— HaM HyKHO IIeCTh COBMEIIEHHBIX C TYPEIbHEIM MEXaHU3MOM ITOTOKOBBIX MOHU3ATOPOB YaCTHII:
«AHTedUKC» 01 KOpBeTa NMOANEePXKKY Kiacca: «Amoduc»...

(c) TamOuTt-Catipep

Knaccudukanus: «JIyrosoe (ITnasmenHoe) BoopyxkeHue» - 3TO TUI CPECTB OUCTAHLIMOHHOTO
TIOpaXkeHus Iiejiel, MpeCTaBIeHHbN KOMOMHUPOBAHHOM CUCTEMOM U3 PEeIbCOTPOHHOTO HOHU3ATOPa
YaCTHI] 1 BEKTOPHO-BOITHOBOT'O TeHEPATOPa, IT03BOJNAI0MEro GOpMUPOBATE 3JIEKTPOH-TIO3UTPOHHEIE
IIJTa3MOUEI - CBEPXIIJIOTHBIE ¥ PA30TpeThie [0 NpefesbHbIX TeMIIepaTyp Ijla3MeHHbIe CTYCTKH C
OTpaHMYEHHBIM CPOKOM CYIIeCTBOBaHMS, KOTOPhle BO3MOXKHO HCIIOIL30BaTh KaK 60€BOM CHapSH.

W3BecTHBEIE MOTU(DHUKALIMY U UX 0COOEHHOCTH:

Cy'H.IeCTByeT TPHU OCHOBHEIX THIIAd <<,]:[y1"0B01"O>> BOOPYXKEHNUA:

[TepBeii: «Ilna3MeHHO-MarHeTpOHHLIN PenbcoTpoH», unm ke «IIna3mMep» - 9TO CaMbIi
pacrnpocTpaHeHHbIM ITOTOKOBHIM HOHU3ATOP YaCTHI], CIIOCOOHBIM CO3MIaBaTh U MOAIePKHUBATh
«(a3oBrie chepr» - BOTHOBEIE aHOMaJINH, 3all0THEHHBIE Ta3000pa3HbIM BOOOPOMIOM, YTO IIPefeIbHO
CJKMMaIOTCS Ha 3Tare (OpPMUPOBAHUS, a 3aTeM IOKUIAIOT OPYIUMHEIM YCKOPUTEIh U IIOCTETIEHHO
HAUMHAIOT TePSATh CTAOUIBHOCTD, HAXOMS IIeJIb U IeTOHUPYS, 100 Je3MHTErPUPYSICh B IIpoIecce
OBUXKEHUS.

[Tpumeuanue: I1ma3aMepsl TOAPa3OeIg0OTCS Ha ABa MMOATHUIIA:

[Tna3MeHHAs Typesb - AyroBas YCTaHOBKA COBMeIlEHHAs C TYyPeIbHEIM MeXaHU3MOM,
OCYIIIECTBIISIOMIUM Pa3BOPOT OPYAUMHOI0 KOJJTaliiepa B OTHEBOM HaIlpaBJeHWU Ha BCe TPUCTa
IIeCThAECAT I'PafyCoB AJISI MaKCUMaJbHO TOYHOTO ITOPaKeHus 1iejieil, IOMHUMO IIPoYero uMeroas
JIy4€eBhIe 9HEPTETUYECKUE MOAYIIATOPHI, YTO YBEIMYMBAIOT BPEMSI CYIIIECTBOBAHUS MJITa3MOHIOB.

[TpoToHHas raybulia - TSXKeIbN OYyrOBOM U3JTydaTellb, OCHOBOM IIJTa3MEHHOM PeakInyd KOTOPOTO
SIBJISIETCSI IPOTOHHOE MefieHre, CBOMCTBeHHOe it T?2N-B (TepMmosimepHBEIX 60M0), UTO ITO3BOJISIET
NOOUTHCS aHAIOTMYHOM peakIuy B MeHbIlleM MaciiTabe, T.e. TJIa3MOU[ ITOIYYUT YCIOBHEIM TailMep
[0 OeTOHAIIMHU, TI0 UCTEUEHUIO KOTOPOTO, TU00 MPU KOHTAKTE C I1e7Ibi0, OH B30PBETCH.

Bropou: «PenynbcuonHbd [1na3zmensbi Kommeke», unu xe PIIK, oH xke «Penynscop» - 3TO
cuMOM03 pa3yIJIOTHUTENS MaTepPHy, KBAHTOBO-JIy4€BOr0 liejieyKa3aTesisd, ¥ HHAYKIIMOHHOT 0
M3JydaTesisd YacTUll, CIIOCOOHBIM NOHU3UPOBATh CPENY U CO3[aBaTh U3 KOHTAKTHON MaTepuu
HallpaBlIEeHHbIE AYTOBBIE ITy4YKU (MOJIHUM), KOTOPBIE CIIEAYIOT 3a HEMTPOHHOM METKOH, mopaxas 1ellb
3JIEKTPUYECKUM IIOTOKOM.

[Ipumeuanue: PIIK mompa3mensioTcd Ha OBa IMOOTHUIIA:

Kypcosoii/BopToBoii PIIK - cTaHmapTHas BepCcusi pemyibCcopa, MOTHOCTHIO BCTPOEHHAs B OPOHIO



IOHKTA C BUOUMBIM UHIYKTOPOM U JTMH30H IefieyKal3aTens. Co3gaBaeMbie TakuM PITK myroBeie mydyku
He MOT'YT OOCTUTaTh O0JIbIlle HECKOJIBKUX NeCSITKOB KMJIOMETPOB B MJIMHY, OOHAKO Garomapst
YCTaHOBKE M3JTydaTesied KjlacTepaMy, HaHOCUMbIe UMHU [TOBPEXKIEHUS MOT'YT OBITh HEIIOTIPABUMEI.

MHoroda30BhIH PENyIbCOp - TAKETass BEPCUS OPYAUMHOT0 KOMIITIEKCA, ITPEeICTaBIeHHas
WHOYKITMOHHBIMU OAITHSIMK B CPEeOHEM IOJIKUIOMeTPa AJIMHHOM, YTO UMEIOT BRICOUAKIITYIO YOAPHYIO
MOIIIHOCTh B COTHY TMTABOJIbT, HEOTPAHMYEHHKIHN YT0JI TOPaKeHUs ¥ NaTbHOCTh BOJIbTOBOM TYTH
6oree 4eM B IISITh COTEH KUJIOMETPOB, OMHAKO ITOCJIe Pas3psaaku el TpeOyeTcss MHOTO BpeMeHH Ha
B0300HOBJIeHHE 00beMa KOHIEHCATOPa.

Tpetuit: «9ddexrop MoHHON OMUCCHU», OH XKe «OMUTTEP» - 9TO CMEPTOHOCHOE OPyXkKHUe Ha CTHIKE
IIy4YKOBOI'0 ¥ AYIOBOr0, KOTOPOE TEM He MeHee IIPUUYUCIIEHO UMEHHO K II0CJIeIHUM, TaK KaK UMeeT
0apuoHHYIO, @ He KBAHTOBYIO IPUPOLRY, GOPMHUPYS C TIOMOIILI0 BEKTOPHO-BOJIHOBOT'O IIOJIS
IMIMHOPUYECKYI0 0071acTh pa3yIIOTHEHUS MaTepuu - «BuxpeBoe Konbe», BHyTpb KOTOPOTO
IIOCHIJIAETCS PAa30TPETHIM 00 HEMBICJIUMEIX TeMIIepaTyp HOHU3UPOBAaHHEIM BOJIb(paM.

[TpuMevaHue: OMUTTEPH IOAPA3AENSIIOTCS Ha YeThIPe MOATHIIA:

VoHHBIN 3MUTTED - KJIAaCCUYECKHUY 110 BCEM [TapaMeTpaM OPYOUUHBIM KOMIIJIEKC, Yallle BCETO
COBMEIIEHHHIN C TYpeNIbHBIM MeXaHu3MOM. brarofgaps 4pe3Bb4aliHO CTaOMIbHOU U MOITHOU
3JIEKTPOMArHUTHOU TEPMUYECKOU OyTe B IPOCTOHAPOLUHU IIOJIYYUJI IPO3BUILA «XJIBICT», UJIA «SI3BIK»,
TIOCTIEIHee 3a CBOE BeCesioe CBOMCTBO «CIIU3EIBAThL» C IleNid OPOHIO BMeCTe C KOXKel U IJIOThHIO.

VIMIIyIbCHBIN SMUTTED - MeHee pacIpocTpaHeHHas Bepcusi BoabhpPaMoOBOTO JIy4da, CO BCTPOEHHOU
CHCTEMOM IPaBUTAIIMOHHOIO KjlallaHa, YTO KOHTPOIMPOBAHO IIPEePHIBAET 0ayy MaTePUH B
BEKTOPHO-BOJTHOBOM LIUJIMHAP, TI03BOJISAST OMTH B TOUKY HE MOBOMS KOHTAKTHYI0 MaTEPHUIO OO XKUIKOTO
COCTOSIHUS, a JaBaTh eil BUTPUPUIIMPOBATLCS, TEM CaMBIM [aBas IOCJIeAYIOIIUM UMITYIbCaM
INOCTUTHYTH I1e71eBOM 00/1aCTU U NOBPEXKAATh BHYTPEHHU CIIOMN.

VHOYKITMOHHBIN YCKOPUTEIb YACTHI - 0COOBIN THUIT SMUTTEPA, YTO (OPMUPYET IITHPOKYIO
IIa3MEHHYI0 AyTY ¥ UCIOJIb3yeT OTHEBOM KOHYC IJIsT MACCOBOT'0 ITOPaXKeHUsSI Ha OTHOCUTEIILHO
HeOOIBIINX PACCTOSTHUSX, HO C CEPhE3HBIM OTHEBEIM YIJIOM. B mpocTOHapomuu momoOHbIe YCTAaHOBKY
HA3bIBAIOT «OTHEMETAMHU», ¥ YAaCTO UCIIOJIL3YIOT IIPOTUB CKOIIJIEHU! BParoB.

OKCTPAKTOP-IMUTTED - JOOLIBAIOIIMY THII SMUTTEPA, B KOTOPOM OTCYTCTBYET TEIIJIOIIPOBOISIIEe
BEI[eCTBO, BMECTO KOTOPOTO BEICTYIIAI0T MUHEPAJIHI, IePerpeThie BEKTOPHO-BOJIHOBLIM ITOJIEM U B
TIOCJIE[ICTBUY TPAHCIIOPTUPYEMbIE B OPYIUMHYIO KaMepy [AJIs U3BJIeUeHUs U epepaboTKy.

KpaTkuit aHamu3 OpyXKUS U €T0 UCTOPUS:

Korpga 6v11 co3man «®a30Beiii [IluT», mogu B3MOXHYIM C 00IerdyeHreM, Hafesich, UTO OH yOepexkeT ux
0T pa3nuy4HBIX yTpo3. Korga «®a3oBhiit IUT» cTam 4acThio OpyxKHs, CIOCOOHOTO IIpeBpalliaTh TOPH B
6echopMeHHYIO MTacCTy, JIIOOU MOHSIJIM, YTO B CTAHE YTPO3 UX KU3HIM CTaJI0 Ha OOHY OOJIbIIe.



«Ilna3aMeHHOE» BOOPYKEHME, U3BECTHOE B Maccax Kak «JlyroBoe» o MpUYMHE NOHU3ALUN
IIPOCTPAHCTBA C TOOOYHBEIM 3(h(PEeKTOM B BUIe BOJILTOBBIX AYT, SBISIETCS CAMBIM ITO3THUM U3 YETHIPEX
OCHOBHBIX TUIIOB [IaJIbHOOOMHBIX CPEICTB ITOPaXKeHus 1eJiei, Befb 10 2532-T0 [0 CTapoMy
KaJieHgapio ['oCIIMTabepoB OHO B IIPUHITUIIE CUUTAIOCh HEPeaIn3yeMbIM KOHIIEIITOM, TOCKOJIBKY
JIIOY He UMeJIM TaKOW TeXHOJIOTMY KaK BEKTOPHO-BOJIHOBOE TIOJIE.

KoH1enmus mia3MeHHOT0 OpyXKus IpocTa J0 6e306pa3usi. YCTaHOBKAa HOHU3UPYET (Pa30rpeBaeT)
ra3, KOTOPEIH (OPMUPYET CTYCTOK IIJIa3Mbl, YTO HAHOCUT ITOBPEXKIEHUS TPU KOHTAKTE C IEJIbI0.

[TpoGeMa 37ech B TOM, YTO caMa I10 cebe IJla3Ma KaK arperaTHoe COCTOSIHKE YPe3BhEYaiHO
HecTaOuIbHA, ¥ ORICTPO OTHAET TEIIo cpefe 663 MOCTOSHHOTO HCTOYHMKA MAaTePUU U SHEPTUH.
[ToMuMO 3TOTO, ¥ HEE HET YeTKOT0 T'PafiieHTa KakK y 00j1ee IMIOTHRIX COCTOSTHUM, BPOe KUOKOCTH U
MAaTepHH, a HallPaBUTh HEYTO MOJ00HOE K Ie/IH - Ta elle 3ajaya.

[TepBo¥ OMBITKOM MOXKHO CYHUTATh CPEOHEBEKOBLIE «OTHEMETEI» — MOMIOTOITHEIE TeHEePATOPEl KOHYCA
II71a3MbI, KOTOPhIE He MOTJIM IIOJTHOCTBIO KOHTPOIMPOBATh HAIllpaB/IeHHe OTHs, HO Opaiu ero
KOJIMYECTBOM, BEIOpACHIBasi HEITPEPHIBHLIN ITOTOK BEIIeCTBA C OT'PAHUYEHHOM TeMIIepaTypo.

OpyxKue He IPOCYIIEeCTBOBAJIO JOJIT0, TaK KaK UMEJI0 Yepecuyp MaJIblil pafuyC IopaxkeHus, B
OTJIMYUU OT HAOMPAIOIIKX MOMYISIPHOCTh B T€ BpEMeHa IYCKOBBIX CUCTEM.

Ha onpepeneHHOe BpeMs 4eJI0BEYEeCTBO MCKITIOUMIIO UCIIOIb30BaHKE I1JIa3Mbl B CBOMX BOMHAX, OMHAKO
TEXHOJIOTMH He CTOSIIM HAa MECTe, U TI0CJIe OTKPHITUS «MCTUHEI», 8 KOHKPETHO B 2542-M [0 H.JI.,
Korfa ObIT cipoeKTupoBaH «CumoBoi [IuT», KOHTPOIb Ta30B U MJIa3MHEI IIOCPEACTBOM (a30BOTO OIS
13 Hay4YHOU (paHTACTHKHU CTall JKECTOKOM peanbHOCThI0, KOTOpast BCerna BefeT K KPOBOIPOJIUTHIO.

ViMeHa y4eHBIX, UTO CIIPOEKTUPOBAIM IEPBLIA B Mupe «I1ma3mep» 3aTepsiIuCh B UCTOPUHU, OHAKO
CO37laHHBIM MMM allllapaT He Xaja Takas cynnba.

He cnmumrkoM OBICTPO, HO KOHIIENT IIJIa3MEeHHOT0, UK e OYTOBOT'0 BOOPYKEHUS PACIPOCTPAHUIICS
10 BCeH IJIaHeTe, Bedb IOJIOBUHA OT 0a3uca ero paboThl OblIa BCEM XOPOIIO U3BECTHA. Pa3nuyHbie
37IeKTPOMAarHUTHBIE KATYIIKKA U TPaHCHOPMATOPHE! HCKOHHO OBUTH (parMeHTaMu MHOTUX TEXHOJIOTHH,
OOHAKO UMEHHO C IIPUX0IOM BEKTOPHO-BOTHOBOTO ITOJIST YAAJIOCh HAMPABIISATh BEIpa0aTEIBAEMOE UMY
37IEKTPUYECTBO He I10 9HEePreTHYEeCKUM BeHaM, a 0eCKOHTAKTHO.

[TpuMUTHBHEIE T€HEPATOPHI AaTbHOOOMHEIX MOTHUM OGBICTPO IPEBPATUIIUCE B 3JIETAaHTHEIE
MarHeTPOHHBIE KOJIJIalfiephl, CIIOCOOHEIE T1JIeBaThCs chepaMu Mia3Mbl C OTPaHUYEHHBIM CPOKOM
JKHM3HHU, HO KOJIOCCAIbHEIM TEPMUYECKUM U 3JIEKTPUYECKHUM IIOPAXKAIOIIAM ITOTEHIMAIOM.

Kak BHISICHMIIOCH T032Ke, IJIa3Ma I1JTI0X0 paboTaeT IMPOTHUB LIUTOTeHEPATOPOB, Harpyxkas ¢pa3oBoe
T10JIe JINIIb YaCTUYHO U PacCeUBasiCh II0 ero rpagueHTy ellle OO0 TOro, Kak OymeT HaHeceT Oy TUMBIi
YPOH CTabHIbHOCTY BEKTOPHOMY HallpaB/IEHKI0, OIHAKO €CJIM B3PHIB IIJIa3MOKIa IPOU30UAET OO
KOHTaKTa, KHHETUYECKOe JaBJIeHNe OKAXKeTCS JOCTATOYHO OIIYTHMBIM.



W TeMm He MeHee, IIJIa3MEPHI U PENYIIBCOPEI OTIIMYHO IIPOABIIAIOT cebs IIPOTHUB TBEPOBIX MaTeprI,
HapyIlIad aTOMaPHYIO OEJIOCTHOCTE 3a CUEeT PE3KO0T0 IIepellafd TeMIIepaTyp.

BepmuHo¥ ke nepapxuu Ijaa3MeHHOTO0 BOOPYKEHUS MIPUHITO CUUTATh « IOHHBIN IMUTTEDY,
KOTOPBIA MHOTHE OIMO0YHO MPUYUCTISIOT K ITYYKOBEIM YCTaHOBKAM, OOQHAKO 3MUTTEP MPEACTaBIISET
13 ce0s MMEHHO IIJTa3MeHHBbIH MOTOK PacKaJIeHHON MaTePUH, U He UCIOJIb3yeT KBAHTH M3 TPYIIIILI
IIePeHOCUMKOB B3aNMOEHCTBUY [JIST HAHECEHUS IeJTU ITOBPEXIeHHH.

Ha gaHHBI MOMEHT CJI0KHO ce0e IpeficTaBUTh MUAp 6e3 MyroBOro BOOPYKEHUSs, a BeOb KOTa-TO OHO
Ka3aJI0Ch Y€M-TO Maru4eCKuM, HO KOTIa B IEJI0 BCTYMAlOT yUeHkle, 1I00ast Marus paHo UK MO3IHO
CTQHOBUTCS pPeajIbHOM YIPO30H, C KOTOPOH IPUXOAUTCS CUMTATHCS BCEM.
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