LieHTpanbHbii UHcnexTopckui yuacTok . Kanyru

Llentpa TMMC MUYC Poccum no Kanyxckon obnactu.
HEPBOJIEJABE

JTOT IEpHO MOXeT OBITh W OYEHb KOPOTKHM (ONHA-BE MOPO3HbIC THXHE HOYH), W JIOCTaTOYHO
IPOJOIKATENBHBIM ¥, KaK CKA3aHO BbIIIE, BPEMEHaMH TPEPHIBAIOIIAMCS. TlepBonieibe TaKXkKe YCIOBHO
pasaenseTcs Ha Hekde (asbl IEpBONEOK (TOHKHH, HO YKe HE paspylIaronumiics J1e/10K), KPEKui XOTs
651 MECTAME JIe/l ¥ HAXEKHBIH Jiej| (CIUIONIb MOKPHIBIIAN HEKOTOPbIE BOXOEMEI ). SICHO, UTO HE TOJIBKO Ha
pa3sHBIX BOZOEMax, HO JaXe Ha OJHOM M TOM Xe 3TH dasbl pasHATCA MO BPEMEHH H IO aKBAaTOPMH,
[IpHYEM HOPOH 3HAYUTENBHO.

Kak ke BO3HHKACT TAkoe SBJIEHHE IPHPOBI — 06pa3oBaHue Ha MOBEPXHOCTH BOAbI baa? ECmu kparko,
TO Onarojaps KOHBEKTHBHOMY TEILIOOOMEHY MEXIy [BYMS Cpelamy, BOJXOM M  BO3IYXOM,
TIPOMCXOSINEMY Ha TPaHHIE pa3fena. A oApoGHee STO BBITI/IAT PUMEPHO Tak: BOA, ABJIAACH BECHMA
eMKHM aKKyMYJISTOpOM TEIUIa, K KOHIlY JIETHETO CE30Ha OKa3bIBacTCs ropasio Goliee HArpeTol, 4eM
armocdepa BOIM3M TOBEPXHOCTH 3eMITH. Bo3nyx Kak MeHee IIIOTHBIH, a IOTOMY HE TaKOH SHEPrOeMKHH,
GHICTPO OCTHIBAET W3-32 CTABINMX [UIHHHBIME HOYCH W YJQJCHHS IUIAHETHL OT CBCTHIIA € M3MCHCHHCM
MHTEHCHBHOCTH M HAK/JIOHA COJMHEUHBIX JIyuel K MOBEPXHOCTH. M WeM HIKE OITyCKaeTCs TeMieparypa
BO3JIyXa, TEM GbICTpee IPOKCXOMT TEMIOOOMEH ¢ BOJOH.

Koria [IOBEpPXHOCTHEIN CITOH BOJBI OXJIAXHTCS IO TeMIeparypst +4°, pH KOTOPO#H 3Ta XKHUIAKOCTh CKA9KOM
CTAHOBUTCS MaKCHMAJFHO IUIOTHOH, OHA, MPAKTHYECKH HE IIEPEMEHINBAsCh, OIyCTUTCS BHH3, BHITCCHIA
BBepX TEmIyIo M Goree Jerkyto Bomy. Takam 00pasoM IPOMCXOXMT BEPTHKANBHAS IHPKYJALHUA U O9CHD
Me UIEHHOE IIepeMEIHBAHNE BCCH TOMIHA BOABL.

TOT IpoLEece KOHBEKIHU MOCTENEHHO 3aTyXaeT 10 Mepe npubIMKEHUs] TEMIIEPaTyphl K 4°, HO COBCEM
HUKOTJA HE TpeKpamiaeTcsi — NOHHBIE CJIOM NOCTOSHHO MOYHaloT TEIIO OT JIoXa BOJOEMA, KOTOpoe
3UMOM BCEINa HECKONBKO Teuiee BOjbl (MHaye OBl BOJIOCSMBI NPOMEP3IIH 110 HA, H JCA OBl HapacTal U
CBEpXY, H CHH3Y, 4TO OOBIYHO IPOHCXOMNMT B 30HAX C BEYHOM Mepasoroii). Korma ocroBHas Macca BOJIbI
IpHMeT Temreparypy 4°, HauuHaeTcs ce JalbHEHIIES OXJAKICHHE JO 0° — aTO TOYKa IEepexona
JMCTAILTHPOBAHHOM BOZB! B KPHCTAJLIMYECKOE COCTOSHHE, TO €CTh TOUKA 3aAMEP3aHHs. [epeoxnaxacHue
Hmke 0° IpUBOXUT K 06pa30oBaHHIO JIBJA.

B peanbHOCTH B pa3NMYHBIX BOAOEGMax BOJA IIPEACTABIACT coboif HEKWil pacTBOpP H3 CONECH H
MEKPOB3Beceil, OTLIWYAIONIAIACS 10 COCTaBY, 4TO OOBITHO CHIKACT TEMIICPaTypy JIB1000Pa30BaHMS, H IS
pa3sHBIX BOTIOEMOB 3Ta TeMIiepatypa HeojpHakosas. OmATs xe, WealbHON KapTHHBI 3aMep3aHMs BOJIbI B
nprpojie He OGhIBAET, U JieJ KaXIbli rof BCTAeT MO-pasHOMY — 9TO 33aBHCHT OT HOTOABL KOTOPOH 3TOT
IPOLIECC COTPOBOX/AECTCA, @ TAKXKe OT THNA BOJOCMa: OONBINOH OH HIH MaJICHbKHH, DIyOOKuH MM
MeJIKHi, ¢ TedenueM MM crosumii. Ha Xapaktep b1000pa3soBaHys BIMSIOT TaKKe KojeOaHust ypOBHSA
BOJIbI B 3TOT IIEPHOJI ¥ TIPOAOIKAOIIEECH KOe-TE CYAOXOCTBO.

Ecma nenocras OPOUCXOAUT B THXYIO MOpPO3HYIO Horofay, TO JICA IIpaKTHYCCKH PaBHOMCPHO IMOKPBIBACT
BECH BOJOCM, HapacTas OT 6epeI‘0B, U OpEeXAC BCETO B MECTAX MEJIKOBOIHUIA.

Korma mpolecc CTAHOBIEHHS JIbJa CONPOBOXIACTCA CHIIBHBIM BCTPOM, TO o0pa3oBaHUE JECASHOTO
[I0KpOBa Ha OTKPHITHIX POCTPAHCTBAX GONBIIX BOAOEMOB 3a/EPKUBACTCA HANOIIO — KPYTBIC BOJIHBI
JIOMAIOT M YHOCST HETIPOUHBIH, TOHKHI NEPBOJENOK M COMBAIOT €0 K MOABETPEHHOMY bepery, rae npd
JOCTATOHO CHIBHOM MOPO3€, GHICTPO CXBATHIBAOIIEM JTOT XPYNKHIl CTPOMTENbHBIN MaTepHall, MOXKeT
o6pazoBarhcsi BecbMa TOJCTAs, HO MEHee IMPOYHasi, YeM CIJIOIIHOH JIEJ, MMpOKas 3aKpauHa. Hpyras
3aKpaMHa U3 MOHOJHTHOTIO JibJa OyAeT pacTH OT HAaBCTPEHHOIO Gepera, ¥ 4eM Kpyde, BBINE 3TOT Oeper,
TeM IIMpe MpO3PaYHbI OTMOCTOK JIDKET Ha BOXy. lIpH CTHXaHWH BETpa, €CIH HE CITy4HTCH BHE3aIHOH
OTTeIeNIH, 3TH [BE 3aKPaHHbl OBICTPO COSTHHATCS, TAaK KaK XOPOMIO NEpPEMEIIaHHas X OXIAKICHHAS BOTIA
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GYIICT TOTOBa K 3aMEpP3aHUlO. Oanako pBI6OJIOBy enic JOJT0 clnefyCcT NOMHHTh: rjae Jea BcTall BHavYalie —
TaM OH TOJIHIC H MPOIHEC.

TlonsTHO, UTO HAX OONBIIUMH I‘JIy6I/IHaMH, e Macca BOAbI BCIIMKA, OXJTAXKAATHCA OHA 6y21€T JONbIIC, U
06pa301aa.HHe JIbAA HACTYIHT NO3XKE, UCM Ha MECHAKHUX MECTax. Takas Ke 3aKOHOMCPHOCTD CymieCTBYET IIPH
JenocraBsc HaA O6HII/IpHI>IX Ay HeOGOoIBHIMX BOJOCMAX.

Ha pekax cBOM OCOOCHHOCTH JIbA00OOPA3OBAHMS: W3-32 TEUCHHs BOAA [OCTOSIHHO NepeMEIMBAcTCs TI0
BceMy oObemy, ¥ HEPEOXIXICHHE HacTynaeT i Bcedl BHXKyIIeHcs Macchl, Ha YTO HYXHO
JOTONHATEIBHOE BPEMS, TIOITOMY JIE/l Ha PeKe BCTAET HECKOIBKO MO3KE, HEM Ha BOOEMAX CO CTOAUCH
Bojoit. O/HAKO BOJA B PEKAx HOJO IBJOM B ILIEIOM XONOIHEE, 1eM Ha 03¢pax H BOJIOXPaHIIAINAX, W KaK
5TO HY MapafOKCAIBbHO, JaTbHEHINMIH IPHPOCT JIbJa Ha PCKE HIET 6BicTpee.

[lokasaTebHBM IPEMEPOM TOTO, YTO BOJA B PEKE 3MMOH XOIOAHES, UCM B CTOSHCM Bozioeme, Oyuer
CleyIOUTHil TIPOCTOH SKCIIEPMMEHT: OKYHYB HECKONIBKO pa3 IPY3WJO B BOILY ¥ HAMOPO3UB Ha HEM
neAsHyio "py0alnKy", OIyCTHTE €ro 3aTeM, NOIMyCTHM, Ha [IyOMHY 5 METPOB B 03epe — JICN pacTeT 1epes3
MHHYTY-ApYTyo. Ha peke TOT e OIbIT OKAXET, IT0 IPY3HIIO OCTAHCTCA OJIe/ICHEBIINM JI0 Yaca u bonee,
— 5TO FOBOPHT O TOM, 4TO TEMIIEpATypa BCE| TOJIIM BOBI HA TCHCHHH Omm3ka k 0°.

PasyMmeeTcs, Ha CHJIBHOM TEYEHHMH JIE[| BCTACT MO3XKE, HCM Ha cnaboMm. K ToMy ke B Hadaje 3WMBl HA
pexax GbIBAIOT OIIyTHMbIC U JOCTATOYHO PE3KHE xosiebanus yposHA Boasl. O6GbMHO HabOKaeTCs €70
najeHde, CBI3AHHOE C YMEHBIICHHEM CTOKA IPUTOKOB HM3-3a 3aMCp3aHus HOBEPXHOCTHBIX I'PYHTOBBIX
Bojl. Hanpumep, Ha Oke 3T0 BEJET K TOMY, UTO TOHKHH Ne]] 007aMbIBaeTCs 1o OeperaM v TeUCHUE YHOCHT
BCIO Maccy IepBojiefka. JIBIKyIi#ecs JbAMHbI CKAIUIMBAKOTCA B MecTax ¢ OOpaTHbIM TEUCHHEM 32
MBICAMH ¥ Ha cTpejikax c0os CTpyi, a TaikKe Ha IpaHHne, Iie OLICTPHIA DOTOK BAMBACTC B MCAJICHHO
Texymmii rwiec. Bo BCcex TakMX XapakTEpHbIX MecTax 06pasyroTcs 3aTeM TOPOCHI, NOCTHIAKOLIHE MopoH
TOJIIHHBI O 3 METPOB, — OHH BCIO 3AMY CIIyXaT XOpOIIUM OPHCHTHPOM L pHIOOIOBOB NPH MOUCKE
PHIOBMX CTOSHOK, TIOCKOJIBKY HOJBOJHBIC OGHTATENIN CKAITABAIOTCA BOIM3A MOZOOHBIX "ocoberHocTeH"
[OBEJICHHS PEYHOTO IIOTOKA.

Baxueifmeli XxapakTepHCTHKO! JIbJa ABJISETCH €ro MPOYHOCTH, KOTOPYIO B PEaIbHBIX YCIIOBHSIX HEIB35
CUMTATH KOHCTAHTOM, MOCKOJBKY OTOT IIOKA3aTelh CHJIBHO 3aBHCHT OT BHIA M CTPYKTYDBI JbJa, €ro
TeMIIeparypsl ¥ TONIIMHBL BhIBaeT, HAYANO 3MMbI COMPOBOXKACTCS MACTHIM IIPOXOKIACHHUEM IIMKIOHOB,
BEIAZIAIOT OCAKH B BHJIE 0K/ Ml MOKPOTO CHET3, H JIC/l HaMep3acT B HECKOJIBKO 5TafoB B KOPOTKHE
MOPO3HbIE TIPOCBETEI MEXAY MOTOIHBIMH ¢ponTamu. [Ipy 3TOM €ro ToNIA HAPacTaeT KaK CHH3Y, TaK A
CBEpXY 32 CYeT CMep3aHMs BBHIIABIIETO CHETa MK HaxoJAIelcs Ha €ro MOBEPXHOCTH Bofbl. Tako# nen
TOJy4aeTCss MYTHBIM, MHOTOCTIOHHBIM, H CIISXYET HMETh B BHJLY, 9TO OH IpEMEPHO B JBa pa3a ciabee
IIPO3paYHOTO, KaK CTEKNO, JbJd, I0ITOMY BBIXOHTH HAa HEIO Hazo, KOTrZa OH HOCTHTHET ABOWHOH
6e30macHOM TONIIMHBL, TO ecTh 0Kojo 10 cM.

Kak yxe OTMedanoch, HauGoyiee MPOYCH THCTHIA Ipo3padHbii Jied, 00pasoBaBIIMHCS OT 3aMcp3anud
TIOBEPXHOCTHOTO CJIOSI BOJIBL, HO PHIOAIHTh C HETO MMECT CMBICII JIAMIL Hall GonpIIoH TIyOUHOH, I€ HA3KA
OCBEHICHHOCTs M Phiba He myriusa. IlosTomy Ge30macHEM OH OyfeT IpH JOCTHXCHWM TOJNIMIMHBI HE
MeHee 5 CM — Torja OH HAJIEXKHO BBIIEPXHBAET OAHOI0 YEJIOBEKA.

TIpOYHOCTH NEASHOTO ITOKPOBA JIMHEHHO YBENMUMUBACTCS C POCTOM TOMIHMHLE JbJa U C TIOHHXKCHUEM €T0
TeMIleparypsl, ONHAKO TEMIEparypa Jbja MO TOMIMHE pasiuiHa: BBEpXY OHA paBHa arMocQepHO#, a
BHH3y — COOTBETCTBYET TOYKE 3aMep3aHs BOIBL, TO €CTh OKOJIO 0°. A TIOCKOJNBKY TeMIIEpaTypHBIH
k03 PUIHCHT TMHEAHOTO PaCIIMPEHHs Jiba OTPOMEH (HampuMep, B IIATh pa3 Ooxslie, 9eM y xKesnesa) 1
BCEM M3BECTHO, KAK Pa3phIBAIOTCS MPOYHBIC COCY/BI C 3aMep3IeH BOZIOH, TO CTAHOBHUTCS MOHATHO, YTO
AHAJIOTHYHBIE TIPOLECCH COTPOBOXIAIOT JIEAMHOH MOKPOB MO MEpe POCTa €ro TOJIIMHEL HMEIOIHE
pasHyl0 TeMIeparypy CIOH HCIBITHIBAIOT ~PacITHPSIONIME HArPySKH KaK [ONepedHoro, Tak H
[IPOONBHOTO HampasieHus. VIMEHHO TIO9TOMY TIpH 3HATMTEJIBHAIX Mopo3ax Jei Jomaercs ¢
ODTYIIHTENbHBIM, "MYIIEYHbIM" [POXOTOM, M MO HEMY pasberatorcst JUIMHHBIE TPCUIHHBI, HMEIOLIHC
3aMBICIOBATYIO opmy (pHc.1).
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Puc. 1. Paznom na nogepxHocmu 1604, 6bl36aHHbLI €20 MeMnepamypHol Oepopmayuei.

OJHAKO XaOTHYHOCTb TPEHIMH Ha MOBEPXHOCTH JIbJla TONBKO KaXYIIAACs, €CIH NOMHMTD O MEXaHH3MC
B006Pa30BaHUs: TPEXAE BCETO B Hadane 3MMBI, KOTIA JIe[ €le He BE3IC OJMHAKOB IO TOJIIMHE,
HAIPSDKCHHS TIPOSIBIISIOTCS 10 FPAHAIIAM CTBIKOBKH TOJICTOTO M TOHKOIO JIETOBOTO NOKPORA, TO €CThb TaMm,
IJie MEKOBO/IBE PE3KO Tiepexout B rybuny. Ilpm atom miyboxas cTopoHa Bofoema OyzieT OnpeaensaThCs
110 GIM3KO pacmonaralomeiics K 0OBIYHO KpyTOMY Oepery TpeluHe, 1 Hao0OpOT.
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Puc.2. Obpasosaniue NepeUtHbIX MPewjul. 6 MECMAx CMbIKO6KU 60 ¢ PAZIUYHOT MOMUYUHOU.

JlymaeTcsi, paKTHIeCKuH HATEpec OyleT MpencTaBiirh TIPUMEPHBIH CYTOYHBIH XOJ| NIPUPOCTA JIbJA B
3aBMCHMOCTH OT,TEMIEPATyphl BO3/LYXa W YK€ MMCIOIIEHCS €r0 TOJINUHBI. Takue JaHHBIC CBEACHBI B
TaGMHILY, OHH TO3BOISIOT IIPOrHO3UPOBATH COCTOSHHE b/ HAKAHYHE BHIXO/A HA pbiGaiKy. 370, KOHEYHO,
HcaNbHAsS KAapTHHA, HE YYHTHIBAIOINAs CHEXHOro MOKpOBA HA MOBCPXHOCTH JIBAA. HsBecTHO, 4TO
TEIIONPOBOLHOCTH (B JAHHOM CIIy4ac — XONOAOIPOBOIHOCTE) CHera 1o 30 pa3 MEHBLIE, YEM Y JIba (Bce
3aBHCHT OT PHIXJOCTH CHEra), O3TOMY NPH CHEromajax Hajo BHOCHTH B pacHeTbl COOTBETCTBYIOLIYIO

HOTIPABKY.
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Cymounblii npupocm 1v0a

BaxHO HAyYHTHCS OHAMATH 0 BHJY NEPBOTO, €lle HEMPOYHOIO JIBJa, KaK OH pearnpyceT Ha Harpy3sKy.
3Hatomye PHIGONOBE TOBOPAT, 9TO TEPBEHIH Nel He OOMaHET, He NPEAACT, a BOBPEMs IONCKaXET 06
OTACHOCTH 3BYKOM M DHCYHKOM TPEHIMH, HAj0 TONBKO yMETh BHIACTH M CIILINIATE. TlpunoxeHHas K
TOHKOMY JbJy TOYCYHAs Harpy3ka BBI3BIBACT €TO nepopmarmmio B (opme wHamm, 00beM KOTOPOH
[MIOTETHYECKH COOTBETCTBYET 00BEMY BOJBL 1O BECYy PaBHOMY Macce, BbI3BaBlIEH nporu® Harpy3ku
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(puc.3). Tlpu MajoM Ipy3e MPOMCXOHUT yrpyrasd nedopManus Jipla U “ama nporuba pacmmpsaeTcs 1o
nepameTpy. Ecni Harpyska GyjeT BhILIE TIpelena ynpyroctt, o HauHeTCs TUiacTHUecKas nedopmanis
Jbja, ¥ "Jama" cTaHeT ObiCTpee yBEIMYABATECA B rTyOuHy, 9eM B DIMPHUHY, — 9TO Ha4ajIo pa3pylieHH
(mapylieHHE CILIOMIHOCTH) JIbJia.

Puc. 3. [Ipozub as0a noo HaZpY3KOLL: MH — MACCA HAZPY3KU; M6 = Macca 6blmecHenHoll 600bL.

06 ymnpyrdx CBOMCTBaX JibJa IOBOPAT CHEAYIOMHEE KOTMYCCTBEHHBIC NaHHbIC. Ecnd paccMaTpuBarbk
Ipo3padHbIii, Haubomee IIpOYHBIH JIefl, TO MpH UCHTPAJILHOM nporube ero B 5 CM TpellMH Ha HEM HE
obpasyercs; nporud B 9 cM BelCT K yCHIEHHOMY OOpa3sOBAHHIO TPEIIHH, nporu® B 12 cM BBI3BIBACT
CKBO3HOE pacTpeCKHBaHue, Npu 15 oM nen mHpoBaiMBacTCs. TpPEIIMHBI NOA NedcTBHEM Harpy3oK
BO3HHKAIOT JBYX THIOB: paHaibHbIC (puc.4-a) B KOHICHTPHICCKUC (puc.4-b).

Puc. 4. pacmpecKusanuil aboda noo Hazpy3KOU.
a - panuabHbIe TPEUIUHBL, HE BeJTyIIHE K [IPOBAILY rpy3a;
6 — paauaibHbIC TPEIWHEL COTPOBOX/AEMbIE KOHIICHTPHICCKIUMH paspylueHUsMH, BEIYT K OBICTPOMY

nposajy rpysa.

[py IBHKEHHH O HETIPOYHOMY JIBIY HeobxomuMo obpaiark 0coboe BHMMaHHE BOT Ha
4TO: ecii BO3HUKAIOT KOHIEHTPHYECKHE TPEILHHML, COTIPOBOXK/IAEMBIE  XapaKTePHbIM
CKPHITALIMM 3ByKOM, HYXHO HEMEUTEHHO CKOJIB3SILMM IIaroM MOKUHYTH OTacHBIA
y4yacToK, B 0C000 KPUTHYECKOH CHTyalHy Jydile Jiedb Ha jfed W OTION3TH B OOpaTHOM
HarpaBJeHHH.

Taxoxe HEIHAIIHE BCIIOMHUTH U JPYTHC npaBuiia nosefeHns Ha TOHKOM Ipay:

_ WU B KOEM CIiydae He XOMUTb 110 HEMY TYCHKOM, pHade pajnalbHbie TPEIHHbI Ha
"gopore" OBICTPO MPUPACTYT KOHIEHTPAYECKHUMH,

— He BBIXOJUTH Ha JICA B OJINHOYKY,

— TpOBEpPATH KAXKIBIM 1Iar Ha JbLY OCTPOKOHEYHOH MELIHeH, HO He OUTH €10 JIell
nepen coOoM — JyHdie cOOKY;

_ He MOJXOUTH K APYTHM pbiO0oNIoBaM OabKe 4eM Ha 3 MeTpa,

— HE HpI/I6J'II/I)KaTBC$I K TeM MecTaM, II¢ BO JIbAY UMEIOTCA BMEp31Ine KOpATH,
BOZXOPOCJIH, BO3AYILHBLIC ITy3BIPH,
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— He cJIeayeT XOOUTh psaaoMm C Tp@H.IHHOﬁ WU 110 Y4acTKy JbJa, OTAEICHHOMY OT
OCHOBHOIO MaccuBa HECKOJIbKHMH TpeIUUHAMH,

— HeoBXOIUMO OBICTPO TIOKHHYTh OMACHOE MECTO, SCIIH 13 npo6uUTOii JIyHKH HaYMHAET
OUTH GOHTAHOM BOJIA

— HEe TIepeABUraTbCA [10 TOHKOMY J1bAY Ha KOHbKaXx;

_ obs3aTebHO UMETh ¢ cOOO0H CpPEJICTBA CIACEHHs! IIHYP € IPY30M Ha KOHIIE,
JTIHHHYIO XKep/lb, LIUPOKYIO JOCKY;

Ecniu Bbi cTanu o4yeBMALEM HECHaCTHOTO Crly4as Ha BOQHOM 06beKTe UK CaAMK NONank B aHaNoruuHyo
CHTYauuIo, ¥ CyuecTByeT BO3MOXKHOCTL COOGWMNTL O NPOMCLIECTBUY, CPOuHO obpalaiTect 3a NOMOLLLIO B
MUC Poccuu no TenedpoHHOMY Homepy «01» unw ¢ mo6unbHoro Tenedona «112».

Wrounu: calft xypHano «Pribonosy» u «Pribonos-Elitey




