13. UCCJEJOBAHUME HEJIMHEWHBIX NCKAKEHUM B KACKAJIE

Llens paGotel. M3yueHne HMCKaXeHWW CHUTHAJA, BO3HHUKAIOIIMX H3-3a HEJIH-
HEWHOCTH BOJIbT-aMIIEPHBIX XapaKTEPHUCTUK TPAH3UCTOPA; UCCIICIOBAHKUE CTAOMIIN-
3UPYIOUIETO BIUSAHUS OTpUliaTenbHOM o6paTHoi cBs3u (OOC) Ha XapaKTEPUCTUKH U
CBOMCTBA KacKaja.

3.1. O0mue cBeneHus.

[Ipu GONBIINX YPOBHSAX CUTHAJIOB B YCHJIMTEIBHBIX CXEMaxX, BOSHUKAIOT HC-
Ka)KCHHUSI, HA3bIBAEMbIC HEJIMHENUHBIMU. IHTEHCUBHOCTh CUTHAJIA B TPAH3UCTOPHOM
Kackajie 0OBbIYHO OLCHUBAIOT BenunHaMu o;=Alx/Ix; a,=AUx>/Uxr, Tie Alx, AUxy
— IpEJETIbHbIE CUTHAIBHBIE OTKJIOHEHHS TOKA U HAIPSIKEHUS OT UX CPEHUX 3HaYe-
Hull Iy n Ugs. [lapameTpsl a; U o, Ha3bIBalOTCs Kod(PhUIIMEHTaMU HCIIOJIb30BaHUS
TPaH3UCTOPA MO TOKY U HanpsikeHuto. [Ipu cuHyCcoOnIailbHOM CUTHAJIE

oy :—IBB}X\E ; Oy, :—UB;}IX\/E : 3.1

K KD
e Igsx, Uppix — 2P (HEKTUBHBIC 3HAUECHUSI CUTHAIBHOTO TOKA M HampspkeHus. Cunra-
€TCsl, UYTO CUTHAJI UMeeT OONBIION YPOBEHb, €Clii KOI(DPUIIUEHTH a; U @, TPUOIH-
YKAKOTCS K €IMHULIE UJIU IIPEBOCXOIST €€.

B oTnnume OT 4aCTOTHBIX, BEJIMUMHA U XAPAKTEP HEJIMHEWHBIX UCKAXKECHUM 3a-
BUCAT OT YPOBHSI CHUTHAJIA, @ UX IMOSABJIECHUE COMPOBOXKIAACTCS BOSHUKHOBEHUEM JO-
MOJTHUTEIBHBIX COCTaBIISIIOIIMX B CHEKTpe curHaia. OObIUHO C HEJIMHEHHBIMU HC-
KOKCHUSIMU TIPUXOJIUTCSI cuuTathes, eciau o (a,) > 0,1. KonmuyecTBeHHO HeIuHEMH-
HbIE MCKaXXEHUSI OLEHUBAIOT KOA(DPUIMEHTOM TapMOHHUK K, KOTOPBIA HU3MEPSETCS
MPYU CUHYCOUJAJIbHOM CUTHAJIE B COOTBETCTBUHU C COOTHOILIEHUEM
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Ut
rae U,,; — aMIuIuTyAa i-Oii TapMOHUKH CUTHAJIA Ha BBIXOJIE YCUIIUTES.

B cxeme OO (puc. 3.1) npu npeoOpa3zoBaHUU BXOJHOTO curHaia E(f) B BbI-
x0MHOU Uppx(f) CyIlIECTBEHHYIO POJIb B BOSHUKHOBEHUU HEIUHEHWHBIX MCKAKCHUI
MOXET UIpaTh HEIMHEWHOCTh XapaKTEPUCTHUK JIBYX YUYACTKOB ILIEMH — 3TO, BO-TIEP-
BbIX, HEJINHEMHOCTh BOJIT-aMIIEPHOM XapaKTEPUCTUKU BXOJIHOW MPOBOJAUMOCTH Zpy
KackaJla M, BO-BTOPBIX, HEJIWHEWHOCTh NEPEAATOUYHON XapaKTEPUCTUKU TpPaH3U-
CTOpa— 3aBUCHUMOCTH BBIXOJIHOTO TOKa [x OT BXOJHOTO TOKa Ig (Igy) Wau OT Hamps-
xeHus 6aza-sMuttTep Upsy (Upy). Xapakrepuctuka Ix=f(I5) IMEeT MEHBIIIYIO HEJH-
HEHHOCTh, yeM Xapaktepuctuka [x=fUp;), m03TOMYy 4acTo OWUIMOJISPHBIA TpaH3U-
CTOp OTHOCST K YCWJIMTEIbHBIM IpHOOpam, yrnpaBiisieMbIM TOKOM 0a3bl. Bennunna
HEJIMHEMHBIX UCKAXKEHUW 3aBUCUT OT CONPOTHUBIIEHUS R- McTOYHMKA curnana. [lpu
Rc>>1/gpgxy popma cUrHAIBHOTO TOKa [5(f) IpaKTHUECKH HE 3aBUCHUT OT gy, BCIEI-
CTBHUE 3TOTO JIOMOJHUTEIbHbIE MCKAKEHUS B KacCKaJe W3-32 HEJIMHEWHBIX CBOWCTB
BXOJHOM MPOBOJUMOCTH HE BO3HHMKAIOT, a BeJIMUYMHA KOA(D(PUIIMEHTa rapMOHUK OII-
penensercs TOJNbKO HEIMHEWMHOCThIO 3aBUCUMOCTU [x=f(I5). Ilpu R<I/gpy OCHOB-
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HBIM 3JIEMEHTOM, OINPEICISIIONIMM XapakTep M3MEHEHUW Toka 0as3bl MpHU JaHHOM
Ec(t) , sBngeTcs: HeMMHEWHAsT MPOBOJUMOCTD ggy. I1oaTOMYy I5(f) TIpencTaBiseT u3-
MeHeHus: curHanbHoi DJIC E¢ (f) B MCKaXXEHHOM BHJIE, a BeJIMUMHA K MMeEeT Mo-
BBIIICHHYIO BenuunHy. CleyeT OTMETHTh, 4TO MpH OoNbIuX R- ¢opma curHaia
Upx(t) o cpaBHeHHIO ¢ E(f) oka3bIBaeTCs NCKaKCHHOW B OOJIBINECH CTENEHH, HO, B
TO K€ BpeMs, O0JIbIINM R~ OTBeuaeT MeHbIIUN K.
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Puc.3.1.

[Ipn OoybIIMX YPOBHSX CHUTHAJA MOJOKEHHE HCXOJHOM paboyeil TOouku
JOJKHO OBITH COrJIaCOBAaHO C €ro MoJspHOCThIO U ¢opmoi. Tak, Hampumep, npu
CUHYCOMJAIIbHOM CHTHAJIE HAMMEHBIINE MCKAaXKEHUSI UMEIOT MECTO B TEX CIIydasx,
KOr'/1a UCXO/AHasi paboyasi TOUKa HaXOAUTCS B CepeArHE JIMHEMHOr0 yyacTKa rnepesa-
TOYHOM XapaKTEPUCTUKH KacKaja.

CHmKeHre HETMHEWHBIX UCKAKEHUN MOXKET ObITh JTIOCTUTHYTO TAKXKE 32 CUET
OTpHUIIATEIHLHON 00paTHOM CBsA3M, yMeHbnatomed K, B F pa3, rne F — rmybuna o6-
patHo# cBsizu. IIpu opranmzanuu OOC B kackaje cieayeT UMETh B BUJY, YTO OHA
JOJKHA UMETh OTPULIATENIbHBIA XapaKTep HE TOJIbKO HAa YacTOTE CUTHAJIa, HO U Ha
BCEX €r0 OCHOBHBIX TAPMOHHKA, BO3HUKIINX B Pe3yJIbTaTe HEIMHEHUHBIX MpeoOpa3o-
BAHUM CUTHAJIA B KACKaJeE.

D¢ddexTrBHOCTH MeponpuaThii 0 cHIKeHN0 K ¢ momoisio OC B BBICOKO-
YaCTOTHOM y4YacTKe Auana3zoHa cHuxaercs. O0ycnoBieHo 3To TeMm, uro Ha BY Ha-
YMHAET CKa3bIBaThCS BJIMSHUE PEAKTHUBHOCTEH, OOYCIIOBIMBAIOIIEE MOSBICHUE B
netje oOpaTHOM CBSI3U JOMOJHUTEIBHBIX (DA30BBIX CIABUTOB, MPUBOMSIINX K U3MeE-
HEHUIO XapakTepa U IIyOMHBI OOpAaTHON CBSA3M, a TAKXKE K CHIKCHHUIO HANPSKEHUS
oOpaTHOM cBsi3u. JlaHHBIE U3MEHEHUSI B XapaKTepe U TIIyOMHE OOpaTHOW CBSI3U MO-
I'yT BO3HUKHYTh KaK M3-3a IUIOXMX YAaCTOTHBIX CBOMCTB TPaH3MCTOpA, TaK W U3-3a
YaCTOTHO-3aBUCUMOT'O XapaKTepa COMPOTUBIICHUI 3JIEMEHTOB, BXOJSALIUX B METIIIO
oOpaTHOU CBs3U, HApHUMEp, M3-3a HAMW4YUS B cxeme OD SMHUTTEpHON KOPPEKIHH
(85-3). Ilo yka3aHHBIM MPUYMHAM, KAaCKaJl C SMUTTEPHOI KOppEKIMEH UMEET MOBbI-
HIEHHbIE 3Ha4YeHUs K- B BBICOKOYACTOTHOM YYacCTKE JAUana3oHa.

OtpumarensHas oOpaTHasi CBSI3b YMEHBIIIAET YyBCTBUTEIBHOCTh IMAPaMETPOB
YCUJIMTENIS K BIUSIHUIO ACCTAOUIU3UPYIONTUX (PaKTOPOB, IPH 3TOM
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rae S5, S”“Bf — YyBCTBHUTEJILHOCTh NapameTrpa A K U3MEHEHHsIM AB nectabuinzu-
pytomiero ¢dakropa B npu OTCYTCTBUHM M HAIMYUHU OTPUIATEIHHOU OOpaTHOW CBS3U
COOTBETCTBEHHO; A4 — U3MEeHeHue napameTrpa 4, BO3HUKAIOIIEEe B OTBET HA U3MEHE-
HUE aecTtaduinnsupyromiero ¢pakropa B Ha BenuuuHy AB.

B kadectBe aectaOunu3upyroniero (hakrtopa MOXKET CIyXUTh, HAIIPUMEP, U3-
MeHeHue Alx KOJUIEKTOPHOTO TOKa [x, a B KauecTBe MapameTpa yCWIUTENS — €ro
kodpbunuent ycunenus K. B atom cirydae cootHouienue (3.2) uMeeT BUJ
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K
rae S<; — dyBCTBHTENBHOCTD KOY(GGBUIMEHTA YCHICHHS K H3MEHEHHSIM KOJLICKTOP-
HOTO TOKa.

[Tpu Gonbmioit riyoune F B cxemax ¢ OOC BO3MOXHO BOSHMKHOBEHUE UCKa-
KEHUH, HA3bIBAEMBIX JUHAMUYECKUMU. DTU UCKAKEHUS TOSBIAIOTCS MpU OOJIBIINX
YPOBHSX OBICTPO M3MEHSIOIIMXCS CUTHANOB. [Ipyu Takux CUTHaNax CyIIECTBEHHBIC
W3MEHEHHS! B CUTHAJIbHOM HANPSDKEHHUH MPOUCXOAT 32 BPEMsi, MEHbBIIIEE, YeEM JIJTHU-
TEJILHOCTh PACTIPOCTPAHECHMSI CUTHAJIA TI0 TeTie 00paTHOM cBsi3u. U3noxeHHoe mpo-
wuirocTpupyem Ha npumepe kackaga OK, pabortaromiero Ha Harpy3ky ¢ OOJIBIION
éMKocTHOM coctapisitoieid Cy (puc.3.2).
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Cxemy OK moxHO paccmaTpuBaTh Kak cxeMy OOy, B KOTOpOW B Ka4eCTBE Ha-
npsikeHust Uy 0OpaTHOM CBSI3U BBICTYIIAET BEIXOHOE HAaNpshKeHUE Uppry, IPU TOM
Uss (t) =Ugx (t) —Ugpix (t) =Ugx (t)[] - K(t)], (3.4)
raie Ups(f) — Tekylias pa3HOCTh IMOTEHIMAJIOB Ha YydacTke 0aza-dMUTTED;
K(6)=Upgp(t)/Ugx(t) — Texyiee 3HaueHue kodpdunuenta nepegaun B kackaae OK.
IIpu mepnennwsix u3amenenusix curnana Upy(t) K(t)=K,~1, B pesynbrare yero Uj,
Majio, 1 3aMETHBIX MCKaKCHHI B KacKajJe HE BO3HHUKACT Ja)K€ MPU OTHOCUTEIHLHO
OOJIBIIIOM YPOBHE BXOAHOTO curHajia. [Ipu GONbIINX CKOPOCTSIX W3MEHEHUS Hampsi-
xeHust Upy(t) BoixogHoOM curHall Uppx(f) U3-3a MHEPLUUOHHBIX CBOMCTB TpaH3UCTOpa
U Tpoliecca nepesapsiga kouaeHcatopa Cp 3amasasiBacT oTHocutenbHO Upx(f). B
pe3ynbTaTe 3TOr0 HaOMIOAAaeTCsl 3aMETHOE Bo3pacTaHue HampspkeHus Ugs, MPUBO-
Js1Iee K HapYUICHUIO JTMHEHHOTO pekrMa padoThl TPAH3UCTOPA U BOSHUKHOBEHUIO



HEJIMHEHWHBIX UCKAKECHUI. BenuunHa u xapakTep IMHAMUYECKUX UCKaXEHUW B Kac-
kage OK 3aBucAT OoT HampaBlieHUs U3MEHEHUs curHaia. MckaxxeHus ocoOEHHO Be-
TUKY 1Ipy u3MeHeHUusiX Ups(f), HalpaBJIE€HHBIX HA YMEHBUIEHNUE TOKA B TPAH3UCTOPE,
Koria OoJibilive ypoBHU HarnpsikeHus: Uy TPUBOAAT K 3aKPBIBAHUIO TPAH3UCTOPA.

Ha puc.3.3 u3o0pakeHbl BpEeMEHHBIE UarpaMMbl CUTHAJIBHBIX MOTCHIIMAJIOB,
OTBEYAIOIIUX CJIy4Yar0 BO3JCUCTBUS Ha Kackaj OOJBIIOrO0 MMIYJILCHOTO CUTHala
JUIMTENBHOCTBIO fy. JIlnarpamma Ha puc.3.3,a COOTBETCTBYET UMITYJIbCHOMY CUTHAITY
MOJIOXKUTEIBHON MOJIAPHOCTH, a Ha puc.3.3,0 — orpunarensHoil. Ha yyactkax fp4 u
tp. HAOMIOMAETCSl CYIIECTBEHHOE BO3pacTaHWe aOCOIIOTHBIX BEJUYUH HAINPSIKCHUS
Ugs. Ilpu 3TOM Ha uHTEpBanax fp. HanpspkeHue Ugpy UMEeT TaKyr HOJISIPHOCTD, 4TO
TPaH3UCTOP OTKPHBIT, B PE3YJIbTATE YEro mpoiecc nepesapana émkoctu Cy 10 ycTa-
HOBUBLIUXCS 3HaUeHUN Uppryg MPOUCXOIUT OBICTPO C MAJION MOCTOSIHHOW BPEMEHH
T.=CyRy/(1+S5Ry). Ha yuacTkax tp. uaMeHeHue HanpsikeHus Ugs BBI3bIBACT 3aKPbI-
BaHHE TPAH3UCTOPA, B PE3YyJIbTATE YEr0 OH TEPSIET CBOU IEPENATOYHBIE CBOMCTBA
(§5=0) n nepezapsn émxoctd Cy MPOUCXOJHUT ¢ OOJBIION MOCTOSHHOW BpPEMEHHU
T_:CHRH.

JnHaMHYecKre MCKAXKEHUSI MOTYT BO3HUKATh HE TOJBKO MPH HMMITYJIbCHBIX
CUTHAJIaX, HO U TIPH JAPYTUX UMEIOIIUX OOJBIIYI0 CKOPOCTh U3MEHEHHS, B TOM YHUCIIE
CUHYCOMJAJIbHBIX CUTHAJIAX MOBBIIICHHON YacTOTHI U aMILTUTYAbI (puc.3.4).
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3.2. ITopsa0K BBITIOTHEHUS PAOOTHI.

OcCHOBHBIE UCCIIEIOBAHUS B pabOTe MPOBOMASTCS MPH MOBBIMICHHBIX YPOBHSIX
BXOJHOTO CUTHaja, BCJIEACTBUE YErO MPH €€ BBIINOIHEHUH TOMUMO MOJIOKEHHUI 1 1
4 nepexmoyarens S/ TakKe UCIIOIB3YIOTCS MONOKEHUA 2 U 5.

Wzmepenne k03(pPUIMEHTOB HEMMHEWHBIX MCKaXKeHUI K ciemyeT ocymiecT-
BJIATH B IPUBEJICHHOW HUXKE MOCIE0BATEILHOCTH.

C noMmollbl0 OPTaHOB yHPABJIEHUS 3BYKOBBIM I'€HEPATOPOM YCTaHOBUTH Tpe-
Oyemyro 4acToTy / W ypOBEHb curHaia. B Gyioke GpuibTpoB BKIIOYUTH UIBTP Ha
4acToTy f.

N3meputens HenuHelnbix uckaxxenut ( UHU ) C6-4/1 mepexntouuts B pe-
KUM “KaauOpoBKa” M C MOMOIIBIO PYUYKH “KaIMOpPOBKA” yCTAaHOBUTH CTPEIKY IPH-
0opa Ha KpaitHIoI0 (TpeyroJibHy10) pucky. [lojoxkeHue nepexiovaress Iuana3oHoB
YyBCTBUTEJIBHOCTU MPUOOpPA MPU ITOM MOKET OBbITh MPOU3BOJIBHBIM. [Ipu Kaxkaom
W3MEHEHUH YPOBHS MCCIIEAYEMOTO CUTHAJA ONEPAINio KATHOPOBKH CIIEIYET MPOU3-
BOJIUTh 3aHOBO.

ITepexmrounts MHU B pexum nsmepenuss K. IlepexntouenueM auana3oHOB
YYBCTBUTEIBHOCTU TOOUTHCS TIOJIOKEHHSI CTPEIKUA MPUOOpa, yIOOHOTO JJIsi CHATHS
orcueta. B COOTBETCTBUM C HUM M TOJOXKEHUEM MEPEKIIIoYaTeisi AUana3oHoB OT-
CUMTaTh BeJIMUMHY K B IPOLICHTAX.

3.2.1. C nomompto nepexiatouarens S3 ycranoBUTh B cxeme O3 (S5-1) 3Haye-
HHE TIOCTOSTHHOTO SMUTTEPHOI'O TOKA [5,,, 00E€CIEYNBAIONIEEe HANOOIBIINN YPOBEHb
BBIXOJTHOTO CHUHYCOMAAIbHOrO curHana Upgx(f) B yCIOBUSIX OTCYTCTBHSI €ro Orpa-
HUYEHHS U OTCEeYKkH. M3MepuTh 3Ha4eHUE /5, B COOTBETCTBHU C COOTHOIIECHHEM
I50p=Ugs/R8, Tne Urs — maJicHNE HANIPSKEHUS Ha pe3sucTope RS (cM. cxeMy Makera).



UccnenoBanust mpousBoauTh Ha yactore curnana f = 400 I'u. Pekomenyemsie mo-
JoXeHus nepexntouarenent: S71-2, S2-1, §4-5, §5-1, 87-1.

3.2.2. HUccnenoBaTh 3aBUCUMOCTb HEJIIMHEMHBIX MCKAKEHUN CHUTHAla OT €ro
YPOBHSI M TIOJIOKEHUSI MCXOJHOM pabodeit Touku. (s sroro B cxeme OO mpu
f=400I'n u3mepuTh BeTUYHHBI KOIPDUIIMEHTOB rapMOHUK K, OTBEUaIOIIUE PALY
3HaueHUN Upyy. I3MepeHnst MpOU3BOANUTH IIPU TPEX CMEXKHBIX IOJOKEHUAX IEepe-
KIrodaresss S3 , COOTBETCTBYOWUX  [5=15yp, 15<[0p, 15>150. IIpn BeeX TpEX mo-
JOKEHUAX nepekiouarensa S3 onpenennuts npu Upy=(0 BeIWUYMHY ITOCTOSIHHOM pa3-
HOCTH noTeHUUaNoB Ugy=Uyx — Uy. U3mepenne norenuunanoB Ux u U NpOU3BOIUTH
Ha ITOCTOSIHHOM TOKE.

Ha ocHOBaHUM MOJYyYEHHBIX JAHHBIX IMOCTPOUTH TpadUKUd 3aBUCHUMOCTEH
Kr:ﬂau), Trac OCMZUBB[X\/2/U[(3.

3.2.3. VccnenoBaTh BIWSHUE OTPUIIATEIHBHOW OOpaTHOM CBSI3M HA HEJIMHEH-
Hble MCKa)keHHs. JIs 5Toro npu Haauyuu oOpaTHOH cBA3H (S5-2) u Ir=15,, u3Me-
PUTH BETWYUHBI K03 dHIeHTa rapMoHUK K-, oTBedaromue psaay 3HaueHu  Uppy.
Onpenenuts Takxke riayOuHy F 0OpaTHOM CBSI3U MO OTHOCHTEIEHOMY YMEHBIIIEHUIO
BBIXOJIHOTO CHTHAJIa, BO3HHMKAIOIIETO MPH MEPEKIIOYEHUU S5 U3 mosiokeHus 1 B
MIOJIOKEHHE 2.

Ha ocHOBaHMN MOJIy4EHHBIX JAHHBIX U PE3YyJbTATOB I1.3.2.2 MOCTPOUTH Ipa-
¢uxu 3aBucumocreit Kr=f(a,), orBevaromux I»,,, 1 AByM HOJ0XKEHUSIM IEPEKIII0Ya-
tens I (S3-1,2).

3.2.4. HccnenoBaTh BIUSHHE BHYTPEHHETO COINPOTHUBIEHUS Rc HMCTOYHUKA
CUTHAJIa Ha HeNMHEeWHble uckaxkenud. g storo npu Re=240 Om (S2-2) usmepurb
BEJIMYUHBI K, oTBeyarolmue psany 3HauyeHu Uppy. VI3MepeHue npoBoauTh MPU OT-
CYTCTBUU 00paTHOM CBA3H (S5-1) U [5=15,.

Ha ocHOBaHMU MOJIyYEHHBIX AAHHBIX U PE3YyJbTAaTOB I1.3.2.2 MOCTPOUTH Ipa-
¢buxu 3aBucumocteit Kr=fa,), coorBercTBytronux R-=0 u Rc-=240 Owm.

3.2.5. UccnenoBath 3aBUCUMOCTb MOMYJIS | F | rJIyOMHBI OOPaTHOM CBS3H OT
4acToThl B cxeme OOy [l 5TOro M3MEPUTh HA PsAJIE YACTOT OTHOCUTEIBHBIC H3Me-
HeHUs Kod(@uimeHTa ycuieHus, BO3ZHUKAIONME TIPU BBeJACHUU B Kackam OD 00-
paTHOM cBsi3M (Ipu nepekiodeHun S5 u3 nonoxenuss 1 B nmonoxenus 2 u 3). Hc-
cienoBanus npoBoauTh npu Upy=10 MB (56-1, S7-1) u < 20 xI'u. Ilo pe3ynbraram
U3MEPEHHI MOCTPOUTH TpaMKHU YaCTOTHOM 3aBUCMMOCTH BETMYMHBI | F' | 1i1s city-
yaeB npocToil ($5-2) u yacToTHO-3aBUCUMOH (S5-3) 1ienu 0OpaTHOM CBS3H.

3.2.6. UccnenoBarh BAMSHUE YaCTOTHO-3aBUCUMOIO Xapakrepa oOpaTHOM CBS-
31 Ha HenuHeHble uckaxenus. g storo npu f=2000 ['m u ABYyX MOJIOKEHUSIX
nepexiatoyarend S5 (S5-2,3) u3MepuTh BeIUUUHbI K, OTBEYAIOLIUE Py 3HAUCHHM
Usppiy- Ha ocHOBaHMU Pe3yNIbTaTOB U3MEPEHUs MOCTPOUTH rpaduKu 3aBUCUMOCTEM
Kr=fo,) npu sammuun (S5-3) u orcyrcTBUM (S5-2) 4aCTOTHO-3aBUCUMOI'O Xapak-
Tepa 0OpaTHOM CBS3H.

3.2.7. CpaBHuUTh uccinenoBanuble B nn. 3.2.2-3.2.4 u 3.2.6 BapuaHThl IIO-
CTPOCHHUA KAaCKaJOB I10 HOMHUHAJIBHOW BBIXOJHOW MOIIHOCTH P,,,, cuUuTas mpe-
JeNbHO fomycTuMor BenmuuuHoW Ky=5%. Jlnga storo ¢ momomipio TpadukoB
Kr=fo,) onpenenuts 3HAYCHUS O,= O,pop, OTBeuaromue Kr=5%. Bbluucienue



Proy mpousBoguth mo dhopmyie Proy= Cutions UK92/R13, rae R13=900 Om. [lan-
Hble 0 BennunHax Uy, cofiepkarcs B pe3yibTaTax ucciaeoBanuii mo m.3.2.2.

3.2.8. UccnenoBaTh BIHUSHUE OTPULIATEILHON 0OpaTHOM CBSI3W HA XOJ| aMILIHU-
tyaHou xapaktepuctuku Upgpy=f (Upy) kackaga. Jlyis 9TOTO M3MEPUTHh BEITHMYUHBI
Usgprx , OTBevaromue psay 3HaueHuid Upy B ciydasix oTcyTcTBUs ( S5-1) M Hanu4us
(85-2) oOparHoit cBsa3u. HccnemoBanus nposoguts npu f=400I'w, I5=I5,,, u
Upix<1,5B.

PesynbTaTer u3mepenuii mpeactaButh B Buae rpa@ukoB Uppy=AUspy).

3.2.9. VccnenoBath cTaOUIM3HUPYIOUIEE BIMSAHHE OTPULIATEIBLHON 0OpaTHOMN
cBsi3u Ha Kod(dduuuent ycuienus. st atoro npu orcyTcTBuu (S5-1) U HATUIUU
(85-2) obOparHOli CBA3M M3MEPUTH OTHOCUTENbHbIE yMeHblleHUs AK/K un AKy /K
k03¢ dunrenToB ycuiienus K n K, BbI3BaHHbIE U3MEHEHUEM SMHUTTEPHOIO TOKA CO
3HaueHMA [5,, Ha Omkaiiee MeHbluee [5<[5,,. ONpenenuTs BEIMYUHBI TOKOB /5
AMUTTEpA MO TMAJCHUIO MMOCTOSHHOTO HampsbkeHus Ha RS, cuutasi, uyto [5=Upgs /RS
(R8=510 Om).

[To pesynpTaTam m3MepeHUl BBIUUCIUTH MO Gopmyre (3.3) 3HaueHue mapa-
MeTpa 8" TIpH OTCYTCTBHM OOPAaTHOM CBs3M U HpH eé Hammuuu. COMOCTaBUTh OT-
HOCHUTEJIbHBIE PA3JINYus MOJYYEHHBIX PE3YJIbTAaTOB C M3MEPEHHBIM B I.3.2.3 u 3.2.5
3HAUYE€HUEM TJTyOMHBI OOpPAaTHOW CBSI3H.

ITo pe3ynpraram npoBEAEHHBIX B I11.3.2.8 M3MEPEHUN BBIYUCIUTH 3HAYCHHS
kodhpurmenToB ycuneHuss K=Uppy/Upy, OTBEYAIONINE PaA3IWYHBIM 3HAYCHUSIM
Upgpix. Pe3ynbTaThl BeIUMCICHUN NpeacTaBuTh B Bujae rpaduka K=fUpgsy) U C ero
MOMOILBIO ONPENEIUTh HAUOOJbLINE OTHOCHUTEIbHbIE W3MEHEHHs KoddduimeHTa
ycunenuss npu Hammuuu (AKy /K;) m orcyrctBun (AK/K) oOpaTHOH CBsA3H, Ize
AR/K=(Kmax—Kmin)/\/(Kmamem); Kax,Kmin — HanOOIBIIIEE U HAaUMEHBIIES 3HAYECHHUS
koddduiMenTa ycuiieHus Ha unrepBaie usmeHenust Ugyy oT 0 1o 1,5B coorBetcT-
BeHHO. ConocraBute BennuuHy oTHomeHusa (AK/K)/(AKy /K;) ¢ onpenencHHOW B
nm.3.2.3 u 3.2.5 rmyOuno# oOpaTHOM cBsi3u F.

3.2.10. UccnenoBarh X0 aMruTyaHON xapakTtepucTuku Upgyy=f (Upy) Kac-
kaga OK (84-3, S2-1, S1-2, §5-8, S7-1), a Takke 3aBUCUMOCTh K OT BEJIMUUHBI KO-
s PuIeHTa UCIOIb30BaHUS TPAH3UCTOPA IO HAIPSHKCHHUIO aMZUBHX\/Z/UKg. ITpu
BBIYUCJICHUU 0, UCTIONB30BaTh JaHHbIe 00 Ugs, OJyYEHHBIE MIPU BBIMOJHEHUHN U3-
MepeHni 1o 1m.3.2.2 .

ConocraButh xo01 3aBucuMoctent Uppx=f (Upy) u Kr=fa,) ¢ aHamOrM4HbIMU
st kackaga O3. Jlns aToro mpeAcTaBUTh rpadMkKu yKa3aHHBIX 3aBUCUMOCTEHN CO-
BMECTHO C aHAJIOTMYHBIMU 110 111.3.2.8 u 3.2.2.

3.2.11. UccnenoBaTh BIMSHHUE 3ala3/bIBAIOIIETO XapakTepa oOpaTHOM CBA3M
Ha XOJ aMIUTUTYJAHOW XapaKTepUCTUKU U HeTuHehHble nckaxenus K. s storo
IIPOBECTH HCCJIEAOBAHMS AHAJIOTMYHBIE HccheqoBaHusM 11.3.2.10 npu Haau4uu B
Harpy3Ke Kackaja KoHjaeHcaTopa 00bInoi éMkocTu (S3-7).

3.2.12. WUccnenoBaTh TMHAMUYECKUE HUCKAXEHUS CUTHAJIA U 3aBUCUMOCTb UX
YPOBHS U XapakTepa OT MHTEHCUBHOCTH CUTHAaja, €ro BUJa U NOJISIpHOCTH. J[J1s 3TO-
ro IMPOHAONI0JaTh W3MEHEHHs (OPMBI BBIXOJHOTO CHTHAja, BBI3bIBAEMbBIC BBE/IC-
HUeM B Harpy3ky kackaga OK konpencatopa Ooibiioi €mMkocTu. B mpoiiecce Bbi-
MIOJTHCHUSI MICCIICIOBAHUN PEKOMEHAYETCS 3a(UKCUPOBATH OCITUIUIOTPAMMBI BBIXO/I-
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HOTO curHaina (S6-3) oTBeyarolue JIBYM MOJIOKEHUSIM Tepekmodarens S5 (S5-8,7)
IPU CIEAYIOIMMNX YCIOBUSAX:

a) BXOJHOW curHai — cuHycounanbHblid, yactoTtoil 200 I'm m 2000 I'h,
UBb]XZO,lB u I,OB,

0) BXOJHOM CHUTHAJT — UMITYJIbCHl OTPUIATEIHHOW U TOJOKUTEIHHOU TOJISAP-
HOCTeﬁ, UBb[X:O,lB u I,OB

[TonsipHOCTh UMITYJILCHOTO BXOJHOTO CHTHAJIa B MAKET€ MOKHO M3MEHSTh C
MMOMOIIBIO MEPEKIroUaTens S8, a ero ypoBenb — S9.

ConocTaBuTh X0J OCHMIUIOTPAMM HCCIIEYEMbIX CUTHAJIOB C TEOPETUUYECKUM,
onpenensseMbiM u3 puc.3.3 u 3.4.

3.3. ConepxaHnue oTuéra.

OT4é€T 0 paboTe IOJKEH COACPKATh:

- TaOJUIIBI C PEe3yJIbTaTaMU SKCIIEPUMEHTAIBLHBIX UCCIIEI0BAHMI;

- rpaduky 3aBUCHUMOcTer o . 3.2.2-3.2.6, 3.2.8,3.2.10 u 3.2.11;

- pe3yJbTaThl CPABHUTEIBLHOIO aHAJIN3a CXEM KacKaJoB IO 3HAYECHUSIM Ppoyy,
MIOJIyYE€HHBIM B XOJI€ BBINIOJIHEHUS 11.3.2.7;

- OCHWJIJIOTPAaMMBbI HaNpspKeHU! 1o 1.3.2.12;

- aHaJIM3 Pe3yJIbTATOB MCCIEJOBAHUI U BBIBOJIBI.

3.4. KOHTpOIBHBIE BOIIPOCHI.

1. Kakue mapameTpbl HCHOJIB3YIOT NMPU OLIEHKE WHTCHCUBHOCTU CHUTHAJIOB,
NEHUCTBYIOIIUX B Kackaue?

2. Yro takoe k03(ppunmeHT rapMoHuK K, CUrHajg Kakoil (OpMbl HCIIONIb3Y-
€TCs JUIsl UBMEPEHUS €r0 3HAYEHUN U 1oyemy?

3. Kakoe monoxeHue HMCXOAHOW paboyell TOYKH PEKOMEHIYETCS HCIIOIb30-
BaTh C TOYKH 3pEHUSI 00ECTICUeHNs MaJbIX MCKAKEHUHM MPU YCHICHUH CH-
HYCOUJIATFHOTO ¥ UMITYJIECHOTO CUTHAJIOB OOJIBIIION HHTEHCUBHOCTU?

4. Tlouemy 3¢ (EeKTUBHOCTH ICUCTBUS OTPUIIATESIIBHOW 00paTHOM cBsi3u Ha K
ymeHnbuiaercs B BU-o6mactu AUX?

5. Kak Bnmuser yactotHo-3aBucuMBIN xapakrep OOC Ha creneHb €€ BO3IeH-
ctBusi Ha Ky Ha pasnuuHbix uactorax? OTBET NPOUIUTIOCTPUPYITE
pe3ysbTaTaMu uccliienoBanuii no nmn.3.2.5 u 3.2.6.

6. Uto Takoe aMIUIUTYAHO-4aCTOTHAS U aMIUIMTYJIHAsl XapaKTePUCTUKU Kac-
kana? B 4ém cocrout Biumsaaue OOC Ha X0 aMIUIMTYJAHOW XapakKTepH-
CTUKM Kackana? OTBET NMPOMJUIKOCTPUPYUTE pe3yJIbTaTaMu HCCIIEIOBAHUI
mo 1.3.2.7.

7. Kak BIHSET CONPOTUBIECHUE MCTOYHMKA CUTHAJa Ha BeIW4YMHY K B Kac-
kage OD? OTBET NPOWILIIOCTPUPYUTE pe3yJbTaTaMH HCCICAOBAHUM IO
nm.3.2.4 u 3.2.6.

8. Ilouemy mpu nanHoM ypoBHe Ugyy 1 Cy kackan OK oOecrniednBaeT MEHb-
IIHe UCKaXKeHUs, yeM Kackag OD?



9. KakoBa cymHocTh mapamerpa S ;2 OObBSCHHTE METONOIOTHIO €ro
MCIIOJIb30BAHUS IIPU MPOBEJICHUH UCCieI0Banuii 1o 1.3.2.9.

10. YUto Takoe NMHAMUYECKHE HEIIMHENHBbIE UCKAKEHHUS U KAKOB MEXaHU3M HX
BO3HUKHOBEHUSA B Kackage OK?

11. O6BsicHUTE X0/ OCHUIUIOrPaMM HU3MEpEeHHBIX B 1.3.2.11.

12. Ilouemy MoxyJib | F | riryOuHbl 00patHOit cBsi3u B o0iactu BY (f> 1MI'n)
3aBUCUT OT YacTOTbI JaX€ MPU YACTOTHO- HE3aBUCHMOM XapakTepe Lenu
oOpaTHoOi1 cBsi3u (1ipu S5-2)?



