy HaBYajgbHy WIiATOTOBKY CTYJIEHTIB MOOYZOBAaHO TaKWM YHHOM, 1100
SIKHAMKpAIIe MM rOTOBUTH MaiiOyTHROTO (haxXiBIlsI 10 O3HAYEHOI JisUTEHOCTI.

BinmoBimHO MO JIOTiIKM OpraHi3amii HaBYaNbHHS CTYICHTIB creniadbHOCcTi «Komm roTepHi
Hayky Ta iH(OpMAIliiiHI TEXHOJIOTI(» AMCHUIUTIHA HABYAJIHHOTO IUIAHY PO3AUICHO HA TPH TPYIIH:
¢dbyHnaMeHTanbpHa MaTeMaTHKa, 0a30Be MPOrpaMyBaHHs Ta KOMIT IOTEPHI TEXHOJOT11, KibepHeTHKa 1
MaTeMaTH4HEe MOJEIIIOBaHHS.

Hucrumumina  «/ludepentiansai  piBHAHHS», SK PO3AUT  BHUIIOI MaTeMaTHKH, — IIe
¢yHnamMeHTanpbHa MaTeMaTHYHa JUCLUIUIIHA, OCHOBHMMH 3aBIaHHAMHU SKOI € (HOpMyBaHHS
0a30BMX MaTeMaTHYHHUX, 3arajlbHOTEOPETUYHHUX, CBITOIMSAHUX TIOHATH; PO3YMOBHX JiH 1
3arajbHAX CHOCOOIB PO3B’SA3yBaHHS 3aBlaHb, HABUYOK POOOTH 3 MAaTeMaTHYHUMHU (QOpMyJIamu i
MPaKTUYHUX YMiHb PO3B’S3YBaHHS TUIOBHX MAaTEMAaTHYHUX 33ja4, JOCIIDKCHHS TPOCTIIINX
MaTeMaTHYHUX Mojeield. 3HaHHS Ta BMIiHHS, OTpUMAaHi MiJ 4Yac HaBYaHHA IU(EPEHIiaTbHUX
PiBHSIHB, MalOTh OyTH BHKOPWCTaHI CTYIEHTaMH IiJ 4ac OMaHyBaHHS IUCIMILTIH MpodeciiiHOro
CIpSIMYBaHHS, TakuxX sK «MoJemoBaHHs CKIagHuX cuctem», «[lapamenbHi Ta po3nopiieHi
oOuncieHHs», «MojenoBaHHS BHUIAJIKOBHX MPOIECiB» Tomo. HeoOximHICTh BpaxXyBaHHS
MIPUHIIAITY HACTYITHOCTI B Oprasizaiii (yHIaMeHTaIbHOI Ta mpodeciiHOoi MiITOTOBKH, a TaKOX
nomupeHHs 3acrocyBanHs CKM i 9ac MoAenmoBaHHs MPHU3BENO 0 YTOYHEHHS Iijie HaBUYaHHS
mudepenuianbaux piBHAHB ([P). Ilin 4yac yToyHeHHs wijed HaBYaHHS MM NPHIUIH yBary
pO3MIIsiAYy THIIIB MaTeMaTWYHUX MOJeNell, Mo MOXyTh OyTh onmcaHi AudepeHIiaTbHUMU
PIBHSHHAMH a0o0 iX CHCTeMaMH, IOCHIDKCHHIO ICHYBaHHS, €IHOCTI 1 CTIHKOCTI PO3B'SI3KIiB
IQepeHIianbHuX PiBHSIHD Ta iX CHCTeM, 3aCTOCYBaHHIO MPOTPaMHUX 3acO0iB Il PO3B’sI3yBaHHA
MOCTaBJICHUX 3aBJIaHb.

Orxe, B poueci HaB4aHHs JIP ctynentn cnerianbnocti KHralT, MaroTs:
po3pizuamuy TANY nu(epeHIiaIbHUX PIBHSIHB MIEPIIOTO Ta BULIUX HOPSJIKIB;
3acmocogyéamy TPOLEAYPU PO3B’S3yBaHHsS PI3HUX TUHIB AW(EpeHLiaJbHUX PIBHAHBb IEPIIOrO
HOPSIIKY, JIHHIAHUX JU(EpeHI[ialbHUX PIiBHSHb N-TO MOPSAAKY Ta cucTeM TU(PEPEHIIaAbHUX
PIBHSIHB;

BUKOPUCMOBYSAMU OMPUMAHT 3HAHHA IJSL PO3pPOOJNIECHHSA MaTeMaTHYHHX MoOpesied 00’€KTiB 1
npoueciB  iHpopMaTH3alii, po3B’s3yBaHHS 3aJad ONTHUMi3amlii, MPOTHO3YBaHHS, ONTHMAJIBLHOTO
KEpyBaHHS Ta MPUUHSITTS PillleHb, TOIIIO;

docnidocysamu 81ACMUEOCHI MATEMaTHYHIX MOJIENIel (KOPEKTHICTh, IIOBHOTA, CKJIAHICTh, TOYHICTD
Mojienel; iCHyBaHHs, €IHICTb 1 CTIHKICTh PO3B'SI3KiB, TOIIO) HA OCHOBI TEOPIii CTIMKOCTI pO3B’A3KiB
nudepeHLialbHIX PiBHSHD;

BUKOPUCIOBYBAMU  NPOSPAMHI  3acoOU TII dYac PO3B’sI3yBaHHA 3aBIaHb Ha pO3pPOOKY Ta
JOCJII/PKEHHS aJrOpUTMIB (DYHKIIIOHYBaHHS KOMIT FOTEPU30BAaHUX CHUCTEM METOAaMU IHTErpyBaHHS
JTHIKHUX AudepeHtianbHuX PiBHAHB #-TO TOPSIIKY.

[IpoekTytoun cucTeMy HaBYalIbHUX 3aBHAaHb 13 AW(EpEHLIaNbHUX pPIBHAHb, MU
OpIEHTYBAJIMCh CaMe Ha YTOYHEHI Il HABYAHHS JOCIHIHKYBAHOI JUCHUIUIIHU. [0 NpUHIUIIB
(opMyBaHHS CHCTEMH 3aBJaHb MH BIJIHECIIM MPHHIIUIHN TOCHIIOBHOCTI, B3aEMO3B’S3Ky Ta
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B32€MO3AJIEKHOCTI, UITKOI i€papxii MiX CKIaJHUKaMu. BpaxyBaHHS 3a3HaueHHX MPHUHIIUIIIB
YMOXJTUBUIIO BU3HAUCHHS BUMOT JI0 CUCTEMHU 3aB/IaHb, 1110 Ma€e OyTH CTBOpEHA Ha OCHOBI:
MIMOPSAIKYBaHHS BCIX 3aBHaHb CHCTEMH OCHOBHUM ITUISIM HaBYaHHS, SKi CPOpPMYIHOBaHI y
BUIIAA] IEBHUX BHUIIB MisIILHOCTI;

CTPYKTYPYBaHHS 1 CHCTeMaTH3alii 3MiCTy HaBYaHHS;

PO3MO/IUTY 3aBlaHb HA TPYITH, 110 00 €THAHI 3a ClIOCOO0M PO3B’SI3yBaHHS;

3HAXOKEHHS 3arallkHOTO Croco0y poO3B’SI3yBaHHSA ISl BCIX 3aBIaHb oOnHIE] Tpym: 1
MIPEJICTABIICHHS HOTO Y BUIJISI OPIEHTOBHOT POLIEYPH [TisSITBHOCTI.

JOTPUMAHHS TOCIIJOBHOCTI TOJa4i 3aBJaHb OJHIET TpyHM TMPUHIMIIAM: BiJ MPOCTOrO JO
CKJIAJIHOTO, BJI CTAHJAPTHOTO JIO TBOPYOT'O, BiJl KOHKPETHOTO JI0 a0CTPAKTHOTO.

Takox mig Yac cucTemarusailii 3aBiaHb OYJO BpPaxoBaHO BAXJIMBICTh 3a0€3ICUCHHS
B32€MO3B 3Ky MiX (yHAAMEHTAIhHOIO Ta MPOQECIiHHOI IMiITOTOBKOW CTYAEHTiB. OCHOBHUM
3acoboM pearizailii mpuHIMITY TpodeciiHOl CIpPSIMOBAHOCTI HABYAHHS MaTeMaTHKH € CHUCTEMa
npoheciiHO-OpiEHTOBAHUX 3aBIIaHb.

Mu miatpumyemo naymky H. B. CkopobGoratoBoi [10], ska Bu3Hauae npogheciiino-
opieHmogaHe 3a80aHHs SIK JesKy aOCTpakTHy MOJIENb peanbHOl MPOOJIEMHOI CHTYyaIlii
MIPAKTUIHOTO XapakTepy B mpodeciiiHiii cdepi MisTBHOCTI, MO cHOopMyIHOBaHO Y BepOATBHIMH,
3HaKoBii abo oOpasHo-rpadiuHiii Qopmi, Ta moO Moxe OYTH pO3B’sA3aHa MaTeMaTHYHHMHU
3acobamu. Kpim Toro, Oymo BpaxoBaHO, II0 OCHOBHHUMHM IHCTPYMEHTaMH pOOOTH MaiOyTHBOTO
(haxiBrs 3 iHPOPMAIIHHIX TEXHOJOTIH € KOMII I0Tep, KOMIT IOTepHi 1 MepeskeBi TexHoiorii. Tomy
mig vac cucreMaruzanii  npogeciiiHO-Opi€HTOBaHMX 3aBlaHb MH OPIEHTYBAJIUCH Ha Te€, IO
oprasizalist IXHbOr0o po3B’s3yBaHHS Ma€ CYyIPOBOIKYBAaTUCh HABYAHHSM CTYICHTIB 3aCTOCOBYBATH
MOXJIMBOCTI Cy4YacHUX iHQoOpMariiHuX TexHojoriii. Came 3acTOCyBaHHS CHCTEMH 3aBIaHb
KOMII FOTEPHO-OPIEHTOBAHOTO ONaHyBaHHS AW(EpeHIiaTbHUX PIBHSHb Ja€ 3MOTY 3pPOOHTH Iie
HaOLIBII TPUPOAHO Ta e(PEKTHBHO.

OTxe, A0 CUCTEMH 3aBJaHb KOMII IOTEPHO-OPIEHTOBAHOTO HaBUaHHS AU(EepeHUiaIbHUX
PIBHSHBL MU BiIHECIH TaKi ITOCIIIOBHI B3a€MOIIOB’sI3aH1 MaTeMaTH4HI, TPAKTHIHI Ta TpodeciiftHo-
Opi€HTOBaHI 3aBIaHHs, OpraHizamis po3B’si3yBaHHs sKuX depe3 BukopuctanHs IKT 3abesmeuye
¢opmyBanHs 3HaHb, yMiHb 1 HaBuuok cTyneHtiB KHralT Ta cTBOproe mimrpyHTs s ix
MIONAJBINIOT0  OTMAaHyBAaHHA IUCIUILTIH mpodeciiHoro crupsMmyBaHHi. CTBOpeHa cHCTEeMa
HaBYAILHUX 3aBJIaHb M€ BUTIIS, SIKUH MTPECTABICHO HA PUCYHKY 1.

‘ MpuknapHi 3@ npodeciitHo-opicHTOBaHI 3aBaaHHA

CucrteMa HaB4YaJZibHUX 3aa/

maTEMaTH‘-IHi 3aBOoaHHA

Puc. 1. CtpykTypa cucTeMH HaBYaIHLHUX 3aBAaHb KOMII FOTEPHO-OPIEHTOBAHOTO ONTaHyBAHHS
IuQepeHLianbHUX PiBHAHb MAaiOyTHIMU (axiBISIMH 3 THPOPMALIHHUX TEXHOJIOTIH

BpaxoBytoun TpHHIMNM YCKIQJHEHHS CHCTEMH 3aBJaHb, [I0 Oylo 3alporOHOBAHO
B. I1. Becnasibko [1], Mu po3poOMIM MOXKIIMBI PiBHI CKJIAJIHOCTI CHCTEMAaTH30BaHUX HaBYAJIbHUX
3aBlaHb 3 NU(EpeHIiaTbHUX PiBHSHb.

HaBegemo mpukianyd crcTeMaTH30BaHUX 3aBlaHb, II0 MArOTh 3a0€3MEYUTH ONMaHyBaHHS
crygeHTamu TeMu «JludepeHiianbHi piBHAHHS MEPLIOTO MOPSAKYY.

OOwuparoun mepimui piBeHb CKJIaMHOCTI, cTyAeHTH crerianbHocti KHtalT marote BMiTH
po3mizHaBaTh BUDIAA IU(EPeHIiaTbHAX PiBHSAHB, BH3HAYATH IOPSAJOK PIBHSHB, BiITBOPIOBATH
HaWIIPOCTIMMX MaTeMaTHYHi [ii, SK-OT: TPYITYBaHHS €JIEMEHTIB, 3aMiHa ITOXiTHOI BiIHOIICHHIM
mudepenianip Tomo. s BpaxyBaHHS IIMX BUMOT MOke OyTH oOpaHe 3aBaHHs, 1[0 pO3pOOJICHE
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3a moromororo mporpamu My Test ta mependadae BUOiIp AEKITBKOX TPAaBUIBHHUX BiATOBiIeH
(puc.2).

crpodxa  Crpasca

e ——

T —
Cepen 3a X piBHSIHL ™ P ianbni:

v—In?(x+cosx) =2

AoGapume ewe

Puc. 2. Odopmnenns 3apaanns B mporpami My Test
3aBmaHHs APYTOTO PiBHA CKIAAHOCTI CHPSMOBaHI Ha PO3Mi3HABAHHS CYKYITHOCTI €JIEMEHTIB,
BiATBOPEHHsI MPOCTIIIOTO ANTOPUTMY i, BUKOHAHHS 3aMiHM 3MiHHUX Yy JIU(epeHIiaTbHOMY

PIBHSHHI, 3HAXOKEHHSI TAaOMMYHMX MOXIJHHUX Ta mMepBicHMX. Hanpukmaz, micist opranizamii mifg
gac JICKIi1 HaBYaIhHO-T3HABAIBHOI TiSTIFHOCTI CTYIEHTIB 31 cXeMoto (puc. 3)

V' = feIe()

TaK

PiBHAHHS 3 BiAOKPEMJIGHUMU 3MIHHUMK M(I,y)dx + N(I,y)d_}}l =10
\

Nl ) =Ny 't j=ft

\ JliHinHe piBHAHHSA NepLUOro NOpPA[KY

OpHopifne piBHAHHA BM Hi aN

dy ox

Hi Hi
- n H . .
PiBHAHHA y HOBHUX AndepeHiiianax Foo  PHICTE PO3PaxyHKiB

Puc. 3. [lpoueaypa BU3HAYECHHS THITY TUPEPEHIIIATEHOTO PiBHIHHS
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CryneHtam Moxe OYyTH 3alpoOIIOHOBaHE TECTOBE 3aBIAaHHs, PO3pOOJCHE 3a JIOMOMOIOH
nporpamu My Test, ske nependaydace 3icTaBICHHS €JIEMEHTIB (pHc. 4).

- Penarop Tecros MyTestX SNE X

: Mapamerpsisasanuin Mapawerpuitecra Texcr Hacpoiika  Crnpaska
fFI0000BE

v svBpary| [ © Ocrosroe © Copuynuposku | © flonontuTensio | ® “eprosuk

CKIaiTh BiINOBIHICTh MiK AHpepenniaTbHAMHA

PiBHSIHHSIMH Ta iX THOAMH:

ro: 1 [&] Orpamserme no spevesul ] 0:00:00 [5]  Pua E@

06U Crncok sagaHHit |

¥

Te COOTBETCTEME AN BCEX BapHAHTOB OTBET:

y= (y/x)z +A(y/x)+2 , | miniftee JIP mepmoro mopaky

=
‘

Y+y/x=(x+D)e" /x | ZIP 3 MOAUIBHAMH 3MIHHHMH

Y=yt yZ 5 JIPy noBHHX nudepenmianax

RARAN

dycosx = ydx/Iny 4| onHOpinHe JIP Nepmioro Nopsaky

«

fx +sin y)dx + (xGos y +sin y)dy =1

T‘

[ (5] loGaBuT ewe BapuaHT oTBETa ]

Puc. 4. Od)opMneHHﬂ 3aBJaHHs B [IPOrpaMi My Test

3aBmaHHS TEpHIOro Ta JPYroro piBHIB — MaTeMaTHYHI 3aBAaHHS PEeNpOTyKTHBHOTO
XapakTepy, HalllJIeHI Ha MPakTUYHE 3aCTOCYBAaHHS CHCTEMAaTH30BaHOTO TEOPETUYHOTO Marepiaiy,
SIKMI OyJI0 BUBYEHO CTYJAEHTaMH 3a34aJIeTib.

3aBmaHHs TPETHOTO PIBHSA CKIATHOCTI TAaKOXXK MaTeMaTH4HI Ta MOTPeOyIOTh 3aCTOCYBaHHA
HabyTHX yMiHb JJIsl PO3B’sI3yBaHHS TUIOBHMX 3aBJaHb. IXHE PO3B’A3yBaHHS OPTaHi3OBYEThCA i3
JOTPUMAHHSAM CTAaHAAPTHUX MPOLENyp Ta 3a0e3leuyioTb ONAaHYBAaHHS CTYICHTAMH TaKUMH
npotienypamu. Hampuxiaz, (puc. 5) po3B’s3yBaHHS JiHIHHOTO nU(EpeHIialbHOTO PiBHAHHS, THI
SIKOro OyJio BU3HAUEHO ITiJ] Yac PO3B’s3yBaHHs MOMNEPEIHBOIO 3aBJaHHS, MOXE BiIOYBaTHUCh 3a
JIOTIOMOTOI0 TPEHAXEpy, 3a SKUM IOPSIOK il BIAMOBiZa€e TMEBHIA MpOIEaypi PO3B’SI3yBaHHS
3aBIAHHS:

Vv 4+ px)v = fF(x)

BusHavaemo p(x)=__ , f(x)
- =V ZZ -
_r PP C D D

MNepesipnMo pesynbTaT 3a gonomoroto CKM Maxima, BUKOPUCTOBYIO4YN KOMaHAy integrate(p(x),x)

2y D Dy — = 7

2e(x) = [ e’ r(xdDdx

CHVAED BED
v =u(x)v(x)+ C

Puc. 5. Ilpouenypa po3B’si3yBanHs JiHiliHOTO /[P mepmioro nopsaxy
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3a npoyedypor po3e’sA3VEaHHA JIHILHO20 Di6HAHHS X X , 3HAUOIMb 1020 3a2anbHUl
PO38 30K,

BukoHaHHA 3aBIaHb 4YETBEPTOTO PiBHS BHMAara€ BiJ CTyIAEHTa BHUKOPUCTAHHS 3HaHb Y
chcTeMi MDKTEMaTHUHHUX 3B’s3KiB. Lle mpakTu4Hi 3aBAaHHS, OpraHizamis pPO3B’sI3yBaHHS SKUX
nepeadadyae 3aCTOCYBaHHS NIEBHHUX TEIarOTiYHUX MPOTPAMHUX 3aC00iB.

HaBenemo npukiaa Takoro 3aBIaHHS: GUKOPUCHOBYIOUU BUSHAYEHHS CULU MOKY AK NOXIOHOI

._dg .V

= i=—
3apsady  KOHOeHcamopy 3d 4acom dt  ma saxon Owma R suaiioime  3apso
eNIeKMPONIMUYHO20 KOMN TOMEPHO20 KOHOCHCAMOopa 8 MOMeHM t NiCAA BKIIOYEHHs, AKUWO 8i00MO
Wo BiH Ma€e EMHICMb ¢ ma niOKIOYeHUl y 1anytoe 3 Hanpyeoro E ma onopom R. J{ns po3e ’a3yeanns
PIBHAHNA cCKOpUcmatimecs XMapHum po3sg ‘azanviuxom Math24.biz.

Ilim wac BUKOHAHHS 3aBIaHHS CTYICHTH MalOTh CKOPUCTYBaTHCh  (hOPMYIIOIO

d
y=£-% R _p_ &
€JEKTPOPYLIIHHOI CHUIIH € Ta oTpuMaTu qudepeHIliaTbHe PIBHIHHS dt ¢ . Ilicna
BU3HAUCHHSI THUITY DiBHSHHS (puC. 3) Ta pO3B’si3aHHS JIHIMHOTO PiBHAHHS (pHC. 5) OTPUMAEMO
t

. . =cE—CjeR
3araJilbHUn p03B’H30K P1BHSHHS, a CaM€ g 1 .
Mathoa biz R*dg/dt = Eg/c
anJJ.er\bl Pewenue
I'Ipomsso,u.Haﬂ Solve the separable equation R %ErJ =ec- %
WHTerpansi
Divide both sides by e — £2
NuddepeHuuanbHbie R 20 ¢
ypaBHeHus at _q
Ll
YpaBHeHus ¢
HEDaBEHCTBa Integrate both sides with respect to t
R de®)
Onucanmne hyHKLUMIH f 2 gt = fl dt
—E e v
B @
Evaluate the integrals
—c Rloglc e — g(t)) =t +ky, where ky is an arbitrary constant

Solve for g(t)

(L

4

glt)=ce—-¢€ cR ¢

=l

Simplify the arbitrary constants
Answer:

r
gty =ce+kye <R

Puc. 6. Po3B’s3yBanHs piBHSHHA 32 morioMoror Math24.biz

Jo 3aBoaHp m’SITOrO piBHA BiZIHOCHMO NpOQeCiiiHO-Opi€HTOBaHI 3aBAaHHSI, PO3B’A3YBaHHS
AKHX 3a0e3nedye imitamito MalOyTHBOI mpodeciiHoi misTbHOCTI CTyAeHTIB. Opranizamis
PO3B’sI3yBaHHS TaKUX 3aBlaHb MOTpPeOye Bijl CTYJACHTIB BUKOPUCTAHHS HABUYOK MPOTPaMyBaHH:I
Ui pealtizanii anroputmiB HaOmmxeHoro poss’sizyBaHHs /P ta cuctem /JIP, mo marote Oytm

chopMoBaHI TiJ] Yac HaBYaHHA Ha TnepmioMy Kypci aucumimoiiau «lIporpamyBanus», Ta
3actocyBanHs CKM.
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3aBnaHHs MOKe OyTH 3alPOIIOHOBAHO Y BUTJIALL KEHCY, 10 CKJIAAY SIKOTO BXOANTH:
(hopMYITIOBaHHS 3aBIAHHS: 86AXCAIOUU, WO WBUOKICIb NPUPOCTY HACELeHHs NPAMO HPONOPYILiHA
KIIbKOCMI HACENeHHs, 3HAUOIMb 3ANeHCHICMb MIdC KIIbKicmio Hacenenus A ma wacom t, AKuo
BIOOMO, WO 6 OCAKUU MOMEHM, SAKULL MU APULMAEMO 34 NOYAMKOBUU, KiNbKICMb HACENeHHs
Oopisnrosana Ao, a yepes pik 6ona 36inbwunaca Ha a %. Obuuciims nepeddbauy8any Ha yii OCHO8I
KitbKicmyb Hacenenus gauioeo micma Ha 1 ciunsa 2020 poky, nonepeonvbo po3paxysasuii Ha OCHOGI
HAOAHUX CIAMUCMUYHUX OQHUX NPpUpicm 3a nonepeduiu pix. /[ns poss’szanns obepimv 00uH i3
3anPONOHOBAHUX NPOSPAMHUX 3AC00I6);

TUIOBA MOJICTb IPUPOCTY;

CTaTUCTUYHI IaHi PO KUIBKICTh HACeNICHHS MiCTa 3a OCTaHHI 5 POKiB;

(hopMynH Ui po3paxyHKy IIPUPOCTY HACEICHHS;

npuknamd 3actocyBaHHs CKM Ta xMapHUX 3aco0iB  MaTeMaTH4YHUX PpO3PaxXyHKIB  JUIs
po3B’s3yBanHs [P mepioro mopsaky.

[ToOynoBa MaTeMaTH4HOT MOJIETT, 11O Tependavae OTPUMaHHS TU(EPEHIIiaTbHOTO PiBHSHHS,
3a3BUYall HE BUKJIMKAE TPYAHOIIIB y CTYAEHTIB, TOMy MIO BimoOpaskae mporec, (popmamizarris
skoro Oyma mpencraBieHa mifg vac Jekmii. OpraHizaliss OTpUMaHHS 3arajJbHOTO, a MOTIM
YaCTUHHOTO pO3B’s3ky JIP Moxke Oytu 3iilficHeHa 3a JOIMOMOTOK) 3acTOCYBAaHHS pI3HUX
mporpamanx 3aco0iB: CKM Maxima Ta xMapHHUX po3B’s3aibHUKIB Tumy Wolfram|Alfa abo
Math24.biz.

BucnoBku OTxe, aHajdi3 iCHYIOUMX CHCTEM 3aBlaHb, L0 3a0€3MEeUyIOTh HaBYaHHS BHUILOL
MaTeMaTHKH, 30Kpema IudepeHlianbHuX piBHAHb, MalOyTHIX (axiBuiB 3 iHpopMaiiHUX
TEXHOJIOTI YMOJJIMBUB 3 SICYBaHHS TPWHININB CTPYKTypyBaHHS 3MICTY HaBYaHHA 3 METOIO
cUCTeMaTH3allii 3aBlaHb, IO MarOTh 3a0€3MEYUTH KOMII FOTEPHO-OPIEHTOBAHE ONAHYBaHHSI
MaiiOytaiMu QaxiBusimu KHralT audepenuiansaux piBHAHB. JJOTpUMaHHS BHMOT 10 CTBOPEHHS
CHUCTEMHM HaBYaJbHHMX 3aBJaHb CHPHAJIO IX cHUCTeMaTu3alii Ta po3polli METOAWYHUX
peKOMeHAaliil Momo opraHizamii po3B’sA3yBaHHS 13 3aly4eHHSIM KOMIT IOTEPHO-OPIEHTOBAHOTO
CYIPOBOJY.

Jlo mnomanpmMX BEKTOPIB HAYKOBOI'O TIOIIYKY HaleXUTh Oe3nocepeqHs po3poOka
HaBYAJIBHOTO T0CiOHMKa «KOMIT 10TepHO-0pi€eHTOBaHI MPaKTHYHI 3aHATTS Ta JIabopaTopHi poOOTH
3 nudepeHianbHIX PiBHAHBY, 10 MiCTUTh CTBOPEHY CHCTEMY 3aBJIaHb.
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