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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM ToJly Ha 3aceJaHuu Kapeaphbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUSTUHN

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHA0KEHUS POMBIIUICHHBIX MPEATIPHITAN

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl DICKTPOCHA0KEHUS IPOMBIIUICHHBIX MPEITPUITHN

[Iporokom ot 20 . Ne

3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2028 - 2029
y4eOHOM T'oJTy Ha 3aceJaHuu Kapeapbl DIEKTPOCHAOKCHHS TPOMBIIIICHHBIX MPEATPUSTHN

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

OcBoeHrE OCHOB TEOpPUHM aBTOMATHYECKOIO YIPABJICHHUS KaK TEOPETUYECKOW U
dbyHIaMEHTaNbHOM 0a3bl IMOCTPOCHHUS W aHaIW3a COBPEMEHHBIX CHCTEM aBTOMATHYECKOTO
YIIPaBIICHUS DJICKTPOIIPUBOIAMU.

2 MecTo JUCHMIIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

Jucrtumnmuaa «OCHOBBI TEOPUHM aBTOMATHUYECKOTO YIIPaBJICHUS» BXOJIUT B 00SI3aTEIIbHYIO
4acTh Y4eOHOTO M1aHa 00pa3oBaTeIbHON IPOrPAMMBI.

Jlnst  w3ydeHHWs  JAMCHMIUIMHBI ~ HEoOXoaWMbl  3HaHMS  (YMEHHs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUECHHUS UCIUILINH/ IPAKTHK:

[IepexoHble MpoLIeCcChl B 3JIEKTPOIHEPIETHUECKUX CUCTEMAX

dusnka

MaremMaTuka

Teopernyueckre OCHOBBI JIEKTPOTEXHUKU

3HaHus (yMEHUs, BIAJCHUS), TTOJYYCHHBIC TIPU M3YYCHUH JAaHHOW JUCIMIUIMHBI OyIyT
HEOOXOTUMBI JIJISl U3YUCHHSI JUCIIUILTIH/TIPAKTHK:

[lepexoHbIe MPOILIECCHI B AJEKTPOIHEPTETUYECKUX CUCTEMAX

MukpomnpoiieccopHble yCTPOMCTBA peIeHOMN 3aIUThl U aBTOMATUKU

[ToaroroBka K mporerype 3aliuThl ¥ 3aII1UTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

[ToaroroBka k caaue u cava rocy1apCTBEHHOTO HK3aMeHa

3 Komnerenuun ody4aromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHH s

B pesynbraTe OCBOEHMS AUCUMILIMHBL (MOAyJsi) «OCHOBBI TEOpPUM aBTOMATUYECKOTO
yIpaBiIeHUs» 00ydaroIuiics JoJKeH 001afaTh caely oMU KOMIIETEHIUAMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-4 CriocobeH ucnonb30BaTh METOJbI aHAIM3a U MOJEIMPOBAHMS DJIEKTPUUECKUX Leneil u
HIIEKTPUYECKUX MaIIUH

OIlK-4.1 CriocobeH olieHMBaTh MapaMeTpbl HOPMAJbHBIX M ABAPUHHBIX PEXKHUMOB
NEKTPUYECKUX IIeNed U MallMH C MCIOJIb30BAaHHEM METOAOB aHalu3a U
MOJIETUPOBaHUS

OIIK-4.2 Pa3pabatbiBaeT MeponpusaTuUs MO YJIY4YIIEHHIO I[IOKa3aTejell KauecTBa

Da60TBI OJICKTPHUUCCKUX 1€ M MaIlliH




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)

OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBseT 3 3aueTHbIX equnul] 108 akax. yacos, B
TOM YHCIIE:

— KOHTaKTHas pabora — 52,8 akaj. 4acos:

—aynutopHas — 51 akaj. 4acos;

— BHeayautopHas — 1,8 akan. 4acos;

— camocTosTenpHas padboTa — 55,2 akaj. 4acos;

— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;

dDopMa aTrecraluu — 3a4€CT.

AynutopHas 3 e
o | xoHTakTHas pabora E 5 dopma TeKyILIero
=
5 B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axan ) =l N p Kon
S 3 ©| caMocTOATEeNBEHOM | yClIeBaeMOCTH U
JUCHIUTUTAHBI 5 £ < . | xoMneTeHIH
@) g & paboThI TIPOMEKYTOUHON
Tlex. mab. | mpaxT. z'9 aTTeCTaluu
3aH. 3aH. | O &
1. 1. OO6mue cBeaeHUs O
CHUCTEMax aBTOMAaTHYECKOTO
yrpasaeHus (CAY)
1.1 1.1 OcHOBHBIE ITOHATHS
B TEOPUU ABTOMATHYECKOTO
TIpaBJICHUSI. IpuHIUIB N
iOET OCHMSL p cneTem CamocTtosTenbHOE | YCTHBIN ompoc
p u3y4eHue yueOHoii| (cobecemoBanue), OIIK-4.1,
ABTOMAaTHYECKOTO 6 2 2 6 N
U Hay4HOU Harnmcanue AKP OIlK-4.2
yIpaBJICHHUS (CAY).
JIUTEPaTyphl Nel
CHCTeMbl aBTOMATHUYECKOTO
perymupoBanus (CAP) kak
qacTHBIN ciydait CAY
Hroro no pazaeny 2 2 6
2. 2. MaTeMaTH4eCKO€e OIMCAaHUE
CHUCTEM aBTOMATHYECKOTO
YIpaBJICHHS
CamocrosTenpHOoe
2.1 2.1 MaremaTudeckoe HBVACHIE VICGHOI
onucanue CAYVY. Ilonsrue yHHa zﬂoﬁ Konrtponbnas
CTPYKTYpHOI CXEMBI. Y pabota Nel, , OIIK-4.1,
.| 6 2 15 8 JINTEPATYPBI.
Co3pnanue CTPYKTYPHOM Hanncanue AKP OIIK-4.2
N IToaroroBka k
CXEMBI 10 MaTEeMaTHIECKOI . No2
MozeH KOHTPOJIBHOM
’ pabote Nel.
HWroro no pazngeny 2 1,5 8
3. 3. TumoBble IUHAMUYECKUE
3BEHbS M HX OCHOBHBIE
XapaKTePUCTUKU
3.1 3.1 [Tousitue
[ToaroroBka
JTUHAMHYECKOTO 3BCHA. N
nabopaTtopHoOi
Twursl JIUHAMUYECKUX
padote Nel.
3BeHbEB. [IOHATHE W CYTh CaMOCTOSTOIBHOE
nepefaToyHoll  QyHKIMH. 6 3 15 7 |usvaenne vacGHoii Hammcanne AKP OIlK-4.1,
ITonsTue MEePEXO0IHOTO ! Y Y . Ne3 OIIK-4.2
U Hay4HOU
mporecca. Ilonsarue
N JUTEPATYPHI.
HUMITYJIbCHON GbyHKIUH.
Odopmnenne
AMITIUTY THBIE u
oTyeTa
YaCTOTHBIC




3.2 3.2 Anepuoanueckoe

IToaroroBka k

3BEHO IIEPBOrO  IOPSAKa, nabopaToOpHO
ero OCHOBHBIC pabote No2.
XapaKTEePUCTHUKH. CaMOCTOS[TeJ'ILHO? Hamncanne AKP OIK-4.1,
Anepuouueckoe 3BEHO 1,5 7 |u3yueHue yueOHOM No3 OTIK-4.2
BTOPOTO  NOpSIKa,  €ro Y HAYYHOU B '
OCHOBHBIE XapaKTEPUCTUKH. JUTEPATyPHI.
KounebarensHoe 3BEHO, ero Odopmiienne
OCHOBHBIE oTYerTa.
3.3 3.3 UnrerpambHbie ;%ig;?;};?o;
(MHTETpHUPYIOLIHME) 3BCHBS,
UX BHIBI W  OCHOBHBIC Cal\ld)gf;);:;!i.ﬂoe
XapaKTePUCTHKH. 15 7 |msyuenue yueomoii Hanucanne AKP OIlK-4.1,
HuddepennuaibHbie ! 1 HayIHOH Ne3 OIIK-4.2
(zudbepernmpyromie) JIUTEPATYyPHI.
3BEHbsS, HMX  BHIBl | Otbopene
OCHOBHBIE XapaKTEPUCTHKH. oTUeTa.
Wroro no pazgeny 4,5 21
4, 4. CTpyKTypHBIE CXEMBI
CHCTEM ABTOMaTHIECKOTO
yIpaBJICHHS
CamocTtosTenbHOE | YCTHBIN 0ompoc
i'iMH 41 Hpgggai:)};z?{iz 6 15 g |Hsyuenne y4eOHo¥ | (cobecemoBanue). OIIK-4.1,
: ' U Hay4HOU Hanucanne AKP OIlK-4.2
CTPYKTYPHBIX CXEM. e — Nod
Hroro no pazgeny 1,5 6
5. 5. OueHka KauecTBa CHCTEM
ABTOMATHYCCKOT'O
5.1 5.1 CramuoHapHsle Hu
JTMHAMHAYECKHE PEKUMBI
CAP. Ilonsitue u KpuTepuu CaMOCTOSTENEHOE
yCTOHIMBOCTH.  3amac 1o u3yuenue yueOHoii| Hamucanue AKP OIlK-4.1,
(aze u ammuaryzae.| 6 1,5 6 1 Hay HO# NoS OITK-4.2
KauectBo mporecca - ’
peryimuposanus. Kpurepun fTATCPATYPRL.
KavecTBa mporecca
pEryJIMpOBaHUsl.
Hroro no pazaeny 1,5 6
6. 6. OnTuMaibHbIC JUHCHHBIC
CHCTEMBI aBTOMAaTHYECKOTO
perynupoBanus (CAP)
2;‘[1TI/IMaJ'IL?I.I:;I;X mg::;j::z CamocrosrensHOe | YCTHBIN orpoc
CAP. Kpurepun 15 0o |W3yueHne yueOHoit| (cobecenoBaHnue). OIlK-4.1,
OIITHMANEHONO ' ' Y HAyIHOH Hanucanne AKP OIIK-4.2
JUTEPATYPBHI. Ne6
peryJIupOBaHusI.
SI.OZCTpOCH?/If omn?aggf},l:zz CamocrosrensHOe | YCTHBIN onpoc
cHoTOM U ——— 15 o |W3yuenne yueOHoit| (cobecenoBaHnue). OIlK-4.1,
' Y HAyIHOH Hanucanne AKP OIIK-4.2
pEerynupoBaHus KOOPAMHAT PY— o6
(CITIPK) 6
6.3 6.3 IIpunuun pacuera u CamocrosTenpHOe | YCTHBIN onpoc
HCCIICTOBAHMS 15 o |u3ydenne yuebHoil| (cobGecenoBanue). OIIK-4.1,
JIByXKOHTYPHOH ! U Hay4HOU Hanucanne AKP OIIK-4.2
acraruueckoid CAP JIUTEPATYpHL. Ne6
CamocTtosTenbHOe | YCTHBIN ompoc
6.4 6.4 Ontummzanus CAP 15 o |M3yueHne yuebHoii| (cobecenoBaHue). OIIK-4.1,
Ha pa3InYHbIC ONTUMYMBI ' W Hay4HOU Hanucanne AKP OIlK-4.2
JIUTEPATYPHIL. Ne6




Uroro no pazneny 15 6 8,2
HWroro 3a cemectp 34 17 55,2 3a4€T
Hroro no aucuuIuinHe 34 17 55,2 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jis  peanm3anuu  MPEAYyCMOTPEHHBIX BUIOB y4eOHOM pabOThl B KauecTBE
00pa30oBaTeNbHBIX TEXHOJIIOTUN B MPENOAABAHUM JUCIMILTUHBI UCIOIB3YIOTCS TPaIUIMOHHAS U
nH(}OPMAIIMOHHO-KOMMYHHUKAIIMOHHAST 00pa3oBaTeIbHbIe TEXHOJIOTHH. [lepenada HeoOXoAMMBIX
TEOPETUYECKUX 3HAHUW U (HOPMHUpPOBAHHE OCHOBHBIX MPEACTABICHUN NPOUCXOAUT C
MCIIOJIb30BAaHUEM MYJIbTUMEIUMHOTO 000PYI0BaHHUS.

Jlexumu TPOXOAAT B TPaAMIIMOHHOW ¢opme, B ¢dopme JeKIui-Bu3yanu3anui. Ha
JEKIUHU-BU3YaTU3alUN U3JI0KEHNE coJiepKaHus COIIPOBOXKAAETCA IIpe3eHTalen
(eMoHCTpaIyeil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WITIOCTPATUBHBIX, TpapUYECKHX, ayduO- W BUICOMATEPHATIOB). BO3MOXXHBI JEKIUU —
KOHCYJIbTAIllMM, Ha KOTOPBIX HM3JI0KEHHE HOBOIO MaTepHalia COMPOBOKIACTCS MOCTAHOBKOM
BOITPOCOB U TUCKYCCHUEW B MOUCKAX OTBETOB HA 3TU BOIIPOCHI.

6 YueOHO-MeTOAMYeCKOe 0OOecredeHue CAMOCTOSITeIbHOM padoThl 00y4arouXCsl
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M HHPOPMAIMOHHOE 00ecnedyeHrue JUCITUTITIMHBI (MO/YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Tnaseipun, I'. B. Teopus aBTOomMaTmueckoro perynupoBanusi / I'maseipun I'.B. —
HoBocubupck : HI'TY, 2014. — 168 c.: ISBN 978-5-7782-2473-5. — TekcT : 3J€KTPOHHBINA. —
URL: https://znanium.com/catalog/product/558731 (mata obpamenus: 17.03.2025). — Pexum
JIOCTyTIa: IO IOIITUCKE.

2. Taiigyk, A. P. Teopuss aBTOMAaTW4ecKoro yNpaBJICHUS B NMPHUMEpax W 3aJavax C
pewenusiMu B MATLAB / A. P. T'aiinyk, B. E. benses, T. A. IIbsiBuenko. — 7-€ u3f., crep. —
Cankr-IlerepOypr : Jlamp, 2023. — 464 c. — ISBN 978-5-507-45506-5. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs cucTema. — URL:
https://e.lanbook.com/book/271256 (mata oGpamienus: 22.04.2025). — Pexum gocTyma: s
aBTOPU3. MTOJIb30BATENEH.

0) lonmoHuTeIBHAS TUTEPaTypa:

1. Cucrembl ynpaBieHUS TEXHOJOTMYECKHMMM IIpoleccaMM U HH(OpMalMOHHBIE
TEXHOJIOTUM : yueOHuK i By3oB/ B.B. Tponenko, B.K.®enopos, A.W.3abyxackuii,
B. B. KomennantoB. — 2-¢ u3n., uchp. u jgom. — Mocksa : U3narensctBo FOpaiit, 2025. —
136 c. — (Bwicmiee oOpaszoBanme). — ISBN 978-5-534-09938-6. — Tekct : 3yeKTpOHHBIN //
O6pasoBarenbhas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563623 (mara
obpammenust: 22.04.2025).

2. Kmyms, B.A. CucremMbl aBTOMaTHYECKOTO YIIPABICHHS BBICIICH TOYHOCTH :
yueOHUK it By3oB / B. A. Kmynb, A. B. TaiiuenaueB. — 2-e¢ uza., ucnp. u gom. — MocCKBa :
W3naTenbeTBO IOpaiir, 2025. — 206 c. — (Beicmee oOpa3oBaH#ue). —
ISBN 978-5-534-05143-8. — Tekct : anektpoHHbIi // OOpazoBaTenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/557574 (mara obpamenus: 22.04.2025).

3. AntumupoB, B. M. Cucrembl aBTOMaTHYECKOro YIIpaBlieHHs : yuyeOHoe mocolue

misi By3oB/ B. M. AHTuMupoB ; mon HayyHoW pemakiueir B. B. Tenumuna. — Mocksa :
UznatensctBo FOpaiit, 2024. — 92 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-18320-7.
— Teker : onexkrponnbiii // OOpazoBarenpHas mmiatdgopma FOpaint [caiit]. — URL:

https://urait.ru/bcode/534790 (mara oOpamenus: 22.04.2025).

4. CecnaBun, A. U. Teopust aBTOMaTH4yecKoro ynpasiieHus. JINHEHbIE, HeTIPEPHIBHBIC
cucrembl | yueOHuk / A.U. CecnaBun. — Mocksa : UHOPA-M, 2021. — 314 c. — (Bsicuee
obpasoBanue: bakanaspuat). — DOI 10.12737/1014654. - ISBN 978-5-16-015022-2. - Tekcr :
3JEKTPOHHBIN. - URL.:



https://znanium.com/catalog/product/558731
https://e.lanbook.com/book/271256
https://urait.ru/bcode/563623
https://urait.ru/bcode/557574
https://urait.ru/bcode/534790

https://znanium.com/catalog/product/1014654 (mara obpamenus: 17.03.2025). — Peskum goctyma:
10 IMOAITNUCKE.

B) MeTouueckue yKa3aHus:

1. bensrii, A. B. JIJabopaTopHBIil MPaKTUKyM IO TEOPHUH aBTOMATHYECKOTO YIPABIICHUS .
yuebHoe nocobue / A. B. bensiii, B. 1. I'yoanos ; MI'TY. — Maraurtoropck : MI'TY, 2015. — 1
snekrpon. ont. guck (CD-ROM). - 3Barn. ¢ turya. o9kpama. —  URL:
https://host.megaprolib.net/MP0109/Download/MObject/537 (mata obpamienus: 17.03.2025). —
Makpoo0ObekT. — TekcT : anexkTpoHHbId. — CBeneHus qocTynHbl Takke Ha CD-ROM.

2. HccnemoBaHue CUCTEM YIIPaBJICHUS 3JICKTPONPHUBOIOB HA OCHOBE MmpeoOpa3oBaTeneit
«SIMOREG» u «SIMOVERT» : y4e6noe nmocobue / H. B. ®omun, E. SI. Omensuenko, A. B.
benwrit, C. C. Eaun ; MI'TY. — Marnutoropck : MI'TY, 2017. — 1 s1meKkTpoH. ONT. AHMCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL.:
https://host.megaprolib.net/MP0109/Download/MObject/1674 (nata obparuenus: 17.03.2025). —
Maxkpoo6bekT. — Tekcr : anekTpoHHbIN. — CBenenus noctynusl Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue ITO Ne norosopa CpoK JeiCTBHS JIUICH3UH

MS Office 2007 Ne 135 ot 17.09.2007 Geccpoaro

Professional

7Zip ¢B000IHO pacupocTpansgeMmoe I10O 0eccpoyHO

STATISTICA B.6 K-139-08 or 22.12.2008 0EeCCPOUHO

MathWorks

MathLab v.2014 K-89-14 01 08.12.2014 OeccpodHO

Classroom License

MathCAD v.15

Education J-1662-13 ot 22.11.2013 6eccpodHo

University Edition

MS Office 2003 Ne 135 or 17.09.2007 GecepoHo

Professional

LibreOffice ¢B000J1HO pacrpocrpansgemoe 10 0ECCPOYHO

FAR Manager cB000IHO pacapocTpansemoe I1O 0eccpoUHO

Linux Calculate ¢B000JIHO pacrpoctpansgemoe 10 0ECCPOYHO
IIpo¢deccnonasibHbie 0a3bl JAHHBIX 1 HH()OPMALMOHHBbIE CIIPABOYHBIE CHCTEMBbI

HasBanue kypca Ccpuika

DnekTpoHHas 0a3a mepuonuveckux u3manuii East View . s .

Information Services, OO0 «1IBUC» URL. https://dlib.eastview.com/

HannonanpHas HH(POPMAIIMOHHO-aHATUTHYECKAsT URL:

cucreMa — POCCI/II/ICKI/II/I NHICKC Haquoro III/ITI/IpOBaHI/ISI https://elibrar\/.rU/prOieCt I’iSC.aSp

(PUHII)

denepanbHOC roCyJIapCTBEHHOE Or0KETHOE

yupexaenne «PenepanbHbiii nHCTUTYT npomseiiuienHoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH



https://znanium.com/catalog/product/1014654
https://host.megaprolib.net/MP0109/Download/MObject/537
https://host.megaprolib.net/MP0109/Download/MObject/1674
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/

Poccuiickass T'ocymapctBennass  OuGmmoreka.|URL:
Karanoru https://www.rsl.ru/ru/4readers/catalogues/

Onexrponnsie pecypcsl oubmuoreku MI'TY um.|URL:
I".1. HocoBa https://host.megaprolib.net/MP0109/Web
9 MarepuajJLHO-TEXHHYECKOE o0ecneueHne TN CIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCIUIUINHBI BKIIIOUAET:

Tun wu Ha3BaHue ayguTopun: YdeOHbIE ayIUTOPUM [yl TPOBENCHUSA 3aHATUH
JEKIMOHHOI'O TUIIA.

OcHamenue ayauropuu: MynbTUMEIUIHBIE CpPEACTBA XpaHEHUs, Mepeladyd |
npecTaBiIeHus HHpOpMaIum.

Tun u Ha3BaHue ayauTopuu: YueOHble ayJUTOPUU JAJS NPOBENCHUS NPAKTUYECKUX
3aHATUH, TPYNIOBBIX W HMHIUBUAYAIBHBIX KOHCYJbTAlMH, TEKYIIETO KOHTPOJIS |
IPOMEKYTOUHOM aTTeCTalluy.

OcHnaiuenue ayauropuu: Jlocka, MyJIbTUMEIUIHBIN IPOEKTOP, IKPaH.

Tun u Ha3Banue ayautopun: Ilomerenus 11 caMocToATENbHON pabOThl 00YYatOIMXCS.

OcHarienue ayautopun: [lepcoHanbHbie KOMIbIOTEpHI ¢ TakeroM MS Office, Bbixoom B
WHTepHeT M ¢ JOCTYNIOM B BJEKTPOHHYIO HHGOPMALMOHHO-00pa30BaTENbHYIO CpeLy
YHHBEPCHTETA.

Tun u nHa3Banue ayautopuu: Ilomemienue i XpaHeHMs U HPOPHIAKTUYECKOTO
o0ciy»)uBaHus yaueOHOro 000py0BaHuUs.

OcHamenue ayauropuun: Cremnaxu, ceddbl Uist XpaHeHUsT y4eOHOro o0Opy10BaHUS.
HHCTpyMEHTHI 1151 pEMOHTA J1a00paTOPHOTr0 000PYJOBAHUS
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NMPUJIOKEHME 1
(o0s3aTeNBHOR)

Y4eOHO-MeToInYeCcKOe 00eCIIeYeHuE CaMOCTOSITEIbHON paboThl 00yYarOIUXCs

[To mucumrumae «OCHOBBI TEOPUM ABTOMATHYECKOTO YIPABICHHUS» IPEAyCMOTpPEHA
ayJIMTOpHAsl U BHEAYTUTOPHASI CAMOCTOSTEIbHASI pad0Ta 00yUJaIOITIXCS.

AyauTopHasi caMOCTOsITeNbHasE padoTa CTYICHTOB IIPE/IoiaraeT OTBEThHl Ha BOIPOCH! Ha
Ha60paTOpHBIX 3aHATUAX IIPU 3alUTC pa60T, BBITTOJIHCHUC NMCBbMCHHBIX KOHTPOJIbHBIX pa60T,
BBIIIOJIHEHUE KyPCOBOIl paOOTHL.

KonTpoasnas padora Nel

1. ITo 3aaHHO¥ SNEKTPUUECKON T COCTABUTH MEPEIATOYHYIO (DYHKIIHIO 3BEHA,
OTHCHIBAIOIIETO IAHHYIO 1IeTIb:

C1 =200 mx®, L =80 mI'z, R1 =100 kOm

C1
o | | o
R1
Usx D UBkIx
o VYT o
L1

2. Ilo 3aaHHOM TIepeaTOYHON (PYHKIIUU OMPEETUTh THII 3B€HA U PEATM30BaTh €ro Ha
ONEPALlOHHOM YCHUJIUTEIIE:

10

W) =———
P =Sep+1
KonTposbHnas pabora Ne2
1. IIpumeHHB peoOpa30BaHuUs CTPYKTYPHBIX CXEM, MAKCHMAIIBHO YIIPOCTHUTE
CIIC/TYIOIILYIO CXEMY:

w3

+
+
M owa |

2. [Moctpouts acumnroruyeckyro JIAUX 3amanHOT0 3BeHA C MepeAaTOYHON (QyHKITUECH:

10

W@ =5z 41



Bomnpoce! 1151 camocTosiTeibHOM padoThl Nel:

1. Yro Takoe nepenarounas pynkmusa? Kak e€ momyunurts?

2. UYro Ttakoe norapudmuyeckue xapakrepuctuku? Kak mnoctpouts JIAUX 06e3
npumenenus cpeacts Linear Analysis B8 MATLAB Simulink?

3. Uro Takoe rogorpad Haiikucra (ADYX)? 11 4ero oH HyKeH?

4. Kakue XapaKTepUCTHKU CUCTEMbl WJIM JIMHAMUYECKOTO 3BEHA MOYKHO CHSTb, €CIIU
MOJIaTh HAa MX BXOJ[: CTYIIEHYAaTOE BO3/IEHCTBUE, UMITYJILCHOE BO3/ICHCTBHE, CHHYCOUAY 3aJaHHON
4acTOThI?

5. Kakwue nqBa 3BeHa MCCIIeIOBATUCH B JabopaTopHOit padoTe Nol?

Yro Takoe oOparHas cBsi3b? Kak ona peanusyercs B8 MATLAB Simulink?

B uem oiinune JIAUYX ot JIOUX?

Kak moxHO noctpouts nepexoansii nporecc B MATLAB Simulink?

Kakoii rpaduk mokaspiBaeT TOJBKO JTUHAMHYECKYIO COCTaBISIOLIYI0 CUCTEMBl WM

©oN>

3BeHa?
10. [Tosicaute B dYem 3akmrodaercss yaoOctBo mocTtpoenus JIUX? UYto Takoe
Jorapudmuueckas mkaita? B uem u3mepsieTcst yCuiieHHe CUrHana’?

Bonpocs! k 3amuTe caMocToATEIbHOI padoThl Ne2:

1. Kakue TUIIOBBIE 3BEHbs U3yUalOTCs B JabopaTopHOi padoTe Ne2?

2. HazoBute mnepenmarounbie (yHKIMUM B OOMmIEM BHIEC JUIS MPONOPIHOHAIBLHOTO,
arepuoIMuecKoro 3BeHa 1 mopsaka v KonedareabHOro 3BeHa.

3. B dgem ommure kosiedaTeIbHOro 3B€Ha OT allepUOIUIESCKOT0 3BeHA 2 OT0 MopsiKa?

4. MoXHO 1M cAenaTh amnepuoJUYecKOe 3BEHO 20r0 TOpsIKa C MOHOTOHHBIM
NIEPEXO/IHBIM ITPOLECCOM?

5. B uem ornuuuTensHas 0COOEHHOCTh KOHCepBaTUBHOTO 3BeHa? [losicHure Ha rpaduke
JIUX.

6. Ilouemy mpomnopIHOHAIEHOE 3BEHO He naeT (pa3oBoro casura?

7. Tlosicaute, uyem ommuatorcs JIAUX ameprogudeckoro 3BeHa 20T0 MOpsjKa,
K0JIe0aTeIbHOTO 3B€Ha U KOHCEPBATUBHOTO 3BEHA.

8. Kaxum 3BeHoMm sisiercst RLC-merouka?

9. Kaxkum 3BeHom sBisercs JAI1T, ecnu BxoaHas KoOpAWHATA — HANIPSHKEHHE, a BHIXOIHAS
KOOpJIMHATA — CKOPOCTb BpAIllCHUs Bajia IBUTATENs?

10. [IpuBenute mpumep HrU3MUECKON peann3aluy IpomopIUOHATIHLHOTO 3BEHA.

Bonpocs! Kk 3amuTe caMoCTOATEIbHON padoThl Ne3:

1. Kakue TUTIOBBIE 3BEHbS M3Y4aIOTCs B JlabopaTopHOi padoTe No3?

2. Kakoe 3BeHO Henb3s peann3oBarhb ¢pusnuecku? [louemy ero Henmb3s peaan3oBaTh?

3. Tlosicaute OTJINYUS MEXTY peabHO-UHTETPUPYIOLINM 3BEHOM u
UJI€aTbHO-UHTETPUPYIOLIUM 3BEHOM.

4. Tlosicaute  OTNMUMA  MEXKIy  peambHO-Tu(dPepeHIpyomuM  3BEHOM |
uaeaTbHO-TUDHEPEHITUPYIOIIUM 3BEHOM.

5. Kak peanuzyercs [11-38eno? Kak peanuzyercs [1/1-38eHo?

6. Kaxum oopazom B8 MATLAB Simulink moxxHo caenars [1T1/]-3BeH0?

7. TlosicHUTe TIepeXOAHBIE MPOIECCHl HJICATBHO-UHTETpUpyIomero 3BeHa, [IM-3BeHa,
[1/1-3BeHA.

8. Hamummre B o00mem Buzae mnepenatounble ¢yHkiuu [11-3Bena, I1/1- 3BeHa,
[T J1-3BeHa.

9. B xakoii momeHT Bpemenu Yy I[IM]/I-3BeHa BKJIFOYAETCS TMPOIMOPIIMOHATBHAS,
UHTerpaibHas, quddepenuupyromas coctapistomue? [loscaure Ha npumepe JIAUX.

10. Kakum o6pazom moxxkHo HapucoBath JIAUX mns [1M]/[-3BeHa, ecnu mpeacTaBieHBI
TOJIBKO OTJIEJIbHBIE COCTABIISIOIIME TAHHOTO 3BEHA?



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3y/abTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA /Il IPOBEAeHHs MPOMEKYTOUYHON aTTeCTAlNH:

Kon Nunukatop JoCTHXEHUS
WHJMKaTOpa KOMIIETEHIINHU

OneHouHble CpeaCTBA

OIIK-4 Cnoco0eH UCIoJIb30BaTh METO/Ibl aHAIM3a U MOJICIIMPOBAHUS AICKTPUUCCKUX IIETICH

M DJICKTPHUYCCKUX MAIlIWH

OIlK-4.1 Crocobexn OLICHUBATh
napaMeTpsl HOPMaTbHBIX
Y aBapUHHBIX PEKUMOB

ANEKTPUYECKUX LENel u

MalluH C
UCITIOJB30BaHUEM MCTOJ0B
aHallu3a 1
MOACTIUPOBAHUA

1. Kakoii husnueckuii CMBICT UMEIOT MOHATHS «CUCTEMay, «CTPYKTYypa CUCTEMBD»), «CBSI3bY, «YIPABICHUEY,
«OOBEKT ynpaBiIeHUSI»?

2. [anite onpenenenre CAP u nepeuncianTe uX OCHOBHBIE CBOMCTRBA.

3. [lepeunciuTe OCHOBHBIC AIeMeHTHI, Bxosmue B CAP.

4. B uéMm cOCTOHT pa3innure MEX]y perylsiTopoM U CUCTEMON PEeryTHpOBaHHUS?

5. OObsiCHUTE CYIIHOCTh NMPHUHIIMIIA PETYIUPOBAHUS '"TO BO3MYIIEHHUIO", €ro JOCTOMHCTBA U HEIOCTATKH,
YKa)KUTE yCIOBHS €T0 IPUMEHEHHUS.

6. OOBsSCHUTE CYNIHOCTh MPHHIIMIIA PETYIUPOBAHUS "MO OTKIOHEHHWIO", €ro JOCTOMHCTBA W HEIOCTATKH,
YKa)KUTE yCIOBHS €T0 IPUMEHEHHUS.

7. [aiite ompeneneHus ynpasisiolUM, BO3MYILIAIOIIMM U PEryJIUPYIOLUM Bo3ielcTBUAM. B uéM coctout
pazuuue Mexay HUMH?

8. Ha3navenue u xapakreprcTuka oOparHbix cBsi3eil B CAP.

9.B uém 3akiouaeTcs pa3HUIA MEX/Y OLIMOKONM U OTKIOHEHHUEM peryaupoBaHus?

10. HazoBuTe 1 00BSICHUTE OCHOBHBIC TUTIOBBIC Bo3/ciicTBHs B CAP.

11.B uém ommnumne cucteM NpsiMOro M HENIPSAMOTO JEUCTBUS?

12.B 4€M COCTOUT pa3nudue MEXIY CUCTEMaMH HEMPEPHIBHOTO, UMITYJIbCHOTO U PEJIEHHOTO PETYIUPOBaHUA?
13. JlaiiTe onpeseneHus cucteMaM CTaOWIN3aluY, IPOTPAMMHBIM U cleasimuM. [IpuBeante mpuMepsl STUX
CHCTEM.

14. Tlo xakum npusHakam kinaccuduuupyrorcs CAP?

15. Yem otnmmuaercs acrarnueckass CAP ot crarnueckoit?

16.B 4€m cocTOUT uzest SKCTPEMAIIBHOTO PEryJINpOBaHusA?

17. [Taiite onpenenenue nepexoanoi ¢pyukiuu h(t) u ummnynscHoit BecoBoit pyHKImH (t).

18. KakoBa cranmapTHas ¢opma 3arucy JHHEHHBIX YpaBHEHUH B CHCTEMax




aBTOMAaTUYECKOTO PETYIUPOBAHUS?

19. B xakoMm nopsiike coctaBisitotes nudepennnanbapie ypaBHeHuss CAY?

20. Yrto naet nmpuMeHEHHE TIPsIMOTO TIpeoOpazoBanus Jlamnaca mpu maremarudeckoM onucanuu CAP?

21. Yto Takoe mepenaroyHasi (QyHKIUS 3JIEMEHTOB M CHUCTEM aBTOMATHMUYECKOTO PETyIHpOBaHUS, U Kak e
MOJY4YHTb 10 AuddepeHnanbHbIM ypaBHEHUAM?

22. Kakum 00pa3oM MOXKHO MOJTYYUTh YPABHEHHUE CTATUKHU U3 YPAaBHEHHS TUHAMUKH CUCTEMBI?

23. CocraButh nuddepeHnranbHble ypaBHEHHUS IEMH, COCTOAIICH M3 TOCIENIOBATEIIEHO COEIMHEHHBIX
aktuBHOro comnpotusienus R, unaykrusHoctu L u emroctu C (R-L, R-C, R-L-C), nmpu nonaue Ha e€ BXof
MOCTOSTHHOTO TI0 BeIn4YnHEe HanpspkeHust U. BeiBecTn BBIpayKeHHS U151 TIepeiaTOuHON (PYHKIIUHU 3TUX IETICH.
24. B 4yeM 3aKkil04aeTcs CYIIHOCTh M KakK MOJMY4YaeTcsl BBIpAXKEHUE HJs MepeAaaToyHoro koddduimenrta
3JIEMEHTA WJIK CUCTEMbI aBTOMAaTUYECKOTIO PErYIMPOBaHUS?

25. Kak nonyuuth Xapakrepuctuueckoe ypapHeHue 38eHa uii CAP B nienom? /{151 kakux neneu coctaBisieTcs
U PEILIAEeTCsl XapaKTepUCTUUECKOE ypaBHEHHUE?

26. Kakum 00pa3zom onpeaensoTcst aMIUTUTyAHas ¥ pa3oBasi 4aCTOTHBIE XapaKTepUCTUKH 3BeHbeB 1 CAP?
27. B yeM 3aKir04aeTcs CyIIHOCTh YaCTOTHBIX XapaKTepUCTUK 3BeHbeB U CAP?

28. Jlatb noHsATHE U OOBACHUTH JIOTapU(PMUUECKUE aMITUTYAHYIO U (Da30BYIO YaCTOTHBIE XapaKTEPUCTHKH.
29. Kakum o0O0pa3oM MOXHO MOCTPOUTH JorapupMuueckue amMIUIMTyAHYI0 U (a30BYIO YacTOTHbBIE
XapaKTEePUCTUKU?

30. B uem cymHoCTh JuHeapu3anuu AuddepeHnaaTbHOr0 YpaBHEHUs 2JIEMEHTOB, U KaK €€ MPaKTHYEeCKU
OCYILECTBIATH?

31. Kakoii pexuM yCTaHaBIMBAeTCs B JIMHEWHOM cucTeMe MpU rapMOHMYECKOM BO3IAEMCTBUM, U KaKHUMH
napaMeTpaMy OH XapaKTepU3yeTcs?

32. Kak 110 4acTOTHBIM XapaKTepUCTUKAM Pa30MKHYTON CUCTEMBI OTIPEIETUTh €€ YaCTOTHbIE XapaKTEPUCTUKHI
B 3AMKHYTOM COCTOSIHUU?

33. Kakue 4acTOTHbIE XapaKTePUCTUKH Bbl 3HAETE U B YeM UX (PU3HUECKHUI CMBICIT?

34. YTo nOHMMAIOT O] TMHAMUYECKUM 3BEHOM HAIIPABIEHHOIO JEHCTBUS?

35. B uem 3axumrouaercs npuHIuN paszaenenus CAY Ha TUNIOBbIE TUHAMUYECKHUE 3BEHbS?

36. Kakne xapakTepHUCTUKH ONPEAEIAIOT CBOMCTBA AMHAMUUYECKUX 3BEHBEB?

37. CpaBHHUTE BpEMEHHbBIE XapaKTEPUCTUKU OTJEIbHBIX TUIIOBBIX INHAMUYECKUX 3BEHBEB.

38. CpaBHHUTE BpEMEHHBIE XapaKTEPUCTUKH TUIIOBBIX TUHAMUYECKUX 3BEHBEB.

39. IlpeacraBbre nepeaaroyHble (PyHKIIUN TUITOBBIX JUHAMUYECKHUX 3BEHBEB.

40. B uem 3axnrouaeTcsi IPUHIMINAIBHOE PA3IMUUE MEXAY HJ1€aIbHBIMU U PEAJIbHBIMU HHTETPUPYIOLIUMH U




T PepeHIUPYIOIIMMA 3BEHbSIMH?

41. OObsAcHUTE BIUSHUE OTHOCUTEIBHOTO KO3 (UIMEHTA 3aTyXaHUs KoJeOAaTeNbHOIo 3BEHA Ha XapakTep
HEPEXOJHOrO MpoLEecca.

42. Ha npumepe anepuoguueckoro 3Be€Ha MEpBOro MOpsAKa MOKa3aTh, KAKUM 00pa3oM MOXHO MOJIyYUTh
BBIpa)KEHUE I EPEXOAHON (PyHKIMH 3BEHA.

43. Ha mpuMepe anepuoindecKkoro 3BeHa MEepBOro Mopsjka MokKa3arb, KAKUM 00pa3oM MOXKHO, IOJIyYHUTh
YaCTOTHBIE XapaKTEPUCTUKN TUIIOBBIX JUHAMUYECKUX 3BEHBEB.

44. IIpuBeauTe OCHOBHBIEC YACTOTHBIE XapAKTEPUCTUKU TUIIOBBIX JTUHAMHUYECKUX 3BEHBEB.

45. Tlepeuncnute OCHOBHbIE TUIIOBbIE AMHamuueckue 3BeHbss CAP u mpusenute ux auddepeHuraabHble
YPaBHEHHS.

46. Tloctpoiite norapupMUIECKUe aMIUTUTYAHO-YAaCTOTHBIE U (Da30-4aCTOTHBIE XapaKTEPUCTUKU THUITOBBIX
JUHAMHYECKUX 3BEHbBEB.

47. KakuMm 00pa3oM MOXKHO TOJYYHUTh IepeaaTodHble (DYHKIIMHA OTAENBHBIX THUIIOBBIX JHHAMHUYECKHUX
3BCHbEB?

48. Kakasi CBSI3b CYIIECTBYET MEXIY NepenaroyHoi (GyHKIHEH W aMIUIUTYIHO-()a30BOW XapaKTepUCTHKOM
TUIIOBOTO AMHAMHUYECKOTO 3BEHA?

49. Kak cocraBnsercs cTpykrypHas cxema CAP?

50. Yto oroOpaxaer CTPYKTypHasi cCXeMa CUCTEMBbI?

OIIK-4.2

PazpabarbiBaer
MEPOTIPUSITHS o
YIAy4IICHUIO TOKa3arenei
KauecTBa

paboThl  DIEKTPUUYECKHUX
Lernel U MalluH

1. Kakue BbI 3HaeTe NMpaBuiia CTPYKTYPHBIX IPeoOpa3oBaHuii?

2. Kak onpenenutps nepenaroyHble (YHKIUM OJHOKOHTYPHOM CHCTEMBI OTHOCHTENBHO 3a/a0IEero
BO3JEMCTBHS U OTHOCUTENBHO BO3MYILEHHUH JUIsl pETYJINPYEMON BETUYHUHBI?

3. Yro Takoe nepenaToyHble PyHKIIMHA CUCTEMBI IO OIINOKE U KaK UX OMPEAETUTh?

4. Kak onpenenuts nepearoyHble PyHKIIMH MHOTOKOHTYPHON CUCTEMBI?

5. Kak no nepenarouHbiM QyHKIHSIM JTUHEHHON CUCTEMBI COCTaBUTH ee uddepeHnnaabHoe ypaBHEHNUE IS
peryiaupyeMoi BEIMYUHBI U IS OIMOKU ?

6. Kak u3 nmepenarounoit GyHKIIUH 3aMKHYTOM CHCTEMBI OTIPEIETUTh XapaKTePUCTUUECKOE YpaBHEHHE?

7. Kak cocTaBisoTcs ypaBHEHUE U NepeaToyHas (yHKLIUS pa30OMKHYTON OTHOKOHTYPHOW CUCTEMBI?

8. Kakum 00pa3zoM MOXKHO MOCTPOUTH aMILTUTYIHO-(Pa30BYIO XapaKTEpUCTUKY crucTeMbl 10 ADX oTieabHBIX
3BEHbEB?

9. Kakue cyiiecTByrOT npaBujia Mpeodpa3oBaHusl CTPYKTYPHBIX CXEM C MEPEKPELIMBAIOIIMMUC 00paTHBIMU
CBA3SIMU?




10. Kak cocTaBnsitoTcst ypaBHEHHE U TiepeaTrouHast (pyHKIHMS pa30MKHYTOW OJHOKOHTYPHOM CHCTEMBbI?

11. Kak cocTaBisrOTCsl ypaBHEHHUE U TiepeaTouHas GYHKIUS 3aMKHYTOW OTHOKOHTYPHOUM CHUCTEMBbI?

12. JlaiiTe XapakTEpUCTUKY CTaTUYECKOTO U JUHAMHYECKOT0 cTalinoHapHoro pexxuma CAP.

13. HazoBuTe 1 00BSICHUTE CIIOCOOBI yCTpaHeHUs cTaTudeckoi ook CAP.

14. Kak Bnuser BenmuuuHa kod(p¢dunumenta ycuneHuss CAP Ha BenmuuMHY CTaTHYECKOM OMIMOKH
peryaupoBaHusi?

15. Yto Takoe cTaTu3M CUCTEMBI peryJupoBaHus?

16. ITpunun noctpoenus acrarnueckux CAP.

17. KakoBa poiib MHTEIPUPYIOLIUX 3BEHHEB, BKIIOUEHHBIX B CUCTEMY PEryJINpOBaHUS?

18. OObsAcHUTE NMPUHLUI YCTpaHEHHUs cTaThuueckoro otkioHeHHs B CAP BBeJeHMEM KOMIIEHCHPYIOIIETO
BO3JICHCTBHS.

19. Kakum o0pa3oM ucCClenyroTCsi TapMOHHYECKHE cTallnoHapHbie pesxkuMbl CAP?

20. OcoOeHHOCTH CTAallMOHAPHBIX AMHAMHUYECKUX pexuMoB CAP mpu Bo3neHCTBUSIX, MU3MEHSIOIIMXCS C
MIOCTOSIHHOM MTPOU3BOTHOM.

21. HazoBute u o0bscHUTE 3aK0oHBI perynupoBaHust CAP.

22. YTo naroT MHTErpajbHble 3aKOHBI peryiaupoBanus CAP?

23. Kakoil pexuM yCTaHaBIMBAeTCsl B JMHEHHON CHUCTEME NMpU TapMOHUYECKOM BO3JIEHCTBUU U KAKUMHU
napaMeTpaMy OH XapaKTepU3yeTcs?

24. Kakue OmuMOKM BO3HUKAIOT B CIEISAIICH CHUCTEME NpH JMHEHHOM 3aKOHE W3MEHEHHS 3aJarollero
BO3ECMCTBHYSI, €CIIM CUCTEMA COACPKUT OTHO WJIN JBA HHTErPUPYIOLIUX 3BEHA?

25. Kak Bnuser ¢opma 3a7arollero BO3ACHCTBHS HAa CTAaTHUECKYl0 OIMIMOKY B CIEISIIeH cucreme
peryaupoBaHus?

26. IlepeuncnuTe npuMeHsieMble B CUCTEMAX PETYIMPOBAHMSI 3aKOHBI PETYIUPOBAHUS.

27. B ueMm 3axi104ar0Tcss 0COOEHHOCTH MHTErPAJIbHOTO PEryJIMpOoBaHUs?

28. Copmynupyiite 1 00BbsICHUTE MOHATHE «ycTOHUNBOCTH CAPY.

29. Chopmynupyiite Teopemsl JlsamyHoBa 00 yCTOHYMBOCTH JIMHEAPU30BAHHOM CHCTEMBI M OOBSICHUTE UX
3HAYEeHUs ISl TEOPUU aBTOMATUYECKOTO PETYIUPOBAHHUS.

30. 3aBUCHUT JIM yCTOMYUBOCTH CUCTEMBI OT Ha4aJIbHBIX 3HAYEHUH IEPEMEHHBIX U OT BHEIIHUX BO3AECHCTBUI?
31. Uto Takoe KpuTepuil yCTOMUMBOCTH M YEM BbI3BaHA HEOOXOIMMOCTh B KPUTEPUSIX?

32. B kakux ciyyasx 1enecoo0pa3Ho IpUMEHSTh alnreOpandeckue KpuTepu yCTOHUMBOCTH?

33. ChopmynupyiiTe 4aCTOTHBIN KpUTEpH ycToiunBocTn HaifkBucTa.

34. IloueMy Heb3s1 HEOTPAHUYEHHO YMEHBIIATh CTATUYECKYIO MOIPEIIHOCTh OHOKOHTYpHOI CAP?




35. Yro Takoe KpUTUYECKHI KOI(D(DUIIMEHT YCUIICHUS M OT Y€TO OH 3aBUCHT?

36. Kak ¢opmynupyercss Kpurepuil yCTOWYMBOCTH 1O JIOTapU(PMUYECKHMM YaCTOTHBIM XapaKTEpUCTHKAM,
YCTOMYMBON M HEYCTOMYMBOW B Pa30OMKHYTOM cocTOsSiHUM? CleICTBUEM KaKOoro KpUTEpUs YyCTONYMBOCTHU
SIBJISIETCSI ATOT KPUTEPHUI?

37. O6bsacHuTe OHATHE 3anaca ycroitunBoctu CAP mo dase n ammurye.

38. Ha 4to BiusieT 3amac yCTOMUMBOCTH 10 (a3e v aMIuIuTyae?

39. Kakas cBs3b CyIIECTBYET MEXJAy pAaCHOJOXKEHHUEM KOpHEH XapaKTepUCTHYECKOTO YpaBHEHUs Ha
KOMIIJIEKCHOM IIJIOCKOCTH U yCTON4YUBOCTEIO CAP?

40. Kak ompefenuTh W MPEAyCMOTPETh HeoOxomuMbii 3amac ycronumBocTd 1o ADX W(jw) u mo
Jorapu(PMUYECKUM YaCTOTHBIM XapaKTepucTukam L(w) u p(w)?

41. Kakumu cBoiicTBaMH 00IaJaf0T CTPYKTYPHO-YCTOHUMBBIE U CTPYKTYPHO-HEYCTOMYUBBIE CHCTEMBI?

42. Yo Takoe KaueCTBO IIPOLEecca aBTOMaTHYECKOTO PETryIMPOBaHUS U €r0 OCHOBHBIE I10KA3aTesIn?

43. IlepeuncauTh OCHOBHBIE [T0KA3aTENIM KaueCTBA MIPOLIECCa PETYIUPOBAHUS.

44. Kakum 00pa3oM ONpeAessoTcs TMHAMUYEeCKUe [ToKa3aTeld KauecTBa IpoLecca peryaupoBaHus?

45. Yto noHMMAIOT MOA MpPSMBIMU IIOKa3aTelsIMU KayecTBa cHUCTeMbl peryiauposanusa? U kak oHu
onpeenstorcs?

46. Ha3oBHTe 1 OSCHUTE CYIIIHOCTh KOCBEHHBIX MeTO10B o1leHKH KadecTBa CAP. [lepeuncnure u o0bsacHuTe
YacTOTHBIE KPUTEPUH KaueCTBa NepexoqHbIX npoueccos CAP.

47. Yto moHMMaIOT 1oJ nojiocoit nponyckanus CAP u kakuM oOpa3zoM oHa MOKET ObITh ompeeneHa’?

48. Kaxum o6pa3oM MOryT ObITh 0OecriedeHbl TpeOyeMble 3HaYeHUS 3a1acoB 1o (asze u amruryzie?

49. Ha yem ocHOBaH METOJI paciipeiesieHust KOpHe# aiist onpeneneHus kauectsa CAP?

50. ITosicHuTE CYIIHOCTH MHTETPAIBHBIX METOOB OLIEHKH Ka4eCTBA PETYIUPOBAHUS.

51. Yro Takoe cTeneHb yCTOMYMBOCTH U CTETIEHb KOJIe0aTeIbHOCTH?

52. Ilepeuncnure Buasl koppekuuu CAP.

53. Kakasg oOparHasi CBSi3b Ha3bIBA€TCSA JKECTKOM M KaK OHAa BJIMSET HAa CBOWCTBA WHTErPUPYIOLIUX H
arnepuoINYeCKUX 3BEHbEB?

54. Kakas oOpaTHasi CBsI3b Ha3bIBAaeTCsI TMOKON M B KaKUX CIyyasx e€ 1esecoo0pa3Ho NPUMEHSTH?

55. Kak ¥ ¢ KaKkoil LIeJIbI0 BKIIIOYAETCS B CUCTEMY MAapaJIIEIbHOE KOPPEKTUPYIOLIEE YCTPOHCTBO?

56. Kakoe KOppeKTHUpYIOllee YCTPOMCTBO HA3BIBAETCS MOCIEIOBATENbHBIM U YTO C €r0 MOMOIIBI0 MOKHO
MIOJTy4UTh?

57. B ueM mpeuMyIiecTBa U HEAOCTAaTKU NapaJuIEIbHBIX KOPPEKTHPYIOIIUX YCTPOMCTB IO CPABHEHUIO C
MIOCJIEJOBATENBHBIMU ?




58. Kakum 00pa3oM MOXHO CO3/1aTh CJIOXKHBIE B peaU3allMHl IepeJaTovyHble (DYHKIMH C TOMOUIBIO
NapajyieIbHON KOPPEKIUU?

59. Kakue TUIBI MOCIIEAOBATEIbHBIX KOPPEKTUPYIOMINX 3BEHBEB MOIYYMIM HauOObIIee MPUMEHEHHE IS
koppekuuu CAP?

60. UYro MOHMUMAIOT MO ONTHMAILHOW CUCTEMOW aBTOMAaTHYECKOTO PETyTUPOBAHUS?

61. OOBsCHUTE CYIIHOCTh UHTEIPATIBHOTO METO/1a OLIEHKH KadecTBa peryaupoBanus CAP.

62. YTO MOHMMAIOT MO ONTUMAILHBIM TIepeXOAHbIM mporieccom CAP?

63. Ilo kakuMm KpUTEpUsSM ONTHUMAJIbHOCTH OLICHUBAIOT MepexoiHble npouecckl B CAP?

64. Ilpu KaKuX yCJIOBUSAX MOXET OBITh 0OeCIIeueH TEXHUYESCKUH WM MOIYIIbHBIN ONTHMYM B CUCTEMaX
peryaupoBaHus’?

65. Hanumure nepenaroynpie PyHKINHA Pa30MKHYTOW U 3aMKHYTOW ONTUMAIBHON IO MOAYJILHOMY
ONTUMYMY CHUCTEM BTOPOTO MOPSIIKA.

66. Ilpencrassre JIAUX n JIOUX pa3oMKHYTOH ONTHMAIBHOH 110 MoxyibHOMY onTuMyMy CAP BTrOoporo u
TPETHETO MOPSAIKOB.

67. Kaxk u3MeHSI0TCS TIOKa3aTeu MePEX0IHOTO MPOIIecca MPH MOBBIIICHUN TOPSIIKA ONTUMAITEHON
CHUCTEMBI CO BTOPOTO Ha TPETUI?

68. B uém 3akiouaeTcs MPUHIUIT KOMIIEHCAIIH OOJIBIIMX MTOCTOSTHHBIX BPEMEHU 0OBEKTOB PETYIHPOBAHUS
C MIOMOIIBIO PETYIATOPOB?

69. Kax ompenensiercs nepenarodnas GQyHKIUS PETYISATOPOB B CHCTEMAX PEryIUPOBAHUS ONITUMAIIBHBIX
CAP?

70. Kakum 00pa3oM npu 33JaHHOM CTPYKTYPHOU cXeMe 00BEeKTa PETyITMPOBAaHUS COCTABISETCS 00IIast
CTpyKTypHas cxema ontumansHoi CAP?

71. Ha3nadyeHue peryasiTOpoB B ONTUMAJIbHBIX CUCTEMAX aBTOMAaTUYECKOTO PETYIUPOBAHMSL.

72. OObsicHHTE, KaK BIHIIOT Ha MTOKa3aTellu MepexoIHOTO Mpoliecca:

- M3MEHEHHE MOCTOSHHON BpeMeHH Tp; OOpaTHOM CBA3M PETYJIATOpa BHYTpEHHETO KOHTypa CAP;

- W3MEHEHHE MOCTOSHHON BPEMEHU HHTETPUPOBaHus T, peryiatopa BHyTpeHHEro KoHTypa CAP.

73. OObBsicHUTE, B 4YEM 3aKIIIOYAETCS CUMMETPHUYHBINA ONITUMYM OonTHUMaibHbIX CAP?

74. TlpencraBsre u 00bsicHuTe JIAUX 1 JIOUX ontumanbHON 110 cuMMeTpuaHOMY ontumymy CAP.

75. B uém 3akiroyaercs OTIIMYME MEXKIY acTaTHUeCKON U cTaThyeckoit onTuMaibHbIMu CAP?

76. OOBsICHUTE XapaKTep MPOTEKAIOIINX ITEPEXOIHBIX MPOIECCOB B cTaTHueckoi ontumansHoii CAP mpu
3a/1al01IEM U BO3MYILAOIIEM BO3IEUCTBUIX.

77. Kak onpenenauts npsiMmble 1 KOCBEHHBIE IMOKA3aTeNIH Ka4eCcTBa ONTUMaIbHbIX cTarnyeckux CAP?




78.

Kak onpenenuts npsMble 1 KOCBEHHBIE IT0Ka3aTeNIy kKauecTBa actarnyeckux CAP nipu ynpasisiomem u

BO3MYIIAIOIIEM BO3JECHCTBUAX?

79.

CpaBHuTe MKy 000l cTaTndyeckue U acratndeckue ontumanbabie CAP.




0) Ilopsimok mpoBeJdeHUs] MPOMEKYTOYHOH ATTECTALMH, MOKA3ATeJIM M KPUTEPHUU
OlLlCHUBAHMSA:

N3yuenne yuyeOHOW aucuMminHbl «OCHOBBI TEOPUM aBTOMATHUECKOTO YIIPABICHUS)
uaTes 1 ceMecTp, CEMECTP 3aBEpPIIACTCS 3aUETOM.

3ayer sBisgercss (GOPMONW HMTOrOBOIO KOHTPOJIS 3HAHUM W yYMEHHH, NOJIYYEHHBIX Ha
JCKIHIX, CEMUHAPCKUX, TPAKTUIECKUX 3aHATUSAX U TPOIIECCE CAMOCTOSTEIBHON paboTHI.

3aueT 1aeT BO3MOKHOCTbD IIPENOIaBaTENIO:

— BBISICHUTD YPOBEHb OCBOCHHS 00YUYaIOIMIMMUCS MPOTrpaMMbl y4eOHOM JUCIUTUIAHBL

— OLEHUTh (OPMHUPOBAHUE ONPEIEICHHBIX 3HAHUM U HABBIKOB HX HCIOJIb30BAHUS,
HEOOXOIMMBIX U JOCTATOUHBIX JUISL Oy ylIei CaMOCTOSATEIbHON padoThI,

— OLICHUTh YMEHHUE 00yUarOIIUXCsl TBOPUECKU MBICIUTh U JIOTHYECKH IPAaBUIIBHO U3/1araTh
OTBETHI Ha I1OCTABJIEHHBIE BOIIPOCHI.

3ayer mpoBoguTcad B (Qopme cobeceoBaHUS, B Ipolecce KOTOPOro oOyyaroIuiics
OTBEYAET HA BOIIPOCHI IIPENOIaBATENS.

JIutepartypa s MOATOTOBKH K 3a4€Ty PEKOMEHIYETCs IpenojaBaTesieM. s moiaHoTs
yueOHOI MH(POpPMAaLMU U €€ CPaBHEHHs JIydlle HCIOJIb30BaTh HE MEHEE JBYX YYECOHHKOB.
OOyuaromiuiics BIpaBe caMm NPUAEPKUBATHCS 000N U3 MPEACTABICHHBIX B yUeOHHMKaX TOUYEK
3peHHs 10 CIOPHOU MpobiemMe (B TOM YHUCIIE OTIMYHOW OT IPENoJaBaresisi), HO MPU yCIOBUU
JIOCTaTOYHOM Hay4HON apryMeHTaluu.

OCHOBHBIM UCTOYHUKOM IOATOTOBKH K 3a4€Ty SIBJISIETCS KOHCIEKT JIEKLIUM, I/1e y4eOHbIN
MaTepuai JaeTcs B CUCTEMaTU3UPOBAHHOM BHJIE, OCHOBHBIE ITOJIOXKEHMSI €T0 JIeTalIU3UPYIOTCH,
MOJKPETUISIOTCS] COBPEMEHHBIMH (haKTaMH U HH(POpPMAIUei, KOTOpbIe B CHITy HOBH3HBI HE BOIILIN
B OIyOJIMKOBaHHBbIE I€YaTHbIE MCTOYHUKU. B XOJe NOArOTOBKM K 3a4eTy C OLEHKOH
o0yJaromuMcst HeoOXo MO oOpaiaTh BHUMaHUE HE TOJIBKO Ha YPOBEHb 3alIOMHHAHUS, HO M Ha
CTETEeHb MOHUMAaHUs U3J1araeéMbIX MpoOIeM.

3aueT MpOBOJIUTCS MO BOIpPOCaM, OXBATHIBAIOLIUM BeCh MpoineHHbIM Matepuan. [lo
OKOHYaHHWU OTBETa I[IpernojaBaTeslb MOXKET 3aJaTh OO0ydYaloleMycsi JOIMOJHUTEIbHbIE U
yTOUHsIoUMe BONpochl. [loNOXKUTENbHBIM Takke OyIeT CTpeMJIEHHWE CTYJEHTa W3JI0KHUTh
pas3In4yHble TOYKU 3pEHUs Ha paccMaTpUBaeMylo MpoOieMy, BBIPa3UTh CBOE OTHOLIEHHUE K HEM,
PUMEHUTH TEOPETUUECKHE 3HAHUS 110 COBPEMEHHBIM Mpo0aemMaM 3KoJioruu. Pe3ynpraTel 3auera
C OLIEHKOI OOBSIBIIAIOTCS CTYJICHTY HEMOCPEACTBEHHO IOCJIE OKOHYaHMS €r0 OTBETA B JIEHb CJIAuH.

3aueT Mo JaHHOM JAMCLUIUIMHE IPOBOJUTCS B YCTHOU (hopMme.

Kputepun onenkn:

— «3a4TeHo» — OOyYalolUiCs IEMOHCTPUPYET BBICOKMH WIM CpPEIHHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMsS OCBOCHBI, HO JOIMYCKAIOTCA
HE3HAaYUTEeNIbHbIE OIINOKN, HETOUHOCTH, 3aTPYJHEHUS [IPH aHAJTUTUYECKUX ONEpallusiX, IEpeHoce
3HAaHUW U YMEHUH Ha HOBBIE, HECTaH/IAPTHBIEC CUTYALUH;

— «He 324YTeHO0» — 00yYarOIIHNICS TeMOHCTPUPYET 3HaHus He O6osee 20% TeopeTHIeCKOoro
MmarepHaia, J0IMyCKaeT CyIIeCTBEHHbIE OIMOKH, HE MOXKET IM0Ka3aTh MHTEIIEKTYJIbHbIE HABBIKU
pelIeHus MPOCTHIX 3ajay.



MNMPUJIOXKEHHUE 3
(o0s3aTeNBHOR)

MeToauuecKue YKa3aHus

Bapuant Nel
1. Ompenenure nepenarounyo ¢ynkuuio no kanany ynpasinenus W, (p) cinemyromeit

aNropuTMu4eckon cTpyktypel CAY:

" W)
#(p)
R(®) 3 A
" () " W) W5 (2) > >
N
> Wi(p)
» W)
2. IToctpoiite JIUX 3BeHa, nepenaToyHas GyHKIHSI KOTOPOTO UMEET BT
10
W(p)=——0+.
p(0.lp+1)
3. IIpoBeauTe aHamM3 yCTOMYMBOCTH II0 KpPUTEpHUIO ['ypBHIlA CHUCTEMBI, COCTOALLEH U3

(GYHKIIMOHAJIbHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHAas cXemMa KOTOpOil IpuBeieHa Ha puc. 1, a
UCXOJIHBbIE JaHHBIe s 1-T0 BapuaHnTta — B Tabum. 1.

Ko ®

u
Kp
— Tp-p+l (T01'p+1)'(T02'p+1)

\ 4
v

kOC

Puc. 1. UcxoaHas CTpyKTypHasi cXeMa CUCTEMbI PETyJIMPOBaHMsI YaCTOTHI BpaIllEHHUs
potopa asurareins (Kp — nepenatounbiit KOAQPUIUEHT ; Tp — MOCTOSIHHAS
BpeMeHH, ¢; Ko — mepenarounslit koadduimenT qeurarens (00beKTa) 1Mo

KaHaTy YIPaBICHUS; To1 M To2 - IIOCTOSTHHBIC BPEMEHH JABHUTATENS, C;
Koc— mepenarounslit koaddunueHT o0paTHOI CBs3M

4. Hacrpoiite napametpsl [IN]] — perynsTopa 1o BpeMEHHOMY
MOAU(PUIIMPOBAHHOMY MeETOy3uriepa — Hukomabca CUCTEMBI, COCTOSIIICH
U3 QYHKIIMOHAIBHO HEOOXOIUMBIX JIeMeHTOB. CTPYKTYypHas cxema
CHUCTEMBI IIPUBEICHA HA PUC. 2, HICXOIHBIC JaHHBIC U1 IEPBOTO BapuaHTa —
B Ta0II. 2.



F(p)

R(p) : e . k, S ¥(p)
T2 +D(T,00 +1)
Puc. 2. Crpykrypnas cxema CAY
5. Peanmmzanus 1M@POBBIX  PETYIATOPOB  METOJOM  IPSMOTO
IPOrpaMMUpPOBAaHUS 10 BapuaHTy | Tabnuusl 3.
Tab6numa 1
HcxonHple faHHBIC IS pacyeTa yCTOWYUBOCTH CUCTEM
[TapameTpsl TUHAMUYECKHUX 3BEHHEB

NoNe
Bapuantos | K » T € K, Ty, c Ty, c K Tpumeuanne
1 430 4%107° 3 2107 8107 0,02
2 220 4,210 3,2 2,1x102 | 8,4%10° | 0,022
3 140 3,8¢10° |33 1,9%102 | 8,7%10° | 0,028
4 450 4,1%1073 3,1 2,210 | 8,8+10° | 0,019
5 240 3,7%1073 2,9 2,6%102 | 6,8%10° | 0,021
6 410 4,3%1073 3,5 1,8%102 | 7,210 | 0,024
7 380 4,4%10°3 2,8 2,710 | 7,6%10° | 0,022
8 400 2,8%10° 3,6 2107 6,9%10° | 0,023
9 290 3107 3,4 2,2%102 | 7,7%10° | 0,018
10 310 3,9%103 3,3 1,9%102 | 7,910 | 0,019
11 440 4,5%10% |37 1,7#102 | 7%10° | 0,024
12 390 3,6%10° |29 1,6%¥102 | 5%10° | 0,025
13 260 3,1%1073 2,8 2,3%102 | 9%10°° 0,02
14 210 3,2%10%3 3 2,6%102 |9,4«10° | 0,018
15 300 4%10°3 2,9 2,3¥107% | 6%10° | 0,023
16 460 3,8+1073 3,3 1,9%102 | 8,310 | 0,026
17 320 4,2%1073 3,4 2,4%102 | 8,1x10° | 0,024
18 270 3,7%1073 3,1 2107 9x107 0,021
19 340 3,5%10° |28 1,9%102 | 7,910 | 0,022
20 410 4,1%1073 2,6 2,5%102 | 8,6%10° | 0,027




Tabmanma 2

Hcxonubie nanublie 118 pacuera napamerpos [IM ] —perynstopa no BpeMEHHOMY METOLLY

3urnepa—Hukonsca

[TapameTpbl AMHAMHYCCKHUX 3BCHHEB

Ne
BapHAHTOB Ko Ty, c Ty, c 7,

1 1 0,1 0,12 0,01

2 1,2 0,11 0,14 0,011

3 15 0,09 0,13 0,012

4 18 0,12 0,08 0,013

5 2 0,07 0,15 0,014

6 4 0,06 0,12 0,02

7 5 0,09 0,16 0,01

8 6 0,02 0,08 0,012

Tabmuua 3
BapuaHTsl 3a1aHuii K TPOrPaMMHUPOBAHUIO YIIPABISIFOLINX AITOPHTMOB IU(PPOBBIX
KOHTPOJIICPOB
HowmepaBapuanToB | /luckperHbienepe1aTrouHbie
(YHKIMHPETYIISITOPOB Kp Kd Ki T,C

1 145 ]043 |1 0,1
2 15 048 |13 |012
3 1,4 042 |12 0,11
4 2 15 0,8 0,09
5 3,2 0,4 0,5 0,05
6 2,2 1,2 15 0,04
! 13 [038 |09 |0,08
8 kT(z+1) ky(z-12) 3 2,2 11 0,07
9 W@ =kt Ty T T 1 044 |14 0,02
10 1,6 11 0,7 0,14
11 155 |052 |06 0,095
12 2,1 0,45 |0,85 0,03
13 2,3 143 (0,95 0,06
14 3,8 0,39 |0,93 |0,065
15 165 |047 |0,77 0,13
16 147 |054 |1,06 |0,097
17 149 |062 |1,12 |0,032
18 1,2 2,3 0,8 0,14
19 1.3 1,7 1,4 0,04
20 18 24 0,82 |0,07
Bapuanm Ne2

1. Onmnpenenute nepenarounyio GyHKOuIo mo kaHairy Bosmymenus W (p) cinemyromeit

aNropuTMUYecKon cTpykTyphl CAYVY:




R(p)

Y

y

W(p)

Wi(p)

A

W, (2)

A 4

W, (»)

F(p)

N Y(p)
W3 ()

Wi(2)

A 4

2. IMoctpoiite JIUX 3BeHa, nepenatovnas GyHKIHS KOTOPOTO HMEET BH/

W(p) =

20
(05p+1)?%"

3. IIpoBemute aHanM3 ycTONYMBOCTHU MO KpuTeputo ['ypBuia cucremMsl,

COCTOSAILIEN

— B Tabmn.l.

4. Hactpoiite napamerpsl [IN/] — perynaropa no 4acCTOTHOMY METOlY
3urinepa— Huxonbca cucTeMsbl, COCTOALIEH U3 PYHKIIMOHATBHO HEOOXOJUMBIX
a1eMeHTOB. CTpyKTypHas CXeMa CHUCTEMBI IIPUBEACHA HA PUC. 2, UICXOIHbIE
JTAHHBIE JUJIS IEPBOTO BapUaHTa —

B TadI. 4.

5. Peanusanus uuppoBbIX pEryasTOPOB METOAOM IOCIEI0BATENBHOTIO
IPOrpaMMHUPOBAHUs 110 BAPHAHTY 2 TaOIUIBI 3.

13 QYHKIIMOHAIEHO HEOOXOIUMBIX HJIIEMEHTOB, CTPYKTypHast
CXeMa KOTOpOil IpuBeJeHA Ha pUC. |, a UICXOAHBIE TaHHBIE Ul 2-TO BapUaHTa

Hcxonuble nanHble s pacueTa napamerpoB [IN/] — perynsropa mo 4YacTOTHOMY
Metony 3urnepa - Hukonbca

Tabmauma 4

HapaMeTpLII[I/IHaMI/I‘ICCKI/IX3BGHLCB

Jljf;pHaHTOB Ko Ty.c Ty, c 7,,C
1 4 2 8 0,3
2 5 1 9 0,2
3 6 3 8 0,1
4 3 1 7 0,25
5 2 4 6 0,14
6 1 1 11 0,15
7 4 2 12 0,18
8 2 0,8 7 0,3




Bapuanm Ne3
1. Omnpenenute nepeaaToyHyro (GHyHKINIO MO KaHATY YIIPABICHUS
W, (p) cenyromeit anropurMuueckoit crpykTypbl CAY:

R(p)

h@) W, (2) W,(2)

< Yip)
WS (P) U

v

Wi (2)

Y

Wilp)  fe

W.(p) |

2. Iloctpoiite JIYX 3BeHa, epenaTodHasi yHKIHS KOTOPOTO HMEET BH/T

100(0,001p +1
W(p) - (pzp )

3. IlpoBenuTe aHAU3 YyCTOMYMBOCTH 110 KpUTEpUIO ['ypBuUIla CUCTEMBI,
cocrosiel u3 pyHKIIMOHAIBHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHAast
cXemMa KOTOpOM MpHBeJeHA Ha pHC. 1, a CXOAHbIE JaHHBIE IS 3-TO
BapuaHTta —B Ta0x.1.
4. Hacrpoiite mapametpst [IU]] — perynstopa no meroxy CHR cuctemsi,
cocrosimed U3 (GYHKIUOHAJIBHO HEOOXOJUMBIX 3JeMEHTOB. CTPYKTypHas CXeMa CHUCTEMbI
NpUBEJIeHA Ha pHC. 3, UICXOHBIE JaHHBIE JUUIsI IEPBOTr0 BapuaHTa — B TabI. 5.

F(p)

R =) k, s ¥
(r) W (2) Tp+lép (2

Y

Puc. 3. Crpykrypnas cxema CAY



5. Peanmm3anus mudpoBBIX peryasTOPOB METOAOM MapauIeIbHOTO
MPOrpaMMUPOBAHUS 10 BapuaHTy 3 TaOnuilbl 3.

Tabmuua 5
Wcxonupie manHbie 11 pacueta napameTpos [T1]] — perynsropa mo meronyCHR
[TapameTpsl TUHAMHYECKHUX 3BCHHEB
Ne BapuanToB K, T,c 7,
1 1 3 0,4
2 2 2 0,2
3 3 4 0,3
4 4 2,3 0,25
5 1 2,5 0,35
6 2 3 0,1
7 3 3,5 0,38
8 4 2,8 0,15
Bapuanm Ned
1. Omnpenenute nepenaTouHy0 PYHKIIUIO 10 KaHATY YIPaBICHUS
W, (p) cnenyroreit anropurMuueckoi crpykTypbl CAY:
(A F(p)
R(p) = ~ Y(p)
—»Q»O—» W) —»C)—» AP » W) >
Ws(p) <
Ws(p) 47
W:(2) e

2. Iloctpoiite JIUX 3BeHa, nepeaarouHas GpyHKIHSI KOTOPOTO UMEET BUJT

W(p) = ZL :
p°(0,2p+1)
3. IIpoBenute aHanM3 yCTOMYMBOCTHU IO KpuTeputo ['ypBuiia cucteMsl,
cocrosimeld U3 PyHKIMOHAIBHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHAs cXxema
KOTOpOM TMpuBEJEeHA Ha PHC. 1, a UICXOAHBIE JaHHBIE 71 4-T0 BapyaHTa — B
Tabm. 1.
4. HacrpoiiTe mapaMeTpbl peryasTopa o KpUTEPUIO MOAYIBHOIO
(TEXHUYECKOT0) ONTUMyMa CHUCTEMBI, COCTOSIICH




13 PyHKIMOHAIBHO HEOOXOAUMBIX A51eMeHTOB. CTPYyKTypHas cxema
CHUCTEMBI MPUBE/ICHA HA pUC. 4, UCXOJIHBIC TAHHBIE JUIsl IEPBOrO BapUaHTA —

B Ta0I1. 6.

R(p) g

We(p)

F(p)

k

(T +D(Hp+])

¥(p)

Puc. 4. CrpykTypHas cxema CUCTEMBbI

5. Peanuzanus nuQpoBbIX PEryasTOPOB METOAOM MPSIMOTO MPOrPAMMHUPOBAHUS

NOBapHaHTy 4 TaOIUIIBI 3.

VcxonHble aHHBIE AJIs pacueTa napaMeTpoB peryssaropa
JIbHOTO (TEXHUYECKOTr0) ONTUMYyMa

I10 KPUTCPHUIO MO

Tabnuna 6

HapaMeTpLI,I[I/IHaMI/I‘leCKI/IXSBGHBCB

Ne

BapHUaHTOB T,.c T,,C t,.C
1 0,9 2,5 5
2 0,8 3,2 4
3 0,7 3 6
4 1,1 1,5 3
5 1,2 3,2 7
6 0,6 2 4,5
7 1,2 2,3 55
8 1,3 2,4 6,2

Bapuanm Ne5

1. Onpenenute nepenaTouHyo (PYHKITUIO 11O KaHATy BO3MYIIICHHS

W (p) ciemyromeitanroputMuaecKonCTpyKTypsl CAY:



Yy

W, (@) F(p)

R() - r(p)
—O»Q—> () () W)

Ws(p)

v

-~

Ws(p) 147

W ()

A

2. IMocrpoiite JIUX 3BeHa, nepenaToynas GyHKIHS KOTOPOTO HMEET BHT

W(p)= o

08p+1(0,2p+1)

3. IlpoBenuTe aHAIU3 YCTOMYMBOCTH 110 KpUTEpUIo I'ypBuUIa CUCTEMBI,
cocroAmIel n3 (PyHKIHOHATEHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHAs cXemMa
KOTOpPOH IpuBeAeHa Ha pUC. 1, a UCXO/HBIE JaHHBIE AJI 5-TO BapuaHTa — B
Tabm. 1.

4. HactpoiiTe mapaMeTpbl peryJyisitopa CUCTEMbI C allepUOIUYECKOM peakiuei,
cocrosel u3 pyHKIIMOHAIBHO HEOOXOAUMBIX 31eMEHTOB. CTpyKTypHas cxema

CUCTEMBI IIPUBEJIEHA Ha PUC. 5, UCXOIHbIE JaHHBIE JJIsl IEPBOTO BapHaHTa —
B Ta0m. 7.

Fip)

R(p) z £ Ptz k, ¥Y(p)
R > —
pt p+s p(T,p+1)

[

Puc. 5. Crpykrypnas cxema CAY

5. Peanuzanus 1uQpoBbIX PEryIsSsTOPOB METOJAOM MOCIEA0BATEIHHOIO
IPOrPaMMHUPOBAHUS 110 BAPHAHTY S5 TaOMUIBI 3.



Hcxonnble qanHbIe JUIsl pacyeTa IapaMeTpoOB  PEryJisiTopa CUCTEM C allepruoMUeCKOM
peakuuei

Tabmuma 7

[TapameTpbIIMHAMUYECKHX3BEHBEB

NoNe

BAPHAHTOB K, T,.C
1 5 0,9
2 4 0,7
3 6 0,8
4 2 1,2
5 4 1,1
6 3 1,3
7 2,5 1,4
8 55 0.6

Bapuanm Ne6

1. Onpenenure nepenaToyHyro (QYHKIMIO [0 KaHAIY YIpPaBICHUs
W,, (p) caenyromeianroputMiudeckoucTpykTypsl CAY:

i) 2w W, () | we)

Y ()

W (@)

Ws(p)

2. Iloctpoiite JIUX 3BeHa, nepeaarouHas GpyHKIHS KOTOPOTO UMEET BUJT
10(2p+1)
W(p) = P
p(0,5p +1)
3. IIpoBenute aHanM3 yCTOMYMBOCTH MO KpuTeputo ['ypBuiia cucteMsl,
cocrosiel u3 PyHKIMOHAIBHO HEOOXOAUMBIX FIEMEHTOB, CTPYKTYpHast
CXeMa KOTOpOW MpHUBEJEHA HAa pUC. 1, a UCXOAHBIEC TaHHBIE I 6-TO
BapuaHTa — B Taom. 1.
4.  Hacrpoiire nmapamerpsl [I1/] — perynstopa no BpeMeHHOMY
MOIUGHUIMPOBAHHOMY MeToay3uriepa — Hukoabca cUCTeMBbl, COCTOSAIIEH
U3 (pyHKIMOHATIBHO HEOOXOIUMBIX A51eMeHTOB. CTPYyKTypHas cxema
CUCTEMBI IIPUBEJICHA HA PUC. 2, UCXOIHbIE JaHHBIE JJI1 BTOPOTO BapUaHTa —
B Ta0II. 2.

5. Peamu3zanust un(poBbIX peryssiTOpoB METOJOM HapajljIeIbHOTO
IPOTPaMMHUPOBAHUS  T10 BApHAHTY 6 TaOMUIBI 3.



Bapuanm Ne7
1. Onpenenure nepenaToOuYHy0 QYHKIIHIO IO PACCOTIACOBAHUIO
W,, (p) cnenyromeli anropuTMudeckoii cTpykrypsl CAY:

LA we ¥,00) ne)

A

h

W (@)

Ws(p)

2. IMoctpoiite JIUX 3BeHa, nepeaatouHas (pyHKIHS KOTOPOTO UMEET BUT
30(3p+1)
W(p)=——=.

p*(p+1)

3. [IpoBeauTe aHaIU3 YCTOMYUBOCTH O KpUTEpHUIO [ 'ypBHUIIa CUCTEMBI,
cocroAmIel n3 (PyHKIIMOHAIEHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHAs
cxema KOTOpo# IpuBeAeHa Ha puc. 1, a uCXoIHbIE JaHHBIE 1S 7-TO
BapuaHTa — B Taom. 1.

4. Hactpoiite napametpsl [IM]/] — perynaropa no 4aCTOTHOMY
MeTony 3uriepa — Hukosnbca cucTeMbl, COCTOSLIEH
13 PyHKIHOHAIBHO HEOOXOAUMBIX 1eMEeHTOB. CTPYKTypHas cxema
CUCTEMBI IIPUBEJICHA HAa PUC. 2, UCXOJIHbIE JaHHBIE /JI1 BTOPOTO BapUaHTa —
B Tab1. 4.

5. Peanmu3anust uu(poBbIX peryisTopoB METOJOM IPSIMOTO
IPOrpaMMHUPOBAHUSI  T10 BapUaAHTY 7 TabIULbI 3.

Bapuanm Ne8
1. Onpenenute nepeaaTouHyo (PyHKIUIO 11O KaHaJaM yIpaBJICHU
W, (p)u W,,,(p) crenyromeii anroputMudeckoi cTpykrypsl CAY:

R (p) ()

Y(p)

W, (@) W3 (@)

Ry (p)

Wi(p)

Y

2. Tloctpoiite JIUX 3BeHa, nepenatouHas GyHKIHS KOTOPOTO HMEET BH]L

17
W(p) = :
09p+1)(01p+1)
3. IIpoBenute aHanM3 yCcTOMYMBOCTH 1O KpuTeputo ['ypBuna cucreMsi,
Cocrosimelt U3 QyHKIMOHAIBHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHas




CXeMa KOTOpOW MpHBEICHA Ha pUC. 1, a UCXOAHBIEC TaHHBIE JI1 8-TO BapUaHTa
— B Tabm. 1.
4. Hacrpoiite mapametpsl [IN]] — perynstopa o metoxy CHR cuctemsri,
cocrosAuel U3 QYHKIMOHAIBLHO HEOOXOIUMBIX 31eMeHTOB. CTpyKTypHas
CXeMa CHUCTEeMbl IPUBE/IeHa Ha PUC. 3, UCXOIHbIE JaHHBIE AJI1 BTOPOTO
BapuaHTa — B Ta0I. 5.

5. Peanu3anust uu(poBIX PETryJISTOPOB METOJOM IOCIIEOBATEILHOTO
MPOrpaMMUPOBAHUS 10 BapUaAHTY § TaOIUIIbI 3.

Bapuanm Ne9
1. Onpenenure nepeaToOuYHy0 QYHKIIHIO 0 KaHATY YIIPaBICHHUS
W, (p) cenyromeit anropurmMuueckoit crpykTypbl CAY:

R(p) E(p)

Y(p);

W (2) > W,y (2)

Wi(2) e

an <—Q_— W,(2)

2. Tloctpoiite JIUX 3BeHa, nepenatouHas GyHKIHUS KOTOPOrO UMEET BH]L

W)=

(p+1)(03p+1)

3. IIpoBenute aHanM3 ycTOMYMBOCTH MO KpuTeputo ['ypBuna cucreMsi,

cocrosiel u3 (pyHKIMOHAIBHO HEOOXOAUMBIX AJIEMEHTOB, CTPYKTYpHasl cxema
KOTOpOM NpUBEAEHA HA pUC. 1, a UCXOHbIE JaHHBIE 1) 9-r0 BapuaHTa — B
Tabm. 1.

4. HacrpoiiTe mapamMeTpsl peryysTopa o KpUTepHIo MOyJIEHOTO
(TEXHUYECKOI0) ONITUMYyMa CUCTEMBI, COCTOSIIEH U3 PYHKIIMOHAIBHO
HEOO0XOIUMBIX 371eMeHTOB. CTpyKTypHas cXxeMa CUCTEMbI IPUBE/ICHA Ha
puc. 4, MCX0/IHbIe JaHHBIE AJI1 BTOPOTO BapuaHTa — B TaoII. 6.

5. Peanuzanus mudpoBEIX PETyISATOPOB METOAOM MAPAICTEHOTO
MPOrpaMMHUPOBAHUS 10 BapUaHTy 9 TaOmuilbl 3.

Bapuanm Nel(0
1. Onpenenurte nepeaaTouHyro (GYyHKIHMIO 10 PacCcOrIacOBaHHIO
W,, (p) cinenyromieii anropurMuieckoii ctpykrypst CAY:



A\ 4

R(p) £(p) W, () X W, () ¥ (p)

We(2) e

A

0 (Y]

2. Tlocrpoiite JIUX 3BeHa, nepenatovnas GyHKIHS KOTOPOTO HMEET BHT
40(4p +1)
W(p)=———+.
pBp+1)
3. IlpoBeaute aHAIU3 yCTOMYMBOCTH 110 KpUTEpUIo I'ypBHUIa CUCTEMBI,
cocroAmIel n3 (PyHKIIMOHATEHO HEOOXOIUMBIX AJIEMEHTOB, CTPYKTypHast
cxeMa KOTOpoi IpuBeJieHa Ha puc. 1, a ucxoausle qaHHble uid 10-ro Bapuanra

— B Tabm. 1.
4. HacrpoiiTe mapaMeTpbl peryisaropa CUCTEMbI C allepHOINUECKON peaKineH,
CoCTOsIIeH U3 PYHKIIMOHAIBHO HEOOXOAUMBIX 31eMEeHTOB. CTPYKTypHas
CXEMa CHCTEMBI IPUBE/ICHA HA PUC. 5, UCXOJHBIE JaHHbIE ISl BTOPOTO

BapuaHTa — B Ta0J. 7.

5. Peamu3anust uupoBbIX pEryysiTOPOB METOAOM MPSMOTO MPOrpaMMUPOBAHUS
no BapuaHTy 10 Tabmuisr 3.

Bapuanm Nel 1
1. Onpenenure nepenaToOuYHyrO (PYHKIIHMIO 0 KaHATY YIpaBICHUS

W,, (p) cnenyromeii anropurMudeckoit ctpyktypsl CAV:

N W) Fip)

N Yp)

R(p)
*Q W) () W (p) :

Wi(p)

We(p) [«

2. Toctpoiite JIYX 3BeHa, nepeaaToyHasi pyHKIHSI KOTOPOTO UMEET BU
20(5p+1)
W(p) =——"—-=.
p(10p+1)
3. IIpoBenute aHanM3 yCTOMYMBOCTH MO KpuTeputo ['ypBuna cucreMsi,
cocToAel n3 (PyHKIMOHAIIBHO HEOOXOIUMBIX IEMEHTOB, CTPYKTypHast
cxema KOTOpo# mpuBejieHa Ha puc. 1, a ucxoHble nanHble 1 11-ro BapuanTa

— B Tabm. 1.
4. Hacrpoiite napamerpsl [IN]] — perynstopa 1o BpeMEHHOMY



MoauUIIMPOBAaHHOMY MeTOAy 3uriiepa — Hukonbca cucteMsl, CoCTOsIIEH
U3 QYHKIMOHAIBHO HEOOXOIUMBIX 3JIeMeHTOB. CTPYKTYypHas cxema
CUCTEMBbI IIPUBEJICHA Ha PUC. 2, UCXOIHbIE JaHHBIE JJIsl TPETHEro BapHaHTa —
B Ta0I. 2.
5. Peanuzanus nu@poBbIX peryasiTOPOB METOAOM MOCIEA0BATEIHHOIO
porpaMMHUpOBaHUs 10 Bapuanty 11 TabGmmier 3.

Bapuanm Nel?2
1. Onpenenure neperaToyHyro (GYHKIHMIO 10 KaHATy BO3MYILEHUS
W (p) cienyrormeit anroputMudeckoit crpykTypsl CAY:

" W) Fip)

R() - ¥(p)
—’Q W) W, (2) W (p) .

Ws(p)

We(p) [«

2. Toctpoiite JIYX 3BeHa, nepeaaToyHast pyHKIMSI KOTOPOTO UMEET BUJL

w(p) =22

3. IIpoBenute aHanM3 yCTOMYMBOCTH MO KpuTeputo ['ypBuna cucremsi,
Cocrosieit U3 QyHKIHOHAIBHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHast
cxema KOTOpOo# mpuBeeHa Ha puc. 1, a uCXoHbIe JaHHbIC T 12-TO
BapuaHTa — B Taom. 1.

4. Hacrpoiite napamertpsl [IN]] — perynsaropa nmo yacToTHOMY METOy 3UTiepa
— Hukosnbca cucreMsl, cocTosimen n3 GyHKINOHATBHO HEOOXOJMMBIX
aneMeHTOB. CTpyKTypHasi CXeMa CUCTEMbI IIPUBE/IEHA Ha PUC. 2, UCXO/IHbIE
JTaHHBIE U1 TPEThEero BapuaHTa — B Tal0JI. 4.

5. Peanu3anust uu(poBBIX PEryssTOPOB METOOM HapalljIebHOTO
IIPOrpaMMUPOBAHUS 110 BapuaHTy 12 Tabmuisl 3.

Bapuanm Nel3
1. Onpenenurte nepenaToOuHyr0 (QYHKIIHIO 0 KaHATY YIPaBICHUS
W,, (p) caenyromeianropurmmdeckoncTpykTypsl CAY:



Ws(2)

Wep) |[¢ F(p)
R) ' - Y )
—Q ) w,(2) o)
Wy ()
Wo(p) [
Ws () <

2. Tlocrpoiite JIUX 3BeHa, nepenatovnas GyHKIHS KOTOPOTO HMEET BHT

W(p)=—
pA0p+1)(p+1)
3. IIpoBenute aHanM3 ycTOMYMBOCTH 1O KpuTeputo ['ypBuna cucreMsi,
cocrosAme U3 (PyHKIIMOHAIBEHO HEOOXOIMMBIX SJIEMEHTOB, CTPYKTYpHAas
CXeMa KOTOpOil TpuBeJeHa Ha puc. |, a uCXoAHbIE NaHHbIEe U1l 13-r0
BapHaHTa — B Ta0u. 1.
4. Hactpoiite napamerps! [IU]] — perynstopa no metony CHR cucremsi,
cocTosiiel n3 PyHKIIMOHAIBHO HEOOXOAUMBIX 31eMEHTOB. CTpyKTypHas
CXEMa CHUCTEMBI IPUBE/IEHA HA PUC. 3, UCXOIHBIE JaHHBIE AJI TPETHETO
BapHaHTa — B Ta0JI. 5.

5. Peanusanus nu@ppoBbIX PEryasTOPOB METOAOM MPSIMOTO MPOrPaMMHUPOBAHUS
no BapuanTty 13 tabuuie 3.

Bapuanm Nel4
1. Onpenenure nepeaaToyHyro (HyHKIMIO 10 KaHATY BO3MYIIEHUS
W (p) cienyrommeianropuTMuaecKoucTpykTypsl CAY:



W (p)

R(p)

wyp) ¢ F(p)
: < Y(p)
4<>—~ () ) |
W(2)
Wo(p) ]
Wy(2) <

2. Tlocrpoiite JIUX 3BeHa, nepenatovnas GyHKIHS KOTOPOTO HMEET BHT

W(p) =

14p

(2p+1)(01p+1)

3. IIpoBemute aHanM3 ycTONYMBOCTHU MO KpuTeputo ['ypBuma cucremsi,

cocrosAme W3 (YHKIIMOHAIBFHO HEOOXOIMMBIX SJIEMEHTOB, CTPYKTypHast
CXeMa KOTOpOil TpuBeJeHa Ha puc. |, a UCXOAHbIE NaHHbIE U1l 14-T0

BapHaHTa — B Ta0u. 1.

4. HacrpoiiTe mapameTpsl peryssTopa o KpUTepuio MOyJIEHOTO

(TEXHUYECKOT0) ONTUMYyMa CUCTEMBI, COCTOSIIIEH U3 GYHKIIMOHATHHO
HEOOXOUMBIX 3JIeMeHTOB. CTpYKTypHas cXeMa CUCTEMBbI PUBEJeHa Ha

puc. 4, ©CX0IHBIE JaHHBIE JJISl TPETHETO BapuaHTa — B Ta0. 6.

5. Peanusanus nuppoBbIX peryasiTOPOB METOA0M MOCIEA0BATEIHHOIO

IpOrpaMMHUPOBAaHUS 110 BapHaHTy 14 TaGauibl 3.



Bapuanm Nel5
1. Onpenenurte nepeaToyHble PyHKINH 110 KaHATY YIIPABICHUS U IBYX

BbIX0/10B cuctembl W, (p) u W, (p) crenyromieii aropuTMU4eCcKOi CTPYKTypbl

CAY:

nip)

R(p)
O o %

h

W, (p)

W (2)

@)

W (@)

2. Toctpoiite JIYX 3BeHa, nepeaaToyHasi PyHKIHS KOTOPOTO UMEET BU/
W(p) = 100(0,05p +1)
P (01p+1)°
3. IIpoBenute aHanM3 yCcTOMYMBOCTH 1O KpuTeputo ['ypBuna cucreMsi,
cocrosiel u3 (PyHKIMOHATIEHO HEOOXOIUMBIX AJIEMEHTOB, CTPYKTYpHast
CXeMa KOTOpOil IpUBEACHA Ha pUC. 1, a ©CXOAHbIE JaHHbIE 1) 15-T0
BapHaHTa — B Ta0u. 1.
4. HactpoiiTe napamMeTpsl perysaTopa CUCTEMBI C  allepUOJIUYECKON peaKLueH,
cocrosiiel n3 PyHKIMOHAIBHO HEOOXOAUMBIX 31eMEHTOB. CTpyKTypHas
CXEMa CHUCTEMBI IPUBE/IEHA HA PUC. 5, UCXOIHBIE JaHHBIE AJI TPETHETO
BapHaHTa — B Ta0J. 7.

5. Peanuzanus nu@poBbIX pEryassTOPOB METOAOM MAPAIETEHOTO
MPOrpaMMHUPOBAHUS IO BapuaHTy 15 Tabmuis 3.

Bapuanm Nel6

1. Onpenenute nmepenaTouHy0 (PYHKITUIO 110 KaHATY YIIpaBICHUS
W, (p) cneayroreit anropurMudeckoit ctpykTypbl CAVY:



R(p)

W(p)

Fip)

W (p) =

[IpoBeauTe aHaIM3 YCTOMYMBOCTH IO KpUTEpHIO [ ypBHIIa CUCTEMBI,
cocTosmiel n3 PyHKIMOHAIBHO HEOOXOAUMBIX AIEMEHTOB, CTPYKTYpHAast
cxema KOTOpOo# mpuBejieHa Ha puc. 1, a ucxoaHble JaHHBIC IS 16-TO
BapuaHTa — B TaOJI. 1.

4. Hacrpoiite napamertpsl [IN]] — perynsropa no BpeMeHHOMY

MOIUGUIMPOBAaHHOMY MeToy 3uriiepa — Hukonbca cuctemsl, cocTosIIei
u3 QYHKIMOHAIFHO HEOOXOIUMBIX 1eMeHTOB. CTPYKTYypHasi cxema
CHCTEMBI ITPUBEICHA HA PUC. 2, HCXOIHBIC TAaHHBIE JJIsl Y4ETBEPTOTO
BapHaHTa — B Ta0JI. 2.

[Toctpoiite JIUX 3BeHa, nepenatoyHasi PyHKIHSI KOTOPOTO UMEET BU/T

5. Peanusanus iu@poBbIX peryasTOPOB METOAOM IPSIMOTO IPOrPaMMHUPOBAHHUS

Bapuanm Nel7
1. Onpenenurte nepeaaTouHyo GyHKIHIO 110 KaHATy BO3MYIICHUS

1o BapuaHTy 16 Tabnuis 3.

W (p) cienyromeit anroputMudeckoit crpykTypbl CAY:

R(p)

W (p)

2. Tloctpoiite JIUX 3BeHa, nepegaTouHas (GyHKIUS KOTOPOTO UMEET BH/]I

W(p) =

150(01p +1)

p(0,5p+1)(0,01p+1)

3. IlpoBeaute aHAIN3 YCTOMYMBOCTHU MO KpUTEPHIO [ 'ypBHUIIa CUCTEMBI,

() AR L2
-W(p) [
_WS(P) « !
200
(0,2p+1)(0,05p+1)
F(p)
o (I R
- W, (p)
—WS(P) <«




cocTosiel n3 PyHKIMOHAIBHO HEOOXOAUMBIX AJIEMEHTOB, CTPYKTYpHAast
cxema KOTOpo# mpuBezieHa Ha puc. 1, a ucxoanble AaHHbIC U1 17-T0
BapuaHTa — B TaOJI. 1.
4. Hacrpoiite napamerpsl [I1]] — perynstopa no 4acToTHOMy METOY
3urnepa — Hukonbca cuctemsl, cocrosiimei u3 GyHKINOHAIBHO
HEO0OXOUMBIX 371eMeHTOB. CTPYKTypHasi cXeMa CUCTEMbI IPUBECHA Ha
pHC. 2, UCXOHBIEC JaHHBIE JJIs1 YETBEPTOro BapuaHTa — B TabI. 4.

5. Peanm3zanus nudpoBIX pEryIsITOPOB METOIOM IOCIIEIOBATEIEHOTO
pOTpaMMHUPOBaHUS 110 BapuaHTy 17 Tabmuier 3.

Bapuanm Nel8

1. Onpenenure neperaTouyHyo GYHKIHIO TI0 KaHATY yIpaBICHUS
W, (p) cnenyromieit anropurMuueckoi crpykTypbl CAY:

Joww
o W) [ :
L we) ; 7, (p) o)
B A

2. Tloctpoiite JIUX 3BeHa, nepenatouHas GyHKIHUS KOTOPOrO UMEET BH]L
W(p) = 70
P (0,4p+1)(01p+1)(0,05p+1)
3. IIpoBenute aHanM3 ycTOMYMBOCTH MO KpuTeputo ['ypBuna cucreMsi,
cocrosiel u3 (pyHKIIMOHAIBHO HEOOXOAUMBIX JIEMEHTOB, CTPYKTYpHast
CXeMa KOTOpOil IpUBEcHA Ha pUC. 1, a ucxoaHble JaHHbIe 1)1 18-T0
BapHaHTa — B Ta0u. 1.
4. Hactpoiite napamerps! II1U]] — perynstopa no merogy CHR cucremsi,
cocTosimiel u3 PyHKIMOHAIBHO HEOOXOAUMBIX 371€MEeHTOB. CTpyKTypHas
CXEMa CUCTEMBI IIPUBE/ICHA HA PUC. 3, HICXOJHBIE JaHHBIE )i YETBEPTOTO
BapHaHTa — B Ta0II. 5.

5. Peanuzanus mudpoBbIX PETyIsSITOPOB METOIOM MAPAIICTEHOTO
pOrpaMMHUPOBaHUs 110 BapraHTy 18 Tabnuiier 3.

Bapuanm Nel9
1. Onpenenure nepeaaTouHy0 QYHKIHMIO MO KaHATY YIIpaBICHHS
W, (p) cnenyroieii anropurmudeckoit ctpyktypst CAV:



¥ (p)

R(p) E(p)
—’Q—* W (p) Q—‘ W, (2)

W) '—O W) |

2. Tloctpoiite JIUX 3BeHa, nepeaaTouHas (GyHKIUS KOTOPOTO UMEET BH/]I
60(01p+1
W(p) = ©lp+1)
0,4p+1)(0,01p+1)

[IpoBeauTe aHaIM3 YCTOMYMBOCTH 110 KpUTEpUIO [ ypBHIIa CUCTEMBI,

(98]

COCTOSIH_IGI‘;I nu3 (bYHKLII/IOHaJ'IBHO HGO6XOI[I/IMBIX QJIEMCHTOB, CTPYKTYpHas cXeMa

KOTOpOH IpUBeAeHAa Ha puc. 1, a ucxoHble JaHHbIe A1 19-ro BapuaHTa —
B Tabum. 1.
4. Hacrpoiite napameTpsl peryyisropa o KpuTepuo MOIyJIbHOTO
(TEeXHUYECKOT0) ONTHMYyMa CUCTEMBI, COCTOAMICH U3 (HYHKIIMOHAITIEHO
HEOO0XO0IUMBIX 371eMeHTOB. CTpyKTYypHas CXeMa CUCTEMbI IPUBE/IEHA Ha
puc. 4, UCXOIHbIE JaHHBIE JUIsl YeTBEPTOTO BapuaHTa — B TaOII. 6.

5. Peanusanus nuQppoBbIX PEryasTOPOB METOAOM MPSIMOTO MPOrPaMMHUPOBAHHUS
no Bapuanty 19 tabmuie 3.

Bapuanm Ne20
1. Onpenenurte nepeaToyHyro (GYyHKIMIO [0 PacCcOrIacOBaHHIO
W,, (p) cinenyromieii anroputMudeckoii cTpyktypbt CAY:

¥ (p)

A\ 4

R(p) E(p)
—’Q—* W (p) Q—’ W, ()

Wy(2) <—Q W) |

2. Toctpoiite JIYX 3BeHa, nepeaaToyHasi pyHKIHSI KOTOPOTO UMEET BU
40p(0,01p+1)
W(p) = :
O5p+1)(01p+1)
3. IIpoBeaute aHAIN3 YCTOMYMBOCTHU MO KpUTEPHIO [ 'ypBHUIIa CUCTEMBI,
cocroAuIel n3 (PyHKIMOHATLHO HEOOXOIUMBIX IEMEHTOB, CTPYKTypHast

CXeMa KOTOpOM MpuBeAeHa Ha puc. 1, a ucxoaHble JaHHbIe 17151 20-T0
BapuaHTa — B Tabm. 1.




4. HacrtpoiiTe mapameTphl PEryasaTopa CUCTEMBI C allEPUOANYECKON PEAKIIME, COCTOSIIEN U3
(GYHKIIMOHATBFHO HEOOXOUMBIX 3JIeMeHTOB. CTpYKTypHas
CXeMa CHUCTEeMbI IIpHUBE/IeHa Ha PUC. 5, UCXO/IHbIE JaHHBIE AJI YETBEPTOTO
BapuaHTa — B Tabm. 7.

5. Peanu3anus uu(poBBIX PETryJITOPOB METOJOM IOCIIEOBATEIBHOTO
porpaMMupoBaHus 1Mo BapuanTy 20 TaOiauis! 3.
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