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AHHOTAIIUSA

Beedenue. OcBoeHue MONAPHBIX PailoHOB MHPOBOTO OKeaHa CIIOCOOCTBOBANO MOBBIMIEHUIO WHTEpeca K M3YyUEHUIO
BOJIHOBBIX MPOLIECCOB B BOJOEMax C JIEISHBIM IOKPOBOM, OOYCJIOBJICHHBIX JCHCTBHEM IOJBIDKHON Harpy3ku. B
OOJIBIIMHCTBE pabOT OTEUECTBEHHBIX W 3apyOEKHBIX YYEHBIX JIENSTHON IOKPOB paccMaTpHBajCs Kak YIpyras WM
BSI3KOYMpyrasi IUIACTUHA, Harpy>KeHHas NpPSIMOJIMHEHMHO JBWXKYIIEWCS BepTUKambHOW cujod. OnHako mpH
MOJICIMPOBAaHUM BO3AECUCTBHS TPAHCHOPTHBIX CPEACTB Ha JEASHOW IMOKPOB IPEJACTABISIET HHTEPEC PACCMOTPEHHE
3a[ad, B KOTOPBIX CHJIAa IBHXKETCS IO 0ojee CIOKHON TpaeKTopuu. [103ToMy Ienbio JaHHOTO MCCIICIOBAHUS SBIIICTCS
pa3paboTka MeToa UCCIICIOBAHUS ITOBEICHUS JICTHOTO IMOKPOBA MOJ CHCTBUEM CHIIBI, JBIDKYIIECHCS TI0 TPACKTOPUH
CII0KHOH (DOPMBI, TOAYUHSSICH TIPOM3BOIHLHOMY 3aKOHY JIBIKCHUS.

Mamepuanst u memoost. IIpeyioxkeH METO PeIICHUS 3a1a4 O JICHCTBUU ABIDKYIIEHCS TPOM3BOIBHBIM 00pa3oM CHIIBI IO
JIISTHOMY TIOKPOBY BOZOEMa KOHEYHOH TITyOHMHBI, 3aITOJTHEHHOTO HEBS3KOH HEC)KMMAaeMOH JKUAKOCTHIO. JIemsIHOW TOKpOB
paccMaTpuBaJICsl KakK BA3KOYNpyras IUTaCTHHA, JIeXKallas Ha TOBEPXHOCTU JKHIKOCTH, HAXOJALIEHCS B COCTOSHUHU
MOTEHIMABHOTO TeueHHus. Ha BepXHIOI MOBEPXHOCTh IUIACTUHBI NPUIIOKEHA COCPENOTOYEHHAs CHila, ABIDKYIIASCS IO
MIPOM3BOJILHOM 3aMKHYTOM TPAa€KTOPUH U ABJISIOLIAsICA NEPUOINUECKON 1o BpeMeHU. Ha HIKHIO MOBEPXHOCTH IJIACTUHBI
CO CTOPOHBI >KHJIKOCTH AEHCTBYET T'MAPOAMHAMHMYECKOE JaBJIeHHE. B cuily mepHoAMYHOCTH MPUIIOKEHHOM K IIIaCTHHE
HArpy3Kd Npu penieHur TuddepeHIatbHbIX YPaBHEHHM, ONMMCHIBAIONIMX MMOBEACHUE JaHHOW CHCTEMbI, HCIOJIB30BAIIH
HHTETpAIbHOE TpeoOpazoBaHWe 1O BpeMeHH. J[lanee, MpUMEHsS TPaAWIMOHHBIE METOJBI, MOTYYMIH (OpMyIBI st
BBIYHCIICHUS HANIPSDKCHUH W TIEPEMEICHUA B IDTACTHHE W KOMIIOHEHT BEKTOpPa CKOPOCTH YACTHIL KHUIKOCTH. DTH (OPMYITBI
MIPEACTaBUIM B BUJE OBTOPHOTO UHTErpasia. J{Jisi BRIMCIEHHUS] MHTErPaJioB UCIIOIb30BAI YHCIIEHHbBIE METOIBI.
Pe3ynomamut uccnedosanusn. Pacdersl moxa3aim, 4To MPOTHO JICASHOTO IMOKPOBA 3aMETHO YBEIIMYHUBACTCS C POCTOM
CKOPOCTH ¥ KacaTeIFHOTO YCKOPEHUs IBWKEHHUS Harpy3ku. K pocty mpornba Takke MPUBOAAT YBEIHMYCHHE BPEMEHHU
peslakcaly JIbla U YMEHBIICHHE pajguyca TPAaeKTOPHM IBIKEHHS Harpy3ku. PaccunmTaHo paciperesieHHE BEKTopa
CKOPOCTHU YaCTHII )KUIKOCTH I10 TIIyOHHE BOAOEMA.

Obcyscoenue u 3akniouenus. TIpeanoxeHHbIl METO]| TOKa3all CBOIO 3(P(EeKTUBHOCT MPU PELICHUH 3a/1ad O JSHCTBUH
MOJBIKHOIM HAarpy3K Ha JiefsHON HOKpoB BojgoeMa. C ero IOMOINBIO HCCIIEOBAHO BIIHMSHHE HA NPOTHO JIEASHOTO
MIOKPOBa KPUBU3HBI TPACKTOPHUU JBHKCHHS U MEXaHUYECKUX CBOWMCTB JIbJd, KHHEMAaTHUECKUX XapaKTEPUCTUK JBIKEHUSI
Harpy3ku. Meroll MoAenupyeT BO3IEUCTBUE TPAaHCHOPTHBIX CPEICTB Ha JIEISHOW MOKPOB BojoeMa. Pe3ynbTaThl ero
MIPUMEHEHHSI MOTYT OBITh HCIIOJIE30BAHBI TIPH CTPOUTEIBCTBE JCIOBBIX JOPOT WIH a3POIPOMOB Ha JIb]TY.

KinwueBble c10Ba: 0ECKOHEUHBII HeﬂﬂHOﬁ NOKpPOB, JABMIKYILIAACA HArpy3ka, IMPOU3BOJIbHAA 3aMKHYTasl TPACKTOpUS,
NnepeMeHHas CKOPOCThb.

Baaronapuoctn. ABTOp BBIpaXkaeT OJIaroJapHOCTb PELEH3EHTaM 3a YKa3aHHbIE 3aMEUaHMs, KOTOPbIE IO3BOJIMIH
MTOBBICUTH Ka4E€CTBO CTAThHU.

Jna nurupoBanus. [NamaOypama A.B. Meron pemieHus 3amadd O JBHKEHHM HArpy3Kd IO JIEASHOMY IOKPOBY
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Abstract

Introduction. The development of the polar regions of the World Ocean contributed to an increased interest in studying
wave processes in water bodies with ice cover caused by the action of a mobile load. In most papers of domestic and
foreign scientists, the ice sheet was considered as an elastic or viscoelastic plate loaded with a rectilinearly moving
vertical force. However, when modeling the impact of vehicles on the ice cover, it is of interest to investigate problems
in which the force moves along a more complex trajectory. Therefore, this study aims at developing a method for
studying the behavior of the ice cover under the action of a force moving along a trajectory of a complex shape, obeying
an arbitrary law of motion.

Materials and Methods. A method for solving problems of the action of an arbitrarily moving force on the ice cover of
a reservoir of finite depth filled with an inviscid incompressible fluid is proposed. The ice cover was considered as a
viscoelastic plate lying on the surface of a liquid in a state of potential flow. A concentrated force moving along an
arbitrary closed trajectory and being periodic in time was applied to the upper surface of the plate. Hydrodynamic
pressure acted on the lower surface of the plate from the liquid side. Due to the periodicity of the load applied to the
plate, an integral time transformation was used to solve differential equations describing the behavior of this system.
Further, using traditional methods, formulas were obtained for calculating stresses and displacements in the plate and
components of the velocity vector of liquid particles. These formulas were presented in the form of an iterated integral.
Numerical methods were used to calculate integrals.

Results. Calculations showed that the deflection of the ice cover increased markedly with the growth of speed and
tangential acceleration of the load movement. An increase in the relaxation time of ice and a decrease in the radius of
the trajectory of the load also caused an increase in deflection. The distribution of the fluid particle velocity vector over
the depth of the reservoir was calculated.

Discussion and Conclusions. The proposed method has shown its efficiency in solving problems about the impact of a
moving load on the ice cover of a reservoir. With its help, the influence of the curvature of the trajectory of motion and
the mechanical properties of ice, the kinematic characteristics of the movement of the load on the deflection of the ice
cover was investigated. The method simulates the impact of vehicles on the ice cover of a reservoir. The results of its
application can be used under the construction of ice roads or airdromes on ice.

Keywords: infinite ice cover, moving load, arbitrary closed trajectory, variable speed.
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Beenenue. B nocnennee Bpemsi, B CBSI3M C OCBOGHHEM CEBEPHBIX TEPPUTOPHI U paiioHOB MHUPOBOTO OKeaHa, OTPOMHOE

BHUMaHHE y/eNseTCs MpodiIeMaM U3Y4eHHs TOBEICHHMS JIETHOTO MIOKPOBa 10/ ISHCTBHEM BHEIIHEH Harpys3ku. DTUM
BOTIPOCAM TIOCBSIIIIEHO OOJBIIOE KOJHMYECTBO pabOT OTCUECTBEHHBIX M 3apyOeXHBIX YyueHBIX. BosneiicTBue Ha
BA3KOYMPYTYIO TUIABAIONIYIO IUIACTHHY WMITYJIbCHOW IBWKYIIEHCS HArpy3ku paccMarpuBaioch B [1]. BosmeiicTBue
MOIBMKHOM HArpy3KW Ha JISSHON TOKPOB, MPHMOPOXKCHHBIM K CTEHKaM KaHana, mpejacTasieHo B [2, 3]. KomeGanust
JIEJISTHOTO TIOKPOBa, OOYCIIOBJICHHBIC IBHKYIICHCS C TOCTOSHHONW CKOPOCTBIO HArpy3KOW, paccMaTpuBainch B [4].
[ToBenenne mMOyOECKOHEYHOTO JIEISHOTO IOKPOBAa MpPH JEHCTBHHM HAa HEr0 PaBHOMEPHO MABIXKYIIEHCS HArpy3KH
usydanocs B [5]. Pacmpoctpanenusi BoiH, BO30Y»XIaeMbIX BIOJb KaHala C JCISIHBIM I[TOKPOBOM, PAacCMOTPEHBI B
pab6ote [6]. B [7] mpu MoaenupoBaHuy NPUMEHSUTUCH HEJTMHEIHBIe MOend. B MoHorpaduu [8] npuBeneHsl pe3yibTaThl
HCCIIEeJOBAaHUH TOBEPXHOCTHBIX BOJIH B MOpE C IUIABAIOIIMM OWTHIM U CIUIOIIHBIM JISASHBIM IOKpOBOM. Pa3pyrieHue
JbJa MoJ JCHCTBHEM IBWXYLICHCS HArpy3ku paccmartpuBanoch B [9]. B mpuBeneHHBIX Bbllie padoTax B OCHOBHOM
paccMaTpuBaJIOCh IPSIMOJIMHEHOE ABI)KEHHE HAarpys3Ku. Llenblo JaHHOTO MccileioBaHus SBISUIACh pa3paboTka MeTo/a
pemeHus 3a1a4i O BO3ACHCTBUHU CHIIBI, JBIDKYIIEHCS MO JISASHOMY MOKPOBY IIPOM3BOJIEHBIM 00Opa3oM. [locTikeHne
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IIOCTABJICHHOH 1IeJIM NO03BOJISIET OoJiee TOUHO MOAEINPOBATh BO3JCHCTBHE Ha JIEISTHOM MOKPOB TPAHCIIOPTHBIX CPEJCTB,
JIBIDKCHNE KOTOPBIX MIPOUCXOIUT 9acTO MO JOCTATOYHO CIOXHBIM TPAEKTOPHSAM H IO CI0KHOMY 3aKOHY.

ITocranoBka 3anaun. PaccmMaTpuBatoTcs Koje6aHnst O0ECKOHEYHOTO JIEASHOTO TIOKPOBA, JISKAIIETO Ha MOBEPXHOCTH
BOJIOEMa KOHEYHOW TITyOHHBI, IO AeHCTBUEM CHIIBL, TBIKYIIEHCS MPOM3BOIBHO MO 3aMKHYTOW TpaekTopuu. JleasHoi
[IOKPOB MOJEIUPYETCS] TOHKON BA3KOYNPYIOoM MJIACTUHOM, MEXaHUYECKHE CBOWCTBAa KOTOPOM ONMHUCHIBAIOTCS MOJEIBIO
KensBuna-®oiirra. BogoeM HanmoJHEH HEC)KUMAEMOU KUIKOCTHIO.

Marepuajbl 1 MeTOABL. M3rub jeasHOro OKpOBa OMUChIBacTCs AU((epeHIInaIbHBIM ypaBHeHHEM [7]:

(1 +,0)AW + c202W + KW + b0, ®|,—g = 222, (1)

rae W(X,y,t) — mporu6 neasnoro noxposa; D=Eh%/(12(1-p?)); E — monyns FOura; u — xos¢¢uuuent Ilyaccona; h —
TOJIIIMHA JIeSHOrO IIOKPOBA; To — BpeMs penaxcauuu aedopmanuit; A2=0,*+20, 8,2+0y*; ps— IUIOTHOCTS JIbJA; Pp—
IJIOTHOCTB Boabl; ¢2 = p,h/D, k=p,g/D, b= p,/D; P(X,y,t) — nelicTByIoIas Ha MOBEPXHOCTHU NbAa Harpyska; d(X,y,z,t)
— MOTEHIUAJT IBH)KEHHUS KUAKOCTH. [IoBeieH e )KUAKOCTH MO JUNHEHO YPABHEHUIO:
AD=0.
I'paHuuHbBIE YCIOBUS Ha rpaHulle jea-Boa npu z=0 u Ha que Bogoema z=—H (H — riybuna Bogoema) uMesu BULI:
OW=0,D|;=0, 0:D|z=-+ =0.

[peamnonaranocs, uro cuna P (X, Y, t) mepememnaercst mo mpou3BOJILHON 3aMKHYTON TPAEKTOPHUHU Y MPOHU3BOJIBHBIM
obpazom. Ilpu stom mnomaranoch, uto P=P(s(t)), roe S— ayroBas KOOpIWHATA, OTCUHMTHIBAEMAasi OT HEKOTOPOH
¢bukcupoBaHHO#N TOUkH KpuBoH y. Ecnu GyHkums S(t) sBisercs mepuoauyueckoit ¢ nepuoaoM T, TO BIIOJHE OYEBHIHO,
41O TMepuoaryeckoi Oyner u BennunHa P(S(t)), mpudem Taxke ¢ mepuogom T. [TapameTprueckoe 3ajaHue TPACKTOPHU
MPUHUMAIIOCH B BUJIE!

{x = Xo ®)
Y=Y’
rae t — Bpewms.

PaccMaTpuBasi yCTAaHOBHBIIMICS TMPOLECC W MPUMEHSST UHTErPajbHOE MPeoOpa3oBaHKe MO MEPEMEHHBIM X H Y, a
TaKke KOHEYHOE HHTErpajibHOe npeodpa3oBanue 1o t Ha unrepsaine [0; T], momy4nm:

(1— i(DnTo) p4Wo— C'Z(Dn2 Wo+ kWo+bi(Dk(I)o|z:o:Po/D,
azcho — p2 d)o:O,
rne Wo, @9 — wuzobpaxenus HemsBecTHbIX (yHkuumii W u @, p>=A?+ o A; o — HapamMeTpbl UHTErpalbHbIX
npeoOpa3oBaHmii, COOTBETCTBEHHO, MO MEPEMEHHBIM X H Y; wn=2nn/T, n=0, 1, 2, 3, ... . Pemias BTOpoe ypaBHEHUE C
YYETOM IPAHUYHBIX YCIOBHMA, MTOTYIHM:
Do=-ionWoch(p(z+H))/psh(pH).

Torja U3 IepBOro ypaBHEHHS CIIETYET:

Wo=Po/((c>+bcth(pH)/p) mn2-p*-k+i ontop?).
JIBIOKYIIAsCs COCPEAOTOUCHHASI CUIIA ANNPOKCUMUPOBATIACH YHKIIHCH |

P(xy,t)=e%exp(—£*((x—Xo(1))*+(y-Yo(1))?))/,
rJie &€ — mapamerp.
Jasee, BBIMOHSIS BIOJIHE OYEBH/HBIC IPEOOPA30BAHHMS, MOYKHO MTOJIYYUTh!

W Lﬁ 4p +2pi [,C0s (0, (t—1)) N r,sin (o, (t-1)) 3, (R)e ™ |dedp
27D ool P +k 1 r, r
rin=(c?+bcth (pH)/p) wn?-p*-k, r;n=wntop*, R?=8%+p2,
3=Xo(T)—X, B= Yo(T)-Y.

3nas W, MOXHO 1O M3BECTHBIM COOTHOLICHHSM ONPEASIUTH (OPMYJIBI JUIS BBHIYUCICHHS KOMIIOHEHTOB BEKTOpa
nepeMeIIeHNs 1 TeH30pa HAPSDKEHUH B TF000H TOUKE JIEITHOTO MOKPOBa.

[lpu uuciieHHOW pealu3alMu TpeUlaraeMoro MeTOoJa BO3HMKAaeT IMpobjeMa, CBs3aHHas C HEO0OXOJUMOCTBIO
BBIYHCIICHHUS] MHTETPAJIOB, OJIUH U3 KOTOPHIX B KQUECTBE MOJBIHTErPaTbHON (QYHKIMH UMEET CHIIbHO OCIMILTHPYIOIIYIO
(YHKIHIO TIPU TOCTATOYHO OONBINNX N, @ BTOPOH SBIISETCS HECOOCTBEHHBIM ¢ OECKOHEYHBIM BEPXHUM IIPEICIOM.

Jnsi BBIYMCIICHHST WHTErPaJioB OT CHIIBHO OCHMIUIMPYIOIMX (GYHKIHMH MPHUMEHsUIach KBajaparypHas Qopmyoia,
MOJTy9IEeHHAS Ha OCHOBE MCIOJIB30BaHMsI METO/Ia KyOnueckux crutaiinos [11]:

b N-1 A10Xj, iox
i 1 e M —e
1oX ~__ _
je f(x)dx~—-—= . (Mj+l Mj),
a o j=1 j
rae hj — JUTHHBI 3JIEMEHTapHBIX OTPE3KOB, HA KOTOpble pa3OmBaercs uHTepBan [a; b]; S(X) — anmpoxcumarus

f(X)xyOuueckum crutaitnom, M; = S "(xj).
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[ee]
Ilpy BBIYHCICHHH HECOOCTBEHHOTO MHTErpaia MCIOJIB30BAIOCH NPUOIMKEHHOS COOTHOIICHHE fo f(p)dp =

A N
fo f(p)dp npu mocrarouno Gonbiiom A. 3HaueHue A BHIOUPATIOCH TAKMM, Y4TOOBI OLIEHKA NOITyCKAEMOU OIIMOKU

© (vl
IS W f (p)dp| 6bu1a nocTatouno Manoii.
Hcnonb3yst TpagulHOHHBIE METOAbI, MOXHO IIONYYHTh HEOOXOMMMBbIE OLEHKH I BEIYMCISEMbBIX BEITHUMH.
Hanpumep, 1715 BeIMUYUHEI IPOruda eI HOr0 MOKPOBA JAHHAS OLIEHKA MMEET BUI:

(¢ +beth(AH)/ A)w} + A* (1+0,1,) +k
[(c +both (AH)/ A)o? — A k] +[0,t,A T

A o)
W= "w(p)dp + [,” w(p)dp.
HpI/I BBIYUCJICHUU CYMMEBI paaa 1Jid YCKOPCHUA €T0 CXOAUMOCTHU MPUMCHSJICA METO/] CPIFMa-MHO)KHTeHeﬁ HaHuoma.

©

_[W(p)dp

A

2742
§482€ A”/4g

Pe3yabTarel uceaenoBanusi. PacueTsl NpoOBOAMINCH IS Cllydyasl NEUCTBUS €IMHUYHON COCPENOTOYEHHOM CHIIBI,
KOTOpas ABUTAJIACH 110 3aMKHYTOH KPHBOH, IIPEICTaBICHHOH Ha puc. 1:

S(t) :M+£,
2sin(@T2) 2

Ilpu »ToM moyaranock, 4To ToOJIMHA JeasHoro mokpoBa h=0,25wm, momymns HOHra martepuana IUIACTHHBI
E=500 000 000 H/m?, ko>ddumuent ITyaccona p=1/3, miorHocts abaa p=900kr/m3 mnotHoCTs Bomsl p=1000 Kr/M3,

(x:_lﬁ_, te[O:T].

rnmyouna Bopmoema H=5wm, &=2,5. Pamuycel, omnpenensitomue (GopmMy TpacKTOPUM JBIKEHUS CHJIbI, NPHHUMAJNCHh
paBubiMu R1=15 M, Rp=9 M, R3=3 m (puc. 1).

YV, M
6
5 o F - N
3 |t TN
1 ‘-‘;{ ,// R\ )( "
0 I l\ \L"'I‘ R3
1 \ —r / "._\ & e /

4 -3 -2 -1 0 1 2 3 4 Xwm
Puc. 1. TpaekTopust IBMKEHHUSI COCPETOTOUEHHOM CHITBI

Ha puc. 2 a npuBesieHo n3MeHeHHe NPOruda JeAsSHOro MOKPOBa, a TAKIKE MAKCMMAIIbHBIX 3HAYEHUH HOPMAaIbHBIX
HanpsokeHuidl (mpu z=+h) SX u Sy (puc. 6, 6) U NPU CKOPOCTH IBHIKEHHUS €IUHUYHOW COCPEIOTOYEHHON CHJIBI
v =7,4022 m/C u kacatenbHOM ycKopeHun Wi=0.

W, M x 10 Sx, H/m? Sy, H/m?
5 200
0 ' 0 > ;‘:& -
i/ -200 { '
_5 - ‘ -200 1 8 50
,y’ M VoMo \
0 -50 e 0%
B0 T——— % /’5 0 0" By it U P e T
0 X u X.u 50 X, M 50 0
a) 0) 8

Puc. 2. 3mMeHenue nporuba u HaNmpspKeHUH JIEASHOTO [TOKPOBA: @ — W3MEHEHHe IPoruba; 6 — U3MEHEHHE HalpshKeHHUs Sx;
6 — M3MEHEHHe HaNpPsHKeHHUs Sy
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Ha ykazaHHBIX Tpakax KpacHOH TOYKOH 0003HAYEHO MECTO NMPHIIOKEHHS CHIIBI, 2 CHHUM [[BETOM — TPAEKTOPHS
JIBHKEHHS.

Ha puc. 3 mpencraBieHa 3aBHCHMOCTb H3MEHEHHS MaKCHMAaJbHOTO 3HAUCHHUS NPOrHOa JICNSHOrO IIOKpOBa OT
BEJIMYHHBI CKOPOCTH ABWXKEHHS CHIBI (@) B MomeHT t=T/2. Ilomo)keHHe CHIIBI HA TPACKTOPHU B JAHHBI MOMEHT
OTMEYEHO KpacHOW Touko# (puc. 1), mpm 3ToM KacatenbHoe yckopenne W=0. [IpuBemeHo aBa rpaduka, OIUH W3
KOTOPBIX COOTBETCTBYET panuycy Tpaekropuu R1=15 M (crutomnas muHIS), a BTopoit — paanycy Ri1=5 M (myHKTHpHAS
muaus). Ha rpaduke 6 Ha puc. 3 u300pa)keHa 3aBUCHMOCTh MaKCUMAaJIbHOTO 3HAUEHHS MPOruoda JIeITHOTO TOKPOBa OT
BENTMYKMHBI KacaTeNbHOTO YCKOpeHHs B MoMeHT t=T B Touke Tpaektopuu (2;0) Ha puc. | mpu ckopoctu V=0. Ha
rpaduke Ha puc. 3 H300pakeHa 3aBUCHMOCTh MaKCUMaJIbHOTO 3Ha4YeHUs MPOruda OT BEJIMYMHBI BPEMEHH pellakcaliuu

nedopmanuu.
W, M x 107 W, m x 10 W, mx1075
I R e
f'/ /
! -1,0
! -0,5
i
'0,5 T _112
i
i 1,0 14
!
i
-1,0 -1,6
1 -1,5
: '1,8 i
i
i
5 10 V, m/c 2 4 W, m/c? 4 6 8 To, ©
a) 0) 6)

Puc. 3. 3aBucumMocTy nporuba JIesTHOTO IIOKPOBA OT: & — OT CKOPOCTH; 6 — KacaTENbHOI0 YCKOPEHUS; 8 — BPEMEHHU PEaKCcaluy

[ToBeneHNe XUAKOCTH NPEACTaBIEHO Ha pHC. 4, Ie HU300paXeHO paclpeiesieHue BEKTOpa CKOPOCTEH 4acTHI]
KUAKOCTH TI0 TIyOuHe Bomoema mipu t=T/2, ckopoctu aBmkenust cuibl V=3,7011 M/C u yckoperun Wi=0.
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Puc. 4. Pactipenenenne BeKTopa CKOPOCTEH YaCTHII JKUAKOCTH 110 TITyOHHE BOJOEMA

OO0cyskneHne u 3aKkja04eHus. ViccienoBaHo BIMSHAE KPUBU3HBI TPACKTOPUH ABIDKCHHUS I MEXaHHYECKUX CBOWCTB
Jb/Ia Ha TPOTHO JIENSHOTO MOKPOBA CKOPOCTH M YCKOPEHUS ABIDKEHHMS HArpy3Kd. PacueTsl mokasaiu, 4To Hporud
JIEASTHOTO ITOKPOBa CYLIECTBEHHO 3aBUCHUT OT CKOPOCTH JIBMIKEHUS CHIIbI U YCKOPEHUS JBUKEHUSL.

OpHako xapakTep Ka4eCTBEHHOTO W3MEHEHHUS MEepPEMEIIeHNI 1 HaNPsDKEeHUH B JIEITHOM IOKPOBE, 00YCIOBICHHBIX

ﬂeﬁCTBHGM lememei/'Ic;I CHJIbI TPU UBMCHEHUU CKOPOCTU U YCKOPCHUS ABUIKCHUS, MCHAJICA cnabo.
3aMeTHOE BIUSHHUE Ha HpOFI/I6 JICAAHOTO NOKPOBA OKAa3bIBAOT MECXAaHUYCCKUE CBOIiCTBa JbJa, B 4aCTHOCTHU, BpEMA

peilakcanuu.
HOJ'Iy‘IGHHLIC pe3yabTaThl U HpeﬂHO)KGHHHﬁ METOA PCHICHUA HOIIOGHLIX 3aJa4 MOryT OBITH KCIIOJIL30BAHBI npu

CTPOUTEIILCTBE JICAOBBIX AOPOT WM adpOJAPOMOB Ha JIbY. KpOMG TOrO, HpeI[J'IO)KCHHHﬁ METOJ pCUICHHUS ITOKa3ajl CBOIO

3¢ (GEKTHBHOCTD U MOKET OBITh MCIIOJIB30BaH MPH PEIICHUN APYTHX ITOAO0OHBIX 3a/1a4.
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