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2. TOITOJIOTUYECKHME TTPEOEPA30OBAHUS CTPYKTYPHOM CXEMBI CAY

2.1. KpaTkue cBejeHHsI U3 TEOPUHI

B HekoTophIX ciydasx JUisi YOPOIISHHS 3aJadd cocTaBlieHus auddepeHIu-
aJbHBIX YPaBHEHUW JUHAMUKU CUCTEMBI U UCCIEAOBAHUS €€ TMHAMUYECKNX CBOMCTB
MOYXHO BOCIHOJIb30BaThCs MPEICTABICHUEM CUCTEMBI B BUAE CTPYKTYPHOU CXEMBI,
COCTOSAIIEH W3 IMHAMUYECKHX 3BEHBEB C THUIIOBBIMU MEPEAATOYHBIMH (PYHKIUSIMH,
COOTBETCTBYIOIINUX OTACIbHBIM (DYHKIIMOHATBHBIM yCcTpoiicTBaM peanbHOl CAY. B
mo06oit cxeme CAY Bcerna MOKHO BBIJIETUTH CIEAYIONINE OCHOBHBIE JIIEMEHTHI: OJI-
HOMEPHOE JMHAMHYECKOE 3BEHO, y3eNl (pa3BETBJIECHHUE), CYMMAaTOp U YCTPOMCTBO
CpaBHEHMS.

[Ipy BBHITIOTHEHUH TOTMOJIOTHYECKUX MPEOOpPa30BaHUM CXEMY CTPEMATCS MpPH-
BECTH K TUTIOBOMY BHJY: B BUJI€ €AMHCTBEHHOTO JMHAMUYECKOTO 3BeHA (IJ1s1 ciydas
HCCIICIOBAHUS PA30OMKHYTOM CHCTEMBI) JTUOO B BHJIE CXEMbI C €IMHUYHOU (5KECTKOM)

OTpPULIATEILHON 00paTHOM CBSI3bIO (U1 CIIydasi aHAJIU3a 3aMKHYTON CUCTEMBI).



Pa3nuyaror Tpu OCHOBHBIX BHJIa COCIMHEHUS TUHAMUYECKHX 3BEHBEB: MOCIIE-
JIOBaTEJIbHOE, MapaJIelIbHOE COTJIAaCHOE U MapajuleibHOE BeTpeuHoe. Kaxkioe u3 yka-
3aHHBIX COCIUHEHHI MOYKHO 3aMEHUTh OJHUM AUHAMHYECKUM 3BEHOM C IEpPEeAaToy-
HOM (yHKITHEH, onpeiesisieMoi o Gpopmyie:

JJIA ITOCJICI0BATCIIBHOT'O COCAMHCHUSA —
W () =W, ()W, (s); (48)
AJI1 IapalJICJIbHOTO COIJIaCHOI'O COCIMHCHUSA —
W (5) =W, (s) £ W, (s); (49)
I IIapaJluICIIbHO BCTPCYHOTI'O COCAMHCHUHN —

W (S) — Wl(s)
1F W, (s)W, (s)

(50)

B 6onee ciaoxHBIX cayyasx MNPUMEHSIOT ClielualbHble MpaBuiIa Mpeodpa3oBa-
HUs CTpYKTYypHbIX cxeM CAY. ['maBHOE yciaoBHE Takoro npeodpa3oBaHusi: B SKBHBa-
JIEHTHOM cXeMe Mocie mpeoOpa3oBaHUs JIOOOW BBIOPaHHBIA CHUTHAN OT Hayajia J10
KOHIIa KOHTypa (WM KaHajia Mepeiadd CUTHajla) JOJDKEH IMOocie0BaTeIbHO MpoXo-

AUTDb 4CPE3 TC KC TMHAMHWUYCCKUC 3BCHbA, YTO U B HCXOI[HOﬁ CXEMC.

2.2. llpumep peuieHus 3a1a4uu

Ilpumep 3. Monens CAY mnipeacTaBieHa B BUAC CTPYKTYPHOUM CXeMbI, H300pa-
KEHHOW Ha pucC. 3. BBIMOTHUB CTPpYyKTypHBIE peoOpa3oBaHus JaHHOW CXEMBI, OTpe-
JEJINTh NePEeJaTOYHYI0 (PYHKIMIO AJIS CIy4asl pa30MKHYTOIO U 3aMKHYTOTO COCTOSI-
HUS CUCTEMBI.
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Puc. 3. Ucxoanas ctpykrypHas cxema quHeitHoit CAY ansa npumepa 3



Pemenue.

B nepByto ouepenp 0003HAYMM MPOCTEHIIE BUABI COCTUHEHHSI 3BEHBEB (PHC.
5 B pabote [3]), npeacTaBieHHBIC B CXeME B IBHOM BH/JE, U IIpeoOpasyeM ux. Bross
HOBBIE MepeaaTovHble GyHKIUU aJisi 0003HAUCHHUS TPeoOpa30BaHHBIX YIaCTKOB CXe-
MBI, TIPOJIOJKMM TEKYIIYIO UX HyMmepaluio. OTMETHM Ha cXeMe MOCIIeI0BAaTeIbHOE U
napajuieIbHOE COTJIACHOE COCIUWHEHHE 3BEHHEB, O0O3HAYMB HMX COOTBETCTBEHHO
Wi3(S) 1 Wy4(s) ( puc. 4). Ilepenarounast GyHKIUS TOCIEIOBATSIIBHOTO COCTMHCHHS
COTJIACHO cXxeMe Oy/IeT UMEThb BUI:

W13 (S) = Wz (S)Ws (S) (5 1)
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Puc. 4. CtpykrypHas cxema rnociie 0003HaueHUs MPOCTSHIINX COSTUHESHUM

[TapannensHOE COTNIaCHOE COENMHEHUE MMEET OJHMH W3 KaHAJIOB C €IUHUYHOU
nepeaaToyHor QyHKIUEH (COSIMHUTENbHAS JTUHUS, HE COAepIKamas THHAMHISCKOTO
3BEHA), 9TOT KaHaj MPUMBIKAET COOKY K YCTPONCTBY CpaBHEHHUs (CO 3HAKOM «MHU-
HYC»), TO3TOMY TIOCJI€ PACCTAHOBKH 3HAKOB MEPEIATOYHYIO0 (PYHKIIUIO TAKOTO COEIH-
HEHHUS MOHO 3aIucaTh CJICIYIOIIIM 00pa3oM:

Wi, (s) =W, (s) —1. (52)

[Toce mpoBeACHHBIX TPEOOPa30BaHU CTPYKTYpHAsK cXxema OyJIeT UMETh BHUJI,
MpEeICTaBIICHHBIA Ha PUC. .

bosbiie npocTelmmx COeAMHEHUN 3BEHBEB B CXEME B SBHOM BHUE HeT. OqHa-
KO MOJKHO BBITIOJTHUTH HECJIOKHBIE MPe0Opa3oBaHUsI CXEMbI, KOTOPBIE HE MCHSIOT €¢
cTpykTypy. [lepBoe CBOWCTBO XapaKTEpPHU3yeTCs PABEHCTBOM CHUTHAasa, BXOAIICTO B
y3ell, U BCEX BBIXOMSIIUX M3 HEro CUrHajioB (cTpoka 1 B Taba. 5 pabotsr [3]) — 060-
3Ha4YeHbl OykBoW X. HomMep cTpoku mpuMeHsieMoro cBoicTBa u3 tabda. 5 padotsl [3]
0003HauEH B Kpyre psoOM C 00JIACTHIO BBIMIOIHIEMOTO MPeoOpa3oBaHMs, OTMEUYCH-



HOI myHKTUpOM. [lepeMenienue y3na U3 Ha4ajabHOrO MOJIOKEHUS (3aKpallleHHas TOY-
Ka) B KOHEUHOE (ITyCcTasi TouKa) MOKa3aHO Ha pUC. 5 MPO3pauHON CTPEIIKOM.
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Puc. 5. CtpykTypHas cxema rnocie 00beIMHEHHS 3B€HbEB

[TockonbKy cymMMaTopbl (YCTPOWCTBA CPaBHEHHUS) BBIMOJHSAIOT ONEPALMIO AJI-
reOpanyeckodl CyMMbl CUTHAQJIOB, TO CBOMCTBA, KacalolMecs JTaHHBIX YCTPOUCTB,
MO TYMHSIOTCS 3aKOHAM clIokeHus. [IpaBuio 3 B Tadir. 5 padotsr [3] cBsa3aHo ¢ acco-
[IUATUBHBIM 3aKOHOM, O3HAYaroIIUM, YTO MOXHO BbIOpaTh MOPSIOK MOCIEI0BATEIb-
HOTO CYMMHUPOBaHUSI HECKOJIBKHX CHTHAJIOB (0003HAYCHBI HA cxeMe 4, b, ). Pesysb-
tat d 0 ¥ ocie npeoOpa3oBaHuUs TOJDKEH OBITh OJIMHAKOBBIM:

d=b-a-c (m0) =(b—a)—c (nocne). (53)

CaoiictBo 2 (cM. Tabs. 5 B padote [3]) kacaeTcsi KOMMYTaTUBHOTO 3aKOHA U SIB-
JISIETCS TIOATBEPKACHUEM TOTO, YTO HET PA3HUIIBI, B KAKOM TOpsAKE OyIyT ClIeI0BaTh
cllaraeMbIe — PE3yJIbTaT B JIFOOOM clydae HE U3MEHHUTCS (TPU STOM 3HAK OIeparvy He
MMEEeT 3HAUCHMUS):

h=(+f)+g (mo) =e+f+g=e+g+f=(+9)+ f (mocmue). (54)

Yka3zaHHbIC BBIIIC MPEOOPA30BAHUS MPUBOAAT CXEMY K BUIY, H300paKEHHOMY
Ha puc. 6. Vi3MeHeHHs B cXeMe TMO3BOJISIFOT BHOBb YIIPOCTHTD JIBa MPOCTEHINNX BHUIA
COCJMHEHUS: MapaljIebHOE COTJIaCHOE ¢ Pe3yJIbTUPYIOIIeH MepeaaTouHon QyHKIIU-
eit Wi5(S) 1 mapanienbHoe BCTPEUHOE ¢ MOJIOKUTENIbHOM 00paTHO# cBsizbio (ITOC)
Wi6(S) (cM. puc. 6):

W5 () =W;(s) —W; (s); (55)

W, (s)
1 _WlO (S)Wn(s) .

W, (S) = (56)
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Puc. 6. CtpykTypHas cxema mocie nepecTaHoBKA CyMMaTOpOB

Kpome Toro, Ternepb MOXHO 00BETUHHUTD MOCIICIOBATEIbHBIC 3BEHBS C Mepeia-
TouHbIMU QYHKIUAMU Wig(S) 1 W1y(S), Kak mokasaHo Ha puc. 7:

W17 (s) :W16 (S)le (s), (57)

XOTS YKa3aHHOE YIIPOIICHHE CXEMbI ObLIO YK€ MPEACTaBICHO Ha puc. 6, I1e KOHTYp
¢ I1OC coeaunen nocineaoBaTebHO co 38eHOM W1»(S), T. €.

W (S) — W10 (S) W (S) — Wlo (S)le (S) (58)
T LW (W (s) T 1= W (S)W ()
Was(S) |« * Wy(s) |«
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Puc. 7. CtpykTypHas cxema mnocie o0beAMHEHHUS 3BEHhEB

Tem HE MeHee Ooisiee TOAPOOHOE M TMOCCAOBATEIIBHOS PEIICHNE 33Ja4dH I10-
3BOJIICT CHU3UTh BEPOATHOCTH TOSIBJICHUS OMMUOKH. Ecim ke COMHEHUI B TIPaBUITb-
HOCTH JCHCTBUIN HET, 4aCTh perieHus (MoapoOHOe OMMCaHne MpeoOpa3oBaHms) MO K-
HO MPOIYCKATh.



Jlanee BBIMOJIHUM €lIe OJHO MpeoOpa3oBaHue, 3aTParuBarolee AUCTPUOYTHB-
HBIH 3aKOH CJI0KeHUs (mpaBuiio 3 B Ta0. 5 paboTsl [3]), mpUMEHUTENBHO K CXeMe Ha
puc. 7. O4eBUIHO, YTO CUTHAJ V 37I€Ch MOIYYaeTCsl Ha BBIXOJIE HUXKHETO yCTPOMCTBA
CpPaBHEHHUS ITyTE€M BBIUMTAHUS M3 CUTHAJIA Z pe3ysIbTaTa, BEIYMCICHHOTO Ha BEPXHEM
YCTPOMCTBE CPaBHEHHUS:

v=z—(x—Y). (59)

B Beipakennn (59) MOKHO PacKpBITh CKOOKH, TOT/Ia TIOCIIEC TAHHOTO JICUCTBUS
cxema MpUMeT BUJI, MOKa3aHHBIN Ha puc. 8, a popmynia U3BMEHHUTCS CIETYIOIINM 00-
pa3zoM (TIOPSAIOK ClIaraeMbIX MOXET OBITh JFOOBIM):

V=Z+X+Y=Z+Y+X (60)
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Puc. 8. CtpykTypHas cxema rnocjie nepecTpoku yCTpOCTB CpaBHEHUS

Teneps B cxeme, MPUBEACHHON Ha pHUC. 8, MPOCTEHIIINX CBOMNCTB MpeoOpa3oBa-
HUS, HE U3MEHSIONINX CTPYKTYPY CXeMbl, Ooibie HeT. Heo6xonuMo BOCTIONbh30BaTh-
cst boJee CIOKHBIMU MPABUIIAMH, MPETNOIAraloIIMMHU IEPEHOC JTMHUH CBS3H (Y CyM-
MaTopa, YCTpOICTBa CpaBHEHHS WJIM y37a) 4yepe3 JuHamuueckoe 3BeHo. [Ipu stom
pa3ianyaroT MepeHoc JMHUU CBSA3H J0 3BeHa WiH 3a 3BeHo. [locne Takoro npeobpa3zo-
BaHUs M0 paccCMaTpPUBAEMOMY KaHaJly CUTHAJ JOJDKEH IMPOXOIUTh Yepe3 Te )K€ 3Be-
HbS, UTO U JIO IPE0OPa30BaHUS CXEMBI.

[Mepenecem nuuui0 cBsizu (y3enm A) 1o 3BeHa Wy(S) (T. €. MPOTHB HaMpaBICHUS
nepeiadd CUTHaja, TOKa3aHHOTO CTpenkaMu) K y3imy b. J[ist aToro HeoOxoaumMo Boc-
MOJIL30BaThCs MPaBUIOM 4 B Tabi1. 5 paboTsl 3. [loHATHO, YTO NpU NIepeaaye curHaia u3
Touku b uepe3 Touky A B Touky B u I' curnan B o6oux ciydasx (110 u mocie npeoopa-
30BaHMsA) JOJDKCH TpoXoauTh uepe3 3BeHO W, (S). Eciin He oOparatbest k Tabm. 5 B pa-
oote [3], TO MOXHO MPOCTO MPOAYOIMPOBATh JBa KaHAIa HE3aBHCHUMO APYT OT Jpyra,
IPY 5TOM OHHU 00a TOJDKHBI cofiepikaTh 3BeHO Wy(S), kak mokazano Ha puc. 9. ¥Yzem A
1ocJie MepeHoca Yepe3 3BeH0 MOXKHO TIOMECTHUTH B JII0OOM MecTe Bosiie y3ia b (cormnac-



HO TipaBwity 1 3 Tabm. 5 padots! [3]). Hanbomnee ymoOHBIM BBITJISIUT PACIIONOKCHHUE,
OTMEUEHHOE IyCTOM Toukoi A’ (cM. puc. 8).
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Puc. 9. CtpykrypHas cxema mociie mepeHoca ysia A

Terneps MOXXHO BHOBB YIPOCTUTH TocienoBarenbHoe Wig(S) u mapamiensHoe
cornmacHoe Wig(S) coeauHEHUsT 3BEHbEB MO0 Cpasy OOO3HAYUTH MapalIebHOES
BcTpeunoe coenuaenne Wo(S), B orpumarensHoi oopaTHoi cBsazu (OOC) koToporo
MPHUCYTCTBYIOT ITOCIICOBATEILHO coenHeHHBIC 3BeHBS W,(S) 11 Wis(S):

Wig(8) =Wy, (5) +W, (s); (61)
W (8) =W, ()W (S); (62)
__ Wi(s)
RER RS TREY )
njimn
W, (s) = W (5) (64)

1+ W13 (S) 'W4 (S)W15 (5) '
B cBoro ouepens 3BeHO Wig(S) coequneHo mocieaoBareabHo co 3BeHoM Wi7(S):
W21(S) =W (S)W17 (s); (65)

WJIM Cpa3y MOXHO 3amucaTh CJICTYIONTUM 00pa3oM:
W,,(s) = [W14 (s) +W,(s) ]W17 (). (66)
Jlanee cTaHOBUTCS OYEBHUIHBIM, YTO PACCMOTPEHHBIE paHee MpaBuiia mpeodpa-
30BaHMS K cxeme, n300paxeHHoil Ha puc. 10, HenmpuMeHHUMBI, TTOCKOJIBKY B HEHl me-

PEHOCHUTh KaKyl0-JIMOO JIMHUIO CBSI3M HEIEeNeco00pa3Ho, Tak Kak 3TO JCUCTBUE HE
YCTPAHHUT B3aMMOCBSI3M KOHTYPOB M OyAeT mompocTy JumHuM. CleloBaTeNbHO, B



JTAHHOM CITydae HeOOXOJIUMO BOCIIOJIb30BATHCS OJHUM W3 HarboJiee CI0KHBIX TPaBUIT
(8 mm 9 u3 Taba. 5 paboThl 3), MOpPa3yMEBAIOIIMM MEPEHOC JIMHUM CBS3U (y371a) ue-
pe3 CyMMaTop WIM YCTPOHCTBO cpaBHeHHA. J[Jisi mpeoOpa3oBaHus, CBA3aHHOTO C yKa-
3aHHBIMU JIEMEHTAaMH, BKHO, YTOOBI CHTHAIIBI HA BBIXOJE 00JIaCTH MPEoOpa3OBaHMUS
(TyHKTHPHBIA KOHTYP), MOIy4aeMble C TIOMOIIBI0 apru(PMETHIECKUX OIleparuii BXO/I-
HBIMU CHTHAJIaMHU, JI0 ¥ TTOCIIE MPE0O0pa30BaHMs CXEMbI OCTABAIMCH OJIMHAKOBBIMH.
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Puc. 10. CtpykTypHas cxema nociie 00beIMHEHHUS 3BEHbEB

O0603HaYMM CUTHAJIBI HA CXeMe OyKBaMU: BBIXOJHOM Z M X, = X, BXOJIHBIC — Y
1 X; = X. Ham HeoO6xo01uMo mepeHecTH y3ei 3a YCTPOHMCTBO CpaBHEHHUs (TIpaBuiio 9).
dopmyia, MO3BOJAIONIAS BBIYUCIUTD BBIXOJHOM CUTHAJI B UCXOJHOM CXEME, UMEET
CIICIYIOIINN BU:

Z=X+Y=X+Y;
X, = X.

(67)

[Tocie mepecTpoeHHsI CXeMbl OKaKeTCsl, UTo Ha Bxoj 3BeHa Wg(S) momaercs
CUTHAJI Z, TIOOTOMY HEOOXOJMMO BOCCTAHOBUTH CHTHAN X = Xp. Eciu Ha BwIXO/E M3-
BECTEH CUTHAJ Z, TO HY>KHBIH CUTHAJI X MO’KHO BBIYHCIIUTD TaK:

X, =X=2-Y, (68)

T. €. TpeOyeTcsl BBECTH B CXEMY JOMOJHUTEILHOE YCTPOWCTBO CpPAaBHEHUs, HA KOTO-
pOe MOMUMO CHUTHAJIA Z HY>KHO MOJIaTh CUTHAJ Y JTIFOOBIM 13 CrOCOOOB (CO3/1aB B HYX-
HOM MECTE Pa3BeTBIICHHE CUTHANA — rpaBmiio 1) (cm. puc. 11, a wiu 0).

OpHako OYEBHIHO, YTO 00a MPEACTABICHHBIX CITOc0o0a (MOTYT OBITh U JPYTHE)
XapaKTEpU3yIOT OJHO M TO K€, TTOCKOJIbKY cxema Ha puc. 11, 6 merko moiyqaercs u3
CXeMbI, TPUBECHHOM Ha puc. 11, a, myrem nepenoca y3mna /1 1o 3sena W-(S) mo mpa-
BHITY 4.

Jlanee y>ke MOXKHO TIPUMEHSTH MpaBHIIa, UCIIOJIb30BaBIIMECS paHee. Tak, me-
peHeceM yCTporcTBO cpaBHeHMs 3a 3BeHO Wg(S), a Takxke cymmaTop 10 3BeHa Wi(S).
Kpowme Toro, 1i1st pazaeneHust KOHTYpOB paccpeioToYnM y3en E B IByX Toukax.
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Puc. 11. CtpykTypHas cxema IocJie nepeHoca y3ija 4epe3 CymmaTop

[Tocne mepemeleHus ycTporicTBa cpaBHeHHUs 3a 3BeHO Ws(S) KaHal, comepxa-
it 3BeHO W7(S), OyaeT uatu B 00X0J1, TIO3TOMY B HEM HEOOXOJIMMO BOCCTAaHOBHTH
3BeHo Ws(S). JIpyrumu cioBamu, depe3 3BeHO Ws(S) 10 mpeoOpa3oBaHus MPOXOIUT
CUTHAJI, TTOJTYYCHHBIA KaK pa3HOCTh CUTHAJIOB Z M Y, TIO3TOMY TIOCIIe MpeoOpa3oBaHMsI
oba KaHaya JOJDKHBI cojiepxkath 3BeHO Ws(S), Oka3pIBaroliee BIUSHUE Ha KaKIbIA U3
yYKa3aHHBIX CUTHAJIOB, a TAK)KE U HAa X Pa3HOCTH, T. €.

V=W, (5) (2 - Y) =W, (5)2 ~Wy(S)y. (69)

Bo BTOpOM ciydae mociie mepeHoca cymmaropa o 3seHa Wi(S) HeoOxomumo,
9TOOBI B y3I1e JK ocTayics TOT ke CUrHai Z:

z=x+Yy=W,(s)a—-W,(s)b. (70)

[Tocne mpeobpazoBanusi curHai Y OyJeT CKJIaAbIBaThCs YK€ C CUTHAJIOM a W,
TakuM 00pa3oMm, jJajnee mpoxoanuTh yepe3 38eHo Wi(S), koroporo B kanaine b —y — z
ObITh HEe MoJpKHO. ClieroBaTeIbHO, HEOOXOAUMO B 3TOT KaHajl J0OaBUThH 3BEHO C Tie-
penaToyHoi (GyHKIMeH, oOpatHoi mepemaTounoi ¢ynkimu Wi(S), depe3 KoTopoe
OCYIIECTBIISIETCS TICPEHOC JIMHUU CBSI3H, T. €. MepeaaTovyHas PyHKIHS JOOaBOYHOTO

uma W, (s). Tpu 5ToM 106aByIsIeMOE 3BEHO He JI0JIK-

3BeHa OyJeT UMETh BU]
1



HO OKa3bIBaTh BJIMSIHUS Ha IpYyrod kaHai: a — X — Z. Torna cursain z mocie npeoo-
pa30BaHUs CXEMbI MOXKET OBITh BBIPAXKEH TaK:

z=W,(s)(a+c) =W1(s)[a+ yj =W,(s)a+y=x+Y. (71)

Wi(s)

Jlanee momeHsieM MeCTaMH CyMMAaTop M YCTPOWCTBO cpaBHeHHs (puc. 12) mo
CBOMCTBY 2 Ta01. 5 (KOMMYTAaTUBHBIN 3aKOH):
f=a+c=(b-e)+c=b-e+c=b+c—e=(b+cC)—¢, (72)

a TaKke mpeodpasyeM APYrod ydacTOK CXEeMbl MO TpaBwily 3 (AUCTpUOYTHBHBIA U

acCOIIMATHUBHBIN 3aKOHBI):

p=n+m=n+(k-D)=n+k-I=(n+k)-1I. (73)
2, [wats) |owies) o
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Puc. 12. CtpykTypHas cxeMma MocJie rnepeHoca CcyMMaropa uepe3 3BeHO

[IpeoOpa3zoBanHas cxema OyJIeT UMETh BU/I, IPE/ICTaBICHHBIN Ha puc. 13.

Puc. 13. CtpykTypHas cxema 1mocJe mepecTaHOBKYA CyMMaTopa U YCTPOMCTBA CPaBHEHUS

Kpowme Toro, nmepereceM y3en 3 3a 38eH0 Wyo(S) (cM. mpaBmito 5 Tadm. 5), a 3a-
TEeM MoMeHseM MecTamu y3ibl 3 U U (cBoiicTBo 1). OT™METHM, YTO U3HAYAIBHO KaHA
Z — k — p men B 00xoj 3BeHa Woo(S), oiHaKo mocie mpeodpa3oBaHusl B HEM TOSIB-
JISI€TCS TaHHOE 3BEHO U SBJIAETCS TaM JUIIHUM, (JOPMHUPYSI Ha CBOEM BBIXOJIE€ CUTHAI



n. CJIGI[OBaTeHBHO, B 3TOT KaHall HGO6XOI{I/IMO IoCIaCaAOBAaTCIIbHO IMIOMECTUTL 3BCHO

W,;'(S), KOTOpO€ BEpHET MCXOAHBIH cuTHAN Z iepe 36eHoM W(S):
N=W,(s)z = z=W,(s)n. (74)

Teneps MOXHO YIPOCTUTH TPU KOHTYpPA, MPEACTABISIONINE COOO0M Mmapaieb-
HbIE COEIUHEHUS: corjlacHoe, BcTpeuHoe ¢ OOC u BHOBBH COTJIaCHOE, KOTOPBIE B
CBOIO OYepe/Ib COCTMHEHBI TIOCIICOBATCIIBHO, T. €.

Wi () |
W, (s) —1"‘{\/\/1(5) :|, (75)
_ [W,(S)W,(8)] .
o) = LW 0) )] (79)
W, (5) =1+ W (54 (s) |; (77)
W5 (S) =W,, (S)W,5(S)W,, (S)- (78)

B pesynbrare nosyuum cxemy, n3oopaxkeHHyto Ha puc. 14. Cnenyroiee encT-
BHE — MPUBECTH 3Ty CXEMY K THIIOBOMY BHAY B BHJIE OJHOMEPHOTO JUHAMUYECKOTO
3BeHa (puc. 15, a):

Wzs (s) :W25 (s) - [W7 (S)Ws (S)] (79)

Ecnu HEe0O0X0auMO MOTYyYUTh TUIIOBYIO CTPYKTYPHYIO CXEMY C TJIaBHOW OTpHU-
nareiabHo obpatHolt cBs3bio ('OOC), T. €. ¢ eAMHUYHON TIepenaToYHON QyHKIIHEH
B oOpaTtHOM KaHane (puc. 15, 0), TO ciaeayeTr BOCIOJIb30BaThCA CBOMCTBOM 10 u3
tabs. 5 padotsl [3]:

W, (s) = M- (80)
1-Wi(s)
T W25(S) ﬁ—V N WZB(S) N 4)?—> W27(S) >
W7(s) [ Ws(s) a 6
Puc. 14. CtpykrypHas cxema Puc. 15. TunoBas cTpykTypHas cxema
nocie 00beIMHEHNS 3BEHbEB Pa30MKHYTOM (@) U 3aMKHYTOM (0) cuctem

[IpAMOI'0 KaHaJjia



