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Decisive Factors for Spacial-Zoning Solutions of Stadiums

Executive Summary

There are all conditions in Georgia to host top level world or European football or

other tournaments or even Olympic games. Therefore, it is logical to ask a question: is it

feasible to materialize this wish? If yes, than what are the standards for sport stadiums

and facilities? If not, what are those general requirements to be considered, analyzed and

identified as a cornerstone of this problem.

The above questions is covered within the scope of current dissertation paper and is

represented as follows:

1.
2.

Compatibility of the Georgian stadiums with the UEFA and Olympic standards;
The problem of growing aggression on the part of audience and fans in the
contemporary world;

How to translate the above-mentioned challenges into architectural-engineering
solutions, norms and standards.

The above three questions lead to three logical positions, such as:

To carry out systemic analysis of the existing stadiums in Georgia (including their
architectural-space characteristics in the context of planning, technological and
engineering solutions) on the example of “Dynamo Arena”;

To streamline and review existing norms and technological solutions to ensure
their alignment with the EUFA’s standards;

To analyze psychology of a human being from the perspective of a fan and
elaborate relevaent architectural-planning and technological methodology.

The above, as well as relevant surveys show that while preparing designs and

drawings for stadiums it is necessary to take into account other relevant factors, like:

a) Comfortable perception of stadium stands by sportsmen — meaning that
the stands are correctly shaped, lined, colored, symmetric or asymmetric, etc;

b) Comfort of the audiences and flawless perception of the arena,
unhindered visibility of sportsmen or sporting facilities on the arena, as well as
unimpeded empting of the stadiums, etc.

The preamble of this paper shows how topical this problem is and demonstrates

scientific innovative approach to the issue.

It gives reference to major scientific sources, describes practical aspects of the

problem, shows the list of survey objects, together with its objective and methodologies;

Chapter I of the dissertation paper gives overview to literature sources:

1. It gives systemic analysis and description of different stadiums and open
arenas of various epochs and periods, ranging from antique (Greece and Rome)
times to latest most recent history (XX century as of to date);

2. It analyses other thematic dissertation papers and works associated with
the topic of stadiums, in particular visibility angle, evacuation of audiences, as
well as other critical aspects.

3. Gives an overview of stadiums in Georgia through a method of systemic
analysis of parameters vis-a-vie the UEFA’s requirements.

4. Within the scope of a theory on masses and mobs describes various
aspects of psychology, like: behaviorism, idiosyncrasy, etc.

5. Focuses on the Theory of Attitude and Methodology of Anthropic Theory,
which is further elaborated in Chapter II of the dissertation paper.
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Chapter II further expands the scope of analysis of literature and information given in
Chapter I as follows:

L. We have carried out systemic analysis of visibility angle for the Tbilisi
“Dynamo Arena”; For the first time, introduced standard graphic comparison
analysis of the visibility angle parameters for the “Dynamo Arena” and other
existing stadiums; also for the first time developed a mathematical formula for
calculating the visibility angle; based on all the above we developed a unified
mathematic unified formula for building visibility angles which shall be
transposed into the legal basis with a view to streamlining and filling gaps in this
regard.
2. We analyze possibilities for organizing safe and correct ways for
evacuation of audiences and through a methodology of Antropic Theory of
Attitude describe architectural-technological engineering solutions to suppress
the growing aggression and emotions of audiences.
3. While analysing psychological aspects described in Chapter I, we have
prioritised D.Uznadze’s Theory of Attitudes and consequently, Sh.Nadirashvili’s
Antropic Theory of Attitudes. That is, all factors of the Theory of Attitudes have
been syncronised with The Antropic Theory of Attitude vis-avie the phenomenon
of fans.

In the end of all chapters we o-ffer respective conclusions and recommendations, as a

logic conclusion of dissertation paper.

Archil Kurdiani
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6560 19

MpenTeyeHckuit B.M.
UCCNEAOBAHNA ABNXXEHNA NHOACKNX MOTOKOB

MepBoli HayyHOV paboTol, 3an0XMUBLUEA HAy4YHO-TEOPETUYECKME OCHOBbI M3Yy4YeHUs
OBWXXEHMSA NIOACKMX NOTOKOB B Hallel cTpaHe, sBnsieTcsa pabota npodeccopa bensiesa [1].
Mo pesynstatam 4 cepuit uccnegoBaHwuii, npodgeccop benseB npeacrtaBwun  Moaenb
CTPYKTYpbl B BMAE "3/1€MEHTapHbIX NOTOKOB", T.€. psSiAOB OAEN, AYLLNX B 3aTbIIOK APYr 3@
aApyrom. OH nepBbiM YCTAHOBWN CyLLECTBOBAHME 3aBUCMMOCTM MeXAYy CKOPOCTb0 W
NJIOTHOCTLIO JIIOACKOrO MOTOKA, KOTOPYI OH M3Mepsa AJIMHHOM y4yacTka, Npuxoasiiencsa Ha
OAHOro YesoBeKa B 3/1EMEHTApHOM noToke (M/4yen.). [N pacyeToB e OH peKoMeHAoBas
NOCTOSIHHbIE MMHMMAJIbHbIE CKOPOCTU ABMXKEHWS: MO rOPU3OHTaNbHbLIM NyTAM 16 M/MWH, No
necrtHuue BHU3 10 M/MWH, no NnecTHuue BBEpPX 8 M/MWH.
BO3MOXHOCTb MpoBeAeHMs Cneaylwmx HaTypHbiX HabnoaeHwr npeacrtaBwiach Wb B
1946 r. B nepuvoa c 1946 no 1948 r. 164 coTpyaHMKaMm BcepoccUMMCKOro Hay4yHo-
nccneaoBaTebCKoro MHCTUTYTa NpoTUBoNoXapHoi obopoHbl (BHUUIMO) noa pykoBOACTBOM
A.N. MunnHckoro 6binnM NpoBeAeHbl 3aMepbl MIOTHOCTM MNOTOKa M MPOMYCKHOM CNOCO6HOCTH
asepen (2303 3amepa), NIOTHOCTM M CKOPOCTM ABWXeHus notoka (3587 3amepos) no
rOpU3oOHTaNIbHLIM MYTAM, MO JIeCTHUUAM BHM3 M BBEpPX B 34aHWMAX TeaTpoB, Y4ebHbIX
3aBefeHWNN, MpPOMbIWEHHbIX W  TPaHCNOPTHbIX MNPeAnpuUSaTUA,  PacnoONOXeHHbIX B
KpynHenwmnx ropogax Poccum [2].
B 3maHMAX CTOMb pas/IMYHOrO HasHadeHusl, MIoWaan ropU3OHTasNIbHbIX MPOEKUMiA ftoaen
3HAUUTENIbHO OT/IMYAKOTCS, MO3TOMY MM 6bINO MPEeanoXeHO BblpaXkaTb MIOTHOCTb JIKOACKOrO
NOTOKa He TONbKO KaK OTHOLWEeHMe KOIM4yecTBa Ager B MOTOKe K 3aHWMMaeMon WuMu
naowaam, HO W KakK OTHOWeEeHMe MAoWaan Tropu3oHTaNbHOMW MNpoeKuun YenoBeka K
3aHMMaeMon nMm naowaau.
MpoBeaeHHble 148 o6MepoB NtoAEN pasIMYHOro Bo3pacTa nokasasnu, YTo cpeaHue 3HavyeHus
Ans B3pocnbix nwgen cocrasnswoT: 0,1 M2 - B gomawHen ogexae, 0,113 M2 - B
aemmucesoHHon u 0,125 M2 - B 3uMHen ogexae. OuvepTaHuve noOWAAM FOPU3OHTAsIbHOWM
NpoeKUMn NPUHATO B Buae asnmnca (6onbwas ocb - pasMep B njevax, MeHblas - TOJLWMHA
Tena Ha YypoBHe rpyau). MoaenvpoBaHue pa3MelleHus 3SIMMCOB  COOTBETCTBYHOLLMX
pa3MepoB B Mpeaenax Keagpata CO CTOPOHOM 1 M nokasaso, 4To mniowadb, 3aHsTas
annuncammn, coctasnser 0,92 M2 He3aBMCMMO OT pa3MepoB IAMNCOB. Ha ocHOBaHWMM 3TOro
B KayecTBe MaKCUMaslbHO BO3MOXHOr0 6bII0 MNPUHATO 3HadeHwe nnoTtHoctn 0,92
Becb AnanasoH M3MeHeHWs MJOTHOCTU JIIOACKOro MoToka 6bll pasgeneH Ha WHTepBasbl B
0,1 mM2/M2. Ana Kaxaoro uHTepBana MNAOTHOCTM OblnM onpeaeneHbl CpeAHue 3HayeHus
CKOPOCTU ABWMXEHWUSA JNIOACKMX MOTOKOB M MO HUM MNOCTPOEHbl 3MMUPUYECKME KpUBble
3aBUCUMOCTEN CKOPOCTM JIIOACKMX MOTOKOB OT WX MAOTHOCTU MNpU  ABMXKEHUU MO
rOpU30OHTaNIbHLIM MYyTAM, NIeCTHUUAM BHM3 U BBepx (6e3 ycTaHOBMEHUS MaTeMaTU4YeCKMX
BbIpaXXEHUIA 3TUX 3aBUCUMOCTEN). bblno BBeAeHO MOHATUE "...yAes/bHOUM [pPoryCcKHOM
Crloco6HOCTH, T. €. MPOryCKHOM CrI0OCOGHOCTH eAnHULbI LNPUHbLI (Hanpumep, 1 meTpa) Ans
Kaxxaoro pasMmepa fABepu MW A78 KaxXgoun cTerneHu niaoTHoctn rnotoka" [3, c¢. 77]. B
pe3synbTaTe MUCCNeAoBaHU W3MEHEHWUS yAeNbHOW MPOMYCKHOM CNocobHOCTM @ NpoeMoB
6b110 YCTAHOBNEHO, YTO €€ TeopeTMYeCcKoe 3HaUYeHne MOXET 6bITb BbIMMCNIEHO NO opmyne
g = D V rpe D - nNOTHOCTb NOTOKa B NMpoeMe, paBHasi NJOTHOCTU Nepes NpoeMoM, yen./m2
nnm M2/M2;V - CKOpPOCTb ABUXEHUA noToka yepes npoem, M/MUH.
Mpw HaTypHbIX HabnaeHUsaX 6bIN10 oTMeyeHO 16 cnyyaeB 3akIuHMBaHWUSA (NMPUOCTAHOBKM)
noToka, rnaBHbIM obpa3om B aABepsix. PaccmatpuBas cucteMmMy cui, AENCTBYHOWMX Ha
yenoBeka, 3aK/IMHEHHOro B npoxoae, A.V. MUAVMHCKWNIA BbIYECTU, YTO OHM MOryT AOCTUraTb
122 kr c kaxaor 60KoBOWM CTOPOHbI U nopsiaka 85 kr czaan. MoaenvMpoBaHme nokasano, YTo
Haunbonblee BNWSHWE Ha BEPOSATHOCTb 3aKIWHMBaHWSA JNoAel B MpOeMe OKa3biBalT
NIOTHOCTb MOTOKA, WWPUHA MpoeMa M eé COOTHOLEHWEe C LUMPUHOWN Beaylero K Hewn
Kopuaopa.

AN, MunumHckmii paspaboTtan rpadoaHanIUTUUYECKMA MEeToA pacuyeTa, "rno3Bo/isioLmni
YYNUTbIBaTb OCOBEHHOCTH MMJIGHUPOBKM 34aHWS, MJIOTHOCTU M CKOPOCTU ABUKEHMSI MOTOKOB
Jl04ent Ha BCex y4acTtkax Assi 1i060ro MOMEHTa BPEMEHM, OTpaxasi BMECTe C TEM BCHO
KapTuHy npouecca v ero rnpogo/mkutTesnbHocTb" [3,c.145]. [Ana pacyeta napaMeTpoB
ABWXXEHMSA MOTOKa Ha MocneaylolweM yyacTKe OH NpeasoXus UCrnonb3oBaTh COOTHOLIEHMKE:
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OaHako WCMonb3oBaHME AAHHOMO COOTHOLUEHWS MNPUMBOAWT K TOMY, 4TO "...MJIOTHOCTb Ha
yyacTkax rnepes rpoemMoM u rocse rpoema npu paBHOM LUMPUHE YyHaCTKOB OKa3biBaeTCs
OAMHAaKOBOVM Jaxe B TOM C/yyae, Korga rporyckHasi CroCOb6HOCThL MpoemMa MeHbLUe
rporycKHOM CrOCOBHOCTY MPEALLECTBYIOLEro NMPoeMy y4acTKa. VI3 pacyeta Takxe cieayer,
YTO... [1pU OAHOM M TOM XK€ KO/IMYECTBE JIOAEN, HO [1pu  PasHbIX LUUPUHAX
NpeaLecTByOLEro rpoeMy yyacTtka, M/IOTHOCTb B ripoeMe He MeHsietcsi"[4, c. 70-71].
Ona pewenHus 3ToM npobnembl, noa pykosoacTBOM npod. B.M. lMNpeaTteyeHckoro 6binn
npoBeaeHbl HaTypHble HabnAeHWs ABWMXEHWUS niogen nepes NpoéMaMu UKW CyXEHUAMU
nytv. ObbekTamn HabnwogeHuss 6binn BbibpaHbl CTaHLMWM MOCKOBCKOIFO METPOMOSUTEHaA.
OcHoBbIBasiCb Ha pe3ynbTaTaxX 3TUX HabnwoaeHnn wn aHanuse wccnegosaHun BHUUMNO,
npod. B.M. lpeareyeHckui BbiBen dopMyny Ans yAenbHOW MNpOnyCKHOM CnocobHOCTY,
Ha3BaHHOW WMMHTEHCUBHOCTbIO OBUXEHUS ANA MepeceyeH rpaHuubl CMEXHOro y4acrka
nyTu:

g = G Py

i E?

Monb3ysCcb OTKPbITbIMU 3aKOHOMEPHOCTSIMU M3MEHEHWS MapaMeTpOoB JIIACKOro noToka npwu
OBWXXEHMM 4epe3 rpaHuubl CMeXHbIX YydyacTkoB nyTu, npod. B.M. T[lpeateuyeHckui
MoAepHM3npoBan rpadoaHannTUiecknii MeToa pacudeta. MNosatomy yxe B 1958 r. oH BnonHe
060CHOBaHHO cuuTan: "...BrnepBble yCTaHOB/IEHA B3auM0O3aBUCHUMOCTb CMEXHbIX y4YacTKOB
nytm v ux BJUSIHWE Ha ABMXKEHME MOTOKa Jtoded B uesoM. [1osb3yscb npeanaraemori
METOAMNKOM, MOXHO rpu MPOEKTUPOBAHNMN 34aHWI U COOPYIKEHUN MaCCOBOIro Ha3zHa4yeHwus
aHann3npoBaTb [PUHATbIE PELUEHWUST U MPaBuU/IbHO U 3KOHOMUYHO Ha3HayaTb pasMepbl
roMeLyeHnsi, o  KOTOPbIM  HanpasJ/sloTCad  JIDACKME  [10TOKM, obecneuymBass  ux
becrnpensaTCTBEHHOE ABMXEHNE, COKPALUEHNE €ro BPEMEHU W APYyrne 3afaHHble yC/10BUS.
lpeanaraembisi MeTOA pacyetra MOXET ObiTb TakXe WMCro/Ib30BaH A1 HOPMUPOBAaHMWS
BbIHY)XXIEHHOM 3BaKyauumy JIHoAei U3 34aHuii  MaccoBoro HasHavyeHusi" [4, c. 82].
Bnarogaps OTKPbITbIM 3aKOHOMEPHOCTSM ABUXeHUS NOACKNX NOTOKOB "
mMoaMdUUMPOBAHHOMY  rpadoaHanuTMYeckoMy  MeToAy  yAanoCb  MpoMoAaenupoBaTh
CNOXHeWwWmne cuTyaunum [ABMXKEHUS W BCKPbITb He3aMeyeHHble paHee 0COob6eHHOCTU
npouecca: nepedopMMpoBaHMEe, pacTekaHue MOoTOKoB, obpasoBaHWe W paccacbiBaHue
CKOMMEHWUIA.

MpumeHne MeToaoB ¢OTO- M KMHOCbEMKK [5] ana HabnoaeHMn 1 nccnenoBaHnin ABUKEHUS
nogen gan BO3MOXHOCTb rnybxe npoaHanm3upoBaTb M MCCNeaoBaTb paHee HeAoCTaTO4YHO
M3y4yeHHble cuTyaumun. Mo pe3ynbTaTbl UCCNefoBaTeNnbCkol paboTbl B 3Tol obnactn B.M.
MpeaTeyeHckuii n A.N. MUnMHCKUIA Hanucanu kHury [6] ABakabl M3gaBanacb B Halewn
CTpaHe W nepeBefeHa Ha HeMeukuh [7], vewckuii [8] u aHrnunckuii [9] a3bikn. ABTOpPbI
cchopmynuposanm nBa Kputepus 6e3onacHocTn nogen npwm 3BaKyauuu:
1) tp ? tH6

roe tp - pacuyeTHoe BpeMs 3BaKyauuu nwgen, onpepensiemMoe Kak CyMMa BpeMeHMU
OBWXXEHUA NI0ACKMX MOTOKOB MO y4yacTKaM MyTM OT MeCT X (hOpPMUPOBaHMS A0 MOMEHTa
BblXO0Aa 3aMblKalOWEN 4YacTWU MOTOKa 4epe3 3BaKyauWMOHHbIW BbiXxod, MWH; tH6 - Bpems, B
TeyeHne KOTOpOro NtoAsiM HeobxoAMMO 3aBepluMTb paccMaTpuBaeMblii 3Tam WM MOJIHYHO
3BaKyauuio, onpeaensieTcs AMHAMUKOW pa3BUTUS OMACHbIX ANSA XU3HW noaen hakTopos.
2) Di 2Dpon

roe Di - pacuyeTHass MNAOTHOCTb JIIOACKOro noTtoka Ha nawbom w3 y4yactkos; Doon -
AO0nycTMMas NJOTHOCTb JIIOACKOr0 noToka. JanbHenlee pa3BuTve UCCNefoBaHNN ABUXEHUS
NIOACKMX TMOTOKOB Mpoucxoamno Ha 6ase cdhopMmpoBaBLUENCS HAy4yHOWM LWIKOSbI MOA
pykosoactBoM npod. B.M. lNpeateyeHckoro, C KOTOPOW psag NeTr coTpyaHuyan u AU,
MuUnunHckui. MccnenoBanocb Kak BAWSIHWME ABMXKEHUS NIOACKMX MOTOKOB Ha ONTUMM3ALMIO
NIaHUPOBOYHON CTPYKTYpbl 34aHUS C ydeToM pabotbl nudTtoB [10, 11], Tak 1 ABUXKEHUE
NIOACKMX MOTOKOB B 3KCTPEMasbHbIX YCNOBUAX ABWMXKEHWUS MPWU BbICOKMX MNOTHOCTAX [12,
13], AnnTenbHO CyLeCTBYIOWMNX, BCTpeYHbIX [14], BCTpeYHbIX N NepeceKatmnxcs noToKoB
[15], noTokoB B pacwupsitowmxca npoxoaax [16], wHOro Bo3pacTHoro cocrtasa [17],
NOTOKOB Ha ropoackmx Tepputopusax [18,19,20]. 3Tu nccnenoBaHms He TONbKO oboratmnu
MeTOAMKY HaTypHbiXx HabnwogeHun wn o06paboTkM X pes3ynbTaToB, oOnNucann paHee
Hen3BeCTHble 0COBEeHHOCTM Mpouecca ABWXKEHMS, HO W Jann CTaTUCTUYECKUMA MaTepuan
OCHOBHOWM 3aBMCUMOCTU MeXxay napamMeTpamu ABUXEHWUS NHOACKOro MOTOKa - 3aBUCMMOCTU
MeXAy ero CKOpPOCTbi W MSOTHOCTbIO. OAHAKO, Koraa BrepBble NMPULIOCh PAacCCMOTPETh BCe
aMnupuyeckme 3aBmucumoctn V = f (D), nonyyeHHble B NPOBEAEHHbIX K TOMy BpeMeHu 69
cepusx HaTypHbIX HabnoaeHui, 60MbWNHCTBO CEPUI OKasanoCb HEOAHOPOAHbIMU. Bonee
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TOro, pa3/IM4yHOe 3Ha4YeHMe CKOPOCTU MOTOKAa, O6yCNoBNEHHOEe MAOTHOCTbLI MOTOKa W
OPYrMMKW  SIBNIEHUSIMKW, TMNpUBENIO K Knaee O HEKOPPEeKTHOCTM OnucaHuMsa B Buae
AEeTEPMUHUPOBAHHOM PyHKUMN. O4YEBMAHO, YTO BIMSHME 3aBUCMMOCTb CKOPOCTWM MOTOKa OT
NIOTHOCTU WMMEET CNy4vYalHbIX XapakKTep M Ao/kHa ObiTb onucaHa B Buae ClyYaniHON
dyHKunM. BosHukna npobnema noucka BmAa GYHKUMM, OMNUCbIBaKOLWEe 3TO SBEHUS.
K KoHUy 70-X rogoB MHOrOYMC/IEHHblE MCCNEeAOBaHUA ABWUXEHUS IOACKMX MOTOKOB B
pas3nnyHbIX 34aHuAX, OblIn NpoBeAeHbl NMo4 PyKOBOACTBOM npodeccopa lMpeareyeHcKoro.
Ons Kaxaon cepun HabnwaeHMn 6biNM yCTaHOBJIEHbI 3aBUCUMOCTU MEXAY CKOPOCTbIO
NOTOKa M ero MJOTHOCTbI0. DTU OTHOLWEHMS, TaK Xe KakK W 3aBUCMMOCTWU MOJSTyYeHHbI
APYrMMKW  aBTOpaMW, Jann  KOMMYECTBEHHYK KapTUHY MOKa3blBAKOLWYH YMEHbLUEHNe
CKOpPOCTM MOTOKa MpuM pocTe MJOTHOCTM noToka. HO 3T 3aBMCMMOCTM MMeNnu passinyHoe
KayeCcTBeHHOe onucaHue, GyHKUNN pa3NMYyHOro BUAa MCMosb30Banuncb Ans annpokcMMaumm
3MNNPUYECKMX KpuBbIX. KaXkabli aBTop CTapasncsa nogobpartb KpMBYO, MakCMManbHO 6113K0
onucbiBaloLel cpegHWe sMnMpuyeckume pAaHHble. OAHako, TakoW noaxod He MO3BOMsAS
BbISIBUTb O6LLME OCHOBbI 3TUX 3aBUCUMOCTEN, n Honee TOro, MexaHuyeckas annpokcumaums
He Bblpaxana 06eKTMBHOI OCHOBbI paccMaTpmBaeMoro dheHoMeHa.
[aHHble HaTypHbIX HabnoaeHWn U ISKCNEPUMEHTOB  ABMXKEHUS  JIIOACKMX MOTOKOB
npoBeaeHHbIXx B Poccum 6binm npoaHanmsmpoBaHbl nNpod. XONLWEeBHWUKOBbIM MeToAaMu
MaTeMaTUYECKOM CTaTUCTUKN B LLeNSX BbIIBIEHUS BO3MOXHbIX HETOYHOCTEN 3MMUPUYECKOro
MaTepmana [21]. Bbuno npoaHanu3amMpoBaHHoOw 6onee 24 000 3Ha4yeHWId CKOpPOCTM B
3aBMCUMOCTM OT MJIOTHOCTM JIIOACKOrO MOTOKA, MOJSy4eHHbIX B XoAe 69 cepuit HaTYpPHbIX
HabnoaeHun npoBeAeHHbI’ B 30aHNAX pasfnnyHoro Ha3Ha4yeHus.
AHanmM3 nokasan 3HauyMMOCTb pa3MYMin  MeXxay pe3ynbTaTaMu MpPeXHUX W BHOBb
NMpoBeAEeHHbIX CEPUIA HaTypHbIX HabnoaeHun. bonee Toro, 06HapyXWIoOCb, YTO U CEpPUU
HaTYpHbIX HabnaeHWr, BbINOJHEHHbLIX MO4  PYKOBOACTBOM  MwunnHckoro A.M. Ha
rOPU30HTANIbHbLIX MYTSAX, HE MOrNM O6beAUHATLCS AN YCTaHOBeHus obuwelr 3aBUMCUMOCTU
CKOPOCTWU ABWXEHUSA JIIOACKOrO MOTOKA OT ero MnjoTHOCTU. HeKoppeKTHOCTb YyCTaHOBNEHMS
obuwen 3aBUCMMOCTM oOnpeaensieT HEeKOPPEeKTHOCTb M BCel MeTOAMKM OonpefeneHus no
OTHOLUEHMIO K Heill U KoI(hDUUMEHTOB YCNOBUIA ABWXEHUs Y, n koadduuneHtToB Buaa
nyTM =, N Ko3dduuneHToB coctaBa notokoB h [6]. Bonee TOro, pasfnM4yHoOE 3HA4YeHUE
CKOpOCTW MNoTOKa, 06yCnoB/ieHHOe MIOTHOCTBIO MOTOKa W APYTUMMU SIBAEHUSMW, MPUBENO K
maee O HEKOPPEeKTHOCTM OnucaHua B Buae AeTepMMHUPOBAHHOMW  3aBUCUMOCTM.
Mpodeccopom XonweBHMKOBbLIM [21] BnepBble ncuxodusmka M ncnxodbusmonormyeckas
Teopus YHKUMOHANbHbLIX CUCTEM bblla MpUMEHeHa ANs YCTaHOBAEHUS 3aKOHOMEPHOMCTeN
BAIMSAHNS MNIOTHOCTM MOTOKA M 3MOUMOHANbHOrO COCTOSHUS /toAel Ha CKOpOCTb  MX
ABWXeHua. HenocpeacCTBeHHOE  MpUMeHeHuMe  NCMXodu3vkm 1M ncnxodusmonormm
HEBO3MOXHO M3-3a OTCYTCTBUSA TpebyeMbiX AaHHbIX. HOBble MeToaonornyeckme npuHLUMNbI,
OCHOBaHHble Ha nCcUXodU3NON0rM4YecKorn Teopun @YHKUMOHANbHBIX CUCTEM, 3aKOHOB
NCMXOMU3NKKM, NPUHUUMBI  COrNacoOBaAHHOrO OMNTMMyMa MaTeMaTU4YeCKOW Teopun wurp,
MEeTOANKN CNy4YamHbiX YHKUMA M KpamHUX YIeHOB BbIGOPKM Teopun BEPOSTHOCTEN W
MaTeMaTUYeCKOM CTaTUCTUKU. B KOHeYyHOM cuyeTe MaTeMaTU4YeCKMe BblpaXeHus ans
OMMCaHUS CKOPOCTU ABWMXKEHWS NOACKOrO MoToka no awboMmy Buay nytm m npu nob6om
3MOLMOHaNbHOM COCTOSIHUW ntoaen bblin onpeaeneHbl U UCNob30BaHbl B HOPMUPOBAHUN:

_ _ Ea)
Vo = e[ 1—a;ln —2

oy,
rae,
P Eay CKOpPOCTb ABWXKEHUS JI0ACKOro noTtoka Mo j-My BuAy MNyTM MNpuU  NJOTHOCTU
noTtoka Di ¢ yyeToMm YPOBHS NCUXONTOrMYECKOM HanNps>XeHHOCTU cuTyauuu;
Di - nnoTHOCTb NOACKOro MoToka Ha/ - TOM y4yacTke 3BaKyauMOHHOro nyTtu, M2 / M2;
VEO,j- ckopoCTb CBO6OAHOrO ABWMXEHWS naen no j-My BuAy MNyTU MNpPU 3HAYEHUAX
NIOTHOCTU noToka DO,j C y4yeTOM YpOBHS MCUXOIOMMYECKOM HaMpPsSXXeHHOCTU CcuTyauuu;
DO0,j- 3Ha4YeHMe NAOTHOCTM NOACKOro NOTOKa Ha j-M BMAE NyTU, NpU AOCTUXEHUN KOTOPOro
NJIOTHOCTb NMOTOKAa HayMHAaEeT 0Ka3blBaTb BAMSHUE HA CKOPOCTb ABWMXEHUS Ntoael B MOTOKe;
aj - 6e3pasMepHbIn KO3 DULMEHT ,0TpaxkaloWwmi CTeneHb BAUSHUA MOTHOCTU JIIOACKOro
NOTOKAa Ha ero CKOpPOCTb NPU ABUXEHUM MO j-My BUAY MYyTU.
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Tabnuua. 3HaveHns aJ u DO ans pa3nuyHbIX BUAOB MyTU

Bug nytu aj Do,

YeIr./mM2
TopuzoHTanbHEIN BHE 0,407 0,69
31aHUN 0,295 0,51
TopuzoHTaNbHBIN B 3AaHUAX 0,295 0,65
IIpoém 0,400 0,89
JlecTuuia BHU3 0,305 0,67

JlectHuna BBepx

Tabnuua. 3HayeHUs CKOpocTell CBO6OAHOrO ABWMXKEHWS NHOAEN B MOTOKE MPU PasnuyHbIX
KaTeropuax ABMXKEHUS.

CKOpOCTb CBOOOIHOTO JBUKEHHS Vo
YpoBeHb ’

Kareropuu SMOIMOHAILHOIO M/MUH (M/C), TIO ?HHaM AL
TIBUKEHUS COCTOSTHUS [ Opr30OHTATIBHBIIA,

mecTHHIA — BHM3,JleCTHUIIA BBEPX

poeM
KompoptHOE 0,00 49,0(0,82) 27,0(0,45)
CriokoitHOe 0,45 66,0(1,10) 38,0(0,63)
AKTHBHOE 0,68 90,0(1,50) 55,0(0,92)
Iloseimennoin 0,70 120,0(2,00) 75,0(1,25)

AKTUBHOCTHU

Taknm 06pa3oM, ONMCaHHOE NUCCNeaoBaHMe ABASETCS CNeayoWnM WaroM passnTtus Teopum
ABWXXEHMUS NIIOACKUX MOTOKOB pa3paboTaHHyto npod. MpeaTeyeHCKMM U K.T.H. MUIIMHCKUM.
BbisBNeHHbIE 3aKOHOMEPHOCTM Mexay MapaMeTpaMum JII0ACKOr0 MOoTOKa OTpaXkatT
CTOXAaCTMYHOCTb W 3aBUCMMOCTEN MeXAy napameTpaMmu NOACKOro NoToka 1 AatoT Hanbonee
06BbEKTMBHYO " AOCTOBEpPHY1O KapTUHY ABUXEHUS noaen.
JanbHenwmne wuccnenoBaHms B 3ToM obnactu [22-25] noaTBepawnin NpaBWbHOCTb
BblOpaHHOM 3aBUCUMOCTM W CnocobCTBOBaAW AanbHelweMy pasBuUTUO pa3paboTaHHOMN
Teopuu.
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