JBa Tuna ciayxa aeab(UHOB

3BYKOBBIC BOJIHBI IPUHATO TOIPA3ACIATh HA THAMA30H CIBIIIUMBIX YeIOBEKOM BOJIH, & TAKKe HH(PPA3BYK, YIBTPA3BYK U 3ByK
CBEPXBBICOKOH 4acTOTHI (MM TUIIEP3BYK) (CM. AMAarpammy).

i 3ByK
Mngpassyx :SBJH)IIHHMHI/I YipTpasByk CBEPXBBICOKOH
Y YacTOThI
VYnbeTpasByk
0T 20 I'y 20000 |5 yenmmmekoit |1 000 000 000 I

(20 «T'1r) (1000 MT'w)

JUArHOCTUKE
1000000 Ty~ 25000 000* I'y
(1 MI') (25 MTI'n)

JlnanazoH n3qaBaeMbIX U CIBIILIUMBIX 3BYKOB Y Pa3HBIX )KHUBOTHBIX MOJKET CHJIBHO OTJIMYATHCS OT JIMara3oHa 3ByKOBBIX BOJIH,
BOCIIPUHUMAEMbIX 4eloBekoM. Hampumep, nenbGuH cnocoOeH co3aaBaTh M yAaBiIMBATh 3ByKH B OoJjiee IIMPOKOM JAWANa3oHE,
YEeM YeJIOBeK.

B ciyxoBoM ammapare nenb(rHa €CTh J[Ba TUIA «BXOJHBIX BOPOT». «BopoTa» mepBoro tumna
— BBITSIHYTas! HWKHSISL YEIIOCTh. Uepe3 3TH «BOPOTa» K BHYTPEHHEMY yXY AeiIb(pHHA TOCTY-

I g 2

TAKOT BOJHBI ¢ yactoTamu 8 - 10%-10° ['n, HampaBlieHNE KOTOPBIX COBMNAAAET C HAIIPABIEHUEM
4emtocT. VIMEHHO 110 9TOMY HalpaBIeHHIO U OCYIIESCTBISETCS dXoyoKaus. «Bopora» Bro-
pOro TMMa — Te MecTa 0 OOKaM TOJIOBBI Aeb(UHA, T/Ie KOTIA-TO y JANEKUX MPEIKOB JICb-
(hMHOB, XKMBIIMX HA CylIe, ObLIM OOBIKHOBEHHBIC YIIM. YIIEH, KaK TaKOBBIX, Y JeIb()UHOB
HET; HapY)KHbIC CIIyXOBBIC OTBEPCTHS MOYTH 3apPOCIH, OJHAKO 3BYKH OHH MPOIYCKAIOT Ipe-
KpacHO. Uepes 3TH «BXOAHBIE BOPOTa» K BHYTPEHHEMY yXy JAeNb(HHA TOCTYIAIOT CO BCEBO3-

MOXXHBIX CTOPOH 3ByKOBEIE BOJTHBI OTHOCHTEIHHO HU3KHAX 9aCTOT (1027104 T'r). Takum oOpa-
30M, MOXXHO TOBOPHUTb O JIBYX TUIIAX CIIyXa JAeIb(QHUHOB.

[lepBBIii THI — OCTPOHANPABICHHBIH SXOJOKAMOHHBIA CIYX HAa BBICOKHX YaCTOTaX.
W3BeCTHO, YTO IS YCHEUIHOMH dXOJIOKAINY JTHHEHHBIE pa3Mepbl 00bEKTa TOMKHBI OBITh 0OJTh-
111 WU 110 KpaifHeil Mepe NopsaKa IJIMHbI BOJIHBI 3ByKa. UeM MEeHbIIIe JIMHA BOIHBI H3ITyye-
HUS, TeM 0oJiee MEIKHUMH MOTYT OBITh O0OBEKThI, KOTOPhIE HEOOXOAMMO OIO3HATH TMPHU MOMO-
IIX 3XO-CHTHAJIOB.

Bropoit Tun ciyxa — CIyX KpyroBoro o03opa; OH IpenHa3HaueH Ui BOCIPUATHS JeIb(PUHOM «OOBIYHBIX)» 3BYKOB, 3aI0JI-
HSIOIIMX OKpY’Karolee MpocTpancTBo. Ha pucyHke OTpe3ku, OrpaHHueHHbIE KPUBOH 1, OTHOCSATCS K 9XOJIOKallMOHHOMY CITYXy, a
KPHBOH 2 — K CIlyXy KPYroBOro 0030pa. PHCYHOK XOpOIIO WIUTIOCTPHPYET OCTPYIO HAIllpaBIEHHOCTH CIIyXa IEPBOTO THIA U
c1ab0 BBIpaXKEHHYIO HAIPABICHHOCTD CIIyXa BTOPOTO THIIA.

1. K xakoMy Juama3oHy 3BYKOBBIX BOJH OTHOCSITCSI BOJIHBI, HCIIOJB3yeMbIC JCIb(UHAMH JJIS 3XOJOKa-
uuu? Omeem oauime 8 UMEHUMENbHOM NAOedce.
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CoHapbl JIETy4YUX MbIIIei

3BYKOBBIC BOJIHBI IPUHATO TOIPA3ACIATh HA THAMA30H CIBIIIUMBIX YeIOBEKOM BOJIH, & TAKKe HH(PPA3BYK, YIBTPA3BYK U 3ByK
CBEPXBBICOKOH 4acTOTHI (MM TUIIEP3BYK) (CM. AMAarpammy).

o 3ByK
Wudpazsyk Sam’lmHMI’m VYneTpasByk CBEPXBBICOKOM
K Y4acTOTBI
VYapTpa3Byk
0T 20 I'n 2(38 ?(%E)u B MEJIMLIUHCKOM 1 0800(())(())01\91(11?1{ I
JMarHOCTHKE
1000000 T'm 25000 000* I'u
(1 MTI'm) (25 MTI'm)

JlnanazoH n3qaBaeMbIX U CIBIILIMMBIX 3BYKOB Y Pa3HBIX )KHUBOTHBIX MOJKET CHJIBHO OTJIMYATHCS OT JIMara3oHa 3ByKOBBIX BOJIH,
BOCIIPUHHMAEMBIX YETOBEKOM.
B 1938 1. amepukanckue uccnenosarenu [. [Tupc n 1. I'puddun, npruMeHnB cienuanbHyo almaparypy, yCTaHOBHIIH, YTO BO

BpeMs ITONETa MBI H3Iy4aeT KOPOTKHE CUTHAJIBI Ha YacTOTe OKOJIO § 10% I'y, a 3atem BOCTIPHHUMAET CUTHAJIBI, KOTOPBIE TPH-
XOIAT K HEH OT ONrXallnX NpensTCTBUUA U OT MpOoJIeTaromnX BOIN3K HacekoMbIX. [ pudduH Ha3Ban criocod OpUEHTHPOBKH Jie-
TYy4HX MBIIIEH 9XOJOKaIHeH.

W3BecTHO, 4TO ISl YCIIEIHOW SXOJIOKAIMH JINHEHHBIE pa3Mepbl 00beKTa TODKHBI OBITh OOJIbIe WM, TI0 KpaiiHel Mepe, To-
psIKa JUTMHBI BOJTHEI 3ByKa. UeM MeHbIIe JUTHHA BOJHBI H3IYYICHHs, TeM 0oJiee MEIKHMH MOTYT OBITh OOBEKTHI, KOTOPBIE HEO0X0-
JTUMO OTIO3HATH TPH TOMOIIN 3X0-CUTHAJIOB.

Jleryune MpImm — o0nagaTeny BeCbMa COBEPIICHHBIX MPUPOJHBIX 3BYKOBBIX PagapoB, HIIH,
WHa4ye TOBOPs, MPUPOJHBIX COHAPOB. YCTPOHCTBO COHAPOB PA3iIMYHO Yy pPa3HBIX BUAOB JIETYYHX
Mbiei. Hanpumep, octpoyxast HouHHIA (KaK, BIIPOYEeM, 1 MHOTHE JPyrye BU/bI MBIIIECH) H3JTy4a-
€T 3BYKOBBIE BOJIHBI Yepe3 POT, a OOJBIIONH MOAKOBOHOC Yepe3 HO3LPH, KOTOPHIE Y HEr0 OKPYKEHBI
KO)KUCTBIMHU BBIPOCTAaMH Harogobue pyrmopo. CHrHaJIbI, MOChIIaeMble JIETy4el MBIIIBIO B TIOJIETE,

HUMEIOT XapaKTep OYeHb KOPOTKMX UMITYJIbCOB — CBOCOOPA3HBIX IIEIYKOB. JIMUTENBHOCTD KaXI0ro Takoro memdka (1-5) - 1073 c,
€XKECEKYH/IHO MBIIIb POU3BOJUT OKOJIO AECATH TaKUX INEITIKOB. OTpak€HHBIE OT 00BEKTa BOJHBI JIETy4as MBI BOCIIPUHUMA-
€T yIIaMH, UMEIOLIMMH CPAaBHUTEIFHO OONBIINE pa3Mephl.

2. K xakoMy amnamna3oHy 3BYKOBBIX BOJH OTHOCATCS BOJIHBI, HCTIOIB3yEeMbI€ B COHApaX JIETYUYHX MBbIIIEH?
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BeTep u n3MepeHue €ro CKOPOCTH

[Torok Bo3myxa, KOTOPBIH IBUKETCS MMapajuieIbHO 3eMHOW MOBEPXHOCTH, MbI Ha3biBaeM BeTpoM. OH BO3HUKAET BCIIEICTBUE
HEpaBHOMEPHOTO paclpeiesieHus aTMOC(EpHOro JaBiIeHuUs U HAalPaBIeH OT 30HBI BHICOKOTO JABJICHUS K 30HE HU3KOTO IABJICHHUSI.
I'maBHOI TPUYMHON BO3HUKHOBEHHS BETPOB Ha 3eMJIe SBJISIETCS Pa3HUIIA B TEMIIEPAType U INIOTHOCTH BO3yXa HaJ Pa3HBIMH 00-
JIacTAMU e€ MOBEpXHOCTH. BeiencTBue HenmpepbIBHOIO M3MEHEHHSI TABJICHHUS BO BPEMEHH H B IIPOCTPAHCTBE CKOPOCTH U HAIpaBs-
JICHHE BETPA TAK)KE MOCTOSHHO MEHSIOTCSI.

CKOpOCTB BeTpa Ha METEOCTAHIMAX OONBIIMHCTBA CTPAH MHUpa U3MEPSIOT Ha BeicoTe 10 M HaJ ypOBHEM 3eMIIM U YCPEAHSIOT
3a 10 mMuH. [IpocThIM YCTPOHCTBOM JUIsl OTIpeeTIeHUs HallpaBlIeHus BeTpa sBisiercs Guorep. [Ipudopamu, npenHa3HaueHHBIMU
JUTSE UI3MEPEHHS CKOPOCTH BETpPa, CIyXaT pa3HoOOpa3Hble aHEMOMETPBI, B KOTOPBIX MPUMEHSIOTCS Yalld WM HPOTeIUIephl, CIIo-
coOHble Bpamarbcs. Omrorep-anemomerp [.-U. Bunpna — mnpocreitmuii npuOop, mo3BOJISIOMINN 0JJHOBPEMEHHO ONPEICIHTh
HAaIpaBJIeHHe B CKOPOCTh BeTpa. O cuiie BETpa MM €r0 CKOPOCTH CYIAT MO OTKIOHEHHUIO BEeTPOBOH NOCKU. OTKIOHEHHE BETPO-
BOW JTOCKH TOJ] ACHCTBUEM BEeTpa 3aMeyaroT 1o Homepy mrudta (puc. 2). Ha puc. 1 mpencTapieHsl 3HaUSHHS I OTKIOHSHUH
nocku pazmepoM 150 mm X 300 mm 1 Maccoii 200 r.

Berpebus
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Paec. 1. Hamememme cxopocTs BeTpa ¢ TOTeHEEM BpPeMeEH Puc. 2. $ morep-azeMomMeTp
Bannza

Tagmya CEOpPOCTS BETPA IO TOKA3AHAMM GUIiorepa-ageMoMeTpa BEmsaa
¥

Nz 1 1-2 1223|353 [34] 4| 45 5|56 6 | 67 7T |78 | 8 =8
v, m/fc 0 1 |2] 3 4 5 6 7 8 g |10 12 14 | 17 | 20 =20
* Mrare | Texmir | Jérgss | Chabmi | Vsepessens Cremmd Kpensea Owem:u [Mrops
KPeIEEH

* Kaaccudurxayua no wxane Eodopma

Kaxoit nyer Berep, yMEpeHHBIN UM OYEHb KPEMKUM, Ba)KHO 3HATh HE TOJBKO MOpSKaM, UIYIIUM MO MapycoM, HO U BCEM
skutensam 3emin. Tak, MUC KpyIHBIX TOPOIOB MPEAYIPEkKAACT 00 OMACHOCTH HAXOXKICHUS B CHIIBHBIA BETEP MOJ| PEKIAMHBIMH
[IATaMH, IOTOMY YTO BETEP CIIOCOOCH MOBAUThH TAKOH IIHT.

. 2
CunoBoe Bo3ieHCTBHE OTOKA BO3yXa MIIOTHOCTEIO p NPOMOPIUOHANBHO THUHAMIYECKOMY JaBlenuio: — PV~ . Tax B aspo-

JMIUHAMUKE Ha3bIBAIOT YAEIbHYI0 KHHETHYECKYIO SHEPTUI0 BO3AYILIHOTO MoToka. Ho BeTep TOPMO3UTCS MPSIMOYTOJBHBIM IIUTOM
wiomaasio S u o6Tekaet ero. [1o3ToMy MHXKEHEpHI MpeAaratoT I TaKOTo MIHTa pacCUNUTHIBATH CHILY AaBJIEeHHs BeTpa 1o ¢op-

— 2 ..
MyJie F = O, 9Spv . O4eBUAHO, YTO €CIIM BETEP YCUIUBAETCS OT JIETKOIO 10 YMEPEHHOT0, TO CHJIa IaBJICHUS MOXKET BO3pac-
1 B 10 pa3. 3Has CKOPOCTh BETpa, MOXKHO PAaCCUMTATh CHITY JABJICHHUS, MAKCUMAJIbHBIA OMPOKUABIBAIOIINN MOMEHT, ICHCTBYIO-
M HA LIWT, a 3HAYUT, ¥ TpeOyeMyro MPOYHOCTh Kpenexa KOHCTPYKIHH.

3. BcraBbTe B IpeioKeHNE IPOITYIIEHHBIE CJI0BA, HCIOIb3Ys HH)OPMAIIHIO U3 TEKCTA.

[Mokazanus durrorepa Buibaa, n300paxEHHOTO HA pHC. 2, TOBOPSAT O TOM, YTO BETEP AyET
i (o) o mkane bodopra.

B omeem 3anuwume cnosa (couemanus cnio8) no nopsaoky, 6e3 OONOIHUMENbHbIX CUMBOO08.

4. BcTaBiTe B MMPECAJIOKCHHUC TTPONYIICHHBIC CJIOBA (CO‘-IeTaHI/Iﬂ CJIOB), HCIIOJIb3YA I/IH(l)OpMaHI/IIO U3 TCK-
CTa.

®mrorep Bunpia B cuiny MHEPLHMOHHOCTH BETPOBOM JTOCKU U3MEpSET ckopocth. [lpu
CKOpPOCTH BeTpa Moka3zaHHoW Ha rpaduke (puc. 1) B uatepBane 4 muH. 20 ¢ — 4 MuH. 40 ¢, MONOXXECHUE BET-
POBOH TOCKH OyZIET COOTBETCTBOBATh upe Ha TIIKae.

B omeem 3anuwume cnosa (coqemaﬁuﬂ CJZO@) no }’lOpﬂaKy, 6e3 0ONOIHUMENbHBIX CUMBOIIO8.
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IIpounTaiiTe TEKCT ¥ BHINOJIHUTE 3ananusa 16, 17 u 18.
IIpornos 3emuerpsiceHui

HexoTopble BHIBI MPUPOAHBIX KaTacTpod B 3HAYMTEIBHON Mepe MOIAAl0TCsA MPOrHOo3y. Tak, Mo pe3Koi aKTUBU3AIMH CCH-
CMHYHOCTH U MO «BCIUIBIBAHHIO» OYaroB 3€MJIETPSICEHUI K 36MHOW MOBEPXHOCTH MOXKHO NMPOTHO3UPOBATh HAYall0 U3BEPIKEHUS
BynkaHoB. C mpruemMiIeMOl TOCTOBEPHOCTHIO MTPOTHO3UPYIOT CHIIY U TPAcCy JBMKEHUS yparaHa. JJOBOJILHO TOYHO yHaéTcst mpe-
CKa3aTh BpeMs NMPHUXOJa U BHICOTY BOJHBI I[yHAMH HAa OTHAJIEHHOM ydyacTke Oepera. J[ms 3emieTpsiceHHi MPOrHO3a MOKa MOJy-
YUTh HE YIAETCH.

B pesynbrare cucreMaru3aliy JAaHHBIX MO KPYITHBIM 3€MJIETPSICEHUSM ObUI YCTAHOBJIEH Pl HEKOTOPBIX TUIHYHBIX SIBIIE-
HUi, KOTOpBIE MOT'YT CIIY)KUTb OIEPaTUBHBIMHU IPEIBECTHUKAMU 3eMileTpsiceHuil. K HuMm oTHocsTCS (hOPIIOKH, aHOMAJIBHBIE aT-
MocdepHbIe SBICHUS, U3MEHEHHUS YPOBHS IPYHTOBBIX BOJ U HX XHMHUYECKOTO COCTaBa, OECIIOKOHHOE MOBEACHIE )KUBOTHBIX.

Co3nanHas cucteMa HaOoneHn i PUKCHPYET pOCT KOMMYECTBA CIa0BIX 3EMIIETPSICEHU, KOTOPBIE MPEANISCTBYIOT CHIIBHOMY
3eMJIETPsICEHHIO. Bricokast ()OpIIOKOBas aKTUBHOCTh B COYETAHHH C APYTMMH SIBICHUSIMH MOXKET CIIY>KUTh OIEPATUBHBIM IpE[I-
BecTHUKOM. Tak, Hanpumep, Kuralickoe celicMonoruyeckoe OH0po Ha 3TOM OCHOBaHMM HAuyasio 3BaKyallui0 MIJUIMOHA YEJIOBEK 3a
JIeHb 10 CHJIBHOTO 3eMiieTpsiceHnst B 1975 romy. XoTs mMonoBUHE KPYIHBIX 3eMJIETPSCEHHH MPEIIIeCTBYIOT (POPIIOKH, U3 O0IIETo
KOJIMYECTBAa HEOOIBINNX 3eMIICTPCCHUH (HOPIIOKAMH SIBISIOTCS TONBKO 5—10%. DTO 4acTo MOPOXKAAET JIOXKHBIC MPEAYIPEIK Ie-
HU.

C naBHHX BpeMEH 3aMEU€HO, YTO MHOTHM KPYITHBIM 3€MIICTPSICEHUSM IPEIIIECTBYIOT HEOObIUHbIE ISl JAHHOH MECTHOCTH
OIITHYECKHE SIBICHUS B aTMoc(epe: CIOIIOXH, TIOXOKHIE Ha TOJISIPHBIE CUSHHS, CBETOBBIE CTONOBI, 00Maka cTpanHoi (opmsl. I1o-
SIBJISTEOTCSI OHM HETIOCPE/ICTBEHHO TIepe]l TOYKaMH, HO HHOT/JIa MOT'YT BO3HUKATh U 32 HECKOJIBKO CyTOK. COIIacHO COBPEMEHHBIM
IIPECTaBICHUSIM HEOObIUHbIE ONTHYECKHUE SIBIICHUS B aTMOC(epe MOTYT ObITh CBSI3aHbI ¢ TAKUMHU IPOLIECCaMU B 30HE OyayIIero
3eMIIETPSICEHUS, KaK BBIXO B arMoc(epy ra3oB U3 1e(OpMUPOBaHHBIX TOPHBIX MOpoA. Bua u Xxapakrep sSIBICHHH 3aBHCAT OT HC-
XOJSIIIMX Ta30B: TOPIOYME METAH M CEPOBOIOPO MOTYT JIaBaTh (pakelbl IIIaMEeHH, PaJIOH IT0] IeHCTBUEM COOCTBEHHON pajnoak-
TUBHOCTHU (ITIOOPECIMPYET roylyObIM CBETOM M BBI3BIBAET (DIFOOPECLEHIMIO JPYTrUX aTMOC(EPHBIX ra30B, CEPHUCTHIC COEIHUHE-
HUSI MOTYT BBI3BIBaTh XEMUIIOMHHECIICHINIO. B pe3ynprare sneKTpu3auuy HanpspKEHHBIX TOPHBIX HOPOJ MOTYT 00pa3oBaThCs
ANIEKTPHUYECKHE Pa3psIbl HA TOBEPXHOCTH 3eMITH U B aTMOC(epe B paifoHe Oyaymiero odara.

MHOIrMM KpPYIHBIM 3eMJIETPSACEHHUSM NPEAIIECTBOBAIO aHOMAIBHOE U3MEHEHHE YPOBHS TPYHTOBBIX BOJ, KaK B KOJIOIIAX 1
CKBa)XMHaX, TaK U B POJHUKaX. TeM He MeHee 3HauuTeIbHAasA YacTh 3eMJIETPSCEHUI HE BbI3bIBaJla IPEALIECTBYIOINX U3MEHEHUI
B BOJJOHOCHBIX TOPU30HTaX.

JlocToBepHO 3aCBHIETENLCTBOBAHO, YTO MHOTHM CHIIBHBIM 3€MIICTPSCEHUSM IMPEIIIECTBYET HEOOBICHUMOE OeCIIOKOMCTBO
KMUBOTHBIX Ha 3HAYUTENbHOW TeppuTopuu. Hanbosee BEpOsSTHO, YTO KUBOTHBIE OIIYIIAIOT MPH 3TOM HEMPHUBBIYHBIC BUOpAIMU
WIN PearupyroT Ha MH(pa3ByKoBbIe kojeOaHus. Ho mpu HEKOTOPBIX 3eMIIETPSICEHUAX MacCOBOTO aHOMAJIbHOTO MOBEAEHUS JKU-
BOTHBIX 3aM€YeHO He OBLIO.

JIns XxapakTepuCTUKN CHIIBI 3eMIIETPACEHUI CYIECTBYIOT pa3JInyHble MIKaJIbI (CM. TabnuIy).

Onucanne pa3pylieHuil BO BpeMs 3eMJ1eTPsSICeHUs! Mkana | HIkxana
U BO3/1efiCTBHE ero Ha YeJ10BeKa Mepxkaniau | Puxrepa

He omymaercs monpsmu 1 -
OurymaeTcst TI0AbMH Ha BEPXHUX 3Ta)kaxX 3/aHuUs 2 2
OmnrymaeTcs B 3AaHASX: TOJBEIICHHBIE TPEIMETHI 3 253
pacKaymBarOTCS ?
JIBUraroTcs IBEpU U OKHA, 103BaHUBAIOT CTEKIIA 4 3,5
OnryiaeTcsi CHapyKu, MOSBISETCS PSIOb Ha MOBEPXHOCTH 5 4-45
JKUIKOCTH i
Wayniue sroan omryniaroT NOTEPIO PaBHOBECHS;, Pa3OUBaIOTCS 6 5
CTEKIIA, pACTPECKUBAETCS IITYyKaTypKa
YenoBeKy TPYIHO YCTOSATh Ha HOTAX; JIOMaeTCsl MeOelb, 7 55-6
HaYMHAIOT pa3pyLIaThCs HU3KOKAYE€CTBEHHBIE CTPOCHHUS ?
YacTudHoe paspylieHne CTPOSHHUH, aieHue TpyO, KapHU30B, 8 6-6.5
MaMSATHUKOB U T. J1.; TIOSIBIIEHUE TPELIUH B 3€MJIE ’
CepnE3Hble pa3pylIeHUs] CTPOSHUH, pa3phiB TPYOOIPOBOIORB IO 9 7
3eMII€H, 3HAUUTEIbHBIE TPEINHBI B 3€MJIE
Paspyiienune Oomnplneit yacTu CTpOSHHUM, OOJIbIINE OTIOI3HH, 10 753
KOJIEW HE3HAUUTEIbHO OTKIIOHSIOTCS ’

(Hayxa u srcuszus. [Ipoenos semnempscenuil: KpyuieHue nadexco? <https.//www.nkj.ru/archive/articles/30653/>)

5. Kak Ha3bIBaloTCs Ci1abble U yMEPEHHBIC 3EMIICTPSCEHHUSI, MPEIIICCTBYIONNE CHILHOMY 3eMIIeTpsice-
HUIO?
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IIpounTaiiTe TeKCT M BBINOJIHUTe 3aaaHus 16, 17 u 18.
CoHapbl JIeTy4YUX MbIIIei

3BYKOBBIC BOJHBI IPUHATO TOIPA3ACIATh Ha TUANA30H CIBIIIUMBIX YeIOBEKOM BOJIH, & TAKXKE HH(PPA3BYK, YIBTPA3BYK U 3ByK
CBEPXBBICOKOH 4acTOTHI (MM TUIIEP3BYK) (CM. AMarpammy).

. 3ByK
Hndpaspyk ;H]’IHMMHH VibTpasByk CBEPXBBICOKOM
YK YaCTOTHI
VibTpasByk
0T 20 I' 2(%8?((1)"F)u B MEIUIIMHCKOM 1 0800%(())01\91(%0 )F o
0 JTMACHOCTHKE o
1000000 I'm; 25000000 * I'rg
(1 MTI'm) (25 MI') pewysnp.pp

JlnarnazoH n3naBaeMbIX U CIBILIUMBIX 3BYKOB Y Pa3HBIX )KHUBOTHBIX MOJKET CHJIBHO OTJIIMYATHCS OT JIUara3oHa 3ByKOBBIX BOJIH,
BOCIIPHUHUMAEMBIX YETOBEKOM.
B 1938 1. amepukanckue uccnenonarenu [ [Tupc u J1. [puddun, npuMeHUB CrieHaBHYIO alnaparypy, yCTAaHOBHIIH, YTO BO

BpeMs MOJIETA JIeTy4ast MBIIIb H3JIy4aeT KOPOTKHE CUI'HAJIbI Ha YacTOTe OKOJIO § - 10% I'y, a 3atem BOCIIPUHUMAET CUI'HAJIbI, KOTO-
pbIe TPUXOIAT K HeW OT OMKaNIINX MPEMSITCTBHIA U OT MPOJIETAIOIUX BOIM3K HacekoMbIX. [ pudduH Ha3Ban criocod oprueHTH-
POBKH JIETY4HX MBILIEH 3XOIOKaIHeH.

W3BecTHO, YTO /ISl YCIICITHOW AXOJIOKAIIMY JIMHEHHbBIE pa3Mepbl 00bEKTa JOJIKHBI ObITh 0OJIbIIIE HITH, TI0 KpaiHel Mepe, 1mo-
psiIKa JUTMHBI BOJTHEI 3ByKa. UeM MeHbIe JUIMHA BOJHBI U3ITy4eHHs, TeM 00Jiee METKUMU MOTYT OBITh OOBEKTHI, KOTOPbIE yIagérces
OIO3HATh MPU TTOMOUIH XO-CUT'HAJIOB.

Jleryune Mplmn — 00NafaTeny BeCbMa COBEPIIEHHBIX MPUPOIAHBIX 3BYKOBBIX PAaaapoB, HIIH,
WHa4e TOBOPS, MPUPOIAHBIX COHAPOB. YCTPOWCTBO COHAPOB PA3MYHO Yy PAa3HBIX BUIOB JIETYYHX
Mbiei. Hanpumep, octpoyxast HouHHIA (KaK, BIIPOYE€M, M MHOTHE JPyrye BUbI MBIIIEH) H3ITy4a-
€T 3BYKOBBIE BOJIHBI U€pe3 POT, a OOJIBIION MOJKOBOHOC Yepe3 HO3/PH, KOTOPHIC Y HETO OKPYKEHBI
KO)KUCTBIMH BBIPOCTAaMH Harogobue pynopos. CHrHaJIbI, MOChIIaeMble JIETy4el MBIIIBIO B TIOJIETE,
HUMEIOT XapaKTep OYeHb KOPOTKHUX UMITYIbCOB — CBOSOOPA3HBIX MIETIKOB.

JIMUTENIBHOCTD KaXI0TO Takoro miendka (1-5) - 1073 C, €XKECEKyHIHO MBI MMPOU3BOIUT OKOJIO AECSITH TAaKUX MIETIKOB.

OTtpax€HHBIE OT 00BEKTa BOJHBI JIETY4asi MBIIIb BOCIIPUHIMAET YIIaMH, HIMEIOIIUMH CPAaBHUTEIBHO OONBIINE pa3Mepsbl.

6. BcTaBbTe B MPEAJIOKCHUEC MPONMYIICHHBIC CJIOBA, UCIIOJIb3Y I/IH(bOpMaI_II/IIO U3 TCKCTA.

YJ'II)TpEBBYKOBBIe padapsl )KUBOTHBIX HA3bIBAIOT . yJ'II)TpEBBYK MOXCT HU3J1Yy4aTbCAd JICTYYHMHU MbI-
maMH 4€pe3 N ,a OTpa)KéHHBIe CUTIHaJIbl BOCIIPUHUMAIOTCA YIIaMHU.

IIpounTaiiTe TEKCT ¥ BHINOJIHUTE 3ananus 16, 17 u 18.
Kocmuueckasi o00opona 3emiiu

B ComHeuHoii cucteMe mepeMeniaercsi OrpoOMHOE KOM4ecTBO acteponnoB. OcHOBHas nx macca (6onee 98%) cocpemorode-
Ha B TVIABHOM I10SICE acTepPOHIOB (IIPOXOIHUT MEx Iy opouramu Mapca u IOnurepa), B Haxoxsmemcs 3a HentyHom nosice Kotire-
pa, a Taxke B obiake Oopra. Ilepuoauuecku HEKOTOpble 0OBEKTHI U3 3TUX 00JacTel B pe3ysbTaTe CTOIKHOBEHHI ¢ cocensiMu 1/
WIN TIOA BO3AEHCTBHEM IpaBUTALUMH Oojiee KPYMHBIX OOBEKTOB ITOKUIAIOT MPUBLIYHBIE OPOUTHI M MOTYT HalpaBIsAThCS, HaIlPU-
Mep, k 3eMie.

B 1993 roagy mup y3Hain, uro k FOnurepy nerur komera Illymeiikepa—JleBu u Hen30OexxHO croiakHoBeHue. U B utone cienyro-
niero roja komera B Buje 21 ¢gparmenra Bpesanack B FOnuTep, npuuéM camblii OOJIBIIION KYCOK BBI3BaJl B3PBIB SHEPTHEH 6 MUII-

JIMOHOB METaTOHH B TPOTHJIOBOM 3KBUBAJICHTE (6-106 Mt THT). 310 B 600 pa3 Gosbliie, 4eM BecCh SACPHBIN MOTEHIIMAN BCEX
CTpaH, oOnafaromux saepHeIM opykueM. Emé gepes 20 et Hax UYensOMHCKOM B30pBajics CPaBHUTEIFHO HEOONBIION acTepon
(17 M B momepeyHuKe), yaapHas BOJIHA OT KOTOPOTrO JBaXKabl oOornyna 3emito. B3peiB noBpenun okono 7000 3panuid, Mmarepu-
aJIbHBIN ylIepO coCTaBII MOYTH MULTHapA pyonei. Kyna ynaaér cnenyromuii acrepounn?

B HacTosiiee BpeMsi H3BeCTHO OKOJIO 14 THICSIY TaK Ha3bIBAEMBIX OKOJIO3EMHBIX OOBEKTOB, M3 HUX 879 — acTepouipl KpyI-
Hee | KM B monepedHrke. DTH 00BEKTHl TPYAHO OOHAPYKHUTh, OHH HEOOJBIIHE 0 KOCMUYECKIM MacITadaM U TEMHBIE. ACTPO-
HOMBI CYHTAIOT, YTO HAM U3BECTHO
oxoso 55% nebecHsix kamuell kpynaee 300 M, oxono 15% — kpynuee 100 M 1 Menee 1% — 30- MeTpoBBIX. A Bcero, o OLEH-
KaM Y4EHBIX, BOJIM3U 3eMin jietaeT nopsaka 50 MIUITMOHOB acTepouIoB kpymHee 10 M.

JKenarenpHO OOHapyXHBaTh WX 3apaHee. B Unnuiickux AHIAX CTPOUTCS TEIECKOI, CIICIHATFHO PACCUUTAHHBIN Ha 3T0. OH
JoyokeH ObITh ToToB B 2021 roay, U TOraa cMOXeET KaXIyr HOub jaenarh Oonee 800 maHOpaMHBIX CHUMKOB HeOa Ha KaMmepy C
OYEHb BBICOKOW YETKOCTBIO. DNEKTPOHHUKA OyAeT aHaJM3HPOBaTh CHUMKH, PAa3bICKUBAsk MEJKHE, OBICTPO JeTsIue, cnabo cBeTs-
mmecs: 00beKTHl. PaccuMTHIBAIOT, UTO B MEPBBINA IOl HAOMIOAESHUN cucTeMa HalaéT Ooubline OMU3KUX K 3eMile acTepOUIOB, YeM
BCe acTpoHOMBI BMecTe 10 2015 roma. 3Has mapamMeTpbl OpOUT 3THX OOBEKTOB, MOXKHO ONPEICIHTh, HACKOIBKO BEPOSITHO HX
CTOJIKHOBEHHE C HallleH IIaHeToH.

AwmepukaHcKkuM acTpoHoMoM P. Bunzermom Obuta pa3paboTaHa KadecTBEHHas IIKalda OLECHKH OMACHOCTH CTOJKHOBEHUS C
3emuéil actepornnoB u komer. [1Ikaa Obu1a npencTaBieHa Ha cUMIIO3nyMe B TypuHe ¥ MOTydYnIia Ha3BaHUE B 9Y€CTh ITOTO HTa
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bsIHCKOTO Topoaa. B 1999 r. mikana Obuta yrBepkaeHa MexayHapoaHsiM ActpoHoMuueckuM Coro3oMm. TypuHCKas Ikasia
coctouT u3 10 MyHKTOB, B COOTBETCTBHU C KOTOPBHIMH acCTEPOHIBI U APYyTrHue HeOECHBIE Tela KIACCU(PHUIUPYIOTCS M0 CTEIeHH
OTAaCHOCTH /7151 3eMJIH (CM. PUCYHOK).

I M1 THT =4,184-10" JTx

Mt THT TYPUHCKAS IIKAJIA IlocnencrBus
108 } . ¥ : } : :
= ISR 6 7 o I'mo6ansHBIC
= 1 i
2 10%1(1 xw)
= 1 5 9 1
S 4 Peruonanszele
5 + +4
S 100+(100 m)
) T 3 8 + Mecrnbie
= 110w
10°  10°  10°  10°  >099
Vposes BEPOSITHOCTb CTOJIKHOBEHH
omactwocru | 0 | | 1 | [ 234 [56,7 ] [8,9,10 ]
OmnacTHOCTH OGbraHEL 3acayXUBaromun Vrpoxkatormit CrosIKHOBEHHE
HeT BHHMAaHUS HEen30enHo

Pucynok. lllkana cTeneHy onacHOCTH aCTEPOUIAHON aTaku

IMocne Toro kak OyayT 0OHApYKEHBI ONAaCHBIE TsT 3EMITH aCTEPOUIBL, YTO C HUMH JAeNaTh? 3eMIIs POoJIeTaeT 1Mo opouTe pac-
CTOSTHHE, PABHOE CBOEMY JHAMETpY, KaXKable 7,5 MUHYTBl. DTO 3HAYUT, YTO, 3aMEIMB WIH YCKOPUB JBIKEHHE acTepoua, Halle-
JICHHOTO Ha 3eMJII0, Ha HECKOJIbKO MHUHYT, MBI 3aCTaBUM €T0 MPOJIeTeTh MUMO Lienu. Hackonbko GOJbIIyI0 CHITy NpUAETCS MPU-
JIOKUTBH TSI ITOTO, 3aBHCUT OT TOTO, KOTZna Mbl HauHEM e€ mpuiarath. Ecnn Hayath 3a 20 JIeT 10 CTOIKHOBEHHMS, TO 3aMEIATh
WIN YCKOPATH TONIET acTeporaa Haao OyJeT BCero Ha 2 MM B CEKYHIY. MOXKHO MOACTPEIUTh aCTEPOUT PAKETOH U COUTH C IyTH,
MOYXHO YCTaHOBUTH Ha HEM MOHHBIN pEaKTUBHBIN IBUTATEINb U T. II.

7. Kakoii mudpoii Ha pucyHke ob60o3HadeHa ruianeta Mapc?
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EcTecTBeHHbBIE H HCKYCCTBCHHbIC CIIYTHUKH IIAHET

CIIyTHUKOM Ha3bIBaIOT HEOOJIBLIOE TEJIO, KOTOPOE IBMXKETCS II0 3aMKHYTON OpOMTE BOKPYT IJIAHETHI [0/ BO3ACHCTBUEM I'pa-
BUTAI[MOHHON CHIIBI IPUTKEHHUSI.

EcTrecTBeHHBIE CITyTHUKH OTCYTCTBYIOT TOJBKO y IBYX Ommkaiimmx k Conairy mranetr ConaedHol cucteMsl: Beneps: u Mep-
Kypus. Y Mapca ecth nBa ciiytHuka: ®oboc (Ctpax) u etimoc (Ykac). OpOUTHI 3THX CITyTHHUKOB MPAKTHYSCKH KPYTOBEIE € pa-
JycoM mpuMepHo 9 Thic. kM 1 @oboca u 24 Teic. kM amst Helimoca (puc. 1).

Puc. 1. CnytHuku Mapca

CITyTHUKH UCKYCCTBEHHOTO TPOUCXOXKACHHS, WM, KaK HX €l Ha3bIBAIOT, HICKYCCTBEHHBIE CITyTHUKH, — 3TO KOCMHUYECKHE
anmaparbl, CO3JJaHHbIe JIIOIbMH, TIO3BOJISIONINE HAOMIONATh 3 KOCMOCA 32 ITAHETOM, OKOJIO KOTOPOIH OHHM OOpalIaloTCs, a TAKKe
3a JPYTUMH aCTPOHOMUYECKUMH 00beKkTaMHu. OOBIYHO UCKYCCTBEHHBIC CITyTHHKH UCIIOJIB3YIOTCS JJIsi HAOMIOICHHUI 3a MOrooH,
MU3MEHEHUSAMH pelibeda HOBEPXHOCTH IJIAHETHI, AJIS TeNe- U PAANOTPAHCISLNH, a TAKOKe U MPOBEACHHS JUTUTEIbHBIX dKCTIEpU-
MEHTOB B YCJIOBHSIX HEBECOMOCTH (pHC. 2).

Ilepureit

Aroreit
S

>

Bemist

Puc. 2. MickyccTBeHHBIH CITyTHUK JABMKETCS BOKPYT 3€MIIM TI0 ILTUITHYECKON opOuTe

8. Kakoii u3 ciyTHUKOB Mapca umeet 0obliiee EHTPOCTPEMHUTEIBLHOE YCKOPeHHE?
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