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BBenenue

[ensmu ocBoeHMsT TUCTUTIIMHBI «CIieMaibHbIE pa3ielbl MaTEMAaTUKN SIBJISTFOTCS:
dopMupoBaHUE MaTEMaTHYCCKON KYyJIBTYpPhl CTYACHTOB, OCBOCHHE (yHIAMEHTAIBHBIX
OCHOB TEOPUH aBTOMATHYECKOTO YIMPABICHUS TSl TATbHEUINETO MCITOIB30BAHUS B JIPYTHUX
00JacTsSIX MaTeMaTHYECKOTO 3HAHUS U TUCITUTUINHAX €CTECTBEHHOHAYYHOTO COJICpIKaHUSI.

3aayaMu OCBOEHUS NUCHUIUIMHBI «CrieliaibHbIe pa3eiabl MaTeMaTUKW SBIISIFOTCS:
pa3paboTKke  CpeICTB, CIOCOOOB M METOJOB HAayKd W TEXHUKH, HAINpPABICHHBIX Ha
aBTOMATH3AIMIO  JICHCTBYIOIIMX W  CO3/JlaHWE HOBBIX  aBTOMAaTHU3UPOBAHHBIX U
ABTOMAaTUYCCKUX TEXHOJOTMH W TIPOU3BOJACTB; pa3pabOTKe W HCCIEAOBAHUIO CPEICTB U
CUCTEM aBTOMATH3aIlMH U YIPaBJICHUS PA3IMYHOTO HA3HAYEHUS, B TOM YHUCIIC )KHU3HCHHBIM
IIUKJIIOM TPOAYKIIMM H €€ KadyeCTBOM, MPUMCHHUTEILHO K KOHKPETHBIM YCIOBHSIM
MIPOU3BOJICTBA HA OCHOBE OTEYECTBEHHBIX W MEKIyHAPOIHBIX HOPMATHBHBIX JOKYMECHTOB;
WCCJICIOBAHMIO B 00JIACTH TTPOCKTUPOBAHKS U COBEPIICHCTBOBAHUS CTPYKTYP M MPOIECCOB
MIPOMBITIUICHHBIX TIPEATNPUIATHA B paMKax €IWHOTO HWH(GOPMAIMOHHOTO TIPOCTPAHCTBA,;
CO3MAaHUI0O W TPUMCHCHHUIO aJTOPUTMHUYECKOTO, allllapaTHOTO U  IMPOTrPaMMHOTO
obOecrieueHrsT CHCTEM AaBTOMAaTH3allUW, YIPABJICHUS W KOHTPOJS TEXHOJOTHUYCCKUMU
mpoleccaMi Y MPOU3BOJCTBAMH, OOECHEUYHMBAIOIIMX BBIMYCK BBICOKOKaYECTBEHHOM,
0e30MacHO, KOHKYPEHTOCIIOCOOHON MPOIYKIIMA OCBOOOKIAIONIUX YEJIOBEKA IMOJHOCTHIO
WJIM YaCTUYHO OT HEMOCPEICTBEHHOTO y4acTHs B MpoIleccax MOJy4deHHs, TpaHchopmaiuu,
nepeiayn, HUCIOIb30BaHUSA, 3allUThl HHGOPMAIMM UM YIOPABJICHHUS POU3BOJCTBOM;
UCCJIEIOBAHUIO C 1IEJIbI0 0OecriedeHus: BhICOKOA(D(PEKTUBHOTO HYHKIIMOHUPOBAHUS CPEACTB
U CHCTEM aBTOMAaTH3allUM, YIPaBJICHUS, KOHTPOJISA M UCHBITAHUMN 33aJJaHHBIM TPEOOBAHUSIM
Py COOTIOZICHUH MPABIII SKCILTyaTaIlluu U 0€30MacHOCTH.



Metoanyeckue peKOMeHIAIUH M0 BHINOJTHEHUIO PACYETHO-
rpaguieckoi padoTnbl

[Tpu Beimonnenuu PI'P HeoOxonuMo mpuaepKUBAThCS YKa3aHHBIX HIDKE MPAaBHIL

Ecnmu Gyner yctaHOBIEHO, 9YTO pabOThI BHITIOJHEHBI 0€3 COOIONCHHSI ATUX TPaBUJI, TO OHU
He OYyJyT 3a4TEHBI.

1.

Howmep BapuanTa — 3T0O Balll NOPSAIKOBBIA HOMEp MO CHUCKY rpymimbl. Eciau B rpynmne
oomnee 30 crynenrtoB, To 31-if pemaer 1 Bapuant, 32-i1 — 2 BapuaHT U T.]I.

PaboTa nomkHa ObITh BBITIOJHEHA B OTACIBHONU TETPAAH B KJIETKY YEPHUIIAMHU CHHETO
WM yepHoro 1sera. Heo6xoamMo oCTaBiIATh MOJS MUPUHON 3-4 ¢M JIJIs1 3aMedaHuit
pELEH3EHTA.

OO60kKa TeTpaau MOJKHA ObITh odopmileHa 1Mo 00pasily (mpuiiokeHue). B koHie
paboTHhI ClieyeT MPOCTaBUTh AAaTy €€ BBIIIOJHEHUS U PACIIUCAThCA.

Pemmenus 3a1a4u JOMKHBI OBITH TIPEICTABICHBI B TOM K€ MOPAJIKE, KaK OHU YKa3aHbI B
PI'P.

PacuetHo-rpadguueckue pabOTHI, coAepXKalllMe 3aJadyd HE CBOEr0 BapUaHTa,
BO3BPAILAIOTCS CTYAEHTaM JJIsl BHIITOJIHEHHSI CBOUX 33JIaHUU.

[lepen pemeHueM KaxaoW 3ajauyd CTYAEHT O0O0s3aH yKa3aTb HOMEp 3aJayd U
MOJIHOCTBIO BBINIMCATh €€ ycioBHs. PemieHus 3aaad cienyeTr u3jiaratb MOApOOHO U
aKKypaTHO, OOBSICHSII U MOTHBHUPYS BCE JEWUCTBHS MO XOJy pELIECHUs W Jelas
HEO0OXOIMMbIC YEPTEKHU.

B ciiydae He3aueTa CTy/IeHT 00513aH B KpaTYalInii CPOK BBHITIOJIHUTH BCE TPEOOBAHMS
pelieH3eHTa M NpPeACTaBUTh pabOTy Ha TMOBTOPHOE peleH3upoBaHue. Bce
UCIpaBieHus] O(POPMIISIIOTCS B NMEPBOHAYAIBHO BBIMOJIHEHHOW paboTe mociie BCex
3aJaHUIl.

PacuetHo-rpaduyeckyto paboTy HEOOXOAMMO MPENOCTaBUTh Ha MPOBEPKY 3a
HECKOJIbKO JHEH /10 3ayeTa WM SK3aMEeHa.

PacuetHo-Tpadmueckass paboTa BKIIOYAET CIEAYIOLIUE pa3Jenbl: KOMIUIEKCHbIE

Yucia U JeHCTBUS HaJl HUMU, KOMITJIEKCHbIE (DYHKIIMK U npeoOpa3zoBanus Jlaraca.



HNuauBuayajabHble 32JaHUA 1JIS BBINOJHEHUS PAacYeTHO-TpadpuIecKoi
padoThI.

Bapuanr 1.

1.1. Ha nnockoctu I'aycca nanectw Touku Z1...7Z3, COOTBETCTBYIOIIME KOMIUIEKCHBIM
YHCIIaM.
1.2. 3anucarb B TPUTOHOMETPHUYECKOH U MMOKa3aTeabHON (hOpMax KOMIUIEKCHBIE YUCIA.
1.3. ClOXUTh KOMIUIEKCHBIE uMciia Z; W Z,, BBUECTh M3 Z, KOMIUIGKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 5-j2, Zo= -2+ j6,1, Z3 = -J3
2. Jlnsg HWKeNpUBEACHHBIX KOMIUICKCHBIX (YHKIIMH TOCTPOUTH IpadUKH 3aBUCHMOCTEH
X(w), Y(w), A(w), p(w), W(jw)

W(jw) = _j5w(22+ jw)_

(2+ J0.2w)“ (2 + j20w)

Bapuanr 2.
1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIINE KOMIUIEKCHBIM
YHUCIIaM.
1.2 3anucarbh B TPUTOHOMETPUYECKON U MOKA3aTENbHOU (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 CnoxutTh KOMIUIGKCHBIE umciia Z1 u Z2, BblueCTh U3 72 KOMIUIEKCHOE YMCIIO
Z.1,paznenuTh KOMIUIEKCHOE 4nciio Z2 Ha Z.3.
Z1 = 6-j3, Zo = -3+ j5,2, Z3 = -_]4
2. JIns HIWKETPUBEIECHHBIX KOMIUIEKCHBIX (PYHKIIUN TOCTPOUTH TpadUKH 3aBUCUMOCTEH
X(w), Y(W), A(W), p(w), W(w)
j10w

W(jw) = 2+5jw

Bapuanr 3.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIME KOMILIEKCHBIM
YUCTIaM.
1.2 3anucarh B TPUTOHOMETPUYECKOM U MOKa3aTEIbHOM (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 Cnoxutb KOMIUIEKCHBIE uHcia Z; U Zp, BBUECTh U3 Z, KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 7-j4, Z,= -4 + j4,3, Z3 = -_15
2. Jlnsg HWKeNpUBEACHHBIX KOMIUIEKCHBIX (YHKIMN TOCTPOUTH IpadUKH 3aBUCUMOCTEH
X(w), Y(w), A(w), p(w), W(jw)
W(jw) = ¢ jw)2 + w-+1]

@+ j10w)(@+ jO.1w)

Bapuanr 4.
1.1 Ha mnockoctu I'aycca Hanectu Touku Z1...Z3, COOTBETCTBYIOLIME KOMIUIEKCHBIM
YHUCIIAM.
1.2 3anucaTh B TPUTOHOMETPUUECKOH U MOKa3aTeNbHOM (POpMAaxX KOMIIEKCHBIE YUCIA.
1.3 Cnoxuth KOMIUICKCHBIC uMciia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
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Z; pa3ienuTh KOMIUIEKCHOE YHCiio Z; Ha Zs.

Z1 = 8-j5, Zo= -3+ j6,4, Z3 = -16
2. JIns HIDKETIPUBEACHHBIX KOMIUIEKCHBIX (DYHKIHN TOCTPOUTH TpaduKd 3aBUCUMOCTEH
X(w), Y (W), A(w), p(w), W(w)

i3
W(jw) = -8(1+j-W) :
Jw(@+ j5w)

Bapuanr S.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucarh B TPUTOHOMETPUYECKON U NMOKA3aTENbHOU (POpMaxX KOMIUIEKCHBIE YHCIA.
1.3 CnoxuTh KOMIUIEKCHbIE uMcia Z; U Zp, BBIYECTb M3 Z, KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHCiio Z; Ha Zs.

Z1 = 9'j6, Zo= 5+ j5,5, Z3 = -_]7
2. JIns HWKENPUBEACHHBIX KOMIUIEKCHBIX (DYHKUMH MOCTPOUTH TpaUKu 3aBUCUMOCTEN
X(w), Y(w), A(w), p(w), W(jw)
W(jw) = _j20w(1+ jW-)

@+ jO.1w)“ (1+ j10w)

Bapuanr 6.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucarbh B TPUTOHOMETPUYECKON U MOKA3aTENbHOU (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 Cnoxutb KOMIUIEKCHBIE uHcia Z; U Zp, BBUECTh U3 Z, KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHuciio Z; Ha Zs.

Z1 = 4'j7, Zo= -2+ j7,6, Z3 = -_]8
2. Jlns HIWKETPUBEIEHHBIX KOMIUIEKCHBIX (PYHKIIUN TOCTPOUTH TpadUKH 3aBUCUMOCTEH
X(w), Y(w), A(w), p(w), W(jw)
W(jw) = 30jw(1JT jOEW)

1+ j2w)

Bapuanr 7.

1.1 Ha mnockoctu I'aycca Hanectn TOuku Z1...Z3, COOTBETCTBYIOIIHE KOMIIJIEKCHBIM
YU CIIAM.
1.2 3anucarh B TPUTOHOMETPUYECKOM U MOKa3aTeIbHOU (POpMax KOMIUIEKCHBIE YUCIIa.
1.3 Cnoxxuth KOMIUIEKCHBIE YHciia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 2-j5, Z,= -3+ j7,8, Z3 = -_12
2. Jlnsi HIWKETPUBEJECHHBIX KOMIUIEKCHBIX (PYHKIIUN TOCTPOUTH TpadUKH 3aBUCUMOCTEH
X(w), Y(w), A(w), p(w), W(jw)

. 80
W(w) =
(w) (jO.2w)* + jo.2w+1




Bapuanr 8.

1.1 Ha mnockoctn I'aycca Hanectn TOYkHM Z1...Z3, COOTBETCTBYIOIIME KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucarh B TPUTOHOMETPUYECKON U MOKA3aTENbHON (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 Cnoxuth KOMIUICKCHBIC YHciia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3AenuTh KOMIUIEKCHOE YKciio Z; Ha Zs.

Z1 = 6-j3, Z,=-1+ j3,2, Z3 = -J75
2. JIns HWKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKUUN MOCTPOUTH IpaUMKH 3aBUCUMOCTEN
X(w), Y(w), A(w), p(w), W(jw)
Ww) = 19 w)
(2+ j0.2w)“ (1 + j20w)

Bapuant 9.

1.1 Ha mnockoctn I'aycca Hanectw Touku Z1...Z3, COOTBETCTBYIOUIUE KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucarh B TPUTOHOMETPUYECKON U MOKA3aTENbHOU (POpMax KOMILUIEKCHBIE YUCIIA.
1.3 Cnoxuth KOMIUICKCHBIE YHclia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHCIo Z; Ha Zs.

Z1 = 3'j3, Z,=-6+ j8,7, Z3 = -J9
2. JIns HUKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKIUN HOCTPOUTH IpadUKH 3aBUCUMOCTEN
X(w), Y(w), A(w), p(w), W(jw)

. J40w
W(w) = ——
(w) 3+2jw

Bapuant 10.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIIJIEKCHBIM
YHUCIIAM.
1.2 3anucarbh B TPUTOHOMETPUYECKOM U MOKa3aTENbHOU (POpMax KOMIUIEKCHBIE YUCIa.
1.3 Cnoxuth KOMIUIEKCHBIE 4Hciia Z; W Zp, BBUECTh U3 Z; KOMIUIEKCHOE YHCIIO
Z3 pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 7'j2, Z,= -5+ j9,9, Z3 = 'J45
2. JIns HWKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKIUN MOCTPOUTH TpadUKH 3aBUCUMOCTEH
X(w), Y(w), A(w), p(w), W(jw)

. j10w
W(w) = ——
(w) 2+4jw

Bapmuanr 11.

1.1 Ha mnockoctu TI'aycca Hanectu Touku Z1...Z3, COOTBETCTBYIOLIME KOMIUIEKCHBIM
YUCTIaM.
1.2 3amucarh B TPUTOHOMETPUIECKON U MOKA3aTENhHOM (POpMax KOMIUICKCHBIC YUCIIA.
1.3 CiaoXutb KOMIUIEKCHBIE 4Ynciia Z; U Zp, BBIYECTh U3 Zp; KOMILJIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 5,1-j2, Zo= -2+ 16, Z3 = -j4,5.
2. J1ns HWKENPUBEIEHHBIX KOMILIEKCHBIX (PYHKIUNA MOCTPOUTH TpaduKU 3aBUCUMOCTEH
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X(w), Y(w), A(w), p(w), W(jw)

W(iw) = 35(1+ jw)®
W+ j7w)?

Bapuant 12.

1.1 Ha mnockoctu I'aycca Hamect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucarh B TPUTOHOMETPUYECKON U IMOKA3aTENbHOU (POpMaxX KOMIUIEKCHBIE YHCIA.
1.3 Cnoxuth KOMIUICKCHBIC YMclia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3AenuTh KOMIUIEKCHOE YKciio Z; Ha Zs.

Z1 = 6,2-j3, 2,=-3+ J5, Z3 = -J2
2. JInsg HWKENPHUBEACHHBIX KOMIUIEKCHBIX (DYHKUMH MOCTPOUTH TpauKd 3aBUCUMOCTEN
X(w), Y(w), A(w), p(w), W(jw)
Wi(jw) = _TIGW)* + jw+1]

@+ j5Sw)(X+ jO.5w)

Bapuanr 13.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucarh B TPUTOHOMETPUYECKON U MOKA3aTENbHOU (POpMax KOMILUIEKCHBIE YUCIIA.
1.3 Cnoxuth KOMIUICKCHBIE YHciia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z3 pa3ienuTh KOMIUIEKCHOE YHuciio Z; Ha Zs.

Z1 = 7,3']4, Z,= -4 + J4, Z3 = -J9
2. JIns HIWKETPUBEIECHHBIX KOMIUIEKCHBIX (PYHKIIUN TOCTPOUTH TpadUKH 3aBUCUMOCTEH
X(w), Y(w), A(w), p(w), W(jw)

. 25
W(w) = —=——
(w) 1+ j0.2w

Bapuanr 14.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIIJIEKCHBIM
YHUCTIaM.
1.2 3anucarh B TPUTOHOMETPUYECKON U MOKA3aTeIbHOU (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 Cnoxxuth KOMIUIEKCHBIE YHciia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHCiio Z; Ha Zs.

Z1 = 7,3-]4, Z,= -4 + J4, Z3 = -Jg
2. Jlnsg HWKeNpUBEACHHBIX KOMIUIEKCHBIX (YHKIMN TOCTPOUTH IpadUKH 3aBUCUMOCTEH
X(w), Y (w), A(w), p(w), W(jw)

W(w) = 6(1+ jw)®
W+ j3w)?

Bapuanr 15.
1.1 Ha mnockoctu I'aycca HaHectu TOYkH Z1...Z3, COOTBETCTBYIOLIME KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucaTh B TPUTOHOMETPUUECKOH U MOKa3aTeabHON (POpMAaxX KOMIUIEKCHBIE YUCIIA.
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1.3 Cnoxuth KOMIUIEKCHbIE uyMcha Z; U Zp, BBIUECTb M3 Z, KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHCiio Z; Ha Zs.

z,=84-5, z,=-3+])6, z3=-j8.
2. JIns HUKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKUUN MOCTPOUTH IpaUMKH 3aBUCUMOCTEN
X(w), Y (w), A(w), p(w), W(w)
W(jw) = 50 jwi(l-+ jO.%zw)
1+ j2w)

Bapuanr 16.

1.1 Ha mnockoctu I'aycca Hamect Touku Z1...Z3, COOTBETCTBYIOIIHWE KOMIUIEKCHBIM
YHCIaM.
1.2 3anucath B TPUTOHOMETPHUUYECKOM U IMOKA3aTeIbHOM (popMax KOMIUICKCHBIC YUCIIA.
1.3 CloXuTh KOMIUICKCHBIE Yuclia Z; W Zp, BBIYECTh U3 Z; KOMIUICKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHuCciio Z; Ha Zs.

Z1 = 9,5-j6, Zo= 5+ 15, Z3 = 'J7
2. Jlns HWKENpUBEACHHBIX KOMIUICKCHBIX (DYHKIIUN IMOCTPOUTH TpaduKu 3aBUCHMOCTEH
X(w), Y(w), A(w), p(w), W(jw)
W(jw) = j:lOW(12+ jw)_
@+ j0.1w)“ (1 + j5w)

Bapuanr 17.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIUIEKCHBIM
YUCTIaM.
1.2 3anucarh B TPUTOHOMETPUYECKON U MOKA3aTENbHONU (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 Cnoxutb KOMIUIEKCHBIE uHcia Z; U Zp, BBUECTh U3 Z; KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 4,6-j7, Zo= -2+ J7, Z3 = '16
2. JIns HIWKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKIIUN TOCTPOUTH TpadUKH 3aBUCUMOCTEH
X(w), Y (w), A(w), p(w), W(jw)

W(jw) = 0
(jO.3w)* + jO.3w+1

Bapuanr 18.

1.1 Ha mnockoctu I'aycca Hanectn TOuku Z1...Z3, COOTBETCTBYIOIIHE KOMIIJIEKCHBIM
YUCTIaM.
1.2 3amucath B TPUTOHOMETPUYECKOM U MOKa3aTEIHHOU (POopMax KOMIUICKCHBIE YUCIIA.
1.3 CiaoXuTb KOMIUIEKCHBIE 4YWciia Z; U Zp, BBIYECTh U3 Zp; KOMILJIEKCHOE YHCIIO
Z; pa3AenuTh KOMIUIEKCHOE YKciio Z; Ha Zs.

2,=3,7-J]3, Z,=-6+j8, z3=-}5.
2. Jlnsi HIWKENPUBEIECHHBIX KOMIUIEKCHBIX (PYHKIIUN TOCTPOUTH TpadUKH 3aBUCUMOCTEH
X(w), Y (w), A(w), p(w), W(jw)
W(jw) = _j5w(42+ jw)_
(4+ j0.2w)° (4 + j20w)
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Bapuanr 19.

1.1 Ha mnockoctu I'aycca nHanectn Touku Z1...Z3, COOTBETCTBYIOUIME KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucaTh B TPUTOHOMETPUYECKON U MOKa3aTeIbHON (opMax KOMIUIEKCHBIE YHCTIA.
1.3 Cnoxuth KOMIUICKCHBIC YHciia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3AenuTh KOMIUIEKCHOE YKciio Z; Ha Zs.

z,=3,7-3, z,=-6+]8, z3=-}5.
2. JIns HWKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKUUN MOCTPOUTH IpaUMKH 3aBUCUMOCTEN
X(w), Y(w), A(w), p(w), W(jw)

. 20w
Ww) = ZJ + jw

Bapuant 20.

1.1 Ha mnockoctn I'aycca Hanectw Touku Z1...Z3, COOTBETCTBYIOUIUE KOMIUIEKCHBIM
YHUCIIAM.
1.2 3anucarb B TPUTOHOMETPUYECKOM U MOKA3aTENbHOU (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 Cnoxuth KOMIUICKCHBIE YHclia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHCIo Z; Ha Zs.

Z1 = 2,8-j5, Z,=-3+ J7, Z3 = -J4
2. JIns HUKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKIUN HOCTPOUTH IpadUKH 3aBUCUMOCTEN
X(w), Y (w), A(w), p(w), W(w)

. j40w
W(w) = ——
(w) 2+8jw

Bapuanr 21.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIIJIEKCHBIM
YHUCTIaM.
1.2 3anucarh B TPUTOHOMETPUYECKOM U MOKa3aTeIbHOM (POopMax KOMIUIEKCHBIE YUCIIA.
1.3 Cnoxutb KOMIUIEKCHBIE uHcia Z; U Zp, BBUECTh U3 Z; KOMIUIEKCHOE YHCIIO
Z3 pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 7,9'j2, Zr= 5+ Jg, Z3 = 'j3,5.
2. JIns HWKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKIUN MOCTPOUTH TpadUKH 3aBUCUMOCTEH
X(w), Y(w), A(w), p(w), W(jw)

W(w) = 35(1+ jw)®
W+ j7w)?

Bapuanr 22.
1.1 Ha mnockoctu I'aycca Hanectn Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIIJIEKCHBIM
YUCTIaM.
1.2 3amucarh B TPUTOHOMETPUYECKOM U MOKa3aTEIhHOU (POopMax KOMIUIEKCHBIE YUCIIA.
1.3 Ciaoxutb KOMIUIEKCHBIE 4Ynciia Zi; U Zp, BBIYECTh U3 Zp; KOMILJIEKCHOE YHCIIO
Z; pa3AenuTh KOMIUIEKCHOE YKciio Z; Ha Zs.
2,=6,3-J3, z,=-9+)3, z3=-j7,5.

2. Jlnsg HIKENPHUBEACHHBIX KOMIUIEKCHBIX (DYHKUMN MOCTPOUTH TpauKu 3aBUCUMOCTEN
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X(w), Y(w), A(w), p(w), W(jw)

W(jw) = 10[(jw)? + jw +1]
@+ j5w)(L+ jO.5w)

Bapuant 23.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIUIEKCHBIM
YHCJIaM.
1.2 3anucarh B TPUTOHOMETPHUUYECKOM U MOKa3aTeIbHOW (hopMax KOMILJICKCHBIC YHCIIA.
1.3 CnoxuTh KOMIUICKCHBIC uHMciia Z; U Zp, BBIYECTh W3 Z, KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 1- 12, Zo= -6 + j6,5, Z3 = -J4
2. Jlns HWKENpUBEACHHBIX KOMIUICKCHBIX (DYHKIIUNA MOCTPOUTH TpauKku 3aBUCHUMOCTEH
X(w), Y (w), A(w), p(w), W(jw)

. 45
W(w) = ——
(w) 1+ jO.5w

Bapuanr 24.

1.1 Ha mnockoctn I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIINE KOMIUIEKCHBIM
YHUCIIaM.
1.2 3anucarh B TPUTOHOMETPUYECKON U MOKA3aTENbHOU (POpMaX KOMIUIEKCHBIE YHCTIA.
1.3 Cnoxuth KOMIUICKCHBIE YHclia Z; WM Zp, BBUECTh U3 Z; KOMIUICKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHCiio Z; Ha Zs.

Z1 = 2 - J3, = -7+ j5,5, Z3 = -Jg
2. JIns HIKETIPUBEJECHHBIX KOMILUIEKCHBIX (PYHKIIUN TOCTPOUTH TpadUKH 3aBUCUMOCTEH

X(w), Y(w), A(w), p(w), W(jw)

W(jw) = 10(1+ jw)?
W+ j2w)?

Bapuanr 25.

1.1 Ha mnockoctu I'aycca Hanect Touku Z1...Z3, COOTBETCTBYIOIIHE KOMIIJIEKCHBIM
YHUCTIaM.
1.2 3anucarh B TPUTOHOMETPUYECKON U MOKA3aTeIbHOU (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 CnoxuTh KOMIUIEKCHBIE uMciia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 3- 14, Zy,= -8 + j4,5, Z3 = -_]3
2. Jlnsg HWKeNpUBEACHHBIX KOMIUIEKCHBIX (YHKIMN TOCTPOUTH IpadUKH 3aBUCUMOCTEH
X(w), Y (w), A(w), p(w), W(jw)
W(jw) = 60jw(1JT jO.EW)

@+ j2w)

Bapuanr 26.
1.1 Ha mnockoctu I'aycca Hanectu Touku Z1...Z3, COOTBETCTBYIOLIME KOMIUIEKCHBIM
YHUCIIAM.
1.2 3anucaTh B TPUTOHOMETPUUECKOH U MOKa3aTeabHON (POpMAaxX KOMIUIEKCHBIE YUCIIA.
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1.3 Cnoxuth KOMIUIEKCHbIE uyMcha Z; U Zp, BBIUECTb M3 Z, KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHCiio Z; Ha Zs.
z,=4-]5 2,=-9+j6,5, z3=-)9.
2. JIns HUKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKUUN MOCTPOUTH IpaUMKH 3aBUCUMOCTEN
X(W), Y (W), A(w), o(w), W(iw)
W(jw) = !30W(12+ jW)-
1+ jo.6w)“(1+ jo6wW)

Bapuanr 27.

1.1 Ha mnockoctn I'aycca Hanectn Touku Z1...Z3, COOTBETCTBYIOUIME KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucaTh B TPUTOHOMETPUYECKOM U MOKA3aTeIbHON (POPMAX KOMILIEKCHBIE YUCIIA.
1.3 CnoxuTh KOMIUIEKCHbIE uMcia Z; U Zp, BBIUECTb M3 Z, KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

z,=5-)6, z,=-5+J5,5, z3=-J8.
2. JIns HUKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKIUN MOCTPOUTH TpadUKH 3aBUCUMOCTEN
X(w), Y (w), A(w), p(w), W(w)

W(jw) = 70
(j0.35w)? + jO0.35w+1

Bapuanr 28.

1.1 Ha mnockoctu I'aycca Hanect ToukH Z1...Z3, COOTBETCTBYIOIIME KOMILIEKCHBIM
YUCTIaM.
1.2 3anucath B TPUTOHOMETPUYECKOM U MOKa3aTEIbHOM (POpMax KOMIUIEKCHBIE YUCIIA.
1.3 Cnoxutb KOMIUIEKCHBIE uHcia Z; U Zp, BBUECTh U3 Z; KOMIUIEKCHOE YHCIIO
Z; pa3ienuTh KOMIUIEKCHOE YHciio Z; Ha Zs.

Z1 = 6 - _]7, Zy,= -4 + j7,5, Z3 = 'J?
2. JIns HWKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKIUN MOCTPOUTH rpaduKH 3aBUCUMOCTEH
X(w), Y(w), A(w), o(w), W(w)
W(jw) = _j6w(22+ jw)_

(3+ jO.2w)“(3+ j20w)

Bapuanr 29.

1.1 Ha mnockoctu TI'aycca Hanectu Touku Z1...Z3, COOTBETCTBYIOLIME KOMIUIEKCHBIM
YUCTIaM.
1.2 3amucath B TPUTOHOMETPUIECKON U MOKA3aTEIhHOM (POpMax KOMIUICKCHBIC YUCIIA.
1.3 CiaoXxutb KOMIUIEKCHBIE 4YHciia Z; U Zp, BBIYECTh U3 Zp; KOMILJIEKCHOE YHCIIO
Z; pa3AenuTh KOMIUIEKCHOE YKciio Z; Ha Zs.

Z1 = 7 - 13, Zy= -3+ j8,5, Z3 = '_l6
2. Jlnsg HWKeNpUBEACHHBIX KOMIUIEKCHBIX (YHKIIMN TOCTPOUTH IpadUKH 3aBUCHUMOCTEH
X(w), Y(w), Aw), p(w), W(jw)

. j40w
W(w) = 4J + jw
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Bapuanr 30.

1.1 Ha mnockoctu I'aycca nHanectn Touku Z1...Z3, COOTBETCTBYIOUIME KOMIUIEKCHBIM
YUCIIAM.
1.2 3anucaTh B TPUTOHOMETPUUECKOHN M MOKa3aTeNbHOM (POpMaxX KOMIIEKCHBIE YUCIA.
1.3 Cnoxuth KOMIUICKCHBIC YHciia Z; W Zp, BBUECTh U3 Z; KOMIUIGKCHOE YHCIIO
Z; pa3AenuTh KOMIUIEKCHOE YKciio Z; Ha Zs.

2,=8-15  z,=-2+j75, z3=-}5.
2. JIns HWKENPUBEIEHHBIX KOMIUIEKCHBIX (PYHKUUN MOCTPOUTH IpaUMKH 3aBUCUMOCTEN
X(w), Y(w), A(w), p(w), W(jw)

. 160w
W(w) = ——
(w) 6+5jw
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