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Teopust Idupa pycckoro guieranra oe3 popmysa 9

AnHoranusa: CTaThs 3aKaHYMBACT LIUKJI CTaTei 1Mo TeMe «Teopust dupa pycckoro auneranta 6e3
dopmyn». Ocoboe BHUMaHHE YAENECHO TEXHUYECKOMY BaKyyMy, TOYHEE TIpaJHEHTy JaBJICHUS B
OKPYXaIOIMX HAC MPUBBIYHBIX Cpelax — BO3JyXe U BOJIE, C IIEJIbI0 MTOKAa3aTh KaK poJib BaKyyMa, Tak U
rpaJueHTa JaBJICHUS HE TOJIbKO JJI TEXHUKH, HO M JJIs MOHUMaHMs TOro, Kak D(up Mojb3yercs 3Toi
CBOEH IpaBoy pyKoil. IIpoBonuTCsS NOBEPXHOCTHBIN aHanu3 ypaBHeHus [lanunna bepHymum, Kak IOJIHOTO
3aKOHa COXPaHEHMsI SHEPTUU ¥ OCHOBBI JUISl BO3MOXKHOTO TEH30PHOT0 ypaBHeHHs Ddupa.

KarwueBbie cioBa: D¢up, nasnenue dupa, rpagueHT >PUPHOTO [ABICHUS, ypaBHEHUE
bepuymiu, BemecTBo, BUXpU U MOTOKH Dupa, 3pUpHBIA BaKyyM, SHEPTHs, BEUHBIH JBUTATEh, BEUHOE
JBW)KCHUE, TpaBUTAIUs, SHEprusi, Oe3zomopHoe (3(UPOONOpPHOE) IBMKEHHE, LEHTPOOSKHAs CHIIa,
TPAHCIIOPTHOE CPECTBO HA 3(UPOONIOPHOIL Tsre, MOTEHIMAIbHAsA, KUHETHYECKas U OapuuecKas SHEeprus
IIOTOKA U CPEJIBI.

I*

B npempiaymux crarbsx 3TOW CEpUU sI MOCTOSIHHO M PETYISIPHO MOMYEPKUBai, 4to Ddup
NOMYHHSCTCS 3aKoHY (ypaBHeHHI0) [laHninbl bepHyum, pe3yasraToM KOTOPOTo, IPEeX/e BCETO, SBISETCS
CO3JIaHKe TUMHAMHYECKOTO A(PUPHOTO BaKyyMma IpU Majeiinei ABmKkeHnn dQupHbIX Macc. [lox adhupHbBIM
BaKyyMOM s TOHHMMai0 J1000€ TOHW)XKEHHE JaBieHus D¢Pupa OTHOCHTEIHHO HEKOTO MaKCHMaJIbHO
BO3MO)KHOTO WJIH JIOKaJIbHOTO 3Ha4eHus. Ho Ha hoHe cHmkeHust 3pUpPHOTO NaBICHUS MOTYT B HEKOTOPBIX
00JyacTsX BO3HUKATH 30HBI (IIPOCTPAaHCTBEHHBIC JIMH3bI) C OTHOCUTEIBLHO TIOBBIIICHHBIM JIaBlIeHHEeM. UTo
B HUTOre TMOpOXAaeT Oapuueckoe mone Ddupa, B KOTOPOM BEHIECTBY MNPUXOAMUTCS OapaxTaTbCs Kak
MYIIMHKE B BOJHOM ITOTOKE.

To ectp, misa Ddupa 3akoHoM bepHynau obecrieunBaeTcsl CO3aHNE CIOKHOTO 0apUIECKOTO TOJI,
B KOTOPOM NIPOCTPAHCTBEHHBIE 00IaCTH C BHICOKUM JIaBJICHUEM YEPEAYIOTCS ¢ 00IACTSIMU C TIOHMKEHHBIM
naBieHueM. braromaps rpaauenty a¢pupHoro mapieHus DPup MpruoOpeTaeT CrmocOOHOCTh MEPEMEIaTh C
TOW WM WHOW CHIION BEIIECTBEHHBIC Tena 000 Maccel. B mpoctpaHcTBe 6€3 rpamueHTta 3QUpHOTO
JIaBJICHHSI BEIIECTBO HE MOXKET mepemeniarbes. i mepemMenienns BenecTBa, HanpuMep, KOCMHYECKOTo
KopalIisg, B MPOCTPAHCTBE CIIEAYET CO3/1aTh PSAAOM C HUM BOPOHKY C TOHMKEHHBIM JaBJICHHEM, JTMOO
JIMH3Y C TOBBIIICHHBIM JaBJICHHEM, JTUOO MO pa3HbIE CTOPOHBI MACChI BEIIECTBA HAAO CO3/1aTh U TO U
npyroe. M3BecTHass B MeXaHUKe W O0ImIed (usmke cuia — 3TO pe3yiabTaT CHENHATbHO WM MPHPOIHO
CO3/IaHHOTO TpaJueHTa 3(GUPHOTO AaBieHus (I WHON OKPYXKAoIel cpe/ibl — BO3/yXa, BObI, CElsl U
T.;1). YUenoBek u Bc€ UM co3naHHOe — 310 MUHUMYM Ha 95% Ddup ¢ oOmnreM pacTBOPEHHBIX B HEM
HYKJIOHOB. D(UpP — 3TO M €CTh TOHKOE TEJIO JII0OO0ro 4eraoBeKa, HEKOTOPhIE U3 KOTOPBIX MOTYT CBOUM
DdupoM yrnpaBIsTh.

HawuGonee npocro co3naBath B DpuUpe «BOPOHKU» (TMH3BI, BUXPH) C TOHMKCHHBIM JaBICHUCM.
J71st 3TOTO JOCTATOYHO 3aMYTHUTh B HEKOHM TOYKE I OOJACTH MPOCTPAHCTBA dPUPHBIA BUXPH, B HYTPH
KOTOPOTo B LIEHTpE WM Ha nepudepun aasieHne Dpupa pe3ko cHuxkaercss. Ecnu aBa BUXpsi HAYMHAIOT
BpAIIaThCS PSIIOM, TO B 3aBUCUMOCTH OT HAIPABJICHUS MX BPALICHHUS MEXIY HUMH CO3JaeTcsi 001acTh
emie 0oJbIero najeHus 3PUPHOro JaBJIeHUs, TM00 BOSHUKAET JIMH3A C MOBBIIICHHBIM JaBieHueM. Eciu
BUXPH BPAIIAIOTCS B OIHOM HANpaBICHUH, KaK 3TO UMEET MECTO y MapauIeIbHBIX OJHOHAIPABICHHBIX
TOKOB, TO BO3HHKAET 00JIACTH MOHIKEHHOTO JaBJICHHs, €CIIM BUXPHU BPALIAIOTCS B PA3HBIX HAIPaBIICHUSIX,
TO CO3JIAeTCS JIMH3a C OTHOCUTEIILHO MOBBIIICHHBIM JIaBICHUEM Ddupa.

OO6nacTe ¢ TOHWKEHHBIM JaBieHHeM O¢upa 3aTIruBaeT BHYTPh ceOs Kak BELIECTBO, TAK H
okpyxatomuid Ddup. OOmacTe ¢ TOBBIIICHHBIM JaBiieHHeM O¢upa BHITAJKUBACT M3 IIEHTpa Ha
nepudepuio Kak BeIecTBO, TaK 1 Y(QUPHBIC MACCHI.

Bakyym 3arsruBaeT YenoBeka WM JKMBOTHOE B 00J0TO MM Tps3b. [lomagas B 60710TO yenmoBek
HAYMHAET PE3KO JIBUTATHCS, MBITAsICh OT YETr0-TO OTTOJKHYTHCSA. B TycToil skmke mim OOJOTHON BOJE TO
NPUBOIUT K CO3JAHHUIO MOTOKOB C TOHFIKEHHBIM JIaBICHUEM, BEJIHMYMHA KOTOPOTO IMPOMOPIIHOHAIBHAS
IUIOTHOCTH TOTOKa. [ToaToMy armMocdepHoe naBieHue BIaBIUBAET YeloBeKa B 00JI0TO WM Ipsidb. M uem
aKTHBHEE YEJI0OBEK 0apaxTaeTcs, TEM CHIIbHEE ero 3acachiBacT (BIABIUBACTCS aTMOC(EpOi) Ha ITyOuHY.



IIpuMepHO Tak k€ NMPOUCXOAUT 3aCachIBAHME 4YEJIOBEKA IPU MPOBAJIMBAHUU IOA JIEN. TeueHue
MOJI0 JIBJIOM, TeMIIepaTypa BOAbI, OTIHYHas OT 4 rpaaycos 1o Llenbcuio, He3HAUNTENbHBIN BOIOBOPOT —
BCE 3TO 00JIACTH ¢ MOHWKEHHBIM JlaBieHueM. Tem Oonee, miuotHOCTh Boabl B 800 pa3 Gosibliie MIOTHOCTH
BO3ayxa. Uem cuibHee OapaxrTaeTcs 4ejoBeK, TeM CHIIbHEe aTMocdepa ero morpyxaer (BIaBIHBacT) B
BOJY.

O¢dup crpemMuTCs JIUKBUAMPOBATH OOJACTH KaK C TOBBIIIEHHBIM, TaK U C TOHUXEHHBIM
napneHueM. [loaToMy i coxpaHeHHs oOJiacTell C TOHM)KEHHBIM WJIM TIOBBIIICHHBIM JaBJICHHEM
HE00X0UM JTMOO0 MPUPOAHBIHN, TUO0 PYKOTBOPHBIN MPOIIECC — BpalllEHUE MaXOBUKA, JIEKTPHUUECKHI TOK
no npoBoaHuky, CBY-usnydenue, BpallleHHME KOCMHYECKOTO TeJa, AJIEKTPUUECKUH TOK IO 3aBUTKaM
CuramoBa, JJIGKTPOMarHUTHBIE  NPOLECCHl B JJIEKTPUYECKUX M MAarHUTHBIX  JIBUTaTelsX,
«3aMOpaKMBaHUE» MATHUTHOT'O TIOJII B MAarHUTAax, CO3/IaHUE CBEPXITPOBOAHUKOB U T. .

ComnacHO ypaBHEHHMIO bepHy/lnM naBieHMEe HU B OIHOW TOYKE MPOCTPAHCTBA HE MOMKET
MPEBBICUTh HEKOW MaKCHUMaJbHOM BEJIMYHMHBI, HEKOM KOHCTAHTBI, BEJIMYMHY KOTOPOM €IIE CIEAYET
YTOYHUTS.

O camoMm ypaBHeHUM bepHymIM s elle NONbITalOCh MOPACCYXKAAaTh B KOHIIE CTaTbM, TaK Kak
ypaBHEHUE bepHyIIM, Moxoxe, He MPOCTO YpaBHEHHUE ISl HEKOM TEOPETUYECKOW CTPYH WJIM TMOTOKa
KHUJIKOCTU. YpaBHEHHE BepHyIIN nmpu cOOTBETCTBYIONIEH TEOPETHUECKON MPOPAOOTKE MOXKET OKa3aThCs
CaMbIM Ba)XHBIM ypaBHEHHEM OD(dupa, HE yCTynalwmuM ypaBHeHUsM DiHmTeiHa win [Ilunosa B cBoei
IIPOCTOTE U 3HAYUMOCTH.

A TOKa paccMOTPUM MHOTOYHCIIECHHBIE CIIy4au HCIIOJNb30BAaHUS BAKyyMa B HAayKe M TEXHUKE
Hamux jaHel. [louemy s oOpamatoch k 310 Teme? Hy xoTst ObI moToMy, 4TO JH000€ BEIIECTBO — 3TO
cJIeTKa TMOANOPYCHHBIM HAIMYUEM HYKJIOHOB Ddup. UeM Oosbilie HYKJIOHOB, TEM HUCIOpYCHHEE YMCTHINA
O¢up cBoum napom. Tak YTO BHIBOJIBI, TOTYYCHHBIE PH UCCIETOBAHUH BEIIECTBEHHOTO BaKyyMa MOXKHO
CMEJIO MEPEHOCUTD Ha caM Ddup.

Ilycts, HampuMep, Mbl BBIKAYMBAEM BO3JyX M3 CIELMaIbHOro mnosioro mapa. Ilocne orkauxku
BO3/yXa TaM ocTaércs Dup, Ha 0OHapyKEHHE MPUCYTCTBUS KOTOPOT'0 y YeIOBEKa HET HUKAKHX OpraHOB
YYBCTB M MHCTPYMEHTOB. [103TOMYy (h)M3MKHM CUMTAIOT, YTO B TAKOM IIOJIOM MIape IMOCJE BbIKAYMBAHUS
OTTyZa BO3ayXa ocTaércs myctora. Mexny Tem emé ApucroTenb yrBepknai, uto Ilpupoma Goutcs
IIyCTOTHI.

C BelecTBEHHBIMHM Ta3aMH Mbl Kak-TO HAyyMJIMCh oOpamiarbesa. Ecnu raz cocTouT W3 pasHbIX
MOJIEKYJI, TO MbI BBOAMM IMOHSTUE MAPIUATBLHOTO AABICHUS U CYUTAEM, YTO JIOJISI IABJICHUS Ka)X0To rasa
paBHa J10J1€ MOJIEKYJ B OOIIIEM KOJIMYECTBE MOJIEKYJI CIIOKHOTO Ta3a.

[Touemy 3TOT mpHHLIMI MBI HE pacmpocTpanseM Ha D¢pup? [loueMy HET Takoro MOHATHS Kak
napiuaibHOe 1aBieHue Ddupa?

IIpu sTOM crenyer MOHMMAarh, 4TO JaBieHHWe D¢upa B BeUIECTBE HUXKe, 4yeM B ODdupe 6e3
BELIECTBA.

B cmiy MHOTHUX 0OCTOSATENBCTB MBI MOKEM OOXOIUTHCS O€3 TaKoro MOHATHS Kak DQHup u ero
napruaibHoro nasieHus. Ho xorga mel BeixoguM B KocMmoc, TO JOMKHBI MOHUMATh, YTO TaM JIABJICHHUE
€CTb, €CTb MaTEPHUs, 32 KOTOPOE MOXKHO <3allEMUTHCSI», OT KOTOPOU MOYKHO OTTaJIKUBAaThCS.

[TnaBas B Kocmoce, MbI MOMKHBI BecTH ce0sl Kak phIObI B Boje. Pribe, 4ToOBI mepeMemarsecsi B
BOJZIE HEOOXOJMMO COBEpIIaTh JABa JEHCTBHSA — CO3[aBaTh B MOMEHT 3arfiaTbIBAHUS TOPLUUHN BOIBI
MOHIKEHHOE JIaBJIeHHE mepesl cO00H, a ¢ MOMOIIBIO )KaOEpHBIX KPBIIIEK phl0a CO3/1aeT BUXPHU, OTIIPABIISS
UX K XBOCTY, M TIO Mepe MPOABMKECHUSI BUXPEH K XBOCTY M3rH0arh CBOE TEJNO TaK, YTOOBI 3TOT BUXPh
TOJIKAJI TEJIO BIEPEN WM B HYXKHOM HampaBieHUHU. [[IaBHUKM M XBOCT — 3TO HMHCTPYMEHTHI,
MO3BOJISIOIIME PhIOE BEIOPATh HY)KHOE HANPaBJICHUE MIEPEMELICHHUS.

Ecnu pri6a Oyner paboTarh TOJBKO XBOCTOM, OHA HUKY/A HE MOTJIBIBET. [IJ1si Hauana oHa HauMHaeT
YCKOPEHHO paboTarh xadpaMu, a TOJIBKO IIOTOM HauMHAeT paboTaTh XBOCTOM, «OTTAJIKMBASICh» OT BUXpEH
U C OTPOMHOM CKOPOCTBIO MepeMelarbesi B Bojie. PaboTy XBocTa BUAST MPAKTHUECKH BCE, a BOT paboTy
»abp TOIBKO camble HaOIonaTeNnbHbIe. A BUXPU HUKTO HE BUIHT.

MHe nymaercs, 4TO OTBOJS CBOE TEJIO OT BUXpS, pbl0a CO3/aeT BUXPh, KOTOPHIA BpallaeTcs B
JpPYTyl0 CTOPOHY, YeM MPOXOAALIMHA BIOJb Tela BUXpb. B pesynbrare ppida TakuM 00Opa3oM CO3/1aeT



00JIaCTh TOBBIIICHHOTO JaBJCHMSA, HEKOe IMOJo0He TI'BO31sA, BOUTOrO B JOCKY, OT KOTOPOTO YK€
OTTOJIKHYTBCSI HUYETO HE CTOMUT.

JInst KOHTPOJIA 3a JIaBJICHHUEM BOJBI BIOJb T€la Yy PbIObI €CTh OUYeHb BAKHBIM OpraH — OOKOBas
JMHHUSA, C TIOMOIIBIO KOTOPOH pbl0a HE TOJIBKO OTTAJIKMBAETCS OT 00JacTell B MOBBIIIEHHBIM JAaBICHUEM
BOIbI, HO U MOYKET OXOTUTHCS Ha CBOUX XKEPTB JIake Oyyud COBEPILICHHO CIIETIOMN.

[TodanTazupoBaB TakuM 00pa3oM, TOCMOTPEB BHUMATEILHO Ha PUCYHOK (hOpENr B MIOTOKE BOJIHI,
cnenannblii camum lllayGeprepom, moiayuun ygap mo Mo3raM. M kak g pasblie 00 3TOM HE HOAymal
(puc.1)?

Buxpu, xotopble co3matoTcst pbiOoil kaOepHBIMU IJIACTUHAMM, 1O PAa3HBIM CTOpOHaM e€ Teja
BpALAlOTCSA B pa3Hble CTOPOHBI. A ATO O3HAYAET, YTO MEXKAY HUMH CO3/1aeTCsl 007acTh C MOBBIIICHHBIM
napiaeHueM Boabl (1 Ddupa). DTU BUXPU MOTYT CIUTHCS B OIUH TOPOBHIHBI BUXPb, B <JIBIPKE»
KOTOPOT'O JIaBJIEHUE BOJIbI TOBBICUTCS €I11€ OOJIbLIE.

Buxpu, BpallalollMecs No YacoBOM CTpenke
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Buxpu, BpaljalwouiMecs MPOTUB YAaCOBOMW CTPEJIKH

Puc.1. MexanusMm ToiKaHus pbIObl BOAHBIM ITOTOKOM U BUXPSIMH.

B pesynbrare nmeeM Brepeau pbiObl MOHMKEHHOE JaBlIEHUE, a OJIMkKE K XBOCTY — MOBBIIICHHOE.
U gem akTuBHEE pbiOa paboTaeT xabpamMu, TEM 3Ta pa3HUIA OOJIbIIIE.

[Ipu ompeneneHHONW aKTUBHOCTU PBIOBI 3TOT TPAaJUEHT JaBJICHUS BBICTPEIUBACT pPHIOOHM, Kak
YeJIOBEK BBICTPEIMBAET BUIIHEBOW KOCTOUKON, HAKUMast Ha He€ cOOKY C AIBYX CTOPOH CBOMMH MaJIbIIaMH.
U dopenb, Hecsa 3TH BUXpH Ha cebe, JIETKO MepesieTaeT yepe3 BOIO0MAa ] WIH MOPOT.

3aciyroit Qopenu SBISETCS TO, YTO CBOMMHU JACUCTBUSIMH OHAa CO37ajla BUXPH C IEPernagom
JTABJICHUS BOJIbI, 3aTPAaTUB MPU 3TOM HEMHOTO SHEPTHH.

A BOT OpoCOK pbIOBI BepX BIOJb W BHYTPH BOAHOTO IOTOKA COBEPUIMJI CO3JAHHBIN €10 mepernas
naBieHus Bosibl. Y sHeprus 3Toro Opocka B ThICSUY pa3 00JbIlIe YHEPreTHUECKHUX 3aTPaT PhIObI.

OHeprus BUXpsI BO3pacTaeT MPONOPLHUOHAIBHO KBAApaTy JIMHEWHON WM YITIOBOM CKOpocTH. A
sHeprus, TpeOyemas Al CO3/[aHUS BHXpS, BO3pAcCTaeT MPSMO MPONOPIHUOHAIBLHO YacTOTe padOThI
xabpaMu. A 3TO TUIIMYHOE YCIIOBHE ISl CBEPX CAMHUYHBIX YCTPOMCTB.

Bot on kako#i cekper dopenu! Huvero nmuyHoro, omHa umcras ¢usuka. Al na, Biacos, aif na
CYKHH CbIH!

Teopust Ddupa pycckoro auieranta 6e3 GopMmyn ¢ JETKOCTbIO OOBSCHAET TO, YTO HE MOT TO-
HayyHOMY OOBsICHUTH naxe cam lllayGeprep, a Tem Oosee yu€Hble ero BpeMeHH. Jla M coBpeMeHHbIE
TUTYJIOBaHHbIE YUEHBIE IBHO HE CIIPABUJINCH C ITOU 3aaueil.

Buxpu, xotopsie cozmaer pbida CBOMMH XKaOEpPHBIMH KPBIIIKAMHU, 3TO aHAJIOTH MaXOBHKOB HIIU
rupockornoB. Mnu TabauyHbIX KoJel, KOTopeie Tak momornu Hukone Tecma. Bpamasch, MaXoBUKH TeM
CaMBbIM CO3/IAaI0T OMOPY 00 OKPYKAIOIIYIO Cpefy, Oyab TO Boaa Wi Dup.

Bpamasce B pasHble CTOPOHBI, 3TH BUXPH CO3JAIOT 00NACTh C MOBBIIIEHHBIM JaBJICHUEM BOJBI,
KOTOpasi TOJKAaeT pIOy BIiepes O6e3 3arpar sHepruu ¢ e€ cTtopoHbl. OCOOCHHO 3TO YMEET JIenaTh Meu-phIda.

Tak modemMy ppIOa yMeeT HCIOIb30BaTh MaxOBUK (BUXPh) JJIsl CBOETO MEpEMEIICHHs B BOJE, a
4esoBeK Juisi nepeMenieHust B Kocmoce (Ddupe) ucmonb3oBark MaxoBHK HOKa €lIe HEe Haydwics? Maio
TOro, ouuMagbHble Y4YEHBIE 3asBISIIOT, YTO HHUKAakoro Ddupa Her, uro B KocMmoce mapuT 3ioBerias
yCTOoTA.



3HAYNUT JIU 3TO, YTO KOCMUYECKHUE TMOJIETHI HAaM BOOOIIE HEKUMHU CHJIa 3amperieHpl? M 3To Mbl
MPOCTO TaKKE TITYIIIBI, KOTOPIE CaMH ce€0e BEUHO POIOT SIMBI?

A Benp Bc€ mpocto! Bparas cepeay TpaHCIIOPTHOTO CPEACTBA Maphl MAXOBHKOB C BPAIICHUEM B
OJTHYy CTOPOHY, a C3aJy TPAaHCIOPTHOTO CPEJCTBA TaKHE e Mapbl MAXOBHKOB C BPAILEHHUEM B pa3HbIe
CTOPOHBI, MOXKHO CO3/1aTh 00JaCTH ¢ MOHMKEHHBIM ¥ TIOBBIIIICHHBIM Y(PUPHBIM JTaBICHUEM, YTO MTO3BOJIHT
TPAaHCIIOPTHOMY CPeACTBY (3Be3m0aETY) mepeMeniarthess B Ddupe Ha Oobine pacCTosHusS 0e3 oropoca
macc. [ernansHo!

BaxxHO TONBKO MPaBUIIBHO PACIIOIIOKUTH MAaXOBUKHU OTHOCUTEIBHO JIPYT Apyra. MHade momaydurcs
IIPOCTOH IYK.

I*
Teopuss Ddupa pycckoro pwmieranta 0e3 ¢GOpMya TMO3BOJSET JIETKO OOBSCHUTH TPHUYUHY
U3BUIIMCTOCTH peK (puc.2)

Puc.2.

B u3BMIMICTOCTH pek BHHOBaTa «oabEéMHas» cuiia. Korma Boga peku HaumHaeT opMHpPOBATH B
CHJTy MacChl CIIy4ailHbIX ()aKTOPOB HEKOTOPYIO YTy, TO CKOPOCTH BOJHOTO MOTOKA MO HAPYKHOW KPHUBOU
Iy OKa3bIBaeTCsi Ooubllle, 4yeM 1Mo BHYTpeHHed. Kpome Toro, mo HapyKHOW KpHUBOW OyTH DPEKH
BO3HHMKAIOT Pa3HOTO POja BUXPH.

Bcé BMecTe co3maer mo Hapy>KHOM 4acTu AYTH MOHWKEHHOE JaBJICHUE BOJIbI, 4 10 BHYTPEHHEH —
MOBBIIIICHHOE. BO3HUKIINI TpaiueHT JaBIeHUS BOABI HAYMHAET BO3/ICHCTBOBATh HAa Oeper Ha HApyKHOU
nyre, Oeper MoIMBIBACTCSl U U3BHIIMCTOCTh HApacTaeT co BpeMeHeM. M 3ToT rpagueHT TeM Oolblie, 4eM
Oonpiie MIOTHOCTH Bombl. Iloiima peku paspacraercs mo mupuHe. OcoOCHHO BECHOH, Korjga Boja
XOJIOJHAS.

B utore peka oOpaszyeT OorpoMHOE YHCJIO TETelb ¢ caMoil pazHOW MPOTsKEHHOCTHIO. C OIHOM
CTOPOHBI ATO TUIOXO IS HEKOTOPBIX JIIOACH, KOTOPBIE CUMTAIOT, YTO PEKU JODKHBI T€Ub MPSAMO, Kak
0oJbIIeBUKHN BelsAT Teub peke Kybanb. Ho ¢ apyroit CTOpOHBI, METIMCTOCTh PEKH YBEIUYUBACT YHCIIO
BUXpEH B Bojne, Onaromapsi KOTOPHIM BOJIa OYHMIIACTCS OT NMPUMECEH, YHHUTOXKAET OAKTEPHH U BUPYCHI.
YBEIMUUBACTCS TEPPUTOPHUSI, TJIE IOYBA MIPOMUTHIBACTCS BOIOH.

Co3znarotcst OJaronpusiTHBIE YCIOBUS JJIsi paCTEHUM W JKMBOTHBIX. J[a W /U1 YeloBeKa ecTh 4eM
MOXKUBUTKLCA. Eciu peka Tedér 6e3 meTelnb, TO OKPYKAIOIUEe TEPPUTOPUU HCIIBITHIBAIOT JAC(PUIINT BOJIHI,
BCS PaCTUTENBHOCTH MOTHOAET, a Ha GoHe nedunmTa BoAbl MOTUOACT )KMBOTHBIA MHUD, @ 32 HUM THOHYT
Wi yxoasaT Jrogu. [loWMbl pek JOKHBI OOBSIBIATHCS 3alOBEIHBIMH 30HAMH [0 OTHOIICHHUIO K
YKUBOTHBIM M HEKOTOPBIM PAaCTEHUSIM, CO CTPOTO PEIIIaMEHTUPOBAHHON JIEATETLHOCTHIO YETIOBEKA.

Bce 3Tr 3aBUTYIIKK PEKU CO3TAIOT TEPPUTOPHUIO, KOTOPASI OKA3BIBAETCS B COCTOSIHUU TP TTABOJIKE
MOTJIOTUTh OTPOMHBIE OOBEMBI BOJZIBI, YTO YMEHBIAET YIIepO OT CHIIBHBIX JOXACH u maBoakoB. Korma
YeJIOBEK 3aKOBBIBACT PEKy B OETOH, ycTpauBaeT miioTuHbI i [ JC, a 320IHO CTPOUT BIOIH PEKH ropoja, TO
OH caM cebe poeT MOTHIIY, TaKk KaK Telepb BOJa IOCTEe JOKICH M TaBOAKOB BCS OKAa3hIBACTCS B
3a0€TOHUPOBAHHOM pYCIIE.



B wurore momywaem ropopa, 3amuThle TpsA3bl0, Kak 3To ciaydminock B Kpeimcke, TOwiucu u
OO0JIBIIIOM UYHCIIe eBPONENCKUX ropooB. C MHOTOYHCIEHHBIMU Y€JI0BEYE€CKUMH kepTBaMu. L{nBnnusanus,
6muH! 3TO PSMO yKa3bIBaeT, YTO BIACTH MpeEpIKaIllie B IOTOHE 33 «KPACOTON», OOJIBIIMMHU ACHbBIaMU U
PEUTHHIOM OKa3bIBAIOTCS rOpas3zio MIyNee CBOMX MOAONEUHbIX.

Bor Takum HexuTpbM criocoboM D¢up MOMOraeT YelOBEUECTBY BBDKHMBATh. A JIOAM BMECTO
071aroapHOCTH 3aKOBBIBAIOT PEKU B OETOH M TPAHUT, YEM IOJPHIBAIOT OCHOBY CBOEIO CYIIECTBOBAHHS.
Benuk yenosek, Ho ryn!

I

B nocnenHee Bpemst opunnanbHble yIEHBIE CTAIN CYUTATh, YTO IycToTa (DHp) ABISETCS HEKUM
¢u3nUecKkuM BaKyymMOM, B KOTOPOM MOTYT HPOHCXOIUTHh HEKHE (PIIOKTYaIllMM OTHOCHUTEIBHO HYJIEBOTO
JIABJICHUS U HYJIIEBOM YHEPIMH, NIEKTPOHBI, IIOZUTPOHBI. ..

JInyHO 5 He BHUZAEN HUIAEC OTPULIATEIBHOIO AABJICHMs, OTPULIATEIIBHOM MAacChl, OTPULATEIBHON
SHEpPrUH U OTPULIATENBbHOM cKopocTH. Be€ 310 abcTpakuuu Tex, y KOro He Bce JjoMa, JIMOO MHOIA TaKue
abCTpakIMK JeWCTBUTENFHO MOMOTAIOT, HO MPH 3TOM HAg0 YETKO MOHMMATh, YTO a0OCTPaKIUs — 3TO
aOCTpaKIMs, HEKUI KOCTBLUIb, TOMOTAIOIINI pacCUYUTaTh HYXKHBIM MMapaMeTp y BelecTBa win Ddupa.

Hampumep, HaM Ha0 BBIYUCIUTH MAacCy KPYIVION IIJIACTUHBI, B KOTOPON €CTh KPyINIO€ OTBEPCTHE.
Beruncnsiem BHavasie Maccy Kpyriioi MiacTUHbI 03 yuéTra KpyIIoro OTBEpCTHUs. 3aTeM BBIUUCIIAEM Maccy
KpYyIJIOTO OTBEPCTHUS, CUMTAsl 3Ty MacCy OTPULATEIbHOM. 3aTeM CKJIaJblBa€M IEPBYI0 BEIMYHMHY CO
BTOPOM M MOJIy4aeM MacCy KpYyIJIOi IJIaCTUHBI C OTBEPCTUEM.

B Ilpupone, no yrBepxkacHuio A.bepexHoro, HeT oTpuuarenpHbIXx BenuuuH. B Ilpupone Her
OTPULATEILHOW DHEPIMH, OTPHULIATENIBHBIX MACC, OTPHULIATENBHBIX TOKOB, HET aHTHBEILECTBA, KAK U HET
TEMHOM SHepruu ¥ TEMHON marepuu. OTpHULIATENBHBIM TOT WJIM WHOW IapaMeTp CTAaHOBUTCA IO BOJIE
OIpeJIeIEHHOTO YeJIOBEKa, KOTOPBIN B KOHKPETHBIII MOMEHT MPOBOIUT aHanu3 (uznyeckoro npouecca. 1
€My YIOOHO CKOPOCTH MHOTO HampaBJICHUs MpHUIAaTh OTPULIATETIHbHOE 3HAYEHUE, BPEMEHHO MPUPABHATH
HEKUI nmapameTp O€CKOHEYHOCTH, IPUHATh, YTO HEKUE BUXPH HECYT OTPULATENbHYIO MacCy U SHEPTHIO U
T. 1. U korma y4éHblif ueT Ha OoJOOHBIH II1ar, TO 3TO 03HAYAET, YTO Y HETO €CTh SICHOE OHUMAHUE CBOUX
JNEUCTBUHM M, 3HAUUT, OH NPEKPaCHO IOHMMAET NPUPOAHBIE 3aKOHOMEPHOCTH, JOBEACHHBIC 10 HEKOU
abcrpakuuu. Mnu He TOHUMAET, a CTapaeTcsl MPOCTO Ka3aThCsl YMHBIM.

B Hayke M TEXHHKE BBICOKOE aBJICHHE HMCIIOJIB3YETCSI OYEHb aKTMBHO. JTO TMAPABIMKA, CKAThII
BO31yX, cxarblii kucinopon. /IBC paboraer Ha cxkaroil ruasme. B 1enom ncnosiab3oBaHUE BBICOKOTO
JIaBJICHUs] TIOHATHO Ha WMHTYUTHBHOM YypoBHe. M mostomy B ocoboii pekname He Hyxnaaercs. Kak
TOBOPUTCS B OJHOM aHEKJOTE, HEYEro AyMaTh, TPSACTU HANO. Tak 4TO 3TOMY HAIPABICHUIO TEXHUKU s
BHHUMAaHUE YIENIATh HE HAMEPEH.

Mexnay TeM BakyyM, IIOHUMAaeMbIl KaK IOHMKEHHOE IABJICHUE WIM IPOCTPAHCTBO, JIMIIEHHOE
YacTH WM CJIEIOB BEILECTBA, TOXKE aKTUBHO HCIIOJIB3YETCs KAK B HAyKe, TaK U Pa3HBIX ITPOMBIIIICHHBIX
TEXHOJIOTHSIX.

OKCIIEPUMEHTAJIBHBIE HUCCIICOBAHNUS HWCHApEHUs M KOHACHCALUU, IOBEPXHOCTHBIX SBIICHUH,
HEKOTOPBIX TEIUIOBBIX IIPOLIECCOB, HU3KHUX TEMIEPATYp, SACPHBIX M TEPMOANEPHBIX pPEAKLUU
OCYIIECTBIIIIOTCS B BAKYyMHBIX yCTaHOBKaX. OCHOBHON MHCTPYMEHT COBPEMEHHOU SAEepPHOU (HU3UKH —
YCKOPUTENb 3apsHKEHHBIX YaCTHI] — HEBO3MOXKEH 0e3 BaKyyMa.

BakyyMmHBIE CHCTEMBI IPUMEHSIOTCS B XUMUU I H3Y4EHHs CBOMCTB YUCTBIX BEIIECTB, U3yYCHUS
COCTaBa U pa3zciICHNs] KOMIIOHEHTOB CMECEH, CKOPOCTEH XUMHUUYECKUX PEaKIUH.

TexHnueckoe MPUMEHEHHE BaKyyMa HEIIPEPBIBHO PACIIMPSAETCS, HO ¢ KOHIIA IPOLIOTO BEKa U J10
CHX TMOp HambOoyee BaKHBIM €ro MPUMEHEHUEM OCTaeTCs AIEKTPOHHAs TEXHHUKA. B 31eKTpOBaKyyMHBIX
npubopax BakyyM SBIS€TCA KOHCTPYKTHBHBIM 2JIEMEHTOM M 00s3aT€NbHBIM  YCIOBHUEM  HX
(YHKIIMOHUPOBaHMS B TEYCHHE BCETO CpoKa ciykObl. KHHECKONBI U 3JIEKTPOIaMITbl — MPUMEPHI TaKUX
YCTPOMCTB.

Huzkuii u cpenHuil BakyyM HCIIONIB3YEeTCS B OCBETUTENBHBIX NPUOOpax U ra3opaspsIiHbIX
ycTporicTBax. BpICOKHMII BakyyM — B NPHEMHO-YCHJIMTEIBHBIX W TeHEpaTOPHBIX Jammax. Hawmbonee
BBICOKHE TpeOOBaHMs K BaKyyMy MpPEIbSBISIOTCS MPU HMPOU3BOACTBE AIEKTPOHHO-IYUEBBIX TPYOOK M
CBEPXBBICOKOYACTOTHBIX MPUOOPOB.



CrniexkaHue B BaKyyMe€ IOpPOIIKOB TYTOIIaBKMX METAJNIOB, TAaKHX, Kak Bosb(pam M MoiIuOJeH,
SBJISIETCS OJHUM U3 OCHOBHBIX TEXHOJOTHYECKHUX IMPOILIECCOB MOPOIIKOBOM MeTaurypruu. CBepXuucThble
BEIIECTBA, IOJIYIPOBOJHUKHU, AMAIEKTPUKH H3TOTABIMBAIOTCS B BaKyyMHBIX KPHCTAJIJIM3ALMOHHBIX
yCTaHOBKaX.

CrnutaBbl ¢ JH0OBIM COOTHOIIEHHEM KOMIIOHEHTOB MOTYT OBITh IOJIy4€HBbl METOJAAMU BaKyyMHOM
MOJIEKYJISIpHOM 3nuTakcuu. VcKkyccTBeHHblE KpUCTaibl anmasa, pyOuHa, candupa MNOIy4yaroT B
BaKyYyMHBIX YCTaHOBKaX.

st paboThl TIOJNIYIIPOBOAHMKOBOTO TpuOOpa BakyyM He TpeOyercs, HO B TPOIECCE €ro
U3TOTOBJICHUS LIIMPOKO MCIOJNB3YeTCs BaKyyMHas TexHOMOrus. OCOOCHHO HIMPOKO BaKyyMHasl TEXHHUKA
NPUMEHSIETCS B TMPOU3BOJICTBE MHUKPOCXEM, TIJl€é MPOLECChl HAHECEHHMs] TOHKUX IUIEHOK, HOHHOTO
TpaBJICHUS, DJICKTPOHOIUTOTpaguu OOECIIEUMBAIOT IOJYyYEHHE 3JIEMEHTOB DJJEKTPOHHBIX CXEM
CyOMHUKpPOHHBIX pPa3MepOB.

B Meramnyprum miuaBka M MeperiaB METajuIOB B BaKyyMe OCBOOOXKIAET MX OT PacTBOPEHHBIX
ra3oB, Omarogaps 4yeMmMy OHHM HPUOOPETAIOT BBICOKYI0 MEXAaHHYECKYIO MPOYHOCTh, IIACTHYHOCTH M
BS3KOCTb.

[InaBkoii B BakyyMme IMONY4arOT O€3yIIepOAUCThIE COpTa jKele3a JUIsl AJICKTPOABUTATENIEH,
BBICOKORJIEKTPOIPOBOIHYIO ME/b, MAarHWi, KanbLWi, TaHTal, IJIaTUHY, TUTaH, LUPKOHUH, OepHiuMy,
peAKue METajulbl M MX CIUIaBbl. B Mpou3BOICTBE BBICOKOKAYECTBEHHBIX CTajiel IIMPOKO MPUMEHSETCS
BaKyyMHUPOBaHHE.

Juddy3ronHas cBapka B BaKyyMe MO3BOJISET MOMyyaTh HEPA3bEMHbIE T€PMETHUHBIE COSIMHEHUS
MarepuanoB C CHJIBHO Pa3IMYAIOLUIMMHCA TEMIIepaTypamMH IUIaBICHHUsS. TakuM CIOCOOOM COENUHSIOT
KEpaMHKy C METajUIOM, CTajb C JIIOMHUHHMEM U T. J. BbICOKOKaueCTBEHHOE COEMHEHUE MAaTepualioB C
OJTHOPOJIHBIMU CBOMCTBaMHU 00ECIIEYMBAET 3JICKTPOHHO-TYUYEBasi CBApKa B BaKyyMe.

B MammHOCTpOoeHMHM BakyyM NpPHUMEHSETCS MpPH HCCIEIOBAaHUIX IPOLECCOB CXBAaTbIBAaHUS
MaTepUaJIoB M CyXOro TPEHHUS, IJIs HAHECEHMs YNPOUHSIOUX MOKPBITUN Ha PEXYLIUH MHCTPYMEHT U
M3HOCOCTOMKHX TMOKPBITUN HA JETaly MalllH, 3aXBaTa U TPAaHCIOPTUPOBAHUS AeTajiell B aBTOMAarax U
ABTOMATUYECKUX JINHUSX.

OnTHyueckasi MPOMBINIIEHHOCTh PU MPOU3BOACTBE ONTUYECKUX M OBITOBBIX 3€pKall Meperuia C
XMMHUYECKOTO cepeOpeHHsi Ha BaKyyMHOE alllOMUHHpoBaHue. [IpocBeTeHHas onTHKa, 3allUTHBIE CION U
uHTephepeHIIMOHHBIE (PUIBTPHI MOITYYalOT HAIBLJICHUEM TOHKUX CJIOEB B BAKyyMe.

X¥UMHYECKass MPOMBIIUIEHHOCTh NMPUMEHSET BaKyyMHbIE CYLUWJIbHBIE amlaparbl IPU BBITYCKE
CUHTETHUYECKHX BOJIOKOH, MOJUAMHUIOB, aMHHOIUIACTOB, MOJUATHIIEHA, OPraHMYECKUX DPACTBOPUTEICH.
Bakyym-QuiabTpel HCHOJB3YIOTCS TpPU HPOM3BOACTBE IEJUIIONO3bI, OyMaru, CMa3o4HbIX Macel. B
IIPOM3BOACTBE KpacuTeliel U y1oOpeHH MPUMEHSIOTCS KPUCTAIIIN3AlMOHHbBIE BAKYYMHbBIE arnaparbl.

B 531eKTpOTEXHUUYECKON MPOMBINUICHHOCTH BaKyyMHas IIPONMTKA KaK CaMblii JKOHOMWYHBIN
METOZl  IIUPOKO  paclpocTpaHeHa B  MPOU3BOJICTBE  TpaHC(OPMATOPOB,  ANEKTPOJABUTATENEH,
KOHJZIeHCaTopoB U KaOeneidl. IloBbImaroTcss cpok ciayxkObl M HAJAEKHOCTh IMpH paboTe B BaKyyMme
NEPEKITIOYAIOIINX IEKTPUUECKUX alnapaToB.

Ha Ttpancmopre BakyyM HUCHONb3yeTcs AJIs TOAAYM TOIUIMBAa B KapOIOpaTopax, B BaKyyMHBIX
YCUJIUTENSIX TOPMO3HBIX CHCTEM aBTOMOOMiIeH. MMuTanus KOCMHUYECKOro MpOCTPAHCTBA B YCIOBUSX
3eMHOM aTMoc(epbl He0OXOAMMA JIJIsl UCTIBITAHUS HCKYCCTBEHHBIX CITyTHUKOB M PaKerT.

B MeaunuHe BakyyM MpUMEHSIETCS JJs COXpPAaHEHHS TOPMOHOB, J€YEOHBIX CBHIBOPOTOK,
BUTaMHMHOB, IIPH MTOJyYCHUN aHTUOMOTHKOB, aHATOMUYECKHX M 0aKTEpUOJIOTMYECKUX MPENapaToB.

Jlerkue pacmmpsitorcs Onaromapss BaKyyMy, KOTOPBIM CO3/1a€TCSl OPraHW3MOM B IUJICBPAIbHOU
nosoctu. Hapymenue 3Toro Bakyyma, IHEBMOTOPAKC, MHOTA IPUBOJIUT YEJIOBEKA B JIETAIIBHOMY HCXO.Y.
BakyyMm ecTb B OpIOIIIHOI MOJIOCTH, UMEHHO 3TOT BaKyyM ITOMOTaeT padoTaTh KUILIEYHHUKY.

B nuieBoil NpPOMBIIUIEHHOCTH ISl JAJUTENBHOIO XPAHEHWS M KOHCEPBUPOBAHUS IMHUIIEBBIX
IPOAYKTOB HCHOJB3YIOT BaKyyMHYIO CYILIKY BbIMOpaxuBaHHeM. PacdacoBka CKOpOMOPTSIIUXCS
IPOJIYKTOB, OCYIIECTBIsIEMasi B BaKyyMe, UTO YUIMHAET CPOKH XpaHeHHs (ppyKToB U oBolield. BakyymuHoe
BbIMIApMBaHUE PUMEHSETCS TIPU MIPOU3BOACTBE caxapa, OIPECHEHUH MOPCKOI BOAbI, COJIEBAPEHUH.



B cenbckoM XO3MHCTBE IIMPOKO PAaCHpOCTPAaHEHbI BaKyyMHBIE JOWJIbHBIE ammaparsl. B ObiTy
IBUIECOC CTAJI HAIMM HE3aMEHUMBIM ITIOMOIIHUKOM. BaHTy3 Mcnonb3yercs B caHTeXHHUKE. C MOMOIIBIO
BaKyyMa 3aryckaeTcsi paboTa cugoHa.

Jla, aBuanuio 4yTb He 3a0bl1, Beb NOABEMHAS CHUJIA SBJIAETCS HAIISAHBIM IPUMEPOB 0€30IOPHOMN
cuibl. TouHee ONoOpoN I Kpblila SIBISETCS TPAJUEHT JaBJICHUS, HAallpaBICHHBIA BBepX. 1 He nckioyaro,
YTO B 3TOM TpagueHTe A0JA S(PUPHOrO TpajUeHTa BIIOJHE COMOCTaBUMA C JoJiell armMocdepHoro
rpaueHTa. A eciaM CYMTaTh BO3AYX MCIOPYEHHBIM D(UPOM, TO MOHIATHO, YTO CAMOJIET JIETAeT Ha
s¢upHOi TexHonoruu. IlonbéMHas cuina — 310 cuina OOKOBasl, OJHA UX TE€X CHJI, YTO CTaBAT KpecT Ha
TeopuH DUHIITEHA. BOKOBBIE CHIIBI CTABST KPECT Ha TEIIOBOM cMepTu BceneHHoi, Tak Kak MOIIb 3TUX
CHJI Topa3o OoJbllie, B COTHHU Pa3, YEM Pa3HbIE CUJIbI CONPOTHBIEHUS. FIMEHHO OOKOBBIE CHIIBI IO3BOJISAT
CO3/1aBaTh CBEPX €IMHUYHbBIE YCTPONCTBA U Pa3HbIE TaM BEUHbIE IBUTaTEIN.

I'paguenT naBlleHHMA MCIONB3YETCS B BO3AYLIHBIX WIapaxX, TPAaHCHOPTHBIX CPEACTBaX Ha
BO3IYIIHOW MOAYIIKE, 3KpaHomjgaHax. Jlake B aBTOMOOMJIECTPOCHUH TOABEMHASA CHJIa HA00OpOT
(HampaBiIeHHAsI CBEPXY BHH3) HCHOJIB3YETCS VISl YBEIHMYCHHS CLICIUICHUS KOJIEC C TOPOIKHBIM TTOJIOTHOM.

B npOMBIIIUIEHHOCTH ISl OYUCTKH BO3AYXa MUCIOJIB3YIOT LIUKIIOHBI, a JJIs MOJIYyYEHHs TOpPSYEro 1
XOJIOJHOTO BO37yXa — BHUXpeBble TpYOku. [Ipmuém c OGompmuMm 3HEpreTudeckuM 3 dextoM. Tompko
1IymMa MHOTO.

OTH mpuUMepbl KpaCHOPEYMBO IIOKa3bIBAaIOT, YTO O€3 BakyymMa WM TpaJleHTa JaBlICHUS B
OKpYXKarollleil Hac cpele MHOTHE JOCTIDKCHMS YelloBedecTBa ObUIM OBl HEBO3MOXHBI. VIcronb3oBaHue
BELICCTBCHHOIO BaKyyMa U I'PaJMEeHTA JaBJICHHS B BO3yXE U BOJE — 3TO MEPBBIN IIAr K MCIIOJIb30BAHUIO
BaKyyma 3(HpHOTO.

W 4ro mHTEpECHO, 3Has O MOABEMHON CUIJIE, MHOTUE TUTYIOBAHHBIE YUEHBIE BCE HUKAK HE MOTYT
YBUAETH T€ CUJIbI, KOTOPbIE MPEBPAILAIOT HAlll MUP B BEYHO JKUBOH. YUEHBIE MO/ 3aKOHOM COXpaHEHMs
SHEPruM MOHHUMAIOT TOJIBKO €ro oopyook. Ilo MX MOHATHAM CyMMa MOTEHUUAJIBHOW M KHHETHYECKOH
OHEPrUM €CTh BEJIMYMHA NTOCTOSHHAsA. MexXy TeM 3aKOH bepHy/IM 03BOJISET PaCIIMPUTh 3TOT 3aKOH —
CyMMa MOTEHIIUAIbHON, KWHETUYECKON M 0apUYeCKO HEPTrUU €CTh BEIWYMHA TOCTOSHHASA. DTO U €CTh
NOJTHBIM 3aKOH coxpaHeHusi sHepruu. Iloka oduuuanpHas HayKka J0 3TOT0 He Joaymaiachk. Mexay Tem
naBieHre D@upa HACTOIBKO BBICOKOE, YTO MHOTHE MPOCTO HE MPEACTABISIOT HACKOIBKO ATO MEHSET
XapakTep IpoIeccoB 0OMEHa SHEpruel Kak MeX Iy BEIeCTBEHHBIMH TeJIaMH, TaK U MEXJy BEIIECTBOM U
Ddupom.

I*/

BemectBo MOXKET HaXOAUTBCA B TPEX arperaTrHbIX COCTOSHUSAX — TBEPAOM, KUIKOM H
razoobpazHoM. Tak u Dpup MOKET OBITh Ta3000pa3HBIM, JKUJIKUM U KpUCTATHYecKuM. Eciiu Ha TBepoe
TEJI0 MOXKHO BO3JEHCTBOBAaTb, KaK IIPABWJIO, CTPOrO HANPABICHHON CHUJIOW, TO Ha JKUIKOEC WIH
razoo0pa3Hoe BEUIECTBO MOXKHO BO3JEHCTBOBAaTH TOJBKO OOBEMHO MOBBIIIEHHBIM WM TMOHMKEHHBIM
naBieHreM. Hampumep, Ha )KHIIKOCTh MO>KHO BO3/IEHCTBOBATH TpaBUTAIIMEH U aTMOC(HEPHBIM TaBICHUEM.
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JlanHbIi 6apoMeTp MO3BOJISET U3MEPATH AaBlieHHE aTMoc(hepsl B MM PT. cT. PaHblie HopMaibHOE
arMocdepHoe JaBlieHHe olleHnBaoch mudpoi 760 MM pt. cT. Teneps cpennee arMmocdepHOe TaBieHUE
CHHM3WJIOCHh. B CBOJKax moroisl s JaBHO HE CIBIIIAJ, YTO I/E-TO JaBiieHHE mpeBbimaeT /60 MM pT. CT.
OO6b14HO TOBOPAT 0 745-750MM PT. CT. A 3TO TOBOJTBHO HU3KHUE U PHI.

[TpuunHO# MOXKET OBITH CHHXKEHHE YpOBHS Kuciopoaa ¢ 21% o 18-19%.

Tak Ha3pIBaeMOE <JIOTEIUICHHE», CYMACIIECTBUE IIOTOJBI, CKOpPEE BCEro, CBS3aHO HE C
NOBBIIIEHUEM YPOBHS YINEKHUCIOTO Ta3a, a C 3aMETHBIM CHIDJKEHHUEM YpPOBHS KHUCIOpoZa C
OJJTHOBPEMEHHBIM CHIKEHHE aTMmocepHoro nasieHus. OCOOEHHO B BEPXHUX CIOAX aTrMoOC(epsl.
CHususcs ypoBeHb 030Ha. M 3T0 mpu ToM, 4TO BbIcOTa arMocheps! ymensiuiack Ha 20%.Kpowme toro, B
arMocdepe TNOBBICHICS YPOBEHb CEPHBIX COEAMHEHHUM, YTO MPUBOAUT K IOHMKEHHUIO MPO3PAavyHOCTH
aTMOCQepbl U KUCIIBIM JTOMKISM.

Tak 4TO Ha «qIOTEIJIEHHE» BIMAET MaJCHUE aTMOC(EPHOTO AABICHMS, CHUKECHUE [aBIICHUS
KHCJIOPO/Ja, YMEHBIIIEHUE KOHIIEHTPAIIUM 030HA, MOBBIIIEHUE YPOBHSI YINIEKHUCIIOTO I'a3a U BO3PAaCTaHUE B
arMocdepe YpOBHs CEpHBIX COEIMHEHUH U IPYTUX BPEIHBIX BELECTB.

ITouBbl CTAHOBATCS KHUCIBIMM, Ha HHUX PAacTEHMsSM HEYIOTHO, OHM IIEPECTAIOT JaBaTb ypoxail.
['mOHyT Nuénbl U Apyrue HACEKOMBbIE, ONBUISIONIME LIBETKOBBIE PAacTeHMs. Mbl BUHUM HHOIJIAHETSH, a
BUHOW JTOMY SIBJIIEMCS MBI CaMU B CBOEM HEYEMHOM JKEJIaHUU BCE C)K€Yb, YTO MOXKET I'OpPETh, PaaH
IIOJIy4EHUS TEIUIa U DHEPTUU.

OTH NPUYMHBI TPUBOIAT K TOMY, YTO JI0 TIOBEPXHOCTU 3€MJIM CTAJIO TOXOIUTH OOJbINEe CHHUX H
yIbTpa(UONETOBBIX JIydel, 4To co3jaer BreudarieHue, yto CoNHIE CTajJo M3IydaTb OOJblle CHHUX,
¢uoneroBbIX U yabTpaduoneToBbix dydel. SkoOsl ConHile Hayao mpeBpanarses B royooii kapnuk. Ho
BCE ropaszo MpoIIE U CTpaIlHEE.

Mpbl camu Kucaopon arMochepsl CxKUraeM B TOIKaxX 3JeKTpocTaHuuil, korenbHbIX U JABC. Ilpu
9TOM OJIMH aTOM YIJIEpPOJla CKOBBIBAET Cpa3y JiBa aToMa KUCJIOpoJa. 3HAUUT KyO He()TH MM CIKUKEHHOTO
rasa BBIBOIAT W3 arMocdepbl HABEYHO [Ba Kyba CKIKEHHOTo Kuciopona. [loBelieHHE YpOBHS
YIJIEKUCIIOTO ra3a Ha OAMH O00BEM NPUBOAMT K CHIXKEHHIO KHCIOpoAa Ha JBa oObéma. Orcroma u
CHIDKEHHE aTMOC(EPHOTO AaBICHHUS.

W 4ro0bl 0TBECTH THEB Hapo/a OT cels, BIACTh U yu€Has OpaTBa NEPEeBOIAT CTPEIKU C KUCIOpoa
Ha YIJIEKUCIIBIN Tas3.

Mon, B M3MEHEHHMH KJIMMara BHHOBAaTa JBYOKHMChb YITIEpPOAA, a TO, YTO IPH 3TOM KHCIOPOI
nponajgaer, a arMoc(epHoe [IaBICHUE MaJaeT, TOBAPUIIM TOMAJIKHUBAIOT, YTOObI HE HAHECTH Bpena
pPa3HBIM TaM YIJIEBOJOPOAHBIM OaHkupaM. babio u kagHOCTh TOOEKIAIOT.

Takum 00pazoM, MpOTaJKUBAaHUE TEOPUU IOTEIUICHUS 10 BHHE YIVIEKHCIIOIO ra3a sBISETCS
COCTABHOM YaCTBIO MOJUTHUKH [0 YHUYTOKEHUIO YEJIOBEUECTBA MAJIO-TIOMAJLY.

Brnactu BMecTo TOro, 4ToObl YMEHBUINTH POU3BOACTBO aBTOMOOMIIEH, paboTaonx Ha OEH3UHE
U KEPOCHHE, YBEJIMYUTh IUIOIIAJM JIECOB, AT A0OpO Ha yBeIWYeHUEe A00bYM HeTH, ra3a U ymis,
yBeIU4eHUe mnpousBoacTBa aBromoduieir ¢ JIBC, Ha BhIpyOKy CHOMPCKHX JIECOB, KOTOPBHIE SIBIISIOTCS
OCHOBHBIMH IOCTaBIIMKAMU KUCIIOpOJa B aTMOC(epy.

To ects, [IpaBurensctBo PO uner Ha npecryruieHus npotus [Ipupoasl, Ha reHOIU ] HACEIAIOINX
Poccuto HaponoB. B pe3ynbrare Mbl BBIMPEM HE OT roJiofa, a OT yaylbs. CTpaiiHas CMepThb.

[TpenoTBpaTUTh BCE 3TO MOKHO TOJIBKO IEPEX0I0M Ha 3(UpPHbIE TEXHOJIOTUH, O YéM Hallla BIacTh
Jla)ke 3HaTh He xoueT. VIM, BUINTE 1M, KaNUTalIu3M N0JaBail, CONUAIN3M JUIsl HUX HEBO3MOXKEH. /[ Hux
TOJIBKO T'a3 MOXKHO HCIIONIB30BaTh B KauecTBE HYHEProHocuTens. Bmecto Toro, 4roObl ynydmiath XU3Hb
HapoZ0B, HaceJIOMUX Poccnio, HalM Tak Ha3bIBAEMbIE BIACTH COLIM C YMa, XOTAT BECh POCCHHUCKHUU
ra3 EBpomne nog XBOCT 3aCyHYTb.

N Bcé Tombko 3arem, utoObl CIIA cBo¥i raz He MorH moctaBisITh B EBpomy. CkiageiBaeTcs
BrieyamiieHue, 4ro Biactu CHIA u P® neicTBylOT COIIACOBAaHHO C LEIbIO0 pa3pylICHUs €IUHCTBA
EBporibl.

MoskeT OBITh 3TO M XOPOIIO, TOJBKO HETOHITHO, KakoBa B 3ToM Oanarane pons PD? [Toxoxe, 4To
CHIA u P® sBAsitoTCSI KOJIOHUSMH, TOYHEE YIPABIISIONUMU KOMITAHUSIMH BenmukoOpuTaHUM U KOPOJICBHI
Anrmuu. MenHo ans AHmu HeoOxomumo paspymuTs EC, uroObl He MIaTUTh TPUUIMOH (DYHTOB 3a
BEIX0OI 13 coctaBa EC.



I*

Hapsiny ¢ pTyTHBIM OapoMeTpoM MOXKHO HCIOJIb30BaTh OapoMeTp BOAHBIN. M BOT TyT yke
CTAaHOBUTCSI WHTEepecHO. Jleno B TOM, YTO B BOASHOM OapoMeTpe BBICOTAa BOAHOTO CTONOA paBHA
npumMepHo 9.8M.

OTO y)Xe MOXET 3aMHTepecoBarh JI000ro m3oOperarens, Tak Kak MoabEM Boabl Ha 9.8 M Oyner
POUCXOIUTH O€3 3arparT 3HEpPruM, UCKIIOUUTENbHO 3a cu€T Bakyyma. C JOpyroil CTOpOHBI, OTKayaTb
Bo31yX B 10 M3 ropasno mpoie, 4eM MOAHITH Ha BEICOTY 5-9meTpoB 10 M3 BObI.

Benp mnotHocts Bomel B 800 pa3 Oombliie MIOTHOCTH Bo3Ayxa. [IpuMepHO BO CTOJBKO pa3
IUIOTHOCTH BOJIBI OOJIBIIIE MIIOTHOCTH MapOB BOIBI.

[ToaTomy BoaHBIN OapoMeTp MpH aJeKBaTHOM K HEMY OTHOLICHHMH MOXKHO MPEBPATUTH B OYEHBb
II0JIE3HOE YCTPONCTBO — dHEProreHepaTop, HacocC, TEMJIOrEHEPaTop U T.A.

Hampumep, MOXXHO ¢ MOMOIIBIO BOAHOTO OapoMeTpa IMOAHSATH BOAY Ha BBICOTY /-9 METpoB, a
IIOTOM TIE€PEKPHITH TPYyOy, 3aTeM CHATh BAaKyyM M BBUINTH BOIY B JPYTyl0 HAKOMHUTEIbHYIO E€MKOCTB,
OTKyJa e€ MOJKHO Mo/iaBaTh Ha TypOuHy [lentoHa unm HeYTO aHATOTHMYHOE.

Mo>kHO U3 BOAHOTO OapoMeTpa caenarh BOAHBINA HACOC, €CIIM YyCTAaHOBUTH BHU3Y €r0 JIBa KJlaraHa.
Houbio Takoil Hacoc OyneT 3a cueT ymiyOJleHHs BaKyyma 3acachlBaTh BOJLY M3 PEKH, a THEM 3a CUET
HarpeBa BEpXHEH YacTH 3Ty BOIY BbLIABIMBaTh B pe3epByap (MOWJIKY Ui CKOTA) MJIM TIO/aBaTh Ha
opoiaemoe mnoje win rpsaku. C MoMoupio HEernoYKd TaKuX HAaCOCOB BOJY MOXHO MOAHSTH Ha J1t0OYIO
BBICOTY.

Tak HUKIMYHO, MOXKHO MOJHMMATh BOJIY Ha JIIOOYIO BBICOTY M IOJIy4aTh 3Hepruto. M He Hamo
Hukakux ['OC. EcrecTBEHHO, YacTh 3HEPIrUU NPUAETCS MOTPATUTH HA CO3JJAHUE BaKyyMa.

Jlig co3maHus BaKyyMa MOXKHO MCIIOJIb30BaTh HE TOJBKO BAKYyMHBIN Hacoc, HO W HarpeBaHHUe
BO3JlyXa WJIM 3aMEIIECHHUE BO3AyXa BOASHBIM IIapOM C IOCIEAYIOIIEeW ero koHiaeHcauueu. llocnennunii
BAPUAHT CaMbIi MHTEPECHBIN U, TOXOKE, SKOHOMUYHBIH.

Tak 4yTO, HEe HMCKIIOYAI0, YTO MCIIOIH30BAHMWE BAKYyMHBIX TEXHOJOTWH MO3BOJIUT JJIS Hadaja
CO03/1aTh YHEPTOTreHePaTopP.

Bakyym Oyner mogHuMaTh BOAY Ha HY)KHYIO BBICOTY B CHELMaJbHBIN pe3epByap, a OTTylIa BoJa
OyaeTt ciauBaTbCs BHU3 U BpallaTh TypOuHbI Tuma TypOuHnsl [lentona unu Cernepa.

Ho MoXHO mopHMMaTh BOAY C NMOMOIIBbIO JIMHAMUYECKU CO3JaBAEMOIO BaKyyMa. OTOT BapUaHT
yke Oyner HempepblBHBIM. Boma ¢ momomipio co3gaBaeMbIX BHUXpei OydeT HEmpephIBHO IO3TAITHO
noxaBaTbcs HaBepx Ha BeicoTy 50-100 M, a oTTyma yke CTeKaTh CaMOTEKOM TOA JCHCTBHUEM CHIIBI
TSKECTH.

[TogauMaTe BOAY C TMOMOIIBIO BHUXPS MOXXKHO MHOTUMH cnocobamu. OOuH U3 HUX — 3TO
HCIIOJIb30BaHNE CHEIMAIBHO PACCUMTAHHBIX U CKOHCTPYUPOBAHHBIX «I1YJIbBEPH3ATOPOB» UIIH YCTPOUCTB,
NOXOXUX Ha HUX (puc.4).

BepxHun BacceiH g

"‘MynsBepusatop"

Typb6uHa ¢ reHepaTopoM

HuxHuiA 6acce|p“||-|_/
Puc.4. Buxpesass muaul 3C.




bnaronapst tuHaMu4eckoMy BaKyyMy MOXKHO MOAHSTH BOAY HA HYKHYIO BBICOTY, IOTPaTUB B 2 U
Oosiee pa3 MEHbILE SHEPTHHU, YEM STO HEOOXOAMMO sl MOTHATHS BOAkI 1o popmyne E=mgh./Iymaro, uto
IIPU XOPOIIIEM BUXPE MOKHO JIOBECTH 3TO COOTHOMIeHHe oT 2 10 8-10,momHuMast Boy 3a OJUH dTam Ha 5-
9 M, MO’KHO IOAHATH BOAY Ha JIIOOYIO BBICOTY.

CnuBast €€ ¢ »Toi BbicoThl Ha TypOmHbI IllaybGeprepa, Ilentona wmm Cernepa, MOXXHO yxe
HOJYYUTh CaMyI0 HACTOAIIYI0 OE3IUIOTHHHYIO THAPOBAKYYMHYIO 3JEKTPOCTAHIUIO, JJISI KOTOPOH He
HYXEeH OCCKOHEUHbIN BOAHBINA MPUPOAHBIN MOTOK, a JOCTATOYHO HEOOJIBLIOr0 Ha4yalbHOTO pe3epByapa.
BeckoHEUHBIH MOTOK HEPTHH MOXKHO yKe OyleT MOoIydaTh 3a C4ET yCKOPEHHOTO 000poTa OHOM U TOM ke
MOPILUU BOJbI CHU3Y BBEPX C MMOMOUILIO BUXPEN U CBEPXY BHU3 C TIOMOIIBIO CUJIBI TSHKECTH.

I*/
OaHuM U3 NEpBbIX, KTO TMOIMBITAJCS MCHOJIb30BaTh BAKYYMHYIO TEXHOJOTHIO JUIsl MPOU3BOACTBA
sHepruu ObuT HekTo Gravio,KOTOpbIi OPraHU30BBIBAI JIJISI ATOH 1[ETM MHOTOYHCIICHHBIE (GOPYMBI.

Tenepb MOHATHO, YTO TAaKKUM CIIOCOOOM OH MPOBOIWJI OMPEACIEHHBIA MO3TOBOM IITYpM TPYIHON
Ui Hero npo6ieMbl. Hy u 3a01HO HaxonuII JIOXOB, KOTOPBIM MPOZIaBal 3a HEIOPOTO YEPTEKU Ha pa3HbIe
u3NeNnus — TapyCHBIM BeTporeHeparop, OJJeKTporeHeparop Ha 0Oa3e BoAgHOro Oapomerpa,
CaMOBpaIIAIOIIYIOCs 00YKY € BOAOI U MacioM M elie MHOTO APYIHX HHTEPECHBIX KOHCTPYKIIUH.

[To Gompmiomy cuéTy, 3TH KOHCTPYKIIMH OBLIM MHTEPECHBI caMH MO cele, a HEKOTOphle ObLIN
BIOJIHE paboTocriocoOHbl. Takue, HanpuMep, Kak MmapycHble BeTporeHeparopsl (puc.5).

DnekTporeHeparop Ha 0a3e BOIHOTO OapoMeTpa MPENCTaBIsIM M3 ceds TpyOy okomo 12 m
BBICOTOM, 3aII0JTHEHHBIC BOJIOH U MOTPYKEHHBIE OTKPHITHIM KOHIIOM B OacceiiH ¢ Bonoii (Puc.6)
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[Ipeamomnaramock aBropoM (Qravio), 4to mocje MEpBOro 3amycka ¢ MOMOINBIO CBEYM BOISHOMN
CTOJO BMECTE C MAacjioM HaBepXy HAdYHET COBEPIIATh BEPTHKAIbHBIC KOJICOAHUS, YTO IMO3BOJHUT BOEC
TepeMBaThCsl U3 TPYObl B HIDKHUI OacceliH n oOparHo OcTaercs yCTaHOBUTH BHHU3Y TPYOBI TypOuny. U
TaKiM 00pa3oM IMOIy4aTh EKTPOIHEPTHUIO.

DHEpruo e Uil MoAnep KaHusl KojaeOaHuil mpeamnosaraiock opars u3 ¢azoBoro mnepexoma. Ho
YTO-TO TIONDIO HE TakK. Y MHOTHX, KYNUBIIUX JTOKYMEHTAIMIO U CHCNABIINX TaKHE BOJOCTOJIOOBBIC
mukpol DC, mocneaHue He 3apadboTaiy.

Pa3mpInuisis 0 mpudrHax Heyaad, s MPUIIET K BBIBOAY, YTO YHEPTUH, KOTOpas BBIICTSETCS 32 CUET
¢dazoBoro mepexoqa HEAOCTATOUHO JJI TOTO, YTOOBI MOJEPKUBATh KoeOaHus cTo0a BOABI BHICOTON B
10 meTpoB.

BosmoxkHO, Bepx TpyObl Hajo ObUIO A yCUJIEHHS MapooOpa3oBaHUsT HEMHOIO IOAOrPEBaTh.
BriosHe BO3MOXKHO, 4TO B OPUTHHAIBHOM yCTaHOBKE Qravio pu MepBOHAYAILHOW 3aIlyCKe MCIIOIb30Ball
6o ra3 bpayna (HHO), 160 cmech Bo3ayxa ¢ OCH3HHOM.

A B mporecce pabOThl YCTAaHOBKU OMSATh-TAKM B CaMOM BEpXy B OOJIACTH BaKyyMa pPEryIspHO
CcBeYa TMODKUTAIa JTMOO BO3AYNTHO-OCH3MHOBYIO CMECh, JUOO OMATh-Taku ra3 bpayna, nmmubo Boma
HeOoIbIIOr0 00BEMa TIpeBpalanach B map ¢ MOMOIIBI0 MUKPBOJIHOBKUA B TOT MEPHUON KOJIeOaTelTbHOTO
npolecca, Korjaa BoAsIHON CTOJI0 OMyCKajcs BHU3.

HecmoTrpss Ha TO, YTO y MHOTHX Takue BojpocTosn6oBbie Mukpol DC He 3apabotanu, 3Ta
KOHCTPYKIIMSI MOXKET OBITh MOJOKEHAa B OCHOBY 0OJie€ COBEPILEHHON KOHCTPYKIUHU, B KOTOPOH yxke
MOYKHO HCITIOJIb30BaTh TEXHOJIOTHH, pa3pab0OTaHHbIEC B MMOCICTHEE BPEMS.

Hanpumep, npousBoactBo raza bpayHa, UCHOIb30BaHKUE TJIA3MEHHBIX CBEUYEH I MPEBPALICHUH
HEOONIBIINX MOPIMA BOMBI B MAp, UCIOJIB30BAaHNE AIFOMHUHHUEBBIX CILJIABOB ISl IIPOW3BOJICTBA BOAOPOA.
U tax panee.

B xoHue xoH1IOB, B Takoil MUKpoI' DC oueHb Mallo y3710B, B HEE€ MPAKTUUYECKH HET, YTO MOXKET
JIETKO TOoJIoMaThCes, Takast MUKpol DC MOXKeT OBITh clieJlaHa OUYeHb dKOJIOTHYHOM. OCTanbHbIE HETOCTATKH
MOTYT OBITh JTUKBUIUPOBAHBI B TIPOLIECCE TPOBOIUMBIX UCCIICIOBAHUN U UCTIHITAHUH.

Ha 6a3e Takoi#t Mukpol DC MOKHO MOMBITATHCS CIENIaTh OMPECHUTEIbHYIO YCTaHOBKY (pHC.7)
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B sTtom ompecHutene, moxoxe, CiaeAyeT «MaHOMETP» C MPECHOM BOIOW TEMJIOW30JIMPOBATh OT
«MaHOMETpa» C COJEHOM BOAOHM, M 3a0[JHO MOJAEPKUBATh Oojiee HU3KYIO TEMIEparypy, YTOObI BOJHBIC
napsbl JIETKO KOHJIEHCUPOBAINCH, YIITYOIIsisi BAKYYM HaJl COJIEHON BOJOM.

OnHOBpPEMEHHO € MPECHON BOIOM MOXHO OyJeT MoJy4aTh Maccy IOJIE3HBIX BELIECTB, HAPUMED,
MOBAPEHHYIO COJIb, @ TAK)KE HEMHOTO 3JIEKTPOIHEPTHH.



Bmecto reHeparopa MOXKHO HCIONB30BaTh OOBIYHBIA MOTOp. YUTO MO3BONUT CO3AATh HAaJ
«MaHOMETPOM» C TIPECHOW BOION BHXph, B TMpeAeliax KOToporo OymaeT He TOJIbKO BakyyM, HO H
MOHIDKEHHAS TEMITepaTypa, 4TO YBETHUUT dPPEKTUBHOCTH OMPECHUTEIIS.

I*/
Bakyym pabotaer Takke B gaHHo# cxeme (puc.8).

Bo3pyx p1 C;

Bopa

G s1 ‘s1>sz f s2

p2 Bo3ayx

p2opl Bopa

Puc.8.

Ilon neicTBHEM I'paBUTALMK BOAA U3 BEPXHEW CEKLUU IEPEIMBACTCS B HIKHIOW cekuuio. M3-3a
9TOTO JaBjieHue ra3a (Bo3/1yxa) B BEPXHEH CEKIIMM YMEHBINACTCS, a B HIXKHEH yBenuuuBaercss — p2>pl.

Bo3nyx ¢ paBneHwe p2 OaBUT Ha BOLY B HIDKHEW CeKIMM, a TocieqHss paboTaeT Kak
TUAPOYCUITUTEIND, IEPEMENIasiCh 0 U30THYTON TpyOKe U3 HUYKHEH CEeKIIMU B BEPXHIOIO.

Tak kak rpaBUTanMs BO3IAECHCTBYET MOCTOSHHO, TO M BOJA LHUPKYIUPYET MOCTOSHHO. M1 B 3TOM
Ipoliecce Iepernaj AaBJICHHUs MEXIy HaBICHUEM ra3a B BEpXHEH CEKIMM W HWXKHEH CEKUUU HUIpaeT
BaXXHYIO pOjb. Takas BOT MEJIOYb.

Slu S2 — o100 TIomAAN cedeHui TpyO, coemawHstomux cekiuu. Kak ycranoBun bunenkui,
6norep, mzo0perarens M MPOBEPSUIBIIUMK 3aKOHOB (DM3MKH, JJIS NPEBPAIICHUS TAKOW KOHCTPYKIMH B
BEUYHBIN (POHTAH HEOOXOAMMO, YTOOBI COOMIOIANIOCH ycioBue — S1>S2.

Ecnu eme mpu 3ToM TedeHHE BOABI MO TPYOKE M3 HIMIKHEH CEKUMH B BEPXHIOIO MPEBPATUTH B
MPEPBIBUCTOE C MOMOIIBIO0 MPOCTOrO MpepbIBaTessi, paboTaroIero Ha YIHEPrUH MPOTEeKaroIe yepe3 Hero
BOJIbI, TO MOJKJIIOYaeM T'MIpOTapaHHbIi 3((EeKT, a 320HO U BBICOTY MOABEMA BOJIBI.

Ho npu 3TOM, HE HCKIIOYEHO, YacTh BOJBI OyJeT 3a CU€T Bakyyma MpeBpallaThcs B Map, a CTPys
BOJIbl — B YepeI0BaHKE BOSHBIX U MAPOBBIX 00BEMOB.

I*
Xody BepHYThCS K pbldam u moaBomHoi joake IllayGeprepa. IllayOeprep mpemioxun MHOTO
PAa3HbIX yCTpOﬁCTB, A€ TaKk WJIW HHA4e pa60TaeT BAaKyyM W TMOBBIINICHHOC JAaBJICHUC B BO/JC. n OIHUM
TaKUM YCTPOHCTBOM OBLT MPOEKT MOABOAHOM JToaku (puc.9).
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[IpoekT mpocToil. B mepeaHei yactu JIOAKU UMEETCS] BOPOHKA, Yepe3 KOTOPYIO MOCTYMAaeT BOAQ,
KOTOpasi TOJOBHOM 4YacTblO JIOAKM IIpEBpallacTCcsl B Psij BpallAIOIUXCA I[OTOKOB, KOTOpBIE 3aTeM
BbIOpACHIBAIOTCS € OOJIBILION CKOPOCTHIO HA 33 JHIOI0 KOHMYECKYIO YacTh JIOJKH.

IloTokOB MHOrO, JIOKAa JABMXKETCS, MOITOMY MHOXECTBO JTHX BpPALIAIOLIMXCS OJMHAKOBBIX
MOTOKOB, 00pa3yloT MO CYTH BOJHBIM CEJIEHOHJ, BHYTPHU KOTOPOTO CO3/1a&TCsl MOBBILICHHOE JIaBJICHHE
BO/JIBI.

W yem MeHblIEe AMaMETp COMPANIN, TEM AaBIEHUE BOABI BbE. [103TOMYy Bech 3TOT ceneHouz U3
BOJIHBIX ITOTOKOB TOJIKAET JIO/IKY TaKOW KOHCTPYKIIMH BIIEPEN C OOJbILEH CHUIIOH.

K »s10ii cuiie nmpucoenuHsIeTcd U PEaKTUBHBIM KOMIIOHEHT OT ABMKYIIEHCS OT TOJOBBI K KOHILY
JIOJKH BOAHBIX criupaneil. [Ipu 5ToM conpoTuBiIeHne BOIa TAKOM JIOAKE MPAKTUYECKU HE OKa3bIBACT.

[IpaBna y Takoil JOAKM €CTh HEOOJBIION HEIOCTATOK — HECKOMIIEHCHPOBAHHBI MOMEHT, OT
KOTOPOTO MPHUAETCS U30aBIATHCS C IOMOIIBIO PYJeH Ha 33 IHEM KOHIIE JO/IKH.

Ho MoHO BMECTO JIONKH M3 OHOTO KOpIyca clejaTh MOJBOIHYIO JOAKY-KaTaMapaH, y KOTOpOn
BOKPYT Ka)KJI0T0 KOpPITyca BOAHBIE IIOTOKU OyIyT 3aKpy4YMBATHCS B PA3HBIX HAMIPABICHUSAX.

Koneuno, nonka monydutcs OOJBIION, HO B HEKOTOPBIX CIydasX Takash KOHCTPYKLHUS MOXKET
oKa3arbCs mpeanoututTenbHei. [IoIBUTCS AOMONMHUTENbHAS 001aCTh C MOBBIIICHHBIM JIaBJICHUEM BOJBI.
[Toka HUKTO OJBOIHBIE JIOAKN TaKOM KOHCTPYKLMH HE MpeAarai U He CTPOUIL.

Bo03M0XHO, 3ByKH OT BOJIHBIX ITOTOKOB, BPAIAIOIIMXCS B PAa3HbIX HANpaBICHUSX, OyAeT TIYIIUTh
JpYT Ipyra U JOAKA CTAHET HECIBIIIHOM.

Ecnu Ha Takoil j0/1Ke YCTaHOBUTH BEUHBIM A(HUPHBIN BUTATENb, TO TaKas JOAKA MOXKET MONOITY
HE TOJHUMAThCsl Ha MOBEPXHOCTh. ABTOHOMHBIE OE3JIOJHBIE JIOAKH MOTYT CTaTh TPO3HBIM OPYKHEM
IPOTHB aBUAHOCIEB MM BOCHHBIX MOPCKUX 0a3 MPOTUBHUKA.

Hupmxkabnb, Oyaydd <IIOIBO3IYIIHOW» JIOAKOW, TOXKE MOXET OBITh CHAOXKEH aHaJIOTHMYHBIM
nBmxuteneM, [Ipasna motpedyercs coznaBath Oosiee ObICTpBIE BpAIIAIOIIUECs TOJOBHBIE YaCcTH. JDTO HE
npobnema. JlupmxkaOnp mpoie cienarb B BHUJE BO3AYUIHOTO KaTraMapaHa WM TpUMapaHa, TOHJIONY
MOXHO pPa3MECTUTh IOCEpeANHEe, TOTAa CaMU JABHraTelId MOXKHO cJelaTh 0ojiee KOMITAKTHBIMU U
pa3MecTuTh Mo 00erM CTOPOHaM AUPUXKAOIs. A 3TO Kak pa3 MO3BOJIUT YBEIMYUTH YACTOTY BpallleHUs
TypOUHBI, CO3a0NIeii BUXPEBbIE CITUpPAJIbHBIC MOTOKH, 0OBUBAIONINE KOHUYECKHE KOPITyca JBMKUTENEH
mupwxkadns. M Bc€, nupmkabib OyaeT TONKaTh BIEpE] MOBBIIMIEHHOE JaBJIEHHE, CO37]aBaéMO€ BHYTPU
BO3YILIHBIX CIIUPAJIEH.

[To ananoruu ¢ 3TOM MOABOIHOW JIOAKOM, MOX0XKE, MOKHO CO3/1aTh JIETAIOUIYIO TApeJIKy, KOTOpast
OyleT TMOANEepKHUBATHCS B IMONETE Yepeloll MCIYCKAaeMbIX BHM3 WM BOOK TOPOBHIHBIX BHUXpEH HIH
Cripasieil BO3AYyIIHBIX TOTOKOB. He 00s13aTeIbHO BO3AYIITHBIX, MOKHO U dPUPHBIX. Hy’)KHO TOJIBKO HalTH
MPOCTOM crtocod ux co3mpanus. M 9ro0bl MOIITHOCTh UX ObLIA TOAXOISIIECH.

OTa TEXHOJOTHs MOXET OBbITh HCIONb30BaHA JUIsl MPUBEICHHUS B JBUKCHHE PA3HBIX TOPIIE.
[Ipuuém He 00s3aTeNBPHO pacKpy4YMBaTh MEPEAHIOI YacTh TOPIEAbI ISl CO3AaHUs BUXped. MOXHO
CMEIINBATh BOJYy C HEKUM BELIECTBOM, KOTOpOE€ JacT OOMJIME IMEHbl M Ta30BbIX Iy3bIped, B KOTOPHIX
COIPOTUBIICHUE TOPIIEIbl PE3KO yHaA€T, a BUHTOBOM BUXPb M3 3TOH IIEHBI B 3aJHEW YaCTU TOPIEAbI
3aCTaBUT TOPIEAY JIETETh BIEPEN CO CKOPOCTh 3BYKa B BOJIE.

I*
Crout 3aTpOHYTh TaKOW BONPOC, KaK MOJET HACEKOMBIX M MEJKUX NTUL. YUEHbIE A0 CUX IIOp HE
3HAIOT, YTO MO3BOJISIET HACEKOMBIM UM MEJIKMM ITHLIAM JIETaTb. [ MIIOTE3 M Teopuii MHOTO, a Toaka HeT. Ho
HECMOTPS Ha 9TO, HACEKOMBIE M MEJIKHE IITHIIbI BCE JICTAIOT, JIETAIOT M JIETaloT. .. (puc.10)




[sinst Ha 9TO NeTsiee HacekoMoe (KyKa), MOYKHO TBEPIO CKa3aTh, YTO Ha CaMOJIET 3TOT )KYK He
noxox. Ilonér y Hero Mamymuid. /o cuX IOp He sICHA POJIb HAAKPBUIBEB U KyxoKailel. Mexny tem
HACEKOMBIE JICTAIOT HAa TOM K€ ITPUHIIMIIE, YTO ¥ CAMOJIET, IIPOCTO YYEHBIE 1O CUX IOP ITOr0 HE 3HAIOT.

UYro xapakrepHo mius camonéra? IIpu monére BOKPYT €ro KpbUIbEB, KOTOPHIMH OH HE MAIIIET,
CO3/1aeTCs MPUCOCIUHEHHBIN BUXPb, B KOTOPOM I1OJ KPBUIOM JABJICHUE BO3yXa BBIIIE, YEM HAJl KPBUIOM.
OTa pa3HOCTb JaBJIEHUS, IOMHOKEHHAs Ha IUIOIIAb KPblia, IOPOXKAAET NOABEMHYIO CUITY, JOCTAaTOYHYIO
JUISl yAEpKaHUs B IOJETE €CIU HE COTEH, TO AECATKOB TOHH.

Ecnu paccunTarh yaenpHyr0 NOABEMHYIO CHILY, TO HACEKOMBIE U NTULBI 3aMETHO BBIMUTPHIBAIOT 110
JTOMY IIOKA3aTeNl0 y CaMoJIETa. JTO YKa3blBa€T Ha TO, YTO YEJIOBEYECTBO HE JO KOHIA IOHUMACT
MeXaHu3M 00pa30BaHUs MOABEMHOM Cwiibl. M HemoHMMaHME 3TO CBA3aHO C OTKa3oM OT JDdupa Kak
(bU3HUYECKON peaTbHOCTH.

HacexoMble cBOMM IpHUCYTCTBMEM Ha 3€MJIE NOKA3bIBAIOT HaM, YTO MOABEMHYIO CHUIIY MOXKHO
co3naBarh OoJiee dHPEKTUBHBIM CIIOCOOOM, YEM 3TO JACNAIOT JIFOU, MIOCTPOUB CAMOJIETHI U BEPTOJIETHI.
Bepnee bor, co3naB HacekOMBIX, /1aj HaM MX Kak IpUMEp [UIsl TOJpaykaHus, a Mbl €Ille TaK U HE MOHSIN
3amblcen bora. HacekoMble 1 MeslkMe NTHIIBI TOXKE CO3JIAI0T 10J1 COOO0M 00acTh MOBBIIIEHHOTO JAaBJICHNU,
HO JICJAIOT 9TO MHAYe, YeM JIFOJI Ha CBOMX caMoIEéTax u BepTonérax (puc.11)

HyxOxKkansua

Hapkpbinee

Buxpb | Buxpsb

B _

O6nacTe NOBLILLEHHOTO
AaBNeHXA

MpuHUKN NoMeTa HaceKOMbIX W
MEeNKHX NTUL

Puc.11.

B nonére nacekoMoe pacnpaBisieT HAIAKPbUIbS, YCHJIEHHO MAalleT KPbUIbSIMH, KOTOPbIE MOTYT
JOoCTUraTh OOJIBIION JUIMHBI, a TaK)K€ YCHIIEHHO MalleT >KyXOoKajdblaMu. Poib jxyxokaneln 3akirodaeTcs,
MOX0XKe, B CTA0MIIM3AINH MOJIETa U CO3JaHMS I HACEKOMOTO HEKOM CBOEH CHCTEMBI KOOPIWHAT, TaK Kak
KYROKaIbLAa CO3JAI0T MPHU CBOUX KOJIEOAHUSIX LIEHTPOOEKHYIO CUITYy U € €€ MIOMOIIBIO JIETKO OIMPENENsIIOT
r7e BepX, a rjae Hu3 (YCJIIOBHO). B HEOOMBINON CTeneH: KyKKalblla CO3/al0T HEOONbBIIYIO TATY BBEpX,
4yeM 00J1eTuaroT padoTy KPBUIbIM U HAIKPBUTBSIM.

OCHOBHYIO TOIBEMHYIO CHILY CO3/Ial0T KPbUIbSl U HAJIKPbUIbs. HaKpbUIbsi OrpaHUUMBAIOT CBEPXY
pasMep BUXpEH, cO3MaBaeMbIX KpbUIbSIMH Npu uX BuOparuu. Co3maeTcst yCIOBHO JIEBBIM M IPaBbIid
BUXpb. B cuily cuMMeTpun 3TH BUXPH BpalIalOTCA B pa3Hble CTOPOHBI. [103TOMYy MexAy BUXpSIMHU IOJ
TEJIOM HAaCEKOMOTO CO3/1aeTCsl O0JIACTh MOBBIMICHHOTO JaBICHUS, KOTOpas U CO3MaET MOABEMHYIO CHILY,
Onarozapst KOTOpOi HACEKOMOE MOKET MPOJIETETh TOBOJIBHO 3HAYUTEIBHOE JUIsl ce0s1 pacCTOSHUE.

He uckitoyaro, 4To mpH JUIMTEIBHOM TMOJETE CO3AaBAEMble HACEKOMBIM BUXPH CIMBAIOTCS B OJIUH
BUXpPb, MUMeEOIIUNA (QopMmy Topa. Takas <«qIOAyHIKa» yBETUYMBAET MOABEMHYIO CHIY, YTO IO3BOJISIET
MPOJIETaTh HACEKOMOMY YK€ COTHHU U TBICSYHN KWJIOMETPOB 0€3 0COOBIX SHEPTreTHUECKIX 3aTpar.

Ckopee Bcero, Takoi MexaHus3M (POpMUPOBAHUS MOIBEMHON CUJIBI UMEETCS M Y MENKHUX MTHULl, Y
TeX, KTO YCHJIEHHO MaIIeT KPBUIbIMHU MPHU MONETE. ITO KOMUOPHU, BOPOOBH, CHHUIIBI U T.II. TO €CTb,
NTUIIBI, MEHbIIEe ckBopua. [ITHIIBI 110 pa3mMepam OoJIbIlie TaIKH yXKe MPUMEHSI0T Mallylie-IIaHUup YOIl
non€T. I TyT oHM 1oOMBarOTCS 3aMedarelbHOrO COBEPIICHCTBA. S Bcerna ¢ yIoBOIBCTBHE HAOMIOMA0 3a
nonéroM rpadeid. Kak 3amedarenbHO M3ruOaroTCs Yy HUX KpbUIbS MPHU MOJETE, KaK OHU C JIETKOCTHIO
B3JIETAIOT C 3€MJIM, KaK JIETKO CaasTCs Ha IMPOBOAA, CTONOBI, BeTkM u cBoum THE3ma!l Ilpu B3nére c
MOBEPXHOCTU 3€MJIM OHH 3TO JAEJIAI0T KaK HACEKOMbBIE — YCHJIEHHO MAaIlyT KpbUIbSIMH, CO3[aBas JIBa



BUXPsI C TPOTHBOIIOJIOKHBIM BpAIIEHUEM, MEXJY KOTOPHIMH BO3HHMKAE€T IMPOCTPAHCTBO C BBICOKUM
BO3JIYIIHBIM JaBjieHHeM. M 3To BeAb HE caMble JIyUIIME JIETYHbl Ha Halllel 3emie.

Tenepp HUYEr0 HE CTOUT CO34ATh CaMOJIET C BEPTUKAIBHBIM B3JIETOM. Hano mpu B3nére
pacKpy4yuBaTh BHYTPU CaMOJIE€Ta WIM BBIABUIaTh IIPU B3JIETE M MOCAAKE [BA BPALIAIOIIMXCS B Pa3HBIX
HaIpaBICHUAX LWIMHAPA, PACHOJOXKEHHBIX BIOJb Kopryca camonéra. [lpm nocrarouHoil wacrore
BPALLEHUS MEXY LIMINHIPAMU BO3HUKHET 00JacTh C BBICOKUM JABJICHUEM BO3/1yXa, KOTOpas U 3aCTaBUT
caMOJIET OTOPBATHCS OT 3eMJIM. Bpamarommecss IMIMHAPE MOXKHO 3aMEHUTh BO3AYIIHBIMU BUXpsAMU. Hy
a Janbllle OCTAaHEeTCs 3allyCTUTh LUTAaTHbIE JABUraTeld Ha KPbUIbAX, OJUH M3 BAPHMAHTOB MOXKET OBITh
TaKoH Kak y nmozaBonHoi jonku [ayGeprepa.

I

BakyyMm, moxoke, He Hamien CBOEH HHUINM B AWpMKadiecTtpoeHuu. [LIOTHOCTH Bakyyma B
TPaIUIIMOHHBIX €AMHUIIAX PaBHA HYJIIO, HO TUPWKAOIECTPOUTENTN YIOPHO JIepKarcs 3a BOAOPON, Teluid
WJIY TOPSYUNA BO3IYyX.

Mesxay TeM HHYEero He MelaeT JOBECTH INIOTHOCTh BO3/lyXa B KaMepax /10 MIIOTHOCTH Teusl.

[IpaBna mpu sTOoM ymanéT naBiIeHHE, YTO NOTPeOyeT HCHOJIb30BAaHUS IMPOYHBIX, HO JIETKHUX
MarepuaioB. [ yenoBeyecTBa 3TO HE TaKOH YK OOJNBIION OTPaHUYUTENb.

Bakyym MOXHO co37aBaTh MyTEM BBITECHEHUS BO3AyXa ropsyuM mapoM. Bos3ayx BbITECHHUTCH, a
nap KOHJEHCHpYeTCs B BOJY, OCTaBUB Mocie cels nryOokuii BakyyM. IIpu HEoOXoqMMOCTH Mpoueaypy
OOHOBJICHHS BaKyyMa MO>KHO TTOBTOPSTh.

I'maBHOE, YTOOBI KOHCTPYKIIMM TAaKOW BaKyyM BBIIEP)KMBAIIM, WHA4Ye arMocdepa pa3laBUT TaKol
orcek B Jsenemky. Ho nmpu monere Ha BbicoTax Oojee 10 O0OM sT0 yxe HE NMpUHIHMNHAIBHO. Tam
JIaBJICHHE BO3/1yXa 3aMETHO HIDKE, YeM Y MOBEPXHOCTH 3emiu. [To Mepe nmoxbéma minm crnycka Auprxadis
MOXKHO YHQJIATh W3 TUPHKAOs BO3AYX, WIHM 3aKauuBaThb €r0 BHOBB, CO3/1aBasi BaKyyM C IEpEMEHHBIM
YPOBHEM JaBIICHHUS.

He sBnsercst orpaHuuuTeneM W TUXOXOTHOCThH Aupmkadmeir. Ecou mupmxabme Oymer Opath Ha
0opT rpy3a unm naccaxxkupos B 10 pa3 O6onbiie camonéra, To U erath oH MoxeT B 10 pa3 memiennee, Tak
KaKk B CpelHEM 3a OJMHAKOBBIM MEepHOJ BPEMEHU OH MEpeBE3ET OIMHAKOBBIM 00BEM Ipy3a WM TO XKe
CaMoe YHUCIIO MaCCaKUPOB.

[Tpu 3TOM y maccaxkxupoB Bcerna OyzieT BEIOOP — JIETETh CaMOJIETOM WIIH JUPHKa0IeMm.

O0s13aTenbHO HA/I0 YUECTh BPeMsl, KOTOPOE MacCaXuphbl OyIyT TPaTUTh HA TO, YTOOBI 10OPATHCS 10
a’poINopTa, Ha MOCAJKY U MPOYHE MEJIOUH, KOTOpble OynyT MPUMEPHO OAMHAKOBBIMH KakK JJIsi CaMOJIETOB,
TaK U JUI TUPKAOTIEH.

[Tomo3peBaro, 4To ¢ TUPMKAOIIMHU Y IMaCCAKUPOB MpoOaeM OylaeT MEHbIE, TaK KaKk UX He OymyT
TaK MOATOHATH, KaK 3TO UMEET MecTo ¢ camonéramu. Hy mogymaens, nupuxalib BBUICTHT Ha rojdaca
Mo3XKe, BeJlb MOTEPI0 BPEMEHU MOXHO JIETKO JIMKBHIUPOBATH 32 BpeMs MOJIETA U JAa)Ke MPUOBITH B MYHKT
Ha3HAYCHUS PAHbIIEC BPEMEHHU.

[TnrocoM mnst mupHkadiis SBISIETCS] €ro SKOJOTUYHOCTh M HU3Kasi BEPOSATHOCTH FMOEIN OOJIBIIOro
yrcna Joaei. Ecnu cnennanbHO He paccTpenuBarh TUpUkKaOIb pakeToi, TO OH MOXKET JIETKO COBEPIINUTH
MOCAJIKy JAaXKe MPU CEPbEIHBIX MOBPEKICHUSAX.

W mocnennee, o 4éM s y)Ke HUcCal HEMHOTO BBIIIE, TUPUXKAOIb JIETKO MOXXHO OCHACTUTh
BUXPEBBIMU JIBIKUTENSIMH, KoTOpble [1layGeprep coOupasics ncnoab30Barh Ha MOJBOJHBIX JIOJIKAX.

OrpomHBIN KOPIYC, 3aIIOJHEHHBIH BaKYyMOM, CHU3Y OoJIblIas TOHI0a JJIsl TACCaKUPOB U Ipys3a,
a 1o 60KaM U CBEpXY TPH, a MOKHO Ja)Ke YEThIpe BUXPEBBIX JABHKUTENS, CO3JAIOUINX «CEICHOUIBI» UIIH
TOpOOOpa3Hble BUXPHU W3 BO3IYLIHBIX BpaIIAIONIMXCS CTPyH. MOXHO TOJKaTh AWPHIKAOIM BIEpen ¢
MTOMOIIBI0 MAIIYIIMX XBOCTOB, THIIA JIACT, HO 3TO OyneT MeHee 3(pPpeKTUBHO.

Takoii nupmxabinp Oyaer mourycTpee BUHTOBOTo camoiéra. M pacxomoBaTh TOIUIMBA OH OyleT B
COTHHU pa3 MEHbIIe, TaK KaKk He HaJ0 TPaTUTh €r0 Ha CO3JaHHE MOIBEMHON cuibl. TonkaTh AUpPUKAOIb
BIiepes OyleT caM BO31yX, TOUYHEE O0JIaCTH, B KOTOPBIX Onaromapsi BUXpSM JaBJICHHUE PE3KO BO3PACTET U
JTUPUKAOIb CTAHET MOXOXKKUM Ha TUIBIBYIIYIO B BOJHOM MOTOKE (operb.
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B uHTEpHETE €CTh MHOTO CAalTOB, HA KOTOPHIX BEAETCS Pa3roBOp 00 yCTPOHCTBAX, UCIIOIB3YIOIINX
BUXPEBbIE TEXHOJIOTHH, KOTOPBIE KaK pa3 3KCTPATUPYIOT SHEPTHIO U3 CO3/1aBAEMOI0 3TUM YCTPOUCTBA WU
caMOll TPUPOJON OapUyYECKOTO TONISI OKpykKaromied cpeapl. JIndHO s maBHO HaOmromaro 3a (GupMoin
Coporxonyma E.JI., kotopas mmeer caut http://www.vortexosc.com/ITumy o6 3ToM HE B MOpSIKE
pekiambl 3TOH (GUPMBI, a TPOCTO JIJISl TOr0, YTOOBI MO YUTATENU OOpaTUIM BHUMaHUE, YTO €CTh elle KTO-
TO KPOME MEHs, KTO 3aHIUMAETCS TI0 CyTH d(PUPHBIMU TEXHOJIOTHUSIMHU.

B cuny Ttoro, uto Bmamener; caita 3ampemniacT MyONIMKOBAaTh Marepuajbl caiita 0e3 ero
paspelieHus, 1 He MOTY PUBECTH 3/1€Ch HM PUCYHKH, HM YaCTH TEKCTOBOro marepuaia. Ho nmepeuunciio,
YeM TEOPETHUECKH 3aHUMAIOTCS COTPYAHMKH ATOM (UPMBI. anbTepHAaTHUBHbIE HCTOYHHKU SHEPTHUH,
UCIIOJIB3YIOIIME BUXPEBBIE TEXHOJOTUM; MPOCThIE M JICHIEBbIE BOJIHOBBIE THAPOIIEKTPOCTAHIUH;
KOHJICHCAIUSl BJard W Ta30B C IOMOIIBI0O BHUXPEBBIX TEXHOJOTHUN; SKOHOMHYHbIE M MaHEBpPEHHBIE
JeTaTeNbHbIC almaparbl ¢ BEPTUKAIBHBIM B3JIETOM; JKOHOMHUYHBIE M MaHEBPCHHBIE HAJBOJIHBIC U
MOJIBOJTHBIE anmnapaThl; pa3paboTka TEXHUKU AJIsl CEIbCKOTO XO35ICTBA, alnapaToB sl MPOMBIIIIEHHOCTH
Ha OCHOBE BHXpE-KOJIeOATeIbHOW TEXHOJOTHH; M3YUYCHUE TPUPOIHBIX SBICHHUH (IUKIOHBI, TOPHAIO U

zp.).

MHorue npeioxkeHus 3Toil GupMbl 0a3UPYIOTCs Ha NCTIOIB30BaHUH JOpOXKH Kapmana, KoTopyro
aKTUBHO CO3JAI0T M MCIOJIb3YIOT PHIOBI MpU CBOEM mepemenieHue B Bone. Jlopokka Kapmana — ato
BUXPEBOU MOTOK, I/I€ BUXPHU PA3HOTO HAIpaBJICHUS YEPEAYIOTCS MEXIY COOOH. A Kak M3BECTHO, MEXKIY
TaKMMH BUXPSMHU CO3/1al0TCS OOJIACTH C TOBBIIICHHBIM JAaBiieHueM cpensl. [loatomy nopoxkka Kapmana
MO3BOJISIET CHATH SHEPTHM C TOMOINBIO CHELUATBHBIX <«XBOCTOB» W IMJIMHIPOB OOJBIIE, YEM 3TO
MPOUCXOTUT TMPH TMOMNBITKH CHSATh DSHEPTHUI0O B JIOO € TIOMOINBIO, HampuMep, Mporemiepa. ITo
COOTHOILIEHHE NPUMEpPHO paBHO 3 U Oosiee. HekoTopble aBTOPHI MPEAINONATraoT, YTO 3TO COOTHOIICHUE
nocturaet 10 u Oonee. UTo HE yIUMBUTENBHO, TaK KaK YCTPONCTBA C «XBOCTAMU», 10 CYTHU HCIOJIb3YIOT
noAbEMHYIO CHITy, KoTopast MUHUMYM B 10 pa3 GoJibliie cUiibl CONPOTUBIICHHUS.

I*

PaccMoTpeB MOBEpXHOCTHO CMOCOOBI CO3JaHUSI M HCIOJIb30BaHMS BakyymMa M TPaJHEHTOB
JABJICHUS B OKPYXKAIOIIMX HAC CPelax, BO3IyXe U BOJIE, OCTAETCs IOCMOTPETh Ha ypaBHEHHE Toppuien
C HECKOJIbKO HEOOBIYHOM TOYKHU 3PEHHUSI.

Teopust D¢pupa pycckoro auneranrta 6e3 popmyi, paccmarpuBas IPuUp B Ka4eCTBE HECKUMAEMOU
KUJKOCTU C MPAKTUYECKH HYJIEBOM BA3KOCTHIO, HE BHHUKAas B MPUPOAY dJIEMEHTapHbIX 4actull Ddupa,
II03BOJIMJIA TOJIBKO HA OCHOBE ypaBHeHHs (3akoHa) [laHnibl BepHy N pacKpbITh MPAKTUYECKU BCE TAIHBI
Ddupa.

Ha ocHOBe 3THX pacKpbITBIX TallH CTaJ0 BO3MOXKHBIM IPEUIOKUTH PsIJi BEUHBIX MAarHUTHBIX
MOTOPOB, JIEKTPUUECKUX MOTOPOB 0e3 mpoTuB0I/[C 1 erie MHOTHUX YCTPONCTB, KOTOPBIE €I11e MPECTOUT
CO3/1aTh U MOCTPOUT.

Crano sicHO, kakue 3(UpHBIE TEXHOJIOTMH MOXHO HCIIOJIb30BaTh AJIA MepemelieHus B Ddupe,
packpsbITa TaiiHa nHepuouaa Tomunna. M MHOTOE Apyroe.

OcTanock MOHSATH, KaKas 3aKOHOMEPHOCTH M03BosIsieT Ddupy ObiTh Dpupom. M kak HE CTpaHHO,
TaKUM 3aKOHOM OKaszajica 3akoH bepnywm. HmeHHo bepHymwim cienyer cuuTarb CO34areiieM H
OTKpPBIBAaTEJIEM OCHOBHBIX 3aKOHOMEpPHOCTEH Ddupa.

3axoH bepHymn yTBepKIaeT, 4To JJisi CTPYH BOJHOM cpelibl crpaBeainBa hopmyna

v? P
— + gz + — = const,

2 P

e V — 3TO CKOPOCTb XKHJIKOCTH, Z — BBICOTA KUIKOCTH HAJ] TOUKOH, IJIs1 KOTOPOH 3arnCchIBaeTCs
ypaBHeHUE bepHymn, p — naBieHue, p — MIOTHOCTh KUJAKOCTH.

YrtoObl pUMEHNTH 3Ty GopMyrny aius Ddupa, HaIO MOHATH, YTO OTPAKACT KKIBIM U3 WICHOB
3TO# popMyIBI.



V — CKOpOCTb MOTOKa cpenbl, Ans Ddupa — 3TOT YICH MOXHO paccMaTpuBaTh Kak CyMMY
KBAaJIpaToB CKOpPOCTEN BceX A(UPHBIX MOTOKOB, MPOXOAAIIUX Yepe3 AAaHHYIO TOYKY MPOCTPAHCTBA. DTOT
YJIeH YpaBHEHHS MOXKHO paccMarpuBaTh KaK KHHETHYECKYI0 OHHepruio Odupa B TaHHOH Touke
IIPOCTPAHCTBA.

JZ — 3TO HEKas 4acTb IOTEHIHMAJBHOM SHEPruH, KOTOpas paBHa CyMME TIPaJHEHTOB BCEX
3QUpHBIX TOJNeH, CyIECTBYIOIIUX B JaHHOM TOYKE MPOCTPAHCTBA — TPABUTALHMOHHOIO,
AIEKTPOCTATUYECKOT0, MarHUTHOTO, SAEPHOTrO U T.A. DdupHOe none — 310 0bmacte Jpupa, B KOTOPOi
CyIIECTBYET HeEKoe Oapuyeckoe Tojie, TAEC MPOUCXONUT Toysipuzanus Odupa, B KOTOpoMm Jroboe
BEIIECTBEHHOE TEJIO OKa3bIBACTCs TOJ ICHCTBUEM TaK Ha3bIBaeMoW 0e30mopHOH (3(HPOOIIOPHOI) CHITBI U
obpeTraer cnocoOHOCTh K ABUKEHUIO.

p — 9TO AMHaMHYecKoe AaBieHHe D¢pupa B JAHHOM TOYKE MPOCTPAHCTBA. DTO TOXKE HEKas
MOTEeHIMAIbHAs YHEprus Ddupa, 3a c4€T KoTopor DPUp B JaHHOM TOUYKE CIIOCOOEH BO3/IEHCTBOBATH HA
apyrue o0béMBI Ddupa, a TaKkKe MepeMellaTh BEIIEeCTBCHHBIE Tella BAOJb CyMMAapHOTO TIpagueHTa
3(UpHOTO AABJICHHUS.

const —»3T0, 1o cyTH, TO AaBICHHE, TOT Ipeaen A Ddupa, e HeT MOTOKOB U BUXpel Ddupa u
rae 3up HUYEM He MOISPU30BaH. A 3TO BOZMOXKHO TOJIBKO B MEXKIaJJaKTUYECKON cpefie. DTOT MOKa3areb
elle He U3BECTEH HayKe, HO BCE elle Brepeau. Bpems noka emeé ects. Eciu Hayka onymaercs.

[Tonywaercs, uto ypaBHeHHe (3akoH) bepHy/UIH, KaK pacIIMPEHHBIH 3aKOH COXpaHEHUS dYHEPIHUH,
CBSI3bIBAET BOCIMHO B HEKOW TOUYKE MPOCTPAHCTBA KHHETHYECKYIO M MOTEHIMAIBHYIO SHEPTHH 3(PUPHOTO
MOTOKa ¢ AMHAMHUYECKUM JAaBiieHueM Odupa B 3T0H ke Touke. Ecnu kuHeTndeckas U MOTEHIUAIbHAS
sHeprus D¢dupa B JaHHON TOYKE paBHBI HYIIO, TO B ATOM TOYKE €ro JWHAMHYECKOE JaBJICHHUE PABHO
MaKCHMaJIbHO BO3MOXHOMY JIaBJICHUIO CIIOKOWHOTO D(rpa — const.

A 3TO 03HAYaeT, YTO 3aKOH BepHyIIH, Kak 3aKOH COXpaHEHUs YHEPTrUHU, MOXKHO MpeoOdpa3oBarh B
TEH30pHOE ypaBHEHHE Odupa, aHaAJTOTUYHOE TOMY, UYTO TPEIIOKUI ODUHINITEHH IS IYCTOTO
npocrtpaHcTsa, wiu npeanaraet I.M.11unos mist npocrpancTsa ¢ 4D TopcroHOM.

DTO OTBET HEKOTOPBIM CTOPOHHUKAM MOEH TEOPUH, KOTOPBIE CUMTAIOT, YTO B HEM HE XBAaTAET KAK
pa3 3Toro.

Bo3moxHo, st ommbarock, HO BCE emie Briepeau. Beé Tonbko HaunHaeTcs. DGup pyiurT.

*1

Bor u mogomna k koHiy cepus crareit «lTeopus Ddupa pycckoro awieranta 0e3 (popmym».
Haneroce, 4ro unTarensM oHa Noka3anach UHTEPECHON. JTO HE 3HAYUT, UTO OTKPBITHIE B 3TUX CTAaThAX Ha
ocHOBe ypaBHeHUs bepHynnu cBoiictBa Ddupa, He OyayT UCTIOIB30BAThCS B OYyIIUX MOUX CTaThsX.

Bcewm, k1O coraceH co MHOM, MOTYT CaMOCTOSITETIbHO pa3BUBAaTh 3TO HalpaBlieHHE, N300peTaTh
Ha 3THUX OCHOBAaX HOBBIE yCTPOUCTBRA.

OT0 MO MOmapoK BceMy denoBedecTBY. Sl He Oyay Kak 3To nenaeT JIeOHOB orpaHWYMBATh
UCIIOJIb30BaHUE MOEH TEOPUM TOJBKO IOTOMY, YTO KTO-TO XOYET MOM IPEJICTABICHMS PacIIUPUTh U
YAYYIIUTD.

EnuHCTBEHHOE yCI0BHE — BCE AT YIY4YIIEHUS JOJDKHBI TaKkKe IEpPENaBaThCsi BCEM JIIOASAM B
KauecTBe napa. JKagHOCTh M TOpABIHA — CaMble MO30pHBIE M3 T'PEXOB, KOTOpPhIE MEHIAIOT HaM CTaThb
HACTOSIIUMH JIFOIbMH.

He uckitogaro, 4To rocyaapcTBO MOMBITAETCSI KOE-YTO 3aCEKPETUTh. DTOMY sI HE MOTY MTOMEIlaTh,
HO II0 CYTH HET CMBICJIa CEKPETUTD, TAK KaK OCHOBBI MOEH TEOPUU OKa3bIBAIOTCS B OTKPBITOM JIOCTYIIE U
MPOCTHI JJIsl TOHUMaHHUS.

Teneps 110001 akaieMUK BBIHYKICH OyleT MOAYyMaTh O BO3BpaIleHUH Dpupa B HAydHbIH 000POT.

Teneppb KaXkIbIii MOKET COOpaTh C UCIMOJIb30BAaHUEM Y(PUPHON TEXHOJIOTHH MAaTHUTHBIN JBUTATEIb,
CO3[aTh AJIEKTPOCTAHIIMIO, TOCTPOUTH MOABOAHYIO JIOAKY HJIM JMPHKAOIb, CO37aTh CaMOJIET,
B3JICTAIONINH KaK J)XyK 0€3 pa3roHa, JETAIOIIYI0 TAPEJIKy WU aBTOMOOMIIH 0€3 KOJIEC | T.1I.

W ecnu paHblle Takue yCTPOUCTBA H300PETANINCH B MOPAIKE CIy4aifHOTO MOKUCKA, TO TEHEeph €CTh
pocTas TeOpusl, IOMOTaroas 3HaYUTEIbHO O0JIETYUTh ATOT IOUCK.

OcobeHHO MHE XoueTcs, 4yToObl 3TOH Temoil 3aHsuuch yueHsle MacmTaba [LHW.I1Iumosa. Ecnu
yAacTcs MONY4YUTh ypaBHEHHE DQupa B BUJE TEH30PHOIO YpaBHEHUS, TO MOXKHO B OyayllleM HaAesThCs



Ha HECYETHOE YHCIIO HOBBIX OTKPBITHH, KOTOPBIE CKOpee BCEro OKaXyTcs Oojiee peajbHBIMH, UYeM
napagokcanbHbie BbIBOAbI CTO wu OTO, koTopple HE TMOATBEPXKACHBI, IO CYTH, HUKAKUMH
HKCIIEPUMEHTAaMH. A Te 3KCIIEPUMEHTHI, KoTophle siko0b! moATBepkaatoT CTO u OTO nerko oObACHIINCH
B paMKax Kjaccuueckoil Gpusnku. YTo co31aércs J10Kbi0 — 00s13aTeIbHO B JIOXKb [IPEBPAILACTCS.

Tak uyto Teopust Dpupa xIET CBOU TepOeB.



