Pb16b1-6pbI3ryHbl N TCS, UCMONb3Ys 3aKOHbI PU3NKKU

AsTop: Administrator
19.11.2012 17:09 -

PbiObI-OpbI3ryHbl AaBHO NMOpaXxaiu yYyeHbiX yOUBUTENIbHON CNOCOOHOCTbIO OXOTUTLCS
Ha HacekoMblX, cbuBasi UX CUIbHOW CTPyen BOAbl C HAABOAHOM pacTUTeNbHOCTU. 10
CEerogHsILLHero OHs CYMTaANOCh, YTO pbl6ba MOXET CTONb CUIbHO NNeBaTbCA 6Gnaropaps
BHYTPEHHUM, flOoceNne HeonMcaHHbIM, CTPYKTypaM camoro 6pbi3ryHa. Ho uranbsiHckue
cneuuanucTbl, NpoBeasi KNHEMaTMYECKUIA aHannM3 BOOHOW CTPyU, nokKasanu, 4To
HMKaKMUX cneumanbHbIX CTPYKTYp 6pbl3ryHy He Tpebyetcsi. Pbiba npocTto ymeno
NPUMeHsIeT 3aKOHbl FTMAPOAMHAMUKM, UCNONb3YSA HeCTabubHble CBOWCTBA CTPYM, UTO,
KCTaTu, HAaNOMMHaeT MeXaHM3M paboTbl CTPYWHOro NpuHTEpa.

PbIObI-6pbI3ryHbl, XMBYLWME B MaHTPOBbIX 60n0Tax, BbipaboTanu yH1KanbHbI cnocob oxoTbl
Ha HacekoMbix. Kak TO/IbKO OHM 3aMevaroT CBOK XepPTBY, CUISLIWYIO HA NUCTE HaL BOLOW, OHU
METKO NMOITCA B HEE CUbHOW CTPYei BoAbl 1 cOMBAOT HACEKOMOe, KOTOPOEe NafaeT B BOAY
n 6narononyyHo cbepaetcs. Co BpeMeH OnMcaHms 3aMeyaTtenbHoro cnocoba oxoThl
6pbI3ryHOB (a onuncaH oH Obin 04eHb AaBHO — B 1764 r.) yYeHble MHOIO NoMany ronoBbl HAA
MEXaHNU3MOM, C MOMOLLbIO KOTOPOro pbiba MOXET Tak CU/IbHO MieBaTbCs. YUeHble nckanm
Kakune-nmbo BHYTPEHHUE CTPYKTYpbl HANofobre TeX, YTO U3BECTHbI Y XaMENEOHOB 1
canamaHap, y KOTOpbIX MbllleYyHas SHepPrus MenneHHO HakanameaeTCs B KONnareHoBbIX
BOJIOKHAx, a 3aTeM 6bICTPO BbIcBOOOX AAETCS, B pe3yNbTaTe Yero A3blk «BbICTPENMBAET» C
yckopeHunem 500 M/c2. Ho Hkakmx MOpgIONorMyeckmnx CTPyKTyp, NOXOXMX Ha ONUCaHHbIN
MEXaHU3M KaTanynbTbl y XaMeneoHa, y 6pbi3ryHOB HaingeHo He Bbino.

YT06bl pazobpaTtbCcs B 3TOM MexaHuame, nsnkn n3 MmnaHckoro YHuBepcuTeTa 3acHsSIm
npoLuecc oxoTbl nofiocaToro 6pbi3ryHa Toxotes jaculatrix Ha CBEPXCKOPOCTHYIO BMOEO-KaMepy
(Baxe ctpawHo npeacrtasntb — 1000 kagpoB B cekyHAy!), nocne yero nposenu
KMHEMaTNYEeCKNA aHann3 Bnageokanpos. AHann3 gan yamBuTenbHble pe3ynbTarthbl.
OkasblBaeTcsl, OpbI3ryHy COBCEM HE HY>XeEH 0COObI BHY TPEHHMWIA MEXaHN3M MIEBAHMS, MPOCTO
PblObl MEHSIIOT CKOPOCTb U YCKOPEHME BbINIEBbIBAEMOI XNOKOCTU N UCKYCHO UCMONb3YOT
3aKOHbl TMAPOANHAMUKM.

B nccneposaHum yyactsoBanu asa 6pbi3ryHa CXoOHOro pasmepa (4nnHon 67 n 61 mm),
KOTOpPbIX MOMECTUNN B MIOCKUIA akBapuyM 1 3aCTaBUNN NneBatb 4epes3 pamKy C Y3KOW Weblio.
910 6bINO cAenaHo Ans Toro, 4To6LI puiba BCcerna pacnonaranacb B Npoguib K
Buaeokamepe (kak Ha puc. 1). ToONbKo B 3TOM Cly4ae MOXHO 6bIN10 NOMYyYNTb CHUMKN CTPYM C
NOCTOSIHHOrO pakypca. Okasanocbk, YTO CTPyS BbineTaeT M30 pra 6pbi3ryHa ¢ yCKOPEHMEM
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(puc. 1, A—C; puc. 2, A-B), a NoTOM NeTnT No4T No 6annMCcTUYECKOn TpaekTopum

(pnc. 1, D-E), TO0 ecTb B OCHOBHOM NOA, OEACTBUEM CUMbI TAFOTEHWUS U CUNb
a3poaNHAMNYECKOro ConpoTMBEHUS Bo3ayxa. B cTpye MoXHO Obifio BblAENUTb 60/bLyt0
FONOBHYIO YaCTb U TOHKUI «XBOCT», MPUYEM rOfI0BHAA 4aCTb NOCTEMEHHO YBENMYMBanach B
npouecce noneta (puc. 1, G, 1). B ananasoHe paccTosiHUiA, HA KOTopble Nnesanu poibbl
(97—153 mm), TpaekTopusa noneta cTpyu bbina cpaBHUMA C NMHENHO HE3AaBUCUMO OT yrna
nneska (pwuc. 1, H). Ho y pblb Bce-Taku Habnogancs npeanoYTUTeNbHbliA yrNoBOA CEKTOp
ot 70 no 80 rpanycos (puc. 1, J), nog KOTOPbIM OHWU Yalle BCero nnesanu.

ABTOpPbI MOMNbITANNCL NOAPOOHO pa3obpaTbCs B TOM, YTO Xe npomcxoauT B nepsble 10—-15 mc
nneska. CTpys BOAbI BbineTaeT U30 pTa pbibbl CO CPaBHUTENBHO Masoil CKOPOCTbIO 2 M/C U C
cuUnbHbIM yckopeHunem 200—400 m/c? (puc. 2, A-B). B TeyeHne 15 Mc yckopeHue nagaet oo
Hyns. HavyanbHoOe ycKopeHue rofIoBHOW YacTu CTPYM NPUBOAUT K CKOPOCTM OKOJO 4 M/C.
[MpuMeyaTenbHO, YTO NOCTENEHHO YBENNYMBAETCS pasMep ronosHom Yyactu (puc. 2, C), 4to
cBMIeTeNnbCTBYeT 0 60/ee BbICOKOV CKOPOCTW XBOCTOBOM, YHEM TONIOBHON YacTen CTPyMW.
[fonoBHas 4acTb yBenn4MBaeTCs 3a CHeT TOro, YTO XWUAOKOCTb NepexoanT Tyaa U3 XBocTa.
MoyeMy 370 npomcxoauT? ABTOPbI YyTBEPXAAKT, 4TO 3TO NOMyYaeTCs NPOCTO NOTOMY, 4YTO
cama pblba MEHSIET CKOPOCTb BbIMIEBLIBAEMOM XMAKOCTM, MOCTENEHHO €€ YBENNYNBAS.
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Puc. 2. KnHemaTuka ronosHo Aactu ctpyu. ismeHeH e yexaymmesmumsi( (

ABTOpbI paccynTanu, Kak MEHSETCS Cuna roNoBHOM YacTu CTPYM BO BpEMS noneTta un kakosa
OHa B MOMEHT yaapa 0 HacekoMoe, UCMOJib3ys BCEM U3BECTHbIA BTOPOM 3aKOH HbloToHa.

OHwn, KOHEeYHO, caenany HeKOTopble AOMNYLWEHMS: NO pacyeTaM XepTea AoNXHa ObiTb
HenoaBM>XXHa, NOBEPXHOCTb €€ MOMHOCTbIO CMaynBaema, a oTpaxXeHne OT HacekoMoro
JONIXHO MOJTHOCTbIO OTCYTCTBOBATbL. B peaynbtare oHU Nofy4ymMnn nocTeneHHo HapacTaroLyo
cuny (puc. 3, A), kKoTopasi B MOMEHT ygapa nocTturaeT B cpeaHeM 200 MUNNNHBIOTOHOB.
CpenHee Hacekomoe (HanpuMmep, Myxa Ui Knomn) Maccoi okono 100 Mr obbl4HO LennseTcs 3a
NVCT ¢ cunoin npumepHo 20 MH. Taknm 06pasom, cuna cTpyu Npu yaape no4Tv Ha NOpPsAoK
NpeBbIWAET CUNY, C KOTOPOW XepTBa XBataeTcs 3a cybcTpat, 4TO 06 bACHAET NErkocTb, €
KOTOpOW cOMBaeTCs HACeKOMOe.

Kpome Toro, pusnkm paccuymtanu MOWHOCTb, KOTOPYIO HECET rooBHas 4actb CcTpyu. B
MOMEHT NnneBKa MOLWHOCTb Ha eOUHULLY MacCbl 04eHb Mana, NOTOMY Kak CaMu MbiLLibl,
KOTOpble 3aeACTBOBaHbI NPU NAeBaHUN, O4eHb ManeHbkue (Bcero 178 mMr y oaHol pblbbl 1
135 mr y gpyron). OgHako MOWHOCTb CUbHO YBENNYMBAETCS 3a BpeMs noneta, nocturas npu
ynape BenuuuH 2950 n 2820 BT1/kr y nepBoii 1 BTOpoW pblibbl COOTBETCTBEHHO (puc. 3, D).
Okaszanocb, 4TO 3TO CywWeCcTBEHHO Bonee BLICOKME NokasaTtenu, YeM U3BECTHbI AN MblLL
ApYrnx no3BoHO4YHbIX (okono 500 Br/kr).

4/6



Pb16b1-6pbI3ryHbl N TCS, UCMONb3Ys 3aKOHbI PU3NKKU

AsTop: Administrator
19.11.2012 17:09 -

= 10’ 0.8
=
E D
L I
e E
1
g r = i i i i i i E 0.2
L
-]
= LT
= o 1600 3200
i Specific power (Wikg)
o
1|:| B i I i 1 1 i c‘- ol .I-_u.‘, '||.||_i' r . — I.u_‘_ "U_I' ! —
_1ooot . ]
= 5””--,—-———"--.—-.‘F-,,'_'-"I'-'—""" ''''' - S L
'-: = L an 1 iR ? L 3_
ol Ot i
s a® el
i} L] 20 a0 40 — g ——
Time (ms)
&,
Puc. 3 . Cnna 1 MOWHOCTb roNd@BHON YacTun CTPYyW. — BpeMerH a

http://www.kredit911.ru/ - niobble BUAbl KPeAMTOB NOA 3an0r NMEIOWENCS HEOBMXMNMOCTUN 6e3
NOATBEPXAEHMS CBOMX OOXOA0B . ABTOPbI TakXe NocyYUTan! MOWHOCTb CTPYU, KOTOPYHO
LOMXHbl ObiNK 66l pasBMBaTh MbllWLbI NPY NNEBKE, 4TOObI 3a4aTh CTpye Heobxoanmoe
yCKOpeHue, nokasaHHoe Ha puc. 2, B. Ecnv npeanonoXunTb, YTO Y HAC HET yCUIMBAIOLWErO
rMAPOANHAMUYECKOrO MEXaHU3Ma, a eCTb BHYTPEHHUIA MEXaHM3M Hanogobve MexaHu3ma
KaTanynbTbl Y XameneoHa, To U3MeHeHMe MOLWHOCTUN, pa3BMBAEMON MbIlLLLAMM,
COOTBETCTBOBANO Obl rpadomky Ha puc. 3, B. OgHako B peanbHOCTM Yy Opbi3ryHa MOLWHOCTb
MbllwL, KonebneTcs cylwecTBeHHO HUXe yposHsa 500 Bt/kr (Puc. 3, C). 91u pesynbrarthl
NMPeKpacHO COrnacyloTcs C OTCYTCTBMEM BHYTPEHHEr0 YCUNMBAIOWEro MeXaHn3ma y 6pbi3ryHa.
OHu nogTeepxgatT, 4TO MOLWHOCTb NOCTENEHHO NepefaeTcs OT MblWL, K XBOCTOBOW 4acTu
CTpyu, a 3aTeM — K €€ rofI0OBHOM 4acTu, YTO NPUBOLAUT K MELANIEHHOMY HaKOMMEHNIO 3HEPrum
BO BHelUHeW cpene.

ABTOpPbI MPOBOAAT NtOOOMNbBITHYIO aHANOrNi0 CTPYW BpbI3ryHa ¢ NynbCUPYIOLWER CTpyel

5/6


http://www.kredit911.ru/

Pb16b1-6pbI3ryHbl MK K TCA, UCMONb3Ys 3aKOHbI PU3UKU

AsTop: Administrator
19.11.2012 17:09 -

4EePHWIbHOr O, NN CTPYIHOro, NpuHTepa. MpuHUKMN paboTbl CTPYAHOrO MpPUHTEpa NokasaH Ha
puc. 3, E. B MOMEHT Ha4anbHOM hasbl yCKOPEHUS CKOPOCTb U B NepenHen 4yacTtum cTpyum
MeHbLLE, YeM B XBOCTOBOM 4acTu. [1oaToMy B npouecce noneta CTpyn nepenHnin u 3agHui
«KOHUbI» CONMXATCA U ONNHA LMINHOPUYECKON cekumnmn yMeHbluaeTcs. MNockonbky Macca u
OBMXyuwas cmna UnianHOpUYecKom CeKLnm OCTaroTCsa NOCTOSAHHbIMU, ee paaunyc
yBenmymnBaeTcs. Takum ob6pasom, B pe3ynbTate Mbl MIMEEM TOHKWIA U WNPOKWNIA
UMNNHOPUYECKUIA Cpe3, NepneHanKy napHbIi ocu cTpyn. O4eHb NOXOX YK KapTUHY Mbl
Habntogaem B BOAHOW CTpye, BbinneBbiBaeMo 6pbiaryHamu. He croBapmBasch, 1 YenoBek, u
npvpoaa UCnonb3yoT OOHU U Te Xe (Ppuanyeckmne 3akOHbI.

Ha3sBaHue pona Toxotes o3Ha4YaeT No-rpevyeckn «ayyHuK». ABTOpbl NoO4YepKmMBarOT, YTO 3TO
Ha PeaKoCTb NPaBUNbHOE Ha3BaHUe. JTySYHNK NCNONb3yeT BHELHIOK CUAY, HATSrBas TeTUBY
1 3anacasi TEM CaMblM SHEPrnio B COrHYTOM ayre nyka. bpbl3ryHbl TakXxe UCnonb3yoT
BHELWHWIA MEXAHU3M 151 YCUNIEHNS MbIWEYHOWR CUNbl, XOTS U OCHOBAHHbIA HAa APYroM
npvHUMne. 3amMe4yaTenbHO TO, YTO 3TW Pbibbl 0bownnck 6e3 co3gaHns cneumnanbHbIX
BHYTPEHHMX NPUCNOcobneHniA, a BCEro Nuilb UCMob30Baamn CyLeCcTBYOWME 3aKOHbI ON3NKMN.
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