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NPO AEAKI AMOBIPHICHI KOHCTPYKTUBHI 3AZ1AUI Y KYPCI BULLLOT MATEMATUKU
CTYAEHTIB-CYAHOBOAIIB

dopmyBaHHA BMiHb KOHCTPYKTMBHOI AiANBHOCTI Yy CTYAEHTIB BULWMX MOPCbKUX
HaBYa/ibHMX 3aKNa4iB € OAHIED i3 NPUHUMMAOBUX BUMOF OCBITHbO-KBasidiKaLiMHUX
XapaKTEPUCTUK Ta OCBITHbO-NPOPECIMHMX MpPOrpam Cyd4acHWX cheuianictie. MatemaTmyHa
nigrotoBKka mManbyTHiX ¢axiBLiB MOPCbKOI ranysi NoBMHHA BMOYA0BYBATMUCh 3 YpPaxyBaHHAM
BiANOBIAHMX 3MiH aKUEHTIB K 3apaamn AKicHoro popmyBaHHA NpodeciiHOi KOMNETEHTHOCTI
CTYAEHTIB, TaK i 3apaan 3HUKEHHSA piBHA dopManiamy HaBYaAbHOTO MaTepiany.

Mpobnemn  yAOCKOHANEHHs  MaTeEMATUYHOI  NIArOTOBKM  CTYAEHTIB  Pi3HOro
npodeciiHoro cnpamyBaHHA po3rnaganuca HaraTbma HayKoBusmu. HeobxigHicTb
3aCTOCYBAaHHA KOMMETEHTHICTHOrO nigxo4y B OpraHisauii maTemaTtMyHOi NigrotoBKuM
CTyAeHTiB goBoamnun y cBoix poboTtax [.BokapboBa, B.Knouko, B.MeTpyk, C.Pakos,
B.lLlaBanboBa Ta iHWIi. 3aranbHi NUTaAHHA Teopii i NPaKTMKM GOPMYyBaHHA MaTeMaTUYHOI
KOMMETEHTHOCTI CTyAeHTIB po3pobnannca y poboTax TakMx HayKosuUiB AK b.MHeaeHKo,
l0.Konsrin, J1.Kyapsasues, H.Xogunpesa, M.XyaakoBa Ta IiHWWX. BpAoOCKOHANeHHO
npodecinHOI NiAroTOBKM N/IaBCKAaAy AN MOPCbKOrO Ta PIYKOBOro TPaHCNOPTY npuaineHa
yBara y poboTax Takux ¢axisuis Ak B.Jasunaos, /l.lepraHos, H0.AkyceBny Ta iHwWi. OKkpemi
NMUTAHHA Y/[OCKOHA/IEHHA MaTeMaTUYHOl MiAroToBKM ManbyTHiX ¢axiBLUiB MOPCbKOI Ta
piukoBoi ranysi pospobnanuca t0.Bennukom, O.lpirop’esoto, T.[Axexynb, O.JobpoliTaH,
O.lyanpeBolo, a TaKoK aBTopamu crtatTi. OZHaK LUificHOI, HayKoBO OOIpyHTOBaHOI Ta
eKCnepMMeHTaNbHO MepeBipeHoli MeTOAMYHOI CUCTEMU HABYAHHA MATeMaTUMKKU CTYAEHTIB
MOPCbKUX BULMX HaBYaNbHMUX 3aKnagis, Aka 6 Bignosigana i BMMOram cy4YacHoro
CYCMinbCTBa LWOA0 AKOCTI BMLLOI OCBITUM i 0COBAMBOCTAM HaB4YaHHA MaWbyTHIX d¢axiBuis
MOPCbKOI ranysi, Ha CbOroAHi Tak i He po3pobsieHo. MeTa AaHoi CTaTTi: 3p06UTU NEBHI KPOKMU
Y UbOMY HaMNpPAMKY, 30KpemMa HaBeCTU AEKi/ibKa KOHKPETHUX 33434 KOHCTPYKTUBHOFO
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XapaKTepy, AKi MOXYTb CTAaTU LiKaBUMM He INLLIE BUKAAAAYaM BULLMX MOPCbKMX HaBYaNbHUX
3aKknagis. MUTaHHA WOAO AOMNOBHEHHSA TPaAMUiMHOrO HaB4Ya/IbHOrO maTtepiany 3agadyammu
KOHCTPYKTMBHOIO  XapakTepy aHOHCYBa/MCA HamM Mif 4Yac  HAYKOBO-MPAKTUYHMUX
KoHdepeHuin [4], [5]. OnpuniogHeHi npono3uuii TEOPETMYHOro XapaKTepy OTpuUmanu
NO3UTUBHMUW BiATYK KOMEr, WO i CIPUAN0 HAWWMM NOAANbWMM MNPAKTUYHMM MOLWYKam Y
LbOMY HanpAMi.

KOHCTPYKTUBHI YMIHHA pO3rnagatoTbCA Cy4aCHUMMU AOCNIAHUMKAMKM AK CKIagHe
NCUXONOTYHO-NeJaroriyHe YTBOPEHHA, fIKe BKAOYA€E B cebe KOMMNEKC iHTeNEeKTyanbHUX,
NPAKTUYHUX Ta KOHTPOJIIOKOYO-OLLIHIOBA/IbHUX KOMMOHEHTIB. BBaXKa€eTbCA, WO KOHCTPYKTMBHA
AifNbHICTb BKAOYae B cebe rpynu aHaniTUYHUX, AiarHOCTUYHMX, MPOFHOCTUYHUX Ail, WO
CNpPAMOBaHi Ha nMNOWYK poO3B’A3aHHA 3agadvi. PopmyBaHHS KOHCTPYKTUBHUX YMiHb
BiAOyBa€ETbCA Nif, Yac HaBYaHHA 3aco0bamMM 3aCBOEHHSA CnewiafbHMX 3HAHb, @ TAaKOX Nig, Yac
pO3B’A3yBaHHA KOHCTPYKTMBHUX 3aJay. P03B’A3KM KOHCTPYKTUBHMX 3ajay 4acTto OyBaloTb
HEOAHO3HaYHUMM.  PO3B’A3KOM  KOHCTPYKTMBHOI  334a4yi  BBAXKAETbCA  OyAb-AKWUIA
CKOHCTPYIMOBaHMM 06’ €EKT, AKMI 3340BONIbHAE YCiM 3a4aHMM YMOBaM 3agadi. MeTa cTyaeHTa,
AKMIA PO3B’A3YE KOHCTPYKTUBHY 3aJayy: 3HAUTM OAMH i3 MOXAMBUX PO3B’A3KIB, 3'AcyBaTH
AKMM YMHOM i NPU AKMX YMOBAX MOXYTb BYTM OTPMMaHI iHWI PO3B’A3KM (AKLLO BOHM €) abo
NnokKasaTu, Wo 06’eKT i3 3a4aHMMM BNACTMBOCTAMM iCHYBaTU He moxe [7], [10].

Konun roBopaTb NPO KOHCTPYKTMBHI 3a4a4i (y KOHTEKCTi HaBYaHHA MaTeMaTMKK), TO B
OCHOBHOMY MalOTb Ha yBa3i reomeTpuyHi 3agadi. OgHaK Cy4acHUMWU MEeTOAMCTaMU Lel
TEPMiIH TAymaumTbcs 6GinbWw WKMPOKO. 30Kpema, y pocnigKeHHax C.B.MysuyeHKko nig,
KOHCTPYKTUBHOIO 3a4ayelo po3ymitoTb BUMOry nobyayBaTu BKasaHMMU (SBHO YM HEABHO)
3acobamm B mexKax AeaKkoi Teopii 3a 3a4aHMMM MaTeMaTUYHUMKU O6’EKTaMM KHOBUMN»
(woMHO cTBOPEHMIT) MaTeEMATUUYHUI 06’€KT. 3pO3yMmino, Wo HoBM3Ha NobyaoBaHOro 06’eKTa
HOCUTb Cy6’eKTUBHUIA XapaKTep. Y cBoix pobotax C.B.My3nMyeHKo HaBoAUTb NpUKNaaM
KOHCTPYKTUBHUX 33434, a TAKOX BUAINAE HACTYNHI ix Buau [6]:

- Ha nobyaoBy aHaNiTUYHUX 06’€eKTIB (BMpPasiB, piBHOCTEN, HEPIBHOCTEM, TOLLO);
- Ha nobygosy rpadiyHnx o6’ekTiB (rpagikis, Aiarpam, Towo);
- Ha nobyaoBy TabnnyHux o6’ekTiB (Tabnuup BignosigHoOCTeM, NOriYHUX Tabauub,

CTaTUCTUYHUX TabInLb, TOLLO);

- Ha nobyaoBy TeKCTOBMX 06’eKTIB (TEKCTOBUX 3a4a4, onuc GyHKLLiN, TOLLO)
- iHWI.

Take TAymayeHHA A03BONAE PO3rNA4ATU KOHCTPYKTUBHI 3a4a4i He nnwie B reomeTpil,
a i B iHWMUX po3ginax MaTemMaTuMKK, BUAINATM FPynn 3a4ay, WO HOCATb KOHCTPYKTUBHUMN
XapakTep. Tak, B 3a1€XHOCTi BiZ, TOrO A0 AKOTO MaTEMATMYHOIO PO3A4iNy BiAHOCATb WYKAHUM
06’€KT, roBOpATL i NPO BigNOBIAHY FPYyNy KOHCTPYKTUBHMX 334a4. 3a TAaKOK O3HAKOK MOXHaA
BUAINNTU | UMOBIPHICHI KOHCTPYKTMBHI 3a4adi, Npo AKi i ae MoBa y AaHil CTaTTi.

MpoBigHa poAb MMOBIPHICHO-CTaTUCTUYHUX METOAIB B  AUCUMMNIHAX LUMKAIB
NPMPOAHNYOI, NpodecinHOi Ta NPAKTUYHOI NIAFOTOBKU CTYAEHTIB Hanpamy MiaroToBKU
«MOpCbKUIM Ta PIYKOBUI TPAHCNOPT» He noTpebye AoBeAeHb i LIMPOKO BUCBITAEHA B
cneuianbHin  nitepatypi. PO3BUTOK  Cy4aCHUX  TEXHIYHMX 3acobiB  CyAHOBOAIHHS
CYNnpoBOAKYETbCA 36iNblueHHAM 06cAriB HaBirauiiHoi iHpopmauii. AK Hacnigok, 3pocTae
HeobXigHicTb 06pobKM Ta aHanisy uiei iHpopmauii 3 MeTol NoANiNWeHHs HaAiMHOCTI Ta
3abe3neyeHHs 6e3nekn cyaHoBogiHHsA [1], [2], [3]. OcobnunBa yBara npu UpbOMY NPUAINAETLCA
BMBYEHHIO Ta BPaxyBaHHIO MOXMOOK HaBirauiMHMX enemeHTiB. BOoHM € BunagKosBumU
BE/IMMMHAMN | NiANOPAAKOBYIOTLCA, AK MNpPaBuMAO, HOpMasbHOMYy abo piBHOMIpHOMY
po3nogainy. Tomy fiKiCHe 3aCBOEHHA CTyAeHTaMM HABYaNbHOTO MaTepiany, Nos’A3aHOro 3
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HenepepBHMMU BUMNAAKOBUMW BEIUMUYMHAMKU Ta iX CUCTEMaMK, € BaX/IMBOIO, LiKaBOO Ta
HEenpoCTOoo 3aJa4elo.

AKUEHT came Ha KOHCTPYKTUBHIN AiANbHOCTI CTYAEHTIB €, NO-NepLle, OAHiEw i3 cnpob
po3B’A3aHHA Li€l 3a4a4i, No-gpyre, BAANO BNUCYETLCA Y BiANOBIAHMIA HAaBYaIbHUIN MaTepian.
[Jo BiANOBIAHUX NPAKTUYHUX «MOLWYKIB» HAC CNOHYKalTb He /uvlWe BUleHaBeaeHi
06’€EKTUBHI NepesyMoOBU, @ N YACNIEHHI NUTAHHA CTYAEHTIB: AKUM YNHOM OTPUMYIOTb PYHKLLT
po3noginy HenepepBHUX BUMNAAKOBUX BE/IMYMH, AKi € BUXiAHO YMOBOK MaiKe BCix 3a4a4?
[o noAibHMX NUTaHb iX NiAWTOBXYE BlaCHMIA HELW,0AaBHi HaBYaibHUIA A0CBiA,. 30Kpema, nig,
Yyac BMBYEHHA AMCKPETHMX BMMNALKOBMX BEIMYMH 33[a4i Ha nobynoBy 3aKOHIB posnoginy
Ma/jim micue A0CTaTHbO 4acTo:

- 3afavi Ha nobypoBy yHKUji po3noginy 3a 3agaHMM  pAagoOM  po3noainy

MmoBipHoOCTEN;

- 3afadvi Ha nobymosy pAdiB po3noainy MMOBIPHOCTEM 3@ TEKCTOBMM OMUCOM

CTOXAaCTUYHOIO EKCNEPUMEHTY, LLO BifbOyBaETLCS;

- 3apgadi Ha nobynoBy psAAiB po3noginy MMOBIPHOCTEN 33 BigOMOCTAMW MPO YMUCAOBI

XapPaKTEePUCTUKMN.

Came TOMy nig, 4Yac BWMBYEHHA HenepepBHUX BUMNAAKOBUX BEANYMH CTYAEHTU
LiKaBNATbCA TEXHIKOW nobyaoBM (KOHCTPYHOBAHHA) iHTErpasbHUX Ta AndepeHLuianbHUX
byHKUii po3noainy MmosipHocTen. BapTo 3ayBarkMTH, LLO 3343a4i KOHCTPYKTUBHOIO XapaKTepy
NPUCYTHI Y BiAOMMX NOCIOHUKax. B 0oCHOBHOMY BOHW Opi€HTOBaHi Ha NOOyA0BY KaHOHIYHUX
po3noainis, abo Ha nobyaoBy F(x) 3a f(x) i HaBnaku. Y oKpemux NocibHMKax aBTOpwU
NPMAINAlTb YMMany yBary KOHCTPYKTUBHIM AifSNbHOCTI CTYAEHTIB Nig, 4ac BUBYEHHS
HaBYa/NIbHOrO MaTepiany, NOB’A3aHOro i3 HemepepBHMMM BUNALAKOBMMMU BENUUYMHAMM, iX
cuctemamm Ta PyHKuiasmm [8]. OgHaK, Ha Hawy AYMKY, He 3alBumMm byae AOMOBHUTU UeM
TpaauuiiHMi Habip 3agay. Hasegemo npuknaguM 3agady, MaTtemMaTUdHMMKU 06’eKTamm
nobya0BM AKMX € 3aKOHM PO3MNOAiNY HENepepBHUX BUNAAKOBUX BENNYNH.

3adauya 1 (KoHcmpyroeaHHA iHMe2panbHoi (pyHKYii po3nodiny HenepepeHoi
8UNAadKoeoi eenuyuHu). Bunagkosa BesMunHa X — abcumcca TOYKU, KUHYTOT B TPUKYTHUK 3
BepwuHamum (0;0), (6;0), (0;4). MNobynysatn piBHAHHA iHTerpanbHOI YHKUii po3noginy
BMNAAKOBOI BE/IMUMHN X.

KomeHmapi 0o po3e’a3zyeaHHA 3adadyi: Nobyayemo pUCyHOK, AKMI BiAnoBigae yMoBi
3agaui (puc.l). Yacto cTyaeHTM npuiimatoTb Moro 3a rpadik ¢yHKuii posnoainy F(x) abo
bYHKUT WinbHoCTi po3noginy f(x). Y TaKux BMNagKax Ba*K/IMBO He /iNLIe BKA3aTK CTYAEHTaM
Ha XMOHICTb X NPUNYLWEHb, a «4oBecTU» iM uei ¢aKT. Hanpuknag, BUKOPUCTOBYHOUM
B/1aCTMBOCTI QYHKLiN F(x) Ta f(x), AKiM NpoTMpiyaTb Halwi nobyaosu:

+joof(x)dx =1, HaToMicTb AnA 3agaHoi dyHKuji y =g(x): +joog(x)dx =12;

F(x) — € HecnaaHoto byHKLi€et0, HaTOMICTb 3aaaHa dyHKLia y = g(x) — cnaaae.
Ona po3p’s3yBaHHA 3agadvyi BUKOPMCTAEMO O3HavyeHHA QYHKUIT po3noainy
MMmoBipHOCTEN (pUC. 2.), a TAKOXK reOMEeTPUYHE 03HaAYeHHA MMOoBIpHOCTI (puc. 3.):

S S
F(X):P(X<X)= OBEF __ ~OBEF ,
ABO 12
EF +BO EF +4
Soper =~ OF ==——OF .
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A A A
1 J 3
B (0;4) B (0;4)
y
K' ]\o
: 4(6:0) N A(6:0) . R
O (0;0) X x 0(0:0) X X > 000 X x x
Puc. 1 Puc. 2 Puc. 3

Mo3Haunmo OF = x; EF =y . Bupa3mmo 3anexHicTb y Big X, nobyayBaBWKM PiBHAHHA
npamoi AB 3a agoma Toukamm B(0,4) Ta A(6,0):

X y—-4 . 2
—= ,ToAi y=4——x.
6 -4 aly 3
3Halraemo naouLy Tpanewii:
2
4——x+4
EF+4 y+4 )
= .OF = ‘X = X=4x——Xx".
OBEF 2 2 2 3
Mobyayemo piBHAHHA iHTerpanbHy GyHKLiO po3noainy MMoBipHOCTEN.
1,
4x——X
F(X)Z Soser _ 3 :lx_ixz
12 12 3 36
0, npu x<0

1 1
Bidnoeidb: F(x)= gx——6x2, npu 0<x<6
1, npu x>6

3adaua 2. (KoHcmpyrosaHHA OudgpepeHyianbHoi yHKYii po3nodiny HenepepeHoi
eunadkoeoi eeau4vuHu). LLinbHicTb po3noainy BMMNaAKOBOI BeAUMYMHUM X 306parkeHO Ha
PUCYHKY 4 . 3HalAiTb NapameTp a Ta QYHKLI0 WinbHOCTI po3noainy.

A Komenmapi 0o po3e’asyeaHHsa 3adayi: Hasegemo
AEKiNbKa MOXXANBKUX NigxoaiB A0 po3B’A3aHHA 3a4aui:

- nepwuli nioxi0 BWKOPWUCTOBYKOTb Yy CBOIX
MipKyBaHHAX BinblWicTb CTYAEHTIB: CNOYATKY 3HAXo4UTbCS
bYHKLIA, WO OMNWUCYE LWiNbHICTb PO3MOAINY Ha MPOMIXKKY
[0;a], a Bxe notim napamerp a;

¥

0.5

-

0,1t

- Opyaull nidxi@ CTYAEHTM MalXKe HiKoIN He
NMPOMOHYIOTb, ane Ha Halw nornag, BUKA34avyam BapToO
3aNpOMNOHYyBaTU MOro CTyAEeHTaM: CNOYATKY 3HAaXOAUTLCA MapameTp a, a BXe noTim QyHKL,iA,
LLLO OMUCYE LWiNbHICTb PO3N0AiNnYy Ha NPOMIXKKY [0;a].

Puc. 4

HaBegemo KopoTKo po3B’A3aHHA 3a4aui.
Mepwuli nidxid. BUKoOHaBWMWM Bi3ya/sibHUN aHani3 pUCYHKa, NOOyAYyEMO aHanNiTUYHY
MOAE/b WiNIbHOCTI po3noginy BMNagKoBoi BeINYNHK X:
kx+b,x €[0;a]
fx)=
0,x¢[0,'a]
PiBHAHHA nNpAMOi, AKAa OMWUCYE LWINbHICTb PO3MOAINY MOMHA OTPUMATU PISHUMMU

cnocobamn abo BMKOPMCTOBYIOMM PIBHAHHA NPSMOI 3 KyTOBMM KoediuieHTom abo
BMKOPUCTOBYOUM PIBHAHHA NPAMOI 33 ABOMa TOMKamMu (0;0,1);(0;0,5):
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2
y:O'4X+O,1 — f(x)= ;x+0,1,xe[0;a]
a 0,x ¢[0;a]

KopuCTyoumnch yMOBOK HOPMYBaHHSA, 06YUCAMMO NapameTp a:
1
af 2 10 ix+0,1,xe[ ,—O}
j(—x+0,1}dx:1 = g="", 7041 f(x)=1% 10 3
o\3a 3 0,x ¢ {o;?}

Apyauli nioxid. 3a reomeTpuyHMM 3MICTOM YMOBM HOPMYBAHHA MJoWa Tpanewii
ABCD mae AopiBHIoBaTK 1, T06TO:

AD+BC
Spep =————DC=1
0,1+0,5
S psco :T'a:
10
a="—
3

3Hatoun @ nNobyayemo PiBHAHHA NPAMOI, AKa OMNWUCYE LWiNbHICTb po3noginy, abo
BMKOPUCTOBYIOUM PIBHAHHA NPAMOI 3 KyTOBMM KoedilieHTOM, abo BUKOPUCTOBYHOYM

10
PiBHAHHA NPAMOI 32 ABOMA TOYKaMM (0;0,1); (?;O,SJ:

0,12x+0,1,x [O;%}

0,x¢[0;£}
3

0,12x+0,1,x {O; %}

O,xe{o;ﬂ}
3

3adaya 3 (KoHcmpyroeaHHA OughepeHyianbHoi yHKYii po3nodiny cucmemu
He3dsnexHUX HenepepeHUX 8UNAOKOBUX eauvuH). MeTaneBuin CTep)KeHb LOBXKMHOW |
KMOAQTb Ha NAOLWMHY, Ha AKIN Ha BiAgCcTaHi L oAWH Big ogHOro NpoBeAeHO napanenbHi NiHii.
BM3HAUMTN MMOBIPHICTb NepeTMHY CTepP)KHEeM OAHIEl 3 NiHin, AKwo /<L (aHanor 3agavi
BioddoHa).

KomeHmapi do po3e’a3yeaHHa 3adayi: Mobyayemo pUCYHOK, AKUIA BiANOBiAA€E YMOBI
3agavi (puc. 5).

y=0,12x+0,1, Toai f(x) =

Bionosids: f(x)=

BeBegemo cuctemy BUNALKOBUX BESIMYMH (X,(p), e
X — BifiCTaHb BiA, cepeauHU CTEP)KHA A0 HaMBAMMKYOI

* o NiHii, @ @ — roCTPUIN KYT MiXK CTEep}KHEM i NiHieto (puc. 5).
X
I 3 OueBuaHO, WO X MOXe 3 OAHAKOBOK WMMOBIPHICTIO
. . L .
npummaTtu 3HadeHHa Big 0 po > TOOTO LWi/IbHICTD
v
Puc. 5 piBHOMIpHOro po3noainy HenepepsBHOi X BMNAAKOBOI

BE/IMMNHU MaTUMeE BUTNAL:
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L
) L
0, npuXg {0'_2} 0, npuXg {0; —2}

LX) = =
' ,npu X e O;£ 2 L
2 Z,npuXe O,E.

-0,
2

. o N o . T
AHanNorivyHo, ® MOXKe 3 O4HAaKOBOK MMOBIPHICTIO NPUNMATU 3HAYEHHA Bl 0 po ?,

TOBTO WiNbHICTb PIBHOMIPHOrO PO3MNoAiny HenepepsHOi ¢ BUNALKOBOI BENMYMHM MATUME
BUTNAL:

T
Or npu (0 & ‘:OIE:|I
fz((o) =

O; npugo & |:O; z:|r
2
T o

7Z_ =
T2
,npuqoe{o,z} 2 npuwe[o;g}
5 T 2

X | @ —He3anexHi HenepepBHi BUNAAKOBI BE/IMYMHU, TOMY A HUX CIPaBeaaMBOIO
€ PIBHICTb:

22 4 L .
fX,0)=fi(X)-flp)=——=—,Mpn 0<X<—, 0<p<—.
L 7 Lx 2 2

BaknmBo 3BepHYTU 0cob6aMBY yBary CTyAEeHTIB Ha Te, WO AKLLO BUNAAKOBI BEIMYMHMU
3a/IeXKHi, TO ANA 3HAaXO4XKEHHA 3aKOHYy po3noginy CUCcTeEMU BUNALKOBUX BEANYUH
HeA0CTaTHbO 3HATU 3aKOHW PO3MOAiNy KOXHOI 3 HUX [8].

MepeTUH cTepXHEM OaHielo i3 NiHiA BiabyBa€eTbCA NpuM 3agaHOMy @, SAKLO

/
0< X <—sing (puc.5). 3Biacu
2

P(A):P((X:§0)€D)Zfof(X,go)dxd(D, D ={(x;g0): 0< Xsésingo;os gpsg}

Isingp 4

Ising D z
4 2]/sin 2/ 2, 2/
o dp=—]""Ldp=""T[sinpdp ="
Lro 2 Lo L

4
L

dop | dx=

z
2
[ x
0

o Ny

P(A)= ] dxdlp =
olLx Lz

O =N

Bidnosids: P(A):LZ—I

3adauya 4 (KoHcmpyroeaHHA iHmezpanbHoi ma OucpepeHyianoHoi pyHKYili
po3nodiny pyHKyii 0eox eunadkosux apaymeHmig). TONOKEHHA BUMNAAKOBOI TOYKM 3
KOOpAMHaTamm (X,Y) piBHOMMOBIPHO BCcepeaMHi KBagpaTa, CTOPOHa fAKoro 1, a UuUeHTp
cniBnafae 3 Mo4YaTKoM KoopAauHaT. BuU3HaunTh iHTerpanbHy Ta andepeHuianbHy OyHKLT
po3noginy MMoBipHOCTEN BUNAAKOBOI BENYNHU Z = XY .

KomeHnmapi do po3e’asysaHHA 3adadyi: Po3rnaHemo Taki ABa BUNaAKM:

a) 0<z<1 Ta 6) —1<z<0.
4 4

Ona obpaHunx ABOx BUNaAKiB Nobyayemo Ha naolmHi rinepboan [10]. Ha puc. 63,6 y
3aWTPMUXOBAHIN 061aCTi BUKOHYETLCA YyMOBa Z < Z.
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A /
(2.%) 'l\ 57270

| / 7 (Z;)
4.9 /// __z=zy
n a9
|l 12,3

Puc. 6a Puc. 66

Mobyayemo dyHKLiO po3noainy BunagKkoBoi BenumHn Z :
1
npu zS—Z F(z)=P(Z<2z)=0,

1
npw _Z<zgo F(z)=2-S, =2[[dxdy, (re S, —nnowa obnacri D, ).

D,

Ob6nactb D, BU3HayeHa HepiBHOCTAMM (puc. 66):

—lsXSX*,p,e x*:E
2 y

|~

1 V4
y*gygz,p,e y*=—= =—27, TaKUM YNHOM
X

N |-

1 1

z 2 1
Y ldy |=2 f[5+1de =2 [2|n|y|+1yj321 =
- 2y 2 2

+%j—(z|n|—22|—z)} :%+22—22In|—4z| :%+22—22In(—4z)

F(z)=2 Tdy de=2 % (x

-2z -2z

e

N

1
npn 0<z<—
P 4
F(2)=P(Z<2)=1-P(Z>2)=1-2-S, =1-2[[dxdy , (e S, —nnowa obnacrti D, ).
D, ‘

O6nactb D, BU3HauyeHa HepiBHOCTAMM (puc. 6a):

1 z
X*SXSE,AG x* =

=2z, TaKUM YNHOM

1 1 1
2 ldy|=1-2 f(l—ijdy =1-2 (ly—zln|y|j§z =
; 27 2 y 2

j—(z—zln|22|)}=1—2[%+z|n2—z+zln|22|}=1—2{%—z+zln|4z|}=

y
1 V4
y*<y<—,pey*=—
2 X

N R[N

1 1 1
F(z)zl—ZTddex:l—Z f[x
2z 2

22
=1-2 1—zIn1
4 2

:1—%+22—22In|4z|:%+22—22In(4z)
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npu z>% F(z)=P(Z<2z)=1.

TakMM YMHOM iHTerpanbHa QyHKUiA po3noainy BMNAAKOBOI BEAMYMHU Z MaATUMeE
BUrNAA;

1
0, npu z<——,
P 4

1 1
§+22—22In(—4z), npu —Z<ZSO,

F(z):

1 1
E+22—22In4z, npu O<ZSZ'

1
1, npu z>—
P 4

OndepeHuitooum oTpuMaHi BMpPa3M MO 3MIiHHIK z OTPUMAEMO AndepeHUianbHy
byHKUi0 po3noginy BUNaAKOBOI BEANUNHU Z :

1
0, npu z<——,
4
1
d -2In(-4z), npu -=<z<0,
4
f(z)zd—F(Z)Z 1
z —2zIln4dz, npu 0<Z<Z'
1
0, npu z>—
4
Bionoegidsb:
1 1
<_= 0, npu z<——,
o, npu z< 2 P 1 2
L 2s-22in(-42), mpu -L<z<o0, d —2In(-4z), npu -, <220,
F2)=1% T H@)=2k0)- 1
E+22—Zzln4z, npu 0<ZSZ' —2zIn4z, npu O<Z<Z'
1 1
1, npu z>— o, npu z2>-—
p 2 p J

KOHCTPYKTMBHI 3afadi € BAanol MOAENN0 HaBYaHHA CTYAEHTIB npuiiomam
NPOAYKTUBHOI PO3YMOBOI AiaNbHOCTI. BOHW He 3amilLatoTb, a AMLe AOMNOBHIOKTb TPAAULINHY
cuctemy 3aaay. KOHCTPYKTUMBHI 3agadvi MOXyTb OYTM 3anpornoHOBaHi B Meskax byab-akoi
Temu. Ix gouinbHE «BRNITaHHA» B HaBYa/bHY AiANbHICTb BMN/IMBAE Ha PO3BUTOK TBOPUMX
3pibHocTen cTyaeHTiB. P03B’A3yBaHHA KOHCTPYKTMBHMX 3a4ay cnpuae ¢GopmyBaHHIO Yy
CTYAEHTIB 6inbll UiNICHUX Ta MNOBHUX YABNEHb MNPO MaTemMaTU4yHi 06’€eKTWU, fAKI BOHMU
BMOYA0BYIOTb, @ TAKOXK NONepesKatoTb BUHMKHEHHA MOMUAKOBUX CyAKeHb. KOHCTPYOBaHHSA
[,03BONAE 3MEHLUUTU NEBHY CTYNiHb GOPManiamy y mMaTemMaTUYHUX 3HAHHAX CTyaeHTiB. MMig
Yyac po3B’A3yBaHHA KOHCTPYKTMBHWUX 3a4ay Yy CTyAeHTiB  POpMYyHOTbCA  HaBUYKM
CaMOKOHTPO/II0, «BiAwWwnipoByeTbCA» iHPOpMaLiiHa Ta rpadidyHa KynbTypa, BigbyBaeTbcA
PO3YMiHHA Ta CNPUNHATTA TEOPETUYHOrO MaTepiany Ha AKICHO HOBOMY pPiBHi. AKTMBI3Y€ETbCA
nisHaBasbHa AiANbHICTb CTYAEHTIB, PO3BMBAETLCA 0OPa3HE MUCNEHHSA, MaTeMaTUYHa iHTYiLS,
MaTemMaTMyHa Nam'atb. POPMyHOTbCA YMiIHHA BCTAHOBAIOBATU MPUUYMHHO HACAIAKOBI 3B'A3KM,
BUCYBaTU TriNnoTe3nM Ta MepesBipsaTU iX, pobuUTM y3arasbHeHHA. AK CBiAYMTbL NpaKTUKa,
3MIHIOETbCA | €MOLIAHUA CTaH CTyAeHTIiB. BOHM OnNMHAIOTBCA B POAi aBTOpPa-CTBOPIOBAYa
[eAKOol KOHCTPYKLUiT y BUrNAAi matemaTUYHoro ob’ekrta. | SKLLO BUABMAETLCA, WO KiHLEBUI
pes3ynbTart ix AisnbHOCTI BMUOYAOBaHO NPaBUAbHO, TO CTYAEHTM CPUIAMALOTL Lie AK 0cobncTmi
ycnix. Y cBOK yepry NncMxonoria ycnixy no3MTUBHO BN/IMBAE HA YNEBHEHICTb B CBOIX CU/1aX, Ha
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BiguyTTA BiANOBIAANBHOCTI AK Mif, Yac BMBYEHHA MaTeMaTUYHUX AUCUMNAIH, TaK i Nig 4ac
bopmyBaHHA NpPodecinHOi FOTOBHOCTI ManbyTHIX ¢paxiBLiB MOPCLKOI Ta pPi4KOBOI ranysi.
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AHomauyifa. Knindyxoea B.M., Cywko O.C. lNpo OesKi liMmoGipHICHI KOHCMPYKMUBHI
3a0ayi y Kypci suwjoi mamemamuku cmydeHmie-cyoHoegodiie.

Cmammasa npuceavyeHa npobnemi B00CKOHANEHHS MamMemMamu4Hoi nideomosKu
cmydeHmig Hanpamy ni6ecomosku «MOPCbKUli ma piykosuli mpaHcnopm». B pobomi
06rpyHmosaHo  HeobXxiOHiCcmMb  mMa  MOMAUBICMb  BUKOPUCMAHHA  (iIMOBIipHICHO-
cmamucmu4Hux memoodie 0 4Yac HABYAHHA BUWOI MamemMamuku cmyodeHmamu-
CyOHO0B800iaMU. 30Kpema, HA MPUKAadi OeKifnbKoX KOHKPemMHUX 3a0a4 KOHCMPYKMUBHO20
Xapakmepy, AKi MOMymb cmamu UiKasumMu He uwe B8UKAA0a4Yam BUWUX MOPCbKUX
Has4asbHUX 30Knadis, po3pobaeHO ma 3anpPONoOHO8AHO MemoOUYHI pekomeHoauii uodo ix
8Mposadx#eHHA 8 Has4yanbHuli npouec. [MPOAHANI308GHO Pi3HI MAYMA4YeHHA MOHAMMA
«KOHCMPYKMuUBHA 3a0a4a», OCHOBHIi 8umo2u 00 nobyodosu KOHCMPYKMUBHUX 3a0aY,
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meopemu4Ho 06rpyHMoBAHO OOUinNbHICMb iX BUKOPUCMAHHA Npu BUBYEHHI B8UWOI
mMamemamuku cmy0eHmamu 3a3Ha4YeH020 Harnpsamy nieeomosKu.

3a ocHo8y 839mo npuKnadu 3a0a4y, Mmamemamu4dyHumu ob’ekmamu nobyoosu AKUX €
30KOHU p0o3nodiny HenepepeHUX 8UNAOKOBUX 8e/UYUH, d came: 3a0a4i HG KOHCMPYHBAHHSA
dughepeHuianbHoi ma iHmezpanbHoi hyHKYili po3nodiny HenepepsHoOi 8UNAOKOB8OI 8eaAUYUHU
i OugpepeHyianbHOi ma iHMeeapansvHOi pyHKUIU po3nodiny cucmemu HernepepeHux
8UMNAOKOBUX 8E/UYUH.

BriposadieHHs pe3ynbmamis 00CAiOMEeHHA 3ac8idvusno, W0 3aCMOCY8AHHA
KOHCMpPYKMUBHo20 MiOxo0y npu po38°’A3aHHi  3a0a4  (MOBIPHICHO-CMAMUCU4YHO20
xapakmepy ma po3pobseHux 8i0nosiOHUX MemoOUYHUX peKomeHOauili wo0o HABYAHHSA
suwWoi MamemamuKu cmyoeHmig Hanpamy nid20mosKku «MoOpCbKuli ma pivykosuli
mpaHcriopm»,  3a6e3neyye  MPUKAAOHY  CPAMOBAHICMb  HABYAHHA,  (hOPMYyBAHHSA
npogpeciliHux KomnemeHmHocmed.

Knruyosi cnoea: suw,a MamemMamuKka, KOHCMPYKMUBHA 3a0a4d, KOMIemeHmMHicme,
limosipHicHo-cmamucmu4Hi memodu.

AHHOmayua. Kaunoyxoea B.H., Cywko A.C. O HeKOmMopbiX 6eposMmHOCMHbIX
KOHCMPYKMUBHbIX 3a0a4ax 8 Kypce abicuweli MamemamuKu cmydeHmos-cydosooumesnedl.

Cmames noceawieHa npobseme  ycosepweHCMB08AHUA  MamemamuyecKol
no02omosKu cmydeHmo8 HanpasneHUa nod20mosKU «MOPCKoU U peyHol mpaHcnopm». B
pabome 060cHOBAHbLI HEOBXOOUMOCMb U BO3MOMHOCMb UCMOAb308AHUA 8€POAMHOCMHO-
cmamucmuyeckux memooos 80 speMs 0by4yeHUA ebicwell mamemMamuKu cmyoeHmamu-
cydosodumenamu. B 4YacmHocmu, HaG npumepe HECKONbKUX KOHKPeMHbIX 3a0a4
KOHCMPYKMUBHO20 XapaKkmepa, Komopsie Mo2ym Cmamb UHMEPECHbIMU HE MOsbKO
npenodasamesnam BbiCUWIUX MOPCKUX y4yebHbix 3aeedeHull, pa3pabomaHsi U MpeosoHceHbl
mMemoouyecKkue peKomeHOayuu rno ux esHedpeHuro 8 y4ebHoll npoyecc. lpoaHanu3uposaHs.l
pPa3aUYHbIE MOKOBAHUSA MOHAMUS «KOHCMPYKMUBHAA 3a00a4a», OCHOBHble MpeboB8aHUSA K
MOCMPOEHUK KOHCMPYKMUBHbIX 30004, meopemu4ecku 060CHO8AHA Ueanecoobpa3zHoCMsb ux
UCrosbL308aHUA MpuU  U3yYeHUU 8bicweli mMamemMamuku CmyoOeHmamu YKA3aHHO20
HanpasseHuUsA No020MOo8KuU.

3a ocHosy 83smebl npumepsl 300a4Y, MamemMamuyecKumu 06veKmamu nocmpoeHus
KOMOopbIXx A8AAOMCA 30KOHbI pacrpeodeneHus Hernpepbsi8HbIX CAy4YaliHbIX 8€AUYUH, O UMEHHO:
300a4yu  HO KOHCcmpyuposaHue OuggepeHyuansHoli U  uHmMezpanvHol  yHKYUl
pacnpedeneHua  HenpepbigHOU  cay4yaliHOU  8enu4uHel U OughgepeHyuansHol  u
UHMez2panvHol yHKYUl pacrnpedeneHUs cucmembl Herpepsbl8HbIX CAyYaUHbIX 8€/1UYUH.

BHeOpeHue  pe3ynbmamos  UCCAe008aHUA  MOKA3QAU, 4YMO  fpumMeHeHue
KOHCMPYKMUBHO20 1n00x00a Mpu peweHuu 3a0a4 8epoAMHOCMHO-CMamucmu4yecKo2o
Xapakmepa u paspabomaHHbiX COOMB8emMcmayrouux MemooudyeckKux pexkomeHoayul o
obyuyeHuto sbicueli mamemamuke cmydeHmo8 HarpasnaeHus MNod2omosKU «Mopckol u
peyHoli mpaHcnopm», obecnieyusaem MPUKAAOHYO  HAMNPABAEHHOCMb  0by4eHus,
hopmuposaHue npogheccuoHanbHbIX KoMmrnemeHmHocmed.

Knwouyesble cn068a:  8bicWaAs  MamemMamukd,  KOHCMPYKMUBHAA  3a0a4a,
KoMnemeHmMHOCMb, 8epOAMHOCMHO-CMamucmu4yeckue memoobl.

Abstract. Klindukhova V., Sushko A. On some probabilistic constructive tasks in the
course of higher mathematics of students skippers.

The article is devoted to the problem of improvement of students mathematical
preparation of the specialty "Maritime". In the work of the necessity and the possibility of
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using probabilistic and statistical methods while learning of mathematics students-skippers.
In particular, on the example of several specific problems of constructive character, which
may be of interest not only to teachers of the higher marine education institutions, has
developed and proposed guidelines for their implementation in the educational process.
Analyzed different interpretations of the concept of "constructive challenge"”, the basic
requirements for building design problems, theoretically proved the feasibility of their use in
the study of higher mathematics of students of the specified areas of training.

Mathematical objects, based on examples of problems, are constructed the
distribution laws of continuous random variables, namely: the objectives for the design of
differential and integral distribution functions of continuous random variables and
differential and integral distribution functions of continuous random variables.

The implementation of the results of the study showed that the use of a constructive
approach in solving problems of probability and statistic nature and developed relevant
methodological recommendations for teaching of higher mathematics of students of the
specialty "Maritime", provides a practical orientation of training, the formation of
professional competencies.

Key words: higher mathematics, constructive challenge, competence, probability and
statistic methods.
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