I'paButomnian I'peGenHnKOBa

B TIpeibiAyIeli ctathbe OCHOBHAsA KOHLeNIUsi rpaBuTo/1éTa I'peGeHHMKOBA T paccKasas 0
TIPUHLUIAX KOTOpPbIe BePOSITHO UCIO/h30Basl [ peOeHHUKOB.
Ceituac rocraparoch pa3o0parbk caMmy KOHCTPYKIHUIO.

U Tak, niatdopma co3aéT HeKuil 3KpaH, KOTOPbIi OT/esisieT BCE, BK/IHOUasi CBeTOBbIE JTYUH OT
Hallero npocrpaHcrsa. Yrto 3a 3kpaH ? 1 uTo OH MMeHHO 3KpaHupyeT ?

Ternepb rogpobHee. ..

[pe/oioyKuM UTO rpaBUTALIMS 3TO To/sipu3alius 3¢upa (MpoCTpaHCTBAa) KOTOpasi BO3SHUKAeT
MeXXay 3emMén u noHocepoii. Kak rM3BecTHO 3emsisi UMeeT OTPULIATe/IbHBIN 3apsifi, HoHOC(]epa
TO/IO)KUTE/IbHBIN.

Ho minottjaib noHOCdepsl 60/IbIIe UeM MUIoIagb
3emsn, MO3TOMY Mbl UIMeeM HeCUMMeTPUYHbBIN
KOH/IeHCaTop. A y HeCUMMeTPUYHOTO KOH/jeHcaTopa
13 3a Pa3HOCTU TJIOTHOCTEM 3apsi/JOB BOSHUKAET
HeKoe JIBIbKeHHe — 3T0 MO>XKHO Ha3BaTh
TOPCUOHHBIM M0JieM. TakK Kak OTpULiaTe/IbHbIN 3apsi],
TJIOTHEee, TO B pe3yJ/ibTaTe Mo/yuyaeTcsi TOPCUOHHOe
T0Jie C TpaBbIM COMHOM. TOUHee CKa3aTb MTOMUMO
rosisipyu3aiuu 3¢rpa UMeeTcs ellé U npaBoe
BpalljeHue.




Ho ocraHoBuMCcs MoKa Ha riosisipu3anuu 3¢upa. U paccmoTpum riporiecc 6osee HarmsigHO.
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Mexny 3emnéii 1 noHocepoli BO3HMKaeT pa3HULIA 3apsiZioB, B pe3ysbTaTe B 3(rpe BO3HUKAeT
T0/IsIpu3alLusi — BbICTpauBaHUsI MIAaTTEPHOB 3¢upa B CTPOro OPUEHTUPOBaHHbIe 1ierouku. [1aTTepH
3¢upa X0Td YU CKOMIIEHCUPOBaH, HO OH UMeEeT JJUIObHYI0 CTPYKTYDY, KOTOpasi pa3BopauriBaeT CBOE
«TI0/I0YKEeHME» COTIaCHO PacIio/IOKEeHUI0 CUIOBBIX IMHUW. [Ipuuém oTpuLjaTe/ibHbIN y4acTOK
TIaTTepHa TSHET K TIOI0KUTEIbHO 3apshKeHHOH MOHOCdepe, a MOJIOKUTe/bHBI Ha000pOT K
OTpULaTeIbHO 3apsbKeHHOM 3eMe. Tak Kak rpaBUTAlL[MOHHBIN (MarHUTHBIN) MaTTepH 3¢upa
cMelnéH Ha 90 rpa/lycoB OTHOCUTEIBHO 3/IEKTPUUECKOr0, TO OT MOoJsSipU3aLiiy 3(upa BO3SHUKAET
MarHuTHOe 1oJie.
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MarHuTHOe 11071 TIOTy4aeTcsi He CTPOro TapasiesibHoO 3emie, TIOTOMY Kak TIPOUCXOUT
paJyasbHbINA U3rU0, KOTOPBIH BO3HUKAET OT ()OPMBI I1apa ¥ OT Pa3HOCTEH PaJjyCoOB 3eM/IH U
noBepxHOCTH MoHOC(hepbl. [To3TOMy CO3maéTCs OLyIleHre YTO MarHUTHO CUJIOBBIE JIMHUW UIYT OT
3eMJd, a He BO3HHUKAIOT B 3¢upe.

Ho Hac uHTepecytoT H6osiblie maTTepHsl 3gupa. A IIaBHOe MX PacIioyioKeHue.

Ho kak felicTByeT rpaBuTal[us 3a npefiesiaMy HOHOChephbl ?

[laBaiiTe MOCMOTPUM Ha KAPTUHKY.
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Tak Kak Bce maTTepHbI 3¢Hpa B3auMOCBSI3aHbl, TO TIO/IsIpU3alys 3¢upa He MOXKeT Pe3Ko
M3MeHUThCA. M o3ToMy 3¢up Ha Gombiiioe paccrosiHve OyzieT MMeTh Ty)Ke Tosisipy3aruio. Kotopas
OyzeT rocTerneHHo ociabeBars.

[Tonsipr30oBaHHbIe NATTePHEI

Ha xapTyHKe BUJHO, 4TO I10 Mepe y/a/leHus OT 3eM/IM YBe/IMUMBaeTCsl PACCTOSHUE MeXAY
TOISIpU30BaHHBIMU 1atTepHaMu — L1, L.2. A 3HaumT He MOMSIPU30BaHHBIX CTAHOBUTHLCS OOJBIIIE.
Tak nocrerieHHO yObIBaeT JjelicTBUe IpaBUTALIUH.

Tenepb MOXXHO Ce/1aTh BbIBO/JbI:

1. ITotok rpaBUTALIUH K 3eMJie AEﬁCTBHTEHbHO €CTh, U OH BbI3BdH [IBW)XEHHUEM TJIOTHOCTeMN
HECHMMMETPHUYHOI'O KOHAEeHCATOopa.

2. Tlonsipusanust 3¢upa eHCTBUTELHO €CTh M KaK C/Ie[ICTBUE Mbl MOXXeM HaOJIr0/iaTh MarHUTHbBIE
CUJIOBbIE JINHUM.

Teneps 11aBHBINM BOMPOC — Kak MepeKpbITh I'paBUTALIO ??7?



Eciu rpaBuTaniio paccMaTpuBaTh Kak MoJisipu3aiiuio 3¢upa U ec/ii 0HO TaK U eCThb, TO
nepeKpbITh TPAaBUTALMIO A0CTAaTOUHO NMPOCTO !!!

Camoe MHTepeCcHOe UTO TYT MPOMaZiaeT MOHATHS Bepxa U Hu3a... Ternepb mogpo6Ho. ..
B03bMéEM OOBIUHBIH MIOCKUI KOH/IEHCATOP, KOTOPBIH CZie/laH HallpUMep U3 OPrcTeK/ia B POJi

JAW3JIEKTPUKA U TIJIACTHUH 3JIEKTPOOB. HPI/I Mnoaa4yu Had 3/IEKTPOAbI BLICOKOT'O HAIIpSXKeHUA ero
AWIJIEKTPUK MOJIAPU3YETCA U JUITOJ/IM BBICTPAMBAKOTCA B POBHBIE YIIODAAOUYE€HHbIE CTPYKTYPBhI.

Tak Kak MaTepusi UMeeT TeCHYIO CBsi3b C IIPOCTPAHCTBOM (3(p1poM), TO B/IMsIsS HA MAaTEPUIO MBI
B/IMsIeM Ha 3¢Up. A 3TO 3HAUYWT, UTO HaM YZJAJI0Ch CO3/IaTh MOMSPU3ALIMIO 3(HUpa B ANIIEKTPUKE
KOHJIeHCaTopa.

Ho kak 51 yrioMyHaJt Bblilie, TOJsIpr3aliyio 3upa Hemb3si U3BMEHUTh Cpa3y — CBSI3b sSTUeeK OueHb
cuibHa. [ToaToMy mosisipu3ariyst OyeT «yXoAuTh» AaJIeKo 3a Mpe/ieibl JUIIeKTPHKA.

Terniepb HEMHOTO MOBEPHEM IJIOCKOCTh KOHZeHcaropa !
U mocMOTpUM Kak 0OCTOUT Ziefo C MOJIsIPU30BaHHBIMU NaTTepHaMu 3¢dupa.



30Ha 5KpaHUPOBKH I10TOKaA.

Ha pucyHKe - cxeMe XOpOIIIO BU/JHa 30Ha 3KPAaHUPOBKU. B 3Toli 30He He OyzeT felcTBOBATh
rpaBuTanys. I[Iporcxoqut nepe HarpaB/ieHHs 10oToka. YeM Bblllie HanpskeHWe Ha KOHJieHcaTope,
TaM CWIbHee To/sipu3aus 3(rpa a 3HaUMT U CUJIbHee TlepeKpbITHe.

B 30He 3KpaHMPOBKHM KOHEUHO 3¢up OyzeT, HO OH TaM He OyZieT UMeTh MOJISIPU3aLvIo, a 3HAYUT OH
He OyzieT 1efiCTBOBaTh Ha MaTepPHIO Kak rPaBUTALIHS.

1 paHee 5KCIIepUMEHTHUPOBAJI C KOHZIEHCAaTOPOM apMOLLIKOM, HO /10 KOHLIA He TTIOHWMaJ/l [IPHHLUII.
Terieps NPUHLMII TTOHATEeH. Maro Toro, Tereps siCHa Y MOJSIPHOCTb.

Ha cnenyroiiem pucyHke n300pa’keHa MpOCTasi aHTUTPABUTALIMOHHAS sTuetika.
OHa COCTOUT 13 yIJIOBOTO KOH/IeHCaTopa.



30Ha dHTHUI'DAaBUTallU1

[T1r0coBBIe 37IEKTPO/IBI AODKHBI PACTIOaraTbCsl TOJBKO CBEPXY, @ MUHYCOBbIE CHU3Y KOH/IeHCaTopa.
Ha pucyHKe BUJHO KaK TiepeHaripaB/isieTcsi MIOTOK rPaBUTAL[UMU.

OIBITHBIM ITyTéM OBbIIO POBEPEHHO BbIlIIeCKa3aHHOe, TIpeJMeThI efCTBUTeIbHO ITPUTATUBAIIO
BBepX. HarnpspkeHre MUTaHUs UCI0/Ib30Ba/I0Ch OKOJIO 16 ThIC BOJIBT.

Cratuka CKaxuTe BbI ?
Hert He cTaTnka — 310 nosisipu3anus 3¢upa !!!

I

Bec ne
MeHseTCs

[Ipegmert TaHET
BBEpX.

IIpuTsihKeHue NpeAMeTa BO3HUKAJIO TO/ILKO B onpe/ie/1éHHOI 30He !!!

OTO WCK/IHOYaeT AeHCTBUe CTaTUKM.
[1pu momoI1M 3/1eKTPOCKOMA TaK >Ke y/1a/0Ch ONpeJeIuTh aHOMaTbHYH0 30Hy — TaM HeT 3apsifioB.



TyT 3/1eKTPOCKOII IToKa3ail
Ha/iMuve OTpULIaTe/IbHbIX
3aps/0B

TyT 3/1eKTpoCKoI nokasasn
OTCYTCTBUe 3apsJ0B

[ToTom aHaoruuHbIA 3PdeKT Mosyuns Korjia s nepeBepHys KOH/eHCaTop.
[To/10)KUTeNBbHBIN 31eKTPOJ, CBEPXY.

[Ipegmet oTTasIKMBaIoO
L BBEpX.

HOJ’Iy‘-IaeTCH UTO pd3HHILBI IIPAKTUYUECKHU HET T/ie PACIIOJIOXKEH 3KPdH — BHU3Yy W/IK CBEPXY.

Terepb HerocpeCTBEHHO KOHCTPYKLMSI IPABUTOIJIAHYKKA C KOTOPOTO BEPOSITHO M HAUMHAJT
['peOEHHUKOB..



Ecnmu BciomunTh, ' peOEHHMKOB rOBOPHJI, UTO Camasi JIyulliasi KOHCTPYKLMS TPaBUTOI/IaHa — 3TO
Tpeyro/bHasl.

Bonpoc noueMy uMeHHO TpeyrosbHas ?7?7?

KoHCTpyKIMst 5KpaHa /jisi TpaBUTALMK Oblia TaKOoM:

Bce notoku CyMMapHBIii IOTOK

KOHCTPYKL[I/IH HMeEeT BU/l ABYX HAK/IOHEHHBIX B OJHY CTOPOHY ITJIOCKHX BBICOKOBOJIBTHBIX
KOHZAeHCAaTOpOB TJIFOCOBOM 3JIGKTPOJ KOTOPOI'O PACIIO/IOXKEH CBEPXY.

/7 /ANNN

Bup cBepxy:




Takast KOHCTPYKLIMS yI0OHA TeM, UTO e€ MOYKHO C/IO’KUTb HArloro/iaM | JIErKO 3aMaCKUpPOBaTh TIO7
3TIO7] HUK.

CaMmblIii XOpOIIMI BapUaHT AelCTBUTE/ILHO TPEYTO/bHBIM, I/ie TPY HaKJIOHHBIX KOH/IeHCcaTopa
00pasyIoT TPeyro/bHYK.

Ecnu B nepBoM BapuaHTe MOTOK TSIHET C [IBYX CTOPOH, TO B JAHHOM BapuaHTe C TPEéX.

MO’KHO cZiesiaTh ¥ UeThIPEX YTObHUK, HO 3TOT BapUaHT Oy/ieT Toxke He pa30OpPHBIM Kak 1
TPeyro/IbHbIN BapUaHT.

['pe6eHHUKOB TIOLIEN 10 MyTU MaCKUPOBKH U T03TOMY MCIO/Ib30Ba/l UMEHHO TepBbIii BapUaHT —
JIBOMHOM KOHJeHcaTtop. OCHOBHOM Hel0CTaTOK KOTOPOro BiAUsiIHKeE ToyiokeHre CoJTHLa.

Tenepsb 00 aBTOHOMHOM NMUTAHUH.

[1141 3apsija HAKJIOHHBIX BBICOKOBOJIBTHBIX KOHZIEHCATOPOB UCIT0/Ib30Ba/ICsl aBTOHOMHBIM NCTOYHUK
NYMTaHus Ha Ha HarpsbkeHue 27-30 TbIC BOJIBT.

51 MoBTOPIOCH HACUET aBTOHOMHOCTH — T. €. OH JI0/DKeH ObITh 00s13aTesIbHO Ha OOPTY M1aThOpMBI.
Ecsu ucrnonb30Bath MpoBo/ja U 6JI0KU MUTaHMsL OT CeTH TiepeMeHHOT0 TOKa, TO 3((heKT CBOAUTHCS K
HYJIIO.

[eno B ToM, UTO MPOBO/A SIBJISIFOTCS BOJIHOBOZAMU, KOTOPbIE [le/Ial0T «KOPOTKHUe 3aMbIKaHUsI» B
MIPOCTPAHCTBE U IPY 3TOM HapyILAlOT BCIO pabOTy yCTPOWCTBA.

Ecu HanpyuMep roBOpUTh O KOHCTPYKLIMM MaleHbKOT'O TPaBUTOI/IaHUMKA, TO /ISl ero 3amycKa
MOYKHO TIPUMEHUTh BbICOKOBOJIBTHBIN KOH/I@€HCATOP KOTOPKIN OyZieT HaXoAUThCs Ha OOPTY.

rpys3 KOHZEeHCaTop

/7 AN

U KoHeuHO He 3a0biBaiiTe 0 rpy3e, 6e3 KoToporo TuiaTgopma He moseTUT. OH A0/KeH ObITh TsDKesee
camoii 1n1atopMBbl.
Jopoxos A.IL. 2019 1.



