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¢ OpurunajbHble Hay4Hble IIyOIMKanuy W /] eue6H0—np0qbuflaKmuueCKue 60NPOCHL

BpesyanaTe NPOBEAEHNA MHOTOYMCIIEHHbIX UCCNeno-
BaHMM B 061acTu cyaeOHO-MeaNLMHCKOM 6aNNnUCTUKN
YCTaHOBJIEHbI, YTO MOSICOK 06TUPAHMS ABISIETCS OAHUM U3
TUMKUYHbIX NPU3HAKOB BXOAHOM MyNE€BOM OrHECTPENbHOM
paHbl [1, ¢. 157; 5, ¢. 283-286]; cTeneHb BbIpaXeHHOCTU
€r0 OKPAaCKM (KopMYHEBAs, TEMHO-KOPUYHEBAS, KOPUYHE-
BO-YepHas, YepHas) o6ycnoB/eHa OTNOKEHUEM HACTUL,
UMEIOLLMXCS Ha MOBEPXHOCTU MyIN — KOMOTH, OCTaTKOB
nopoxa, YacTuy, MeTanna, pxasuuHsol [7, ¢. 109]. MNosicok
06TUPaHUSA MOXKET ObITb CNabo BbipaxeH Npu UCNoJib30-
BaHMWM TLWATENbHO BbIYULLEHHOIO OPYKMS, MPU BbICTpENAX
yepes3 MHOMOC/IOMHYIO oAexay IM60 Nnoj yriom, 6JIM3KUM
K npsimomy [4, c. 159].

Lenb nccnenoBaHuns — onpeaeneHns cteneHy 3aBucu-
MOCTM MapamMeTpoB yyacTKa 06TUPaHUS BOKPYT BXOAHbIX
nyNneBbIX OFHECTPESNIbHbIX MOBPEXAEHUN, 06pa30oBaB-
LINXCA B pe3ynbraTe pUKoLleTa npu BbicTpene nu3 9-mm
nuctoneta MaKkapoBa, OT 3HA4YEeHUI yra BCTPEYU Nynu
C nperpagon.

Martepuan 1 metopl

Ona pocTuKeHns NocTaBNEeHHOW LennM MCnonb30-
BaJICb pe3ynbTaTbl N1ab6opaTopHOro aKCNEepMUMEHTa,
nposeaeHHoro aBtopom B 2007-2012 rr. Ha 6a3e
focynapcTBEHHOro 3KCMEPTHO-KPUMMUHANINCTUYECKOTO
ueHTpa MB/ Pecny6nukn benapycb: npon3seaeHo 350
BbICTPENoB M3 9-MM nucTonieTa MakapoBa. BbicTpensl
NPoM3BOAMANCE C ABYX 3HAYEHUI JonperpagHoro paccto-
auuna (ANP) — mexay AyNnbHbIM CPE30M CTBOMA OPYHKUA U
nosepxHocTbio nperpagb! (50cm 1 100cm), TPEX 3HAYEHUI
3anperpagHoro paccTosiHUsa — Mexay nperpanov U aKc-
nepumeHTanbHon MulleHbto (3MP) — 30cm, 40cm50cMm,
¢ 5 3Ha4YeHuI yrna BcTpeyun nynm ¢ nperpagon (10°, 20°,
309, 40°, 50°)[3; 6]. B coOTBETCTBUM C PEKOMEHAALINANMN,
U3N0XEHHBIMW B cneuunanbHon nutepatype [9, ¢. 506], B
KayecTBe PMKOLIETMPYIOWNX Nperpas HaMu UCcnonb30-
BasIMCb MaTepuanbl, Hanbonee YacTo BcTpevalolmecs B
06beKTax OKPYKaloLero Mupa (3AaHnsX, COOPYKEHUSIX,
TPaAHCMOPTHbIX CPEACTBAX U T.N.) = KUPMWUY TUHAHbIN
06blKHOBEHHbIM Mapkn 100, neHo6eToH Mapkn D600

Knacca B2,5, 6etoH mapkn M350 knacca B25, ctanb map-
Kn Ct45. O6beKTamu nonagaHus nyaun nocne puKolleta
(aKcnepuMeHTaNnbHbIMU MULLEHAMM) SBNSNNCL 6A3EBbIE
MULLEHN U KOXKHO-MbILWEYHbIE TOCKYTbI, U3bATbIE C aM-
NYTUPOBAHHbIX HUXHWUX KOHEYHOCTEWM; UCMONb30BaHUE B
KayecTBe MULLEHEN YKa3aHHbIX 06 bEKTOB, UX MapaMeTpbl
COOTBETCTBYIOT METOAMKAM, NPUMEHSAEMbIM B CyaebHO-
MeOULIMHCKOM HayKe [2; 8]. BxoaHble orHecTpenbHble
NOBPEXAEHUS IKCMEPUMEHTASIbHbIX MULIEHEN GblK
NOABEPrHYTbl KOMMEKCHOMY cyaeOHO-MeauLMHCKOMY
nccnefoBaHuIO.

Peasynbrartbl M 06CYKaE€HME

B xope npoBeaeHns BU3yanbHOFO UCCEAoBaHWs
BXO/ZHbl€ NYyJIEBble OrHECTPESIbHbIE MOBPEKAEHNUS ObINK
YCNOBHO pa3AeneHbl Ha 2 rpynnbl: NPW HalM4Mu OHOIO
NOBPEXAEHNS MO0 HECKOJIbKIUX, PABHbIX MW NPUBAN3U-
TeNbHO PaBHbIX N0 pa3mMepam oHM Bblnn Ha3BaHbl «OCHOB-
HbIMK NoBpexaeHnsaMu» (OI1); Npu HanMYMn HECKONbKNUX
NoBpEXAEHUN, N3 KOTOPLIX OAHO ropasao 6oblue Apyrmx
no pa3mepam, oHo 6bl1o-Ha3BaHO «OCHOBHbLIM NMOBPEX-
OeHneMm», a ocTajlbHble, ropa3go MeHblKue Nno pasme-
paMm — «JenonHuUTeNnbHbIMKU noBpexaeHusamur» (AI). Mpu
NpoBeAEHNM BU3yaNlbHOI0 UCCNELOBAHNS OTHECTPENbHbIX
NoOBPEXAEHUN HAMW OTMEYEHO, YTO HEPEAKO BOKPYr
BXO[IHOIO OTBEPCTUS MMEETCH He MOSICOK 06TMpaHus, a
y4yacToK, pacrosnaratowuinest ¢ 04HOM U3 CTOPOH NyneBoro
OTBEPCTUS U UMEIOLWNI pasnunyHble GopMbl U pa3Mepbl;
JaHHOE sBfieHWe OblI0 Ha3BaHO «y4acTOK 0O6TUPaHUS».
O6pa3oBaHne 06TUPAHUA B BMAE Yy4acTKa MOXKET ObITb
06BLACHEHO TEM, YTO B pe3y/bTaTe KOHTaKTa ¢ nperpajaon
BO3MOXHa Nnotepst ycTOMYUBOCTHU My/U B NOJSIETE, YTO MO-
ET MPUBECTU K ee NOoBOPOTY BOKPYr NPoA0SbHOM OCH,
NPUOBPETEHUIO «KYBbIPKATENBHOIO» XapaKTepa ABUKEHUS
U MPUUYUHEHUIO NOBPEKAEHUSA BOKOBOWM MOBEPXHOCTLIO
[4, c. 237]. NMpoBeaeHo uUccneaoBaHMe 3aBUCUMOCTH
MeXay 3HaYeHUsIMU pa3mMepoB Y4acTKoB 00TUPaHKS BO-
KPYr BXOAHbIX MYNEBbIX OrHECTPENbHbIX NOBPEKAEHUN U
3HaYEeHUSIMM yrna BCTPEYM Mysiv ¢ nperpagow; BbiNosaHeHa
npoBepKa ee 3Ha4YMMOCTH; 451 aHann3a Ucnosib3oBalics

Ta6nuua 1 — OnMcatenbHasi CTaTUCTUKA U pe3ysibTaThl aHaM30B 3Ha4YEeHUM [UIMHbI y4acTKa 06TUPpaHUsA OCHOBHOIO
NOBpPEXKEHNUS C YYETOM YPOBHeHW paKTopa yros BCTpPeuu Nyau ¢ nperpaaon («<Yron BCTpeUmn»)

95% poBepuTENbHbI
«<Yron , Konunye- CpepHee CKO Owwnbka VHTEpBan Mutimym | Makcimym
BCTpeumn» cTBO 3HaueHne cpenHero HwxHaa | BepxHas
rpaHiua | rpaHuua
10 22,000 0,695 0,367 0,078 0,533 0,858 0,100 1,400
20 17,000 0,747 0,336 0,081 0,574 0,920 0,200 1,300
30 21,000 1,186 0,416 0,091 0,996 1,375 0,200 1,800
40 12,000 0,992 0,417 0,120 0,727 1,256 0,400 1,600
50 25,000 1,156 0,552 0,110 0,928 1,384 0,300 2,400
Bcero 97,000 0,966 0,475 0,048 0,870 1,062 0,100 2,400
KoppensaumnoHHbIN 1 [yucnepCcrOHHbIN aHaNn3bl
Kputepun Konmoro- KoadbdpuumeHt Mupcona Koadhcpuumert CDI/ILLIVC-
posa-CmupHosa D P (koppenauws) P P (HW:::EMC?)OHH"M P
0,07372 > 0,20 0,37 <0,05 5,772906 0,000344
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Ta6bnuua 2 — OnucaTtenbHas CTaTUCTMKa ANs [UIMHBI y4acTKa 06TupaHus Ol ¢ yueToM ABYX YpOBHeW dhaKTopa yron
BCTPEYM Nynu ¢ Nperpajion yron BCTPeuu nyau ¢ nperpaaoun («yron BCTpeuu»).

95% poBepuTebHbI
<Yron . Konwnue- CpegHee CKO Owwnbka VIHTEpPBanN Mumym | Makcimym
BCTpEUnN>» CTBO 3HaueHune cpegHero HwxHas BerHFIH
rpaHuLa rpaHuua
10-20 39,00 0,72 0,35 0,06 0,60 0,83 0,10 1,40
30-50 58,00 1,13 0,48 0,06 1,01 1,26 0,20 2,40
Bcero 97,00 0,97 0,48 0,05 0,87 1,06 0,10 2,40

[wncnepcroHHbIN aHanm3

KoacpprumeHT Puriepa (BMcnepcroHHbIN aHanns)

P (ypoBeHb 3HaummocTu)

21,57865

0,000011

KaK JMCMEePCUOHHbIN, TaK U KOPPENALMOHHbIA aHaln3bl
(ta6n. 1-4).

CornacHo 3HayeHuto KoaddpuLMeHTa Koppenaumnu
MupcoHa ana paccMaTpuBaeMoro napameTpa yaanocb
3adUKCMpPOBaTb YMEPEHHYIO MONIOXKUTENbHYIO CTaTUCTH-
YeCKM 3HauYuMylo cBs3b. Pe3ynbtathl 0gHODAKTOPHOro
anecnepcuoHHoro aHanusa (F=5,77, p=0,00034) noka-
3a1M CTaTUCTUYECKYID 3HAYUMOCTb PasnnymMin cpeaHnx
3HaYeHuI napamMeTpa IMHa y4acTKa 06TUpaHKs ¢ Bepo-
ATHOCTblO 601ee 99%. Ha pucyHKe 1 npeacrtaBneHbl aMa-
rpammbl 95% f0BepUTENbHbLIX MHTEPBANOB /151 CPEeAHMX
3Ha4YeHU B rpynnax, COOTBETCTBYIOULUX PA3NNYHbIM
ypoBHAM daKTopa — Yron BCTpeYur nyau ¢ nperpaion.
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Puc. 1 - [ilnarpamma f19 napamMeTpa AJiMHa y4acTKa
o6tupanusa Ol (Mean - cpegHee 3Ha4yeHue, SE — olumbKa
cpefHero)

MNpun N3y4yeHun pe3ynLTaToB aHann3a onucaTenbHbIX
CTaTUCTMK OTMEYAETCs OT/IMUME 3HaYEeHMM NapaMeTpa 4isl
3HAYeHUN yrna BcTpeyn nyaum ¢ nperpagomn>20. CnegoBa-
TeNbHO, HAay4HO 060CHOBAHHO 6yAeT pa3buTb 3HaYEHUs
yrna Ha Ase rpynnol (ABa ypoBHS), rae nepsas rpynna
BKJItoYaeT 3HavyeHusa yrna<30, a BTopad — 3Ha4YeHUs
yrna*30 v npoaHannM3npoBaTb BAUSHWE ypOBHEN paKTopa
yron Ha AJIMHy y4acTka 06TupaHua (Tabn. 2).

Kak BUaHO M3 TabnuLbl 2, BNIUSIHWE Yraa BCTPEUM Ny/n
C Nperpagon 3Ha4yMmo 6onee 4em ¢ 99% BEPOATHOCTbIO.
Ha pucyHKe 2 npeactaBneHsl agnarpammbl 95% goBepu-
TeJIbHbIX MHTEPBANOB A1 CPEAHMX 3HAYEHWI B rpynnax,
COOTBETCTBYIOLMX IBYM YPOBHAM haKTopa yros BCTpeyu
nynu ¢ nperpagon.
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Puc. 2 - lnarpamma pna napameTpa JyiMHa y4acT-
Ka 06tupaHua Ol1(Mean - cpeaHee 3Hauyenue, SE —
owunbKa cpeHero)
Takum o6pa3om, OCHOBbIBAsICb HA AOBEPUTENbHbIX
MHTEpPBAaNax MOXHO NPOrHO3MPOBaTb 3HAYEHME yrna:
1) Ecnv 3HaYeHue AnunHbl ydacTka 06TMPaHUs HaxoauT-
ca B uHTepsane [0,6-0,83], yron menblue 30°,
2) Ecnn 3HavyeHue AfIHbl y4acTKa 06TUpaHKsa HaxoauT-
ca B UHTepBane [1,01-1,26], yron 6onblie unm paBeH 30°.

Ha pucyHke 3 npeacTtaBneHbl gnarpammsl 95% gose-
pUTENbHbIX MHTEPBASIOB A4J19 CPeAHMUX 3HaYEHUM UICKOMOTr o
napamMeTpa B 3aBMCUMOCTM OT 3HAYEHWN yrna BCTpeyun
nynu ¢ nperpagon. CornacHo 3HavyeHuio KoadduumeHTa
Koppensauuu MupcoHa ang paccmaTpuBaemMoro napa-
MeTpa yaanocb 3adpUKCMpoBaTb YMEPEHHYIO MONOXKM-
TeNbHYIO CTaTUCTUYECKM 3HAYMMYIO CBA3b. Pe3ynbraThl
0HOPAKTOPHOro AncnepcuoHHoro aHannsa (F=3,790,
p=0,00673) noka3anu cTaTUCTUHECKYIO 3HaYUMOCTb pa3-
NIMYNIA CPEOHNX 3HAYEHUI MapameTpa WWpKHa y4yacTKa
006TMpaHnNa ¢ BEposaTHOCTbIo 6onee 99% (puc. 3).
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Ta6nuua 3 — OnucaTtenbHas CTaTUCTUKA M pe3yNbTaThl aHANIM30B 3HAYEHWUM LLIMPUHBI y4acTKa 06TUpaH1sa OCHOBHOIO
NOBPEXIEHNS C YYETOM YPOBHeHW paKTopa yrosn BCTPEUU Nysu ¢ nperpaaon (<Yron BCTpeUmn»)

95% poBepuTenbHbIi
«Yron , Konnue- CpegnHee CKO Owwnbka VHTEepBan Muimym | Makcmym
BCTPEUMN>» CTBO 3HaueHne cpegHero HwxHas Bepx|-|;|;|
rpaHnLa rpaHnLa
10 22,000 0,423 0,307 0,065 0,287 0,559 0,100 1,000
20 17,000 0,512 0,353 0,086 0,330 0,693 0,100 1,200
30 21,000 0,729 0,315 0,069 0,585 0,872 0,100 1,300
40 12,000 0,692 0,350 0,101 0,469 0,914 0,100 1,200
50 25,000 0,764 0,413 0,083 0,593 0,935 0,100 1,700
Bcero 97,000 0,626 0,372 0,038 0,551 0,701 0,100 1,700
KoppensaumnoHHbIN n oyucnepCcMoHHbIN aHaIN3bl
Kputepun Konmoropo- p Koachbcpumument Mupco- b Ks:aq;?#:;:;of::r;- b
Ba-CmupHoBa D Ha (koppenauus)
aHanms)
0,12720 <0,01 0,346 0,00052 3,790332 0,00673

Ta6bnuua 4 — OnucaTtenbHasi CTaTUCTUKaA 1S ILMPUHBI yYacTKa 06Tupanusa Ofl ¢ ydeToM ypoBHeW ¢aKTopa yroJ
BCTPEYU Nynu ¢ nperpagom («Yron BCTpeuu»)

95% poBepuTenbHbIi
«Yron . Konwnue- CpepHee CKO Ownbka nHTEpBan Murmym | Makcmym
BCTpEUn» CTBO 3HaueHne cpepHero | cHwkHas BepxHas
rpaHnLa rpaHvua
10-20 39,000 0,462 0,327 0,052 0,356 0,567 0,100 1,200
30-50 58,000 0,736 0,362 0,048 0,641 0,831 0,100 1,700
Bcero 97,000 0,626 0,372 0,038 0,551 0,701 0,100 1,700

JOuncnepcrnoHHsIN a

Hann3

KoadpcprumeHt Puepa (AnMcnepcroHHbIn aHanns)

P (ypoBeHb 3HaUMMOCTI)

14,500

0,000248

i prie e deTad Sfrapmmen N

yrna Ha ABe rpynnbl (1Ba ypoBHSA), rae nepsas rpynna
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Puc. 3 — lvarpamma ansa napameTpa LMpUHa y4acT-

Ka o6tupanua Oll(Mean - cpeaHee 3HauyeHue, SE —
olrbKa cpefHero).

2.3

Mpu M3ydyeHun pesynbTaToB aHanM3a onucaTesbHbIX

CTaTUCTMK OTMEYaETCs OTIMYNE 3HAYEHUIM NapaMeTpa ANisl
3HAYeHUM yrna BCcTpeyu nyav ¢ nperpagon>20. CnepoBa-

TeNbHO, Hay4YHO 060CHOBAHHO OyAeT pa3buTb 3HAYEHMS
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BK/OYaeT 3HavyeHus yrna<30, a BTopas — 3HavyeHus yrna
>=30 1 NpoaHan1M3npoBaTb BAUSIHUE YypoBHEN dpaKTopa
YroJ Ha WKWPKUHY y4acTKa 06TupaHuga (Tadn. 4).

o Wean
[ Mean:5€
L Meanst 30°5E

Puc. 4 - lnarpaMmMa Bu1aa sILUMK C ycaMu il napa-
MeTpa WMpKHa yyacTKa 06TupaHua Ol (Mean - cpepa-

Hee 3HayeHue, SE — owmnbKa cpeaHero)
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