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direct mechanical contact (by nature it is forces of electromagnetic origin - dry and
viscous friction forces, as well as traction). If electromagnetic forces, viscous friction
forces and adhesion forces are absent, then this state of matter is in most cases the
object of modeling (in technology it is called the ideal bulk material. In the proposed
work to study the pressure in a multiparticle micro-mechanical system, a model of a
lattice gas in a gravitational field is considered.

Analysis of the determination of free energy and entropy allowed us to establish
the corresponding equilibrium density profile, which is described by a Fermi-type
function. The Fermi profile in the form of a density field was used to find the vertical
hydrostatic pressure for which the analytical expression was obtained. Hydrostatic
pressure was different from the known relations derived from the theory of condensed
matter. The obtained results are confirmed by experimental observations, which
indicate a complex, anisotropic significantly different from the known from the theory
of condensed matter distribution of even vertical pressure in large conglomerations of
discrete micro-mechanical particles. Which really repeats the Fermi distribution.The
obtained results stimulate the revision of typical ratios of hydrostatics of continuous
media, such as Pascal's laws. Torricelli, Archimedes and Bernoulli in the case of
discrete micro-mechanical (granular) systems.

The conclusions of the work can be significant in the design and evaluation of
operating parameters of storage, release and transportation of bulk cargo, which consist
of discrete micro-mechanical conglomerations with different degrees of compaction
and compaction.
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BEJIMYMHA PIYHOI'O CTOKY TA MOT0 PO3TIOALI ITO MICAIISAX HA
PIYKAX BACENHY CIBEPCBHKOI'O JIHIIA

AxmyanvHicms 3 METOIO PO3POOKHU Ta BIPOBAKEHHS CTPATETii palliOHaTbHOTO
BUKOPUCTAHHS ¥ OXOpPOHM BOJHUX PECypCiB, IUIaHyBaHHS Ta peami3alii
BOJIOTOCIIOZIAPCHKUX  3aXOMiB, SIKI BHUPINIYIOTh NPOOJEeMHU BOJA03a0C3MEUCHHS,
ONTUMAJIBHOTO PEryJIIOBaHHS PIYKOBOTO CTOKY, HPOTUIABOAKOBUX 3aXOiB,
HEOOX1THO MaTH BEJIMYMHY PIYHOTO CTOKY 1 3HATH HOT'O MIHJIUBICTh K MPOTSATOM POKY,
TakK 13 POKY B PiK.

@opMyBaHHSI PIYHOTO CTOKY pI4OK € 0araro)akTOpHUM IPOLECOM, IO
3HAXOAUTHCS IIJI PI3HOMAHITHUM BIUIMBOM (i3UKO-reorpaiyHuX YUHHUKIB Ta
AHTPOITIOTCHHOTO HaBaHTAKCHHS.

Mema: mpoaHamizyBaTH MNPOCTOPOBO-YACOBHI PpO3MOJLT Ta MIHJIMUBOCTI
BEJIMYMHU PIYHOTO CTOKY B OaceiiHi CiBepchkoro [[iHug 3a 6araTopiyHui NEPIo.

PiukoBa cuctema CiBepcbkoro [iHug Mae NpUKiIal MepUcToi piuKoBOi CUCTEMH.
JI1st nocnipkeHHs plYHOTO CTOKY BUKOPHUCTaH1 JiaHi 1o 17 Bo10300pax 3 mionamMu Bijl
189 km? (p. Yau — cmr Iepeciune) mo 22600 km? (p. Cisepebkuii Jonens — M. I3rom) 3
psinamu crioctepexensb 49 no 80 pokis.

Bonuuit pexxum Oaceitny CiBepchkoro JliHIIS BU3HAYAETHCS 3aKOHOMIPHICTIO
BHYTPIIIHBOPIYHUX 3MIiH OCHOBHUX CKJIQJIOBUX BOJHOTO OallaHCy — OMNajiB Ta
BUIIAPOBYBaHHSM. PiBHEBHIT peKUM XapaKTEPU3YETHCS BECHSIHOIO MTOBIHHIO, CTIHKOIO
MEXEHHIO, 1110 NTEPEPUBAETHCS MABOJIKAMH 1 HEBEJIMKUM MiAHOMOM PIBHIB B OCIHHBO-
3UMOBHMI Tepiod. 3rigHO Kiacu@ikaiii piuoK 3a TUIOM iX KUBJIEHHS, CiBEpCHKHIA
JloHenb BITHOCUTHCS 10 TuUly «PiukM 3 TOBIHHIO Ta TaBOJKaMU 31 CHITOBUM 1
JOLIOBHMM KUBJICHHIMY [1].

Ha piukax Oaceiiny CiBepchkoro JliHIls (BUKJIIOYAIOUM HOTO TpaBi MPUTOKU
HIDKYE BIaJiaHHs p. bepeku) cTik BECHSIHOTO BOIOULIS B 0araToOBO/IHI POKHU BUIIAKaX
ctaHoBuTh 70-80% pigyHOrO CTOKY, B CepemHi 1Mo BomHOCTI poku - 60-70%, a B
manoBoAHi - 50 - 60%. [TaBoaKkoBHIf CTiK B 6araTOBOAHI POKH Ha IIMX pIYKax 3a3BUYAM
BIJICYTHS 1 MEXKEHHMM CTiK cTaHOBUTH 20-30% piunoro. B cepenni 1 MaioBOIHI POKH
MaBOJKOBUI CTiK cTaHOBUTH 10-20% pigHoro ctoky. CHiBBIAHOLIEHHS PIIKHX 1
TBEPAUX OMAJiB B PI3HI 3a BOJHICTIO POKH IMIATBEPKY€E, IO CHITOBE 1 JIOIIOBE
KUBJICHHSI PIYOK PO3TJITHYTOTO PailOHy CTaHOBUTH MPUOJIM3HO PiBHI YacTUHU. TaK,
HaIpuKJaj, B 6araToBOJHI POKH TBEPJl OMaav CKIamaroTh 25-45 % piuHoi cymu B
6aceitni CiBepcwkoro [inns ta 15-30% y Oacelinax mpaBux npuTOKiB CiBepChHKOTO
Jinus Hwk4de BnagaHHs p. bepeku. B cepenni 1 MajaoBOAHI pOKM TBEpIl Omaau
cknanaroTh 15-30 % piuHoi cymu B OaceliHax ycixX pidoK JIaHO1 TEPUTOPIi.

3a 6araTopiuHUMH JAHUMH PO3PAXOBAHUM TUIIOBUW PO3MOJIIN CTOKY Ha plUKax
Oacetiny CiBepchkoro J{iHIl 1o MicsIsIX POTIAroM poky (puc. 1). Sk mokemo 6aunTH,
mo Ha nputokax CiBepcbkoro J[iHIS HaWOIBIIMKA 32 BOJHICTIO MICALlb — O€pe3eHb
(18,8-26,7 %), Toni sik mo camomy CiBepcbkomy Jlinio — 1ie kBiteHs - 20,0-26,9% Tta
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o Aesikux voro mputokax (p. Ockin - M. Kym'saeek, p. Kpacha - ¢. UepBoHoromniBka,
p. Alinap - c. HoBoceniBka). HaliOi1bI moCyIuTMBUil MicsIIb /ISl BCiX piYOK OacerHy
— ceprieHb (Ha nputokax 1,4-4,3 %, o Ciepcbkomy [linio — 4,2-5,3 %) ta nmuneHn
s p. XKepebens - ¢. Topewke (3,5 %)
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Pucynok 1 — Po3monin cToky mo Micsisix Ha piukax B 6aceitni p. CiBepcbKuit
Hownenp: a) p. Ciepcrkuii Jlonens - c. Oripiiese; 0) p. Bosua - M. BoBuaHchK;
B) p. CiBepcrkuii Jlonens - c. [IporononiBka; r) p. Kepebdensp - ¢. Topchbke

Takum ynHOM, BECHOIO CTIK piyoK ckiaaae 37-55 % Big piyHOTO CTOKY, BIITKY —
7,7-13,5%, Boceru — 10-24% Tta B3umky 22-33%.

J1ist aHani3y MIHJIMBOCTI BEJIMUUHU PIYHOTO CTOKY 3a OaraTopiuyHuM nepioj; Oyiu
noOy0BaH1 XpPOHOJIOTIYHI rpadiki BIAXUJIEHb CEPEIHbOPIYHUX MOJYIIB CTOKY BiJl
HOPMH CTOKY (pHcC. 2), A€ BEpXHs YacTHHA BijgoOpakae OaraToBOJHI POKH, HUKHS —
BI1JIIOB1AHO, MaJIOBOIHI.
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PucyHnoxk 2 — XpoHosoriyHi rpadiky BIIXWIEHb BEJIMUYMUH CEPEAHBOPIYHOTO CTOKY BiJl
Hopmu: a) p. CiBepcbkuil Jlonens - c. Oripuese; 0) p. BoBua - M. BoBuaHchk; B) p.
CiBepcbkuit Jloneus - . [IporonomniBka; r) p. XKepebeusp - ¢. Topceke

[IpoananizyBaBmm noOyaoBaHi rpadiku (puc.3) MOXXHA BIAMITUTH, IO
MaJIOBOJHI POKM B OCTaHHI POKH CIIOCTEpIraloThCsl MO BCIX BOJI0300pax, MpoTe y
MIBHIYHO-CX1/THIM YaCTHUHI TEPUTOPIi 111 POKHU TOYATH CTIOCTEPITaAIOTHCS paHiIIle.

[To pi3HUIIEBO-IHTETPAILBHUM KPUBUM CEPEIHBLOPIUHUX BUTPAT BOAM Ha PiUKax
Oaceitny p. CiBepcbkoro J[iHIS Ha BCIX PO3TISHYTHX BOJ0300pax B OCTaHHI POKU
CIIOCTEpIraeThCsl MaJoBoIHA (pa3a, sika HacTana y pi3Hi poku. Hanmpuknan, p. BoBua —
M. BoBuancek 3 1994 poky, p. Yau — cmt Ilepeciune 3 1988 poky, p. CiBepchkuii
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