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Koutpoabupiit  npumep:  JInst  fomax=4-108, f 0o
Qu=100, Ly=3-10-5, fu—4,65-10° 0mx=20 nomyuaesy
=47,430631, D=2,1083421 Ry max—-75398 223,
=65973,445, Rx min="56548,668. -
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Uucrpykuus: m’=T110, n'=II1, |Yy|=I12, g,,=qI3 ,
=TI14, femax=I15, [a=I16, L=I17, R«=IIx, (B/O) @y
o’sx=Ila, Ko=IIx, I1b, (Qs'=I1d). '

Ha MuHHMaJbHOH 4YacToTe fcmin BBOAMTCS Rymn H g
JIMTCS TOCJie OKOHUAHHs TPOrPaMMBbl TOJbKO BeNHUHHZ

Konrpoabublii  npumep: i m’=7,914744-10-12;<
=6,4807062-10-2, |Yy|=1-10"1, g;;=2.10-8 _
fcmax=4'106y fn=4;65'105, L=3'10—51 RKmax=75398 %
ayuaeM Komax=23,474309, o’5x=25,581857 (Q.’=60,6!

B sakJiiouenne B COOTBETCTBHH C MeTOAMKOI [3] pacy
¢ aBTOTPaHC(HOPMATOPHOH CBSI3bIO C AHTEHHOHW BHIYMCIIS
s¢¢uunent mwyma npuemnuka. Cpepsis c pesyJbTaramu
HOTO NPOEKTHPOBAHHSA, HEOOXONUMO YOEIUTHCS, UTO OH He
e Kos(guiueHTa uIymMa, MOJYUYEHHOTO II0 METOMHKE
B I. 2.5.

3.4. Pacuer cmecutens

‘-"

Cmecurenr mnpeo6pasoBaTesiss NPHEMHHKA ya06HO B
Ha Tpansucrope, aHajsornudom YPUY. Harpyskoii cmecure
JsieTcsi GUABTP cOCpefoTOYeHHOH u3buparesnbHoctu (PC
n3bupareJpHasl CHCTeMa, OIpejeJeHHAs Ha 3Tame 3¢
NpoeKTHPOBaHHUs. Pacuer cMecHTeNs NPH HCIIONb30BAHUH VI
TeJIeBH3HOHHBIX IIPHEMHHKOB COBMEIAeTCs C PAacueToM Kac
YIIY (c yyerom OTJIMYHMil MapaMeTPOB yCHJIHTENbHBIX NP
B peXXHMe npeo6pa3oBaHus). \
Pacuer NMOAHBIX CMeCHTeJefi CJeAyeT BHINOMHSATH MO M
nuke [1, 2]. :

34.1. Pacuer cmecureas c 08YxKouTypHoti Ha2PY3KOW

Ha npakTuke B mpHeMHHKax HH3KOro Kjaacca Ji060ro I
HasHauYeHUs IIHPOKOe NpuHMeHeHHe HaxoasatT YIIU c¢ pacnh
JICHHOH H30HpaTesIbHOCTbIO, H3GHparTesbHasi cHCTeMa KOTO
NPEJCTABJSET COBOKYNHOCTD # Tap CBSI3aHHBIX KOHTYPOB ((72
ecTb obuiee 4ucao kackanoB YIIU), npuyem oxHa u3 3THX
Oyner sIBAATbCA Harpyskoii cmecurens. [Ipeamosnaraercs,
KOHTypa nap CHCTEM HIEHTHYHB H CBS3b HX PaBHA KPHTHUE
OTmeTuM, UTO NpH pacuere HYXKHO CJIEIHTh 3a TeM, UTOOBI
3O(HUHEHT ycUJIeHHS CMecHTe/ls He npesbllas Ko3(POHIL
ycToiunBoro ycuseins kackana Kyc,. CHuKenue ycH/IeHHS H
XOQUMO OCYWIeCTBJISITh NPH COXPaHeHHH H3OUpaTeJbHBIX CBO
(Qs) sa cuer ymeublueHuss m; (IpH MOJeBOM TpPAH3HCTO
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; bl My (mz’), korna Ko <Kycr. L5t coxpanenust nie-

I R
9 1/4(27—1)

| KOHTYPOB

IIpH 3TOM cjenyer HCIoJb30BaThb IWYHT Gu-

oIbl AJIs pacuera CMecHTeus C JBYXKOHTYPHOII Harpys-
senennl B TaGa. 9. Jlajnee npHBeJeHE! COOTBETCTBYIOILHE
bt st pacuera Ha OKBM.

Ta6auuma9

PacuerHbie (popMyJIbl

[TpumeuaHus

_ji Iy,7
A fu Iy,7
fu+ 5
V (_1_ ASA _L) 27 fu Ck
Qs Qx g22-np

V(@)=

myMaGainp Qo
4J'|'.fan

Yo1 mp

0,45 V

Yi2up

5

(my2—my"*) o2 up

x=(500...1000) -10—!2
anst fo= (465 ...500) xI'y,
Cx=(50...100)-10-12
s faa (10...40) mI,

o/=Kyc1~
gaonp, |Yormp|, |Yizap| —
napamerpu YII B pexume
npeo6pa3oBaHHs.

amma 3.10. Pacuer napamerpoB my (my’), ma, Ko (Ko'),
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UMl 2 — We + WO§ — 1.
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ame -« y [b WIld UIl7 = Vo
Ulle Xx HII5 X HI9 X 4 -
HUIlp -+ MHII2 <+ TIId HWII5 HUII8 =

’ 4 5 X M9 HUlld — x>0
HUII9 Ulld -+~ Ul X Ila WUIld TIId

Hlla x*2 — HII6 X I C/

HMucrpykuus: fo=I10, Ilo7=I11, Cx=TI12, n=TI3,
| Yornp | =115, goomp=116, g1,=T17, | Y 30| =118 BJO C/IT
=my/, [lb=m,, [lc=my, Ko (Ko') =I1d, gu=1I19. >

Koutpoabnpiii npumep: s f,==465000, ITo7== 10000,
=500-10"12, n=38, Qx=100, |Ys,p|=9,7100016-10-2, g
=1,7884797-10-5, g,,=2,5048796-10-3, |Y2np|=1,099
X10~% noayuaem m,’=23,3375503-10-1, m;=9,55766!
my==8,0760799- 102, K,'=42,287616, g.=1,4345362-10-

3.4.2. Pacuer cmecuressn ¢c DCH

Pacyer pekoMenayercss NpPOH3BOAHTL B  COOTBET
¢ taba. 10. [Ipenmosaraercsi, 4To H3BECTHHI MapaMeTphl TP
CTOPOB cMecHTess U nepBoro kackaga YIIY, Rsx U Repx —
BETCTBEHHO BXOJHOe M BBIXOAHOe conporusiaenuss ®CH, Lg-
TyxaHus B noJoce nponyckanusg @CH. Onpenensirorest Ko:
uueHTs BKaodyenuss ®CH k tpansucropam. [I/si ynpoLieHH
JU3auUMd m; H my pexoMenayercs npu ®CH na LC-3zen
cTpouth UX Ha 3BeHbsx IIl,. Torpa m; u my npocto ocyliec
B BHJE aBTOTPAHC(OPMATOPHOrO BKJIOUEHHS TPaH3HC
K BXOJHOMY H BBIXOJHOMY KOHTypy. llemn cHuKeHus yCHJ
IPH HEOOXOAMMOCTH NOAKJIOYAIOTCS B Pas3pbIBH I10ICOE/H
TpansucropoB k Kourypam PCH. Iloapobusiii pacuer @C
LC-snemenrax npusener B [1]. s ®CH saexTpomexaH
KOro TuIla PEKOMEHAYeTCsl HacTpoiKa BXOja M BbIXOja HA
MEXKYTOUHYI0 4acTOTy C IOMOIIbI0O BHEUIHHX eMKOCTei, PO
AYKTHBHOCTEH BXOJHOIO H BHIXOJHOrO pe3oHAaTOpa Hrpaio
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CHHXKEHHS 3a cYer
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BEHHO Ha BHIXOJle

IepBOro H BXOJE
BTOPOr0  TPaH3HC-
Topa.

Ecin 0>=0,1, T0
pekomenayercs 0=
=0, u §;=1, ecau
0<0,1, To pekomeH-
Ayercst

81=08,=V8

goonp, |Yaimpl,

12np | — Mapamer-
pa YII B pexume
npeobpasoBaHus.
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MOTKH COOTBETCTBYIOMIMX npeo6pasosarenelt, a m, g
3yIOTCSI C TOMOIIBIO E€MKOCTHBIX JeJHTeNell B 3THX K
Jins mbe3osseKTpHYecKHX (DHUIBTPOB PEKOMEHAYeTCsi co
HUe ¢ MOMOLIbI0 BHEIIHEro LIHPOKOIOJOCHOTO KOHTypa.
pacuera BapuaHTa TaKoil cxeMbl npuseieH B [1, 5].

3.5. Pacuer ycuauteneii NpoMeXyTOYHOH 4acTOTH ‘

BosMoXKHH caeayiouide THIb Kackanos YIIY: :
a) ¢ ®CH B KayecTBe HArpy3KH; g
6) ¢ ABYXKOHTYpPHBIMH HarpyskaMH; ' A
B) csaabou3bupare/bHble HIH anepHOLHYeCKHE.
Kak npasusio ®CH sBasercss Harpyskoi mpeoGp
yactoThl (cMecutens). Peako wucrosb3yercs [IBa DdCL
ONMH sIBJsieTCA Harpyskoii nepporo kackana YITU. YIITH
KOHTYPHBIMH Harpy3kami LIHPOKO NPHMEHAIOTCSH B NP
HeBBICOKOTO KJaacca. Hakowel, cnabounsOupaTesbHble
pHOHUYECKHEe KacKajJbl NpHMeHsIoTcss npu Hamuuun PC
rpyske mpeoGpasoBare’is, KOraa OT NOC/eAYIOLIHX KacKaj
tpebyercsl yJayulleHHsi CEJIEKTHBHOCTH, a JIHLIb Tpebyercs
[eyeHHe 3aJaHHOro KoahduuuenTa yCuJeHus.

3.5.1. Pacuer kackados ¥I14 ¢ DCH
U O8YXKOHTYPHOIMU HAZPYSKAMU.

10T pacueT BHIMOJHAETCS N0 METOJHKAaM, HDPHBE
B pasjenax 3.4.1 u 3.4.2 ¢ yueTrom TOro, 4T0 BMECTO Z22mp,
u |Yionp| HEOOXOMMMO HCIOJIB30BATh COOTBETCTBYIOLIHE
merpsl Y11 (MMC) B pexume yCHJICHHS. .

3.5.2. Pacuer kacxkados ¥I14
¢ 0OHOKOHTYPHBLMU HAZPYBKAMU KAcKado8

Ecau B KauecTBe HArPy3KH CMECHTEJNS HCIOJb30BAH &
tpakt YIIU po/iken TOMBKO oGecredunTh 33aJaHHOE yCHIIE
u He uckaxarb AUX, cpopmuposannyro ®CH. B a1OM €
tpakt YIIU BbIMOsHsAETCS B BUHAE N-aNepHOAHICCKHX au60
u36upaTeJbHBIX KacKanos. AneproauyecKue VIIYU upese
HO HCMOJb30BaTh Ha Yacrotrax B 3...5 pa3 MeHbIIHX
rpannunoro ycuienus YII mu6o UMC. OcoGeHHO BHITOAI
menenue takux Y14 ua UMC. Hegocratkom YIIH ¢ a
YeCKMMH KacKajgaMH sBJsieTcs HeBBICOKHH KO3(pQHIHEHT
HHsl HAa OJMH KacKaj M3-3a CYLIeCTBEHHOro BJIHSIHHS B:
seixonuex emkocreit YIT (MMC). DTor Hegocrarok MOz (
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N
| mpuMeHeHHEeM cnabousbupaTe/bHbIX KacKaJoB VITY,

"¢ HCIOJIb30BAHHEM LIMPOKOMONOCHBIX OJHOKOHTYPHBIX
acKa/0B.

skublii BapuanT pacuera YIIH ¢ OJHOKOHTYPHBIMH Ha-
. kackazoB.npescTasien B 1a6u. 11. ITpu pacuere moJa-
ﬁ(a'HHbIM o6muii Koapdunuent ycuaenuss YITU Ko, mo-
SnvcKanusi npueMunka AFqq n mapamerps VI [Ipenmno-
wyro YIT Bcex KacKaJoB OJMHAKOBH, a KOHCTPYKTHB-
OTHOCTb BCEX HEHarpyXeHHbIX KOHTYPOB Qx=100.
eJIbHO OCYILIECTBJISIOT BHIGOpP €MKOCTH KOHTYPOB Cyx=
1000) - 1072 @. Ilpu stoM ans fa mopsinka coren KIi
gercsi GJauXKe K MaKCHMaJlbHOMY 3HAUEHHIO, a JUIS fu
necatkoB MI'I— K MHHHMAJLHOMY SHAUCHHIO. [Ipen-
_§TO HArpYXKEHHBIl KOHTYP KaXXJ0ro Kackaxa IIHpO-
g1, 1. e ero mnonoca Ilo7>>AFs H Q. Qg. Torna
qTath, UTO YCHJEHHe KaXKJ0ro KacKajga CTPeMHTCs
omy sHauenmo Konp. PaccunThiBaeM ero M cpaBHHB2-
TOMUUBLIM KO2(DQHUIHEHTOM yCHICHHS Kyer. Ecin Konp<
10 OHO NPUHHMACTCS 32 PACUCTHBIN KO3 PHUIHEHT yCHJIe-
ana Koy = Konp. Eciit Konp> Kycr, TO IpHHEMaETCA Koi=
pH 3TOM CHHIKeHNe YCHJICHHs OCYLIECTBJSETCS 3a cuer
)Banus Bhixofa YII Kackaja —gm M BXOAA CJENYIO-
— gms. PekoMenjyercss st GHIOJSPHBIX TPaH3HCTO-
eHBIIEHHE YCHJIEHUS OCYIIeCTBJATH BapHalHeil TOJIBKO
" gme=—0 (g’11=gu), a AJIs NOJEBBIX TPAH3HCTOPOB —
el TOJBKO Guwe npH gm=0 (g'22=g2). Ilpu pacuere
HEeHT BKJIOUEHHS MOXKeT 0Ka3aTbcs OOoJbIle eJXHHHIDL,
oflaraeM €ro paBHBIM €JHHHIE, a H30BITOK YCHJIEHHS
HpyeM yBeJHMYCHHEM COOTBETCTBYIOILeH IyHTHPYIOULeH
moctu. Hanpumep, m;>1, Toraa Gepem m;=1, a 3Ha-
m yBeJIHUMBAEM Ha BEJHYHHY

i Agu = (m®>—1) gla.

PUIGHHO aHAJOTMUHO TOCTymaem npu my>1. B sasep-
pacueToB, 0COGEHHO eCJIM TPOU3BOJBHO JOMOJHHTEIbHOE
THpPOBaHHe, He0OXOAMMO IPOBOAUTH BHITIOIHCHHE Tpe6o-
[ 1o yeuaennio YITH:
: ‘n mymy | Yor | \»

K‘“:(T = Ko,
SKBHBAJIEHTHAS NPOBOANMOCTL HAarpy3Ku € Yy4€TOM BCEX °

0B. Eciiu ycsioBue He BHIMONHSIETCS, TO CJIEAYeT 7 yBEJH-
'Ha ejMHMIly W TIPOH3BECTH C 3TOr0 MecTa pacuerT BHOBD.
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ser YITU ¢ OTHOKOHTYDHBIMH Harpyskamin KacKauos Ha
apHBIX TPaH3WCTOPaX NPEICTaBJIeH nporpamMamu 3.11 H
151 cayuas, Koraa Konp>> Kyer-

orpaMma 3.11. Pacuer mapamerpos YIIU ¢ OZHOKOHTYp-

.rpySKaMPI glﬂb g,221 n, my, mo.

ure -+ [Ip WUI3 — TIla WII6
—~ [Ile¢ KHIlec Hlle 1+ Ilc
Ul -+ 4 1x — 1/x I[1d
xv  xl — 7 HUlld X 1/x

1 — n X Mg x HIII

g Y [ld WII9 U2 -+ 7

CTPyKLMS: fn=1'10; CK=1"II, gu=l'12, g22=l'13, |Y21l=
, | Y12 =115, Ko=116, AFsa=1I17, Kycr=1I18, (B/O) C/T1
0= g, [16=_g', [le=n, [ld=m,, [19=m,.

arpoabnbiii  npumep: [lag  fo=465000, Cx="500-10""2,
95.10°% gu=2,752-1075, | Yo1|=1,214-10", | Yig| =
.10-5, Ko==230000, AFuq=10000, Kycr==24 mnoJjyuaem
2,10912-10%, g'99=2,13664-1073, n=4, m,=1,7328626 X
| my=1,60199-10~".

orpamma 3.12. Pacuer kosdduuuenta ycuaenus YIIY

2 x MIp x HII X T 0
' [le WI6 x> W3 X Hla + [Ia HIT7
Il +  1/x W6 x HIN7 X
. X Ila W8 <« x Ib ¢/ B

ICTPYKLUS: fn=H0, CLENY, g'n=I'I2, g’22=1'13, |Y21|=
, Ko=I15, m,=1II6, my=117, n=I18, (B/O), C/II BIl
015 [Tb=Ko,'.

iTpoabHbiii  npumep: Jlas  f,=465000, Cx==>500-10-"2,
,5:10-3, g79p=2,13664-10"2, |Y21|=1,214-10“, Ko==
) m;=1,7328626-10"1, my=1,60199-10"!, n=4 noay-
(01==23,579159, K'™o1==309110,4>30 000.

>
—
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Meroanku pacuera YITU ¢ apyramu cnabousbup
HarpyskamH Kackajos (HampuMep, ¢ B3aHMHO pacg
KOHTypaMH) M alepHOAMYECKHMH KacKalaMH Hpu

)

3.6. Pacuer perexropa

pacyer AeTeKTopa He NPOMSBOAMTCH, T. K. OHH BXOAST
HMC. Tlpu noctpoeHkyn cXeMbl Ha TPaH3HCTOpax pa
TOPOB OCYLIECTBJsIETCH 110 MeTonukam [1, 2].

4. OPOPMJIEHHUE TEXHHUYECKOM lIOKYMEﬁTA.'

PaGouast nokymenTanus npoekra COCTOHT H3 NOSICH
sanucku ob6vemom 30...50 JHCTOB M NPUHUHTHAIBH
C IepeyHeM OCHOBHBIX 3JIEMEHTOB, BBINICJHEHHBIMH €O
6osanuam 'OCT 2.105—79 ECK/I.

_ JIUTEPATYPA
Ocnosras:

1. TIpoekTuposanue paanonpuemunix ycrpoiiers./Tlox pex. A, II.
ca. — M.: Cos. paauo, 1976. o\ 08
2. Kamuxman C. I', Jlesun 1. M. PajuonpueMHHKH Ha TOJyT
KoBbix npudopax: Teopust u pacuer. — M.: Cssizp, 1979, . b
3. Paxguonpuemubie ycrpoiicrBa: MerogHueckue yKasaHHS 10
npoekruponanuio. — JI.: C3ITH, 1988. S0
4. byra H. H., ®amsko A. U., Uucrkos H. U. PannonpueMubie
crsa./Tlox pex. H. M. YncrsikoBa, — M.: Pajsuo u cBsazb, 1986.
5. Pajpnonpuevunie ycrpoiicrBa: Meronnueckue yKkasaHus K Ky
npoexktHposanuio. — JI.: C3IIH, 1985.

Jlonoanurenvras:

6. ITpoexTupoBanHe pPaAHONPHEMHBIX YCTPOHCTB Ha HHTerpaJl'b'ﬂ |
cxemax./ITox pex. Ilaua. — M.: Cos. panuno, 1976, ‘ 3

7. TIpoeKTHPOBAHKE DAJHONOKALUHOHHBIX NPHEMHBIX YCTPOHCTB
M. A. CokosoBa. — M.: Beicias wkosa, 1984. y

8. Baug M. V. Ananorosble HHTerpajibHble CXeMbl B pajHOAaNNapa
M.: Panno u cBsisb, 1981. B

0. AHajorossie HHTErpajibHBle MHKpOCXeMbl: CHpaBouHHK. —
u cBsi3b, 1981, M1

10. Tonynposoanukosbie mpuGopst. Tpamsucropsl; CrnpaBoys
H. H. TopionoBa. — M.: dueproaromusaar, 1983. s

11. TTomrynpoBosHuKOBEIe IPUGOPEL. J[HOABI, THPHCTOPHI, ONTO3JIEKT
npubopsr: Crpasounuk./ITox pex. H. H. Topronosa. — M.: Dueproa
1983. : -
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. WAEHTHYHBIMH, TOTJa HeoGXOAuMOe YHCJO DPEry/aHpyeMbiX

JI0B Mapy==lg Mxp/lg M.

j3HOE TNPOEKTHPOBaHHe  3aBEpUIAETCS  COCTABJIEHHEM
ypHO# CXEMBI pajHONPHEMHHKA U (hopMyJIHPOBaHHEM Tpe-

HHil 1S ero (pyHKIHOHAJbHBIX Y3JI0B H KACKa/0B.

. PABOUEE (JIEKTPHYECKOE) MPOEKTHPOBAHHE
o PAZLUONIPHEMHHKA

srane pabouero (71€KTPHYECKOT0) IPOEKTHPOBAHHUS BHI-

c5l BJEKTPHUECKHil pacuer QYHKUHOHAJIbHBIX y3JIOB H OT-

1 acKajioB, COCTaBJsieTCS NPHHUHNHANbHAS CXeMa NpPH-
a: [€JIOM.

2, 8.!. Pacuer napaMeTpoOB 3JeKTPOHHBIX NPHGOPOB
- y t

‘CNPaBOUHHKAX NPHBOAATCH CJEIYIOLIHe napamerpsl Guro-
TPaH3HCTOPOB: hso1s — cTaTHuecKuii KoahbuuueHT mnepe-
6a3el B cxeme ¢ O3; |has| — Monyab Koaddumuenta
Toka 6asbl B cxemMe ¢ OO Ha HeEKOTOPOl yacrore fy;
|, [w—rpannunas uacrora Ko3dduiueHTa nepenauu
bl B cxeMe ¢ O3; Toc — NOCTOSIHHASI BpPeMeHH IlelHu 006-
31; Cx — €MKOCTb KOJIJIEKTOPHOTO MepPexond; Ik max —
aJdbHBIH TOK KOJJeKTopa, Y mnapamMeTpbl M IIyMOBBIE
HKH GunossipHoro tpansucropa B cxeme ¢ O Mox-
e no (opmyaam taba. 5. IlpuBegem mnporpammsl
a 9KBM MK-56 (B3-34).

mMa 3.1. Pacuer mapaMeTpoB giis, 225, | Yoi|, | Yies],
s Kyer Ounoaspuoro Tpansucropa B cxeme ¢ O3,

g 2 6 WIl4 = TII7 HII2
= II9 Ul = uriz  + 117
118 UII7 - HTII9 x Ile HUII8
1 + I[Ta WIlc TI8 x2 1
X HIlo X 1/x Hlla X ITa
g [16  HII2 X WNII8 X
= TIb 1 +  UIl7 X
I/x HUIIy X Ile HWII6 HUII3 X
X vV 0, 4 5 >




rae Ksy # Kyps — KO3QHUHEHTH! YCHICHHS 110 Hampsik
coorserctBento BLL u YPU.

2.9. BoiGop TpakTa yCHJIEHNS! HU3KOH YacCTOThI

LT

Ilns npodeccHoHaNbHBIX, PajHOBEIATENbHBX H TeJeBHaH:

HbIX (KaHa] 3ByKa) NPHEMHHKOB He0OXONHWMO BHIGpaTh p

xopamy MMC YHY uz cepuit K174, K224, K235, KZ_?,?

e

2.10. BuiGop peryaupoBOK NPHEMHHKA TRl

[}

]

[Tpu BHIGOPE CTPYKTYPHOH CXEMbl PaJHONPHEMHHKA B Ji2
KyPCOBOM MPOEKTe CJelyeT NPeayCMOTPETb CHCTEMY pery
BOK, KOTOpasi J0JXKHa oGecmeduTb HAcTPOHKY PaaHOmpHEM
Ha YacToTy NPHHHMAaeMOro CHrHaJja, INOJJAepXKaHHe ee INp.
JEHCTBHH AeCTabUuIH3HPYIOINX (GAKTOPOB M aBTOMATHUEC
yJHPOBKY YCHJEHHsS B COOTBETCTBHH C YPOBHEM NPHXOAS
CHrHAJa.

B paauonpueMHbIX yCTPOHCTBAaX Ha TPaH3HUCTOPAX HaM
1ee pacnpocTpaHeHue NOJYUHJIH PEryJupOBKH YCHICHHS
paBJeHHeM 10 TOKy 6a3bl HJIH SMUTTEPa, a TaKke BHICOKOUA:
Hble [eJUTEJNH HampsKeHHs ¢ H3MeHSIOIHMCS Koadduiue
nenenusi. [IpuMeHeHHe BBICOKOYACTOTHBIX JeJHTeNel O
eTcs TeM, YTO NPH PEryJHPOBAHHH YCHJEHHS HapamMerphl 1
3HCTOPOB PEryJHPyeMOro TpakTa He H3MEeHSIoTCS. W

[Ipu BHIGOpe peryaupyeMBIX KackajoB HeoGXOJHMO yr
uyTO AJ OGecneyeHHs] XOPOITHX XapaKTePHCTHK peasbHOMH |
paTeNbHOCTH, YyBCTBHTEJNBHOCTH H JHHEHHOCTH NPeobpasos:
HeKesJaTeJbHO PEryJupoBaTh yCHJEHHE B IE€PBOM KacKaje .
H CMECHTeJIfX. e

CocraB cucreMnl APV omnpenensiercsi, ucxoas Hu3 3ajal
B TeXHHUECKHX TPe6OBaHHAX [IOMYCTHMOro H3MEHEHHS H
HUS CHTHAJa Ha BhIXOAe pananonpueMHHKa p=Usux max/
npu usMenenun DJIC Ha BXOze B a==E s max/Eamin pas. C
BesqMUHHA @ JexuT B npenenax 20...10° a p—B Npe
124 H2 .

Crenedb H3MeHeHHST Ko3(dduIHeHTa yCHIeHHS OJHOIC
kKaga nojx pefictBueM APY 1as TpaH3HCTOPHBIX NpHEM:
my=~6...10. Takum o6GpasoMm, TpebyemOe H3MeHEHHE KO:
IHEHTA YCHJEHHS TpHeMHHKa moa neficrBueM APY s

OGbiYHO B KauecTBe peryJHpyeMbiX Kackajos B paauoll
HBEIX YCTPOHCTBAX MCIOJB3YIOTCH YCHIHTENH IMPOMEeKYTOUH
crothl. [IpeaBapuTeNbHo MOXKHO CUHTAThL BCe ympaBJisieMbl
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Mncrpykums: hos=T10, frp=|hais|fu=TI1, vo.=IT0
=113, I,=I4, fe=IIx, (B/O) C/IT BIl=hys, 8=y, T
=Ts, na:glla, Hb=g223, HC=|Y219|, Hd=|Y123|, HG’

Kourpoabnbiit npumep: ns Tpansucropa KT315 npu
=050, frp==2,5-10%, 7o.=>500-1012, Cy=7.10-12, J,—5.
fo=105 momyuaem gi1,=2,5048796-10-3, gs9,=2 7515073.
Vo151 =1,2137502- 10!, | Y195 =4,3982296 - 105, =8,
vs=17,0921984-10-2, rs=142,85714, Ky..=23,639496,

);:Tapp; ’ Pacuernsie Gopmyst ‘
1 4+Ag15Yrpys ) 'S,
&un Favahie (1452) 16~ ry+
C hateYep — Vs
o 2ntfcharahtyne (1+vs2) o oo
ﬂf_cfoc'\’s = § fo=
goss Birs (14+742)
G Co J P e%ae S
g " TR (14y:2) sl
| ~ (0,05...0,3) |
’ hate Uk (0,2...0,6)
[Yal L o
(hora+1) Ay V1 +y,2 oy = — IS
hate+1 {
[Via] ' 21f o Cx ,
I
R 90 - ola
. A
t”gllB \ 2013(1 — ao) +r5 (2nfcclla)2
= Y. ' “_'
0,4 V 21 \
KYGT 9 Y‘z i

Mporpamma 3.2. Pacuer Cyjs, Cozs, Ru, l118115 O
TpaHaucropa B cxeme ¢ 09,
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b 8 W4 -+ M5 X 119 Mg
: ‘18 U9 — I[la WII9 x2 1 +
S BB 1Y o x TI7 U3 X U4
© )x WMla X Tla HN9 W4 X
9 'x U3 + My WUMe 1 + 1/x
. n8 ume 7 M4 x  lx U8 X
I X Ile
Md W7
x M5 X UId + Td ¢/

~
= %
X =

=

oo
o X
<SS N
X o

/1 Kuus: h213—H0 f —'Hl Toc—n2 CK—H3 h]lﬁ—-—
e[15, I,=I16, f.=x, (B/O) C/TT BII Ma=C», [Tb=
Ru, TTd=t1g115-
pHbliE npumep: [ast tpansucropa KT315 npu hgs=
25 108 Toc—500 10— 12 C =7. 10—12 h][()—
. r5—142857l4 I,=5-10-3, fe==108 noayuaem
9056- 102, (C.9,==068,74616- 10“‘2, R.,==16,6564895,
3093103,

i KO3(QUIHEHT YCTONHUHBOTO YCHJAEHHS KacKajla OKasbl-
MeHble TpeGyemoro, To or cxeMbl ¢ O3 ciexyer nepe-
K KackagHoii cxeme O9—ODb. [lpu oaHOTHNHBIX OHIO-
| TpaHsucTOpax napamerpsl KackaaHoit cxemb 09—Ob
BIBalOTCA MO (hopmy.aM Taba. 6.

pamma 3.3. Pacuer g9g«xac, Cag xac, |Y12 Kac] Kycr Gumo-
- Tpansucropos B cxeme 09—OB.

d WUMN7 X WUMN4 -+~ Tid X2
X W4 x 1/x TIlc¢ Wy U9
UIs x x X 2 x U2
[Ma WII9 UMld x U6 X 1
Hlle X /[— WI3 + T[» WUII5
5 X  HUII5 -+ e 1/x HII5
4 Brivod i Mld C/I1 BII
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Uncrpykums: hgs=1I10, frp=IIl, Toc=I12, Cx=T1I3, p
=H4’ |Y213|=n5, lY123|=H6, r5=n7, fc=nx (Bl
BIT Ila=gasxac, [Tb= Casxac, HC=|Y12KacI, Hd=Ky". :

Koutpoasusiit npumep: a5 tpansucropos KT315 mp;
=50, frp=2,5-10%, 7Toc=>500-10-12, Cyx=7.10-12
=8,0571428, |Ya,|=1,2137502-10"!, |Y5|=4,398
re=142,85714, f.=10% noayuaeM  Gookac=1,001548
Comrac—=B5.7475602- 1012, | Vj2ac| =3,9844327-108,
=785, 40543.

Ta’-Q”' 1]
Y H 2 B
- PacueTHble HOPMYyJIBL
MeTphl
Ziikac gun
C]u(ac Clla
21tf o Toc (Ma12Yrp — Vs)
Zaoxac harahire (1+y52)
'yzlxac‘ IY213|
2,5 -lX2I?J_2
| Yizkacl | Ya1a|
Cv — Joc (14 ha1sYrpYs)
sznac L hzxnhllﬁ (1 +Vl=)
Kyer 048 V_ puac]
Y12 xac|

YaCTOTHl CBSI3aHBl C MapaMeTPaAMH HX B PeKuMe YCHJCHHS E
me O3 caenyiomeil 3KCNepHMEHTaNbHOI 3aBHCHMOCTBIO: &
~gis  Cump=Ci5, Gooanp=0,65 goos, C22npzc229’ RS
~0,8|Yai5|, | Yionp| 0,25 Yigs|. i
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o mofeBbIX TPaHSHCTOPOB C P—n-MEPEXONOM B CHPaBod-
- qpuBOASATCS: S — KPyTH3HA XapaKTEePHCTHKH, Csu — BXO[-
MKOCTb, Cac— IIPOXOJHAs eMKocTb. Brixopnas eMKoCTb
oropa 0061YHO Ccy=~Csn. [IpoBOANMOCTD HCTOKA NJIS1 HAH-
UMPOKO HCMOJIb3YEMbIX TPaH3HCTOPOB KI1303 u KII307
—6,7-103...1-10-' u xanama gx=1/Rx=4-10"°...
[Ipu pacuere napaMeTpoB yuTeM, uTO Ci1=Coy=~Cyy,
 OcrajbHble IIapaMeTphl I0JEBOro TPAaH3UCTOpa B CXe-
| MOJKHO paccuutarb 110 popmyaam Tadu. 7.

amma 3.4. PacueT mapameTpoB g, ga, 821, |Yiz|, Rm,
aeBoro Tpamsucropa B cxeme ¢ OM na MK-56 (B-3-34).

X 25 X x2 116 WIIo x? X
Mo B /—/ 2 3 5 BIT /—/ 5
W2 M3  + 119 x2 [I18 MUII7 4 X
- 4+ 1/x TII8 MII3 U4 + HMN2 — U7
W8 X Mla WII9 UI4 X HI3 X

! — U7 x WIld + U8 X Ib
M3 X U7 + U9 x HUI8 X

By UMl x Id Ulc 1x 0o, 7
"9 Wllc Ulld -+ ¥~ 0

" [I8 C/IT BII

crpykumsi: Cou=110, C,c=I11, S=I12, [.=Ilx, (B/O)
I [la=g,,, [1b=gs, Ic=gu, Ild=|Y2|, [19=Ru,

JabHbli npumep. as tpansucropa KII303 npu Cau=

C3c=2-10"12, S=4.10"3, fs=10% monyuaem g =
01393-10-8, ggo=14,1705732-10-5, gy=23,3333594-10-3,
=1,256637-10-°, R,,=209,99836, Kycx=7,3290663.
JeBoit Tpansucrop cxeMbl ¢ OM B pexume npeobpasosa-
1€ET BXOJAHYIO M BBIXOJHYIO TIPOBOJAUMOCTH Z11n~*g11, L22on~
4 g5n~0,25g5. B cuny peskoro yMeHblieHHs |Yig|a
KEMe npeo6pasoBanusi peatHsyeMblii KO3 (QHUHEHT ycuie-
)Ka3biBAETCsl 3HAUMTEJbHO MeHblle KO3(pduUHeHTa YCTOH-
O YCHJIGHHS, 4TO CJIelyeT YUHTBIBATb INIPH 3JEKTPHUECKOM
'€ TAKOro Kackaja.
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Tabaunma 7

Y
napa Pacuernsie hopMyJis ITpumeuanus
MeTpHI
b2(gu+gx —S) a=2-10-2,
iy (S+gn)+40? gx=5-10-",
= b~ 2ﬂfc Can
gxgu(S+gu) +b2%(gn —S)
822 (S+gu)?+4b2
Yaln (S:+8w) (Seutb?).
~gn (S+gu)?+4b?
| Ynzl 2ﬂfccac
0,7
K 821
0,45 V e
Kycnr Yol

3.2. Pacuer BXOAHBIX nenei

Uucno kourypos BIL ompenenusioch npu BeGOpe npecesek-
TOpa, BXOJHBle [1aPaMETPHl YCHJIHMTEJbHOro HpHGOpa MEPBOro
KacKa/la H3BECTHBl 110 pe3yJbTaTaM pacuera u3 (HOpPMyJl mpesbl-
ayuero naparpada. Kak npaBu/o, A0OCTATOYHO HCHNOJNb30BATh
oaHoKoHTypHyt0 BIL. Huie paiorcs HeKOTOpble peKOMeHpalHH
K ee pacuery.

Kak yxe ormeuasnoch aisi mpodecCHOHANBHBIX, TeJEBH3HOH-
HBIX, pajnoBewateabnbix YKB H pagnHosoKauHOHHBIX NMPHEMHH-
KOB LIMPOKO cefuac NMPHMEHSIOTCS HACTPOEHHble aHTEHHBI C He-
CHMMETPHYHBIM ¢uaepoM ¢ Ry=75 Owm. Takas aHTeHHa peKo-
MEeHJyeTCs NPH pacyere COOTBETCTBYIOLIHX NPHEMHHKOB. [lpu
3TOM mpeanaraercss BeIGpath BLl ¢ aBrorpancdopmaropHbim
BKJIIOYEHHEM aHTEHHBl M YCHJHTEJIbHOro npubGopa K KOHTYpY.
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MonpoGuas merouka pacuera taxof: BIl u nporpammsr paé-
ueta Ha OBM npusenensr B [3]. IIpu He06XOAHMOCTH npuMeHe-
HHA CHMMETPHUHOW aHTEHHBI CJeJyeT HCIOMb30BAaTh TPaHCHOp-
MaTOPHYIO CBf3b C aHTEHHOH, NMOPSIAOK pacuera KOTOPHIX H3JO-
xeH B [1].

Pajuosewarenbupie npuemuuku B, CB u KB auanasonos
paboralr ¢ HeHacTPOeHHBIMH HECHMMETDPHYHBIMH aHTeHHAMH
¢ IIApaAMETPaMH, H3MEHSIOUHMHUCS B LIHPOKHX Npenedax. B srux
CIydasX pPeKOMeHAYeTcs IPH NPOEKTHPOBAHHH BbIGpATh cxemy
BLI ¢ BHECLIHEEMKOCTHO! CBSI3bI0 C aHTEHHOH U OCYLECTBHUTH B CO-
OTBETCTBHH ¢ MeToaukoii [3]. Tak kak B 3azanuum ma KII mer
[1apaMeTpOB HCNOJIb3yeMOH AHTEHHEl, TO CJeyeT OpHeHTHpO-
BATbCsdl HA HEKOTOPYIO THIOTETHYECKYIO yCpeaHeHHyl0 no mapa-
METpaM antendy [4]. DKBUBaJeHTHAS CXeMa AHTEHHE IpHBe-
A€Ha Ha puc. 6. 3mecs R;=50 Om, C,=125.10-12 D, Ry=

Pue, 6

=320 Owm, C;==400-10"2 &, L=20.10-6 [, Hanst pacuera BIL
1o [4] Heo6xomumo suath max |Zx| B npunuMaemom JHanasoHe
4acTor femin...femax. IIpakTHYECKH poCTATOUHO HafiTh [ZaA]
B TPeX TOUKax AnanasoHa (femn, fccp, femax) M BBIGPATH MaKcH-
MyM cpeiu HHX. B COOTBETCTBHH €O cxeMoll MOLYJL KOMILIeKc-
HOTO COMPOTHBJIEHHS Ha MPOM3BOJLHOMN YacTOTe CHTHANA fe Gyaer

| Za|=

1 2 1
. B+ 2nf.& EBL(_—"{’Q“)‘CE?)
R.C R,C
=‘/ Ry + ( TTE ) +HRiE— a ;

L

o HFC TR A0 4 iy gl pired
% =T (f, fc)’ = ayies
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[Tpusegem nporpammy pacueta |Zi| aas MK-56
Mporpamma 3.5. Pacuer |Z4|

B3
G

7 - G x I15 HWI14 HUIll X'
b UII4 UM -+ y HIo =+ 117
2 $o1x L AR C 1% | AT TS
U3 x v 1/x 7 W4 W3 =+
< 118 WII5 UI7 = $ic1/x -
17 W2 W3 x 1/x 119 WII5 U7
+ U4 X e WUN7  x® 1 +  1/x
X b UMy + x? Ma WIb UII7T X
- x2 Ula + V¥ [la C/IT BII

Muctpykuus: R,=T10, C,=II1, Ry=TI12, Co=II3, L=
fe=IIx, (B/O) C/IT BII IIX, Na=|Zx|. ,
Kourpoabupiii npumep: JHas fc=10° mnosayyaem | Z&
=1125,9698. ,
B npocThiX MepeHOCHBIX PajHOBELIATEIbHbIX MPHEMHHKAX
u CB nuanasoHa HCIoab3yloT (GeppuroBble anTenHbl. Toraa .
pacCuMThLIBAeTCsl M0 METOAHUKE, npusenennoit B [1, 2]. Tam
MOXKHO HaiiTH pacuerhl Apyrux cxem BLL mpu HeHnacTpoeH:
AHTEHHAX, NOJIE3HO IIPH 3TOM HCMOJb30BATh TAKIKe yKA3AHHS

3.3. Pacuer ycuaurteJig pajuo4yacToThl

B coBpeMenHbIX pajHONPHEMHHKAX C BBICOKOH peaJibHOi !
CTBUTEJNBHOCTBIO, KaK MPaBHJO, AOCTATOYHO MPHMEHEHHE O
Kackaja ycuauteas pagnouacrorsl (YPH). s obecneyeH
COKOii 11yMOBO# uyBCTBHTe/IbHOCTH (Ea m Py B 3a/1aHHH
TOYHO HMeTb Ko3(pQuilueHT yCHJeHHs KacKaja Ko=5. Pexoi
ayercst cxema YPU ¢ O3 c¢ ofHHM KOHTYpOM B Harpyske ¢ 2
TpanchopMaTOPHLIM BKJIOYEHHEM C BBIXOAOM yCHJIHTE/IBH
npu6opa Kackajga M CO BXOJOM C/ledylolilero KacKajid.
MaJbHasg eMKOCcTb KOHTypa Cx min BhIOHpaeTcs OJIMHaKOBOI
COOTBETCTBEHHO aHaJOrHuHbl ¢ BeauunHamu BILL uHIYKTHE
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anpiasi eMKocTb Cxmax. ITocie BHIGOpA YCHJIHTENb-
a 1o cooTHOIeHHsM 3.1 U3BECTHHI Y mapamerph H
K03 HUIHEHT YCHICHHS Kycr. Ilpu pacuere Kac-
oM BHIIIECKA32aHHOTO JOJIXKHA BEIMOMHATLCA CHCTEMA
5< Ko<<Kycr. Ecn B pesyabrate pacueroB Ko oxa-
puie 5, TO CJEAYeT MEePexOiHTh K KacKajHoi cxeme
YCHAHTENbHBIX npu6opos. ITocse pacuera mpecesex-
Ha BeJMUYMHA ITOJABJIEHHUs 3ePKajlbHOr0 KaHasa, ocy-
vasi B Kackane VPU o, CooTHOLIEHHS, IO KOTOPHIM
ercst saekrpuueckuii pacuer YPU, npuseneHb B
acueT OCYIIECTBJAETCS Ha CPejHell yacToTe Juana-
Ecan oxaxercsi, 4T0 Komax>Kycr, TO HEOGXOAHNMO
K09(bUIHEHTH! CBS3H M ¥ 1 10 BHIIOJHEHHS Hepa-
Ko<<Kycr. Pexomenayercsi C/eAyIOIlHii MOPANOK: NpPH
@ GHIONSIPHEIX TPAHSUCTODOB CJIEJYeT yMeHbUIaTbh 71
IM UHCJaOM (OOBIUHO OCTATOYHO 6PATh IUAT BENHYHHON
b no Beauunnsl m’<<0,05. Ecan 3TOrO He XBaTHT, He-
TaKxKe CHHXArb 7 /10 n’<<0,05. [Ipu moseBOM TPaH3H-
'y OMepalHio CJAeLyeT HAUHHATL CO CHHXKEHHST n 10 n'<<
pH yMEHbIIEHHH CTENeHH CBSI2H YBeJHUHBACTCA SKBU-
106pPOTHOCTL KOHTypa Harpysku Q" M, COOTBETCT-
“@opmyJbl s WX pacdyeTa npuBeaeHsl B Taba. 8.
A pacuer onpejeneHHeM Kod(duiueHTa yCHIECHHS
oukax nManadoHa (femax, femin, fecp) H TMOCTPOCHHEM
Jas YPY, Kak u aJs NOCJeAyIOIIHX KacKaioB HeoO-
DOH3BECTH pacyerT 3JeMEeHTOB lLelell CMeIleHHs, TEPMO-
MM M PasBsi3Ku MO cyluecTBylomeid Mmeropuke [1].
JeHHe COCTaBJIseTCsl IOJHas NPHHLIHNHAJbHAA CXeMa
(P

nem nporpaMmbl pacuera YPY wa MK-56 (B-3-34).
'pPaMMa 3.7. Pacuer Q,, D, Rk max, Rxcp, Rxmin

B 7 6 U4 2 x WMs  +
4 /x — I/x U6 X Ta  1/x
b a2 x M3 x W2 X

X [lc HII6 UII1 X 9 MUlle + .
Ild C/I1 BII

BEuNS: fo . =—TI17; fcmn=TI11, Qx=I12, L=I1I3, fi=
ax=I1x, (B/O) C/IT BIl Q>==ITa, D=I1b, Rxmax=1lc,
dv Rxmln=ng.

31



Hasna nso6paxenns. [IpoMexkyTouHas 4acToTa 3ByKa NOJyyage
pasHo# 6,5 MI'u. Curaanel 3ByKOBOrO KaHajla C YacTOTHO
nyasiqueit yeuausaioress B YIIYU 3ByKa, orpanununBaiorcs H
MOLyJUPYIOTCS B yacrotHoM jnerekrope (UJI), a sarem
YHY nocrynaior Ha rpoMKoropoputesb. CHTHaMB H306pay
nocse Bujeoycuaurens (BYU) ynpasasioT sSipKOCTbIO Jyya g
eMHOH 3JIeKTPOHHO-Jy4eBOii TPyOKH. CHHXPOHH3HUPYIOUIHe |

a)

Or AHNTeHRE

PIT [——|YPY|——|CM ymy a BBC

| |
”' , T raropil r

OT nepenaTYHKA -

)]

OT aNTEHA!

|

—| Pl [——] ¢M vy hal BBC

K MHOW=

' ) ' . KaTopy

OT nepegaTHuka

Pac, 4

nMyJbchi BhAesoTest 670koM cuExponnsauun (BC) u HCM
aylorcss aas dopmuposanusi B Gioke passeprok (BP), yn
JSIONKHX PAa3BePTKOH Jyua KHHECKONa HMIYJbCHBIX MOCHEN
TeJIbHOCTEH.

Pajuo/I0KalHOHNEE TIPHEMEHKH B NOJaBJsionleM 60Jb!
CTBE BHINOJHSIOTCA IO CYNepreTepoAHHHOH cxeme C OAHO
HBIM npeo6pa3oBaHHeM 4yacToTh (pHC. 4,a, 6), TAe FBC—
BH/ICOCHTHAJIOB. AHTeHHA MOAKJIOYaeTcss K NPHEMHHKY
nepekniouartenb (paspsauuk PIT), aBToMaTHuecKd MOAKJIIO
LK aHTEHHY C epefayn Ha NpHeM H 06paTHO. i
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» mo cocenHeMy KaHnamy. IIpoektupoBaHue npo-
ro npueMHHKa cJieAyeT HauHHaTb CO CXEMbl C OA-
pe06pasOBaHHEM UACTOTHl H NEPEXOJHUTb K CXeMe
M npeo6pasoBaHHEM B CJydae, eC/li HeBO3MOMKHO
ajaHHble TeXHHYECKHe TPeGOoBaHHs.

M2 {—]yTIH 1 YHY

T2

Joi.
, UTO pajuoBellaTeJIbHble H I'IpOdI)ECCPIOHaJIbeIe npu-

X

Prme, 3

HOHHBIE TPHEMHHKH, KaK [PaBHJIO, BBHIIOJHSAIOTCS
DAKTOM YCHJIEHHs] CHTHAJNOB H300DaXKeHHs: H 3BYKa.
PHEMHHKe (puc. 3) cyMMapHBIH CHTHAJ MPOXOJAHUT ye-
PICOKOYACTOTHBI TPakT. BHIE0ETeKTOpP MTOMHMO
A CHrHalla u300parkeHHs BHINOJHSET (QYHKUHIO
Hsl 151 curnana sByka. KoseGaHHAME reTepoauHa
OBAHHS CJIyXKHT CHIHaJ C Hecylledl 4acTOTOH Ka-

11.



a3jieleHHy OOIIEro Hanasona Ha TNONJHATIA30Hb He-
HafiTH HX UHCJIO, TPAHHIEl H K03 unHeHTH Tepe-
nanasons 1B (150...408 k'), CB (525.. .1605 xI'm)
65 8...73 M) Ha MOANHANA3OHBE He AEJT. Pasne-
@anasoHbl, KaK NMPaBHJO, NPOUCXOAHT B JHAaNa-
" Oco6eHHOCTH Pa3OHUBKH HECJOXKHBI M JOCTATOYHO NMOA-
pet B [1]. Kak npaBuio, B pajHOBeIIaTEebHBIX TIPH-
as6uBka KB nuamasoHa OCyILIeCTBJSETCS IO METONy
K03 GHIHEHTOB Nepenaiy, B npodeccCHOHaNbHBIX —
‘paBHBIX YACTOTHBIX HHTEPBAJIOB.

cuer CKBO3HOI MOJOCH NIPONYCKAHUS TPUEMHHKA

a npONyCKamus BbICOKOYACTOTHOTO TPaKTa AFqy cy-
[HHOTO MPHEMHHKA ONpEAeNseTCsl 0JN0CoH YacToT Afe,
[OJIe3HbiM CHIHAJOM, H BEJIHYHHOI HecTaOHJIbHOCTH
KaHasa npuema Afu

‘AFB‘J=AfC+2ny

elb 2 yuuTHIBAeT CaAyuaiiHblfi XapakTep YacTOTHOH
octu, ITomoca curHana Af. ompeaessiercsi BUAOM MO-
M XapaKkTepoM MOJYJHPYIOIIEro CHruaja. OHa 0o6BIYHO
IpH NPOEKTHPOBAHHM JIHOO BBIUHC/ISETCS MO MapaMer-
yIOIEro CHrHaja, HanpuMep, B PajHONOKALHOHHBIX

 Afe=(1...2)x mam Afe=1/ty,

Fs

"]

JIHTeNLHOCTL MMIYJIbCA, fy — BPEMS YCTAHOBJEHHS HM-
'BBIXOJ€ NPHEMHHUKA. : : -
MeHHas mpodeccHoHaNbHAs TpHeMOrnepenalollas anmna-
€eT BecbMa BBICOKYIO CTENEHb YacTOTHOH CTaGu/n3a-.
NPUMEHeHUsI CHHTe3aTOPOB uacTor. [loatomy ans
IbHBIX H PAaJHOJOKANMOHHBIX NPHEMHHKOB MOXHO

AFB'-( zAfc

AHOBEILATebHBIX M - TeNeBH3UOHHBIX INPHEMHHKOB,
‘ , CJIElyeT YYMTBIBATb COOTBETCTBYIOLIHE JEeMeH-
| puema npu onpenenenun Afy. OQHAaKO Tako# myTh
C51 CJIOKHBIM W BecbMa MpuGaHKeHHBIM. IIpakTHKa mo-
- 4To Afs EMeeT MOPSIAOK OAHOH-ABYX HECATHIX OT IO-
J1a, T, €.

! 'AFaqz:(l,l vee 1,2)1Afc.
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s

2.4. BuiGop CTPYKTYpBI MePBbIX KaCKaJ0B NPECENeKTopa
H 4KCJa NPeo6pa30BaHUil YacTOTHI )

B cyneprerepoaHHHBIX NPHEMHHKaX NOJABJEHHE 3€PKaJlk
KaHana M KaHajla Ha NPOMEXYTOUHOH uacToTe oGecHeumpg,
CeJIeKTHBHEIMH 3JIEMEHTaMH IpeceJeKTopa, a NMOMEeXH 1o ¢
HeMy KaHaJly — Ce/IeKTHBHBIMH 3JICMEHTAMH YCHIHTENs mp
JKYTOUHO YaCTOTHI. i

B npocreiilieM cayuae mpeceseKTOp MOMKET COCTOATH H3 o
HOKOHTYDHOH BXOJHOI HenH. TO XapaKTepPHO A5 GOJbIIHHCT
NPOCTHIX pajHOBellaTeJbHEIX NPHEMHHKOB (puc. 5,a). ITpod

CHOHAJbHBIE M paHOBElIaTe;

7 my Hble IPHEMHHUKH BBICOKOTO KJI;

9 ca HMEIOT B COCTaBe MNpecee
TOpa B 6OJILIIMHCTBE CAYYaen

KOHTypa, BXOJSLIHE B (O

BIL my BXOAHOH Henu (pHc. 5,6)

6) OJHOKOHTYPHOH BXOAHOM Iemt
narpyskn YPU (puc. 5,8).

NPHHLHNE YBEJHUEHHE CTele

B0 ¥ ™M monaBJIeHHsT  3€pKaJIbHOTO
K 3|k f !5 | Hama MOXHO JOCTHTHYTb,
g8 MeHsi GOJibllee KOJHUECTBO

TypoB B InpecesaekTtope. [T

Ka 1oKasaina, uTo TaKoi MyTh I
nesnecoo6paseH B CHJY CYLI

BEHHOI'O anmaparypHoOro y

Henua. B nanbHefileM OrpaHHYAMCS PAacCMOTPEHHEM CXEM II
Ma C YHCJIOM KOHTYpoB (He 6oJsiee IBYX) B IIpeceseKTOpe.
6yeMylo cTemeHb NMOJAABJEHHS 3epKaJbHOrO KaHasla CJAeayer I
3TOM OCYIIECTBJSATH 33 CYET NPHMEHEHHs NBYXKDPAaTHOrO Mpe
pa3oBaHUs YAaCTOTH NPH COOTBETCTBYIOIleM BhIOOpe HOMHHA
NPOMEXKYTOUHBIX 9aCTOT. 58

Kak ussectno [1], BenuunHa mojapjieHHst 3epKaIbHOTO
Hajla MPH MHOTOKOHTYDHOM NpecesieKTope MOXeT GBhITh Oler
C TIOMOIIBIO CJAEAYIOUIEr0 COOTHOLIEHHS:

e fcmax+2fn___ fe max 3\"
i i Vl T\~ 7 o Formex 5 00 )) ’

raie Q> — sKBHBa/leHTHAsi JOGPOTHOCTb HArpyMKeHHBIX KOHTY
NPECe/IeKTOpa, fn— HOMHHAJ TPOMEXYTOUHO! 4acTOTH, fe
MaKCHMaJlbHas 4acToTa NMPHHHMAaeMOro CHruaJga, n-— 4HcJI0

B)

Puc, 5

[

D]
L
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amath Qs=>50. ITpu 3ananHOM 3HAUEHHH Oax H3 STOrO
enpsi MOXHO HaiiTH HHXHIOIO TpaHMIy JJIs 3HAUEHH

hpauemy'roqnoﬁ YacTOTHI:

‘ : Fomax [@— 2 a—2\2 >
H :'\_fnmln=";l—(#_2—_'+ (*72 ) +a),

.‘3 . —2—
R 1 on —1

3K

A=—"—""F7  »
Qs

A% famin<<4,65-10° Ty,

TR

-»5§.105 [l WHPOKO PacnpocTpaHeHHBIH CTAHAApT nep-
MEJKYTOUHOl UacTOThl AJIf PajHOBEllaTe/bHBIX IPHEM-
‘pauieji cTpaHe, TO OCTaHABJIHBAeMCs Ha cxeMe DHC. 5,a
4,65-10°5 Tu. Ecou HepaBeHCTBO He BHINOJHSETCH, TO
- mepefity K n=2. Ecau mpu 3TOM HEPABEHCTBO BHIIOJ-
) cJleflyeT HCNO/Ib30BATH CXeMy pHC. 5,6 Wi 5,8 (OKOH-
peleHse B MOJb3Yy TOH HJH HHOH CXEMBI oyner npu-
OLEHKH 4yBCTBHTEJNbHOCTH). [IpH HEBBIMOJNHEHHH He-
Ba CJeJyeT MepPexojuTb K HCIOJb30BAHHIO CXEMBl JBYX-
) mpeo6pasoBanusl 4acTOThl C MEPBOI IPOMEKYTOUHOH
fmi~famin U BTOPOi NPOMEXKYTOUHOH 4YaCTOTOH fae=
05 Ty 1n60 fuo==>5-105 T'm. Boi6pas HOMHHAJBI 4acToT
e/yeT 10 NPHBEJCHHOMY Bhille BHIPaXKEHHIO OLEHHTH
[0 aBJIEHHSI 110 3ePKaJbHOMY KaHAJY Osx.

biGOpe MPOMEKYTOUHOI 4acTOThl yA06HO PacueTH Ocy-
, na MK-56 (B-3-34), coorsercryloiiasi nmporpamma

RO 33 ume 4, P BII

—  x<0 21 MII7 C/II BII 0 0
: + II13 IIII 33 MII6 C/I . BII
RS0 1T 2 o & 10+ 117 2
BT ] B, A 5 B 114
TR o 1 x2 WUI4 + 7y  HII5
3 X Qs i [16 B/O
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Wuerpykuns: femax=I10, osx=I11, Q,=T12, (B/O)
UI13=n, UI18=={, mmn. BBOA 0sx B 1b. z
Kontpoabuwiit npumep: Ilpu f. max==1,6-108,

O3x==4
=50 HaxoxuM n=2, f, min=113423,44. e

2.5. BbiGop nmepebIX KACKaJ0B NPHEMHHKA

ITepBeie KacKkaapl B 3HAUHTEIBHON CTemeHy onpeneasor

Js oueHkn HeoO6XOAMMOCTH NIPHMEHEHHST KacKaja
B IIpece/IeKTOpe NpOpeCCHOHANbHBIX U TEJeBH3HOHHbIX TpHe
KOB CJICyeT HCMOJIb30BATh CJIeAYIOllee HEPaBEHCTRO:

2

PSP ' (O IR
‘ Nre= 4kT0 HmRA‘{ <2OO,

AJIS1 pagruoJIOKallHOHHBI X IIPHEMHHKOB

N =

rae Ex u P, —Tpe6GyeMast uyBCTBHTENbHOCT IpUeMHH
BeTCTBeHHO B B u Br; AT)=4.10-2! NPOH3BeIeHHE MOC
Bosnbumana na crampaprayio remneparypy To=290 K, I
ITu=1,1 AFsy — 5 exTHBHAS 11yMOBas noJsoca, I'u; 9
MaJIbHOe JONMYyCTHMOE OTHOLLUEHHEe CHPHajJa K 1IyMy MO M
CTH Ha BBIXOAE; R, — aKTHBHOE CONPOTHBJIECHHE aHTEHHb
N — kos¢pduunent uyma npuemuuka. BesnunHa y LS
CHOHAJIPHBIX NPHEMHHKOB BLIOMPAeTCS B CPEJHEM Pa
AJIA TEJIEBUSHOHHBIX NPHEMHHKOB B KaHaje H306paikeH
=1000 u sByka y==100; nas pagHOJOKALHOHHBIX TpHE
caeayer BEIOMpaTh y==3. B cilyuae BHICOKHX TpeGoBaHuil I
AABJICHHIO 3€PKAJbHONO KaHasla Osx JAONYCKaeTCs HCHOJb30
oaHOro kKackaga YPY npu HeBbino/sHeHHH BBILIENPHBE
HepapencTs. CONPOTHBJIEHHe aHTEHHB JJsi NPODECCHOHA
TEJEBH3HOHHBIX, paauoBeliaTeJbubix YKB u paanooKalue
PHEMHUKOB B COOTBETCTBHH C COBPEMEHHBLIMH TeH/EHIHAM!
AyeT 6paTh paBHEIM Ry=75 Owm. ‘
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. Onpenencnue H36UPaTENbHOI CHCTEMbI TPAKTA
NPOMeXKYTOUHOH 4aCTOTHI

OLEHKH MHHEMAJbHOTO 3HAUEHHS MPOMEXYTOYHOH 4a-
I . 2.4) Heo6XOJMMO NPHHATH elIeHHe O KOJNHYEeCTBE H
Jlax NPOMEXKYTOUHBIX 4YacTOT NPHEMHHKA, a TaKike ompe-
u36UpaTeJbHOH CHCTEMBI TPAKTa, obecneynBaolek
\Mylo QHABTPALMIO CHIHAla W 3ajJaHHOe NOjJaBJeHue Co-
) KaHaJa.
peMenHble TPeOOBaHHA K DajHOBellaTeNbHBIM MPHEMHH-
JUBOAAT, KaK NMPaBMJO, K HEOOXOAMMOCTH OAHOrO Ipeos-
§si 4actoThl. IIpH 3TOM B 3aBHCHMOCTH OT JHanasoHa
2eMBbIX 4acToT CHOPMYJHPOBAaHBl TPeGOBaHHS Ha HOMH-
POMEIKYTOYHBIX 4aCTOT, KOTOPBIX H CJEAYeT MPHAepIKH-
npu pacuere KII. Jlasi pannoseliaTe/bHEIX NPHEMHHKOB
u KB auanasona npuHEMaercsl HOMHHAN f,==4,65-10% 'y,
(65...63 MI'u) fn=10,7 MI'u.

ppoenne Tpakra nmociaennei ITY ocHoBaHO Ha ABYX NPHH-
‘CNpaBeJIMBBIX JIJI51 JIOOBIX paJHONPHEMHHKOB: IepBHIil
oTCSl B PACNpe/ie/IeHHH CeJEeKTHBHOCTH H YCHJIEHHS Me-
Mu Kackanamu YIIY, BTOpOii— B pasjeseHHH MeXAy
t o7ux (ynkuui. C TOYKH 3peHHs] KayecTBa (YHKIHO-
NpHEMHHKA BTOPOH NPHHLHUI siBJsercs 6e3ycJOBHO
ibiM. [Ipn 3TOM HeoOXxoauMasi ceJIeKTHBHOCTb (1O
20celHEMY KaHaJgy) co3xaercsl GUIBTPOM COCPEOTO-
yekunn  (PCC), BK/IIOUAaEMBIM IOCJTIE CMECHTEJs,
e ycHJeHHe ofecrneyHBaeTcsl NOCJENYIOLHMH KacKa-
co caaboii nsbupareabHocTblo. Takas cucrema, Kak
T NpakTHKa, dBJAeTcs HaubGoJsee NOAXOASLIEH IO
CTBY OCHOBHLIX INOKasaTeJsed, 4eM CHCTeMa C paclpe-
“u3bupareavHocroio. B uacrnoctu paxe ®CC ma LC-
'C N KOHTYpaMH C TOYKH 3DEHHSI OCHOBHOIO mapa-
CeJIEKTHBHOCTH OKa3biBaeTcsl Jyullle, YeM CHCTeMa Kac-
[HHEHHBIX K oxMHAKOBHIX (pHIALTPOB ¢ n/K KOJIUYECT-
OB B KaxjoMm [2]. OcoGeHHO 3(PeKTHBHBIM OKashi-
10JIb30BaHKe B COBPEMEHHBIX paJHONpHEeMHHKAax pas-
OraGapuTHBIX BBICOKOKAueCTBEHHBIX (DHJBTPOB, BHI-
B Hacrosillee BpeMsi B LIHPOKOM acCOPTHMEHTe IpO-
bi0. [loctpoene YI1U no nepBoMy NpHHLHIY J0MY-
B NIPOCTHIX pajHOBELIATEbHBIX PaJHONPHEMHHKAX,
1 PajHOJIOKAIlMOHHBIX H TeJEeBH3HOHHBIX IPHEMHH-
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WUrak, Bosspatnasicb k pacuery YITU paanoseiatensupix
NPHEMHHKOB, HeOGXOAMMO, Mpexkje BCEro, OPHEHTHPOBATbCH Ha
npumenenne crenuaabibx ®CC. B taba. 2 u 3 npuBejeHs ge-
KOTOpble CBEJEHHSl N0 Ibe303JEeKTPHYECKHM ¢uibrpaM. B asrux
TAabMHIAX Onn 3aTYXaHHs B IOJIOCE NPOMYCKAHHS, Rax H Ry
COOTBETCTBEHHO BXOJHOE M BBIXOJHOE CONPOTHBJCHHE QHIAbTpa
Cy — WIyHTHPYETCS eMKOCTb, Koos KO3(ppuLHEeHT IIpSIMoyI‘OJIbKQ:
cru Ha yposHe 0,05.

Tacnguf
Tun SEOR L
[Mapamerpsl AN
OIT1-022 | ®ITITT-023 | GITITI-026 | OITITI-04]
fu, KTt 4652 4652 46542 46542
AFgq, xI' 12,542 9,542 8,542 5,8:1:%,’1
Oc, 8B 26 40 26 55, &4
Unn, AB 9,5 915 9,5 915
Rsx, KOM 2 2 2 9
RBHI, KOM 2 2 2 2‘
0l
OILE
Ta6au
ITapaMeTpnl e
Tun 7
fn, MI'n AFgaq, Krlll Ko,o05 , Onm, AB | Rex, OM Ruux, Om f
®I1111-049a |10,740,1 | 175425 3 10 330 330 1
®ITIIT1-0496 |10,740,1 | 240440 | 2,56 10 330 3307 Wi

B ra6a. 4 jaHel mnapaMerpnl JJif  3JIEKTpPOMeXaHHYec!
Oco6eHHOCTbIO

(huabTPOB.

BKJIIOUEHHsI 3JIEKTPOMEXaHHY

GuabTpoB sBJAsIeTCS 06sA3aTesbHas HacTPoiika BXOJa H BB
¢ TOMOIIbIO BHEIIHHX eMKOCTeH Ha HOMHHAJ IPOMENYTO!
yacrorsl. Ecau B npuBeeHHBIX Tabiauuax He ypaercs H
NOAXOASIIHH (GUABTP C TOYKH 3peHus TpeGyeMbIX 3HAYCHHE
JIOCH IIPONYCKAHHS W TOJABJeHH s COCE[Hero KaHaja, T0 ClIe
npumensats ®CC na LC-snemenrax. Becbma n0ApOOHBIE
JMKH pacyeta Takux (UIbTPOB npuBejeHsl B [1, 2] u np.
IPOCTHIX Pa/HOBELIATEe/bHEIX IIPHEMHHKOB MOXKHO HCMOJB3
YITU ¢ usbupaTenbHBIME CHCTEMaMH BH/A Naphl CBS3aHH
TYPOB JHGO MPOCTO OJAHOKOHTYPHBIMH CHCTEMaMH.
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TaGanuia 4

Tun

'SMH¢-57465-6 SMIID-5-465-7 | SMIID-5-465-9 |IMITD-5-465-13

4652 4652 4652 4652
604 7405 90,6 13+0,8
56 35 42 2
B A5 14 : 8
P 107 A Wb el v B0 10 10

Biloan 10 1 1

{51
pacuere npodeccuonanbibix KB npueMHHKOB B GOJb-
e cayyaeB moTpeGyercsi nmpuMEHeHHe JBYXKDATHOTO mpe-
HHS yacTOTHl, [IpH 3TOM HOMHHAJ NepBOi MPOMEKYTOY-
OTBl BbIOMPAeTCsi BOJIH3H [ymin, €CJIH MOCTELHSS HHXKe
' ¥ BBIIIE fcmax, €CAH [ min MONAJ1a€T B NPHHUMAEMbIH AHA-

yacTor. Bropas nmpomexkyTounas uacrora s yno6erBa
eTCsl PaBHOW [no=465 xI'nm. HMabupareanrnas cucrema
€ BTOPOJ NPOMEKYTOUHOH YaCTOTHl MOXKET ObITb BEIGpaHa
he303/1eKTPHUECKHX ¢buabTpoB U3 TabJ. 2, aNeKTpoMexa-
(uabrpoB no rada. 4 gu6o ®CC na LC-anemenrax
5 YKB npueMHHKOB MOXKHO HCNOJb30BaTh (GHABTPHI MO
o ®CC na LC-anemenrax.
YITU TesleBUSHOHHBIX H Pa/HOJOKAUHOHHBIX NPHEMHH-
yer cTpouth ¢ ucrnonbzopannem ®CC na LC-anemenrax
u HEBBICOKHX TPEOOBAHUSAX MO CEJEKTHBHOCTH, HCIOJb-
Koa'rypﬂue HJIH OJHOKOHTYDHBIe H30HpaTesbHble CH-

AAR

- 2.7. Buibop snempouﬂux npnﬁopoa
é‘l, 9 BHICOKOYACTOTHOTO TPaKTa

€ TaKuX NPUOOPOB MCHONB3YIOT TyHHeJNbHbBle H Ia-

KHE JHOJBI, OMIOJISIPHBIE M MOJIeBBIE TPAH3HCTOPHI,
HTerpasbubie Mmukpocxemsl (MMC).

TOPBI BCeX NPHEMHHKOB 11€/1eCO06PA3HO BHINOJ-
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B npuemunkax AM-CHTHAZOB HCIOJIB3YIOT: a) B Kauecrpe
VITU—MMC tuna K118YH1 (A...J1), K118Vl (A.. B)
219YP1, 235YP3, 235YP9, 235YP7, 235Y¥Pl1l, K237XK]
K237XK2; 6) B kauectBe jerektopos— 119J1A1 (A
KI119JIA1, K175[0A1, 21811A1, K218[A1, K21A243, 235’)1 :
2351A2, K237XK2. o

B npuemHnkax YM-cHIHAJIOB BBINOJHSIOT: a) VIIY —
UMC tunos K174YP1, 218YP1, K218YP1, K2YC248, K2y C24
298YB1, K228YB1, 228YB2, K228YB2, 228YB3, K228
235YB2, 235YP8, K237YH5, K237XK6; 6) nerekrop —u
tunos K174YP3, 219J1C1, 235[1C1, K174YP1. ,

B TeseBH3HOHHBIX (Kanana u3obpaxkeHns) npreMHuKax YIT
¢ BHIEOJETeKTOpoM MOxHO BhNoaHHTh Ha MC THna K17:
(A, B), Y14 c oraenbHBIM JHOJAHBIM BHACOLETEKTOPOM
HMMC tuna K2YC247. v

B pammosokaunuonnbix npuemMunkax YITH moxno BBITIOJHUT
2) mpi Jn<<40 MI'u na UMC 175YB1 (A, B), K175YB1 (A, B
175YB2, K175YB2 (A, B), 219¥B1 (A, B); 6) npu f»<<60 M
na UMC 228YB (1...4), K228YB (1...4), 265YB (1...6
K265YB (1...6); B) npu [,<<80 MI'u na HMMC 265¥B
K265YB7; r) npu fn<< 100 MI'm na UMC 235XA6; 1) NpPH fns
<200 MI'u na UMC 235YP7, 235YP11. JIeTeKTOPbl HMMYJIbC
B PAa[HONOKALMOHHBIX MPHEMHHKAX OGHIYHO BEIMOJNHSIOT HA A
nax.

VPY u MY B npodeccHoHaNbHbIX MPHEMHHKAX yMepeHHo 1
COKHX uacToT MOxkHO Bhimoanars na MMC, ecmn Nyp=>50. Mo
1o ucnombsosath UMC tuna 175¥B4, K175V B4, 175¥B2 (A, ]
219YB1 (A, B), K2yC242, K2yC247, K2YyC248, K2y C24
K2yC2413, 228YB (1...3), K228YB (1...3), 235YB1 (A, !
935YP2, 235YP3, 235YP8, 235YP9, 235XA6, 235YP7, 235YF
235[1C1, 235T1C2, K237XKl, 265YB1, K265YBI, 265!
K265YB2, 265YB3, K265YB3, 265YB5 u K2652B5 (mamoun
wwue). 265V B4, K265YB4, 265YB6 n K265YB6 (Manmonry Ml
Stn UMC nenecoo6pasuo ucnoabzopath B YPH n MY pa;
pemareapieix AM n UTT npuemuukax. Kpome TOro, meject
pasHo npumensts UMC tunos K2)KA242 u K237XK5 nast
AM u UM cHrHAJNOB COOTBETCTBEHHO. 4

Ecnn Npp<<50, T0 B mpodeccHoHaNIbHbIX NpHEeMHHKAX ¢

u [TY Hajpo BHIMOJHATH HA TPAH3UCTOPAX: ries

a) B auanasonax JIB n CB — tunos 2T301 (r...X), K
(A...B), KT301 (T...), KT601A (AM), K1605 (A, AM
BM), KT630 (A...E), I'T309 (A...E); M8
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B auanasonax JIB u CB nepsniii kackan YPU uenecoo6-
BBINIOJHATE HAa MaJoLIyMSIIHNX TPaH3HUCTOPax I'T322 (A,
pau I'T310 (A...E);
3) B auanmasome KB—rtumos KT314A-2, KT339A, KT340
\...J1), KT342 (A...B), KT373 (A...T), KT375 (A...B),
1603 (A...E), 21603 (A...E), KT608 (A, B), 2T608 (A, B),
343 (A...B), KT345 (A...B), KT350A, KT351 (A, B),
(A, B), KT357 (A...T), KT361 (A...E);
1) B amanazone KB mepsmii kackag YPU nenecoo6pasuo
JOJEATH HA Majolymsmux Tpansucropax KT359 (A...B),
3108 (A...B), 2T368 (A, B), KT368 (A, b), KT633b;
1) B nauanasone YKB-—rpausucropax TtuHnoB 2T355A,
, T'T329 (A, B), I'T329 (A, B), 2T371A, KT371A; ©
, nuanasone YKB mepsnii kackan YPY uenecoo6pasno
ONHATH Ha Majomymsuniux TpaHsucropax 2T382 (A, B),
2 (A, B), KT399A, 2T3120A, KT3120A.
| pajgHoOJOKAaUMOHHBIX npueMHHKax YPU u cmecurenu Ha
TOpax 10 KacKaaHuof cxeme Ienecoo6pasHo NPHMEHSTH
! '4...5 I'Tu. Pekomenayercss HCNoJb30BaHHE MaJoly-
x CBY rpansucropos (npu N,p,=>10) Tunos I'T341 (A...B),
....B), I'T362 (A, B), 2T372 (A...B), KT372 (A...
383 (A...B)—2, TI'T383 (A...B)—2, T'T387 (A,
KT391 (A...B)—2, KT3101A—2, TT3110A—2,
(A, B) —2, KT3115 (A, B, T') —2, KT640 (A...B) —2.
Nyp<<10, To YPY caenyer BEINOJMHSTL HA MapaMeTPHUECKHX
X, 4 CMECHTEJIH — Ha CMECHTEJbHBIX THOIAaX.

S
- 2.8. Pacnpenenenne ycuneHus Mexay

. TPaKTaMH PafiHONpPHEMHHKA

) B “EH

(DUIHEHT YCHJIHUS BHICOKOYACTOTHOrO PaniHONPHEMHHKA
BeIOpanubiMu MIMC tpakra [TU. B npuemunkax
OB Ha BXOJie nerekropa Hano obecneunts 0,2...0,5 B,
YITY — ne Gomee 0,5...10 MB. B npuemnukax UM
H TeJIEBH3HOHHBIX (KaHaa 3BykKa) Ha Bxomxe YIIU mano
jee 100 MxB. B resesusnoHHBIX (KaHas H306paie-
HHKax Ha Bxoge YITY Hesnnsa umers Gosee 100 Ms.
UTO KOS((HIHEHT NMepeaud CMECHTeNs COCTaBJSET
CHSEM MaKCHMaJbHEHI curHan Ha ero BXoxe Usx cv max.
: m?Q)Q)ﬂ'naeHT YCUJIEHHS TpecesieKTopa

_ \i#EK,,’l'bepq‘: (2...3) Usx cumax/EnY2,
21



Ipeanoc-

JIeHAS ITapa- IIpocdeccnonanpubiit
mudppa MeTpH NpHEMHHK
mHppa
1 2 3
A 2,567..6,1 2..19 150..350
B 2,4 1,5 10
B 68/30 60/60 22/3
T 80 70 34
1 P 3 6 180
E 70/7 60/6 26/12
X
3
U
A 6,0..12,0 2,45..6,4 450..600
b 1,9 1,2 9
B 65/50 50/40 42/3,5
I 85 70 45
2 pi 2 3 240
E 60/6 80/12 56/6
X
3
154
A 2,15..6,1 1,4..3,5 90..220
b 3 2,2 6
B 70/46 60/50 30/2
r 90 70 40
3. Pl 1 0,8 150
E 80/8 68/6 60/10
X
3
154
A 5,5..10 7,1..14 250..400
B 1,0 5 9
B 80/80 68/40 36/3
r 85 70 40
4 b} 3 2 240
E 70/6 60/7 60/12
X
3
)54




BBEJEHHE

ﬁgomqecmx,_ yKa3aHHii — OKa3aTb MOMOL[b CTyJeH-
oii opMbl 0OyueHHS CNEeUHaNbHOCTH 0701 npu BBHIIOJ-
* KypCOBOTO NPOEKTa IO JHCUHIVIHHE «Panuonpuem-

crBa». IIpakTHuecKHe HABBIKH, NOJY4YeHHble B IIPO-
KTHPOBANHUS PeaNbHOI pajuONpHEMHON anmaparyphl,
yxo'r JyullieMy yCBOCHHIO TEOPETHYECKOro MarepHala,
ogpemmro nporpamMmmMmonu.

puecKHe yKazaHus cojepiar oé}me Tpe6oBaHuA K Kyp-
eKTY, NepeueHb PeKOMeHaluid O NMOoC/Ie 0BaTe/IbHOCTH
iKe BBIIOJHEHUsI BCEro KOMIJIeKca pabor, 3ajaHus Ha
MpPOEKTHI, METOJHKY ICKH3HOTO NPOEKTHPOBAHHS pa-
MHOTO yerpofictTBa M METONHKY pacuera (yHKIHOHAJb-
3 U OTAeJbHBLIX KACKajOB pajuHonpueMHHKA. Temaruka
] %pOEKTOB oxsaTbiBaeT GOJbIIYIO YaCTb BOIPOCOB, NPeJ-
HHBIX pabouell nmporpaMMoO¥i Kypca, BKJOYasi INPOEKTH-

yeTblpex BH/OB TIPHEMHHKOB: NPO(pEecCHOHANbHBIX, pa-
(aTeJbHBIX, TEJNEBU3HOHHBIX H PaJHOJOKaHOHHBIX. MeTo-
pac era pajHoONPHEMHOTO YCTPOICTBA OPHEHTHPOBAHA Ha
0e HMCHOJb30BaHHe CTyleHTaMH MaTepuasna YyueGHHKOB
]. M3 pomosnutesibHON JUTEPATYPBI CTYAEHTH MOLYT TO-
b HEJOCTAIOUIVIO NPH NPOEKTHPOBAaHHH HH(POPMALHIO cHpa-
o Xxapakrtepa, yrayOuTb 3HaHMsd 110 TEOPUH H pacuery pa-
BIX yerpoiieTs. JI1s1 BBINOJMHEHUS HEOOXOMHMBIX pacue-
STOMUECKHE YKA3aHHS BKJIOUEHBl pa3paboTaHHble aBTO-
BIUHCAUTENbHEbIE IPOrPAMMBbI /I LIHPOKO PacHpoCTpaHeH-
yokanpkyastopos MK-56 (B3-34), uro 3HauuTesbHO
BBIYHC/IHTENbHYIO 4acTh paboThl Haj npoektoM. [Tpu-
CUYETOB IO3BOJISIIOT KOHTPOJHPOBATL IPABHJIBHOCTD MPO-
bIYHCJICHHH. ,

UE TPEBOBAHUS K O®OPMJIEHUIO TNPOEKTA

13

#  [pPOeKT B  COOTBETCTBHH ¢  TPeGOBAHHAMHU
5—T79 BrimonnsAeTcs B cleAylOLEeM NOPsIKe:

3HOE TNIPOEKTHPOBAHHE,

3ananue Ha KypCOBOH MPOEKT.

ible JlaHHble /11 BLIOJIHEHHSI KyPCOBOTO IPOEKTa MpH-
Ta0s. 1. Bapuant sajaHusi onpenessieTcsi 1O ABYM

#
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Ta6auma 1
TeneBH3HOHHBIH
™ L aabiviro s PaiHon0Kaunon
KaHaJ MPHEMHHK
(Hppa usobpa- e P
) Ta JKeHHs Ay
6 7 8 9 0
65,8..73,0 | 198,0..206,0 | 198,0..206,0 10 000 6000
L 30 400 40 3-10-18 | 2.10-13
- 40/3 50/2,5 40/2,5
2 B 45 40 30
‘ 150 5500 180
| 45/5 40/4 45/4
A 1,5 1,6
) 0,1 0,4
- » 1,3 1,3
65,8..73,0 | 190,0..198,0 | 190,0..198,0 700 1200
F 2 350 30 4.10-12 6-10-12
30/3 50/2,5 45/2,5
40 40 40
| 240 5000 170
- | 50/10 50/5 35/4
AN 8,6 1,4
1.0 0.3
4 2,0 1,0
65,8..73,0 | 182,0..190,0 | 182,0..190,0 675 5500
40 350 30 10-12 10-12
1 60/2 30/4,0 50/3,0
; 40 3% |, 30
L 150 6500 160
50/12 50/3 45/4
2,0 0,5
| 0,4 0.1
} 1,3 1,3
35 8 7‘3 0 |174,0..182,0 174,0..182,0 600 875
300 20 9.10-12 8-10—1
26/2 4 50/2,5 40/2,5
E| 30 35
240 5000 140
351 12 45/4 50/3
! ,' 3,0 3,5
0,4 0,1
i 1,0 1,1



ITpenmnoc-
NemHsAs [Mapa+ TIpodeccronanbHbLi
nudpa | MeTph TIpUEMHUK
wudpa
1 2
A 3,0.10,1 | 327.82
b 1,2 1,
B 70/60 60/50
r 80 60
5 i 0,8 1,6
E 60/6 70/8
K
3
U
A 4,9..9,1 3,3..84
E’ 1,9 2
B 60/50 60/40
¥ 70 80
6 pit 1,5 3
E 70/8 70/12
XK
3
u
A 1,1..3,0 7,1..14
b 1 3
B 65/70 60/56
r 75 70
7 I 1 3
E 80/12 60/8
K
3
U
A 145..18 2,45..6,3
b 1,8 2
B 60/60 55/40
T 8 60
8 I 3 2
E 70/8 60/8
K
3
u




Mpononxenne Tabu 1

TeneBH3HOHHBIA
HpBCMBRK Pajno/I0KaIHOHHHI
KaHaJ NPHEMHHK
n3obpa- ’;i“a‘"
KeHHus yKa
6 7 8 9 0
65,8..73,0 92,0..100,0 | 92,0..100,0 1300 625
30 400 20 3-10-12 4.10-1
20/3 45/3,0 45/3,0
26 40 40
150 6500 150
35/10 35/4 45/5
9,0 2,0
1,2 0,4
1,6 1,6
65,8..73,0 84,0..92,0 84,0..92,0 1200 1500
10 400 15 2-10-18 4.10-13
22/2,5 40/3,0 50/3,0
34 30 40
240 6000 160
40/12 40/4 50/5
2,0 2,5
0,3 0,3
1,0 1,4
65,8..73,0 76,0..84,0 76,0..84,0 1550 750
5 350 15 5.10-1 7-10-1
40/2,7 50/3,0 45/2,5
40 85 30
220 5000 170
| 60/10 45/3 45/4
v 2,5 2,6
0,3 0,2
: 1,0 1,1
| 658..73,0 58,0..66,0 58,0..66,0 2000 10 000
1 30 300 10 5.10-12 10-18
30/3 45/2,5 40/3,0
; 40 40 35
150 4500 140
§eig2/12 35/3 45/4
e 0,8 0,5
0,2 0,1
1,4 1,3



IIpeamnoc-
JeAHAS ITapa- IIpodeccronanbHbli
nudpa MeTpHI MPHEMHHK
mHudpa
1 2 3
A 2,5..12,0 3,43..9,6 100..250
b 4 5 6
B 50/60 68/55 30/2,5
r 70 80 34
9 Pl 2 3 200
E 60/70 80/10 60/12
K
3
11
A 1,5..2,1 2,7..6,6 60..180
B 1 1,2 1
B 50/60 68/55 30/2,5
r 60 80 45
0 I 2 3 200
E 60/10 80/10 60/12
XK
3
.U

Mpumeuanne. YcioBHble 0603HaueHusi: A — AManasoH IpHHHMaeM
KoB P, u3mepsiercs B Brt); B — ocnabnenne, ab (unciuresb — 3ep!
B 3HaMeHareJe [aHO 3HayeHHe K03 GHUHeHTa INPAMOYrOJbHOCTH KR ¢
clieKTpa npuHHMaemoro curuana, kI'm; E —sdoektusHocts APY, nb
curHana); M — JAIHTEJNbHOCTh HMIYJbCa, MKC; 3 — BpeMs yCTaHOBJIG
nepatyp aas mnpodeccHoHadbHBIX mnpueMHukos: KB or 10 gpo 40°C; ¥
oHHBIX OT 10 no 40°C; aas paaxonokauuoHHex or —50 A0 50 °C. BHX0A

nocjaeaHuM nudpam wudpa cryaeHta: mnocaensas uxdpa 5{
JessieT HoMep crosbua, a Mpearnoce/Hss — HoMep CTPOKH.

2. 9CKU3HOE MPOEKTUPOBAHHE

DCKH3HOE NPOEKTHPOBAHHE OJIKHO BKJOuUaTh B cebs PEl
HHe CJeIYIOLIHX BONPOCOB:

BBIOOD THIA CTPYKTYPHOH CXeMbl IPHEMHHKA,

ompejesieHHe YHCJA IOAAHANAa3oHOB (B gaJbHeiilieM pact
BEJIETCSl TOJIBKO JIJIs1 OJHOrO IMOJAAHanasoHa); 3

8



fponoixerne Taba 1

TeJIeBU3HOHHBIA
b o Pa{HOMOK AIHOHHEIH
: KaHaJ NIpHEMHHK
¥ H306pa- ’;2;22
JKEeHHS
L, 6 7 8 9
| 65,8..73,0 48,5..56,5 48,5..56,5 1500 700
; ‘ 50 300 10 10-12 10-u
S 262 40/2,5 50/2,5
1 40 30 40
150 4500 150
32/12 40/3 50/4
1,3 1,0.
0,3 0,1
1,1 1,2
| 65,8..73,0 | 206,0..214,0 | 206,0..214,0 1800 800
5 400 40 2-10-18 6-10~1
25/2 40/2,5 50/2,5
45 35 35
220 4500 150
35/12 40/3 50/4
. 1,3 1,0
0,3 0,1
1,1 1,2

; b — uyBCcTBHTENBHOCTh, MKB (4151 panHOJOKAaUHOHHHIX NpPHEMHH-

eHaresib — cocefiiero; s YKB H Te/leBH3HOHHBIX NPHEMHHKOB
e TOMeXH Ha NpoMexyTouyHoil uwacrore, ab; [ — wwupHHa

I YaeT H3MEHeHHe BXOJHOro CHrHaJja, 3HaMeHaTeJb — BBIXOJAHOIro

 50°C

Ke; M — koadpuunenT pasnuyuMocTH., Jlnama3oH paGoyHX TeM-
; AJsl paguoBeuiatesbHBIX oT —20 g0 40 °C; agas TeseBH3H-
emMHuka 1 Br.

CKBO3HO MOJIOCH NPONYCKAaHHsl PHEMHHUKA;
CTPYKTYPhl MEePBHIX KAaCKaA0B NpecejeKTopa H YHCJA

)BAHHS YaCTOTHI;

BBIX KaCKaJ0B NPHEMHHKA;
€HHE H30MpaTeNbHOH CHCTEMBl TPAKTa NPOMEXKYTOY-

SN
e KTPOHHBIX I'IpPIGOpOB JJ1 BBICOKOYAaCTOTHOI'O TPAKTa,
€HHe YyCHJIeHHUS MexXay TpakKTaMH paJHONpPHEM-

JAKTa YCHJICHHSI HH3KOM YacCTOTHI,



BEIGOD Pery/iHpPOBOK MPHEMHHKA. |
Meropuueckue yKaszaHHsi IO OCHOBHBIM BONPOCAM 3CKuay
NPOEKTHPOBAHUSA NIPUBOAATCS HHUXKE. ;

2.1. BbiGOp THNA CTPYKTYPHOI CXeMbl IPHEMHHKA

CoBpemeHHBIE DaJHONPHEMHHKH, KaK IPaBHJO, CTPOST :
CynepreTepoJUHHON cXxeMe. :
HauGoubuiee pacnpocTpaneHHe MOJYYWIH CYNeprerepo,
Hble CXeMBl C  OJHOKpaTHHIM IpeoOpasoBaHHeM ua
(puc. 1,a, 6), rae BLl — Bxoanaa uenb, YPY — ycuaur

Bl yPa CcM

Pie, 1

auouactors, CM — cmecutenn, I —rerepoan, YITU—}
TeNb NPOMEXKYTOYHOH yactoThl, [l — jperekrop, YHY — y¢
TeJb HH3KOH 4acTOTHI. A

[TpodeccHonabible NPHEMHHKH YacTO MOTYT BBINOJH
MO0 CyHepreTepoAMHHON cXeMe ¢ ABYXKpaTHBIM (JH6O O
KPaTHOCTH) npeo6pa3oBaHHeM 4YacTOTH (pHc. 2). ba
NPHMEHEHHIO BHICOKOH IEPBOHl NPOMEXYyTOYHOH YacTOTBL
pellieHHe MO3BOJIUT CYLIECTBEHHO YBEJHYHTH NOJaBJeHHE I
10 3epKaJbHOMy KaHaly (0.x>50 nB) u npu npuMeHeH
KOl BTOPO# NPOMEXKYTOYHOH YacTOTH OGecned4uT XOPOHLy
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