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Puc. 3 3aBUCHMOCTH JABJICHUA KUIICHUS OT YHCJIa KaBUTAallMH

B cmydae, korma 3a MOBOPOTHBIM PETyJISTOPOM pacxoja BO3HHMKAET KaBHUTAIMA OIICHKA pa3MEpoB
KaBHUTAIIMOHHOH CylepKaBEPHBI MOKET OBITh BBITIOHEHA 110 BRIPAXCHUAM [2]:
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HpI/I CynepKaBuTalluu, AJid OUHCHKW BCJIWYMUHBI JABJICHUS IOTOKA BHYTPH IMOBOPOTHOTO PEryadaTOpa, MOXHO
HCIOJIB30BaTh YPaBHCHUC BUAA
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rae Py — ctaTudeckoe JaBieHHe BHYTPU KaBUTAIIMOHHOW KaBEPHEI; V) — CKOPOCTh TIOTOKA Ha BXOJIE B PETYJISATOP
pacxona.
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Heino 51.B.
BIIJIUB ®OPMMU I''lIPOTPA®Y HA 3ATAJIBHIN PO3MUB I MOCTOBUMMU IMEPEXOJAMHU

AHoTauis. BiicyTHICTh cCHCTEMAaTHYHOTO CIIOCTEPEKEHHS 33 PIUKaMH BUMArae Bijl IPOEKTyBaJIbHUKA MOCTOBHX
MepexXoiB BUKOPHCTOBYBATH IHII JOCTYIHI METOAM MOJIENIOBaHHS rimporpadiB /Uil BH3HAUYEHHS pPO3PaxyHKOBHX
3Ha4YeHb 3arajbHOr0 pO3MHUBY. Bu3HaueHHs BIUMBY (opmu rinporpady Ha 3araJibHHUA pPO3MHUB JacTh 3MOTY
BUKOPHCTOBYBaTH HallKpallly MOJIENIb CXeMaTu3allii rigporpady Ta IpUCKOPUTH MPOLEC MPOSKTYBAHHSI.

KuarouoBi ciioBa: naBonok, rizporpad, 3araibHUid pO3MUB.

AnHoranusi. OTCYTCTBHE CUCTEMAaTHUECKOTr0 HAOMIOACHUS 32 peKaMHu TpeOyeT OT MPOSKTHPOBIIHUKA MOCTOBBIX
NEePEX0JOB HCIONb30BATh APYrHe NOCTYIHBIE METOABI MOICIMPOBAHHS TUAPOrpadoB IS ONpeNeNeHHs pacyeTHBIX
3HaYeHHd oOmero pasmbiBa. OnpernencHue BiIMsHUS (GopMBI ruaporpada Ha OOMIMIA pa3MbIB JIacT BO3MOXKHOCTh
MCTIONIB30BATh HAMIYYIIYIO MOJIENb CXeMaTU3aluy Tuaporpada u yCKOPHTh NPOLECC MPOSKTHPOBAHHUSL.

KaioueBble ci10Ba: naBoJioK, rugporpad, oOIuid pa3MbIB.

Annotation. Lack of systematic monitoring of rivers requires the designer bridges use other available modeling
techniques to determine hydrographs calculated values of total washout. Determine the impact on the overall
hydrograph shape erosion will draw on the best model schematic hydrograph and speed up the design process.

Keywords: flood, hydrograph, total washout.

BCTYII

IIpu mpoekTyBaHHI MOCTOBHX MEPEXOJiB Ta IHIMUX CIOPYJ HA Piukax, Ui iX po3paxyHKy, HEOOXiIHO 3HATH
rizporpadu MOKIMBOTO MIPUTOKY BOJIH JI0 CIIOPY/HX B IEPio]] BECHSIHOTO CHITOTaHEHHS Ta JIOLIOBHX MABOKIB.

BecHsiHI maBOJKM Ha piykax KOJMHIIHBOrO PajsHchkoro Coro3y pO3AUISIOTHCS HA CHITOBI, CHITO-JIOIIOBI Ta
3MimaHi. CHIroBi MaBoJIKM 0OYMOBIIEH] Maii>ke BUKIIIOYHO TAHEHHSIM CHITY TIPH HEBEJIMKIH KUIBKOCTI JOIIOBHUX BOJ (J10
5-10%). Ha tepuropii YkpaiHu 3ycTpidaroThCsl IEPEBaKHO PIYKM 3MIMIAHOTO THITY (3 YYacTiO JOIIOBHX Boj a0 30-
40%).

ITo kinbKOCTI MIKIB MaBOJKU MOXYTh OYyTH OJHOIIIKOBI, JIBOIIKOBI, TPHUIIKOBI Ta OararomikoBi. OmHOIIKOBI
OyBaloTh, K MPaBWIO, HA PIBHUHHUX pidkax. J[BOMIKOBI Ta TPHITIKOBI OyBalOTh BOCCHH, SIKIIO MAa€ MICIe TIOBEPHEHHS
MOpO3iB a00 NpH HEOAHOYACHOMY HAJXO/KCHHIO TaJMX BOJA 3 PI3HUX 4YacTHH OaceiiHy. baraTtomikoBi maBomku
3YCTPIYarOTHCS HA TIPCHKUX PiuKax, B OaceifHi SKUX CIIOCTEPIraroThCsl BEPTUKAIbHA 30HANBHICTh CHITOTAHCHHS.

IcHyrOTh HACTYIHI METOIH MOOYIOBH PO3paxXyHKOBHX Tigporpadis [2]:

1) mo HatypHUX Tigporpadis;

2) cxeMmaTu3allis 110 TEOMETPUIHUM (Birypam Ta piBHSIHHSM;

3) o xoy BOAOBIAIAYI YK JOILY Ta ITpadiKy PO3MOIIICHHS OJMHUYHUX IO — FTCHETUYHUI METO/I.

Ha tepuropii Ykpainu 6arato pidok, 3a IKUMH HE BEJIEThCSI CHCTEMATHYHOTO T1APOJIOTIYHOTO CIIOCTEPEKEHHS, a
OoTXKe 1 BiJICYTHI HaTypHi rigporpadu. Ilin yac mpoekTyBaHHS MOCTOBHMX NEpEXOJiB 4Yepe3 Taki piukd, BU3HAYAIOTh
PO3paxyHKOBI 3Ha4EHHsI 3arajbHOr0 PO3MHUBY TPH MPOXOJPKEHHI NMaBOJKIB MEBHOT WMOBIPHOCTI mepeBHIICHHS. s
BU3HAYCHHS 3arajbHOTO PO3MHBY HEOOXIAHO 3HATH iHTerpaibHy ¢yHKIi0 riaporpady (IDI'), ska 3HAXOAUTHCS 3a
JIAHUMU PO3PaxyHKOBUX TimporpadiB. OckiIbKH NaHi HATYPHUX CIOCTEPEKEHb 3a PiuKaMH BiJIICYTHI, TOCTA€ TTUTAHHS
npo iX aHaJiTUYHE MOJETIOBAHHS 3a JIOIIOMOTOI0 CXeMaTH3alil 3a TeOMeTpUYHMMH (irypamMu Ta piBHSIHHAMH.
I'enetnunmii MeTox NOOyOBH Tinporpady He PO3TIIAAETHCS Yepe3 HEJOCTATHICTh PO3POOJICHNX MIPOCTUX Ta HAIIHHUX
METOJIiB MOOY/IOBH 130XPOH Ta BU3HAYCHHS OJIMHUYHUX IUIOLI CTIKAHHS.

OCHOBHA YACTHUHA

JlirepaTypHuii OrJsA IOKas3aB, IIO JIOCTI[DKEHHsS BIUIMBY (opMH rigporpady, CXeMaTH30BaHUX 32
TEOMETPUIHUMHE (DirypaMu Ta piBHSIHHSMH, Ha 3arajlbHAN PO3MHUB, HE IPOBOIMIINCS, a OT)KEe HEOOXiTHO:

- TOCTiIUTH, K (hopMa Tifporpady BIUIMBAE HAa 3HAUEHHS 3araJIbHOTO PO3MHUBY;

- BU3HAYUTH TEOPETHUHY MOJENb (OPMH Tinporpady NpUAaTHOI JO BUKOPHCTAHHS HA piyKax 3 BiICYTHIMU
CHCTEMaTHIHAMH CIIOCTEPE)KCHHAMH.

Ipu mocmimkeni Oynu BukopucTaHi ¢popmu rimporpadis 3anpornonosasi J.I. Kouepnamm, [I.JI. CoxomoBchkuM
ta . A. AnexceeBuM. [[y11 Kpamioro po3yMiHHS PIi3HHUII MK HATYpPHHM TiporpadoM Ta TEOPETUIHOIO MO0
MOKa3aHO MOPIBHAJIBHUI PUCYHOK Ha NpUKIaai p. [opuHb.

J.1. Kouepunum OyJs10 3anpOIIOHOBAHO CXEMaTHU3yBaTH Tijporpad y BHIIISAI TPUKYTHHUKA, 3 BEPIIMHOIO PiBHOIO
Yacy MiJiioMy MaBOJKYy Ta OCHOBOIO PIBHOIO yacy naBoaky. Gopmyiu ais noOyaoBu:

JUTS TUTKH T IHOMY

JUTS TUTKA CTIaJTy
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ne I — mapamertp, 1o xapaktepusye hopMmy riaporpady i 3aaexkuTh Bif KoeillieHTY HECUMETPHIHOCTI.
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Puc. 1. Hopisuanus meopemuunoi mooeni /].1. Kouepuna 3 namypuum ciopocpagom

J1.JI. CoxonoBChKHH 3aIpONIOHYBAaB CXEeMaTHU3yBaTH OAHOBEPIIMHHUM riporpad 3a napabonidHUMU KPUBUMH.

OpauHati rigporpacda 3HaxX0AsIThCS 3a GOopMyIaMu:
JUTSI TUTKY T AROMY
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Puc. 2. llopisuanus meopemuunoi mooeni /{.J1. Coxkonoecvkoco 3 HamypHum iopocpagom

I'.A. AnekceeB, BAKOPUCTABIIH PIBHAHHS KpHUBOi [ yipuda, cxeMaTH3yBaB Tigporpad y BUIIISLII TOKa3HUKOBOTO

PIBHSIHHS:
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Puc. 3. Iopisuauns meopemuunoi mooeni I'.A. Anexceesa 3 namyprum 2iopozpaghom.

l{

Hag maBoaey . aoda

B sikocTi BXiTHUX JaHUX OYIIO B3SATO YOTHPH PiBHUHHI PiUKH Ta OyJI0 po3paxoBaHO MOP(HOCTBOP
MOp(HOMETPUIHUM METOIOM, BU3HAUCHI MaKCUMAaJIbHI piBHI Ta BUTpaTH Boau mpH 1%, 2% ta 4% mnoBeHsx, mobymoBaHi
HaTypHi BOJIOMipHI Tpadiku Ta rigporpadu, BU3HAYCHO 3arajibHUNA PO3MHUB.

Jaui, 11 KoKHOT piuku moOyaoBaHi Tigporpadu 3a TCOPETUUHUMHI MOJICIISIMH Ta pO3paxoBaHi iHTErpabHi

(dbyHKIIT TigporpadiB i 3aralbHAR PO3MHUB.

PesynpTaTi IOpiBHAHHS OTPUMAHHUX PE3yIbTATIB MOKAa3aHO B TAaOIHIi 1.

Ta6auusa 1 — [TopiBHIHHA OTPUMaHUX PE3yJIbTATIB.

#— Hatv pHIIl

= A TERCEER
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p. IiBaeHHawMiA p. p.
Mopens Kouepuna Byr Ombmanka p- I'opuns Ton
1or 383 141 125 96
3arajabHUNA PO3MUB 121 111 103 96
p. IiBneHawMiA p. p.
Mopeab Cok0/10BCHKOI0 Byr OnbranKa p. F'opunb Jon
1or 227 82 80 55
3aranpHU po3MUB 112 96 95 84
p. IiBneHnawMiA p. p.
Mopeab AJiEKcEEBA Byr OunblIaRKa p- Hon TopHb
1or 379 197 170 151
3arajabHUNA PO3MUB 124 122 108 108

Brnmus ¢hopmu rimporpady Ha 3aranpHHUNA PO3MHB — HEMIHIMHUN. Benvki nepeBuIieHHs! iHTerpanbHOi QYHKITT

riaporpady Mano BIUIMBAIOTh Ha 3HAYCHHS 3arajlbHOTO PO3MHUBY. | HaBMaKW, 3HAYCHHS 1HTETPabHOT QYHKITT
rigporpady, 1o 6Ju3bKi 10 HATYPHUX 3HAYHO BILTUBAIOTH HA 3arajibHUM PO3MUB.

Sk BUIHO, HAWOLNBI TOYHI pe3yapTaTi oTpuMani 3a Moaemssmu J.1. Kouepuna ta [I.JI. CokonoBchKoro.
Mognens /I.I. KoueprHa fae Tpoxu 3aBHILECHI pe3yIbTaTH, ane Iie iae B 3anac. I HaBnaku, moaeins J[.JI. COKonoBCbKOTo
JIa€ 3aHIKEH] pe3yJIbTaTH, 0 HETATUBHO BINTMBATUMYThH Ha PO3PaxXyHKH.
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Piuka ITiBnennuit byr piBHUHHa, ane B Hel BIalat0Th TipChKi piYkH, TOMY BOHA Ma€ CTPIMKE 3pOCTaHHS 1
cnamansst rinok rigporpady. Moaens J[.JI. CokooBcbkoro kpaie onucye taky ¢hopmy rigporpady ik moaens [1.1.
KouepuHa, ToMy 1 Jae Kparuii pe3ysbTar.

Mogens I'.A. AnekceeBa ana HAWTIpII Pe3yabTaTH 1 € OLIBII CKIIAIHOIO ISl MOOYIOBH HIXK 1HIIN MOJEII
cxemarusatii rizporpadis.

Ockinbku Halikpali pe3yasTaTti oTpuMani 3a mogensamu [1.1. Kouepuna ta /I.JI. CokonoBchKOro, B paMKax
JIOCTIKCHHS OyIIi BHBEIEHI POPMYIH po3paxyHKy iHTerpadbHOT QPYHKIIT rigporpady:

3a mogemmo J.I. Kouepuna

= . . f

=T, +l. =17280-Q%,. | ta+|t. .- (1 -2) )

3a Mmoaemto J[.JI. CokoyioBCchbKOTO (3arajibHUi BUIAI0K)

I'l.i:_ | I Lo i Y |
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3a Mozieunio JI.JI. CokonoBehKoro (BecHsHui nagogok 11 = ¥ = 2)
=T, + T, =9600- Q& - ta+ (.~ 2. (1-2) ]
ne L'y — Gymp-sikuii yac Ha Criajiji IABOJKY HA MOMEHT SIKOTO BU3HAYAETHCsl IHTerpasbHa (yHKLList rizporpady.
BUCHOBKH

1. BiuB dopmu rizporpady Ha 3HaYSHHS 3aTajJbHOTO PO3MHBY — HEJiHIHHHH.

2. Jlns piBHUHHUX pPIYOK PEKOMEHJOBAHO BHMKOPHCTOBYBAaTH CXeMaTH3alilo Trigporpady 3a mopemmo JI.I.
Kouepuna. /Iyist ripchbKux Ta MepearipchbKUX pidok Kpaiie 3actocoByBaTtr Mozens J.JI. CokonoBcbkoro.

3. BukopucroByroun mopeni J.I. Kouepuna uu [I.JI. CokoI0BCEKOrO MOKJIMBO BU3Ha4yaTh 3Ha4YcHHs DI 3a
JIOTIOMOT'010 aHATITUYHUX OpMy 1-2 B Oynb-sIKMH Yac HOBEHI.

4. B nopanblmux IOCTIPKEHHSX HEOOXiJHO BH3HAYMTH IapaMeTpH BHUKOPHCTaHHS MoJeNed cxemaru3ailii
rigporpadis A pi3HUX THITIB PiYOK.

JITEPATYPA
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THE USE OF THE DIRICHLET DISTRIBUTION IN PROBABILITY STATISTIC METHODS OF
RESEARCH

AHoTtanisi. Y crarti  pO3MISHYTO OCHOBHI METOAM OOpOOKHM CTATHCTHYHHMX JaHUX 3a JOMOMOrow Oera-
PO3MOIiTy,y3aralbHEHHIM SIKOTO € po3moin Jlipixie.

Kiro4doBi ci1oBa: oIiHKa HOBITHIX TEXHOJOTIH Mpu OYJIBHUITBI Ta pEMOHTaX aBTOMOOIIBHHX HOPIr,.0eTa —
po3nomin,po3noxin Jipixie.

AHHoOTanus. B cratee paccMOTpEeHBI OCHOBHBIE METOIBI 00pabOTKHM CTAaTUCTUYECKHX AAHHBIX C MTOMOIIBIO
Oeta-pacnpeneHus, 0000IEHUEM KOTOPOTO SBISIETCS pacnpenenenne lupuxie

KaioueBble c/ioBa:Ol[eHKA HOBBIX TEXHOJIOTHIA MPH CTPOUTENILCTBE U PEMOHTAX aBTOMOOMIIBHBIX JIopor, Oera
— pacmpezesnenue, pacnpezenenue Jupuxie.

Annotation. The article considers the basic methods of statistic data procession with the help of the beta-
distribution, the generalization of which is the Dirichlet distribution.

Keywords: evaluation of new technologies in automotive road construction and repair, beta - distribution,
Dirichlet distribution.

Stating the problem. One of the current directions in the field of conducting applied research is the
substantiation of the possibility to apply relevant mathematical knowledge to solve technical and economic tasks with
the purpose of the increase in the objectiveness of the results of research.

The essence of the problem. High information uncertainty in the period of the new technologies introduction
in automotive road construction and repair and the forecast of the determination of the relevant criteria of efficiency.

The objective of the article. The possibility to apply relevant mathematical knowledge, in particular the beta-
distribution, to solve technical and economic tasks with the purpose of the increase in the objectiveness of results. It
becomes especially important in the evaluation of the new technologies introduction in automotive road construction
and repair.

The exposition of the main material. One of the current directions in the field of conducting applied research
is the substantiation of the possible application of relevant mathematical knowledge to solve technical and economical
tasks with the purpose of increasing efficiency. The application of relevant mathematical knowledge is becoming
especially important in the evaluation of modern technologies in automotive road construction and repair as high
information uncertainty in the period of the modern technologies introduction admits a possibility of different forecasts
of technical and economic indicators.

In the theory of probability and mathematical statistics the Dirichlet distribution, often denoted as Dir (a), is a
family of continuous multivariate probability distributions parametrized by a vector a of positive reals. The Dirichlet
distribution is the multivariate generalization of the beta-distribution. That is, its probability density function returns the
belief that the probabilities of K rival events are I'i given that each event has been observed o;-1 times.

The probability density function for the Dirichlet distribution of order X is:

o i - - N e L T LA -1

i ESVERE SUEVE JRRE. By ket | LR Shp i (1)
where, ¥ =0, @ =10 E'} r =1
Let X=(X,,...X) ~Dir(0) i @, = L%, @, then

_ @
Var[X,|a] = Lﬂl'—i'l— 3
—i
Cov[X, X |a] = ——
- :rl:-[""'.- T I.]

The mode of the distribution is the vector x (xi, ...,xx) with
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