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C aucceprauuedil MOXHO O3HAaKOMHThCS B GuGiMoTeke ['OCynapcTBeHHOro
yupexenus obpasosanus «Komanano-urxenepusiit unctntyt» MUC Pecny6anku
Benapych

Asropedepar pazocian 8 Hions 2010 r.

Yuenslii cekperapb coBera

110 3alHTE JHCCEPTaLIHH,

JOKTOP (PH3HKO-MATEMATHYECKHX HayK,
CTapuinit Hay4yHbli COTPYAHHK, JIOUEHT

Vi
P N B.A Ky3sMuukuit

BBEJIEHHUE

B Pecny6auke Benapych yHKUHOHHPYET A0CTATOYHO Pa3BHTas CETh 3peiHill-
HbIX M KYJIbTYPHO-NPOCBETHTE/bHLIX YHYPEKIACHHIH CO 3PHUTE/IbHBIMH 3a1aMHu GOJIb-
LIOH BMECTHMOCTH. MHPOBas HCTOPHS 3HACT HEMAIO CIIYYaeB, KOIAA MOXKapbl B M0-
ZOGHBIX YUPERKACHHAX CONPOBOKALIHCH YEIOBEHECKHMH KEPTBAMM.

Be30nacHocTh ek NpH noxkape cyMTaeTcs 00ECeueHHOM, ¢CilH pacyeTHoe
BPEMA 9BaKyallMH HE NPEBbILLIAET HEOOXOAUMOro, ONPEAEeIsSeMOro M0 KPHTHUECKOH
NPOOJKHTENbHOCTH NOXKapa. MeToauKa ONpeie/cHHs PacieTHOr0 BPEMEHH IBaKy-
auuu Jioaei, paspaborannas okono 30 sier Hasan M A0 CHX NOP AeHCTBYIOWAs Ha
TeppHTOpHH PecnyGimku Benapych, COACPAHT PsA yNpOLIEHHH W 10NyEHHi, KO-
TOPbIC OTHOBPEMEHHO ABJIAIOTCA W €€ HelocTaTKamMu. Tak MeTo/MKa HEe Yy4HThIBaeT
BO3MOXHO€ MHOr00OpasHe COCTaBa JIKOICKOrO MOTOKA H KaK CJIEACTBHE €ro HEOHO-
poaHoCTb. HajlHuMe HEAO0CTATKOB NPUBOAMT K TMOTPEIIHOCTH NPH ONPEACCHHH Bpe-
MEHH 3BaKyauuu moaei. Kak npasuio, sta npobaema pelaercs 1yTemM ynpoueHus
CaMoOii NpOLEAYpPbl pacueTa, PACCMOTPEHHS HAUXYILIErO CLEHAPHS JBAKYallHH 10+
Ael H Pa3sBHUTHA NOXapa, paspaboTKH pALa KOMIICHCHPYIOWHX MEpONpHATHIL, YTO B
HTOIe IPHBOJMT K YBEJIHYEHHIO CTOHMOCTH CTPOMTE/ILCTBA.

B 570l CBA3M KOMILIEKCHOE M3YuYeHHE NpoLecca IBaKyallHH JIOACH H3 3pH-
TeJIbHbIX 32108, AHQPEPEHUHALHSA TOACKHX I0TOKOB HA OJHOPOAHBIE IPYMNIbI, HC-
CJIE/IOBAHHE NMAPAMETPOB HX JABHAKEHHSA, HMHTALLHOHHOE MOJIETHPOBAHHE CMELUIAHHBIX
JIOJICKHX IOTOKOB, @ TaKkxKe pa3paboTka METOAHKH pacueTa BPEMEHH JBaKyalluH,
TN03BOJIAIOLICH YUHTBIBATD HHAHBHAYATbHbIE OCOOCHHOCTH 3BAKYHPYEMbIX, ABIAAETCS
aKTyajlbHOH Hay4HO-NPaKTHYECKOH 3a1auei.

OBILASI XAPAKTEPUCTUKA PABOTHI

Cesi3b paboTel ¢ KPYNHBIMH HAYYHBIMH NPOrPAMMAMH (npoexramu)
H TemamH. Hcciie0Banns, COCTaBMBILME OCHOBY JHCCEPTALHOHHON paoThl, Bbi-
TOJIHANIMCh B PaMKax OAHOro W3 HanpasiaeHui Jlupexrusbt [pesunenta PecnyGanku
beaapyce ot 11 mapra 2004 r. Ne 1 «O Mepax no ykpenseHHio obuecTsentoi 6¢3-
ONAacCHOCTH H JIHCLMILIHHBIY, Kacaloulerocs obecneyenus 6€30macHOCTH M0AeH NpH
noxapax, Iocranosnenns Cosera munnctpo Pecny6iukn Benapych or 17 mas
2005 r. Ne 512 «llepetieHb NPHOPHTETHBIX HANPaBJICHHIH (QyHAAMEHTANbHBIX H NPH-
KJIaAHbIX Hay4HbIX Hccaenosanui Pecnybauku Benapych va 2006-2010 rr.», 3ana-
Hus 12 «Pa3paGotars KOMMJIEKC NPOrPaMMHBIX CPEACTB /IS PELEHHs 110XKapHO-
npuiiaaEeix 3ana4» (Ne rocperucrpaunn 20053082) NocyaapcTsenHoi nay4Ho-
TEXHHYECKO#H NpOrpamMmbl «3allMTa OT Ype3BbIYAHHBIX CHTYaumi», 3ananus 04 «Pas-
paboTka MaremMaTH4eckoro W MpOrpaMMHOrO OGeCneucHHs Ul pacyera KpHTHue-
CKO#i NPOOJIKHTEILHOCTH NOXKapa JUlsl JII0/IEH B 3/1aHHAX PA3THUHOIO HA3HAYCHHS)



(Ne rocpeructpaunn 20072222, 20082819), 3ananus 27 «Pa3paGorka maremaTHie-
CKOFO M NPOrpaMMHOTo ofecneyens LIS OLCHKH BPEMEHHBIX napaMeTpoR IBaKya-
MK moaeH U3 3aanuii npu noxape» (Ne rocperucrpanuu 20092225) I'ocyaapcTBeH-
HOH NpOrpaMMbl MPHKIAAHBIX HAYUHBIX HCCeA0BaHHi «Pa3pabotka u oGocnosanne
CHCTEMbI MEp /LISl CHH)KEHHSI PHCKOB H CMATYEHHE NOCICACTBHH Upe3BbIYaliHbIX CH-
TyauHii NPHPOAHOro H TEXHOTeHHOTo XapakTepa B Pecriybnuke Benapychby.

Henas u 3anaun uccaenoauus. [leavio nacmoswen pabome SBASETCH 10~
BbIIICHHE JIOCTOBCPHOCTH ONpE/IE/IEHHs PACYETHOrO BPEMEHH IBAKyalUMH JoaeH W3
3PHTC/IBHBIX 3QJ10B 3PCIHLLIHBIX, KYJIbTYPHO-NPOCBETHTENBHBIX H YUeOHBIX yupexJie-
HUH NYTCM yueTa HEOAHOPOAHOCTH COCTAaBA JIKOJACKHX MOTOKOB.

Jlns 10CTHIKEHHS NOCTABJICHHOMN LeTH PEIATHCH CIICYIOLIHE 3a1a4H:

I. AHanms cocraBa JIOIICKHX I1OTOKOB B 3PHTEJBHBIX 3a/laX 3pE/HIIHBIX,
KYJIbTYPHO-MPOCBETHTELHBIX H YUYCOHBIX YUpex/IeHHH W 00BLCAHHCHHE HX OTAeb-
HbIX NPEACTaBHTEEH B YCAOBHBIE OZIHOPOIHBIE TPYIIBI.

2. Onpenenenue pacyeTHbIX 3aBHCHMOCTEH MEXIY MapaMeTPamH ABHXKCHHS
NPCACTaBHTENICH BBUIECHHBIX YCIOBHBIX FPYNN JHOACH /IS Pa3sinyHbIX BHAOB MyTH
H YCJIOBHH 9BaKyalluH.

3. Paspabortka HMHTAUHOHHON MOJENH NPOIECcca IBAKYALUHH HEOAHOPOAHBIX
JIO/ICKUX MOTOKOB H3 3PHTE/BbHBIX 3a70B 3PETHIIHBIX, KYJIbTYPHO-IPOCBETHTEIBHBIX
1 y4cOHBIX yupexaeHHH.

4. Pa3paboTka METOIMKH ONPEACACHHS PacueTHOrO BPEMEHH JBAKyalHH He-
OJITHOPOJIHBIX JIIOJICKHX MOTOKOB, H PEATH3YIOIEro ee NPorpaMMHOro obecrneyenus.

5. DKCINEPHMEHTAILHOE HCCEJ0BaHHE PACUETHOTO BPEMEHH H JMHAMHKH
IBAKYAIMH JIOIEH H3 3PHTEILHBIX 3AI0B 3PEHIIHBIX, KYJIbTYPHO-IIPOCBETHTEIBHBIX
H yueOHbIX yupexacHHi H CPaBHEHHE NMOYYEHHBIX Pe3yJIbTATOB ¢ pe3yibTaTaMH
KOMIIbIOTEPHOTO MOJCTHPOBAHHS.

Obvexkmom uccredoeanuii ABASKETCS NPOLECC JIBHKEHHSA JIIOJACKHX MQTOKOB 1O
1Y TAM IBAKyalUHH B 3pHTEIbHBIX 3a/1aX 3PETHILHBIX, KYJIbTYPHO-NPOCBETHTENBHBIX H
yueOHBIX YUPEKICHHH, npeomMemom uccredosanuti — NapameTpbl JBHKCHHS Npe-
cTaBuTeneii yCIOBHBIX OHOPOAHBIX IPYNN MHOAEH MO PasaHUHbLIM BHIAM NyTeil 3Ba-
KyalHH.

TMost07ennsi, BBIHOCHMbIE HA 3AIHTY:

1. Pacyernbie 3aBHCHMOCTH CKOPOCTH JIBHXKEHHS NPEACTaBUTENCH BblaeaeH-
HBIX YCJAOBHBLIX IPYIN JIOAEH OT TUIOTHOCTH JIKOJICKOrO 10TOKA Ul PasiHuHbIX BH-
J0B nyTCH W YC/OBHI IBAKYAUHH H3 3PHTC/bHbLIX 310B 3PETHIIHBIX, KYJIbTYPHO-
MPOCBETHTEIBHBIX H YUCOHBIX YUPEKIACHHUIA.

2. mMuTauHOHHAsA MOJEb NMPOLECcca IBAKYaUHH HEOAHOPOAHBIX JTOJACKHX NO-
TOKOB, 103BOJIAIONIAS MOJIEIHPOBAThH TMOJIOKEHHE KAKIOTO YesJoBeKa B pasjiHyHbie
MOMENTHI BPEMEHH C YUETOM BO3MOXHOIO H3MCHEHHS HANPABICHHS €ro ABHXKCHHSA

BC/ICACTBHE HEPaBHOMEPHOCTH IIOTHOCTH JIIOJICKOI'O IOTOKA B NPEAC/IAX IBAKYALH-
OHHOI'O yyacTKa.

3. Merojinka onpeieeHHs PacueTHOroO BPEMEeHH IBaKyallnu moaei, 6asupy-
10l@scs Ha pa3spaboTaHHOW HMHMTAUMOHHOH MOJIENIM W PacUeTHBIX 3aBUCHMOCTAX
CKOPOCTH JIBHIKCHHS MPEACTaBHTENEH BbIICICHHBIX YCAOBHBIX TIPYyINN JioAeH OT
MJIOTHOCTH JIKO/ICKOI'O NOTOKA.

Jlnunbiiit Bkaan conckarens. CoaepkaHue AMCCEPTALHH OTPAKAET JIMUHBIH
BKJIa/l aBTOPA B NOCTAHOBKY 3a/1a4 (COBMECTHO C HayUHbIMH PYKOBOAHTENAMH), MO~
FOTOBKY H TMpPOBEAECHHE HCCIEN0BaHHH, 00paboTKy MOMyueHHBIX pe3yabTatoB, MX
aHanu3 W uHTeprnperaunio. [lonoxkenns, BbIHOCHMbIC Ha 3alLMTY, H OCHOBHbIE pe-
3y/IbTaThl JIHCCEPTAIHONNHOMH PaboThl MOJy4eHbl JIH4HO aBTOpoM. Hayuhbie pykoBo-
JHMTEJIH PHHUMAIH YYACTHE B MOCTAHOBKE 3a/1a4 MCC/IE/I0BAHHS, ONPEIE/ICHHH BO3-
MOXKHBIX NYTEH MX PEILECHHSA, NPEABAPHTEILHOM aHANH3e H 00CYKIACHHH pe3yJibTa-
TOB TEOPETHUECKHX M NPAKTHYECKHX HCCAENOBaHHI, MPOBEACHHBIX ABTOPOM CaMO-
croatenbHo. Teopernueckoe 000CHOBaHHE AOCTOBEPHOCTH PACHETHBIX 3ABHCHMO-
CTeH MEKAy napameTpaMH JIBHAKEHHS [PEACTABHUTEICH PasaHuHBIX Tpynin JOAeH
IIPOM3BO/IHJIOCH COBMECTHO C HAYYHbIM PYKOBOAMTEIEM KaH/. TeXH. HayK, JOLEHTOM
Amutpuuenko A.C., pa3paboTka HMHTAUHOHHOH MOJIENH NMPOLIECCA IBAKYALHUH JHO-
AeH H METOJIHKH — COBMECTHO C HAaY4HbIM PYKOBOJIMTE/IEM JIOKT. (pH3.-MaT. HayK, 10-
uentoM Cobonesckum C.J1. CoaBropbl myOaHKallKii y4acTBOBAIK B NOCTAHOBKE 3a-
Ay, BbIOOPE H AHAIM3E MCTO0B HX PELICHHS, A TAKKe B 00CYIKACHHH MOIYHEHHBIX
pe3y/bTaToB.

Anpobauns pe3yabTaToB AHCCEPTAUMH. PE3y/IbTaThl AHCCEPTALIHOHHBIX HC-
Clel0BaHHH JOK/IQbIBAIHCH Ha [V Mesx/yHapoaHoi Hay4HO-NpaKTHYECKOH KoHpe-
peHuuH «Upe3Bblyaiiible CHTYAUWH: NpeAynpenieHue u JMKBHAAUMS» (r. MHHCK,
2007 r.), Mexkaynapoanoii HayyHo-npaktHueckoi kondepenunn «lloxapHas 6e3-
onactoctb — 2007» (r. Yepkaccsl, 2007 r.), 11l Mexitynapoasoli Hay4Ho-npakTHyec-
KoH koHpepenunu «lloxapnas u asapuiinas GesonacHocts» (r. Usanoso, 2007 r.).
| HayYHO-NIPaKTHYECKOH KOHpepeHIlHH «AKTyaubhbic npobaeMsl obecneuenus Oe-
3onacHocTH B Poccuiickoit ®enepaunny» (r. Exarepunbypr, 2007), MexayHapounoii
Hay4HO-NpaKTHYeCKOH koHdepenunn «lloxapuas Ge3onacHOCT W OXpaHa Tpyaa»
(r. Yepkaccsl, 2008 r.), [NocTosHHO neficTBYIOEM OTKPHITOM cemuHape «lloxkapuas
OeszonacHocTb B cTpouTenbcTBen Ne 8 «DBaKyauus u MojackHe noToku» (r. Mocksa,
2008 r.), MexuayHapoaHoii HayuHO-NpakTH4Yeckol koHpepenuud «MHHOBaLHOHHBIE
TEXHOJIOTHH 3aLUMTHI OT Ype3BbIYAHHBIX CHTYaumi» (r. Munck, 2008 r.), IX Mexay-
HAPOAHOH Hay4HO-NpakTHuUeckol kondepenunn «Iloxaphas GesonacHocts — 2009»
(r.JIbBoB, 2009r.) V MexaynapoaHod Hay4HO-NPAKTHYECKOH KOH(pEpPEHLHH
«Ype3Bblyaiiible CHTYaLHH: NPeAYNpPekIeHHE H AUKBHAAauM» (r. Muuck, 2009 r.),
B Muctutyte Matematiki HaunmonanbHol akanemuu nayk Besapycu Ha OTKpbITOM
cemuHape otaena AnddepeHunanshbix ypasHenui (r. Munck, 2010 r.).
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Ony6.1HKOBAHHOCTH PE3YJILTATOB anccepraumn. [lo marepuanam aHccep-
TAUHONHBIX HCC/ICA0BaHHH onyOaHKOBAaHO 24 HayuyHBIX paboTbl, B TOM H4HCIIE:
10 crareii B HayunbIX xypHanax, 8 paGor B cGopHukax Matepuanos KoHpepeHLHi,
6 Te31coB A0K1a0B. B HayuHbIX XKypHANaX, BKIIOYCHHBIX B nepeyeHs uinanuii BAK
PecnyGanku Benapych, ony6nukoBaHo 9 crateii, B oGbeme 4.8 aBTOpCKHX JIHCTA.
be3 coaropos ony6ankoBaio 4 paGots.

Crpyxrypa 1 o6bem anccepraunn. [lMCCepTauns COCTOMT H3 BBEIEHHS, 06-
uieii XapaxktepucTuky pabotsi, 4 rias, 3akaouenus, GubaHorpaduueckoro cnucka u
npunoxenni. Moausiii o6bem aucceprainn cocrasiser 156 crpauui, B T.4. 47 un-
JocTpaunii na 32 ctpanunax, 33 tabanusl va 20 crpannuax, 3 npuiaoxenns va 15
crpanuuax, Gubanorpaduuecknii cnucok u3 131 naumenosanns na 11 crpanmuax.

OCHOBHOE COJIEP’)KAHHUE

Bo BBeaennn u3ioxeno obocHoBanme BHIGOpa npeaMera H 06beKTa HCCIEN0-
BAHHA, 2 TAKXKE aKTYaNlbHOCTH HCC/IeyeMOit npobieMbl.

B oGweii xapakrepucTuke paGoTbl OTMCYEHA CBA3b JAHCCEPTALMM C KpYI-

HBIMH HAyYHLIMH NPOrpaMMaMH (NPOEKTaMH) W TeMaMH, CHOPMYJIHPOBAHBI LETb H
3Q/1a4H HCCICA0BAHHH, MPHBEIEHDI 110JI0XKCHHSA, BIHOCHMbIE HA 3aLUMTY, Npe/CTaB-
JeHbl cefieHs 00 anpobauuu u onmyGAHKOBAHHOCTH MOMYUEHHBIX PE3Y.IbTaToB.
KPaTKO H3/10)KEHA CTPYKTYPa H 00BEM JINCCEPTALIHH.
' B nepsoii riaBe npuseeHbl KpPaTKHE CBEJACHHS O KPYMHBIX MOXapax, npo-
H30LICALIHKX B 3PEAHLIHBIX H KYJIbTYPHO-IIPOCBCTHTEIBHBIX YUPEKICHHAX B pazinu-
HbIC MEPHOLI BPEMEHH, Pe3YJIbTaThl HCCAECA0BAHHI NApaMETPOB JABHKCHHS JIHOICKHX
NOTOKOB, HOPMHPOBaHHUA PACYETHOIO BPEMECHH IBAKYAIHH JIIOJIEH H MOACIHPOBaHHSA
JABHKCHHSA JIIOJICKUX MOTOKOB.

AHanM3 CBEJAEHHH O KPYNHBIX NMOXapax, NPOH3OIICAIIHX B 3PEIMILHBIX H
KY/IbTYPHO-IPOCBETHTE/bHBIX YUPEXICHHAX B PAIHYHBIC EPHOB! BPEMEHH, N10Ka-
3bIBAET, YTO JAAKEC HAIHYHE TEXHHUYECKHX CPEJICTB INPOTHBOMOXAPHOH 3allWTLI HE
MOKeT ¢ aBCOMOTHON HAZEKHOCTBIO FraPAHTHPOBATH 3ALMTY MOJIeH OT BO3/elCTBHA
onacubix aktopos noxapa. Takum 06pasoM, noxapsl B 3pHTENIBHBIX 321aX B Cyuae
HCCBOEBPEMEHHOMH IBAKYaUHH MOTYT NPHBECTH K MAaCCOBO# rubeu moaeii.

AHaiu3 pesyasTatoB uccnenopanuii B.A. Dnnmcona, IM.C. Caxaposa, npod.
C.B. bensiepa. M.SL. Poiitmana, A.W. Muauuckoro, npo¢. B.M. INpeareyenckoro,
10.B. Anexceepa, P.M. Jlysunzona, B.A. Kanunuesa, npod. B.B. Xomuesuukona,
P.I'. I'puropesnua, C.B.I'Boznskosa, B.A. Konsiosa, TLIN. Byru, A.I'. Jlouenko.
H.E. ®omuna, E.B Eabyauunosoii, A.A. Komuukoit, X. ®énnkens, A.K. Oscannn-
koBa, M.A. Epemuenko u paaa apyrux pabot nokasbiBaer, 4To (yHAaMEHTATLHOE
3HAYEHHE Y/IEIAI0Ch YCTAHOBIEHHIO 3aBHCHMOCTH MEXIly NapamMeTpamMH JIBHKEHHS
AOJICKOTO 110TOKA M €ro ONMHCAHHIO KaK ciyyaiinoro npouecca. Ha ocHoBanuu nau-
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HOH 3aBHCHMOCTH C NOMOWIBIO CMICUHATLHBIX KOMMBIOTEPHBIX Nporpamm (ADLPV,
EXODUS, SIMULEX u ap.) 0CylecTBAsI0Ch HMHTALHOHHOE MOETHPOBAHHE 11PO-
uecca sBakyauus moaei. [pu 31oM, Kak npasuio, JK0ACKOH NOTOK paccMaTpUBaICs
B KQYeCTBE SBJICHHSA MacCOBOIO, KOIla BCE JIIOAH 00/1a1al0T YCPEAHEHHbIMH napa-
METPaMH JIBHKCHHA H XapaktepuctHkamu. llonoGhoe ycpensenuwe He nossoaser
NPEAYyCMOTPETh BO3MOXKHOCTb H3MEHEHHS HAIPABJICHHS JBHKCHHA OTACNbHBIM ye-
JIOBEKOM B Clly4ae BO3HHKHOBEHHH HA IYTH JIBHKCHHA KAKOro-aubO npensrcraus
160 ero ocTanoBKy npH 00pa3soBaHHH CKOMJICHHS JIOACH.

B Pecny6auke Benapych onpenesnienne pacyeTHOr0 BPEMEHH 7BAKYALHH JIO-
Aeii npoussoantcs no meroauke NOCT 12.1.004-91. Coznepxkaiimecs B Heli pacuer-
HbI€ 3aBHCHMOCTH MEXK1y NapaMeTpamH JABHXCHHS JIOACKHX NOTOKOB HCMOJIb3YIOTCS
NPHMEHHTE/IbHO KaK K 3PHTE/IbHBIM 3aJ1aM, TaK H K 3/aHHAM PasiHvyHOro (yHKIHO-
HAIHOIO HA3HAYCHHs B LIEJIOM, a OrpaHHyeHHbli Habop POpPMYN HE BOCTIPOH3BOAMT
B M0JIHOH Mepe OCOOEHHOCTH NPOLECCa ABHKCHHSA JIOACKHX TTOTOKOB, YTO NPHBOAUT
K MOrPeLHOCTH NPH ONPEECHHH PaCYeTHOrO BPEMCHH IBAKYallHH.

Ha ocHoBaHHM npoBeeHHOro anann3sa cGopMyiHpoBaHa Lelb AHCCCPTALHOH
HbIX HCC/IEJIOBAHHI M 3a/1a4H 11 e peann3aluH.

Bo BTOpOIi ry1aBe NPHBOAHTCA METOJIHKA NPOBEACHHS HATYPHBIX HaOMOACH K
32 MpPOLECCOM JIBHKEHHSA JIO/ICH, METOJIMKA CTATHCTHYECKOH 00paboTku mosyueH-
HBIX Pe3yJIbTaToOB, @ TAKKE PACUETHbIE 3aBHCHMOCTH CKOPOCTH IBHXEHHS TpejcTa-
BHTE/ICH BBIZICNCHHBIX YCIOBHbIX FPYNN AI0/Iei OT IIOTHOCTH JIOACKONO NOTOKA /1st
Pas/M4HbIX BHJIOB IyTCH M YCIOBHI 3BaKyallHH H3 3PUTEAbHBIX 3QJ10B 3PE/IHLUHbIX,
KYJIbTYPHO-TIPOCBETHTE/IbHBIX H YHEOHbIX YUperKIeHHi.

JUis npoBe/ieHUs HAaTypHBIX HaG/oAeH i ObliM BbIOPAHBI 3PEJIHILUIBIE, KYJlb-
TYPHO-NIPOCBETHTE/IbHBIC H yueOHbIE YUPEKACHHS, B KOTOPBIX HMEIHCh 3PHTEbHBIC
sanbl: JIsopeit PecnyGanku, Konueprhbiii 3a1 « Munck», JlBopell KyJibTypbl M cnopra
KEJIE3HOIOPOKHHKOB, KHHOTeaTp «Camor», kuHoteatp «llenTpaibublii», Komana-
HO-HHKeHepHbli HHCTHTYT MYC PecnyGanku Benapych, Yepsenbckas cpeauss
wkona Ne 3.

IlpeasapuTenbHO OCYIECTBAIOCH pasOHeHHe I0ACKOIO N0TOKA HA YCIOBHbIE
rpynibl aozei. [peanosnaraiocs, 410 3HaUCHHA CKOPOCTH JBHKCHHA ACTEH, NOAPO-
CTOB H B3POC/bIX B CHJIY Pa3/IH4HOrO BO3PacTHOro ¢axropa u yposHs (usHueckoii
MOJArOTOBKH PazjinyaloTCs NPH OAHKX H TEX K€ 3HAYEHHSAX IJIOTHOCTH JIOACKOrO N0o-
ToKa. CHHTAI0Ch, YTO KOJIHYECTBO HAXOAALMXCA PAJAOM JIOACH OKa3biBaeT NCH-
XOIMOLHOHAILHOE BO3/ICHCTBHE Ha IBAKYHPYIOILEIOCs 4YEI0BEKa H, C/€/10BATENLHO,
BJIMACT HA ero ckopocTh. Takum 06pazoM, OCHOBHBLIMH KPHTEPHAMH (OPMHPOBAHH
YCJOBHBIX TPYINI JIIO/IEH SABJISIMCL BO3PACT, ypOBEHb QPH3HYECKOH MOATOTOBKH M an-
TPONOMETPHYECKHE N1APAMETPhI.

B pesynbrate 6110 BbiEACHO 5 yCI0BHBIX rpynn jojei: rpynna I'l — aetu B
Bo3pacte oT 5 10 9 sier; rpynna I'2 — sieru B Bospacte ot 9 10 14 sier; rpynna I'3 —
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1noapocTkH B Bospacre ot 14 10 19 sier; rpynna I'4 — B3pocasie moau B BO3pacTe o1
19 net 1 crapue; rpynna I'S — B3pocabie Moau B Bospacte ot 19 siet u crapiue, Be-
Jyue aeteit 3a pyky AMbo Hecyime ux Ha pykax.

OGbennnenne Jieteit 1 NOAPOCTKOB B YCJHOBHbIC rpynnst smoaeit I'l, T2 u I3
NPOU3BOAKIOCH HA OCHOBAHHH PE3YJLTATOB IKCMEPHMEHTANBHBIX HCCICA0BaHHI
M.A. EpeM4eHKo, B X0/1e KOTOPBIX ObUTH BbIIENEHbI TPH TPYNMbI IKOJALHHKOB, OT-
JIHYAIONINXCA APYT OT JIpyra BO3pacToM, YpoBHeM (H3HYECKOH MOJrOTOBKH H TJIO-
A/1bI0 FOPH3OHTANLHOH NpoekurH. DopmupoBaHKe rpynibl aoaeii ['S npoussoau-
JIOCh € y4eToM pe3y ibTatoB paboThl P.I'. 'pHropbsHiia # TOro, 4To AeTAM JOWIKOMb-
HOTO BO3pacTa B Bo3pacte 10 5 jeT He Tpebyerca GHIETOB M MOCEUIEHHE HMH pas-
JIMYHBIX MEPONPHATHI B 3PEHILHBIX H KYJIbTYPHO-NIPOCBETHTEABHBIX YUPEKICHHAX
POHCXO/IUT B CONPOBOXKICHHH B3POC/BbIX, KOTOPbIE, KaK NPABHIIO, BEAYT HX 32 PYKY
auGo HecyT Ha pykax. Bspocssie moju B Bozpacte ot 19 ser u crapuie 6b1H 06b-
C/IMHEHBI B rpynny moaci I'4.

Havanom nposenenus Hatypubix HaGioaeHuii SBISIOCH OKOHYAHHE MEpO-
NPHATHA, NPOXOAHBLIETO B 3pHTE/ILHOM 3ane. Hatyphubie nabmonenns ocyuectsis-
JUCh B OOLIYHBIX YCTOBHAX (DYHKIHOHHPOBAHHS yKa3aHHLIX Bbilie 3nanuii. Beero
Gb110 nposeaeHo 46 cepuii HaTYpHBIX HaGMOAEHHI, B paMKaxX KOTOPHIX GbLIH Bbiae-
JICHBI Pa3/iuiHble KOMOMHALMHM 3HAYEHHIT CKOPOCTH ABHKEHHS TIPE/ICTABHTENCH Bbi-
JENEHHBIX IPYNI JIOACH U NIOTHOCTH JII0ACKOro notoka. Iocnenyiomas ananutuye-
CKasi TPYNIHPOBKA Pe3yabTaToB HATYpHbIX Habmoaenuii no metoauke A.U. Muaun-
CKOTO 110380/ CHOPMHPOBATH BAPHAUHOHHBIE PSIbI, TIPEACTABAABIINE COBOH CO-
BOKYIHOCTb BbIGOPOK 3HaueHHit CKOPOCTH A (PMKCHPOBAHHBIX HHTEPBAJIOB ILIOT-
HOCTH JIIOJICKOTO NMOTOKA.

TpesiBapuTenbHbli cTaTHCTHYECKHI aHanH3 BLIGOPOK MPOM3BOKAICA C NOMO-
UIBIO MAKETOB MPHKIAAHBIX TPOrPaMM CTATHCTHYECKOTO aHaniu3a. [1poBepka Ha 0/1-
HOPOJAHOCTb. CTAUHOHAPHOCTh, HOPMAIBLHOCTb H HATHYHE CHBHO OTKJIOHSIONIHXCA
BAPHAHT M03BO/IMNIA B KAYECTBE OCHOBHOM XapaKTEPHCTHKH BbIGOPKH HCIONB30BATH
cpeauee apupmerHueckoe. JIOCTOBEPHOCTB MOTYYEHHbIX 3HAYEHHH CKOPOCTH Gbina
MOATBEPXKIACHA C NOMOLILIO /-kpHTepus CThiofienta. O6paboTka MoayueHtbIX IMIH-
PHYCCKHX 3aBHCUMOCTEH ¢ nomoumbio anroputma H.A. [TnoxuHcKoro nossonuna
YCTAHOBHTH HAIHYHE BbICOKOH 3aBHCHMOCTH CKOPOCTH JIBHKEHHS OT MJIOTHOCTH.

Leasio nansHeiieii cratuctuueckoii oOpaGoTKH SABAAIOCH YCTAHOBIEHHE
BO3MOXHOCTH NMPHMEHEHHS NOJYHEHHBIX IMITUPHYECKHUX 3aBHCHMOCTEN JUlf anao-
FHYHBIX CITy4aeB JIBHKECHHUA YCIOBHBIX rpynn moaei. s 3toro 6bu1 BbINOAHEH 01-
HODAKTOPHBII AHCIIEPCHOHHBIH aHAIW3 46 CepHii, KOTOPbIH NO3BOJIHII BLIACTHTH O1-
HOPOJIHbIE CEPHH, OOBLEIAHHHTE HX MUy cOB0H W yMEHBIIHTL 0blluee KOJTHYECTBO
cephii ¢ 46 10 15. OGbenuHenHe BapHALMOHHBIX PAIOB, OTHOCSILMXCS K PA3HbIM Ce-
PHAM, MOATBEP/IHIIO NPE/NOI0KCHHE O PACTIPOCTPAHEHHH IMITHPHUECKHX 3aBHCHMO-

o o

.~n;‘«

CTEH CKOPOCTH OT MJIOTHOCTH /LIS BLIACICHHBIX YCIOBHBIX MDYl JIO/CH Ha pasiny-
HbIE 3PHTE/LHbIC 3AIbI.

Pe3y/ibTarbl HaTYpPHBIX HabMOAEHHIH HE 1103BOJISUIH OCYLIECTBAATH MOMHOIEH=
HbIH QHATHTHYECKHH NPOrHO3 H3YyYaeMoro ABJCHHS NIPH 3HAYCHHAX MIOTHOCTH IO/
ckoro noroka D=0,00+0,90 m*/M*. YToGbi HaliTH ypPaBHEHHS, N0 KOTOPBIM TaKOi
IPOrHO3 MOXHO C/1€1aTh, M10J1y4CHHbIC Pe3yabTaThl ObLIH ANNPOKCHMHPOBAHBI C NO-
MOLUBIO NOAXOAALUKX /IS ITOrO TEOPETHUECKUX JIMHUIE perpeccuu

V =AlnD + B. (n

JlaHHbli BHJL TEOPETHYCCKOH JIMHHH PErpecCHH COINIACHO 3AKIOYCHHS, Cle-
sanxoro npod. B.B. XosuesHHKoBbIM, HauGOsIee KAYECTBEHHO ANNPOKCHMHPYET
IMIHPHYCCKHE 3aBHCHMOCTH CKOPOCTH JABHXKEHHSA JIO/AEH OT ILIOTHOCTH JIKOACKOrO
110T0Ka. 3HaueHHs Ko3dpPuuuenToB A u B npuseneHsl B Tabuuue 1.

Tabauua 1 — 3navenus kodppuunenros A u B

Ipynna | lopisonranbhsii nyms (TT1) | Jlectuuua ssepx (JIBB) Jlectimua suus (JIBH)

MoAeH A B A B A B
I'l -13,822 17,244 -11,000 12,229 -15.938 14,831
2 -14,963 16,932 -11,953 12,942 -16,967 14,041
3 -13,622 12,669 -9.461 12,292 -15.682 10,200
4 -12,732 12,373 -8.420 8,1382 -14,546 11,734
IS -11,705 10,952 -7,827 6,6028 -15.349 03667

Jlas nepexoaa K yCJIOBHAM BbIHYKIACHHOH JIBAKYalUHH HCMOb30BAlach METO-
Auka npo¢. B.B. XonuesBHHKoBa, B COOTBETCTBHH C KOTOPOH CKOPOCTb JIBHIKEHHS
JIOJICKOIO NMOTOKA ONHChIBACTCH yHKUHEH
Vo =V (1=R,), (2)
rae ¥, — cKopocTb ABHKEHHS MOACKOTO NOTOKA MO BAHAHHEM NCHXOAOTHUECKOH
HanpskeHHoCTH cutyaunn D u naothoctn D; V' = f( D) — dpynkuus, xapakteph-
3ylouias npouecc H3MEHEHHs CKOPOCTH CBOOOAHOIO ABHAKCHHA JIOJACKOIO MOTOKA
101 BAHSHHEM MCHXOJOIMHYCCKOH HAaNps)eHHoct cutyauuun 2J; R, = f(D) —
QyHKUHA, XapaKTEPH3YIOLas MPOLECC WIMEHEHHS CKOPOCTH JIBHAKEHHA JIOACKOTO
MI0TOKA MPH YBEJAHYEHHH HIH YMEHBILECHHH IJIOTHOCTH JIOACKOro noroka D .
ANNpOKCHMalHs IMIHPHYECKHX 3HaueHUil R, ocyuiectsisiack ¢ moMoubio
ncuxodusnonoruyeckoro 3akona Bebepa-dexuepa
R, = aln&, (3)
D 0
rae D, — 3nauenne na0THOCTH NIOACKONO N0TOKA, NPH KOTOPOM ONPEICISCTCA Teo-
petuueckoe 3Hauenne R, , m/m% D, — NOPOroBOE 3HAYCHHE TUIOTHOCTH JIKACKOTO
N0TOKa, 10CJIC Yero OHa BOCIPHHMMACTCS JIIObMH KaK BO3ACHCTBYIOLMI HA CKO-
POCTb MX ABHKCHHA BaKTOp, M/M%; @ — IMIHPHYECKHH KOdPDHUHEHT (Tabanua 2).
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Tabamua 2 - 3uavenns kodypdpuumenta a uBemunnst D, s npencraBurenedi

A3JIHYHBIX YUIOBHBIX rpynn JI0Aei ¥ BHAOB NYTH 3BaKyaumH
Yo Il JIBB JIBH
moneit a Dy, Wi’ a D,, M/’ a D,, wIv’

I'l 0,287 0,052 0,292 0,058 0,341 0,065
n 0,284 0,051 0,289 0,057 0338 0,064
I3 0,286 0,051 0,296 0,058 0,343 0,065
4 0,290 0,052 0,299 0,058 0,346 0,065
I'S 0,289 0,051 0,300 0,057 0,347 0,064

Tpu pacemotpennn dynkuun V,” = £(3) cuntanocs, 4to 3uauenme ckopocTH
cBOOOAHOTO JIBHKEHHS JIIO/ICH 3aBHCHT OT YPOBHS MX IMOLHOHAILHOTO COCTOSHHUS
I=0+0,7, a BEPOATHOCTb KAXKIOTO W3 MAKCHMA/IbHBIX KPAHHX 3HAaueHHil pacnpe-
JIeNIeHHsl CKOPOCTH ABJIAETCA OJHOBPEMEHHO H BEPOSTHOCTHIO COOTBETCTBYIOIIENO
€My YPOBHS IMOLHOHAILHOrO cOCTOAHHA. K MakCHMAJIbHBIM 4JICHAM OTHECEHBI 3Ha-
YEHHS CKOPOCTH JBHXCHHA MOAEH, KOTOpbIE NPEeBOCXOAHIH 3HaveHue 1, +196S
(7", = cpeanss ckopocTs B uHTepBane niotHoctn D =0,00+0.05 m*/m?). K copmu-
POBAHHBIM H3 MAKCHMAIbHBIX 3HAYEHHH CKOPOCTH JIBHKEHHA JI01eH BapHALIHOHHBIM
panam Obl1 npUMeEHeH JBOHHOH MOKa3aTeNbHbIH 3aKOH H 3aKOH O HEBO3MOXHOCTH
1PEBBILIEHHA MAKCHMAIbHBIM YJIEHOM BHIGOPKH €€ YABOEHHOIO CPEAHEro 3HaueHH .
B pesyantare GbUIH 110/1y4eHbl 3HAYCHHA CKOPOCTH CBOGOIHOIO aBHxkeHus V,’ npu

PazIHUHBIX YPOBHAX IMOUHOHANLHOTO COCTOSHUA (Tabanua 3).

Tabanua 3 - 3nauennus cKopocTH cBO6OAHOr0 ABHKEHHS NMPeACTABHTEIeH
CJIOBHBIX IPYNN JIl0/1eli NPH Pa3jiHYHBIX YPOBHSX YMOIHOHAJILHOI0 COCTOAHHS

Ckopocth cBOGOAHOIO ABMKEHHSA Vo, M/MHH, NTPH PABNTHYHBIX
l;l‘z;:? ')l:m:lyl::i YPOBHAX IMOUHOHAILHOIO COCTOAHNA D
2=0,00 3=045 2=0,68 2=0,70
rl I'T1, JIBH 56,05 63,87 75,57 89,30
r I'T1, JIBH 6129 68,67 7969 92,64
I3 I'Tl, JIBH 53,64 6122 72,56 8588
4 I'T, JIBH 48,90 57,08 69,31 83.66
I'S I'T1, JIBH 45.85 5421 66,72 81.40
Il JIBB 39.42 4528 54,05 64,34
|y JIBB 41,50 4725 55,84 65.92
I3 JIBB 38.06 4381 5242 62,52
14 JIBB 36.10 41,93 50,65 60.88
s JIBB 33,52 39.40 48.18 58.50

3
3HaueHne ckopocTH CBOGOIHOrO JiBHKenns V' npH ypoBHE IMOLHOHATBHOTO

cocroanus D = 0,7 ObLIO NPHHATO B KAYECTBE MAKCHMATLHOH BO3MOXKHON CKOPOCTH
JIBHXKCHHS TIPH BBIHYKIACHHOH JBAKYyallHH JH0JIeil B 3PHTEIBHBIX 3a/1aX. T.K. JaHHbBIH
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YPOBEHb IMOUHOHANBLHOIO COCTOAHHA ABAACTCHA IPAHMIUCH COCTOSHHS NOBBILLEHHO#M
AKTHBHOCTH  OPIaHH3Ma, COMPOBOKAAIOIIErOCH 1e1eco00pasHbIM  MOBEACHHEM,
HAlPABICHHBIM HA yCTPAHCHHE ONACHOCTH.

B Tperbeii riase NPHBOAHTCS HMHTAUHOHHAS MOJE/b 1IPOLECCA IBAKY ALHH
HECOAHOPOAHBIX JIKDJACKHX [N0TOKOB, MO3BOAIONIAA MOACTHPOBATL 1OJIOKCHHE KaX-
JIOrO 4EJ/IOBEKA B PA3/IHYHbIE MOMCHTBI BPEMEHH C YUETOM BO3MOXKHOIO H3MCHEHHS
HANPABJICHHSA €0 JABHXEHHA BCJCACTBHC HEPABHOMEPHOCTH IUIOTHOCTH JIIOACKOrO
[I0TOKA B npejeax 3BaKyalHOHHOIO y4acTKa, a TaKXKe METO/MKA OIPEIC/ICHHA pac-
YETHOrO BPEMEHH IBaKyalluH Jiozei, Gasupylomascs Ha paspaboTaHHOi HMHTALH-
OHHOH MOJE/IH M PacYETHbIX 3ABHCHMOCTAX CKOPOCTH JABHXKEHHMs NPEACTaBHTENCH
BbIIC/ICHHBIX YCIOBHBIX DYl JIOACH OT MJIOTHOCTH JIKOJICKOTO M0TOKA, H peajn3y-
1olee ee nporpammioe obecnedeHue.

B pamkax npeuiokeHHOH HMHTAUHOHHON MOACAH KaKAbiM IBAKyallHOHHbIi
YH4CTOK NPHBA3LIBACTCA K ACKAapTOBOH cHcreme koopaunatr. [lpu 3toM npoiecc
ABHXKEHHS KaX/IO0r0 4€/10BeKa B QHKCHPOBaHHbIE MOMCHTbI BPEMEHH XapakTepH3yeT-
CSl HANPAB/JIEHHEM H CKOPOCTBIO. p

Equuuunbiii BEKTOP Hanpas/ielns ABHKCHHA YeJI0BEKa 7 B 3a1alioON TOYKE
ONPEACIACTCS C YHETOM PACcNO/IOKEHHA KOHLA IBAKYAIIHOHHOIO YYACTKA H HCPABHO-
MEPHOCTH IJIOTHOCTH JIKOJICKOIO 10TOKa no popmyie

e F'+7?

e "
riae F' — BEKTOpHas COCTaBJAIOLIAN, HANPABIEHHAs B CTOPOHY KOHLA IBAKYalIlHOHHO-
IO y4acTka; F* — BEKTOPHAA COCTABIAIOLIAS, N03BOJAIOIAS YCAOBEKY ONTHMH3HPO-
BaTh CBOC M0JI0KEHHE B COCTABE JIIOACKOro NMOTOKA.

Hanpasienue Bektopa 7* Onpeaensisioch HCXOAs M3 CJACAYIOWMX NPEANoso-
KeHui. YToObl 3aHaTHL HanboJsiee ya00HOE NONOKEHHE B COCTABE JIOACKOrO NOTOKa
YeJIOBEK CTPEMHMTCH KakK MOXKHO 00JIbILIC OTAATHTHCA OT KakIOro H3 CBOHX COCE/ICH.
B 3T0ii CBA3M NpeaAnonaraeTcs, YTo MEKIY BCEMH JIIOABMH CYLIECTBYIOT CBOOOpas-
HbIE (CHJIbl OTTAIKHBAHHAY Ji , OOPATHO NPONOPLUHOHATLHBIE KBAAPATY PACCTOAHHIO
Mexay HUMH. [Ipu 9ToM BekTOpa h M 7’ KoUIHHeapHbl. B pesyibtate Hanpasienue
JIBHXKCHHS PaCCMATPHBAEMOI'0 YEJIOBEKA F MOXET KOPPEKTHPOBATLCA Ha yro 1o 45°
OT HalpaB/CHHUs, 33/1aBaEMOI0 BEKTOPOM 7', NOCPEACTBOM A00aBACHHA K HEMY CO-
cTaBasiowe 7*. YUnTbiBas TO, 4TO MIOIIA/LL FOPH3OHTAILHON NPOEKIMH YEI0BCKa
HMeeT GopMy LIHIICA, PACCTOSHHE MEXKLY JIHOAbMU CHHTACTCA HEeBK/IMAOBBIM. [To
ITOH NPHYHHE TIPH ONPEAE/ICHHH aHHOTO PACCTOSHHA KOOPAMHATA X YMHOKACTCS
Ha KO3pPHUHEHT a/c = 1,6 (OTHOLIEHHS LWHPHHBI YEI0BEKA B I/IEYAX H €rO TOJIHHBI
Ha yposHe rpy/u). [lpunumaercs, 4To 3a cyer yyera AaHHOrO KOYPPHUHEHTA ropH-
30HTA/IbHbIC MPOCKIUMH NI0ACH He nepecekaloTes. Kakaas U3 ropu3OHTILHBIX rpa-
HHLL IBAKYALHOHHOIO y4acTKa /Ul PacCMaTPHBAEMOIO YEI0BEKA TAKKE CHYHTACTCA
OTTA/IKHBAIOLLEH.
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TpoeKumMH BEKTOPA YCIOBHOM CHIIbI OTTATKHBaHHS /i Ha OCh aBCIHCE X M OCh
OpJMHAT V' CHIE/YET ONpeaeaTh no cieayounuM Gopmyiam

h ("‘x ) AG-x) +(-»)

) .l-_‘-r,s;s;lgl)(g)z a\{lr \’l— c+e, 10 ) a"{l- D I_a+a: |0-6)2: (5)
c 2 Y= 2 '

1 1

h, = = T+
ma\{_\-'-E.IO"’) ma.r(w—_v—s,l()"’)
2 2

(-3)/Jc=x ) + =y, ) . (6)

+
2
A<x, <R lntlb( ) ax('f Xl—ci? ‘J +m<n{ly—v -—2- lO“‘)

rae (x,y) — KOOPAHHATBI PACCMATPHBAEMOrO YEJIOBEKA: (x,,y,) — KOOPIMHATHI i-ro

4EJIOBEKA, HAXOAALIErocs B Npeaenax 30Hbl BIAWAHUS NJAOTHOCTH JIOACKOTO MOTOKA;
W — wMpHHa yyacTka MyTH 7BAKyallHH, M @,¢ — LIHPHHA PAcCMaTPHBAEMOTO Yesio-
BCKA B UICYAX W €0 TOMIIHHA HA YPOBHE IPYIH, M: @,.C, — LUIHPHHA i-r0 veJoBeKa,
HaXOMALLCTOCA B Mpejenax 30Hbl BIHAHHSA TUIOTHOCTH JIOACKOrO NMOTOKA, B TUieYax M
€ro TOUIHHA Ha YPOBHE rpyiH: A <x; < B — ycioBHe HAXOX/IeHHS i-r0 YesioBeka B rpe-
Jienax 30Hbl BAMSHHS TUIOTHOCTH JIIOACKONO noToka no ocu abeimee (4 = x — ¢/ 2;
B=x-c¢/2+R)); C <y <D - ycnoBue HaXOKICHHS i-r0 UeIOBEKa B MPEIENax 30Hbl
RIMSHHSA IUIOTHOCTH JIIOACKOTO N0TOKa N0 ocH opauHat (C=y— R, /2, D=y + R,/ 2).
R.R, — AnHHA H UIHPHHA 30HbI BIHAHHA TJIOTHOCTH JIIOJACKOTO MOTOKA, M.

CyHTaeTCs, YTO MAKCHMATBLHOE 3HAUEHHE JUTHHBI BekTopa 7 pasHoe | nocTu-
raeTcs B CHTYalWH, KOTAa rpaHMilbl (KOHTYPBI) JIBYX Y€/NOBEK HAXOUATCA APYr OT
JIpyra Ha paccTosHUM He Goee ueM a/3.

C yueToM BBILLIECKA3AHHOIO NPOEKUMK BEKTOpa 7° Ha OCh a6cuucc X W Ooch
OpAMHAT V Cheyer onpeiessth 1o cieayouum Gopmyiam

h.a* min(‘)/a A h,)’+ih,f) \

SRPY R : ' W2

2 N 2 2
| _ha mm(9/a ) +Zh___}_’) (8)
" W2y )+ )
Takum 00pas’oM, NPOCKUHH CAHHHYHOIO BEKTOPA HANpaBieHHs ABHKEHHS Yeno-

Beka 7 na ock abcuuee X W OpaHHaT ¥ ONpEeaesstoTes Mo ceayownm Gopmyiam

1-r?
rx =D —_——. (9)

1-rf+E)
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= Eo il
B ciyyae npubaMKenus paccMaTpHBAEMOro HeJI0BEKA K KOHIY y4acTKa nyTH
IBaKyallMH NPOEKLMK BEKTOpA 7' HA OCH abCuuce X W opaunar V' caeayer onpee-
JATh 110 CEAYIOLHM q)opmynaM
(cos(30°(2y/W -1)) xe [0.X,)
rl=1 Lxe[X,.X,] : (1)
cos(45°(2y /W -1)) xe (X, H]

( sin(30°(2y/W 1)) x€ [0.X,)
rl=: Lxe[X,.X,]
—sin(45° (2y/W -1)) xe(X,.H ]
rae H — MHa IBAKYALHOHHOrO y4acTKa, M; (x,y) — TEKYIHE KOOPAHHATDLI 4€/IOBC-
Ka; X, — KOHEll 30Hbl YCI0BHOIO Paciiiipenus y4acTka no oc abeuuce (X, =0, ecii
paciMpenns HeT); X, — Haqal0 30HbI YCIOBHOIO CyKEHHS Y4acTKa Mo ocH abcunce
(X, =0, eciii CyKEHHA HET).

Takum o0pasom, OcHOBHas Au(QepeHuHaIbias CHCTeMa ypasHEHHil Ui
ONpEAC/ICHHA KOOPAHHAT KaX/10M0 OTAC/ABHOIO H€J0BCKA B (bukcupoaauuue MOMECH~-
Thi BPEMEHH 3aNHCHIBACTCA Cle/lyIoInM 06pasom

%a )=l 03,0 4x(0.3.0): k=Tl (x.(0).3,(1)
%{: )=Vl )y, ()50 y ) k=Tl (x(y,0) . (13)

) (12)

i=l.n

e ! — TCKYLHiA MOMEHT BPEMEHH, C; N — KOJHYECTBO MIOACH B NPE/ienax 30Hbl
BAMAHHSA TUIOTHOCTH JIFOACKOTO NOTOKA; 7( X,y ) — BEKTOP CAHHHYHON /UIHHBI, 3a/1a-
IOIHH HAMPABJICHHE JIBHKEHHA PACCMATPHBAEMOTO YEJIOBEKA B TOYKE C KOOpAHHA-
TaMH (X.y); I, ¥ I, — KOOPAHHATB BEKTOPA EAMHUYHON UIHHBI F(x,y); V(d) -
(yHKIHA, 3aa101as 3aBHCHMOCTb CKOPOCTH IBHXKEHHS OTAEILHOrO HenoBeka Vo ot
JIOKQJIbHOM MJIOTHOCTH JIKO/ICKOr0 NoToKa d .

JlokanbHas NAOTHOCTL d JIOACKOTO MOTOKAa Q= {x,,v,) k=1 n} npeacras-
JIEHHOTO B BHIE MHOXKECTBA M3 N TOMEK C KOOPAMHATAMH (X,(1).y,(1)), B TOYKE C
KOOpAHHATAMH ( X,y ) onpeiensercs no gopmyne

> 00k, x,y)f (w(k))

k:xy €] IX4R ) Y€l y-w( ¥ ).y+ws(y)]

R[ '(W.(J’) + Wz(}’))

d(x,y,Q)= (14)



rae ¥ — KOOp/AMHATA HAauana 30HBI BAMAHHA MJIOTHOCTH JIOACKOTO MOTOKA M0 OCH
abeumce: f(y) — nnomans FOPH30HTANILHON NPOCKUMH HEJAOBEKa THNA W, Mm%
O(k.x.y) = korpduument, ONPENCAROUHA JI0MI0 NJIOWAIH FOPH30OHTATLHON npo-
CKIHHM 1eloBeKa k, 1ekauleli BHYTPH 30HBI BIMSHHA MJIOTHOCTH JIOJCKONO MOTOKA:
w,(¥).w,(y) — cocrasasiomme IHHPHHBI 30HbI BAHAHHS IJIOTHOCTH JIIO/ICKOTO NOTO-
Ka 10 OCH OP/IHHAT. M.
Koop/mnaty nauana 30HBI BAHAHHA MAOTHOCTH TIONCKOrO NOTOKA § 1no ocH
abcumce creyer onpeaensts no gopmyse
x-c/2,x<H-R+c/2
H-R,x2H-R+c/2" (15)
3naueHus cocTaBasioMx w,(y ). w,(y) UIHPHHbI 30HBI BIHAHMSA TUIOTHOCTH
JOICKOrO MOTOKA 1O OCH OPAHHAT CCAYET ONpPeaessTh Mo GopMy.iam

X=

w(y)= R, (16)
\ys<—=
»ny 2
&'y<u/_&.
wy(y)=1 2 2R ; (17)
W—y,yZW—?2

Ha npaktuke Bmecto anddepenumansoi cHerempl ypasHenuii (13) caenyer
HCII0b30BaTh NPHOAMKEHHYIO PAHOCTHYIO CHCTEMY

X+ A =x,(0)+ VN, (1), y,(0).Y X (1).y.(1)): k=Lnll.(x,(1),y,(1))At

Yi(t+A) =y (1)+V\d\x,(1).y,(1).{x.(1),y.(1): k=1.n ",(x,(l).y,(l))Al'(ls)
i=l.n

B pamkax METOAHKH CKOPOCT JBHKEHHS OTACBHOIO YeloBeKa onpenensercs
1a OCHOBAHHH 3HAYCHHA NIOTHOCTH JIIOIICKOTO M0TOKA B MpEJesiaX 30Hbl ee Hemo-
CPEACTBCHHOTO BAMAHHKA. [TpH HTOM OHa He 3aBHCHT OT THNa mozaei, d)bpna'upymmux
Mmosckoit moTok. Pacnpenenenne npencrasureneii PAIHYHBIX rpynn jnoaeii B npe-
AENax IBAKYAUHOHHOTO YUaCTKA OCYIIECTBISETCH BPYYHYIO GO CllyyaiinbimM obpa-
30M Ha OCHOBaHHWH OQHIHAILHBIX JAHHBIX MHHHCTEPCTBA aHANW3A M CTATHCTHKH
Pecny6anku Benapych o noso0Bo3spactHoii CTPYKTYpE HacesieHHs.

B uenom pacuer Bpemenn dpakyannu moseii u3 3PHTEIBLHOTO 3213 OCYIECTB-
JACTCA N0 CACAYIOWEMY AITOPHTMY:

1. PaspaGarsiBaercs pacuerHas cxema IBAKyalluH JHOJEH.

2. Kaapiit 9BaKyauHoHHslii yyactok NPHBA3LIBACTCA K HE3aBHCHMOI# Jekap-
TOBOH CHCTEME KOOPJAMHAT, BBOASATCH XapaKTEpH3YIOUIHE ero napameTpsl (aamHa,
UIHPHHA W BH]).
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3. C yueroMm konHuecTBa NOCAZOMHBIX MECT S 3pHTENIEH JUI KaXIa0ro
HAYAILHOrO 3BAKYAIHOHHOIO yUacTKa (NPOX0OAA MEXIY PAAAMH MOCANOYHBIX MECT
1A 3pHTENEH) ONpeNeseTcs TOYHOE KOIHYCCTBO HAXOAAMXCA Ha HeM /IOl H HX
MPHHALNEKHOCTD K TOH MG MHO# rpynne mojei.

4. B npenenax kaxioro HauaILHOrO 3BaKyaUHOHHOIO yuacTka JIojIH pasme-
LIATCA BAI0JIb €10 OCH HA PaBHOM PAacCTOSAHHH JPYT OT Jpyra. [1oa06HbIH cnoco6
Pacripeie/ieHns Jio/iell Mo3BOAAET YCTAHOBHTH WX NepPBOHAYAIbHbIE KOOPAHHATbI
(x,(0).y,(0)). Ipu 3tom 1 =0.

5. JIna Kaxaoro OTAENbHO B3ATOTO YenoBeka ONpeICIAIOTCA 3HAUYEHHE MJIO-
UATH 30HBI BIHAHHA NIOTHOCTH JIIOACKOTO NOTOKA S,, XapaKTEPH3YIOLIHE ee pasme-
Pol R, u R, a Takke 3HaueHHS WHPHHBI JAHHOTO YENOBEKA B IUIeYax @ u €ero ToJ-
LUHHBI HA YPOBHE I'PY/H C.

6. B Tekyumii MOMEHT BpemeHH ! An8 KaKIOTO 4YeloBeKa B TOYKE €ro
HaxoxaeHus no dopmynam (4)-(12) ONPEAENAETCs HTOrOBOE MIHOBEHHOE HamNpas-
AeHHe ABHKEHHS 7, no dopmyaam (14)<(17) — 3uavenue JIOKQIBHOH NJIOTHOCTH
THO/ICKOTO NOTOKA B Mpeienax ee 30Hbl BIHAHHSA, 110 Gopmyaam (1)~3) ¢ noMoIbo
Tabauu 1-3 — 3Hauenne MruoBenHOI CKOPOCTH JIBHXKEHHS Y€JIOBEKA, a C MOMOLLBIO
OCHOBHOIi cHcTeMbl T depeninanbhbix ypasuennii (13) mGo npHOIHKEHHON pa3-
HOCTHOH cHcTembl (18) — HOBBIE 3HAYEH NS KOOpAHHAT (X,(1).y,(1)).

7. Ecnu uenoBek NOKHHY YBaKyalHOHHBITH YHACTOK MO KOOPAHHATE X , TO OH
fiepemenacTes Ha caeaylowni ywactok. Ecin ke uenosex mokumya pacyeTHyio
CXCMy 9BAKYALHH JIIO/IeH B LEJIOM, TO OH CHHTAETCA IBAKYHPOBAHHBIM.

8. Ecam octanuch HeIBaKyHPOBaHHbIE JTOIH, TO H3MEHSEM BpeMs t=1+Ar u
CHOBA BO3BpalllacMcs K . 6.

9. Bpemsa uesnioBeka, 1NOKMHYBILErO 3PHTENbHBIA 321 NOCTEANUM, ABJISETCS
PaCUCTHBIM BPEMEHEM IBAKYaLHH JTIOAEH.

HTorosoe Bpems sBakyaunn ozeii 3 3puTeabHOro 3aa ¢ YUETOM pa3IHYHBIX
BAPHAHTOB pacnpe/eieHns 3puTeNeH (kak MHHUMYM 15 CLCHApHEB) onpeacasercs
1no dopmyne

1,=1+3S, (19)
rae 7 — cpe/iHee apuMETHUECKOE 3HAYCHHE PacyeTHOrO BPEMEHH IBaKYallHH JOJIeH
H3 3DHTENILHOIO 3an1a; S — cpejiHee KBaAPaTHYECKOe OTK/IOHEHHE cpeaHero apugme-
THYECKOTO 3HAYCHHS PACYETHOrO BPEMEHH IBAKYaLHH JIO/CH U3 3PHTENBHOrO 3ana.

Ha npaktike nocrarouno swibpars Ar=0,/c, uto oGecneyut nepemeiieHHe
H€/10BCKa Ha I0CTATOMHO MAJIEHbKOE PACCTORHHE, B PE3yJIbTaTe Yero Npou3oiiaeT He-
3HAYHTENBHOE H3MEHCHHE KaPTHHBI JIBHKEHHS B LIEJIOM.

Jins npakTHYeCcKO#H peanu3aluu AaHHOro anroput™a paspaboTana nporpamma,
MO3BONAIOUIAA ABTOMATH3HPOBATH MPOLEAYPY ONPEIENCHHS PAacCueTHOrO BPEMEHH
IBAKYALMH JTHO/IEH W3 3PHTEIBHBIX 3a/10B.
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B uerBepToii raaBe IPHBOAATCA PE3y/bTaTbl YKCIEPHMEHTAIBHBIX HCCCA0-
BaHHii CBOGOIHON M BbIHYKIAEHHOH IBAKyalUHH KaK O/IHOPOAHBIX, TAK H HEOAHOPO-
HbIX JIFOACKHX [TOTOKOB.

DKCNEPHMEHTAIbHBIC HCCIIEA0BAHHA 3HAYCHHH BpeMeHH CBOGOAHOH W Bbl-
HY/IEHHOM 9BAKyalHH AI0JACKHX MOTOKOB NPOBOAKIKCH B /iBa Tana. B pamkax nep-
BOIO JTana M3yuanach cBo0OAHAs IBaKyallHs HEOAHOPO/HBIX JIKOACKHX MOTOKOB, B
COCTAaB KOTOPBIX BXOAT INPEICTABHTENH PasiHuHbIX rPYNN Aoaed. B pamkax BTo-
pOro 3Tana HCCAEA0BAIACH BbIHYKACHHAR IBAKYaUHs KaK OAHOPOAHbIX, TaK H HEO/-
HOPO/IHBIX JIOACKHX 10TOKOB.

Lle/ibio JIaHHOTO KCHEPHMEHTA ABJANACH OLEHKA JIOCTOBEPHOCTH MOACIHPO-
BaHus CBOGOIHOTO H BbIHYKACHHOIO ABHKEHHSA JIOAEH NPH NOMOLIH pazpaboTanHO#
MMHTAUHOHHON MOJIE/IH, @ TAKKE PACYETHOrO BPEMCHH IBAKYallHH JIFOACH.

Pe3ynbTarhbl KCIEPHMEHTA H pacyeTa 10 pa3paboTaHHOH METOAHKE H METO/H-
ke FOCT 12.1.004-91 cBenenbl B Tabauuy 4.

Ilpusejennbie B TabiMle AaHHBIE COOTBETCTBYIOT CPEIAHCAPH(PMETHUECKHM
3HAYEHHAM BHACOHAO/IO/CHHH C yyeToM OOLICH NOrpeliHOCTH H3MEPEHHH, OKpYr-
JICHHbIE JI0 LE0ro 4YHesia B GONbLUIYIO CTOPOHY C LE/Ibi0 00ecneueHHs NoKapHOH
06€30MacHOCTH JIIOJICH B 3pHTEJIbHBIX 3a/aX.

Tabauua 4 - 3uaveHus BpeMeHH cB06OIHON H BbIHYKACHHOH IBAKYALHH
JI0/1eH, MoJIy4eHHbIE NYTeM IKCIIEPHMEHTA H PAcyeTa 110 MeTOAHKAM

Moaeanpo- | OGuas
HanmenoBanue Ikcene- OTtHOCHTE/IBHOE
IPHTCABHOTO 3aa L o PHMCHT “;;"f &;ggr ROMPEL= | o rknomense %
Konuepruuii 3an | CooGomuas | 119400 | 13262¢ - 9,97
«MHHCK» IBAKYALHA
Maneuit 3an Jleop- | CeoGomsax | 14840 | 116,08¢ . 9,68
ua Pecnybanku IBAKYAIHA
Manbiii akToBsiit | BeinyxacHHas 6535¢ 148¢ A
sanKHUMUC | osacymms | 0%5C | (aliag | () | 28006426
bonbwoit akToesii | Buinyxaennas 106,22 ¢ 224 ¢ \
san KHUMUYC | saxymwn | 5234C¢ | (22562¢) ) 2248(6331)

Cpaslenue JaHHbIX, NPHBEACHHLIX B Tabauue 4, NOKa3ano, 410 pesyiibTaThi
KOMIILIOTEPHOrO MOZenHpoBanus W pacuera no meroanke FOCT 12.1.004-91 npe-
BLILIAIOT COOTBETCTBYIOIIHE WM DKCTEpHMEHTaIbHble AaHHble. TIpy 2Tom B ciyyae
BbIHYK/IEHHOTO JIBHXEHHS HaGMoaeTcs GONbUICE PACXOKAEHHE MEHILY pesyibTa-
TAMH PACYETOB H IKCICPHMEHTA, YeM B Cllyyae cB000HOMH dBaKyaunn moaei. Mak-
CHMANbHOE OTHOCHTE/ILHOE OTKJIOHCHHE PE3YJ/ILTATOB BbIHYKACHHOM IBaKyallHH Jio-
NieH, NOMYYEHHBIX MYTeM KOMMBIOTEPHOIO MOJICIHPOBAHHS H PacyeTa ¢ MOMOLLLIO
metonnku FOCT 12.1.004-91, 0T COOTBETCTBYIOUMX HM Pe3y/IbTATOB IKCIEPHMEHTA
cocrasaser 22,80 u 64,26 % COOTBETCTBEHHO.
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TTpHUHHOI HTOTO ABJIAETCA TO, HTO HMHTALMSA NPOLECCA BHIHYK/EHHOH IBaKY-
alluK B XOJI€ IKCIIEPHMENTA OCYLIECTBAANACH NPH NOMOIIH KyPCAHTOB H YYEHHKOB
cTapinx npoduabbiX kiaccoB MUC, KOTOpbIE HMEIOT BBICOKYHO MCHXOJOMHYECKYIO
H Qu3nueckylo noaroToBky. llpesbilienne pacyeTHbIX 3HaYEHHI BpEMEHH CBOGO/-
HOMW IBaKyallHH HaL PE3y/bTATAMH IKCIEPHMEHTA CBHJIETEILCTBYET O TOM, YTO pas-
paboTanHas METO/IHKA MO3BOJIACT MOJYMHTh BEPXHIOK OLIEHKY PACUETHOIO BPEMEHH
IBAKYaIlHH JIHOJIEH.

Jlns npoBEpKH aNeKBaTHOCTH MMMTALHOHHOW MOJICIH PeaibHON AHHAMHKE
npouecca IBaKyauu atojel ObUl BINOIHEH CPaBHUTENLHBIN aHAIM3 PacyeTHOH H
IKCMNECPHMEHTANBLHON AHHAMHKH MOKHIAHHS 3BAKYHMPYEMbIMH Pa3/IHYHBIX 3PHTEIIb-
HbIX 3a10B. J/IlHHaMHKa NpeACTaBAsIach B BHJE 3aBHCHMOCTH KOJIHYECTBA JIIOJACH B
3PHTE/IHOM 341 OT BPEMEHH 3BaKyalliH. AHAIH3 Pe3yIbTATOB KOMIIBIOTEPHOTO MO-
J€/TMPOBAHHA NOKA3al, YTO HMHTAIIHOHHAA MOJIE/b 1103BOJIAET MOJY4YHTh BEPXHIO
OLIEHKY JIHHAMHKH NpOllecca IBAKYALHH JII0JICH, YTO CBHACTE/ILCTBYET O €€ NpHMe-
HHMOCTH /L1 OTIHCAHHA JIAHHOTO Npouecca.

3akmouenne
OCHOBHBIE HAYYHbIE PE3YIbTATHI AHCCEPTALIHH

1. C yyerom BO3pacTHOI CTPYKTYpbl, YPOBHS (H3HUECKOH MOATOTOBKH H aH-
TPONOMETPHUECKHX JaHHBIX M0/eH, (GOPMHPYIOIIHX COCTaB JIOJICKHX TOTOKOB B
3PHTE/IbHBIX 3A71aX 3PE/HLIHBIX, KYJIbTYPHO-TIPOCBETHTEIBHBIX H y4eOHbIX yupexie-
HHii, BbIZIEJIEHO 5 YCIOBHBIX IpYnn Mo/ei: AeTH B Bo3pacte oT 5 10 9 siet (rpynna
I'1); netu B Bo3pacte ot 9 10 14 aer (rpynna '2): noapocrku B Bo3pacre ot 14 1o 19
net (rpynna I'3); B3pocasie moan B Bo3pacte ot 19 ner u crapuwe (rpynna ['4):
B3pOCJbIe JIOAH B Bo3pacte oT 19 ner u crapuie, Beayuine aereif 3a pyky anbo He-
cyue ux Ha pykax (rpynna I'5) [1. 2,4, 5,9, 10, 12, 13, 18, 22, 23].

2. B xoze cratucTHyeckoit 00paboTku pe3yabTaTtoB HaTypHbiX HabaoaeHuit 3a
NPOLECCOM JIBHKEHHA MPEACTaBHTENeH BbIACNEHHBIX MPYNMn Joaeli nosyvyeHs! pac-
YETHBIC 3ABUCHMOCTH CKOPOCTH ABHIKEHHS OT MJIOTHOCTH MOTOKA AN YCIOBHIi CBO-
Gonnoi 2BakyalMu. B coOTBETCTBHH € METOAMKOH, npemioxenHol npod. B.B.
XONWEBHHKOBbIM, ONPEAC/ICHbI PACYCTHBIC 3aBHCHMOCTH CKOPOCTH JIBHXXEHHS TIpe/-
cTaBuTeeH BbUICJACHHBIX IPYNN JIHOAEH OT NAOTHOCTH JIFOJACKOrO MOTOKA JUIS YCIo-
BHii BHIHY)KIACHHOM 9BaKyauun [1, 2,4, 5,9, 10, 12, 13, 18, 22, 23].

3. PaspaboTana MMHTALMOHHAA MOJIE/b TIPOILECCA IBAKYAUHH HEOAHOPOIHbBIX
JIOICKKX MOTOKOB. Mo/1e/b NO3BOJAET YCTAHOBHTH MOJIOKEHHE KDKIONO YeJlOBeKa B
pasnHuHbIC MOMEHTHI BPEMEHH C YYETOM BO3MOXKHOIO W3MCHEHHS HANPABICHHSA €ro
JBHXCHHA BCICACTBHE HEPABHOMEPHOCTH MJIOTHOCTH JIIOACKOTO NMOTOKA B nNpeaciax
OTAC/IBLHOIO IBAKYAUHOHHOrO yuacTka [3. 6. 7. 9. 1. 14-17. 19-21].
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4. Ha Ga3e uMHTaUHOHHOI MOJie/H pa3spaboTaHa METOAMKA OnpeaeieHHs pac-

YCTHOrO BPEMEHH 9BaKyauHH JI0JeH U3 3pHTE/ILHOrO 3a1a, GasHpylowascs Ha paspa-
60TaHHON HMHTALMOHHON MOJIC/IH H YCTAHOB/ICHHBIX PACUETHBIX 3aBHCHMOCTAX CKO-
POCTH ABHXKEHHSA NPEICTABHTE/ICH PasjIMUHBIX FPYNN IOACH OT MJIOTHOCTH IOACKO-
10 0TOKA. METO/IMKA PEIH30BaHa B BHJIE CHELHATLHOTO NIPOrPAMMHOrO obecneye-
HHSA B BU3YanbHO# cpeae paspabotku Delphi (Bepeus 7.0) u yunTbiBaeT HeoaHOPO/-
HOCTb COCTaBa JIIOJICKHX [I0TOKOB H CllyuYalHblii XapaKTep pacnpe/ieaeHus npeacra-
BHTEJICH BBIAENIEHHBIX YCIOBHLIX FPYNN Ji0/eH B 3puTeabHOM 3ane [3, 6, 7, 9, 11,
14-17, 19].

5. IlpoBeeHbl IKCHEPHMEHTATbHBIE HCCICAOBAHHA JHHAMHKH JABHIKEHHS H
BpeMeHH CBOOOAHOH H BbIHYKACHHOH IBaKyalUHH JIOACKHX TIOTOKOB, B COCTaB KOTO-
PbIX BXOAAT NPEACTABHTE/IH PA3THYHbBIX YCIOBHBIX IPYNN JIHOACH H3 3PHTEIbLHbIX 3a-
JI0B 3PCJIHIIHBIX W KYJIbTYPHO-NIPOCBETHTEIbLHBIX Yupexaenuii. CpaBHHTEbHbIH
AHAJIH3 Pe3yJIbTATOB PacyeTa M 3KCNEPHMEHTa NOATBEPANI COOTBETCTBHE HMHTAIH-
OHHOH MOAC/IH pealbHOH JMHAMHKE MpOoLEcca IBAKYaUHH JIOAEH M BO3IMOXHOCTD
NPHMEHCHHA pa3paboTaHHON METO/MKH /1A ONpeleleHHs BPEMEHH JBaKyauuu [8,
9, 24].

Pexomenaauuu no MPAKTHYECKOMY HCNO0JIb30BAHHIO Pe3y/IbTATOB

- 1. Pesybratel AHCCEPTALHOHHBIX HCC/IEAOBAHHH MOTYT GbiTh HCMOAB30BAHbI
1PH pa3paboTKe TEXHHYECKHX HOPMATHBHBIX NPABOBBIX AKTOB CHCTEMbI NPOTHBONO-
KApHOrO HOPMHPOBaHHA H cranaaptuzauuu Pecnybanku Benapycs. Marepuassl
AHCCEPTALHH PEATH30BAHbI B MPOEKTE TEXHHYECKOIO HOPMATHBHOIO NPABOBOTO aKTa
TKIT T1 45-2.02-160 (02250) «3nanus u coopyxenus. [lpasuna pacuera nyteii s8a-
KyaitHH».

2. PesyabTaThl AHCCEPTALHOHHBIX HCCHICAOBAHHH MOTYT GbITh HCIO/Ib3OBAHBI
B MPOCKTHLIX H CTPOHTE/IbHLIX OPraHH3AUMAX NPH NPOCKTHPOBAHHH H CTPOHTENb-
CTBE 3PE/IHLUHBIX H KYJIbTYPHO-TIPOCBETHTE/ILHBIX YUPEXICHHIH, B TOM YHCIE U TIpH
onpesiesieHHH naubonee ONTUMANLHONH C TOYKH 3PEHHS MOXapHOH 6e30MacHoCTH
CXCMbl PasMEILCHHA TIPEACTABHTENEH PasiIMYNbIX FPYNT JIIO/CH B 3PHTEALHOM 3ane.
Marepuansl auccepraunu peannsoanbi paGotuukamu OAO «Muctutyt «Moru-
JICBrPAXKIaHIIPOCKT» NMPH NPOCKTHPOBAHHH OOILECTBEHHONO LEHTPA CO 3PHTEAbHBIM
3anoMm B H.1. [opoaen Hlkiosekoro paiona Morusaesckoii o6iacTy.

3. Pe3yabTarthl AMCCEPTALHOHHBIX HCC/IEAOBAHHHA MOTYT GBITh HCIIOJIL30BAHBI
B yupexeHuax o0pazoBanus. Marepuanbl auccepralMM BHEAPEHbl B Y4eGHOM
npouecce I'VO «Komanano-umkenephsiii uncrutyt» MUC PecnyGanku Benapychs
NpH NpenoaaBaHuu AMCUMIUIME «[loxkapnas Ge3onacHocTh B CTPOMTENLCTBE» M
«[Toxapras u npombiuvieHHas 6e30NacHOCTbY.
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PD3IOMD
[Mona3s JI3aunic Ansikceesiy

MeTtoabika BbI3HAUIHHS paznikoBara yacy 3Bakyaitbli
HETHAPO/HBIX JOJICKIX NaToKay 3 MIs/13e/1bHbIX 3a/1ay

KnouaBbisi CI0BBI: IIsA3€AbHbIA 3a/1bl, HATYPHbIS Ha3ipaHHs, IBaKyallbis
MO/3EH, IMITaUbIITHAs MAYJIb, METO/bIKA, IKCTIEPBIMEHT, Yac.

Mbj7a paboTs! — nasbildHHE JaKIAAHACLI BbI3HAUIHHA pa3jlikoBara yacy 7sa-
Kyallbli JHO3¢H 3 MISA3EIbHbIX 3212y BiZIOBILIYHBIX, KYJIBTYPHA-ACBETHIUKIX i HaBY-
4aNbHLIX YCTAHOY LIAXaM YKy HeaHapoAHaCHi CKJIaly JIFOACKIX natokay.

Mertanb! aaciaenaBanns. Hatypubis Hasipanns 3a npaudcam pyxy Jioasei y
rAAA3EAbHBIX 313X BiJIOBIIYHBIX, KYJIbTYPHA-ACBETHILKIX | HABYy4albHBIX YCTAHOY,
aHai3 iCHYIOYBIX Pa3IiKOBLIX METO/IbIK, IKCIICPbIMEHTAIbHAE JacieaBaHHe cBabo-
Hail i BbIMyIIaHAl YBaKyallbli JII0/13¢H.

ATpbIMaHbIf BbIHIKI i ix HaBi3Ha. BbiiatkaBana 5 yMOVHBIX rpyn Jiojaseit.
npajacrayniki akix papmipyous JHOACKIA NATOKI ¥ MISIBENbHBIX 3a1aX BiI0BILI4HbIX.
KyJIbTYPHa-aCBETHILIKIX i HaBY4aNbHBIX yCTaHOy. [TpaBeasenbl HATYPHbIA HA3ipaHHs i
IKCMEPBIMEHTAILHBIA Jlac/ie/laBanti Mpawdcy pyxy MpaacTayHikoy BbiI3eNeHbIX
YMOYHBIX IPyN JIOA3CH na wasxax Bakyaubli ¥ rasasenbubix 3anax. Ilaauac mrbix
JlacNe/IaBaHtAy aTpbIMaHbl PalikoBbIA 3aNeKHACUI XyTKacli pyxy Jnoaseit ai
UIYBIILHACIL JIIOICKOTra NAaTOKy s PO3HBIX Bijay minsxoy i yMoy ssakyausii. Pac-
1npauasaia iMiTaubliiHas Maadib Npaudcy IBaKyallbli HEAIHAPOAHbIX JIIOACKIX NaTo-
Kay. fAKas ja3pajise MaIASBallb CTAHOBIIIYA KOXHArAa YaiaBeka ¥ po3Hbis MOMAHTbI
yacy 3 yJlikam marubiMail 3MEHbl HaNMpPamKy AT0 PyXy Nna npblubiHe HepayHaMepHactti
WYbLIBHACLI JIIOICKOra NMAaTOKy ¥ Mexax JBaKyaubliiHaii yuactka. Pacnpauasana me-
TOAbIKA BbI3HAYIHHA pa3fikoBara wacy JBaKyallbli Joj3ei, skas Gasyeuua na pac-
npauasaHaii iMiTaublifnaii MamAi 1 pa3nikoBBIX 3a’MexHACHAY XyTKacui pyxy
NpaICTayHiKOy BbIA3CJACHBIX YMOYHBIX rpynay oaseil an mubuibHacui Jiojackora
naToky.

Pakamennausii na peikapbicTanni. Boiniki Abiceprausiiinbix nacneiaBaHnsy
MOTYIIb Obillb BBIKAPbICTAHbI [PbI PACTPALOYILI TIXHIUHBIX HAPMATHIYHBIX NPaBaBbIX
aKTay cicTOMBbI cynpaubnakapHara HapMaBaHHs i cTaHapThizaisii Pacny6aiki bena-
PYCh. ¥ NMPACKTHBIX i HABYKOBA-/IAC/IE/I4bIX APraHi3albifX Npbl NpaeKTaBaHHi i pas-
nikax yacy oBaKyaubli JOA3el 3 MIsA3EAbHBIX 3a0ay BiAOBILIYHBIX. KYJIbTypHa-
aCBETHIIIKIX | HABYYa/IbHBIX YCTAHOY. @ TAaKCama ¥ HaBy4albHbIM Mpaidce YCTaHoy
ajtyKaubli.

lFanina BbIKapbicTanns. [IpaekTHbiA | HaBYKOBa-jlacjeubls apraizaiibii.
BBHINDHLILIA HABYHAILHLIA YCTAHOBLI.
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