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Jlo HacTosIero BpeMeHu Hanbosee MolHble razopaspsansie CO,-ma3epbl TEXHOIOTHYECKOTO
Ha3HAYEHUS CO3/AAI0TCSI IO KOHLEMIUU OBICTPOIIPOTOUYHBIX, C MOMEPEUYHBIM PA3PSIIOM OCTOSTHHOTO
Toka. I HeKTUBHBIM (PU3UKO-TEXHUUECKUM IIPUEMOM IOBBIIIEHHUS BKJIaJ]a MOLTHOCTH B MTOTOK rasa
SIBJIIETCS CEKLIMOHHPOBAHUE D3JEKTPOJOB, KaK MOMEpPEeK MOTOKA Tra3a, Tak W BAOJb MO IOTOKY.
Pa3psnel, pacnosnoxeHHbIE MONEPEK MOTOKAa raza, HaXOASTCS B OJAMHAKOBBIX ycioBusax. OnHaxo,
YCIIOBUSI TOPEHUSI Pa3psiioB CMEIICHHBIX BJOJb IO MOTOKY CHJIBHO pasnuyarorcs. Pabora Takoii
CUCTEMBl Da3psIOB HHTEpecHa C (U3NYECKOM TOYKM 3pEHHMS U BaXKHA C MPAKTUYECKOM.
OnTUMaNbHBIN BBIOOP IIENIOTO psA/la KOHCTPYKTUBHBIX MapaMeTpPOB TaKOHW KaMephl JOKEH OBITh
00OCHOBAHHBIM U OCMBICJIICHHBIM, & HE TIPOU3BOJIBHBIM.

CymiecTByloliie B HAcTOSIIEE BpeEMsl TEOPETHUECKHE MOJIENM TJICIOLIEro paspsia,
CEKIIMOHUPOBAHHOTO BIOJIb 1O MOTOKY [1-3} Henb3st mpu3HaTh UCUEpIbIBAOIMMHE. [|J1sl onucanus
TaKUX Pa3psAlOB MPHUBIEKAIOTCS CIOXKHBIE YHCICHHBIE METONbI, oOsagaroniye OOoNbIIOoif
¢u3nvecKoil MOJHOTON, OTHAKO TpeOyrolHe OONIBIIOr0 BPEMEHHU CUYETa, YTO B UTOTEe HE MO3BOJISIET
JUHAMHYHO padoTaTh C MPOrpaMMO, ONEpaTUBHO MOJEIMPOBATH MPAKTUYECKHE CUTYyallHH,
OIHCHIBAaTh (PEHOMEHOJIOTUYECKUE XapaKTEPUCTUKH pa3psa.

Hacrosias monmyananutuyeckass OAHOMEpHAsi MOJIEb MOJOKUTENBHOTO cTonba Auddy3HOro
paspsia BKJIIOYAET MUHUMYM OCHOBHBIX IIPOLIECCOB, UTPAIOLINX ONPEAEISAIOUIYI0 POJb. B pa3psle,
CEKLIMOHMPOBAHHOM BJI0JIb IO MTOTOKY Ta3a.

TeopeaneCKaﬂ MOJ€JIb

PaccmarpuBanach OJHOMEpHas CTallMOHapHas Mojenb paspsna. Ha puc. 1 mpexacraBnena
cXeMa PaCHoJIOKEHHS pa3psioB B KaHAJIE ¢ IOTOKOM Tras3a. Bosb mo moToky rasza pacroyiosKeHb
MIPEIBIOHU3ATOP U JIBa pa3psaa. AHOJ CIUIONTHON, KaTOJ CEKIIMOHUPOBAH, CEKIIMU TIOJICOSAMHEHBI K
WUCTOYHUKY TUTAHUS 4Yepe3 OajulacTHBIE COMPOTHBICHHS. 30HBI WHTCHCUBHOW HMOHM3ALMU Ta3a
PAaCIOJIOKCHBI CUMMCTPUYIHO OTHOCUTCIIBHO BepTHKaﬂBHOﬁ ocCH.

[Ipex e Bcero cieayer OTMETUTD, YTO JUISl IEKBATHOTO OMMCAHKS TAKOW CTPYKTYPhI pa3psaoB
Tpebyercsi yueT pekomOuHarwu. CEeKIIMOHMPOBAHHBIC BJIIOJb MO TOTOKY AJIEKTPOIHBIC CHCTEMBI
UCTIONB3YIOTCS JUIsl 00ECTICUCHHS TIOBBIIICHHBIX 3HEPrOBKJIAZIOB TPU TOBBIIICHHBIX JaBJICHUSIX
rasa. B aTHX yclOBUSX poiib peKOMOMHALIMY SIBISIETCS MPEo0IIagaonieii B CpaBHEHUH € MOTEPSIMH,
00yCTIOBIICHHBIMH aMOUTOJsipHOW 1 dy3ueil 3apsHKeHHBIX YacTHI[ HAa CTEHKH KaHana. YTo
KacaeTcss amoOumnonsipHo aud@dy3uu BBEpX MO TOTOKY TO NpH Haauduu S(YPEKTUBHOTO
MPEBIOHU3aTOpa CI0 MOXHO TpeHeOpeub. B 3ToM ciydyae ypaBHeHHE OajilaHCca YUClia 3JICKTPOHOB
CTaHOBHUTCS (POPMAILHO UHTETPUPYEMBIM.

z(x)-n—=V(x)-n'—a(x)-n*=0 (1)
B 6e3pa3mepHOM BHUIE pEIICHUE 3AIHIIETCS CICTYIOIUM 00pa3oM:
exp [ K, (X)-dX
C+[K, (X)-exp[ K, (X")-dX"dX (2)

N=n/ng; X =x/a; K; =z-a/V; K,=a-any/V C - mocTossHHas HHTETPUPOBAHHSI.

3nece "a" - xapakTepHas IMPUHA 30HBI HOHU3AIMHU. Ny - HOPMUPOBOYHBIN YPOBEHb KOHIICHTPALUU
ANEKTPOHOB, HAIMpHUMEp, IUIOTHOCTh OJIIEKTPOHOB MPOU3BOAMMAS MPEIbIOHU3aTOPOM. 3ajada
TOYHOTO BBIYUCIICHUS OJIIGKTPUYECKUX TONIeH Tpu 3agaHHOW (opMe DIIEKTPONIOB SBISICTCS
camocTosTeNnbHOM [2,4] M BeIXOIALIEH 3a paMKu Hamiero paccMorpeHus. bes ymepba ans
JIOCTOBEPHOCTH PE3yJIbTaTOB, KAaCalOIIMUXCS B3aUMOJEUCTBUS DPa3pslioB, IPOCTPAHCTBEHHAS

3aBUCUMOCTh KO3(UUIMEHTAa MOHM3AlUU MOJENUpyeTcs HUHTerpupyeMoi ¢yHKuMend Buja:
2, 1105
Ki(X) ~ (X£Xp)—+1)™.

N =



3HAaKH TUTIOC U MHHYC OepyTCs JUIs JIEBOTO M IIPABOTO Pa3psiioB, COOTBETCTBEHHO, Xo = Xo /a; X -
a0COIOTHOE 3HaYeHHE KOOPIMHAT LIECHTPOB HOHU3AIIUH Pa3psIO0B.

31ech NPUCYTCTBYET HOPMHUPOBOYHBIM MapaMeTp JUHEWHoro macmraba Bceill 3agaum "a",
¢u3n4Yeckuif CMBICT KOTOPOTO TOHATEH U3 pHC.l, 3TO XapakTepHBIH pa3Mep H3MEHEHUs
KodQunreHTa HoHU3aK, o0mmi it 000ux pa3psanos. I[lockonbky 3aBucUMOCTh K03 duiinenTa
HWOHU3AIMK OT TOJISI pe3kasi, a KodpduIMeHTa peKOMOMHAIIMKN Topa3io ciadee, monoxuM K, (X)
=Const B mpeenax Kaxxaoro paspsaa

Koncrantsl C 1y 1€BOro M MpaBoro pas3psa0B HAXOAATCS COOTBETCTBEHHO W3 TPAHMUYHOIO
yCIIOBUSI HOPMHUPOBKHM KOHLEHTPAllMM Ha YPOBEHb NPEIbIOHU3ALMU B MECTE PACIOJIOKEHUS
MPEBIOHU3AaTOPa U U3 CUIMBKU PEUICHUN 1JI JIEBOTO U MPABOro pa3psaaoB npu X=0.

Benuuunsl E/ng, n;, V (E - HanpsykeHHOCTH 3JEKTPUYECKOTO MOJIA, Ny - TUIOTHOCTH rasza, V -
CKOPOCTh NOTOKa rasa) i JIEBOTO M IPaBOro paspsAoB pa3iMuHbl. DOTH NApaMmeTpbl B CBOIO
ouepe/lb 3aBUCSAT OT BEJIMYMH OAJUIACTHBIX CONPOTUBIICHUH, BKJIIOYEHHBIX B CEKIUH, CTENEHU
MOAOTPeBa Ira3a, MOCTYIAOIIETO K IPABOMY pa3psly 3a CUET SHEProBKJIAJa B JIEBBIA pa3psl.

Koaddunment nonuzanuu Z BBIYUCIAICS B 3aBUCUMOCTH OT E/n; mnst J[proBecTeiiHOBCKOTO
pacrmpenienieHust 3JEKTPOHOB MO ckopocTsM [5]. B pacueTsl MOryT ObITH BBEAEHBI JIpyTHE, B
YaCTHOCTH, SMITMPUYECKHE 3aBUCHMOCTH IEepBOro kodddunmenta TayHceHIa OT HANPSHKEHHOCTH
3JIEKTPUYECKOTO MOJIs, MPE/ICTABICHHBIE, HAIPUMED, B KHUTE [6].

WrepannonHas cxeMa BblumcieHus E/n, ciemyromnas: 3agaetcs HayanbHOe 3HadeHwe E/ny,
BBIUUCIIACTCS KOX(PPHUIMEHT HOHU3ALUH, IUIOTHOCTH 3JEKTPOHOB M TOK, NMPOTEKAIOIMH dYepes
CEKLHMI0. 3aTeM pPACCUMTHIBAETCS HAIpsDKEHHE Ha 0ajulacTHOM COINPOTUBICHUM U Ha paspsne,
onpexaensiercs E/n;, cpaBHUBaeTcs ¢ HayalbHBIM 3HAYEHHUEM, U BBIYHMCIICHHUS IMOBTOPSIIOTCS 0
nonyuenus E/n; ¢ 3amaHHON TOYHOCTHIO. Bce 3BeHBS MTEPAIMOHHON IIETIOYKH, MPEACTABICHBI
AHAIUTUYECKUMH 3aBUCUMOCTSIMH.

CKopocTb MOTOKA U MJIOTHOCTbH I'a3a, BXOJAAIIETO B NEPBBIN pa3psaa Vi, ny, 3a1ansl. [lapametpsl
MIOTOKA, BXOJAIIEr0 BO BTOPOH paspsia Va, Ny - BEIUKUCISAIOTCS U 3aBUCAT OT SHEPrOBKJIaJa B IEPBOM

paspsne:
n;zziz(l_v_—l. Wl)
nrl V2 Y P'G

HNupexcol 1, 2 0OTHOCATCSI COOTBETCTBEHHO K JIEBOMY U IMPaBOMYy pazpsiaaMm, Wi - MOIIIHOCT,
BbIJIEJIsIEMasi B TIEPBOM paspsifie; ¥ - mocTosHHas aguabatsl [lyaccona; P, G naBnenue u oObeMHbBII
pacxon rasa.

PanmonanbHoe MOCTpOEHUE MOMyaHATTUTHYECKONH MOJIENU pa3psiia, CEKIMOHUPOBAHHOTO B/IOJIb
M0 TMOTOKY TMO3BOJISIET OMEPAaTUBHO TMOJy4YyaTh MHOTO TMOJIE3HOW HWHGOpMalMKd O MapameTpax,
CTPYKTYpE U CBOMCTBAxX pazpsja.

3)

Pe3yibTaTrhl pacyeTos.

Ha puc.2 mpuBeneHbl BoibTaMIepHble XapakTepucTuku (BAX) paspsmoB mpu pas3HbBIX
CKOpOCTSIX TOTOKa Ta3a. OHM BBIYMCIUTUCH IMyTEM H3MEHEeHHs oOmiero HampsokeHus U. Oto
MPUBOJMIO K HM3MEHEHUSM HANpsOKEHUH U TOKOB Ha MEPBOM U BTOpPOM paspsnax. Ilepsblii mo
MOTOKY pa3psn uMeeT ciaabopactymyro BAX, xapakrep 3aBUCUMOCTH KOTOPOW MaJio MEHSIETCS CO
CKOPOCTBIO MOTOKA. YBEIMYEHHE CKOPOCTH IMOTOKA ra3a MPUBOIUT K POCTY MOTEPb 3aPSKEHHBIX
YacTHUIl B 30HE€ MHTEHCUBHOM HOHM3AallMM, a 3HAYUT K YBEJIWYECHUIO COINPOTUBIICHUS pa3psja.
[IpoucxomuT mnepepacrpeneacHre OOLIEro HampsHKEeHUS MEXKIY paspsaoM M OalJacCTHUKOM B
MoJb3y pazpsga. OTo BUAHO W W3 puc.3. UTo ke KacaeTcss BTOPOro paspsiga, TO XapakTep
3aBUCUMOCTH U HakiIoH BAX cymiecTBEHHO 3aBHCAT OT CKOPOCTM NOTOKa. Jlenmo B Towm, 4ToO,
HECMOTPS Ha POCT HAIPSDKEHUS HA pa3psie C pOCTOM CKOPOCTH IOTOKA, yAEIbHBIM 3HEPrOBKIIA] B
nepBbIA paspsa B eauaunax JHx/r mpu 3TomM mamaer.. HarpeB raza HEBeIWK W BTOPOW paspsin
MPAKTUYECKU HE UCHBITHIBAECT BIMSHHUE NEPBOro paspsaa, BAX BTOporo paspsaa Takke sSBISETCS
cnabopactymieii. OTHaKO MPU CHIKEHUH CKOPOCTH TMOTOKA M3-3a HAarpeBa ra3a B IEPBOM paspsiie,
BAX Broporo cranoBurcsa mazaromieii. I[IpyunHa pocra HanpspKeHMsI Ha paspsiie ¢ YBEIUYEHHEM



CKOpPOCTH TIOTOKA, PUC.3, XOpOoIIo u3BecTHA. B Oanance 3apspkeHHBIX YacTHil augGy3HOTO paspsiua
B IIOTOKE Ta3a poJib KOHBEKTHMBHOIO WIEHA BEChbMa CYIIECTBEHHA M PACTET C POCTOM CKOPOCTH
NoTOKa. POCT Hanps>KeHHUs: KOMIIEHCUPYET KOHBEKTUBHBIE TOTEPU 3apsSKEHHBIX YACTHIL.

Ha puc.4 npexacraBiensl pacrpeaesieHus 3IEKTPOHHON KOHILIEHTPALUU BAOJb MO MOTOKY MpHU
pa3HbIX HamnpsokeHUsX. ILIOTHOCTH 2IEKTPOHOB, TMOCTYMAKOIIUMX B NEPBBIA  pa3psa  OT
MPEbIOHN3AaTOpa 3HAYUTEIBHO HMXKE TOW, YTO MPUXOAUT BO BTOPOM pa3psi OT MEPBOTO. ITO
O3HAYaeT, 4YTO, €CIM 4Yepe3 00€ CEeKIUH Te4eT OJUHAKOBBIM TOK, TO JIOKAJIbHOE 3HAYCHUE
JEKTPOHHON KOHLEHTPALMU U IUIOTHOCTU TOKA BBIIIE B 30HE MEPBOrO JIEKTPOJA, a HE BTOPOTO.
OT0 ompeaenseT MECTO 3apOKIEHUS HEYCTOMYMBOCTH M KOHTparupoBaHHs pas3psga B
SHEPreTUUecKH HampsKeHHBIX pexkumax. [lapamerp JE/n; Bbllie Ha epBOM 3JEKTPOE, TaK KakK U |
u E/n; 3neck Oomnbliie. T0 HEXKENATeIbHO, TaK Kak 0€3yCIOBHO MOBIMIET M Ha TOPEHUE pa3psiaa BO
BTOPOM U TOCIEAYIOLUMX IO MOTOKY psAax 3JEKTpoAoB. bojee onTuManbHBIM, C TOYKU 3pPEHUS
YCTOWYMBOCTA TOPCHHS paspsaa BO BCEH Kamepe, SBISETCS TaKOW BHIOOp OallIaCTHBIX
COTIPOTUBIICHUH, YTOOBI Yepe3 BTOPOM paspsi e HECKOJIBKO OOJBIITUN TOK, YeM Yepe3 MEPBHIil.
Torma mpu mpeBbIIEHUH TMPEAETHHBIX MapaMeTPOB KOHTpAarupoBaHue OyAeT MPOUCXOIUTH Ha
HIKHEM T10 MOTOKY AJIEKTPOJIE ¢ MEHBIIIMMH MOCJIEICTBUSIME JUIsl pa3psiaa U Kamepsl B 1enoM. [1pu
HU3KOM BKJIaJIe KOHIIEHTpAIUs JIEKTPOHOB BTOPOTO pa3psiia BbIle KOHIEHTpaluu B nepsoM. [1pu
BBICOKMX BKJIQJaX CHUTyalusi MEHseTca. OJTO OOBSACHSAETCS KBaJApaTUYHOM IO KOHIIEHTPAIUH
3aBUCHMOCTBIO PEKOMOWHAIIMOHHBIX MTOTEPh 3apsHKEHHBIX YaCTHII.

BnusiHue BenuuMHBI OaJUTACTHBIX — CONPOTUBIIGHWH Ha  paclpeiesieHHe 3IIEKTPOHHOH
KOHIICHTpAllMU MPOWLIIOCTPUPOBaHO Ha puc.5 u 6. Kak u cinegoBano oxunarh, BiusHue R, Ha
pacrpenesieHue JIEKTPOHHOM KOHUEHTpAlMu B MEPBOM paspsiie OTCYTCTBYET, a BiusHHME R; Ha
BTOPOI1 pa3psij BecbMa ciaboe.

Pacnipenenenue 31€KTPOHHOW KOHIIEHTPALMM MPU PA3IMUYHBIX YPOBHAX MPEAbIOHU3ALNI
nokazaHo Ha puc.7. C yBelMYEHHUEM YPOBHS MNPEAbIOHU3AUN MaKCUMaJbHOE 3HAYEHHE
3JIEKTPOHHOW KOHILIEHTPAllMM B IEPBOM pa3psiAe pacTeT, MECTOMNOJO0KEHHE 3TOr0 MaKCUMyMa
cMmemaercss B o0macTh ©Oonee MHTEHCHUBHOM wuoHM3auumu. Ha BTOpoll pas3psin  ypoBeHb
MpeAbIOHU3ANH MPAKTUYECKOTO BIUSHUS HE OKa3bIBAeT.

BnusiHue CcKOpoCTM TMOTOKa Ha paclpeleieHHe SJIEKTPOHHOM KOHIIEHTPAlMd MOKHO
npoHabmonate Ha puc.8. CKOpoCTh MOTOKa BIMSET Ha CTPYKTYpPy KaK IEpBOro Tak M BTOPOTO
paspsaa. C yBelnHueHHUEM CKOPOCTH MOTOKA MPH MOCTOSHHOM OOIIEM HAaIpsKEHUU CMEIIAeTCs Mo
MOTOKY MaKCHUMYM 3JIEKTPOHHOM KOHIIEHTPALMM TMEPBOr0 pa3psiia, YMEHBIIAETCSs N U TOK,
pacnpenenenre npuoopeTaeT CTyneHYaThIi BUI.

[IpakTuueckass 1enb pa3pabOTKH HACTOALIEH TeopuM Oblla HEMOCPEACTBEHHO CBf3aHA C
CO3JJaHUEM CHUCTEMbl HAaKauKH 5 KHJIOBATTHOIO TexHojoruueckoro CO;-mazepa. Cxema CUCTEMBI
HaKauyky TMoOKa3aHa Ha puc.9. 37ech NPUMEHSIETCS TaK Ha3blBaeMas CUCTEMa MEPEKPEICHHBIX
ANEeKTPOAOB. VICTOUHMK NUTAaHUS MOCTPOEH Ha OCHOBE THUPUCTOPHOIO HMCTOYHHMKA TOKa. biiok
COTJIACOBaHUSl COJIEPKUT BBICOKOBOJIBTHBIE BBICOKOUacTOTHhIe (2.5 kI['1) ManorabapuTHbie
TpaHcHOpPMATOPHI U BBIIPSIMUTENbHBIE OJOKH MO YHUCTY CEKIUM AJIEKTPOAOB: 5 - KaToaHbIX, 20 -
aHoIHBIX. [IpumeHsieTcst Takke MPEeABIOHM3aTOpP C€ BBICOKOYACTOTHBIM  paspsiioM 4epe3
JTUBJIEKTPUUECKHUE IEKTPOIBI.

Takas snexkTponHas CHCTEMa HMEET MHOXXECTBO MMPAKTHYECKUX IPEUMYIIECTB, OAHO U3
KOTOPBIX KOHCTPYKTHBHASI IPOCTOTA U HAJIEKHOCTH AJICKTPOAHON cucTeMbl. OnHaKo (u3nueckue
ACTICKTHI TIOBEJICHUSI TAKOW CHUCTEMBI JTaJIeKO HE TPUBUAIBHEI. JlocTaTouHO 00OpaTHTh BHUMAHUE Ha
TO, YTO YHUCIIO IEPEKPECTU, TIe TOpAT pa3psiabl ropa3fo Oonbllle yuciaa CEKUUH, /1€ TOKH
¢uxcupoBanbl. TeM HE MeHee, B TaKOW CHCTEME JJICKTPOIOB pa3psij TOPUT BeCbMa YCTOWYHMBO,
oOecrieunBasi PHEPreTHUECKHUE MapaMeTphl HE XYK€, YeM B TPAJAULMOHHBIX KOHCTPYKIUSAX, MpU
WHIVNBUAYATHHOM OaTACTUPOBAHUU KaXKIOTO, OTASIHHOIO paspsaa. b0 yCTaHOBIEHO, YTO 3TO
HEMOCPEACTBEHHO CBS3aHO C BIMSHHUEM BEPXHHUX I10 IMOTOKY pPa3psiOB Ha HU)KHHE pa3psoB.
[Ipuuem, peur uaer He O "MOTEpe CBOMCTBA CaMOCTOSITEILHOCTH pa3psaa" a O 3aBUCUMOCTHU
MapaMeTPOB HUKENEXKAIIUX Pa3psAI0B OT BBILIEIEKAIIUX MPU TOM, YTO U T€ U JAPYTHE SBISIOTCS
CaMOCTOSITENIBHBIMM C TOYKHM 3peHMs Kiaccuueckoro ompeaeneHus. Puc. 10,11 momyueHHsle Ha



ATOM YCTaHOBKE TAaKyI0 3aBHCHMOCTh pa3psioB HAINATHO JAEMOHCTPHPYIOT, TpPUYEM Kak B
3JIEKTPOIOJI0XKHUTEILHOM Trase, puc.10, Tak u B 1a3epHor cMmecH, puc.11.

[lpencraBneHHass Teopwsi HE MOXKET MPETEHIOBAaTh HA KOJIMYECTBEHHOE COTJIacue ¢
HKCHEPUMEHTOM, OJIHAKO AT MHOIO LIEHHOM WMH(pOpMalMu Ha KayecTBEHHOM YypoBHe. Tak mo
YHCTO TEXHUYECKUM COOOPKEHHSIM TOKH B KAaTOAHBIX CEKIMAX MOJICPKUBAIKNCH CTPOTO
OoqMHAaKOBBIMH. ONHAKO TpPU 3TOM, KaK MOKAa3bIBAIOT PAcUeThl, KOHTparupoBaHUE pas3psiaa B
SHEPreTUYECKU TPENEIBbHBIX PEeXUMaX IOIDKHO NMPOUCXOIWTh HAa BEPXHUX MO TOTOKY paspsaax.
HenpusTHbIX mocneacTBUi NepeMbIKaHUS TOKOB IO MOTOKY rasza yaajioch M30eKaTh PacIoOXUB
KaToJIHBbIC TPYOKH Ha pa3HOM PACCTOSIHUW OT aHOJHOM IIUTHI, yBEIMYUBAIONIEMCS BHU3 10 MTOTOKY.
DTO KOHCTPYKTHMBHOE pemieHHe OBIJIO0 BBEICHO 3a0IarOBPEMEHHO W CO3HATENFHO Ha OCHOBE
NPEACTaBICHHUH, BRITEKAIOIINX U3 TEOPHH.

Taxkum 06pazom, HOCTpOEHA MOTyaHATUTHYECKast MoJienb Auddy3HOro paspsaa B MOTOKE ra3a
C CEKIMOHMUPOBAHHBIMH BJOJIb MO TIOTOKY OJJIEKTpoAaMu. MoJens TMO3BOJSET BBIYHCIHUTH
MHTErpajibHbIC, TPAKTHIECCKN 3HAYMMBbIE XapaKTEPUCTUKN TAaKUX PAa3ps/IOB.

[IpencraBneHHas TEOpHs IMO3BOJSIET B TPAKTHKE PEATbHOTO KOHCTPYHPOBAHHS Pa3psIHBIX
KaMep MOIIHBIX TEXHOJOIMYECKHX J1a3epOB IMPOMOJIEIMPOBATh PA3IUYHBIE CUTYAIlMH, BbIOpATh
ONITUMAJIFHBIE TTApAMETPBI CHCTEMBI.
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Puc. 2. BAX nepgoro (1, 2) u Broporo (3, 4) pa3psa0B mpu CKOPOCTh TIOTOKa raza 150 m/c
(xpusbie 1, 3) u 50 m/c (kpuBsbie 2, 4). lllupuna 30Hb1 HOHKU3aMU a=2MM, R;=200Q,
R,=300Q), ko3¢ dumment pexombunammu a=10"°cym>c”', ypoBens npeasionu3anmn
np=108CM'3.
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Puc. 3. 3aBucHMOCTb HanpsKEHUs Ha IEPBOM pas3psizie OT CKOPOCTH noToka. HukHss kpuBas
U=Const, Bepxssist kpuBasi i= Const. R;=2000, R,=300Q2, a=2 mm, 0=10"cmc”',
np=108CM'3.
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Puc. 4. Pacnpenenenue >1eKTpOHHON KOHIIEHTPAIIMY TIPU pa3IMdHOM 001ieM HanpsikeHnu. CHU3Y
seepx U=1500, 2000, 2500 B. R;=200€, R,=300€Q, a=0.2 cm, a=10"cm>c”’,
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Puc. 5. Pacnpenenenue 31eKTpOHHOM KOHLEHTPALMU IIPH pa3InyHbIX R;.
Ceepxy BHu3 R;=100, 200, 3002, R,=300€2, U= 2000B, V=100m/c.
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Puc. 6. Pacnpenenenune 31eKTPOHHON KOHIIEHTPALMK NIPU pa3IndHbIX Ro.
Ceepxy BHU3 R,=100, 400, 700Q2. R;=200€2, U= 2000 B, V=100m/c.
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Puc. 7. Pacnpenenenue 31eKTPOHHON KOHIIEHTPAIMHU 110 MOTOKY ra3a Ipu pa3HOM YPOBHE
peablIOHU3ALNN np=107, 108, 109CM'3, COOTBETCTBEHHO, kpuBbIe 1, 2, 3. U=2000B,
V=100m/c, R1=200Q2, R,=300Q2, a=2MM.




n/ no

30 /\

20

10

0
-60 -30 0 30 60
x/ a

Puc. 8. Pacnpenenenune 351eKTpOHHON KOHIIEHTPALMK IIPU pa3HbIX cKopocTsax notoka V=50, 100,
150 M/c, cOOTBETCTBEHHO, JIUTsi (PPOHTOB IMEPBOTO paspsiaa ciesa Hanpao. U=2000 B,
R;=200Q2, R,=300Q.
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Puc. 9. (Cxema 3kcnepUMEHTATIBHOM YCTAaHOBKH: CHCTEMbI HAKAUYKU TEXHOJIOTHUYECKOTO Jla3epa
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Puc. 10. BonbramiepHbsle XapaKTEPUCTUKH pa3psiaa B CMECH T'a30B: Teust U a30Ta. [t KpuBbIX
1, 2 cooTHomIeHrEe KOMINOHEHT Ppe:Pny = 5:4. [Ins kpuBbIX 3,4 COOTHOLIEHUE KOMIIOHEHT
Pue:Pn2 = 5:3. Kpussie 1, 3 - nepssiii o notoky karon; Kpussle 2, 4 - BTOpoii 10 MOTOKY
KaToI.
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Puc. 11. BonpraMiiepHble XapaKTEpUCTUKH Pa3psAI0B B Ja3€pHOM CMECH T'a30B: T'€JIUs U a30Ta U
CO; a1 nepBoOro, BTOPOro M TPETHETO M0 MOTOKY KaTOA0B, COOTBETCTBEHHO.



