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BCI)I/IPHBIE U BaKyyMHbIe TEXHO/IOI'MM VI IIKO/IBHUKOB.

BBegenue.

Haiiie Bpemsi — 370 3moxa rnepemeH. HeobxoauMoCTh M3MeHeHHsl YCIOBUE Halllel >KU3HU TaK
WIM WHaue CBsi3aHa C MHOXXeCTBOM (haKTOpPOB, KOTOpbIe TPUBENMM K MacIITabHOMY KPH3HUCY TIO
MHOT'MM HaripaBJIeHUsIM.

[Tpeskae Bcero 3To Kpu3uc umocodckuii. 3a HUM cjielyeT KpU3UC MUPOBO33peHuecKuil. lanee
c/ielyeT KPU3WChl HAyUHO-TeXHUUECKUM W SHepreTHyeckuii. Ba)KHbIMU KpU3UCAMU SIBISIFOTCS
KPU3UC (PUHAHCOBBIM U SKOHOMUYECKUH.

[TocnegHue KpusKChl BeAyT K KPU3UCY IOJIMTUYECKOMY, KOTODbIM OXBaTblBaeT He TOIbKO
OTHOLLIEHUS BHYTPU KaX[OrO TOCy[apCTBa, HO U CepPbE3HO HapylleHbl OTHOLIEHUS MEeXIy
rocyiapcTBaMM U OjioKaMHM rocynapctB. M ecnu panbine, korga cymectBoBan CCCP, ogHO U3
rocygapct, ocHoBaBimx OOH, To cerognst BpakaeOHble PP rocymapcTBa MbITAaHOTCS BbIJABUTh
P® u3 OOH. Ilpu 5TOM B X0, UAYT MPHUEMBI, KOTOPbI€ CEPHE3HO HAPYLLIAKT MEXXIYHApOJHOEe TIPaBo
Y MOTYT IIPUBECTH K ropsiuell MUpOBOM aTOMHOM WIH TePMOsiIepHON BOMHe.

B ocHoBe /000 TIOMUTHUKA JIE)KAT JKOHOMHKA. A 9SKOHOMHUKA MOXKET CTaOM/IbHO
(YHKLIMOHMPOBaTh TOJIBKO TOT/A, KOT/la MeX/y IPOM3BO/ICTBOM TOBAapOB U yCJIYT C OFHOM CTOPOHBI
Y pacrpejie/ieHeM TOBapoOB U YCIYT C JPYrod CTOPOHbI €CTh IOJHOEe COOTBETCTBHE. TO ecTh,
CKOJIbKO TOBapOB W YC/IyT TPOM3BE/IeHO, CTOJILKO TOBAPOB M YCIYT MAO/DKHO OBITH TIPOAAHO U
norpebsieHo. B MpOTMBHOM c/yyae, Korjja y HaceleHWsI U MPOW3BOAWTENeN HeT HeoOXOAMMOTo
00BbéMa ZieHer Ha pyKaxX WM CueTax, TO HaceJeHHe U MPOU3BOJUTEM He MOTYT BBIKYIIUTh YacTb
NPOAYKL[MH, TOBapbl OCTAlOTCS Ha CKaajax. [IporcxXopauT 3aroBapuBaHue, MOTpPaueHHbIe [1eHbIU
HEBO3MO)KHO C TIPHUOBIIBIO BepHYTh. ['0CyAapcTBO He MOXKeT coOpaTh CBOM OIOMKET W BBIOTHUTh
cBou o00si3aTenbCTBA Tiepesi Hace/ieHWeM, TIpeX/e BCero repef AeTbMM W TleHCHMOHepamu. B
rOCyZapCTBe pACTéT HUIeTa HACeleHWs, HAuMHAIOTCS OpOKeHWs, [e/0 MOXKeT [OWTH [0
PEeBOJIIOLIMY, KOTOPasi, KaK He CTPaHHO, YaCTO YIIPaBJISIeTCS U MOAAep>KMBaeTCs BHELIHUMU CUJIaMU,
KOTOpbIe OCTarTCs B TeHU.

[TosTOMYy OJHMM W3 HampaB/leHWH BbIXOJA U3 KpH3WCa CJieflyeT TIpU3HaTh HeOoOXOAMMOCTH
n3MeHeHUs1 PUHAHCOBOM cHCTeMbI He TOMbKO B P®D, HO u Bo BcéM mupe. Takue coobpaxkeHus y
MeHSs1 eCThb, HO OHHU M3/I0KEHBI B IDYTMX CTaThbsIX HA MOEM caliTe www.vitanar.narod.ru.

JItobo¥ TpamMOTHBIN ue/loBeK MOXKeT caM yOeauThCs, UTO y BCeX TOCYAAPCTB HET CBOWX
rocypapcTBeHHbix aeHer. Haripumep, ponnap CILIA He sBasiercs pomiapom CHIA. CIIIA - 3T0 He
roCyZlapCTBO, & TOProBasi KOMIIaHus, THKOpHopalus. V1 B 3TOM OTHOLLIEHUM OHO SIB/ISIETCS] KOJIOHWEeN
Anrmmiiickolt moHapxuu. CobcrBeHHukoM poruiapoB CIIIA sBrisercs ®PesepanbHas pe3epBHast
cucTeMa, KOTopasi B CBOIO ouepe/ib sIB/IsieTCsl YaCTHOM (PMHAHCOBOM opraHu3aliiei, UMeroleil IpaBo
revaTatb TaK Ha3blBaeMble ZieHbrM Ha OymakHoM Hocutesne. B P® IlleHTpanbHbIi GaHK Takxke
rieyaraeT [yl HacesieHUs1 OmeTbl 6aHKa Poccui, KOTOpble He SIBJISIFOTCSI HACTOSIIIMMM JIeHbraMU.
3t0 mpocTo Oymara, KOTOPYI0 MOYKHO KaXK/[blii ZIeHb OLIeHUBATh TI0-pPa3HOMY. DTH OW/IeThI SB/SIOTCS
cobctBenHocThi0 LB P®, uacTHOV (UHAHCOBOW KOHTODPBI, camoil ke P® 3T Oymakku He
TIPUHA/IJIe)KaT.

K cokanenuto, 60sibIasi 4acThb el He TTIOHUMAeT, YTO MPOUCXOAUT Ha (prHaHCOBOM (pOHTe.
OHM CBATO BepsIT, UTO Pyd/b — 3TO BamoTa P®. A To, uTo 3Ta crcreMa — 3TO CHUCTeMa Irpabeska
Poccuu u eé Hapoga, 10 99% HacesieHUs He I0XOAUT BOOOIIIe.

Yrto6bl U3MEeHUTh (PMHAHCOBYIO CHCTEMY CJie/[yeT 3arpeTUTh YaCTHYIO JIeHEeXKHYI0 SMUCCUIO, a
TaK)Ke CBSI3aHHBIMA C Heli OAHKOBCKWI KPeIUT C CCY[HBIM TIPOLIEHTOM OT HYJISl M BBIIIE, @ BMECTO
0aHKOBCKOTO KpeAWTa, KaK eIWHCTBEHHOTo criocoba IMOCTYIUIeHUs [ieHer B 3KOHOMHKY, BBECTU
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rOCyJapCTBEHHYH) MOHOITIONIMI0 Ha JIEHE)KHYIO SMHCCHIO. HO 3TO BBIXOAWT 3a paMKH TeMbl 00
Odupe.

B pycckoii peBomonyy 1917 rosa akTHBHO y4yaCTBOBa/IM Takue JesiTend Kak JleB Tpoukui u
Huxkonait JlenuH. Ipomy Hukonas JlenuHa He nyTaTh ¢ Baaaumupom WnbuuoM YnbsHOBBIM. JleB
Tpoukuii 1 Hukosnaiit JlenuH npubbiii B Poccuro cpa3y nocie dbeBpaibCKOW PEBOJIOLUU U 3aHSTH
Ba)KHbIe TOCTHI B TIPaBUTE/ILCTBE M BOOPYKEHHBIX CHJIaX T0C/Ie OKTSOPbCKOW peBOIFOLIMU. [Iist
storo Hukonait JleHWH BbIABUHY/ UZEI0 O CO3[,@aHUM COBeTOB, a JleB TpoLKuii 3aHAICS CO3[aHue
Kpacwhotii reapauu. Jlee Tporkuii ogHo Bpems 0bin [Ipegcemarenem Ilerporpazackoro coBera. Jaxe
WHTEpeCHO, KaK MOI WHOCTpaHel] (Ha TOT MOMEHT OH o¢uImanbHO Obi rpakaaHuHoM CIIIA)
3aHATb CTOJ/Ib Ba)KHBIH MOCT.

Huikonaii JlenuH u JleB Tpoukwuii 6pimm rpaxganamu CIIA u ux mocman B Poccuto roczen
CIIA, npyiaB UM B TIOMOII[b HECKOIBKO COT O0EBUKOB, (haKTHUeCKU CONAAT U OULIEPOB, KOTOPbIe
1 Belv cebst B Poccuy COOTBETCTBEHHO, 0OJIbIIIEBUKY BbIaBad MX 3a Jatbiiiei. To ects, CIIIA,
nocnaB Hukonas JlenuHa (Paninreiina) u JIbBa Tpolikoro (BpoHinTeiiHa) COBEpIIMIN aKT arpeccyuu
npotuB Poccuu. Ho 3TOT (akT Kak-To 3aMaluMBaeTcsl.

B 1924 rony Hukonaii JleHuH ymep, ¥ ero moxopoHwid B Mas3osiee Ha KpacHoli muioiiaau.
[Tocne cmeptu Hukonasi Jlennna YM.B.CtamuH mpoBén orpoMHy0 paboTy 1o BbITecHeHHIO JIbBa
Tpoukoro u3 mapTHu O0/bIIIEBUKOB. B KoHIle KOHIIOB Tpoukuit 661 yoOuT fejopyboM Mo C/TaHHUKOM
CranuHa.

Kaxpoe  KanmuTaluCTAYecKoe TOCYyJapCTBO  Wad  gupMa, (yHKLMOHUpYROIas 1O
KaluTa/IUCTUYeCKM T[pPUHLMMAM, KakK TIIOKasblBaeT WCTOPMS, MeJJIeHHO, HO YBepeHHO
nipeBpanjaercs B (aiuctckoe. YacTo 5TO He3aMeTHO [ijisl Hace/eHWsl U Jaxe /sl TIPABSILIAX
npejcTaBuTesied Hapoga. Ho mocTeneHHO NPYHMMAIOTCS 3aKOHbI, OrpaHUUMBAIOLMe IIpaBa
yesioBeKa U Ipak[aHWHa U BJAPYT MO IpoLIeCcTBUM 5-10 sieT BBISICHAETCS, UTO Hesb3sl [aXKe IPOCTO
TaK XOZIWUTh TI0 JIeCy, OT/bIXaTh Y PeKH, CBOOOAHO XOJWThL TI0 TOPOAY, Hesb3si cobupaTbesi Oosbiiie
Tpex. A WHOT/a /jaXke BBIMTH Ha y/uIly 0e3 pa3pelleHUss MeCTHOW aZMUHUCTPALUK Hefb3s. [Ipuuém
B/IaCTb OTPaB/bIBAeT CBOW [IeMCTBUSI CaMbIMU HeJIelbIMU TPUYMHAMMU, TPUKPBIBAeTCsl 3a00TOM 0
Hepa3yMHBbIX JHOAX U T.JI.

Ho Oosiee omacHBIMU SIBSIFOTCS TPEHHUSI MeXAy rocygapcrBamu. [leo B TOM, 4YTO AJist
KamnuTaan3Ma B 000l cTpaHe KpaliHe Ba)KHO TO/TyYeHre TPUPOJHBIX PeCypPCOB C OJJHOM CTOPOHBI
Y peanu3anus Npou3BeléHHON NMpOAYKUMU. To eCTb, HY)KHbI KOJIOHMM, OTKyZa pa3BUTble CTPaHbI
MOT'YT BBIUEDITBIBAaTh MPUPOJHBIE PECYPChI TI0 HU3KKUM IIeHaM, C OJHOW CTOPOHBI, U PHIHKK CObITA
rOTOBOU NMPOAYKLMH, C APYTOW CTOPOHBI. DTO aKCMOMa.

Bo Bcex pa3BuThix ctpaHax, Kpome CIIIA, npupoAHbIX pecypcoB AJisi TIPOAO/DKeHUs TpeyKHel
KOHOMUYECKOW TIOJIMTUKU TPAaKTHUeCKH HeT. [103TOMy OHM BBIHYXK/E€Hbl OTOMpATh Pecypchl y
JPYTUX TOCYZapCTB, I[je 3TU pecypchl emé ectb. CTpaHOW, TJe elé ecTb NPUPOZAHbIE PeCypChl,
sBnsieTcss Poccust. Y Poccur orpomHasi TeppUTOpUs, HEOOJIBIIIOe Hace/leHue, U CPeJHUA YPOBEHb
pa3Butus. [Toaromy u nomorsiu CIIIA B 1991 rogy pasamuts CCCP, utobbl Ha ero Mecte C0371aTh
psig GopmMasbHO He3aBUCHMBIX TOCY/apCTB, KOTOPBIX MOXKHO [JOWUTH IOJ, BUJOM 3a00ThI O TIpaBax
yesioBeKa M Mpoyeil epyHie.

Co mHorumu orpeizkamu CCCP 3toT HOMep mpoxogut. [Ipubantrka mpeBpatwiach B OJHY
Oonbiryto BoeHHyto 6a3y CIIIA. CpenHea3uarckue pecmyO/vku TecHO coTpygHudarot ¢ CIITA. A
Tako coceq Poccum kak Kazaxcran npoBogut pycodobOckyro momutuKy u paspemaer CIITA
pa3MeInath Ha CBOeM OOMbIION TeppUTOPUM OaKTepHoJIoTHYecKrde J1labopaTopyi, B KOTOPBIX
BBIBOJATCSI OaKTepUM M BUPYCHI, OracHble /st >xutesieid Kaszaxcrana u Poccuu. A Ykpauny CIIA
TpeBpaTWIM B CBOK OBUapKy, KOTOpas, [Ja)ke He KOpMJ/eHas, 3alllylljaeT MUPOBOIO rereMoOHa.
AMepHKaHI[bl U He CKPBIBAIOT, UTO UM KpaiiHe Ba)XHO MPOBEPUTH CO3/laBaeMbIX UMU OakTepuii U
BHDYCOB Ha PYCCKHUX JIFOJSX, UTOOBI C IMOMOIIbI0 OAaKTePUOIOTHYeCKOTO OpPYKUsi YOUTh MobosibIie
C/laBsiH, HocuTeseld TeHa Rla. OpOuHbI CBOE Jieio 3HatoT. He3aMeTHEHBKO Tak, HO CyIIeCTBEHHO.



OJHOBpPEMEHHO, aMepHKaHLIbI CO3Jal0T OaKTepUu W BUPYCHI NPOTHUB POCCHUHCKUX >XUBOTHBIX M
pacTeHuH.

Tak kak B mocienHee Bpemsi CIIIA feiicTBYIOT KpaiiHe Hario, coOpanvch NPUHATH B COCTaB
HATO TI'pysuto, MonzgaBuio U YKpauHy, pykoBoAcTBo Poccuu obpatuiack kK CIIIA n HATO c
TpeboBanrem uckmounth U3 HATO crpanbl Boctounoii EBporel u IIpubantuku. M1 He B koem
cnyuyae He npyuHuMare B HATO I'pysuro, Mongasuro u Ykpauny. B orBer CIIIA 1 uxX COrO3HUKU
pa3BepHY/IY NPOTUB Poccuu fiesTeslbHOCTh, KOTOPYHO HUKAK HeJlb3s1 Ha3BaTh [IPY>KeCTBEHHOM.

Bugsi, uto ripock6bl Ha CIIIA u UX COFO3HUKOB He JercTBYyIOT, Poccus pemmnack Ha CBO Ha
TePPUTOPUHU YKPauHBbI C Lie/bI0 JeMUIUTapU3aliii U JieHaluUKaliid caMoil YKpPauHhbI U C 1ie/Ibo
oka3zaHusi BoeHHoU nomou JIJTHP — JloHenky u Jlyrancky. OcHOBHas Lie/lb — CMacTU PYCCKUX,
KOTOPBIX (halllMCTCKast B/IaCTb Ha YKpauHe IepecTasa CUMTaTh 3a Jitofel.

Celfyac Ha TeppUTOpYH YKpauHbl (haKTHUeCKHd WAET BOWHA, e TUOHYT B TIEPBYIO Oouepefb
pycckue moau. Tem cambiM CIHIA 1 AHIINSA pellaroT BaKHYIO /I HUX 3a/la4y — YHUUTOXKUTB KaK
MOYXHO OOJibllle C/IaBsiH PyKaMU CaMMX CjiaBsiH. PykoBozcTBo P® Bcé 3TO rpekpacHO MOHUMaeT. A
BOT pPYKOBOJACTBO YKpauHbl, BO3IVIaB/sseMOe HapKoMaHOM B.3e/jleHCKUM, HaXO[ALMMCS II0[,
roiHbIM KoHTposieM CIITA n AHruwy,

He moHMMaeT 3TOro W Hapoj, YKpauHbI, OCHOBHOW C/a00CTbIO KOTOPOTO SIBJISIETCSI Bepa B
PasHbIX /DKeMeCCHH. YKpauHCKUM HapoJ, CyeBepHbIl, T03TOMY /il HUX macTop TypuMHOB — 3TO
Oosbiiol aproputeT. Yem ObICTpee yKpauHI[bI 0CBOOOZSTCS OT MOPOKA, TeM ObICTpee OHU CTaHYT
CBOOOAHBIMU TFOABMU. A TIOKa OHU pabbl XUTPOTIONBIX UAMOTOB, KOTOPbIEe OTIIPAB/ISIFOT YKPAUHCKUX
C/IaBsiH Ha TUOeb, 3apabaThiBasi HA ’TOM OTPOMHBIE JIeHBIU.

Poccuiickasi apmusi, MyCcTb M MeJJIEHHO, HO OTBOEBbIBa€T Ha YKpauHe TeppPUTOPUH,
HaceJIEHHBIMU PYCCKUMH, KOTOPbIX (alllMCTCKUM peXXUM YKpauHbl MpeBpaTU/ B JitOflell TPeThero
COpTa, 3ampeTH/1 UM TOBOPUTH U TIO/TyYaTh 0Opa3oBaHKe Ha POJHOM, PYCCKOM si3bIKe. SICHO, UTO BCEé
3TO Jenaetcd 1o npukaldy pykoBozacTtBa CIIIA, Axriuu u miaBHbix ctpaH HATO. Ho Tem He MeHee
arapTen/; Ha YKpauvHe I10 OTHOLLEHHIO B PYCCKUM JIFOZSAM SIB/ISIETCS TIPEK/e BCEro MpecTyrieHuem
PYKOBOZCTBa YKpauHbl.

Hy a gns CIIIA CBO P® Ha TeppuTOpUM YKpauHbI HEOOXOAMMO /JIsI TOTO, UTOOBI B OTKPBITYIO
HauaTh paboTy 10 pa3Bany Poccuu Ha HECKOJBKO JIeCATKOB FOCYAapCTB, OAKOHTpobHBIX CIIIA. B
1991 ropy P® Tonmbko uyzmom u3bexxasa pacrazia Ha COTHIO MenkKux rocyzaapcts. [Tostomy CIHIA
CTpPeMsITCsS HaBepCTaTh ynylieHHoe B 1991 roay. U menaeTcst 310 /71 TOrO, YTOOBI TIOMyYUTh B CBOE
pacriopsbkeHre TIpUPOAHbIe pecypchl P, a Takke co37aTh PbIHOK CObITA [ijisi CBOEH TMPOAYKIHH.
Huuero nuuHoro, TOMBKO OM3HEC.

OcHOBHO TpeH/ Halllero BpeMeHn — Oopb0a 3a SHepreTrUueckre pecypchl. Takue CTpaHbl, KakK
P®, CIIA, Kuraii, EC u emé HeCKO/JbKO rocylapCTB UMEKT aTOMHYK SHepreTvKy. OCHOBHas
YacTb PeCcypCoB UM TEeXHOJOTMM 10 repepaboTKe paJ[MOAKTUBHBIX BeIeCTB COCpeJOoToueHa B
Poccun. [lostomy B Poccum c atomHol 3HepreTukoy Bcé HopMmasibHO. A BOT B EC, Kurae nmm
CIIIA He BCé Tak 0JHO3HAYHO. JTHU CTPaHbI CTOAT Tepef, yrpo3oii octaHoBKU AIC. B Anonun ASC
ocTaHOBWIM mTocsie aBapuu Ha ®ykycume. Bez CIHIA 1yt He obGouwuiock. ['epmanusi mocsie
@yKyCHUMBI CTala MacCoBO 3akpbiBaTh cBOU ADC, NOHAB, OTKYya BeTep AyeT. Bo @paHLu aToOMHas
rBapAusi BbIMep/a, CTpouTb HOBble ADC HEKOMY, CKOPO HeKomy OyzeT KOHTPOJIMpOBaTh paboTy
A3C. Ho 6e3 ADC skoHoMIrKa ®paHLMK pa3BaauTCs. ['epMaHus fieaia CTaBKy Ha BeTep U COJHIIe,
HO TIOJBOJUT I10r0/a, a ra3, K KoTopoMy I'epMaHust pYBbIK/IA, OHA Ke caMa OTKa3aslach IOKyIlaTh y
Poccum.

Otcrofa >HEpreTUUECKWM KPU3WC, TIPM KOTOPOM JakKe HexXBaTKa KBaTT*uaca CriocoOHa
pa3Ba/IuTh BCHO HalMOHA/MBHYIO 3Heprocuctemy. [Toaromy CIIIA gemarorT BCE, uTOOBI 3aCTaBUTH
cTpaHbl, uMmeromie ASDC, oTka3aTtbCsd OT HMX. VM MO3TOMYy OAHOM M3 NPWYMH HaTpaBIUBaHUSA
YkpauHbl Ha Poccuto Oblla Hafie)kia Ha paspylilleHre aTOMHOUM TPOMBIIIEHHOCTH YKpauHbl. Ha
Ykpaune Poccusa nposogut CBO. 3anopoxkckas ADC nojBsepraeTcsi apTUIJIEPUHCKUM U PAKETHBIM
yAapaM CO CTOPOHBI YKpauHbl. JTO 3acTaBUT Poccuto octaHoBuUTh paboty 3aropoxckoit ADC. C



JIPyrol CTOPOHBI aTOMHasi aBapus Ha 3anopokckoi ADC npuBeiéT K 0CTAHOBKU CPa3y HeCKOJbKUX
A3C Ha Ykpaune u B Poccuu. 3aro CIIIA cmoryTt npuobpectu y Poccuu siiepHOe TOTUIMBO. DTO
Jlake TI0 CIWCKY TOBAapOB, MOZJ/eXalux CaHKUusM co CTopoHbl CIIIA BuaHO, U3 CIIMCKa
VICK/TIFOYEHO sijlepHOe ToIumBo, Kotopoe CIIIA moryTt mnomyuuts TO/bKO U3 P®. Ecm Poccus
riepecTaHeT IMoCTaB/ATh gAepHoe NoiuBo B CIIA, To uepe3 rog CIIIA kak rocyjapcTsa He CTaHeT.

Poccuss He mepBas UM He TOCAeJHSIE CTpaHa, B OTHOILIEHWH KOTOPOM «pa3BUTbIE»
KaluTa/JMCTAYeCKUe TOCy[dapCTBa MPOBOAAT KOJOHUA/IBbHYI MOMUTUKY. OCHOBHOW MPHUHLIUII
OpHTaHCKOM aprCTOKPAaTHX — pa3fiesisid U BAacTByM. K coxkaseHuio B Poccru MOSIBU/IOCH MHOTO He
BITO/THE TICUXUYECKU HOPMaJIbHBIX JTHO/IeH, TPeOYHOIUX He3aBUCMMOCTH TakKuX yacTell Poccum Kak
TarapcraH nny SKyTus, He roBOps O ApYyrux yactax Poccum.

Bcem Gopriam 3a 0CBOOOXKZEHHE CBOMX HApOZOB OT «POCCUHMCKOW THPAHHWW» MOTY TOJILKO
TIOCOBETOBATh - Xy[OW MUP Jiyullle Jr000i BOWHBEL. A ellé Jjiyullle >KUTh B MUDe U [pykbe. U He
3a0bIBaTh uepe3 Kakue TPYAHOCTH BMECTe TIPOILIM HapoAabl Poccuu, COXpaHMB BCe HApOAbI B
eIWHOM, MOTyYeM W OrpPOMHOM TocyzapctBe. OpHO Jefo, Koraa Hapoj OopeTrcs 3a CBORO
HEe3aBUCUMOCTh, OTMIMPasiCb Ha CBOM U TOJILKO CBOM cwibl. Ho coBceM fipyroe feno cobuparbcs B
CIIA u nonyuaTb OTTyzla MHCTPYKLMH U JeHbru. [lonmyuenue geHer u3 CIIA, sko6bl, Ha 60pb0y 3a
HEe3aBUCUMOCTh — 3TO TIPOCTO KPOBaBblli Ou3Hec, ¥ He Oosbie. HekoTopwiM, SK0OBI, OOpiiam 3a
HEe3aBHUCHMOCTb, XOUeTC BKYCHO eCThb U CJIAJKO CIaTh. A Ha HapOZ, UM HarljieBarh.

TakuM 00pa3oM, Ha WUCTOPUYECKUX TPHUMEpaX, Mbl IMOKa3aad, UTO KalMTaau3M, 3TO CTPOH,
I7IaBHOW 1[eJIbI0 KOTOPOTO sIBJIsieTCsl TpabeXk MeHee pa3BUTHI CTPAaH W HapofioB. Pa3BUTHIM
0aHAMTCKUM KallUTaJMCTUUECKUM CTPaHaM HY>KHbI TIPUPOJHBIE PECYPChl, C OJHOH CTOPOHbBI, U
PBIHKK COBbITa TIPOM3BOAMMOM TPOAYKIMH, C APyro cTopoHbl. C rpabe;koM MPUPOJHBIX PeCypCcoB
KaK-TO BCE $ICHO, CKOJIbKO TpoOaHy/1, CTO/IBKO W OTIIPAaBU/I HAa CBOM 3aBOjbl U (habpuku. [aBHOe,
yTOObI XBaTW/IO SHEPTUM AJisi TiepepadoTKU. A BOT CO COBITOM TIPOAYKIMM BCerJja BO3HHKAeT
npob/ieMa, Tak Kak JieHer /il peajid3al[ii TOBapOB y HAaCe/JeHHWs Pa3BUTBHIX KallUTaJIACTHUECKUX
CTpaH sIBHO He xBaraeT. [IpuxoquTcs 4acTh NMPOAYKLMU BBIBO3UTh B KOJIOHUHY, [/le TOXKe C KaXKbIM
rOJIOM BO3HUKAIOT (UHAHCOBBIe TIpoOneMbl. [leHbrM y HAceleHUs, TAe HeT CBOeu
TIPOMBIIIJIEHHOCTA, WMEIT CBOMCTBO OBICTPO Hcye3aTb. Hy, a ecniM B KOJOHWM HAUMHAETCS
TPOU3BO/ICTBO TOBAaPHOW MPOAYKLIMM, TO Pa3BUThIM CTPaHaM MPUXOAUT TOJIHBIM KepAbIK. JTO KaK
pa3 Hab/o/aeTcss B Haille BpeMsi. M Takoe COCTOsIHHE He MOXKET IJIUThCS Aonro. [leno, TOXoxe,
UlET K OosblIol BOWHe 3a mepegen Mupa. VI HeKOTOpble 3arajHble TMOJUTUKUA HAJEHOTCS, UTO
JenuTh OyayT oHu U fienuTh Poccuto. Hy a HaMm, pyCCKAM JIHOZISIM, 3TOTO HUKAK Heslb3s1 IOy CTUTh.

[ToHuMasi, B KaKMX YCJIOBUSIX TIPUXOJWTCS >KUTb HallleMy Hapojy, Ba)KHO BCerjia [ep>kKaTb
YPOBeHb Halllero pa3BUTHs Ha CaMOM BBICOKOM YpOBHe. MBI [JOJ/KHBI [IOHMMaThb, UTO y HapoJOB
Poccuy HeT WHOro 3aliMTHUKA, Kpome HMX caMux. Kak mokasasna UCTOpHsi, B KPUTUUECKOU
CUTyaLlUM HUKaK1e apMusi U (PJI0T TOMOUb HE CMOT'YT.

BaykHo 1pu miepecTpoiike (UHAHCOBOM CUCTEMbI IPUPABHSATh JAEHE)KHYIO eIMHULY He K 30JI0TY,
a eJuHMULIe 3aTpauyeHHOM 3Hepruu. Haripumep, pybib MoxeT ObITh paBeH 10 KBarT*uacoB. KpatiHe
Ba)XHO 3alpeTUThb TPATHUTh SHEPrHI0 Ha TPOW3BOACTBO KPUIITOBAMIOT. V6O TpU TMPOW3BOACTBE
KPUITOBAJTIOTHI SHEPIUsi TPAaTUTCS, HO TOBAapbl U YCJIYTH He TIPOM3BOAATCS. A Belb Ao0aB/ieHHast
CTOMMOCTh WU MPUOBUTL — 3TO W €CTh MOTPAYeHHas Ha JAHHOM JTarle TPOM3BO/ICTBA SHEPrus. A
TYT TpUObUIL €eCTh, a ToBapa HeT. Hexopomio! [Insi SKOHOMWMKM /OO0 CTpaHbl MaWHWHT
KPUITOBAJTIOTHI TIOTIAXWBAET HOBBIM KOJIOHMAIW3MOM. TO/MBKO Tereph IIOpPOX OyAyT HaBOJUTH
MaliHephbI.

XOTs1 pecypcoB OT PUPO/IbI Y HAC MHOTO, C/Ie[lyeT y)Ke Cceruac AyMaTb O HOBBIX TE€XHOJIOTHSIX,
J/1s1 KOTOPBIX MPUPOJHBIE peCypChbl He HYXKHBI. IIpexxzie Bcero 3To KacaeTcsl yIvis, YIJIeBOLOPOZOB,
ypaHa, MeTa/TMueCKu pyA, yhaoopeHudt u T. A. CrenyeT TepeXoAWTb Ha TaKWe TEXHOJIOTHU, B
KOTODBIX TIPUPOZHbIE pecypchl b0 BOOOIIe He HY)KHBI, MO0 HAZOOHOCTP B HHUX CHJIBHO
YMEHBIIUTCS.



UM Takue TeXHOJIOTUM eCTh. JTO 3(UPHbIE U BaKyyMHbIe TeXHOJOTHU. OHM HY)XHbI HaMm Jist
TOr0, uT0OBI 6€3 COXKa/IeHHs1 0TKAa3aThCsl OT KalKuTaarM3Ma B MoJb3y OoJiee CripaBe/i/IuBOro CTPOsi, HO
y>Ke He B Macirabax OfHOW CTpaHbl, a 10 Bcell Haiel ITnaHete. YToObl Mbl ObIT He pabamu C
111(pPOBLIMU OIIEHHUKAMH, @ CBOOOAHBIMH JIFOBMH, UCITO/b3YIOIUMU MoIIb Jdupa cebe Bo O/aro,
BO Osaro Bcero uesioBeyectBa. Ham ciiefyeT ocBauBaTh CO/THEUHYHO CHCTEMY, UTO CfeaTb Oe3
3(UPHBIX TEXHOJOTHUH HEeBO3MOXXHO. HUKakas pakeTHasi TeXHUKA HAac He CriacéT. M ecyiu Ha Hary
[TnaHeTy oOpymIMTCS OUepe/iHasi KOCMUYeCKasi Karactpoda, Y Hac J0/DKHBI ObITh CHJIbI U CPE/ICTBA,
YTO OTPA3UTh yiAp CTUXUM WM KOBAPHBIX KOCMUYECKHUX BPAroB.

[TosToMy BceM HaZio OObeAMHATHCS BOKPYr uzien Odupa, pa3BUBaTh 3TH TEXHOJIOTHH,
PacCrpoCTpaHATh UHPOPMALIUIO O HUX B COL[UAIBHBIX CETSX, cOpachiBaTh MH(GOPMAIUIO HA ApPyTUe
CAMThbl, 3HAKOMHUTb C 3TUMHM HUJESIMU KaK MOXXHO OoJibIllee UHC/IO JIHO[eH, OObeAMHASCh B
coo011iecTBa eIMHOMBIIIUIEHHUKOB. UTOOBI MpH JIt0OBIX BEIOOPAX rO/I0COBATH 3@ TeX, KTO BBICTYTIAeT
3a pa3BUTHE Hallero oOIecTBa, a He TIOMBITAeTCS B OYEPeAHOM pa3 ofleThb Ha Hac LM(pPOBOI
OILIeHHUK.

O¢upHbIe U BAKYyMHbIe TEXHO/IOTUH.

B mipyHLIMITE BCE TEXHOJIOTHUH SBSIOTCS 3(PUPHBIMU, K00 DUp (KBUHTICCEHIIHS) — 3TO TATHIN
3JIeMeHT TI0C/je 3eM/M, BOJbl, BO3JyxXa W OrHsA. 3eM/s, BOJa, BO3AyX U OrOHb SIB/SIFOTCS
MoaudukauusamMu Idupa.

Ha TeMy KBUHT3CCEHLIUU €CTh aMepUKaHCKuN GuibM «[IaTbiii eMeHT». W XOTs 3TO siBHast
KOMe/IUsi, HO YMHBIX JItOZlel OH [J0JDKeH 3aMHTepeCcoBarh.

JIroboe BelecTBO — 3TO ToKe DUp, B KOTOPOM ToMelIaH HeOOo/bIIoW 00BEM MPOTOHOB U
sanep atoMoB. Tak Kak pacCTOSIHMSI MeX/y aTOMaM{ BelecTBa OrPOMHbIe IO CPaBHEHUIO C
pa3mMepamMM aTOMOB BelL[eCTBa, TO Bell[eCTBa KaK TaKOBOTO B Bell[eCTBEHHBIX TejaX C I'YJIbKUH HOC.
[TpakTHUecku BeCh 0ObEM BeIlleCTBEHHOTO TeJa 3arojiHeH YUCThiM J(UPOM. A aToMbl BelljeCTBa
00BeIUHSIOTCS MeXKAy COo00M 0COOBIMM CBSI3IMU, O KOTODBIX TOTOBOPUM HiKe. V1 HecMOTps Ha
HebosbIIoN 00bEM BelllecTBa B BeIECTBEHHOM Tejie, CBSI3M 3TU TPHUAIOT UM TaKue CBOMWCTBA,
KOTOpbIe MbI 3HaeM Ha MpUMepe asMasa, CTai UM ypaHa.

[Toka mpeprosaraeTcsi, UTo DPUP COCTOUT W3 3(HUPOHOB (aMepoB), SIBISIOLIMXCS BUXPSIMU B
Odupe, HO OHU Takue MajleHbKHe, UTO COBPEMEHHBIMU MeTO/laM{ BU/IETh, TOIIUIATh WU UHBIM
crocoboM [10Ka3aTh WX CYIeCTBOBaHHE Hesb3s. ECTh MpeArnosioKeHue, UTO 3TH (PUPOHBI CHKAThI
OKpy)KaroluM D(}UPOM Tak, UTO BbIENUTh OTAe/bHbIA DPUPOH U3 BCEr0 MAaCCHMBa MPAaKTHYeCKU
HEBO3MOJKHO, TaK Kak 3TO 1oTpebyeT OrpOMHOM SHepruu, KOTOPOW B PAaCIOpsDKeHUH YesioBeueCTBa
HeT.

OdupHbIe TEXHOJIOTHU MOTYT ObITh BaKyyMHBIMH, HO BbiJe/ieHHe 3(HUPHBIX TEXHOJOTWNA B
OT/le/IbHYH0 KaTeropuio, r03BOJIUT HaM TOHSTh, UTO Takoe J¢up, rpaBUTALIMOHHOE T10J1e, UHEepLUS.
Kak rosryuats sHepruto u3 3dupa, WM Kak rnepemMeriatecsi B ddupe 6e3 oTbpoca macc.

TexHO/IOTUM MOXKHO YCJIOBHO Pa3fie/IiTh Ha [iBa TUIA — SKCIIO3UBHBIMUA W UMILJIO3UBHBIMMU.
OGe TeXHOJIOTHH PEIaloT 10 Pa3HOMY aHaJIOTU4HbIe 3a/aui. Ho 9KCTI03UBHBIE TEXHOIOTUH — 3TO
B3DBIBHBIE TEXHOJIOTHH, OHH MPUBO/AT K 00pa30BaHUsI TeTla, paCCeMBAHUIO TeIlyIa B MPOCTPAaHCTBE
(Bdupe), KII 3TMX TEeXHOIOTWMM HU3KWM. VIMIIIO3UBHBIE TEXHOJOTMM peayiM3yroTcsi ¢ Oomee
BbicOKMM KII/I, kKoTopbiii MoxeT pocturate 99%. [Ipumep skcriosuBHOM TexHonoruu - [IBC, a
MMILJIO3MBHONM — 3siekTpuueckuii Motop. CpaBHuTe ux KIII. VI nerko Mo)KHO TMOHSATb, Kakue
TeXHOJIOTUH 3arpsi3HsitoT [Ipuposny.

BakyyMHBIMH TeXHOJIOTHSIMA Mbl OyZleM Ha3bIBaThb TEXHOJIOTHH, WCTIONb3YIOIIMe BaKyyM Kak
TIOHMDKEeHUe [laB/IeHUs] B TaKUX CpeiaX, KaK Bofa (PKUAKOCTb) WM BO3AyX (ra3). Xorsi 3¢dupHbIe
TEXHOJIOTHU TOXKe MOTYT ObITh BaKyyMHBIMH.

Hauném c Odwupa, a Mo Mepe TMOBECTBOBaHUS O HEM, TOMYTHO OyzeM 3aJieBaTb BaKyyMHbIe
TEeXHOMIOTUUA. DPUP — 3TO OKpY»Karolllasi HaC Cpefia, U3 KOTOPOrO Mbl BCE COCTOUM U KOTOPbIN



HAXOIUTCS BOKPYT HAC M JIOOBIX BeI|eCTBEHHBIX Tejl. DGUP — 3TO TOXKE Marepusi, KoTopas
HallUMM OpraHaM{d YyBCTB He BOCIPHWHHMAeTCs, He ocsi3aeTcd. EciuM Hamm opraHel 4YyBCTB
BOCIIPUHUMAIK Obl OGUP, TO MbI HUKOTZIA OBl He y3HA/U O CyI[eCTBOBAaHWM BEI|eCTBa, He BUE/H
Ob1 cBeT, He Buzie Ob1 CosTHIIe, TUIAHETHI, Ta/laKTUKHM U TIPOUHe KPacoThl, KOTOPbIe HAaC OKPY’KaroT.

Odup Hago nMoHUMaTh PasymoM, 160 cam Ddup, TOAUNHSIOIIUNACS PSIy TPUPOJHBIX 3aKOHOM,
10 CyTH, SIBISIETCS pa3yMHOM Cpeflol, /jaBasi HaM MpUMepP YeCTHOCTH U MOpsiiouHOCTU. biarogaps
A¢upy Ha 3emsie Bo3HuKa JKV3HbB, a motom Ha ocHoBe XKM3HU nosiBunicsi PA3YM. Monogoi,
TIpaB/ia, HO IPYTOro B HAllleM PaciopsyKeHUH M0Ka HeT.

[Tpexxae Bcero D(Up TMOAUMHSIETCS 3aKOHY Hepa3pbIBHOCTH, COXpPaHEHUs HWMITy/bCa W
ypaBHeHuto [lanuuna bepHy/ui. YpaBHeHue [laHuuna bepHy/nu rpaBuibHee Ha3bIBaTb 3aKOHOM
coxpaHeHusi sHepruu J[lanwuiaa BepHynnv, MO0 3TOT 3aKOH COXPAHEHUS SHEPrUM HE TOJILKO
YUUTBHIBAET CyMMY MOTeHLMaibHOW U KWUHEeTUYEeCKOW SHepPryuy BellleCTBEeHHOTO Tesa WA MOTOKOB
Odupa, HO ¥ FHEPTHUI0 B3aUMOENCTBUS MeXXTy I(hHUPOM U TeloM. BeIMgauT 3TOT 3akoH bepHymiu
B IIpOCTOM (hopme crieyrommM 06pa3oMm:

2
M% +Mgz+ PV = const

Puc.1.

W3 aroro ypaBHeHWs] MOXKHO CjieflaTb Cpa3y HeCKOTbKO BLIBOJOB. Bo-TepBbIX, TJIOTHOCThb
Gapuueckoii sHeprur Ddupa paBHa ero craruyeckoMy zAaeneHuto — E6/V=p, [110THOCTh 3Hepruu
Ha3bIBaeTcs noreHMasoM. CriejoBaTesibHO MOTeHLMan Jdurpa paBeH ero JapjeHUI0. BoT Takum
MIPOCTBIM  CrIOCOO0OM W3  ypaBHeHusi [laHunsia bBepHyMIM Mbl TOMYyYWId OYeHb Ba)KHYHO
vHbOpMaI[MI0 O TOM, 4YTO 3/eKTPOAWHAMUUecKre TIPOsiBJIeHHUs, 3aBUCAIMEe OT TOTeHIWana |
HarpsDKeHUsi, KaK Pa3HOCTU TOTEHI[MA/IOB, TECHO CBS3aHbI C ero JapjieHWeM W KoieOaHWsIMHU, C
repernialaMy CTaTUUECKOTO JlaB/IeHUsl.

Tak Kak CKOpPOCTh 3()MPHBIX TIOTOKOB B Pa3HbIX TOYKAX MPOCTPAHCTBA MOXKeT OBbITh pasHasi, TO
IJ1s1 u3yueHus Ddupa BakHOe 3HaueHUe uMeeT omepaTtop (dbyHkius) rpaguedT grad. ITo cytu 31O
TIPOM3BO/IHAsA, HO He 10 BpeMeHH, a Mo MPOCTPAHCTBEHHbIM KoopAuHaTtam. JTa ¢yHkuus grad(p)
BEKTOPHasl, TIOKa3bIBaeT Harpap/ieHre HauOOMbIIero Mo abCO/MIOTHON BeMUWHE W3MeHeHUs
nasnenus Jdupa. Ho 3Ty dyHKIMIO (OmepaTop) MOXKHO MCIO/Ib30BaTh U /ISl U3yYeHUsI U3MeHeHUsI
CTaTAYeCKoro JaBiaeHus Dupa He TONBLKO B MIPOCTPAHCTBE, HO U BO BpeMeHU. []esio B TOM, UTO
rpajiveHT 3Hepruv Ddupa — 3TO CU/a, Kotopas OyzeT BoIsAgeTh oueHb mpocto F=grad(pV).
Ecmi 0o6béM V Tena He 3aBUCHT OT JaBjeHus, TO (OpMy/a MpeBpaljaeTcsi B CAeIYIOMIYI0 —
F=grad(p)*V. A 3To 3aKOH BCEMUPHOI'0 Bbl/laB/MBaHusl bykoBa. A NpUMeHUTENHHO K BOJE — 3TO
3aKOH Apxumeza.

Ecnv npuHATE MacCy Tena 3a eUHUL]Y, a TOTeHL[MaJbHYI0 SHEepPrul0 3a HOJb, TO ypaBHEHHE
bepHy/H yIIPOCTUTCS ¥ Mbl YBUAUM, UTO MEXXJy CKOPOCTBIO U /laB/ieHUe eCTh UETKasl CBSI3b:

(VI)A2+2p1 = (v2)A2+2p2

To ecTb, yBenuMueHrve CKOPOCTH IOTOKA TMPUBOAWT K TTOHWKEHWUIO /[|aB/IeHUs, @ YMeHbLlIeHUe
CKODOCTHM TIPUBOJMT K YBeIMUEHHIO [JaBieHuss OD¢upa. B Odupe MakcumanbHoe [aBjieHUe
HaO/rojaeTcsl TaM, rJe CKOPOCTb €ro TOTOKOB HyseBas. Takoe MOXeT HaOMOAaTbCs TONBKO B
MeXXrajakTUuecKoil cpefie, HO, TIOXOXe, Aake TaM O(Up HaxoAuTcsi B [JBWKEHWH, TaK UTO
cTaThyeckoe faBneHre O¢upa B KOHKPETHOM TOUKe TMOCTOSIHHO MeHsIeTCs, MeHsieTCsl /iaBjieHue,
MeHsIeTCsl IOTeHL1asl, MEHSIFOTCS 3/IeKTpUUecKre XxapakTepucTuku J¢upa. [Tokost HUrze Her.

PaccMoTpuM  C/ieiylOLMiA PUCYHOK, Ha KOTOPOM TIOKa3aH TIOTOK, Jefaroiyui Momyobopor
BOKDYT LieHTpa B Touke A. TosliyHa IMHUI NPONOpLMOHaAbHasi CKOPOCTH MOTOKA B JaHHOW TOUKe.



v2 p2

A

vl pl
Puc.2.

Bosne Touku A cKOpoCTh MOTOKA paBHa V1, a faBneHve pl. A Bo3ne Touku B ckopocTh paBHa
v2, a naBneHve p2, Tak Kak B MMOTOKe feficTByeT 3akoH [anunna bepHynam, a v2 6osbie v1, To p2
meHbliie pl. ITo 3Toif npuunHe OT TOukK A K Touke B OyzeT fgefictBoBath cuna F. DTy cumy Mo)KHO
Ha3BaTb OMEepeyHol, TaK Kak OHa (hOpPMHUpYeTCsl Momnepék MoToka. JlaHHble 3aBUCHMOCTH UMEIOT
MecTo B /000l cpeie — Odupe, Bozie U Bo3ayxe. CoBpeMeHHasi TeopeTHuecKasi (hu3ruKa OTHOCHUTCS
K TIOTIepevyHbIM cuiaM 0e3 0co0oro pBeHUs, MO3TOMY BO MHOTUX TEOPHUSIX 3TO TPUBOAUT K
HeIpaBUWIbHBIM BbIBOJAM.

Mexay TeMm TorepeuHbIMH CHIaMH| SIBSIIOTCS cuia JlopeHiia, ieHTpobekHast Cuia, oAbEMHasT
cuna U T. 4. U ipu 3ToM coBpemeHHas (M3MKa 3a MHOTMMHM TaKUMU CUJIaMU He TIPU3HaET MpaBo Ha
cyljecTBoBaHMe. Harpumep, I[eHTPOOEXHYI0 CHIy OTKa3ajCs TpU3HAaBaTh 3a PeajbHYI CaMm
HNanvun BepHyniu. Jta ommbka B (U3MKe 0 CUX TIOpP He UCIpaBieHa, 100 (hU3UKH-TeOPeTUKH He
MOHMMAKT MexaHHW3M eé (opMupoBaHMs. A BCE [elo0 B TOM, UTO BCe TIOMNepeuHble CHUJIbI
HEBO3MO)KHO 00bsSICHUTH 6e3 oHnMaHus pony Ddurpa Wiv MHOW OKpysKatollel cpefibl. Mexxay TeMm,
CaMOJIETHl JIeTal0T, 3apsDKeHHble YaCTULbl BpaLJAlOTCS II0 KPyr'y B MAarHATHOM II0/le, a
1LieHTpoOesKHasi CHJ/Ia 1o3BoJIsieT OpocaTh CIIOPTUBHBIN MoJOT Ha 50 U 6osiee MeTpOB.

[ToniepeuHble CwIbl SIBASIOTCS YaCTHBIM CJlydyaeM TakK Ha3blBAeMbIX TI'PaJUeHTHBIX CHIL
[evicTBUTE/NIbHO, MeXAY TOUKOM A U B Ha puc.2. ©MeeT MecCTO Kak TpaJjueHT CKOPOCTH, TaK U
rpaZiieHT faBjeHus. ['pasiueHT CKOPOCTH yKasblBaeT Ha yCKODeHHe YaCTWL] I0TOKA, a IpajjueHT
JaBneHus co3faét cuny F. Tak U TyT y HayKd HET UETKOrO MOHMMAaHMs O POJIM YCKOPEHUsl U POJu
rpaZiieHTa /iaBjieHusl. YCKOpeHHe BellleCTBeHHOIO TeJla SIB/IseTCsl C/Ie[iICTBUeM I'pafiuieHTa JlaB/ieHust
B OKpYyJKarollled cpefie, HO B MeXaHMKe BCé HaobOpoT. B 3Toil Hayke Takoi (heHOMEHBI, Kak
[laBJIeHHe Y TPAJINeHT /laBJ/IeHus lake He pacCMaTpUBaeTCs.

[JaHHbIM (akT 3acTaB/sieT HaC 3ajlyMaThCs, a BCE 1M B 0CHOBAX ()M3MKU MpaBUIbHO. Besib Takas
XapakTepUCTHKA BellleCTBa KaK Macca He gBJ/IsIeTCS MepOoH BeljecTBa. Macca paccunTeiBaeTcsl Kak
OTHOIIIEHHe Beca K YCKOpeHHI0 CBOOOAHOro majieHus. Jlpyroro criocoba M3MepeHHsI MaccChl He
cymecTtByeT. Ho Bec 3aBUCHT OT (hOpPMBI Tefa 1 ero TOJI0)KeHHs Ha Becax, a yCKOpeHre CBOOOHOTOo
MOJIeHUsI B OFHOM TOUKe HayKa U3MepsiTh He Hayuuiack. UTo fiesiaThb B TaKOW CUTyaL[n?

Korza BeljecTBeHHOe Tesio ABuraetcss B J¢upe, uid DQUp ABUKETCS BJO/b BelljeCTBEHHOIO
Tesla, TO BJOJb OOKOBBIX TOBEPXHOCTEH BellleCTBEHHOTO Tejla CO3/aéTCsi HepaBHOMEpHBIM 110
CKOPOCTU TOTPaHUUHbIN TOTOK. Y TIOBEPXHOCTH Tesla CKOPOCTb O¢upa MakCUMasbHas, 3HAuMuT
JlaBlleHde ero MHUHMMa/bHOe, a [0 Mepe y/aleHusi OT IOBEPXHOCTU Tela CKOPOCTb Jddupa
CHIKaeTcsl, a BOT JiaBjieHWe ero rnosbiilaeTcs. [103ToMy cam ke OKpy»Karoluil DQUp JaBUT Ha
TIOBEPXHOCTh Tejla C HEKOM CUJION, BeJIMUYMHA KOTOPOM onpe/iesisieTcsl TpaZjJueHToM JaBieHus Jdurpa
y TIOBepXHOCTH Tesia. Yem Oosible rpajueHT, TeM Oosibmie cuia. A TaK Kak IOBEPXHOCTEH
OOKOBBIX /IBé M BOJIb KaXK/I0M TIOBEPXHOCTH MOXKeT C(OPMHDOBAThCSI CBOE [laBJieHHe, TO TeJio
HauuHaeT IepeMellaTbCsl MONepéK CBOero JBWKEHUS B Ty CTOPOHY, I7ie /aB/leHHe Cpe/ibl MeHbIIe.
[TosToMy, ec/ii TIOAYTh MeXAy JBYMS JIMCTaMU Oymaru, TO OHW CJIMTIAKOTCS, a Msiu, TIOMeLEHHBIN
Ha BepUIMHY CTpPyW (DOHTaHUMKa, TNPHUOOpeTaeT CIIOCOOHOCTH K JeBUTaUWu. Bcé 3TO JaBHO
M3BEeCTHO, HO TIOUEeMY-TO, KOTJja peub 3aXOAUT O 3akoHax Kocmoca, To 00 3THX TMPOCTBIX
¢u3nuecKux 3aKoHax (hr3MKYU 3a0BIBAOT.



[TpakTHKa MOKa3bIBaeT, YTO OCHOBHBIM TUIIOM /IBV)KEHUS sIBJISIeTCS BpallleHWe. A 3TO 03HayaeT,
YTO BOKPYT BpalllaloIlerocs BelleCTBeHHOTO Tesa 00si3aTennbHO OyzieT chopMrUpOBaH BpaILarOIAACs
BOKPYI' Teja TIOTOK OKpy’Karoieit cpeabl — Odupa, BoAbl WIM Bo3ayxa. I1oTok (BUXPh)
o0si3aTeslbHO ChOPMHUPYeT TMOTPAHMYHBIM CJI0M, B KOTOPOM CH/Ia [JaB/IeHUs] OKPY)KAOLLeH Cpejibl
OyzeT HaripaBleHa K TIOBEDXHOCTU Tena. M cuma 3Ta OyzmeT Tem Oosibllie, yeM TOHbIe OyzeT
TIOrPAaHUYHBIA C/10H. BMecTe ¢ 3TOM cumoi OyzeT co3jaHa CHla TPeHHs, KOTopas CBs3aHa C CUJION
JlaBIeHUsI W3BeCTHBIM 3aKOHOM TPEHUsI — CUla TPeHHsl TIPOTOPI[MOHA/IbHA CUJie /IaBJieHus], TpU
3TOM KO3(UI[MeHT TPOIOPIMOHATLHOCTA Ha3biBaeTCsl KO3(hGUIIMEHTOM TpPeHUsT — TI0KOf,
CKOJIb)KEHUST WK KaueHus. BOT TaKUM MpOCTBIM CIIOCOOOM MBI T10Ka3a/id, UTO CHjIa TPEHUS UMeeT
s¢upHyto ipupoay u 6e3 rpagueHTa AapneHys drpa OHa HEBO3MOKHA.

PaccMoTpuM BpalljeHre KOCMAYeCKOoro Tesia B Ddupe mogpobOHee.

'QyHa V2
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o
i Naenexve 3chupa
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Puc.3.

[Tyctb Takum Tenom Oyzer 3emsisi, Hamla [TnaHera. Ha pucyHke mokas3aHO, Kak Bpalljarorast
3eMsisi CO37aéT BOKpYTr cebsi a¢upHbIM BUXphb. Crioli Ddupa, HEMOCPeACTBEHHO TPUJIETaloINi K
NIOBEPXHOCTH 3eMJIM, UMeeT CKOPOCTb PaBHYI0 CKOPOCTH [IBWKEHMs [IOBEPXHOCTH 3eMJIH, TaK Kak
OH KpeIKO MpPWXaT K NTOBEePXHOCTH 3eMJ/IM TPaBUTALJMOHHBIM To/ieM. Crielyrouil CI0M UMeeT yKe
MEeHBLIYI0 CKOPOCTb U 110 Mepe y/iareHusl 0T 3eMJIM CKOPOCTb BpallleHUs1 3(UPHBIX TTOTOKOB BOKPYT
3eM/IM yMeHbIIIaeTCsl, BIVIOTh JI0 Hy/sl. DTOT Kpyroobopot Ddupa BOKPYr 3eM/I MPUBOAUT K TOMY,
YTO 10 Mepe yzareHusl OT MOBepXHOCTU 3eM/M JiaBjieHHe J¢rpa MOBbILIAETCs, CKOPOCTb MTOTOKOB
Odupa Bokpyr 3emnu mnagaer. C v3MeHeHWeM [laBjieHUs BOKPYr 3eM/IMd TeCHO CBsI3aH TaKoW
rapameTp, Kak rpajjueHT JaBjieHus D@upa, KOTOpOMY IPSMO MPOIOPLMOHAIeH TaKoi MoKasaTesb
KakK JIOKaJbHOe yCKOopeHHe CBOOOJHOrO TaZieHWsi, MakKCMMasibHOe Yy TioBepxHOCTH 3emid. Ha
PUCYHKe T0Ka3aHO, KakK I'paZlueHT JaBjieHus D(drpa CHIWKaeTCcs OT MaKCMMyMa K HyJ/IHO 10 Mepe
yAaneHus: oT 3eMIIu.

[Ipy 3TOM, BHO/MHE BO3MOXKHO, UTO IJIOTHOCTb O(Hpa HEMHOIrO yBe/JWUMBaeTCs M0 Mepe
nipubskeHust K 3emse, U00 rpaZvieHT AaBneHust Ddupa 3actapisieT OPUP He TONBKO BpallaThCs
BOKPYT 3eMJ/ii, HO U CTPEMUThCS K 3emsie BAO/b paguyca. VIMeHHO 3TOT MOToK Ddupa NprKuMaet
BCe Tejla K IOBEPXHOCTU 3emyd. TouHee, MprkaThe Teja K IOBEPXHOCTH 3eMJ/IM OIlpe/ieseTcs
rpaIueHToOM faBjeHuss O¢upa. BennunHa npuwkuMma Tejla K MOBEPXHOCTH 3eM/IM Ha3blBaeTCs
BECOM.

B cuny Toro, uTo rpaZvieHT faBieHus Jdrpa UMeeT LieHTpajbHOe HarpaB/ieHue, TO B KaKJ0u
TOUKe 3eM/IM JielcTByeT cuma TsbkecTh. Ho 1o Bceld 3emsie CymMMapHBI BEKTOP BCeX CHI TSHKECTU
paBeH Hysto. [Ipy 3ToM 3emsist STUMH TPaJjieHTaMU Kak Obl 3ampaeTcsi B CBOeoOpa3HOM KOJIOZLe,
KOTOPBIM Ha3bIBAaeTCSl TPABUTALJMOHHBIM KOJIO/[LIEM.



ITo cyTu, B 3TOM U COCTOUT MpupoAa rpaBuTaiuu. Co3zaareneMm 3(pUpPHON BUXPEBOU Teopueid
rpaButaiu  sBasiercsi Cepreli OproB, paboThl KOTOporo faBHO pas3bpocaHbl mo KHTepHeT-
pecypcam, HaumHasi ¢ 2001 roga. OpmHa W3 CcTared  pacriojio)keHa 1O ajapecy  —
http://www.sciteclibrary.ru/texsts/rus/stat/st1412.htm.

Tak 4yTO aBTOp CTaTby He SIB/ISETCS aBTOPOM 3TOW TeOpUM, HO eMy YAaloCh MO pe3ysjbraraM
paboter OpsioBa TOHSTH MHOTOE JIpyroe, TMOHSTb KakK 3acTaBUTh pabortate Ddup Ha Omaro
yesi0BeveCTBa.

Her  HeobxopumocTH CrieLjaabHO O¢uposMHaMUKy  Has3bIBaTb I'papgrieHTHOM
O¢uposHaMUKOWM, TaK KakK MpU HaJlWYMM TepemelleHUs Wi (opMupoBaHUsl BUXPS Idup
00s13aTesIbHO CO3/1aéT IPa/IMeHT CBOETO /laB/IeHMsI.

AHasioroM rpaBUTaLuM B atMocdepe sB/sSeTCS TOPHAZ0, a B BoJe — BOJOBOPOT. M3yuas
TOPHaJ0 U BOZOBOPOT, MOXXHO MpOLe CMOTPeTh Ha IpaBUTAL|MI0. AHA/0rOM TOPHA/O0 SIB/ISETCS
3/IeKTPUYECKUM TOK, BOKPYI KOTOPOIO CO3[aéTCsl MarHWTHOe I10Jle, KOTOPOe SIBJISIeTCSl aHa/JIOrOM
IPaBUTAL[MIOHHOTO IO/, TaK KakK B 3TOM 3()MPHOM 00pa30BaHMM CO3/1aéTCsl BaKyyMHBIN LIWIMHJP, B
KOTOpPOM JlaBieHue D@upa y MOBepXHOCTU NMPOBOAHMKA CaMOe MHWHUMaJbHOe [/Is1 JaHHOM CHUIIBI
TOKa, a 110 Mepe yJajeHus OT MPOBOJHMKA C TOKOM JiaBjeHWe Jurpa MOoBbIIIAeTCS. A TaK Kak
JaByieHre O¢upa — 3TO ero MoTeHLMasl, TO MOChlaas uepe3 MPOBOAHMK UMITY/IbChl TOKA, MOXKHO
TMO/JIyYUTh Y TIOBEPXHOCTH NPOBOJHMKA IepeMeHHbI noTeHLan J¢upa, CHUMast KOTOPbIi, MOXXHO
Ha BBIXOZle TIOAYYUTh [epeMeHHOe HarpsDKeHue, a, HWCIo/b30BaB TpaHChopMarop, MONIyUdTh
HanpsbkeHue B 220 BosbT. Ilo Takomy mpuHImy paboranu ycraHoBku Hukombl Tecsibl, DBrHA
['pes, [)xoHa bemqyuanu 1 MHOTUX M300peTaresiei.

bnarozapst 3¢pMpHOMY BUXPIO BOKPYI' KOCMHUECKOIO Tejla, MMEOIIlero rpaBUTaLMOHHOE 10JIe,
co3maércs cBoeobpa3Hasi [UHaMUUeCKasi BaKyyMHasi 3(UpHast TMH3a, KOTOpasi B IMJIOCKOM CeueHUr
BBIIVIIIUT NIPUMEPHO TakK:

Puc.4.

3enéHblii 11BeT — 3T0 00/1acTh, T7e JaBjieHue Jdupa CHUKeHO. IHTeHCUBHOCThH 3e/IEHOTO
1[BeTa MOKa3bIBaeT IyOMHY BakyyMma (CHWKeHHs1 faBieHus1). CepbIM I[BETOM ITOKa3aHa 00/1acTh, B
KOoTOpoM famyeHre Odupa Oomnee Bbicokoe. O6MaCTh 3Ty MOXKHO Ha3BaTh 3(PUPHONM BaKyyMHOM
mn30i. [Ipy nHOM criocobe oToOpakeHus 3Ta 30HAa HA3bIBAETCS TPABUTALIMOHHBIM KOIOALEM. JTa
JIMH3a eCcTb BOKPYT JIF0OOrO Bpalljalollerocss MaTepuaabHOro oObekra B Odupe, HauuHasi C
3¢uUpoHa, MPOTOHA U 3aKaHUMBasi TajlakTUKaMU U BCeJIeHHBIMU.

bnaromapsi 3¢dupHOI BaKyyMHOW J/MH3e caM >ke OD¢uUp, HO TepeMellaroluics C MeHblel
CKOPOCTbIO, PACTIO/NIOKeHHBIN AUCTa/bHee, JaBUT Ha IJlaHeThl, 3aCTaB/isis UX «MaZatb» Ha CosHie.
Ho nipu 3TOM crivpasibHbie TOTOKM J¢upa 3acTaB/sIOT I/IaHeThl, Kak TeJia C IJIOTHOCTh HIDKe, 4eM


http://www.sciteclibrary.ru/texsts/rus/stat/st1412.htm

y Odupa, Bpauatbcsi BoKpyr CosHua. Ilpu BpamjeHuu mnaHeT BOKpyr CosHLa co37aéTcst
1[eHTpoOe)KHasi CHJla, KOTopasi ToKe MMeeT 3(UPHYIO TIPUPOAY, TaK KaK y TOBEPXHOCTh TIAaHeTHI,
pacrionokenHod Omwke K CosHIly, [fgaBreHne Odupa OKasblBaeTcs Oosibllle, ueM Ha
TIPOTUBOIIO/IOKHOM TOUKe T1aHeThl. [1osiBsieTcst rpaiMeHT JiaB/ieHus1, KOTOPBIM 3aBUCUT OT pa3Mepa
TeJla U ero CKOpoCTH 1o opbute Bokpyr ConHLa.

Tak Kak Bce Bpamjaroluecss OOBEKTHI OKPY)KeHbl BaKyyMoM (OGHUPOM C TMOHWKEHHBIM
JIAB/IEHWEM), TO CTAHOBWUTCSl SICHO, KaKWe CHJ/Ibl 3aCTaB/SFOT BEIL[EeCTBO ObITh Kperue CTasiu.
BellecTBoO Kpermko BaKyyMOM BOKDYT CBOMX aroMoB, MO0 OKpyKawoIui BelecTBO Jdup
C/IaB/IMBAeT BEIeCTBO B CBOMX Kpemnkux 00bsTHsAX. [To/myuaroTcst cBoeoOpasHble MarzieOyprckue
TOJTy1LLIapHUS.

[TpakTHueckn BCce OOBLEKThI BO BCe/ieHHOHW BparraroTcsi. K TakuM 00beKTaM MO)KHO OTHECTU
3¢upoHbl (0a30Bble yacTHLBl Odupa), MPoTOHBI (0a30Bbie YACTHI[LI BeIeCTBA), MaXOBWKH,
TMPOCKOIIbI, BOJUKW, JeTCKWe Ofbl, TUIaHeThbl U YaCThb WX CIYTHUKOB, 3Be3[bl, MyJbCapbl U
HEWUTPOHHbIe 3Be3/lbl, Ta/JlaKTUKU U BcejieHHble. Bcé BpaljaeTcs, a 5TO 3HAUWT, UYTO BOKPYT
BpalllaloLLerocsl Teja CO3JaéTcs BaKyyMHasl JIMH3a. 10 eCTb, MeXaHW3M B3aWMOJENCTBUS Tel C
Sdupom 3aBuCHT OT TlapameTpoB Tesl. CriejoBaTe/IbHO rPaBUTAI[MOHHOE T10Jie eCTh BOKPYT JIFOO0T0
Bparatorierocsi oovekra. I Takum obpas3om Teopust Oupa TeCHO CBsi3aHa C Teopuel TpaBUTALWH.
Onwupasicb Ha TEOPUIO TPaBUTALIMM MO>KHO MOCTPOUTD TIOJTHOLIEHHYHO TEOPUIO TI0JIsl, Ty TeOPHIO, Haj
TIOMCKOM KOTOPOM COOOILeCTBO YUEHBIX Oe3pe3y/IbTaTHO ObETCS MOC/eJHIO COTHIO JIeT.

AHanu3 ¢u3MuecKUx sIBIeHUM TOKa3bIBaeT, YTO aHa/JOrOM IPaBUTALIMOHHOIO TIOJS SIB/SETCS
MarHUTHOE T[I0Jie BOKPYT TIPOBOAHMKA C TOKOM, KaTyIIKM U 3/eKTPOMarHuTa, IO KOTOPLIM
TIPOMYCKAeTCsl 3/eKTPUYeCKUM TOK, MOJHHWM, KOTOpble OCTArOTCSi BO MHOTOM TaWHCTBEHHBIMU
¢busnueckuMu O00BeKTaMM. B 3TUX MarHUTHBIX TMO/IIX TaKXKe [JaBjieHue Odupa Bo3je
TIepeurC/IeHHBIX 0OBEKTOM TIOHWKAeTCs, a BJaJyd OT HUX CHW)KeHUe JlaB/ieHHs] He3HauuTesbHOe.
bnarogapst ueMy BO3HUKaeT TPafiMeHT /aBjieHUs: DPupa, uTo sIB/SIeTCs IPUUMHON TaK Ha3bIBaeMOM
paJiMaHTHOW >Hepruu. B HEKOTOpbIX C/lyyasx TMOHMKeHWe JaBieHusi Jdupa CTOMb pe3Koe U
ObICTpOE, UTO BO3HUKAIOT y/apHbIle 3(hUpHbIe BOJIHBI, BIiepBbie 00HapykeHHbIe Hukosoit Tecria.

YTo KaeTcsl TAKOTO siB/IEHUS] KaK MHEPLIYs, TO BO3HUKAET OHO IpH JF000M YCKOpPeHHH, KOTopast
MOXXeT ObITh BbI3BaHa KakK IMPOZOJIbHBIMU, TaK U TOMEPEYHbIMM CHaMH. A Kak ObIJI0 TIOKa3aHo
BbIIlIe, YCKOPEeHHEe — 3TO TPaZiIueHT CKOPOCTU, U OJHOBPEMEHHO 3TO IPaJiMeHT /aBeHusi. Ml IMeHHO
rpajlueHT [aBJeHUsl TIOPOXKJAeT CHU/lbl, KOTOpble, MO CyTH, HUUEM He OTIMYAKTCA OT CUJ
rpaBUTALMM, KOO MeXaHU3M UX CO3/IaHUs OITHAKOBBIM.

YTtoObl Mo/TyuaTh 3HEpPruto u3 Jdupa CieAyeT MOTeHI[|a/l, CO3aBaeMbIii BOKPYT MPOBOJHHUKA C
TOKOM, KaTyIIKU WU 3/1eKTPOMarHuTa, a Takke BOKPYI MOJIHWM, MpeBpallaTh U3 MOCTOSTHHOTO B
TiepeMeHHbIM, Hy a flajiee OCTaHEeTCsl repeMeHHOe HarpsbkeHre HarpaBUTh B TpaHC(opmartop, Ha
BBIXO/Ie U3 KOTOPOT'O T0/yuaTh IlepeMeHHOe HarpshkeHWe HY)>KHOM HaM BeJMuuHbI. [1o Takoit cxeme
paboTanu Bce YCTPOKMCTBa, C KOTOphIMU paboTan Hukosa Tecsia wiu OasuH I'peid.

[ yripaB/ieHWs MOTeHMaioM Jdupa crefeT HayuUTbCs YMpaB/siTh CKOPOCTbIO 3(UPHBIX
TIOTOKOB W/IM HAyuUThbCS UX «BblJaB/iuBaTh» B [lpupoge. I MOMHUTH, UTO TaMm, IJe CKOPOCTb
3¢UpHOrO TIOTOKa BhbIllle, TaM JaBjieHWe Ddupa Hmke. Co3jmaBasi KosebarTe/bHbIe TIPOLIECCHI B
Sdupe MOXKHO TIOTyUaTh KonebaHus gaBieHust dupa B HekoM 00béMe. CHUMaAsT 3TOT TIepeMeHHBIH
TIOTeHIIMA/, MOXKHO TIOTy4aTh U3 Jdupa CTOMBKO HEPTUH, CKOBKO OyZieT HY’)KHO B TOM WJTH UHOM
TeXHOJIOTMUeCcKoM Mpotiecce. BosmoxHo, 1o stoit npuunHe Hukona Tecna pa3BuBan TeXHOIOTMU
TepeMeHHOr0 TOKa.

IIpuMephI NPOCTHIX BaKYYMHBIX ¥ 3()MPHbIX T€XHOIOTHH.
BakyyMmHbIe TeXHOIOTHHU. [lepeueHb 3TUX TeXHOMOTWW IMpOKMi. [IpocTo Moau Ha HUX He

oOpariatoT BHUMaHue. HauHEM C cambIX TMPOCTBIX, KOTOPbIE WCIO/Mb3YIOT JIIOAU U >KUBBIE
OpraHu3MBbl.
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B GonbHMIIAX JIFOSIM YaCToO JleatoT MHbeKUK. [I/1s1 3TOro mpeABapuTe/ibHO cieflyeT HabpaTh
IITIPULIEM pacTBOp M3 aMMy/ibl. MezcecTpa TOJNBKO TepeMelljaeT TIOpIeHb, a paboTy TIo
riepeMell[eHUI0 PAaCTBOPA B IIMPHUI] BLITIOMHSIET aTMoCcdepa.

Kaxioe MjekonuTaroiiee, B TOM YMC/ie W UesOBeK, JBbILWT JErKUMUA. VI TyT UM TmoMoraet
BakyyM U armochepa. JKMBOTHOMY W/IM UYe/IOBEKYy [JOCTAaTOUHO Harpsub WM PacCIaOUTh
muadparmy, Bcé octanbHOe OyeT C/le/laHO TPAJ[MeHTOM [JaB/ieHWs BO3[yxa Mexay OpoHXamu C
Tpaxeel, C OJHOUW CTOPOHBI, U aTMOC(epoii, ¢ Apyroii cTopoHbl. OpraHuW3M Ha [bIXaHue, TaKUM
00pa3om, TpaTUT HEMHOTO YHepPIryH, OCTaJbHOe 3a HeTo BHITIO/HSET rPAaJUeHT /IaBeHusl.

BakyymHasl T€XHOJIOTHSI YCIelTHO paboTaeT B BeHaxX HIDKHUX KOHeUHOoCTed. M momorarot
BeHaM MBIIIIIbI TosieHeli u 0énep. Byarogaps kiarnaHaMm, KpOBb B BeHax IMPU KaXK/OM COKpaIlleHUH
MBIIIL] B TOJIEHSIX W OEapax TMOJHMMAeTCs BBEpX K I€UeHH, OTKYyJa HarpaB/iseTcs B TpaBoe
TipeZicep/ivie, TIPaBbIi JKeyyAoueK, jasee TIOCTYIaeT B JIETKKe, UTOObI 000raTUThCST KUCTIOPO/OM.

B opraHusMe 3¢GQeKTUBHO HCIIO/L3YeTCsl TUApoyAapHas TexHosorusi. Cepjile BbIOpachiBaeT
TIOPLIMI0 KPOBU B aopTy. AOpTa, JIOKAJIbHO pacIIUpsisiCh, (OpMUPYyeT MYIbCOBYHO BOJIHY, KOTOpas
pacrpocTpaHsieTcss B OOMBIION CKOPOCTBIO TI0 aopTe, a Jajiee MepexoAWT Ha KPYITHble U CpefHHe
aptepuu. VIMeHHO My/ibCOBasi BOJIHA TOHUT KPOBb OT Cep/ilia K TKaHsIM, HY>K/IatoLLUMCs1 B KUC/IOPO/e
Y HOBBIX MMUTATE/bHBIX BelljeCTBaX. 3aTpaThbl Cepilla KaK MBIIII[bl Ha TIPOKAUKy KPOBU 0 aopTe U
apTepHsM 3HAUMTE/ILHO TOM pab0ThI, KOTOpas TPO/Ie/IbIBAeTCS MTY/TbCOBOM BOTHOM.

ViMeHHO Ha perucTpalyy My/JbCOBBIX IIIyMOB OCHOBaH MeTo[; KOpOTKOBa, UCTIONBL3yeMbIi MpU
V3MepeHUM apTepuabHOrO JlaBleHUs C TIOMOILbI0 CrelMaZbHOM MaHXXeTKW U (POHeHJO0CKOora.
SNOoHLBI TIepBBIMU TIOHS/IM, KAaK aBTOMAaTU3UPOBAaTh [AHHBIM TIPOL[ECC W CTaau BBIMYCKaTh
TOHOMETDBI, TIPU UCTIOb30BaHUU KOTOPBIX BpaueOHbIN (hOHEH/I0CKOTT He UCTIO/b3yeTCsl.

KuIieuHyK, MpoTaskuBasi MUy, paboTaeT Kak MepUCTalbTHUeCKU Hacoc. I BeIMosiHsieMast
uM paboTa 10 MepeMelrieHrI0 2-X KI' TIUILNKA B CyTKHM ropa3zio Oosiblile 3aTpaT SHepruyd MbIIIaMU
camoro KuileyHuka. To eCTb, KUIIIEYHUK (PYHKLIMOHUPYET B PeXKUMe YCUINUTENs] MOIIHOCTH. A Mbl
3TOrO Jiake He 3aMeuaeM. B TexHUKe U TMpaB/MKe 4acTO UCMO/b3YIOT MeprcTaabTHUeCcKrii Hacoc,
TOKe YCUIUTe/Tb MOIIHOCTH.

B mpuHIume, K BaKyyMHOM TEeXHOJIOTHM MOXXHO OTHECTM W aBMAL[MOHHYH TexHUKy. V6o
NoZIbEMHas! CUJ/Ia CO3[aéTCsl Pa3HOCTHIO JlaB/ieHHe MeX/y HIDKHEel U BepxHel M/IOCKOCTbIO Kphblja.
Pe3koe majieHue [aBfeHUs] Ha BepXHEeW IJIOCKOCTA Kpblla MOXXHO 3aMETUThb IO CHEXUHKaM,
KOTOpbIe BO3HMKAIOT TIPU OBICTPO# CKOpocTu camosiéta. ObmefeHeHre KPbITbeB CaMOIETa TaKKe
CBSI3aHO C TMaJileHUeM JjaB/ieHusl HaJl BepXHel MJI0CKOCThIO Kpbljla CaMOéTa.

BakyyMHYI0 TEXHOJIOTHMIO WCIIO/Ib3yOT pPbIObl, KWTOOOpa3Hble, MTHI[BI W HACEKOMBIE.
Hanpumep. Bbicokasi CKOpoCTb pbIObI-Meu 06ecrieunBaeTcsi TeM, UTO »Kabpbl BIOPAChIBAtOT BOAY C
OOJIBITION CKOPOCTBIO BO/Ib TY/IOBHINA B HArpaB/JI€HWM XBOCTA. BBICOKasi CKOPOCTh BO/bI B/O/b
TIOBEPXHOCTH Tejla MPUBOAWT K TMa/leHHIO0 [aBjeHUs BOAbl B 3TOM TMOrPAaHWYHOM CJI0€, a 3TO
yBeJIMUMBaeT JlaBleHue CO CTOPOHBI BoAbl. brarozsapst popme TynoBuilia jaBieHue BOJbI 3aCTaB/sieT
pbIOy-Meu TiepemMelaThbCsi B BOZle C OTPOMHOM CKOPOCTBIO.

AHa/IOTUYHO TiepeMelaeTcss B OBICTPBIX TOTOKAaX BOAbl (openb U 10COCh. [denbduHbl U
KacaTKM WCTIONb3YIOT HEMHOTO UHOM CII0CO0 YCKOPeHHsI BOZABI BO/b CBOETO Tesa. [jist 3Toro oHu
WCTIONBb3YIOT CrieljiaibHbIe TIO/JKOXKHbIe MBbIIIIbl, KOTOpble W3MeHsisl TIOBEPXHOCTb KOXHU B BHJE
Ba/IMKOB, TOHSIT 3TUMM Ba/IMKaMU BOJly OT TOJIOBBI K XBOCTY. B pe3ynbraTe fie/ibyH pa3BUBaeT MOJ
BOZIOM CKOpPOCTb 10 55 KM/u. VccnemoBaHus y4y€HBIX TI0Kas3aao, UTO KHWHeTHUeCKasi SHeprusi
TUTBIBYIIIETO Ha MaKCHMaJIbHOW CKOpocTH JenbhuHa B 7-10 pa3 Oosbllle ero 3HepreTHuUeCKUX
BO3MOXKHOCTel. Hy He MoXKeT Je/b(UH I1aBaTh Tak ObICTpo! A OH T/IaBaeT HA3/I0 aKaJleMHUKaM.
[Toromy 4TO ero Biepés ToaKaeT BOAA.

['ych TI0 MHEHHUIO psifia YUEHBIX HE MOXKET JieTaTh. Ho OH jieTaeT Garofiapsi TOMy ke TIPHUHLIUITY,
YTO U PBIOBI. A [IJIs 3TOTO Y HEro eCTh MOIIHbIe MaxOBble TIephsi B KPbUIbSIX, a KaX/0e 1epo Ha Teje
TOHWUT BO3[yX C OOJIBIIION CKOPOCTBIO OT TOJIOBBI K XBOCTY. OIUMaHHBIA T'yCh jieTaTh He OyJert.
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[Tepbs AJisl ITUL] He AieKOpalivsi, a BayKHasi COCTaBHasi YaCTh UX JieTaTeIbHOro amrapara. OcraabHoe
JlenaeT oKpykaroijas cpega. Jlaxe Ha BbicoTe B 10 KM.

Tak>ke 10 MHEHHIO Psifla YUEHBIX He MOKET JIeTaTh IIIMeJTb U MalCKui )KyK Ho oHu ormmbaroTcst
[IImMesib ¥ MaWCKUM >KyK TIPeKpacHO JieTaroT Osarofiapsi MUCIO/Ib30BAaHUI0 CBOMCTB OKpPY>Karolen
cpeabl. Cpeza (BO3yX) WX TOJJIEP>KUBAET M TOJIKAeT Briepén Osarojapsi BUXpsIM, KOTOpbIe 3TH
HaceKOMble CO37Ial0T BOKDYr ce0si CBOMMH KpPBUIbSIMA W KYyKajbllaMd. Jlake WHOIJIaHETsIHe
HapHCOBa/M Ha ToJie CBOé TMoC/laHue, Ijje MoKa3aad MalCKOro »KyKa, OKpYKEHHOro Buxpsimu. Her,
JI0 Yero /IoKaTy/ach Hailla HaykKa, ecyid OpaTbCsi TI0 pa3yMy MBITAKOTCS T10/ICKa3aTh HaM TPAaBUIbHbBIN
OTBET Ha MIlIeHUYHbIX TOJIsX!

C mnomolpl0 BaKyyMa MOXKHO OMNPECHATb MOPCKYHO BOAy, TIOayyasi TOMYTHO COJIEBOU
KOHI[EHTPAT, U3 KOTOPOTO MOYKHO /100bIBATh [IEHHBIE METAJIIbI.

Od¢upHbie TexHo/I0rUM. [lepeueHb TUX TEXHOJOTMM Takke MIMPOK. C TeX Mop, Kak TOMbKO
ye/IoOBeK UesIOBEeK CTasl MCII0/Ib30BaTh 37eKTpUUecTBO. HaripymMep, 371eKTpuUecKuii MOTOp, Jiro0ast
3JIEKTpUYECKasi CXeMa — 3TO TMpuUMep 3(UPHON TexHOoJOrvu. VHoe feno, uTo /st OObSCHEHUS
pabOTbI 3THUX YCTPOWCTB HayKa WCIIO/Ib3yeT KOCTbIIM, KOTOpbIe TIO3BOJISIFOT  XyJ0-0emHO
TPOEKTUPOBATh Y U3r0TaB/IMBATh 3TH YCTPOMCTBA.

HauHeM onsiTh C Ji060r0 >XKMBOTHOTO OpraHu3ma. Bo MHOTMX OpraHvM3Max ecTb HepBHas
CUCTeMa, COCTOsIIIIasi UX HePBHBIX KJETOK W aKCOHOB MeXy HUMU. HepBHbIe KIeTKH (OPMUDPYIOT
HepBHbIe UMIMY/bChI Y TepejatoT UX M0 aKCOHaM /10 JPYTMX HePBHBIX K/IeTOK M MCIIOJHUTe/TbHbIM
opraHaM, TakKuUM Kak MbIlleuHble KieTKu. HepBHbINM UMIY/IbC — 3TO 37eKTpUUecKui ToK. [Toatomy
BOKDYT aKCOHOB CO3/]aéTCSl MarHUTHOE T10j1e C TUIIMYHBIM pacripe/iejieHre 0 pajluyCy OT aKCOHa.
Kakapiii HepBHBIM UMITY/IbC, 3TO MajieHbKasi MOJTHUSI, KOTOpasi He TOJIbKO TepefiaeT UHGOpMaluio,
HO U CO3/aéT paJuaHTHYIO SHEpPruio, C MOMOIIbI0 KOTOPOW OpraHU3Mbl MOTYT 3apsbKaTb SHepruei
CBOM cucTeMbl. A 3TO 5Heprusi HeMasasi. [103ToMy MpaBUILHO Bpaud rOBOPSIT CBOMM MaljUeHTaM,
YTO Ha/I0 [IBUraThCsl, pellaTh JIOrMuecKue 3a/laud, UrpaTtb B KAPTOUHble UTPhI (MAChsIHChI), TaK Kak
(du3nueckass W TIOCWIbHas MHTeJJIeKTyalbHass aKTUBHOCTh (DOPMHUDPYIOT UMITY/ILChI  MEXIy
knetkamu LIHC u MmbleynbiMy Kietkamu. Co3zaBaeMasi py 3TOM pafiMaHTHasi SHepPrys roMoraeT
[0/IT0 COXPaHATh MOJIOZOCTh U 310POBbE.

ITepegaua sHepruu o OJHOMY MPOBOAY. ABTOD He SB/ISETCS CTOPOHHUKOM Ilepeiauu
SHEepruM Io NPOBOJAM WM Jaxe 10 OJHOM NPOBOJY, B TOM uuc/ie U nasepHomy. Ecin sHepruro
MOYKHO TIOTy4UTh B 000 TOUKe mpocTpaHcTBa (Odwupa), To repesaBaTh SHEPrHIO 110 TIPOBOAAM HET
HUKaKOM HeobxomumocTu. [lymaro, uto B Oygyliedl >HepPreTvike, WCIOIb30BaHUE 3S(MUPHBIX
TEXHOJIOTUM TIPUBEAET K 0TKa3y ot JIDII v Mpounx JMIITHUX TTOTpeOUTe el SHePryu.

[ToueMy BO3MOKHa Tiepejilaya SHEPruyd IO OJHOMY MpoBoAy? [leo B TOM, UTO Ha BbIXO[e
YCTPOMCTBA (3aJaroluii reHepaTop), TeHepPUPYIOLLero SHEePru0 /sl Moc/aeyrolleil nepejaud mo
OZIHOMY TIPOBOJly CTOMT TpaHC(OpPMaTop, OJUH BLIBOJ, BTOPUYHON 0OMOTKH KOTOPOTO COEUHSIETCS
C eJUHCTBEHHBIM TIPOBOJHUKOM, KOTOPBIM MO)KeT ObITh OYeHb TOHKKM, a BTOPOW BBIBOZ, OCTAETCs
cBobopubIM. [Tpu paboTe 3azaolero reHeparopa BOKDPYT TEPBHYHOM OOMOTKM BBIXOHOTO
TpaHc(opmaTopa CO37@aeTcsi TiepeMeHHbIN TIOTeHIMal, TaK KakK jJaBjeHde Odupa B 3TOM 30He
MepUOJUYEeCKU TIOHWXKAeTCsl, a II0TOM BOCCTaHAaB/IMBaeTCsd. OTOT T[epeMeHHbIM TMOTeHLUasl
TOCTyIaeT TakK)Ke Ha BTOPOM KOHel| MPOBOJHHMKA, I[le OH MOXKET «CHSAT» C TOMOLIbI0 BUJIKU
ABpameHKo, UM TpaHCQopmaropa CrieljdaabHONW KOHCTPYKIUMH. [Ipyu 3TOM K MPOBOAHUKY MOXKHO
MOJCOeJUHUTh Cpa3y HeCKOIbKO BW/IOK ABpaMEHKO WM ChelUaibHbIX TPaHC(POPMaToOpOB.
Crierjudvika 3TUX TpPaHC(HOPMATOPOB 3aK/IHOUAETCsS B TOM, UTO KOHeL| MPOBOAHUKA, TI0 KOTOPOMY
riepe/iaeTCsl TIOTeHI[Ual, OCTaéTcsi CBOOOAHBIM. PucoBath cxemy HeT HeobxogumocTH. U Tak
TOHSITHO.

I'eHepanusi SHeprud B KOHBEPCHOHHOW TPyOke JaBuHa I'pes. DnaBuH I'pel, rpakgaHuH
CIIOA B nepuog HedrsaHoro Kpusuca B 70-e Trofbl TMpPOLIJIOTO BeKa TPEJIOKUI  PellUThb
SHepreTHUUeCKyo TpobieMy C TOMOIIbIO TIPUAYMAHHOW UM TeXHOJOTUHU. OH He TOMBKO MPe/IIOKIIT
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KOHBEPCHOHHYIO TPYyOKy, HO U W300pEéN 37eKTpUYecKuid MOTOp, B KaueCTBe WMCTOYHWKA SHEPTHd
KOTOPOTO CIY>KUIM TPU KOHBePCHOHHBIX TpyOKu. Ho creucmyx6p1 CIIIA He ganu emy [0BECTH
Jeno 1o KoHua. OT nepexkuBaHui (oduianbHast Bepcust) SBUH ['peil ckoHyaics.

LleHTpanbHbIA NPOBOOHUK BHyTpeHHA ceTka
KOHBEPCUOHHOW TPYBKK .-~
#

BHewHAA ceTKa

DNaBnenwe npw OaeneHve npw
Ha/n4um ToKa : | HanM4uM ToKa

Puc.5.

Ha pgaHHOM pHCYHKe MOKa3aHO, UTO MpPH OTCYTCTBUM TOKAa B TPOBOJHMKE KOHBEPCUOHHOU
TpyOKM 00e CeTKM OKa3bIBAalOTCS 110, OAWHAKOBLIM TOTeHIMajsoM. Ho mMpW Hanvuuu TokKa
MOTeHIMa/l BHYTPEHHeWM CeTKU OKa3bIBaeTCsl HWXKe, UeM TOTeHLMa/l BHelllHeld ceTKU. Pa3HOCTb
MOTeHLIUA/IOB — HamnpspkeHue. DTO HalpspkeHUe I[epeMeHHOe, YTO II03BOJIsieT W3MEeHWUTh ero
3HaueHue C MOMOIIbI0 TpaHC(opMaTopa, YTO M MCMHOAb30Baja ['peii, Korja 3amuThiBag OT CBOeM
TPyOKM pa3Hble YCTPOWMCTBA - JIAMIIOUKW, pafvoONpuéMHUK U 7p. CoOpaB TpU KOHBEPCUOHHBIE
TPyOKM B Tpex(da3HbIi reHepaTop, OH MOMpo0OoBa COeIUHUTL €ro C Tpex(da3HbIM 3/IeKTPUUECKUM
MOTOpPOM TlepeMeHHOro ToKa. [Ipy 3ToM y Hero BO3HUK/IM TeXHUUeCKue U (PMHaHCOBbIe TPYAHOCTH,
YTO [MO3BOJIU/IO MECTHOM TIPOKYpaType KOH(HUCKOBaTh BCe ero HapaboTaHHbIE MO/IEJTH.

N3mveHeHue papneHusi Jdupa BO3/le KaTyLIKKM HCMOAb30Ban Takke [l.bequHu B cBOMX
3apsiIHbIX yCcTpoucTBax. [lepeMeHHbIN (MMITY/TbCHBIN) MOTEHL[MAA OH UCTIO/Ib30BaJl IJis yIipaBIeHus
TPAH3UCTOPaMU, KOTOPbIe 3apsbkaau OaTraperd akKKyMy/asSTOPOB. IIOMyTHO ToO/y4asoch BpalljeHHe
KoJieca C MarHUTaMH.

HNuTtepecHoe pemienue npepnoxkun P.CuranoB Ansa 3aMeHbl 3jIeKTpOABHraresieil. JTo
MarHuT, KOTOpble TPOTKHYT IPOBOAHUKOM. [Ipu Tmozaye TOKa BOKDYI MNPOBOJHHMKA CO3JaéTCs
BUXPEBOe MarHUTHOe Ti0jie, KOTOpOe B3aWMO/IeHCTBYSl C BHYTPEHHHMM MAarHUTHBIM TI0/ieM
TIOCTOSTHHOTO MarHuTa OyzeT (hopMUpoBaTh rpajivieHT AaBjieHus Jdupa, HarpaBIeHHbIN MOMepEK
MarHura. JTO MPeKpacHO M0Ka3aHO Ha PUCYHKe, B3ATOM U3 XypHaja «TexHuka-mononéxu». KII/
Takoro JABWKKa Bbillle, uem KII/I snekrtpoasuratess. Koseca B TakOM 3/IeKTPOBO3€ BBITIO/IHSIOT
POJTb OTIOp U He TIOTpPeOyeTCst HUKAKOTO PhIBKA Tiepe/i HauaioM JIBH)KEHHSI COCTaBa.




C momeHTa nybnvKanmy 3Toi nHpopMalyy npomio 6omee 50 yieT, HO MOKa O TaKUX TOe37ax
MBI MOXKEM TOJILKO MeuTaTb. TOT, KTO mpe/yioxua Ham pa3meHsiTb CCCP Ha cTo copToB Kosbachl,
NEKCsS TOMBbKO O CBOEM KapMaHe, a He 0 MHTepecax Pojgunbl U Hapoga. ToK B Takod [BH)KUTEb
npe/ijlarajoch MojasaTb 10 pesbCaM, YTO OMacHo A mofed. Ho Huyero He MellaeT BMeCTO
Z3esisl TerJIoBO3a YCTaHOBUTh 3(DPMPHBIN FeHepaTop 3Hepruy Ha MOJXOAIYH0 MOIHOCTb.

[JlaHHBIN «TSira4» MOKHO YCTAHAB/IMBATL He TOJIBKO Ha 3/1eKTporioe3sia. Takue ABUKKA MOXKHO
yCTaHaB/AMBaTh Ha aBTOMOOM/IM. A TakKe Ha CIIyTHUKU M MHbIe KOCMUUYeCKHe armaparbl. HyxHo
TOJIBKO JIOTIO/IHUTE/TbHO Ha TPAHCIIOPTHOE CPeJICTBO YCTaHOBUTh 3()MPHBIN 3/1eKTPOreHepaTop.

MarHut MOXXHO 3aMeHMTb Ha 37eKTpoMarHuT. M Torga Ha 5TO yCTPOMCTBO MOKHO IO/iaBaThb
riepeMeHHOe HarpsbkeHHe. BCé 3TO MpeKpacHO OmMMCaHO B IIKOJBbHBIX yueOHMKax 1o ¢usuke. Ho
oueHb KpaTKo, HeT akijeHTUpOBaHUs, UTO CHJIbI B TeX WM UHBIX (PU3MYECKUX OIMbITaX MOTYT ObITH
HarpaB/IeHbl He TOJIBKO BOOK, HO 1 BBEPX.

CMellaHHbBIe TEXHOJIOTMM. JTO TEXHOJIOIMM, B KOTOPBIX MCIIO/NB3YIOTCS BaKyyMHble U
3¢ UpHbIe TEXHOJIOTUU O[HOBPEMEHHO.

Hanpumep, rpoM ¥ MO/MHHSI — 9TO CMelllaHHas TexHoJjorus. Tak Kak Ha ypoBHe Jdwupa
TIPOMCXOJIUT €ero TpoOol, co3jaHHWe MarHUTHOTO T10Jisi, 3(UpHOro Bakyyma. Ho omHOBpeMeHHO
MOJIHUS BOBJIEKaeT B IIPOLIeCC U BO3/YX, HacCblllleHHble IapaMu BoAbl. Bo3HMKalOT cpasy [Be
yAapHble BOMHbI — 3(GYpHas ¥ BO3AYyIIHas. DPUPHYIO Y/lapHYI0 BOJIHY Mbl OLIYIaeéM TOJIbKO B
pelKHUX C/lydasx. A BOT TPOM CJIbIIAT BCe. Mekay BCIIBILLIKOW MOJTHMM U NIPUXOZIOM I'poMa BCerja
TIPOXOAUT HeKOoTopoe Bpemsi. [10 ero npofo/mKUTenbHOCTH KayKblid MOXKET PacCUMTaTh PacCTOSTHUS
OT ce0st 10 MOJTHUH.

K cokaneHuto 1oy ellle He HAyYW/IMCh T0/ydyaTh SHEPTUI0 OT MoyiHuM, XoTsi Hukona Tecna
JlAaBHO TIOyYW1 TAarTeHT Ha TaK Has3blBaeMbl NPUEMHUK JyyeBOM 3Hepruu. MeTtananueckas
TIJIaCTHHA, TIOKPBITAast JIaKOM, NOJJHUMAeTCsl Ha BbICOTY U MOZBEpPraeTcs ylapHbIM 3()MPHBIM BOJTHaM,
UYLUM OT MOJIHWI, BO3HUKAIOIUIMX B OJirKaiiiiieid okpecTHOCTH. [Ipy BCTpeue ymapHOW BOJHBI C
TPUEMHUKOB B TIPUEMHHKE W3MEHsIeTCsl TOTeHI[Masl, a TaK KaK TPUEMHUK CBsi3aH C 3eMJIéH,
MOTeHL[Masl KOTOPOW CUMTAeTCsl PaBHBIM HY/IO, TO MeXJy NPUEMHUKOM U 3eM/IEM BO3HUKAaeT
riepeMeHHOe HarpskeHue, KOTOpble MOXKHO HarpaBUTh B TpaHC(oOpMaTop, a C Hero B Harpy3ky. Ha
ot ciydyau Hukoma Tecsa HapucoBas Lie/lylo rajieper0 pPUCYHKOB, Ile T0Kasas, KakK MOKHO
VICTI0/Tb30BaTh aTMOC(epHOe 371eKTPUUYEeCTBO.

OueHb WHTEpeCHbIM BapUMAHTOM CMeLlIaHHOW TexHosjorued sBisieTcss 3¢dekT FOTKMHa,
He3aC/Ty>KeHHO 3a0bIThiii mocie cMeptd FOTKuMHA. Monogéxb [o/bKHa 00paTWTh BHHMMaHWE Ha
TUAPOYy/japHble TeXHOIOTHH, KOTOpbIe pa3padaTeiBatoTCsi MapyXUHbIM U KyTheHKOBBIM.

K cMmemiaHHbIM TeXHOJIOTUSIM OTHOCATCS BCe CUCTeMbl I10 TIOJIyYEeHWIO SHepruu C
VICTIO/Ib30BaHUEM TO/IBOAHBIX KOJIEC M TpaHCHOpTépoB. Hampumep ecTh maTeHTHl Ha MOABOAHBIN
TpaHcrioptép y Illaposa. I'paxkgannH @paniuyu CMepeuaHCKUM Tak)Ke UMeeT MaTeHT Ha MO/IBOHbBIN
TPAHCIIOPTEP OPUTMHANBLHOW KOHCTPYKUUU. [Tof0OHBIX KOHCTPYKLMH OYeHb MHOTO, TaK YTO
)Kejarole CMOTYT CaMM TpOIIepCTUTh VIHTepHET M HaWTU TaM CCbIIKM Ha WHTepecHbIe
KOHCTPYKLuK. [Ipyroe zeno, uTo BCe MOAO0OHBbIe KOHCTPYKLMHM (M3WKH 3arpelialoT CTPOUTh, TaK
Kak He 3Hal0T, OTKYy/la 9TU yCTPONCTBA OepyT SHEPruro.

YrtoObl He 0OpeMeHsATh uWTaressi WH(OpPMaLMel, MpUBeLy OJHY TEXHOJIOTHIO, HWCIIO/b3YI0
KOTODYIO, MOXXHO TIepeCTPOMTb JHEpreTWKy Jito0oW cTpaHbl. Waes aBTopa cTathu. B 31Ol
TeXHOJIOTUM WCIOMb3yeTCs IpaBUTalUsg U aTMoc(epHoe [jaB/ieHHe, KOTOPOMY TOMOTaeT BaKyyM.
[Tpeamosnarato, uto Tak OblT ycTpoeH rpaButomMeTp KpbisioBa, TaiiHy KOTOPOTO OH He pacKpbul, Tak
Kak 00si/ICs, UTO He CMOXKeT Ha 3TOM H/jee KPYITHO 3apaboTaTth mocsie eé pacKphITusi, MO0 uzies: OueHb
npocTta. BoT 3Ty mpocToTy MHe yZ[anoch peaivu3oBaTth, IIpaB/ja B BUe BUPTYyaabHOM KOHCTPYKLIUU.
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BepxHue repMeTUUYHble Baku

Typb6uHa

- Cnus Boabl
B bacceiH

HM>XHUIH OTKpPBITBIW BacceilH
ATMoccepHo-rpaBuTaLMoHHana MC

Puc.7.

BHauare Ha/io 3aro/HUTL BOJIOW BCe TPYObI, a TakXe BepxXHUe TepMeTHUHble OaKU U HYKHUM
OacceiiH. 3aTeM OTKpBITb KpaHbl Ha Tpybax Tp3 u Tp4 (Ha cxeme He moka3aHo). KpacHble cTpesiku
TIOKa3bIBalOT HaripaBjieHWe [BW)KeHUs] BOJHBIX TOTOKOB. Boja M3 TrepMeTHMUHBIX 0aKOB, UHMCIIO
KOTOPBIX MOXKET OBbITh OOsibllle ABYX. HAYHET TIOCTYTATh B TypOWHY, MOC/e Uero OHa MOCTYIHUT B
C/IMB U OKa)KeTcsl B HIWKHEeM OTKpbITOM OacceiiHe. TypOuHa HauHeT BpalljaTb 3/eKTpOreHeparop.
Tak Kak B repMeTHYHBIX 0akax TOC/Ie C/IvBa TOPLMH BOALI BOZHUKHET BaKyyM, TO Boja Io Tpybam
Tpl u Tp2 HauHET 3acacbIBaThCSl B BepXHUe OakH, TOAepKUBasi B HUX MepBOHAYa/IbHbIN YPOBEHb
BO/Ibl. Tak Kak B JaHHOW CHUTYaI[Mi OCTAHOBUTH MOTOKHU BOJbI 0 TpyOaM Tp3 u Tp4 HEBO3MOXKHO,
TO BOZIAa HAYHET LUPKY/IUPOBATh, OyZieT peanr30BaH PeXXUM JapOBOTO JiBUTaTess. ECIu UCK/IIOUNUTh
13 BpeMmeHH pabotel TakoBoii ['DC Bpemst 1jisi TpoBefeHHs] TPO(UIAKTHUECKHUX PabOT, 3aMeHbI
V3HOIIIEHHBIX YacTeid, TO TMOoJiydyaeTcsl M0 (PaKTy BeUHbIM UCTOUHHK SHEPryH, KOTOPOMY He HY>KHbI
JHEPrOHOCHUTEe/H, TaK KaK HOCHUTEeIsIMU SHepruu s Heé OygyT arMocdepHoe faBjieHWe W CHia
TSDKEeCTH.

[To sTomy mpuHLMITY paboTaroT BakyyMmHble Hacockl B HOro-Bocrounoit Aswu, oTKyzma 3Ta
TeXHOJIOTHs pacnpocTpaHuiack Ha Hauio u AQpuky.

Ecmu pannyro ['OC momecTuth B TeIvioe W repMeTUYHOe TOMell[eHWe, TO MOXXHO B 3TOM
TIOMeELeHUU TIOJHATh JjaBleHue [0 JBYX-TPEx arMocdep. A 3TO MO3BOMUT MOJHATh TepMETUUHbIe
Oaky Ha BBICOTY yKe He 9 M, a Ha 18 v 27 M. CoOTBETCTBEHHO YyBelMWUUTCS MOIHOCTE ['DC.
MoriHocts ['OC MOXKHO yBeUUUTh, yBemuuuB Auametp Tpyb Tpl u Tp2. Ha koniax Tpy6 Tp3 u
Tp4 MO)XHO YCTaHOBMTbH CIleljMa/bHble HaCcaJKH, YMeHbIIAIye JuaMeTp BbIXOAHOM CTpyu. Yem
MeHbllle JUaMeTp CTPYyH, TeM ObicTpee OyzeT monyyarbcsi cTpys. Eciu mpaBUIbHO BBIOpAaTh
paccrosiHie Mexay coriom Tpyo Tp3 u Tp4 u snonatkamut TypOuHbl IlenToHa, TO BBITEKArOIIast
cTpys mnoaBeprHeTcsi 3(Qdekty KaraycoBa, cTpys Moj [JaBlieHHeM OKpY)Karollero BoO3JyXa
YMEHBIIUTCA B AuaMeTpe, UTO YBEJIWUYUT e€é KUHeTUUeCKyr 5Hepruto. [lostomMy Ha Jonartku
TypOuHBI OyZieT AoCTUraTh CTPys ¢ Oosibllieli SHeprueil. A 3TO yBeJUUUT SHEPrHI0 BCell yCTaHOBKH.

Ot ogHoro HIWKHero 0OacceliHa MO)KHO 3amMTaTb He TOMLKO JBe TepMeTHYHble OOUKH, HO U
Gosibllle, YMCI0 KOTOPHIX MOYKHO OTIpe/Ie/TUTh TOMbKO TipakTuuecku. UeM Gorblile, TeM siyuttie. [Tpu
3TOM CKOJIbKO BOJIbI OyzieT 3a0upaThCs M3 HIDKHETrO OacceifHa, CTOMBKO ke OyzleT BO3BpalaThbCs
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obparHo. Tem cambIM, BOfia, TIOZ, ZIABJIeHHEM B OfIHY aTMoc(epy, TpeBpallaeTcs B aHanor J¢wupa,
BEUHbII UICTOUHUK SHEPIUM.

BMecTo TypOMHBI MO)XHO MCIO/b30BaTh ruzponynabcop. Ero KITI 6onee 79%. M ecin k
TUIPOIY/IbCOPY He TO/COeJWHSITh 3/eKTPOreHepaTtop, TO C TOMOILBI0 THAPOIY/IbCOpa MOXXHO
TIOIHUMATh U3 CTOSTYETO BOZI0EMaA BOAy Ha OosibIyt0 BeICOTY. Hampumep, nepenvBarhk Bogy B Oosiee
BBICOKO PacIio/IoKeHHbIN BOAHBIN OacceliH. A Tak>Ke TIOJTMBATh U3 03epa 00JIbIINe TePPUTOPHH.

BMecTo ruipomnyibcopa MOXKHO MCII0/Ib30BaTh TUApoTapaH, Ho ero KI1/] MeHbIIle.

B maHHOl cTaThe MpHBeeHbI B KaueCTBe MpUMepa TOMbKO HeCKO/IBKO 3(HPHBIX U BaKyyMHBIX
TeXHOJIOTWA. Bce OHU OTHOCATCSI K UMIJIO3UBHBIM TeXHOJOTUsiM. OHU 3KO/Ioruuecky 6e3omacHbl. A
pasMellleHbl YCTAaHOBKM MOTYT TJe YyrofHo. JlaHHasi CTaTbsi HOCUT CKOpee BCEero 03HAaKOMMTeJIbHbIN
xapakTep. Ho TmpuBeJEHHBIX TIPUMEPOB /[OCTAaTOYHO, UTOOBI TMOHSTH BaXHOCTH 3(UPHBIX U
BaKyyMHbBIX T€XHOJIOTHH.

3aKJ/IroueHue.

[aHHasi cTaThsl HalMCaHa He TOJBKO i IIKOJILHUKOB, HO W JJIl BCeX, MJii KOro (pu3uKa
TEéMHBIN iec. [lymaro, UTO Takux Jrofeil MHoro. ITo3Tomy s mocrapascsi ObITh KpaTOK, XOTs [iJIs
W3/IOKEHUST BCEX AaCIMeKTOB 3(MHUPHBIX W BaKyyMHBIX TEXHOJIOTMM TMOTpPeOyeTcsl He OfMH TOM C
yrciom ctpanuiy 3a 1000.

Ho npexx/ie Bcero 3Ta CTaThs Mpe/jHa3HaueHa Jjisi MOJIO/IbIX, KOTOphIe 3HAIOT (PU3UKY TOIBKO 10
IIKOJIbHBIM yueOHMKaM. [Toka3aHo Ha mpumepe TPéX cpea, Ddupa, BOJbI U BO3AyXa, UTO IPUPHBIE U
BaKyyMHble TEeXHOJIOTUA OuYeHb MPOCThbIe, UTO >KUBbIE CYLLeCTBa [ABHO MX OCBOMIM. M TOIbBKO
yesioBeK BCE HUKAaK He MOXKeT IPUHATH 3Ty MPOCTOTY, BbIAYMbIBAeT Pa3Hble BUPTyaslbHble TEOPUH, O
KOTOpbIX [Ipupoga He cibliiana, HO eCTh B FOJI0BaX HEKOTOPBIX YUEHBIX.

Bo3MoskHO, 51 omrbarock. Ho Haile BpeMst TpeOyeT peliieHHsI IpobeMbl drpa U HEKOTOPBIX
TallH BOZABI M BO3Ayxa. Hampumep, rouemy BOJOBOPOT BCerjia 3aTsiruBaeT B cebs HepajuBbIX
TUIOBIIOB U JlaXke 1jeJible Kopabiu. I'71aBHOe, TPOTUBOCTOSITh 3TOMY HEBO3MOXKHO. [ToueMy BO3HUKaeT
TOPHA/I0, Y KaK OH YHUUTOXXAeT LieJibIi TOPOZ, pa3pyllias /a’ke KUPIUUYHbIEe U KaMeHHbIe TTIOCTPOMKH
Y BTOHSISI COTIOMUHKH B CTOJIOBI.

YenoBeueCcTBO pa3BHBaeTCsi. VI OCHOBHBIM CJIeP)KHBAIOL[UM (PAKTOPOM SIB/IIeTCS AePULIUT
SHepruu. bosbIIMHCTBO KPYIHBIX peK nepekphITel I10TUHaMU ¢ ['OC, yrosbHble, yIyieBOLOPOAHbIe
u aroMHble I'DC MOCTerneHHO 3arps3HSIOT  OKPY)Kalollylo cpefly, HarpeBaroT arMmocdepy. Tak
Ha3bIBaeMble BO300HOB/IsSIeMble WCTOYHUKU JHEPTUM He ONpaBAbIBAIOT BO3/1araeMbIX Ha HUX
HaZleXX[], TaK KakK CTpaZial0T MHOTUMU HeJocTaTkaMy. CriacTh CUTYalUi0 MOTYT TOJIBKO 3(pUpHbIe U
BaKyyMHbIe TEeXHOJIOTUH, KOTOpble MUHHUCTD 000poHbI P® Ha3biBaeT TEXHOJIOTHSIMM Ha WHBIX
(bu3ryeckux MpuHIUNax. VM 3To mpy TOM, 4TO 3TH (hHU3MUeCKre TPUHIIUITBEI U3BECTHBI yXKe Ooiee
300 net. I yueGHMKM (PU3MKK He [|e/1al0T U3 HUX HUKAKOW TalHbI. [IpOCTO KTO-TO JIOBKO OTBJIEKaeT
Hallle BHUMaHUe OT HUX.

Bo3M0)kHO, 3TO He(TSHUKUA W Ta30BUKM, aTOMIIUKU U 3e/EéHble aKTUBUCTHI. TOuHee Te, KTO
rojyyaeT OT HedTH, ra3a, MUPHOTO aTroMa W BETPSHBIX MEJbHUI] C COJTHEUHbIMHM OaTapessMu
OrpOMHBIA Oapeiil. KamuTanucTbl yXe OTIPaBUIM Ha TOT CBeT He OJHOTO wu300perarers,
ripe/ijlaratloluX Tepexofi Ha HOBble T'eHepaToOpbl 3HEPrvH, TOKymasi WM BbIKpPaAblBasg Yy HHUX
TaTeHThl, UTOOBI TIOJIOXKUTh B Jla/bHUM SIIUK CBOMIX CTOJIOB. Hajeroch, uto mocsie myOsmuKaru
MOUX CTaTeld MHOYKECTBO JIfoflell HauHYT MOHUMAaTh CYTh 3(UPHBIX U BaKyyMHBIX TexHoJoruii. He
Ha/I0 KJAaTh, KOT/la TOCYZAPCTBO KaXKJOMy M3 BacC BBIJACT 110 0e3TOTUIMBHOMY reHeparopy. Hy»KHO
co3/aBaTh CBOM OOBeWHEHUS M TPHUCTYIaTh K BBIMYCKY TaKWX YCTPOWCTB. Biaro Teopuio u3
(hyHKLIMOHMPOBaHUS aBTOP MOCTapasICs IOAPOOHO TIOKa3aTh.

[TpyuémM, yMoONsil0, He CTpeMHTeCh O000raTUTbCA HAa 3TOM, CTPeMsCh IIpPOZiaBaTh
3JIEKTPOYHEPTHIO, HO COXPaHSITh B CBOeM COOCTBEHHOCTH reHepaTophl. [IpozaBaliTe u paszaBaiiTe
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JlapOM CaMM TeHepaTophl. Bparu uesoBeuecTBa TOJILKO TOTO M JKAYT, UTO M300peTaresid HAUHYT
3aHUMATBCST CKYTIepAsiiCTBOM, UTOOBI Me/JIeHHO 3a/lyIIMTh UX B CBOUX OOBSATUSX, TIPEBPaTUThH B
CBOUX COIO3HMKOB. HyXHO Bce 3QupHble ¥ BaKyyMHble TEeXHOJIOTUU [efaTb JO0CTOSTHUEM
yesioBeuecTBa. Torja Bbl U B JKMBBIX OCTaHeTeChb. VI cMo)KeTe BOCITI0/Tb30BaThCsl T0JIb30M OT CBOUX
n300peTeHuH eIné Nmpu CBoel Ku3HW. He mbITaliTeCch 3aHUMATLCSl 3TUM B OJJMHOUKY, COMBaliTeCh B
CTad, TOTjla 3HaHUs ObICTpee CTaHyT OOImMM fAocTosiHMEeM. M MbI cMoxeM, Bbiiiis B KocMmoc,
COCTaBUTb [JJOCTOWHYIO KOHKYPEHLMIO LIMBUIN3aL[UsIM U3 IPYTUX 3BEe3HbIX CUCTEM.

B03MO0OXXHO, YTO KOMY-TO MO MOCTPOEHUS TTOKaXKYTCS CJIULLIKOM MPOCTBIMM, TaK KakK JJIi HUX
Odup ycTpoeH ropa3fo CO)KHee, W UTO SHEPTUI0 W3 HEro MO)KHO TIOAy4yaTb TOMBKO C
WCTIO/Ib30BaHWe OUeHb CJIOKHBIX yYCTAaHOBOK. B0O3MOXKHO, Takue yCTaHOBKHM OyAyT TPUMEHSTb B
Oyaymem. Ho TmokKa pjisi TIOMydeHUsT SHEPIrUM WM CO3[AHUs [BIWKHUTENed [OCTaTOYHO TOTO
MOHUMaHHWsl, 4T0 D(PUP — O5TO CIIOLIHAsl CpeZa, KOTopasi MOAUMHSIeTCSI 3aKOHY COXpaHeHMs
sHeprun [lanumna BepHy/u. UtoObl UCMOMB30BaTh BO3MOXKHOCTH Odupa C/iefyeT TONBKO
HAyuuTCs CO3/laBaTb B HEM 00/1aCTH C TIOBBILIEHHBIM W TIOHM)KEHHBIM JlaBleHHeM. A Tak Kak
JaBneHue Odurpa — 3TO ero MOTeHI[Masl, TO HaZio HAYUUThCS TIpeBpalljaTh NMOCTOSIHHBIN MOTeHLIAa
Odupa B mepemeHHbI. [y mocieayoiiero npeobpa3oBaHusi OJHOTO BHJlA SHEPTUU B [IPYTYIO B
PacCIIOpsDKeHHH [UBUIM3ALIUN eCTh BCE HeoOxomumoe. Takke Ha/lo HayuHUThCs MCITO/Ib30BaTh MOIIb
TIPUPOJHBIX TPA/IMEHTOB [jaBleHUs OKPY)KAIOIIUX Cpefl. JTO rpaBUTaLMs, aTMOC(hepHOe JiaB/ieHue,
TIOZIBOZIHBIN TpajiveHT. B Xo3siicTBe BCé mpuroAuTcs. M He 3abbiBaTh, UTO CaMbIM TIPOCTOH CIIOCOO
CO3/IaHUsI TPa/iieHTa B OKpY»Karollleld cpefie — 3To BpailjeHre. XOTs eCThb U J[pyrye CIioCo0bl.

He uckiitoueHo, uto ypaBHeHHe [laHuuia BepHy/iM He oXBaThiBaeT BCeX C/iydaeB 3(UPHBIX
ripotieccoB. Hanprimep, MOXXeT HapyllIaTbCsl 3aKOH Hepa3pbIBHOCTH. JDTO MOXKeT MMeTb MeCTO IpHU
B3pbIBe CBEpXHOBOW. WMmu r1me-ro B rybuHax BcenenHoit Odup Oyfer HaXoAWUTLCS B
KPHUCTa/UTMYeCKOM COCTOSIHUK. Ho B OCHOBHOM uuciie ciydaeB Dup OyzeT B )KUJKOM COCTOSTHUU U
TPU OTCYTCTBUU HEKUX CBepX Cul OPUpPy HeT HYK/bl HapylllaTh 3aKOH COXPAaHEHHs SHepruu
Hanunna beprynmu. [TosToMy cunTaro, 4YTO BBIBOJBI, C/le/IaHHbIe MHOK He CHJIBHO HapyIlIakT yKe
JIAaBHO U3BECTHbBIE 3aKOHbI U )eHOMeHbI (hH3UKH.

Odvp M BaKyyM — 3TO TaK IIPOCTO, UYTO TMOHSTh CYTh HOBBIX TEXHOJIOTUHA MOXKET Jake
miazeHel]. Tak UYTO pPEKOMEHJYH) MOJIOJbIM OCBOWUTH 3TH TEXHOJOTHMH, MO0 BIepegud Yy Hac
HerouaThbii Kpaii pabotel. Heo6xoqumo n36aBUTHCS OT KaruTaliu3Ma U BepHYThCS K CTPOUTETbCTBY
KOMMYHH3Ma, HO YK€ Ha HOBBIX (DM3MUeCKMX W (UHAHCOBBIX TIPUHIMMAX 0e3 TMOUTUUECKUX
pernpeccuii. Heo6xomumo o6ecreunTs Ka)k[jOMY uesioBeKy CBOOOJHBIN AOCTYI K BOZie U SHEpTHHu.
Hacrano Bpems Bbixozia yesioBeka B KocMoC He Ha TUXOXOAHBIX U Mano3(hdeKTUBHBIX pakeTax, a Ha
3Be3/[0/1ETax, CIIOCOOHBIX B3/1eTaTb 0Oe3 pakeTHBIX JBuraresned mpsmo ¢ 3emsd, a B Kocmoce
pa3BUBaTh C TIOMOII[bIO 3(UPHBIX [BIKHUTENed OrPOMHbIE CKOPOCTH, MPHOOpeTast CIIOCOOHOCTH
nosieteThb 10 Anb(da LlenTaBpa 3a 1 rof,.

Tak uTo B JOOPBIH MyTh.

25.08.2022.
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