— HaM HyKHO IIeCTh COBMEIIEHHBIX C TYPEIbHHIM MEXaHU3MOM ITOTOKOBBIX MOHU3AaTOPOB YaCTHUI] —
«AnTeduKC», 0151 KOPBETA-HOCUTENI C PyHKUKEH noagepkku — «Anoduc». Takxke MHe OB XOTEJIOCH
y3HaTh, €CTh JIU ¥ BaC MITYPMOBUKY Kjlacca « UHCUTHUS»?.. — S CKPECTUJI PYKH Ha TPY[IH.

(c) TamOuTt-Catipep

Knaccudukanus: «JIyrosoe (ITnasmenHoe) BoopyxkeHue» - 3TO TUII CPEACTB OUCTAHLIMOHHOTO
OPaXkKeHus IeJiel, IpeiCTaBIeHHEN KOMOMHUPOBAHHOM CHCTEMOM U3 PEIbCOTPOHHOTO MOHU3AaTOPa
YaCTHI] ¥ BEKTOPHO-BOJTHOBOT'O I'eHepaTopa, IT03BOJISI0Iero GopMIupoBaTh 3J1€KTPOH-TIO3UTPOHHEIE
IIJITa3MOUMHBI - CBEPXIIJIOTHEIE U Pa30TpeThie N0 Mpefie/IbHBIX TEMIIEPATYP IIa3MeHHbEIEe CTYCTKH C
OTPAHUYEHHKEIM CPOKOM CYIIIeCTBOBAHUS, KOTOPhIe BO3MOXKHO MCIT0Ih30BaTh KaK 60eBOM CHApSI,.

W3BecTHBIE MOTU(DHUKAIIMY U UX 0COOEHHOCTH:

CYH.IGCTByeT TPHU OCHOBHEIX THIIA <<,HyTOB01"0>> BOOPYXEHHU:

[TepBhiii: «IIna3smMeHHO-MarueTpoHHBN PenbcoTpon», unu ke «I1ma3Mep» - 3TO CaMbId
pacmpocTpaHeHHBIM TOTOKOBLIM HOHU3ATOP YaCTHII, CIOCOOHKIM CO3[MaBaTh U MOANEPKUBATh
«(a3oBrie chepr» - BOTHOBEIE aHOMAJINH, 3all0THEHHBIE Ta3000pa3HbIM BOOOPOIOM, YTO NPefeIbHO
CKMMalOTCS Ha 3Tame (OpPMUPOBAHUS, a 3aTeM ITOKUAAIOT OPYAUMHBIN YCKOPUTEb U IIOCTETIEHHO
HAUMHAIOT TePSATh CTaOUIBHOCTD, HAXOMS IIeJIb U IeTOHUPYS, T00 Je3UHTErPUPYSICh B ITpoIecce
IBUKEHUS.

[Ipumeuanue: I1ma3aMepsl IOApPa3neg0TCS Ha ABa IMOATHUIIA:

[Tna3aMeHHas Typesb - AyroBas YCTaHOBKa COBMeIlleHHAs C TYyPeIbHEIM MeXaHU3MOM,
OCYIIIECTBIISIOMIUM Pa3BOPOT OPYAUMHOTO0 KOJJlalifiepa B OTHEBOM HallpaBJeHWU Ha BCe TPUCTa
IIeCThAECST IPAAyCOB AJIsT MAKCUMaJIbHO TOYHOT'O ITOPAaXKeHus IeJiel, TOMHUMO IIPOYero uMerIas
Jy4deBble SHEPreTUUYeCKHue MOOY/ISTOPEI, YTO YBEIMYUBAIOT BPeMs CYIIIeCTBOBAHUS IJIa3MOUIOB.

[TpoToHHas raybulia - TSXKeIbN OYyTrOBOM U3JTydyaTellb, OCHOBOM IIJTa3MEHHOM peakldyd KOTOPOTO
SIBTISIETCS TPOTOHHOE MefieHue, CBoMCcTBeHHOe Miist T?N-B (TepmosimepHBEIX 60M0), UTO TO3BOJISIET
OOOUTHCST aHAJIOTUYHOM PeakIuy B MEHbIIIEM MaciuTabe, T.e. IJIa3MOU IIONTYYUT YCIOBHBIM TaMep
[0 MeTOHALIMHU, [T0 UCTEUEHHI0 KOTOPOTo, MO0 Py KOHTAKTE C LIeJIhi0, OH B30PBETCS.

Bropoiu: «PenynscuonHbl [1n1a3mennsii Komnnekce», unu xe PIIK, oH ke «Penynbcop» - 9T0
cuMOM03 pa3yIJIOTHUTENS MaTepPHH, KBAHTOBO-JIy4€BOr0 liejieyKasaTesisd, ¥ HHAYKIIMOHHOT O
M3JTydaTesis YacTHUll, CIIOCOOHBIM MOHU3UPOBAThL CPEMy ¥ CO3[aBaTh U3 KOHTAKTHON MaTePUHU
HalpaB/leHHBIE IYTOBBIE MYYKU (MOJTHKU), KOTOPHIE CIIEAYIOT 3a HEMTPOHHOM METKOM, IIopaXKasi Lellb
3JIEKTPUYECKUM ITOTOKOM.

[Tpumeuanue: PIIK noppa3nensoTcd Ha ABa MOOTUIIA:



Kypcogoii/Boprooii PTIK - cTaHmapTHas BepCUs penyiabcopa, IOJIHOCTLI0 BCTPOEHHAas B OPOHIO
IOHUTA C BUOUMEIM MHOYKTOPOM U JIMH30U LesieyKa3aTesi. Co3gaBaeMble TakuM PIIK nyrosrle my4ku
He MOTYT JOCTUTaTh 00JIbIlle HECKOJIbKUX IECATKOB KUJIOMETPOB B [JIMHY, OOHAKO 6aromaps
yCTaHOBKe M3JIy4aTesiell KjacTepaMy, HAaHOCHMble UMY ITOBPEXOEHUS MOTYT ObITh HETIOIIPAaBUMEL.

MHoro}a30BEIl PETYIbCOP - TSKesasi BePCUs OPYOUNHOTO KOMITJIEKCa, ITPeCcTaBIeHHas
WHOYKITMOHHBIMY OAITHSMY B CPEOHEM IIOJIKUIOMEeTPa MJIMHHOM, YTO UMEIOT BRICOUAKIITYIO YOAPHYIO
MOIIIHOCTb B COTHY TMTABOJIbT, HEOTPAHWUYEHHHIHN YT0Jl TOPazkeHus U NalTbHOCTh BOJITOBOM TyTH
6oree 4eM B IATh COTEH KMJIOMETPOB, OJHAKO MTOCIIe Pa3psfKy el TpeOyeTcss MHOTO BpeMeHH Ha
B0300HOBJIeHHE 00beMa KOHIEHCATOPa.

Tpetuit: «9dpdexrop MoHHOU OMUCCHU», OH XKe «OMUTTEDP» - 9TO CMEPTOHOCHOE OPyXKUe Ha CTHIKE
IIy4KOBOT'0 ¥ LyTOBOTO, KOTOPOE TeM He MeHee IIPUYNCIIEHO UMEHHO K IIOCIEJHUM, TaK KaK UMeeT
0apuoHHYIO, @ He KBAHTOBYIO IPUPOLAY, GOPMHUPYS C IIOMOIILI0 BEKTOPHO-BOJIHOBOTO IIOJIS
IIUINHAPUYECKYI0 06J1aCTh pa3ymJIOTHEHNUS MaTepuu - «BuxpeBoe Kombe», BHYTPh KOTOPOTO
IIOCHITIAeTCS Pa30TPETHIM N0 HEMBICTUMBIX TEMIIEpPATyp HOHU3UPOBAHHLIM BOJIb(paM.

[TpuMeydaHue: OMUTTEPH IOAPA3AENIIOTCS Ha YeThIpe MOATHIIA:

WoHHHH] SOMUTTED - KJIaCCUYECKHM 10 BCEM IMIapaMeTpaM Opy;[I/II;IHHﬁ KOMIIJIEKC, Yallle BCETO
COBMEIIEHHBIN C TYPEJIbBHBIM ME€XdHU3MOM. Bnaro;:[apﬂ qpestIanZHo CTaOWIBHOH U MOIIHOM
SHeKTpOMaFHHTHOﬁ TepMI/I‘{eCKOfI ayre B IIPDOCTOHaPOOWH ITOJIYYHUII IIPO3BUIITA «XJIBICT», UJIN «SA3BIK»,
IIOCJIeJHEee 3a CBOE BECEITI0e CBOMCTBO «CIIM3LIBATL» C LIEJH 6pOHIO BMECTE C KOXKEeH U IIJIOThIO.

VIMITyIbCHEBIN SMUTTED - MeHee pacIpocTpaHeHHas BepCus Boab(hpPaMOBOTO JIy4da, CO BCTPOEHHOU
CHACTEMOY I'paBUTAIMOHHOI0 KJlallaHa, YTO KOHTPOJIMPOBAHO IIpepHIBaeT ogavyy MaTepuu B
BEKTOPHO-BOJTHOBOM LIMJIMHAD, I03BOJISAS OUTH B TOYKY HE NOBOASA KOHTAKTHYIO MaTEPUIO 0 XKUIKOTO
COCTOSIHUS, a faBaTh eyl BUTPUDUIIMPOBATECS, TEM CaMBIM [aBas II0CIIeNyIOUM UMITyIbCaM
INOCTUTHYTH I1e71eBOM 00/1aCTU U TOBPEXKAATh BHYTPEHHU CIIOM.

VIHOYKITMOHHBIN YCKOPUTEIb YaCTUIT - 0COOBIN TUII SMUTTEPA, YTO (OPMUPYET IITHPOKYIO
IJIa3MEeHHYI0 OYTY U UCIIOJIb3yeT OTHEBOM KOHYC IJISi MaCCOBOTO IIOPaXkKeHUsI Ha OTHOCHUTEJIHLHO
HeOOJIbIIINX PACCTOSHUSX, HO C CEPhE3HBIM OTHEBEIM yTJIOM. B npocToHapoauu mogo0Hbe YCTaHOBKU
HaA3bIBAIOT «OTHEMETAMU», ¥ YAaCTO UCIIOJIB3YIOT IIPOTUB CKOIIJIEHU! BParoB.

OKCTPAKTOP-IMUTTED - MOOLIBAIOIINM TUI SMUTTEPA, B KOTOPOM OTCYTCTBYET TEIIJIOIPOBOISIIEe
BEI[eCTBO, BMECTO KOTOPOTO BEICTYIIAI0T MUHEPAJIHI, IEPerpeThie BEKTOPHO-BOJIHOBLIM IIOJIEM U B
TIOCJIE[ICTBUY TPAHCIIOPTUPYEMbIE B OPYIUMHYIO KaMepy [JIs U3BJIeUeHUs U epepaboTKu.

KpaTtkuy ananu3s opyxKus U ero uCTOpuUs:

Korpga 6v1 co3man «®a30Beiii [IluT», mogu B3MOXHYIM ¢ 00erdyeHreM, Hafesich, UTO OH yOepekeT ux
OT pa3nuyHbIX yrpo3. Korma «®a3oBwii IUT» CcTal 4acThi0 OPYXKHsi, CIOCOOHOTO IIpPeBpalliaTh TOPH B
6echopMeHHYIO ITacCTy, 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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