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mexHosoaull 8 3a8edeHulU 8bicwez0 0bpazosaHua. B cmamee 0b60ocHosaHa Heobxodumocme
ucrione3osaHus SMART-mexHonozauli 8 0byYyeHUU UHOCMPAHHOMY A3bIKY NPogheccUOHA1bHO20
HanpasseHus, ChopmyIuPOBAHbI OCHOBHbIE MPUHYUMbI ee (YyHKYUOHUPOBAHUS U OCHOBHbIE
xapakmepucmuku. Ha npumepe uHcmpymeHmos SMART-mexHonozauli (8ebuHapebl, coyuanbHble
cemu, 602U, cucmemsl 3AEKMPOHHO20 MNPernodasaHUs UHOCMPAHHO20 SA3blKd, y4YebHble
npoepammsl  SMIART)  npoaHanu3uposaHsl  GKMYAsnbHOCMb U 0BOCHOBAHHOCMbL  UX
UCronb308aHUA € OUOAKMUYECKoU MOYKU 3peHus, ommeveHa Heobxoo0umMoCcmb MoCmMosiHHO20
CoBepWEHCMBOBAHUSA MPOYECCA NPenodasaHus C UX MOMOUWLIO.

Knroueeble cnoea: cospemeHHbie mexHonoauu, SMART-mexHonoeuu, eebuHap,
coyuaneHele cemu, 602U, cucCmMeMbl 3/1eKMPOHHO20 NMPEenoo0asaHUs UHOCMPAHHbIX A3bIKOS,
SMART-yuebHUK.
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PO3B’A3AHHA NPOPECIMHO-NPUKNAOHUX 3AAAY Y ®OPMYBAHHI
MATEMATUYHOI KOMNETEHTHOCTI MAMBYTHIX ®AXIBLIB TEXHIYHOIO
nNPO®INIO

Y cmammi npedcmasneHo obrpyHMy8aHHA HeobxiOHOCMI 8rposadHeHHA 8 npouec
HABYAHHA NMpogheciliHO-NPUKAAOHUX 30004 AK 00H020 3 Halibinbw Odiesux winsxie peanizayii
NPAKMuYHoI (paxoeoi) cnpamosaHoCcMi KAAcu4HOI MamemMamuy4Hoi Mi0d2omoeKu 8 YacmuHi
opmysaHHA Halieaxcausiwoi onepauyiliHo-mexHo102iYHOI  CKAadosoi Mamemamu4Hoi
KomnemeHmHocmi malibymHix ¢axisyie mexHiyHo20 npogpino. HasedeHo nonapHuli
p032780 KAACUYHUX murosux 3a0a4y ma npogheciliHo-opieHMosaHuUx 3a0a4, Wo Marome 8
OoCHo8i 00uUH i moli camuli meopemuyHuli mamepian i3 ecmyny 0o po3diny «Bunadkosi
npoyecu». [lpoaHanizosaHi 3a0ayi mMa 3anporioHo8aHi 071 po32ad0y 3080QHHA €
3ano3uvyeHUMU 3i cmeopeHo20 asmopamu 6aHKy 3a0ay, 3micm AKux eidnosioae
pazmeHmam peanbHUxX mexHi4Hux npobaem.

Knwoyosi cnosa: mamemamu4yHa KomrnemeHmMHicme, onepayiliHo-mexHo102iYHa
CK/1a008a MamemMamu4yHoOi KomnemeHmMHocmi, eumoau 00 npogeciliHo-NPUKNadHUX 3a0ady.
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MNoctaHoBKa npobnemun. Y  HUHIWHbOMY  MOCTIHAYCTPiaNAbHOMY
cycninbCTBi  paxiBui TEXHIYHOro npodintd BM3HAYAIOTb PiBEHb OMAHYBAHHA
CY4aCHUX TEXHONOTIN, PO3BUTOK IHHOBALIMHOI EKOHOMIKM W  Ky/abTypy,
b6e3nocepegHbO BMNAMBAKOTb HA CTAHOBJIEHHSA HALiOHANbHUX CTpATEriyHmX
iHTepeciB Ta MaWbyTHE pAeprkaBuU. HOBITHI BMMOrn [0 AKOCTI NiAroTOBKM
¢daxiBuiB, AKa Mae 3abe3neunTu ixHO NpodecinHy MOBINbHICTb, TOTOBHICTb A0
aganTauii Ta CaMOBAOCKOHa/IEHHA, 0OYMOB/IHOE NOLWYK iIHHOBALIMHUX METOA,IB i
MeTOAMK GOpMYyBaHHA Ta PO3BUTKY NPOPECINHOI KOMMNETEHTHOCTI.

OcHoBY cy4acHOi npodecCinHOi  MigroToBKM  MambyTHiIX  ¢axiBuis
TexHiyHoro npodginto y 3BO cKknagae matemaTtvyHa NiAroToBKa, «y 3B'A3Ky 3
YHIBEPCANbHOIO POAII0 MAaTEMATUKM B MOAENOBAHHI M BMBYEHHI MPOLECIB i
ABULL, PIi3HOI NpupoaM, a TaKoX BMAMBOM MATEMATMKM Ha 3arajibHuM
iHTEeNeKTyanbHUN PO3BUTOK ocobuctocti» (Apxo, 2017, c. 143). Otxe,
HaMBAXNMBILLOK CKNAA0BOI NPOPEeCcinHOT KOMMNETEHTHOCTI ManbyTHIX ¢paxiBLiB
TEeXHIYHOro Npodinto € IXHA MaTeEMaTUYHA KOMMNETEHTHICTb.

Mg,  mMaTemaTMyHOKO  KOMMETEHTHICTI0O  PO3YMIEMO  FOTOBHICTb A0
3aCTOCYBAHHA CYKYMHOCTi HAbyTMX MaTeMaTMYHMX 3HaHb, YMiHb, HABMYOK,
34aTHOCTEN, CnocobiB  AisNbHOCTI, KpeaTMBHMX fAKoCcTeM ocobuctocTi (siKa
3aBepwuia MNEeBHUI eTan OCBITHbOro npouecy) B ePeKTUBHOMY 3AiNCHEHHI
UTTEBUX, NPOPECIMHMX, @ TAKOXK NOAANbLUMX HaBYaNbHUX GyHKLUiN (Apxo, 2017,
c. 191). Ha Hawy AyMKy, rOTOBHICTb A0 €(pEKTUBHOro 3A4iMCHEHHA MANOYTHLOI
$axoBOi  AifNbHOCTI, 3HA4YHOK Mipoto, 0bymoBAIOE BONOAIHHA nNpodeciiHO
3HAYYLLMMM aCMEKTaMM KAACMYHUX MATEMATUYHUX OUCLMNAIH, AKi € OCHOBOLO
MaTEMATUYHOro anapaTy cneuiasibHMUX KypciB NpodinbHOI NigrotoBkn. OgHMMm i3
HaMbinbWw AjeBMX WNAXiB peaniszauii nNpakTMyHoi (PpaxoBoi) cnpAMoBaHOCTI
KNAaCMYHOI  MaTeMaTMYHOI NiArOTOBKM  TPAAULIMHO BBAXKAETbCA  LUMPOKE
BNPOBAAXXEHHAA B  NpOLeC HaBYaHHA  npodecCinHO-NpPUKNagHUX  3a4ad
(EmenbsaHoBa, 2016; EmenbaHoBa, 2013; Kapnosa, 2016; MuweHuHa, 2016).

AHanis aKTyanbHUX AochigXeHb. Bigomi maTtemaTtukm-negaroru
MUHYNoro n  TenepiwHboro ctonitta  (O. M. Kpunos, A. [. MuuKic,
B. B. THeaeHKo, /1. [. Kyapasues Ta iHLWi) HEOAHOPA30BO KOHLEHTPYBAAK yBary
Ha TOMY, WO BWKNALAHHA KNACUYHUX MATEMATUYHUX OUCUUNAIH Y TEXHIYHUX
3BO Bce » HeaocTaTHbO NpuUcTocoBaHe A0 noTpeb mambyTHiX ¢axiBuiB, AKi
3aUiKaBaeHi B 3aCTOCYBaHHI MaTeMaTMYHOro anapaty. AgKe, AK NigKkpecntoBas
BUOATHUMA MaTeMaTMK i mexaHik O. M. Kpnnos, «iHXeHep UiHYe came
NPUKNAAHY CTOPOHY, BOayaloun B HiM 3pa3oK Toro, AK MNOTPIOHO AiaTn B
aHanorivHomy BMMNagKy B MaMbyTHiM npaktuui» (Kapnosa, 2016, c. 50). VY
HanNpPAMIi YCYHEHHA 3a3HA4YeHUX He4ONIKIB KNACUYHOT MaTEMATUYHOI NiATOTOBKM
negaroramm Cyy4aCHux TexHiyHmx 3BO [OCArHYTO MNEeBHUX MNO3UTUBHUX
pe3ynbTaTiB, AKi BiAOOpParKeHO B YUCENbHUX MNiAPYYHUKAX i MeTOAUYHUX
NOCiBHMKAX i3 KypcCy BULLOI MaTEMATUKKN Ta MOro OKPEMUX PO3AiNiB, HaNpPUKNaA,
(BeHuenb, 2013; N'eBopkaH, 2002; Mukynuk, 2011; Apxo, 2017). Ypaxosytouu
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BaK/IMBE 3HAYEHHA B Cy4YaCHi MaTemaTu4Hi niaroToBui ManbyTHiIX ¢daxiBuiB
TEXHIYHOrOo Npodintd MMOBIPHICHUX NWUTaHb, MW 30Cepeaunn 3yCUANsa Ha
NPUKNAAHOMY  acMekTi  BMKAagy  MaTtepianiB  Teopii  MMOBIpHOCTEN,
MATEMATUYHOT CTaTUCTUKM, TEOPIl BUNAAKOBUX NpOLECiB.

AHani3z rpyHToBHUX pobIT (BeHuenb, 2013; Mukynuk, 2011; XaH, 1969;
Apxo, 2017), npncBAYEHUX 3a3HAYEHOMY MUTAHHIO, A03BOJINB AiATU BUCHOBKY, LLO
Hanbinbw po3pobieHNMM Yy NPUKNALHOMY BIAHOLWIEHHI € po3ainn 3 Teopii
MMOBIpHOCTEM Ta MaTeMaTMYHOi CTaTUCTUKWU. TaK, [AOBIAKOBMA MOCIOHMK
(Mukynuk, 2011) micTUTb NEBHY MHOMWHY MPaAKTUKO-OPIEHTOBAHUX 3a4ad
TEXHIYHOrO 3MiCTy 3 Teopii MMOBIPHOCTEM i MATEMATMYHOI CTAaTUCTMKK. Haww
HaBYa/IbHO-METOAMYHUI NOCIBHUMK (Apxo, 2017), npu3HavyeHnn ans npodecinHo-
MaTEMATUYHOI NiAroTOBKN HGaKanaBpiB TEXHIYHOrO NPodi/to, BKAKOYAE NPUKIAAHI
334a4i TEXHIYHOI Ta TPAHCMOPTHOI cNPsAMOBaHOCTI. PyHAAMEHTaNbHY PO3POOKY
(XaH, 1969) amepurKaHcbkux ¢axisyis I'. Xana i C. LLanipo npucesyeHo ogHoMYy 3
OCHOBHMX acMNeKTiB MaTeEMATUYHOI CTAaTUCTUKM — PYHKLIAM po3noainy, Wwo 3ycTpi-
YalOTbCA B IHXEHepHiM npakTuyi. CBOEID rO/I0BHOKO METOK aBTOPM BBAXKAOTb
aonomory ¢axiBuam TexHidyHoro npodinto y BMOOPI NPUMHATOI CTAaTUCTUYHOI
MoZeni 4ocniaXKeHb Ta il BUKOPUCTAHHI B PO3B'A3aHHI NPaKTUYHMX 334a4.

Y Bigomomy HaB4YanbHOMY nocibHWMKY (BeHuenb, 2013) npeactaBneHo
CUCTEMATUYHWUI BUKNAA, NONOXKEHb TEOPii BUNAAKOBUX npoueciB ana ¢axisLiB i3
KibepHEeTNKM, NPUKNAAHOI MaTeEMATUKW, aBTOMATM30BAHMX CUCTEM YMPaABAIHHS,
aBTOMaTu3auii  TexHo/MoriYHMx npouecie  Towo. [lpote  PopmMyNtOBaHHS
npo¢ecinHo-NPMKNAAHNX 33434 MalOTb y3ara/ibHEHUA XapaKTep Ta He Bigobpa-
XaloTb 3MICT KOHKPEeTHMX npobnem, AKi nocTaioTb nepes ¢daxiBUAMM MEBHUX
ranysen 3HaHb («MexaHiuHa iHXeHepiay, «ENeKkTpuyHa iHKeHepis», « TpaHcnopT»,
«ByaiBHMUTBO i apxiTekTypa» Towo). OTKe, BBAXKAEMO aKTya/IbHUM CTBOPEHHS
H6aHKy 3a3HaYeHUXx NPodeciMHO-NPUKNALGHMX 3a4ay Ta BKAKOYEHHA MNPUKNALIB
IXHBOro [OO0CNigXeHHA Yy BUWKNag po3giny «Bunagkosi npouecu» 3 €AMHUX
METOAMYHMX NO3ULLIN PO3B'A3aHHA BiAMNOBIAHUX TMNOBUX KNACUYHUX 3a4aM.

MerTolo CTaTTi € HaBeAEHHA K/KYOBUX MPUHLUNIB Ta OOrpYyHTyBaHHA
HeobxiaHOCTi BNPOBAaAMKEHHA B MNpPoOUEeC HaB4YaHHA NPodecCinHO-NPUKAAAHUX
3a4a4 ik 04HOro 3 Hakbinbl AieBMX WAAXiB peanisauii npakTUYHOI (haxoBoi)
CNPSAMOBAHOCTI KNAaCUYHOI MaTEMATMYHOI NiArOTOBKM B 4YaCTUHI GOPMYyBaHHA
HalMBaXKNMBILWOI onepauinHO-TeXHONOTIYHOI CKNaaoBoi MaTeMaTUYHOI
KOMMNEeTEeHTHOCTIi ManbyTHiX ¢paxiBLiB TEXHIYHOrO Npodinto.

MeTtoau pocnigKeHHA. [na BUpilLeHHS 3aBAaHb, BiANOBIAHO A0 MeTH
CTaTTi, BUKOPUCTOBYBA/INCA TEOPETUYHI Ta eMnNipuyHi meToam AOCNIAXKEHHA:
aHani3 i cMHTe3 NpeacTaB/eHOI B HAYKOBUX Arkepenax iHpopmalii 3 npobiemu
dopMyBaHHA Ta PO3BUTKY MAaTEMATUYHOI KOMMNETEHTHOCTI ManbyTHix daxisLiB
TEXHIYHOro npodinto.

BuKknap ocHOBHOro martepiany. Y Hawin poboTi (Apxo, 2017, c. 204) 6yno
BifA3HAYeHO, WO BMiHHA $OPMYyNOBATU MATEMATUYHI MOCTAHOBKM MPAKTUKO-
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OPIEHTOBAHMX Ta NpodeciMHO-NPUKAAAHMX 334a4, 3aCTOCOBYBATU A0 iXHbOro
PO3B'A3aHHA aHaNITUYHI Ta YUCENbHI MaTeMaTU4YHi MEeToAM, a TaKOX Cy4yacHi
iIHPOPMALIMHO-KOMYHIiKaL,iMHi TexXHoAorii BU3Ha4aloTb HaMBaXNMBILWY
onepauiMHO-TEXHONOrIYHY CKNaA0BY MaTeMATUYHOI KOMMNETEHTHOCTI MalbyTHIX
¢daxiBuiB TexHi4HOro npodginto. HeobxigHicTb popmyBaHHA BUCOKOro piBHA
onepawuiMHO-TEXHONOTYHOT MaTEMATUYHOI KOMNETEHTHOCTI ManbyTHiX ¢axisuiB
OOrPYHTOBYE aKTyasIbHICTb CUCTEMHOrO po3rnagy B po3gini «Bunagkosi
npouecn» npodecinHo-NPUKAAAHNX 3a4a4, NOCTAHOBKM AKUX MOZAENIOTb
KOHKPETHi TexHiYHi npobiemun neBHOI ranysi Ta cneuiafbHOCTI.

ManbyTHim ¢axiBuamMm TexHiYHOro npodinto, nepw 3a Bce, HeobXigHO
PO3YyMITU Npupoay BMNAAKOBOro GaKTOpy B PiI3HOMAHITHUX TEXHOAOTIYHWUX
npouecax. [JocnigXeHHA 3HA4YHOI KiNbKOCTIi KypCOBMX Ta AUNAOMHUX pPobIT
3pobyBayis 3BO TexHiYHOro npodinto, HaykosBux nybnikauin 3p06yBauis,
BMKNAZauiB Ta (axiBuiB 3a3HAYeHMX BMLLE Tany3en 3HAHb, A03BOINAM HaM
3pobUTU TaKMIM BUMCHOBOK. baraTto TeXHONOrYHUX NPOLLECIB CYNPOBOAXKYOTHCA
BMMNAaAKOBUMM 3MiHAMM, AIKI NOB'A3aHO 3:

— BWNAAKOBMMM  NOPYLUEHHAMW  XapPaKTEPUCTUK  TEXHONOTIYHOro
obnagHaHHA Yepe3 HecTabiNbHICTb BHYTPILWHIX PpaKTOpPiB cucTemu;

—  BMNAAKOBUMMU ANHAMIYHUMM HABAHTAXKEHHAMM, A0 AKUX NPU3BOJATL
30BHiLWHI paKkTOpW.

B ocTtaHHbOMY BMNAAKY MOXYTb cnocTepiratuca Bibpauii  Konic
aBTomMobinA nig 4yac pyxy no rpyHToBi Aopo3i; Bibpauii onop mocTa nig yac
PyXy BaHTAXXHOr0 aBTOTPAHCMOPTY; BMMALKOBI BiAXWIEHHA 3aKpiNaeHoro
BaHTAXy Bi4 334aHOr0 MONOXEHHA Mig, 4Yac pyxy 3ani3HMYHOro noTAry;
BMNAAKOBI 3MiHM opAnHaTM npoodinto o0bpobneHoi noBepxHi B340BXK AAHOI
Tpacu; BMNagKoBi 30ypeHHA B eNeKTPUUYHMX NaHUorax Ta ix BNauB Ha poboTty
aBTOMATU30BAHUX NPUCTPOIB TOLLO.

HaBegemo npuknagn po3B'A3aHHA KAACMYHMX TUNOBMX 3ada4y Ta
npodecinHo-NpuUKNagHUX 3agad i3 BCTyny A0 Temun «Bunaakosi npouecu».
Po3B'A3aHHA UMX 3a4ay [FPYHTYETbCA Ha O3HAYEHHAX Ta B/IACTUBOCTAX
XapaKTepPMUCTUK BMMAZAKOBOro npouecy (MaTemMaTUYHOro CnoAiBaHHs, aucnepcii,
KopenauiinHoi pyHKLT, KoedilieHTa Kopensauii).

3apaua 1. Bunagkosy ¢yHkuito X (t) sapano y surnaai X (t) =Vt +b, ge
V — HenepepBHa BWMNAAKOBA Be/IMYMHA, AKY PO3NOAiINEHO 32 HOPMAJIbHUM
sakoHom N(M;o?), b — HeBMNAaAKOBa BeAMUMHA. 3HANTM MaTeMaTUuHe
cnogisanHa M[X(t)], aucnepcito D[X (t)], kopenauiitny dyHruito K y (t;,t,)],
KoediuieHT kopenauii Iy (1,t,).

Po3B’A3aHHA.

M[X({®)]=M[Vt+b]=M[V]t+b=m-t+b

D[X (t)] = D[Vt + b] = D[V]t? = & - t2.
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Kx(t,t)]=M [(X (t,) —my (tl))(x (t;) —my (tz))] =
=MI[Vt; —mt))(Vt, —mt,)] =
=MV 2T, - Pty =[MIV 1= DIV1+ (MIVIY’| = DIV I,
K x (t,.t)]= DV Itt, =0ty .

Ky () ot
r(t,t)= X\1:%2 — 12 =1
D@D () o2 oy

3ayBaxumo, Wo KoediuieHT Kopenauii Iy (f,t,) AopiBHIOE oauHUL,

ockinbkn Bunagkosa oyHkuia X (1) niHiiHO 3anexuTb BiA BMNaAKoBOI
BennUMHM V (icHye dyHKLioHanbHui 38’a30k mixk X (t)ta V).

3apava 2. AHani3 aBapiMHOCTI B pPO3MNOAINbYNX MepeXax cepeaHboi
HanNpyrM MOKa3y€E HAABHICTb nepenajis Hanpyru, WO MOAYNIOTbCA
BUNAAKOBMMU KONMBAHHAMU. Y pe3ynbTati Ha BXi4 NPUCTPOIOD HAAXO4MTb
curHan, ¢asa AKOro € BUMNAKOBO MOAY/bOBAHOK. 3HAUTU MaTeMaTUYHE
crnogiBaHHA, AuMCNepcito, KopenAuinHy OJYyHKUilo Ta KoediuieHT Kopenauii
sunagkosoro curHany X(t)=sin(t+V), sakwo Bsunagkosy sennuuny V,
pPiBHOMiIpHO po3noaineHo Ha BiapisKy [0; 2m].

Po3Bs’Aa3aHHA.
1 2r 1 27
M[X()]=— j sin(t +V)dV =—{(-cos(t+ V)}} =0
l 27[ ] 2 1 272'1
DIX ()] == [ sin®(t+V)dV = — [ Z{l-cos2(t +V)}dV =
27 0 27 0 2
2
1 1. 1
=— {27 —=sin(t+ V)| }==
4y 27— sin( )0 =5

K x (t;,t,)]=M[sin(t;+ V) - sin(t, + V)] =2i2j”sin(tl+ V) -sin(t,+ V)dV =
T o

1 271'1

= I =(cos(t;—t,) —cos(ty+ t,+2V) )dV =
2rr ) 2

2

_ 1 cos(tl—tz)-V—isin(t1+t2+ 2V :icos(tl—tz)
A 2 2

0

1
—cos(t, —t
Kytnt) o0t

N NN f f
2\2
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KoediuieHT kopenauii Iy (f,t,) curnany X(t)=sin(t+V), dpasa axoro €
MOAYNbOBaHOK BUMNAAKOBOK BeNMUYMHOW V, € @PYHKUIEO BiaCTaHi MiX
nepepizamu 1, i t, 3 nepiogom 2m.

YacTo Ha TEXHOJNOriYyHi cucTeMM BMNAMBAE He oAHa, a ABi W binblie
BMNAAKOBMX PYHKLii, KOXKHY 3 AKMX NOB'A3aHO 3 AiEI0 OKPeMOoro abo AeKinbKox
BUNagKoBmx  GakTopiB. BWHMKAE 3apaya BU3HAYEHHA  XAPaAKTEPUCTUK
BUMNAAKOBUX MpoueciB, 0OyMOBAEHWX CYyMOl BMMaAKOBUX YHKUiM, 3a
XapaKTEPUCTUKAMM CKNaZoBuX. [nA BUpPIWEHHA LbOro MUTAHHA B pasi 4BOX
BUNAAKOBUX QPYHKLiIM BBOAUTLCA [AOAATKOBA XapPaKTePUCTMKA, B3aEMHA
KopenAauiHa GyHKLiA, WO XapaKTepu3ye 38’A30K MiXK HUMM.

3apaya 3. 3HaMTU B3aEMHY KoOpenAauinHy OyHKUilo Ta KoediuieHT
B3aeMHOI Kopenauii asox Bunagkosmx npouecy X (1) =Ut,Y (t) =U +Vt, vy akux
aucnepcia i MatemaTuUyHe CnoAiBaHHA He3aneXXHUX BunagKkosux seindmd UiV
pisHi, T0610, DU)=D(V)=D i MU)=M(V)=0. V akux sunagkax
KoediLieHT Kopenauii AOPIBHIOE OANHUL Ta HY/HO?

Po3B’A3aHHA.

M[X(t)]:M :I\/I[U]t:O

M [Y(t)]: M [U +Vt]:O

Ky (tt) =M [X Q)Y (t2)] - M [X @)]M[Y (t,)] =

=M [(Ut)U +Vt,)]=M[UU]t, + M [UV Jt,t, =Dt,

Oucnepcia sunagkosux npouecis X(t) ta Y (), cknagosi akux UiV e
He3aNneXXHUMMN, AOPIBHIOE:

D[X (t,)]= D[Ut ] = DU t)? = Dt;?

D[Y (t,)] = D[U +Vt,]=D[U]+ D[V]t,? = D + Dt,* = D1+ 1,°)
KoediuieHT B3aemHoi Kopenauii Iyy (t;,t,)
Kyy (ttp) DY

1
Dy (t)+/Dy (t,) ) \/Dtlz \/D(1+t22) i \/1+t22 |

Po3rnaHemo niHiliHo 3anexni sunagkosi npouecn X (1) =Ut,Y (t)=U . ix

Iy () =

KoediuieHT B3aemHOI Kopensauii yy (t;,t,) aopisHioe
Ky (5) DY Dy

JDx D, ;) Jor,yD1 Dt

PosrnaHemo Bunagrosi npouecn X (1) =ULY (t) =Vt. Bunagkosi dyHKuii

ey (t,tp) =

X(t),Y(t)e nesanemnumn dynkuiamm i ix Kyy (t,t,) aopisHioe Hynio. Y
TaKoMy BMNaAKy KoediuieHT B3aemHoi Kopensauii Fyy (t;,t,) =0.
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O6buncneHmn y  3apadi 3  KoediuieHT B3aeEMHOI  Kopenauii

1
Iy (t, ) = \/7
1+t22

0OYyMOBNIEHMI  HAABHICTIO He3aneXHoi Bunaakosoi BennumHm V.  3i
36iNblWEHHAM napameTpy t2 koedilieHT Iyy (t,1,) 3meHwyeTbea i TicHoTa

Ma€E Yy 3HAMEHHWKY Nig KOpeHem [04aHOK t22. BiH

38’a3Kky Mix dyHkuiamm X(4),Y (t,) cnagae.

3apaua 4. BibpauiiHni npouec, AKOMY NigAat0TbCA ONOPU MOCTA Nig, Yac
pyXy NO HbOMY /IETKOBOr0 aBTOMODIiNA, MOXHA YABUTU HAKNALEHHAM [BOX
Bunagkosux npouecis X (t)=Usint,Y(t)=U +V cost, pe aucnepcia i
MaTeMaTUYHe CNoAiBaHHA He3aNeXHUX Bunagkosux seanmdmnH U i V
popisHiotote D(U)=DV)=D i MU)=M((V)=0. O6uncautn koediuieHT
B3aeMHoIi Kopenauii vy (t;,1,) BibpauiitHoro npouecy.

Po3s’A3aHHA.

M[X(t)]=M[Usint]=M [U]sint=0

MY ()]=M[U +V cost]=0

Ky (t,12) = M [X (&)Y (1)) - M [ X (W) M [Y (t)] =

=M [(Usint;)(U +V cost,)]=M [UU ]sint, + MUV [sint, - cost, = Dsint,

KoeoiuieHT B3aemHoi Kopenauii Iyy (t,t,) 3anexutv Big Aucnepcii
npouecis X(t), Y(t)
Kxy (t,1)
\/Dx (tl)\/DY (t,)
D[X (t,)] = D[U sint,] = D[U]sin?t, = Dsin?t,
D[Y (t,)]= D[U +V cost,] = D[U]+ D[V]cos?t, = D + Dcos?t, = D(1+ cos’t,)

ey (t,t5) =

Kyy (t1,1) Dsint; sint

My (t,t,) = = =
X JDx (t)+/Dy (t;) \/Dsinztl\/D(1+coszt2) [sint,|\/1+ cos?t,
=sgn(sint )—1
= 1 -
w/1+cos t,

B otpumanint dopmyni ana Iyy (t,t,) mMHOoxHMK Sgn(Sint;) BusHauae

1
XapaKTep NiHIMHOro 3B’A3KYy BUNAAKOBUX 30ypeHb, @ MHOMHUK T
y1+cost,

BW3HAYa€E CTyNiHb MiHIMHOIT 3a1eXHOCTi BMMNAaAKOBUX CKNaAoBuMX BibpalinHOro
npokuecy.
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Y AKOCTI NpuUKNagiBs KOPUCHUX, Ha HaWw nornag, 3agay, 3MIiCT AKUX
BiANoBiAaE parmeHTaM KOHKPETHUX TeEXHIYHMX Npobaem, WO NOoCTarTb Nepes
daxiBUAMKM Pi3HMX ranys3em i cneuialbHOCTEN, HaBeOAEMO MEBHY KiNbKiCTb
NOCTaHOBOK 3aBAaHb 3i CTBOPEHOro Hamu 6aHKy npodecinHO-NPUKNAZHUX
3a/1a4 TexHiyHoro npodinto. Tak camo, AK i 3agayi 1 — 4, ui 3aBAaHHA 3i BCTyny
A0 po3ainy «Bnunagkosi npouyecn».

3aBaaHHA 1. BibpauiitHnit KoHTponb (BK) AK HepynHiBHUIA KOHTPO/Db,
[O03BONSIE BUABUTU NpPUXOBaHi aedeKkTn o06n1agHaHHA, AKI NpU3BOAATb A0
BMMAZKOBMX BibpaLii, WO 3MiHIOIOTb NapaMeTpy NOKA3HMKIB TEXHIYHOTO CTaHy
cuctemn. BK nesHoro By3na ob6nagHaHHA NOKa3aB HAABHICTb Y KOHTPOJbHIM
Touui BiGpauiiHUX KonuBaHb i3 xapakTtepuctukammn M[X(1)]=0,4cost i
D[X(t)]=0,2. 3anucatv iMmoBipHicHi XapakTepucTukmu BibpauiitHOro npouecy,
AKWO  BMMAAKOBMM  MpoLec €  HOPMaJbHMM  MPOLECOM;  3HAUTH
P{X(t=7)€[0,10,2]} - /MmoBipHicTb 3HaxOA}KeHHA BMNAAKOBOI BENNYMHU
X(m) y mexkax [0,1; O,2].

3aBaaHHA 2. [loniroHHi BunpobyBaHHA aBTOMObLINA NPOBOAATbL Ha
NOJIOTHI AOPOrK 3i WTYYHUMU HEPIBHOCTAMMU TUNY APIOHOT ranbknu. ABTOMobinb
BUNPOOOBYE HaBaHTAaXKEHHA BMMNALKOBOrO XapakTepy, AKi NpUBOAATL A0
Bibpauin Konic. Bunaakosi Bibpauii Konic y HanpaAmKy, nepneHauKyIapHOMY
naowmHi  goporn, matotb surnag X (t)=Asinot + Bcos2wt, pe w -
HeBMMNagKoBa BenuuMHa; A, B — BMMAAKOBI amnniTyau, He3anexHi W
po3nogineHi 3a HopmanbHMM 3akoHOM N(0;02).

3HAWUTM OAHOBUMIPHUN 3aKOH PO3MOAiNYy MMOBIPHOCTI Ta KOpenAauinHy
PyHKLU;jto BUNnaakosoro sibpauiiHoro npouecy X ().

3aBaaHHA 3. Mig yac pyxy aBTomobina no Tpaci 3 ueMeHTHO-6eTOHHUM
NOKPUTTAM KOJIMBAHHA MiABICKM MOKHA BBaA)KaTW BMMNAZLKOBMM MPOLECOM
Z(t):Xsin[Y(t+2)], fie BUNaAKOBI BeNMUMHU X i Y He3anexkHi, BUnagKkosy

BeNMUYMHY X pO3NOAiNeHO 3@ MOKAa3HUMKOBMM 33aKOHOM 3 MapameTpom A, a
BMNAAKOBY BeNNYMHY Y PiBHOMiIpHO po3nogineHo Ha Bigpisky [0; 2]. 3Hantm
ANs  BUNagkosoi yHKUiT Z(t) matemaTuyHe crnoAiBaHHs, Aucnepcito Ta
KopenauinHy GyHKLUito.

3aBpaHHA 4. BunagKoBi 3MilleHHA BAroHiB 3ani3HWYHOrO nNOTAry B
NAOWMHI, NepneHAMKYNAPHIA A0 HanpsaMKY pyxy (Tak 3BaHi «niacTpnbyBaHHA»
BaroHiB Yepes MeXaHi3M «MNPOC/U3aHHA» KOJICHUX Map), MOXHa BBaXKaTu
BMNALKOBUM npouecom 3i CKNagoBumMm
X({t)=Ucos2t +Vsin2t,Y(t)=Ucos2t —-Vsin2t, pe HesanexHi BUNALKOBI

BeanumHn U i V matoTb piBHi maTtematuuHi cnogisanHa M(U)=M(V)=0 ra
ancnepcii DU)=D(V)=D. 06uncanTm B3aEMHY KopenauinHy
d)YHKLll“'O KXY (tl’tZ) .

3aBpgaHHA 5. BumiptoBaHHA 3HayeHb Hanpyru B pPO3NO4iINbHUX
eNeKTPUYHMX MepeXkax NMpPoTArom A06M NoKasano BMNAAKOBUIA XapaKTep 3MiH
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Hanpyrm X(t), AKi XapaKTepusyTbCcA KOpenAauinHoi  QyHKUiEL

2
Ky (tl,tz)ze_(tl_tz) . 3HaUTK KopenauinHy OYHKLI, Ancnepcito i KoediyieHT

KopenAuji BunaaKkoBoi 3miHK Hanpyru Y (t) = X(t) +cos2t.

+t2

3aBpaHHA 6. AHani3 aBapiMHOCTI B PO3MNOAiI/IbHUX MepeXax CepeaHboi
HaNpPyrn MNOKA3ye HaABHICTb nepenagiB Hanpyru, mMoAeNbOBaHWUX BUMALKOBUM
npouecom X (t) 3 piBHOMiIpHMM 3aKOHOM po3MOAiNYy, MaTeMaTUHHUM

CNOAiBaHHAM MIX{®)]=My =1 [ KopenauinHoi dyHKuUi€eto
Ky (1) = %e_Ztl_tz cos3ft, —t,|. O6umcautn P{X(t) < J2} - VimosipHicTs

TOro, WO MiK Hanpyry yepes aBapiMHiCTb byae meHLwe BeAUYUHU \/E YMOBHMX
OANHULb.

3aBaaHHA 7. Y cyyacHOMy ByAiBHULTBI LUMPOKO 3aCTOCOBYIOTbCA MaNbOBI
dyHOAameHTH. Mpu BibpauitHOMY 3aHYPEHHI Nanb y 'PYHTI BUHMKAKOTb Bibpauii,
AKI NnepefatoTbCA HA PO3TalloBaHi N06aAM3y cnopyamM M MOXKYTb NPU3BECTM [0
MOWKOAMKEHHA MNiA3EeMHUX KOMYHIiKaUi, ocigaHHA yHOAMEHTIB npuaernnx
byaisenb. BibpauiMHMM KOHTPOAb Yy MNEBHiM Touui FPYHTY BUABUB HAABHICTb

BibpaLiiiHMX KoNuBaHb i3 KopenauiHoto ¢yHKujero Ky (t,t,) :e_‘tl_tz‘. 3HanTn

KopenauinHy ¢yHKuito, aucnepcito i KoeodiluieHT Kopensauii BibpauiHoro
X(t)
+12

curHany X (), akuit nopoaxye sunagkosi sibpauii Y(t) =

BUCHOBKM Ta NepcneKTMBM NOAANbLIMX HAyKOBUX PO3BigoK. PoboTty
NPUCBAYEHO OAHOMY 3 HaMbinbw AieBUX WAAXiB GOPMYBaHHA HaMBaXKAMBILIOT
onepauinHO-TEXHONONYHOI  CKNafAoBOI  MATeMaTUYHOI KOMMETEHTHOCTI
ManbyTHIX dpaxiBLiB TeEXHIYHOro NPodiato — yNnpoBaAKEHHIO B NPOLLEC HAaBYAHHS
3p06yBavis 3BO npodeciiHo-npuKknagHux 3agad. Y 3B'A3Ky 3 HaA3BUYAMHO
Ba*K/IMBUMWU 3HAYEHHAMM MMOBIPHICHOrO acneKkTy MaTemMaTUyHOi MiAroToBKM
yBary 3ocepearKeHo Ha NpodecinHO-NPUKNagHMNX 3aga4ax po3ainy «Bunaakosi
npouecu». HaBeaeHO MOMNAapPHMIM pPO3rNAA4, KAACMYHMX TUMNOBMX 33ga4y Ta
npodeciMHO-OpPiEHTOBAHMX 3a4ay, WO MaloTb B OCHOBi OAMH i TOWM camui
TEOPETUYHMN MaTepian 3i BCTyny A0 po3ainy «Bunagkosi npouecu».
3anponoHOBAHO MEBHY KiNbKICTb 3aBAaHb TOrO0 CAaMOro po3ainy, 3MIiCT AKMUX
BiAnoBiAae dparmeHTam KOHKPETHUX TEXHIYHMX NPobiem, WO NOCTalTb Nepes,
daxiBuAMMK pi3HUX ranysen i cneyianbHocTen. Hanpamom noaanblunx HayKOBUX
AOCNigeHb BBAXKAEMO peani3auito aHaNorivYHOro NonapHoOro posrnAagy 3anad
iHWWMX Tem 3a3Ha4YeHoOro po3ainy 3  MeTo  HAyKOBO-MEeTOAUYHOro
06rpyHTYBAHHA Ta NOAA/IbLIOrO CTBOPEHHA HABYa/IbHOTO NOCIOHMKa.
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PE3IOME

EmenbaHoBa TaTbsaHa, Jlereiiga Amutpuia, MrawHbiii Oner, Apxo TatbAHA. PeweHune
npodeccnoHanbHO-NPUKAALHbIX 3afay npwu dbopmmpoBaHmm MaTeMaTU4YeCcKom
KOMMETEHTHOCTM by ayLMX CNeLmanmncToB TEXHUYECKoro npoduns.

B cmamee ob6ocHosblieaemca Heobxodumocmes 8HeOpeHUs 8 npouecc obyvyeHus
NMpogeccuoHaMbHO-MPUKAAOHbIX 30004 KAK 00HO20 U3 Haubosnee OelicmeeHHbix nymel
peanausayuu  npakmu4veckoli  (npogheccuoHanbHol) HanpasaeHHocmMuU  Kaaccuyeckol
mamemamu4eckoli no02omosku 8 4acmu GopMuposaHus eaxcHeliwel onepayuoHHO-
mexHoso02u4eckoli cocmasasawell  mamemamuyeckol  KomnemeHmHocmu  6yoyuux
crneyuaaucmos  mexHu4yeckozo npoguas. [lpusedeHO  nonapHoe  paccmompeHue
KAQCCUYEeCKUX MUroebix 30004 U npogeccuoHabHO-0pUeHMUPOBAHHbIX 30004, UMEWUX 8
OCHogBe O00UH U mom e meopemuyeckuli mamepuana Mo ecmynaeHuro 68 pasoesn
«Cnyy4aliHble npoueccol». [poaHAAU3UPOBAHHbIE U MpPednoxXeHHble 078 PACCMOMpPeHUs
300Q4u  ABAAOMCA 3AUMCMB0BAHHbLIMU U3 CO300HHO20 aemopamu 6aHKa 3a0ad,
co0epxaHue Komopbix coomeemcmayem ppazMeHmam pPeasnbHbIX MexXHU4YecKux npobaem.

Knouyesble cnosa: mMamemamuyeckKas  KOMIMEemeHMHOCmMb,  OrnepayuoHHO-
mexHOo02U4eCKAs CoOCMasaawas Mmamemamu4eckoli KomnemeHmHocmu, mpebosaHus K
MpogeccuoHaIbHO-MPUKAAOHbIM 300a4YaM.

SUMMARY

Yemelianova Tetiana, Leheida Dmytro, Ptashnyi Oleh, Yarkho Tetiana. Solution of
professionally applied problems in the formation of mathematical competence of future
technical specialists.

Modern requirements for the quality of training of specialists of the higher educational
establishments determine the search for innovative methods and techniques for the formation
and development of their professional competence. The most important component of
professional competence of future technical specialists is their mathematical competence.

The authors understand the mathematical competence as the readiness to use a set
of acquired mathematical knowledge, skills, abilities, modes of activity, creative qualities of
the individual in the effective implementation of life, professional, and further educational
functions. Readiness for effective implementation of future professional activity determines
possession of professionally significant aspects of classical mathematical disciplines, which
are the basis of the mathematical apparatus of specialized training courses.

Taking into account the leading importance of probabilistic issues in the formation of
the important operational and technological component of mathematical competence, the
authors of the article focused on the applied aspect of presentation of materials of
probability theory, mathematical statistics, theory of random processes. The analysis of the
ground works allowed us to conclude that the systematic presentation of the provisions of
the theory of random processes for future technical specialists is accompanied by examples
of typical professionally applied problems that are generalized and do not reflect the content
of specific problems the specialists face in certain fields of knowledge (“Mechanical
Engineering”, “Electrical Engineering”, “Transport”, “Construction and Architecture”, etc.).

The paper presents paired consideration of classic typical problems and mentioned
professionally applied ones, which are based on the same theoretical material from the
introduction to the section “Random processes”. The analyzed professionally applied
problems, as well as the tasks proposed for consideration, are borrowed from created by the
authors the bank of problems, which are the fragments of real technical ones.

Key words: mathematical competence, operational and technological component of
mathematical competence, requirements for professionally applied problems.
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