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ABSTRACT

The article substantiates the necessity of analysis and forecasting the trend-
seasonal fluctuations in the management of industrial activities of the seaport.

The statistics is given showing a significant decrease in cargo turnover in the port
of Mariupol in the period of ice conditions and icebreaker tug demurrage during the
year.

The definition of the concept of seasonality, which refers to regular periodic
occurrences of certain weather conditions associated with seasonal changes.

Developed a special approach to formation of database for diverse kinds of
industrial activity of the port in ice conditions that meet the requirement of continuous
planning and managing port operations.

Keywords: ice conditions, navigation, seasonal fluctuations, database,
forecasting, fluctuation of cargo turn-over.

IHocTanoBka npodJeMbl B 001IeM BHAE U €e CBA3b C Ba)KHbIMU HAYYHBIMH
WIH NPAKTHYECKUMHU 3a1a4aMHu

[ToBbimienre 3¢ dexTuBHOCTH pabOThl TOPTOB A30BCKOTO MOPS  SIBISIETCS
aKTyaJIbHOW 3a/1a4y€id HE TOJBKO UISl OTAECIBHBIX IPEANPUATUNA, HO U I IKOHOMUKHU
ctpanbl B 1enoM. CHIDKeHHE Tpy30000pOoTa TOPTOB, CBSI3aHHBIE C CE30HHBIMH
KOJICOaHUSIMA ¥ OJHOBPEMEHHOE YBEIMYEHUE SKCIUTyaTallMOHHBIX pacXoll0oB Ha
coliepKaHue TOPTOBOTO ()IOTa HEOOXOIMMO YUYUTHIBATH B MX MPOHU3BOJACTBEHHOU
JNEATEIBHOCTH, MO3TOMY  BBIpaOOTKaA METOIMYECKOTO WHCTPYMEHTAPHUS
MPOTHO3WPOBAHUSI  ATUX  TPOIECCOB, a Takke 3amada  (GHOPMHUPOBAHUS
COOTBETCTBYIOIIECH NHPOPMAITMOHHON CTATUCTUUECKON 0a3bl I IPUHATHS PEIICHUIMA
SIBJISIFOTCSI BECbMA AKTYaJIbHBIMU.

AHAIM3 MOCJeIHUX [JOCTHKEHMH W NyOJMKanuil, B KOTOPBIX HA4aTo
pellieHre TaHHOM MPo0JieMbl M BbljIeJIeHHE HEPelleHHbIX paHee YacTed o0miei
npooJieMbl



Cyoogoorcoenue (Shipping & Navigation) 120

Bompocamu ompeneneHuss u ydeTa BIMSHHS CE30HHBIX KojeOaHW Ha
MIPOU3BOJACTBEHHYIO JAESATEIIBHOCTh IMOPTOB M CYAOXOJCTBO 3aHUMAINCh MHOTHE
oTeuecTBeHHbIC yueHbie: ['omukoB B.B., Penereid B. /1., JIbiceiii A.®., JIeonTseB U.B.
u ap. OJIHaKO B BUJIY TOTO, YTO (PAKTOP CE30HHOCTU HOCUT CTOXACTUUYECKHUIN XapaKTep
U XapaKTepu3yeTcss psIJOM OCOOCHHOCTEM, WCCiIeIoBaHUs B O3TOW 00JacTH
POJ0JIKAOTCS.

@opMyJaUpOBaHNeE HeJIeld CTATHH (IOCTAHOBKA 3a/1a4H)

Pa3paboTka METOIUYECKIX OCHOB aHAJIM3a 110 UCTIOIb30BAHUIO Cy1I0B IIOPTOBOTO
(¢0Ta B TEUEHUH BCETO TOJA M MPOTHO3UPOBAHMS TPEH]I-CE30HHBIX KOJICOAaHUHN TIpH
o0ecrnevyeHnr CyJ0X0ICTBa B A30BCKOM MODE.

N3n0:xkeHue marTepuaja HCCIAEAOBAHUS ¢ OOOCHOBAHMEM IOJYYEHHBIX
HAYYHBIX Pe3yJIbTAaTOB

3ajaun ynpaBiIeHHs CYJOXOACTBOM B A30BCKOM MOpPE, MOKHO NOJIPa3IEIUTh Ha
JIBE TPYIIIBL.

IlepBas — 370 3a1a4M, BO3HUKAOIIKE [IPU TEKYILEM YIIPABICHUU U ONIEPAaTUBHOM
IUIAHUPOBAaHUM, BTOpas TIpylna — 3aJadd, BO3HMKAKOIIME IPH IJIaHUPOBAHHUU
KOMIUIEKCa paboT B YCIOBMSIX BBEJICHUS JIENOBOW OOCTaHOBKHU.

Pemennie naHHBIX 3a/1a4 CBSI3aHO C BHIOOPOM BXOJHBIX MApaMETPOB, UMEIOIINX
CTaTUCTUYECKUI UM CTOXACTUUECKUN XapaKTep, 00yCIOBICHHBIN BIUSHUEM (paKTOpa
CE30HHOCTH.

[lon ¢akTopoM CE30HHOCTM TOHUMAETCS  PETYISIPHOE TMEPUOIUUHOE
HACTYIUICHHE ONPEAEJECHHBIX MOTOJHBIX YCIOBHM, CBSI3aHHBIX CO CMEHOI BpPEMEHU
roja. [TopTel A30BCKOrO MOps ¢ IPUXOAOM 3UMbI B OOJIBIIMHCTBE CIIy4aeB NEPEXOAAT
Ha PEXHUM «IEIOBOW» 0OCTAaHOBKH, I€ MPEINPUHUMAIOTCS KOMILJIEKCHBIE MEpPbI IS
JOCTHKEHHSI ONTHMAJbHBIX IOKa3aTeleil Mo rpy3omnepepaboTKe MapaieNnbHO C
oOecrnieueHreM 0e30MacHOCTH MOPETLIaBaHusI.

BnusiHue Ce30HHOCTM OCOOEHHO CKa3blBaeTCs KaKk Ha paboTe MOPCKOIo
TPAHCIIOPTa B LIEJIOM, I'/I€ B 3HAUUTEJIBHOM CTEIIEHU IPOCMATPUBACTCS 3aBUCUMOCTH
OT 3TUX YCJOBMM, TaK M Ha paboTy JIEA0KOJIA, CyJOB MOPTOBOrO (oTa C JIETOBBIM
KJIaCCOM B MEPHUOJ <«JIEA0BOI» OOCTAaHOBKM M COJAEp)KaHHWE 3TOro (¢uiota IMocie
OKOHYaHMS «JIEI0BOI» 0OOCTAaHOBKHU B BUAY UX IPOCTOSL.

ITpu paccMOTpEeHUM TMHAMUKHU JIETKO OOHAPYKUTh MOBTOPSIIOLINECS MOABEMBI U
crajsibl ypoBHEH 00BEMOB Ipy30MepepadOTKH B 3aBHCHUMOCTH OT C€30HAa MOPCKHUX
MEPEBO3OK.

OueBHIeH HUKINYECKUIT MEXaHU3M, KOTOPBII (JOPMUPYET CE30HHBIE KOTeOaHUs
- €KEr0JIHO MOBTOPSIOIIKECS U3MEHEHUS TPUPOAHO-KINMAaTHYECKUX yciioBuid [1]. Ho
€CJIM 3TO CIPABEIMBO JIJISl OTPACIEH, MPSAMO HCIBITHIBAIOIINX BIMSHUE LIUKINYECKUX
U3MEHEHUM MPUPOJHO-KIMMATUYECKUX YCIOBHM, TO I NPEANPUATANA MOPCKOTO
TPAHCIIOPTa YCIOBUS «JIEAOBOI 00CTAaHOBKHU CBA3aHBI CO 3HAUUTEIBHBIMHU YCHUITHSIMU
o 00ecrneyeHuo Ipy30000pOTa U HANpaBICHUM JONOJHUTEIbHBIX (PMHAHCOBBIX U
TEXHUUYECKUX PECYpPCOB IS JIENOKOJIBHOTO U BCIIOMOTATENIbHOTO (uioTa [2].

B 16n1. 1 mpuBeaeHa TuHaMuKa IMPOBOAOK CylOB B MapHuyloJIbCKMI IOPT B
nepuona 2010r.-2013r., koraa «iegoBas» 00CTaHOBKA BBOJAUIACK, U3 KAKOW BUTHO, YTO
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B 3UMHUM nepuon OoubIIas Harpyska JIOKUTCA Ha BCIIOMOTATEJIbHBIN U HGHOKOHBHBIﬁ

broT.
B 2014 - 2016 r. n3-3a M0JIO)KUTEIBHBIX TEMIIEPATYPHBIX MTOKA3aTENEH «JIeT0BasH)

00CTaHOBKa HE BBOAWJIACh W Harpy3ka Ha BCIIOMOTATEIbHBIA U JIEAOKOIBHBINA (BIIOT
pe3ko nagaer (Tou. 2).

Tabnuya 1. Jlunamuxa nposoook cyoos 8 nopm Mapuynonw ¢ 20102. no 201 32.

3aBeZIeHO JIET0KOJIOM [Torepu BpemeHu
. KonmdecTBo cymo3axo/10B 3a MecsI] BHE
MIPH JIEIOBOH (KOJI-BO CIOBO MTOTPY3KH/BBITPY3KHU U3-
CYyJIOB) A 32 MIOTOAHBIX YCIOBUI
Ton (cyr)
5 M = S (- = = o =) = 2, o
% 2 a g | & 3 S8 |&|8 |5 & 9 IIPU JIEI0BOI/ BHE
S I = R = ] =S 5[ o |°|¢g JIeJI0BO
20101 - | 48 | 73 | 62 272|274 204|240 |252|248 265|270 230/ 140
2011 - | 45 | 72 | 68 263|270 |282|278|268|280(275|276|232/ 96
2012 32 | 54 | 70 | 63 296|278 283|292 |288 (275|278 |282|245/132
2013 - | 48 | 74 | 42 256|278 |283|278|243|235(220|229 216/ 126

Tabauya 2. Paboma nedoxonvrozo oykcupa « Kanuman Mapxkuny ¢ nopmy Mapuynons
c 20132. — 2016e.

KonudecTBo HElH 3aHATHIX 00€CTICUCHUEM CYI03aX0/I0B
Bcero BeIx010B 13 opta
g . o &= é = = = = a
—~ |5 |8 |8 |& |8 |8 E 5 2 1= | € |€ B TE€UYCHUU ToJa (CyT)

S¢ = = S E = = = < 5 o o

= =
013] - - 5 - - - - - - - - - 5
014 1 - 3 - - - - - 2 - - 2 8
015] - 2 - - - - - - - - - - 2

Takum 06pa3om, ce30HHBIE KOJIeOaHUS TEMITePaTyPhl OKa3bIBAIOT CYIIECTBEHHOE
BIIUSIHUE HA OpPTaHU3aNWi0 U (PUHAHCOBBIE PE3yJIbTaThl MapuymoanrCKOro MopTa B
3UMHEE BpeMSI.

Hcnons3oBaHue IeA0KOIBHOTO UIOTa, HA TpUMeEpe OyKCHUpa C JIETOBBIM KIacCOM
«Kanuran Mapkuny, o 00€CIeYeHUI0 Cy103aX00B B MEPHO/I «JICTOBOW», KOTOPBIHA
NPAaKTHYECKH BECh KaJeHAApHBIA TOA HAXOOUTCS y TMpUYala, HE YYUTHIBACT
pa3zHooOpa3Hbie (HOpMBI MPOU3BOJACTBEHHOW NEATEIHHOCTH TOPTa, TMPU KOTOPOM
J0XOJTHAsl 9aCTh JOJDKHA OBITH BBIIIE PACX0I0B Ha dKCIUTyaTaluio (iora.

B memom pabora mMOpTOB MPOWCXOAWT B YCIOBUAX CJOXKHBIX TEpEIICTCHUN
XO3SUCTBEHHBIX CBSI3€d MEXIYy pa3IUYHBIMH OTPACISIMH JKOHOMHKH HAIIETO
rocyapcTBa U SKOHOMHUKH 3apyOeKHbIX cTpaH. Ce30HHbIE KOJIeOaHus, B 3TOM CiIydae
UMEIOT OOJiee CIIOXKHBIM XapaKTep — TCHEPUPYIOTCS B OJHOM pailOHE IIaBaHWS,
MepearoTCs B Jpyrue, MpeoOpa3oBBIBAIOTCS W BHOBH IPOJOJDKAIOT JIBUKEHUE,
BO30Y>KIAlOT B  MOCJIEAYIOMIMX  3BEHBAX  IUKJIAa MOPCKOTO  TpaHCIOPTa
COOTBETCTBYIOIINE KoJieOanus [2].
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Ha npaktuke 3a7aya NporHO3UPOBAHUS PEIIAETCS Yalle BCEro B YIPOILEHHOM
Buse. Ilpenmonaraercs, yto B OyayiieM OyAyT MPOJOJDKATh JCHCTBOBATH TE XKeE
3aKOHBI, IO KOTOPBIM JI0 CHX IOP MPOXOJUIO pa3BUTHUE UCCIEayeMOoro mnpoiecca. B
TaKoOM CJIy4ae BOINPOC CBOJUTCS JIUIIb K BBIOOPY JIYUIEH W3 MHOTHX BO3MOMKHBIX
AKCTPAMNOJIAIIMOHHBIX MOJIEIICH.

Paznuyaror aBa Buja Mojienield MpOrHO3UPOBAHUS CE30HHBIX BPEMEHHBIX PSIIOB:
aJIMTUBHBIE W  MYJbTUIUIMKATUBHBIC. B  agIuTUBHON MOAEIM  OTAEIBHO
MIPOTHO3UPYIOTCA TPEHJ M CE30HHAsT KOMIIOHEHTa, a 3aTeM YK€ OIpelestoTCs
MIPOTHO3HBIE OIIEHKU COOCTBEHHO TPEH]I - CE30HHOTO BPEMEHHOTO PsJIa.

y(@)=a,)+o) =1L 1)
rne L — nepron ynpesxaenus (IpeackasaHus),

JA7 ¢ — IPOTHO3HAsA OLICHKA BEJINYMHBI.

®Oyskums f(¢), IO KOTOPOH MPOTHO3HPYETCS TPEHH, BHIOUpACTCS apriori, eciu
€CTh OCHOBAHMS YTBEPKIaTh, UTO NPOLIECC PA3BUBAETCS UMEHHO IO TAKOMY 3aKOHY
£(¢). Hepenxo Bsi6op f(t)ocymmecTBiisieTcst Ha 1eI0M MHOYXKeCTBE (hYHKIHIL: TTOTHOM,
JOTUCTUYECKas KpuBasi, KpuBas ['omnepua u T.1.

B MynpTHUIUIMKAaTHBHBIX MOJENSAX MPEANOJaraeTcsa, 4YTo CE30HHBIA 3(dexT
YMHOAaeTcs,

TO €CTh

yp=1-v;+¢g, i=lm, j=LT, ()

rac ]j — HHIACKC CE30HHOCTM.

B none3y npuMeHeHUs aJIUTUBHBIX MOJEIEN I IPOTHO3UPOBAHUS CE30HHBIX
MPOLIECCOB TOBOPUT M UX MpocToTa. OJHAKO B TaHHOM CiIy4ae HEOOXOJUMO OTMETHUTD,
YTO 0/1Ha U3 Hanbosee 3P PEeKTUBHBIX MYJIbTUILITMKATUBHBIX MOIeNIel — MoJieb bokca-
JIKEHKMHCA OTMEYAETCS OY€Hb HU3KMMHU BO3MOKHOCTSAMM aBTOMAaTH3aLlMH IIpolecca
pemienuss Ha [IOBM, mockonbKky TpeOyeT Ha KakIOM dTafne  y4acTus
KBTU(QUIIMPOBAHHOTO SKCIEPTa MO UCCIEyeMOU mpodiieMe.

CkazaHHOE BbIIIE U ONPEACIUSIO TOT (DAKT, YTO AJIA MOTYYEHHUS! MPOTHO3HBIX
OLIEHOK CE30HHBIX MPOILECCOB C MCIOJb30BaHUEM [[DBM muMpoko HCHONb3yHOTCS
aJAUTUBHBIE MOJIEIIH.

[loreHunanbHass aggUTUBHAS MOJENb, B KOTOPOW TPEH] MPOTHO3UPYETCS IO
MOJIMHOMUHAJILHON (DYHKIIMH, a CE30HHAs KOMIIOHEHTA M0 OTpe3Ky psaa Dypbe naer
HEKYIO0 YCPEIHEHHYIO CE30HHYIO BOJIHY C TIOCTOSTHHOU (ha30i ¥ MOCTOSTHHOU B KaXKIOM
MecsIe aMIUTUTY10M. DTOT HEOCTATOK MOJEIN MOKET ObITh YCTPAHEH 3a CUET y4eTa
B (yHKUIUU f(/) AuHaAMHUYECKUX 3((EeKToB, YTO IOCTUraeTcsi BBEIAEHHUEM JHOO

B3BEIIEHHOTO CYMMMPOBAHHUS T10 CTENEHAM napameTpa ;[ 1]
K
f0)=2w (), (3)

rac



Cyoogoorcoenue (Shipping & Navigation) 123

T,/2

w.(t)= Z [%- coswit + [, sin a)l.t],

j=0
nubo  3ameHOM  cratmyeckux kodduumenros dypee B (12) a, a,, b,

kod(pdumenTamMu — QyHKIMAMHE napamerpa ¢:a, (¢), a,(¢), b,(¢), i=1,T, /2.

[IporHo3Hble TOKa3aTeN CE30HHOCTH B OOJBIIMHCTBE CIy4aeB HMEIOT
OIlpe/le]IeHHbIe  OTKJIOHEHHs OT  CTaTUCTHYECKUMX JAaHHBIX 1O  oObemMam
rpy3onepepaboTku. Iloatomy — onHOM U3 BaxHEHmIUX ™poOeM SBISETCS
o0ecrieyeHrne YCTOWYMBOCTH TOJYYEHHBIX XapaKTEPUCTHK, OILIEHKAa BO3MOXKHBIX
IPaHUI] UX OTKJIOHEHHUS.

MosHOo cnenaTth BBIBOJ, YTO 3a/aya MPOTHO3WPOBAHUS CE30HHBIX KOJeOaHui
rpy30000poTa MopTa pelaerTcs B JBa JTana: aHaIu3 CE30HHBIX MPOLECCOB (pacueT
YPOBHS CE30HHBIX KOJICOAHUM, aHATIN3 UX JUHAMHUKHN) U MIPOTHO3UPOBAHUS CE30HHBIX
npoieccos [3].

PaccMOTpUM OCHOBHBIE JTallbl aHANIW3a W MPOTHO3ZUPOBAHMS CE30HHBIX
KoJiebaHu rpy30000poTa mopra.

1. BblsiBIeHUE HATHYUS CE30HHBIX KOJIEOAHMIA.

by = Yy — Uy
T, m
T-7)>| >4, /m=>"1,/T
j=1| i=1 ij
Ty m m
(-2 4=/ m
i=1

j=1 i=l

F=m ) @)

31ech 4; =); —U; - ocTaTOYHAsk KOMIIOHEHTA IIOCIIE BBIIEIEHUS TpeHaa U;; .

Bemnuuna F umeer F' - pacnpelelieHue ¢ (To —1) 51 (To —m) CTETNICHSIMU

cBoOoabl. Ce30HHBIE KOJIEOaHHSI B MCXOJHOM BPEMEHHOM DSy IMOATBEPKAAIOTCS,
eciu F,., > F . TPpU 3aaHHON JOBEPUTEILHON BEPOSITHOCTH.

pacu Kpum

2. ®dunbTpanus KOMIIOHEHT BPEMEHHOTO Psijia.

Brimonnsiercst B HeCKoJIbKO npouenyp. [lepas — BolieieHue TpeHaa:
T, /2

u, = Zar'ytﬂ, ®))

r=-T,/2
rae
T, |r-1|<T,/2
1/2T,, |d]=T,/2
BTopoi npouenypHoOi MPOU3BOANUTCS CTIIAKUBAHUE CE30HHOTO BPEMEHHOIO Psifia
Y BBIJICJICHUE CE30HHOU KOMITOHEHTBI:

S

y;=a,+b,-u,, i=lm, j=1,T (6)

rae Vi - crnaxenHas omenka. Koapdunuentsr 45 bj ornpezensercs 1no Gopmymnam:
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m m m m

2
2y W= 2y ) Yyt
_ =l =l =l =l
J m m 2

2

m E Uy — E u;

i=1 i=1

m m

m
MZ%-; Uy — Z%Z“y
_ il ==l

b_

J

’ (7)

PN ®)
w3, _(zu,,.j

Tenepb

O = Vi —Hy.
Tpetss mpoueaypa — HenocpeAcTBeHHO (uibTpanus. [lepsolit mar punbTpanuu
IIPEACTABIICH OllepalnsMu Bblle. Bropoit mar:

T,/2 0
— HU
r==Ty/2

~2) (1)
v =uy +Auij

u? =q'? 4 b](;) )

i J ij
o = 5042 )

Tpertuit, 4eTBEPTHIN U MOCIECAYIOIINE [IATU UTEPALUU TTOBTOPSIOT I10 IEUCTBUIM
BTOpOW mar. Yucno urepauuii paBHO OLEHKE MHHUMAJIbHOM CTENEHU IOJWHOMA,
anmpOKCUMUPYIOIIEr0 TPEH psiaa IUI0C OAUH, T.€. (n+1).

3. TIporsHo3upoBaHHE CE30HHBIX MPOLECCOB.

[lepBas annuTUBHAS MOJIEIIb:

0, (l)zzn:aj(T+l), n=123, =1L (10)
j=v

371€Ch
1=ixTy+j, i=0l..m,,

yT(l,])z a +bj -uT(z,]), i=lm, j=1T,
Vr (i )] ) - IPOTHO3HAs OIICHKA BeTUMIHHBI Uy
Bropas anguTrBHAsS MOJIEIb:

n 7y /2
5,()=>a, -t/ +ay(c)+ z{a,.(f)coszT_”(T+z)+b,.(f)sin2T_”(T+l)me
j=0

i=0 0 0
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L T+i1+1T, 1
—K]:) : (11)

B npaBoii yactu (11) xBagpaTHble CKOOKM O3HAYarOT B3SITHE LIEJIOM YacTH OT
BBIpaXEHUS B CKOOKax, K — 4ucio pa30OueHuit HCXOIHOTO BPEMEHHOTO psiia

bt =17}

Ha PABHBIC OTPE3KM:
b t=LT|={y. t=LT}Uly, t =T+ LT} U Uly,, t =T +1,T, )

JInst Kaxa0ro oTpe3ka BpEMEHHOTO psiaa {yt, t=Tg , + l,TS} HaxomsITCs

ko3 punueHTs Pyphe aéS)’aﬁs) b.E'S)3
1 T
a, :F.lelf
0 i=
a —EZTZZ cosz—”t
J T = t TE)
2 ! 272' (12)
b.=—)» 1 sin—t¢
J T ; t TE)
LS ()
a = — -1 tlt
Ty/2 T -
M3 xoouunenron aéS)’aﬁ'S)a---a bﬁs), s =L2,..,K cocraBisercs MaTpria

) ) D p0 )

1 ar'n 12-1
e al’ a? .. al,p? bl
N T (13)
i) a o alfp bl

AHaoOTUYHO Jjajee paccMaTpuBaoTcst 7, BpeMEHHBIX PSAIOB ¢ KoddurmeHTamu

S) (5) p(s T
a(() ),aﬁ) bﬁ» ), s=LK JUIL KaX/JI0ro M3 KOTOPBIX HAXOISATCS COOTBETCTBYIOLIUE

3HaueHusa C, u C,, annpOKCUMUPYIOIIETO JINHEWHOTO YPaBHEHUS

Z=C,+C(Ct, t=1K, (14)
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BeiBOABI M epcHeKTHBA JajbHelieil padoThl 0 JAHHOMY HAIPABJICHUIO

Pemenne MeToIuMYeCKMX BOMNPOCOB IPOrHO3UPOBAHMS Ipy3onepepaboTKu
MOPCKOTI'0 IIOPTa C yYETOM CE30HHBIX KOJEOaHUH BIISAETCS HEOOXOIUMBIM 3TAallOM Ha
IIyTH COBEPLIEHCTBOBAHHUS yNPABIEHUS pabOTOI MOPCKOro TPaHCIOPTA.

[IpennokeHHbId W YCOBEpPILICHCTBOBAHHBIM  ammapaT  CTaTUCTHYECKOIO
IPOrHO3UPOBAHMs BKJIIOYAET CTAaJuM OOpabOTKM JMHAMUYECKUX PSIOB: aHAJIU3
CE30HHBIX IPOLIECCOB, IPOTHO3MPOBAHME CE30HHOM BOJHBI U  IOCTPOECHUE
JOBEPUTENBbHBIX WHTEPBAIOB. TakoW MOAXOJ K MPOTHO3UPOBAHHIO MOXET OBIThH
OpPUMEHEH MJI IIHPOKOro JHMara3oHa HamnpaBieHUH © TpoOiieM, CBSI3aHHBIX C
IUTAHUPOBaHUEM paboThI (hJI0Ta U MOPTOB.

OcHOBHBIE MOJOXKEHHS aHAJIN3a U MPOTHO3UPOBAHUS TPEH-CE30HHBIX KOeOaHui
pabOTbl MOPCKOIO TpPAHCIOPTAa IMO3BOJSET BECTU Pa3pabOTKy U peaau3aluio
COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTHM B O0OIIEH CcUCTEME OTPaciIeBOro
yIOpaBI€HUs] 1O YCOBEPIICHCTBOBAHUID CHCTEM OE€30IacHOrO  yNpaBJICHMs
TPaHCIIOPTHBIMU CPEACTBAMM.

JIMTEPATYPA

1. Jleontwes U. B. [loHsiTHE M CYIIIHOCTH CE30HHBIX SKOHOMHUYECKUX siBJIeHUM / V1. B.
JIeonTteeB. — M.: Cratuctuka, 2003. — C. 38-45.

2. TomukoB B.B. OnbeiT npoBoaku cyaoB Jseaokojom «Kamurtan benoycos» B
JIeJI0OBYIO0 HaBHUTanuio mo AzoBckomy Mopio / B.B.I'onukos, A.A. JIbiceiid, I1.A.

Koctenko // CynoBble 3HEpPreTMYeCKHE YCTAaHOBKMU: HAay4YH. T€XH. COOpHHK.
Brem.27. — Onecca: OHMA, 2011. — C.39-44.

3. Kunpgpmme [I'.C. Amnamu3 BpeMEHHBIX pSJAOB U MNPOTHO3UpOBaHUE /
I'.C. Kunbapiiie, A.A. ®penkens. — M.: Cratuctuka, 2005. — C. 25-28.



