MWUHHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHUS
? POCCUMCKOU ®EJIEPALIUU
T

Denepanbroe rocy1apeTBEHHOE OHODKETHOE 06Pa30BaTEBHOE YUPEK/ICHHE
BBICILIEr0 0Opa3oBaHHs
«MaruuToropckuii rocynapcTBeHHbIH Texuuueckmii yausepeuter uM. I.M. Hocosa»

, ~ YTBEPXJIAIO

d KTOp HUOuAC

S /Zc’(/f ' B.P. Xpamiun
4 7

04.02.2025 r.

PABOYAS [IPOI'PAMMA JTUCUUTIIMHBI (MOYJIST)

OCHOBbBI TEOPHH ABTOMATHYECKOI' O YIIPABJIEHH A

Hampapiienne noAroToBKH (CnenHanibHOCTD)
13.03.02 DnekTpoHEpreTHKA U SNEKTPOTEXHHKA

Hanpasiennocts (mpoduns/criennanmisanms) IporpaMmsl
OnexTpocHabxenue

Y poBeHb BhICLIEr0 00pa30BaHus - GakasaBpuar

®opma 00yyeHHs
3a04Hast

Wuctuty 1/ dakynbrer  VIHCTUTYT 9HEPreTHKH W aBTOMaTH3MPOBAHHbIX CHCTEM
Kadenpa OnexTpocHabKeHHUs IPOMBILIICHHBIX TIPEANPUATHI

Kypc 4

Maruuroropek
2025 rox



Pa6ouas nporpamma coctasiena Ha ocaoe @I'OC BO - HakanaBpuar 10 HarpaBIeHHIO
noarotoBky 13.03.02 DinekTposHepreTHKa 1 dIeKTpoTexHuka (npukas Munobpnayku Poccun ot
28.02.2018 r. Ne 144)

PaGouyas mnporpaMma paccMOTpeHa M Of00peHa Ha 3aceflaHud  Kadenpbl
DneKTpOCHAOKEHHUS TPOMBILITIEHHBIX IPEATPHATHH

30.01.2025 r.. npotokos Ne 4
' 3aB. kadenpoi A.B. Bapranosa

Pabouas nporpamma oji06peHa Metoauueckoi komuceueit UOUAC
04.02.2025 r., mpotokomn Ne 3 i

[Tpencenarens. P. Xpamuun

PaGouast mporpamMma cocTaBleHa: —_—t
npogeccop kadenpsr DI, n-p Texn. nayk [~ I".IT. Kopaunos

PelieH3enT:

3aM. HauyaapHuka DTO g /
AO «<MATHUTOTI'OPCKUU I'MITPOME3» s %, A 103, Mhivitzos

g




JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KESHUS TPOMBIIIIICHHBIX MPEATPUSTUN

[Iporokonm oT 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanm3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceJaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHIA

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peammsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS MPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzaruu B 2029 - 2030
y4eOHOM ToJTy Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX PEATPUSTHN

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogoopena st peanuzanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuH Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

IIporokomor 20 1. Ne

3aB. kadenpoit 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

Jucuummza «OCHOBBI TEOPHMM aBTOMATHYECKOIO YIPABIEHUS» BXOIUT B 4YacTb
y4eOHOT0 U1aHa, (GOPMUPYEMYIO YIaCTHUKaMH 00pa30BaTEeIbHBIX OTHOIICHUH 00pa30BaTeIbHOM
IIPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHS AUCLUIUINH/ IPAKTUK:

IlepexoiHbIE IPOLIECCHI B AIEKTPOIHEPIETUUECKUX CUCTEMAX

dusuka

Maremaruka

TeopeTnueckne 0OCHOBBI JEKTPOTEXHUKHU

3HaHus (YMEHMs, BIaJleHHs), IOIYUYEeHHbIE NIPU U3YYEHUU JAHHOW TUCLHMIUIMHBEI OyIyT
HEOOXOIUMBI JUIsl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

IlepexoHbIE IPOLECCHI B AEKTPOIHEPIETUUECKUX CUCTEMAX

MuKponpoueccopHble yCTPOUCTBA PEICHHOMN 3aIUThI ¥ aBTOMAaTHKU

Penelinas 3amura 1 aBTOMaTU3aLM YJIEKTPOIHEPIETHUECKUX CUCTEM

OnepaTuBHO-INUCIETYEPCKOE YIIPABICHHUE B 2JICKTPUUECKUX CETAX

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()UKAIMOHHOW paOOTHI

[ToaroroBka k ciade u cjaua rocyJapCTBEHHOT0 SK3aMeHa

3 Komnerenuun ody4aromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbraTe ocBOEHMS AUCHMIUIUHBL (MOAyJsi) «OCHOBBI TEOpPUM aBTOMATUYECKOTO
yIpaBJIeHUs» 00yJaroIuiics JoJKeH 001aaTh caey0IUMI KOMIIETEHIIUAMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

[1K-3 CnocobeH mNpHHUMATh ydacTHE B TPOSKTUPOBAHHHM OOBEKTOB TMPOQECCHOHATBHOM
JEATEIIBHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHHUYECKOHN
JTOKyMEHTaIlMen, coOtoias pa3IuyHble TeXHUYECKHEe, YHEProdHEKTUBHBIE M IKOJIOTHUECKUE
TpeOOBaHUS W NPOBOJUTH OOOCHOBAHME TPOEKTHBIX pELICHHH, a TaKke O0oQpopMIsATh
TEXHUYECKVYIO JIOKYMEHTALINIO HA PAa3IMYHBIX CTAIUSAX Pa3pabOTKH IPOEKTa

I1K-3.1 PazpabGatbiBaeT M odopmisieT KOMIUIEKTHI MPOEKTHOH u paboueit
JOKYMEHTAIIUN TPOCTHIX Y3JI0B CHCTEMBI JJIEKTPOCHAOKEHUS OOBEKTOB
KallUTaJIbHOTO CTPOUTENILCTBA

[1K-3.3 Bri6upaer o6opyioBanue 11sl OTAETBHBIX pa3/IeloB IPOEKTa Ha pa3INuHbIX
CTagusX TPOEKTUPOBAHUS  CUCTEMBbI  DIIEKTPOCHAOXKEHUS OOBEKTOB
KaluTaJIbHOTO CTPOUTEILCTBA




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO01mast TpyA0eMKOCTh JTUCIUIUTHHBI COCTABIISIET 2 3a4€THBIX SIWHUIL /2 aKaJ. 4acoB, B

TOM YHCJIC:

— KOHTaKTHas paborta — 8,7 akaJi. 4acoB:
— ay/IMTOpHAs — 8 aKkaJi. 4acoB;
— paeayautopHas — 0,7 akaj. 4acos;
— camocTosTenpHas padorta — 59,4 akan. 4acos;
— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;

— MOJTrOTOBKa K 3auéTy — 3,9 akaj. Jac.

®dopma arTecTalum — 3a4eT.

AynutopHas I e
KOHTaKTHas pabora E 5 dopma TeKy1ero
=
B aKaJ. yacax v Bun KOHTPOJISI
Pa3znen/ Tema 2 ( A ) = . p Kon
> 3 ©| caMOCTOATENFHOHN | yCIeBaeMOCTH U
JACIATUTAHBI ) = . | KOMIeTeHIUH
Q & paboThI TIPOMEKYTOUHON
na6. | mpakr. | €8
Tlex. : 128 aTTecTaluuu
3aH. 3aH. | U &
1. 1. OOmme cBegeHus o
cHcTeMax ABTOMaTHIECKOTO
yrpasieHust (CAY)
1.1 1.1 OcHOBHbIC MOHSATHS
B TCOPUU ABTOMATHYECKOIO
npaBneHus.  [IpuHIATIBL .
yup p CamocTtosTenbHOE | YCTHBIN Oompoc
MOCTPOCHUS cucTteM N
u3ydeHue yueOHoii| (cobecemoBanue), IK-3.1,
aBTOMATHYECKOIO 4 10,3 0,3 8,4 N
U Hay4HOU Harmcanue AKP I1K-3.3
yIpaBIeHUs (CAY).
JIUTEPATypbl Nel
CucremMbl aBTOMaTHIECKOTO
perymupoBanus (CAP) kak
qacTHbI ciaydait CAY
HWroro no pazngeny 0,3 0,3 8,4
2. 2. MaTeMaTHYECKOE OIUCAHUE
cHCcTeM ABTOMaTHYECKOTO
yIpaBJIeHHS
CamocrosTenpHOE
2.1 2.1 Maremaruueckoe JBvHeHIe VIeOHOI
onucanue CAY. Ilonsrue Y yHer Konrtponbnas
. W HAY9IHOU
CTPYKTYpHOU CXEMBI. pabora Nel, , IK-3.1,
.| 4103 0,3 8 JINTEPATYPBHI.
Co3pnanue CTPYKTYpHOI Hanucanue AKP [K-3.3
N [ToaroroBka k
CXEMBI 110 MaTeMaTHIeCKOH . No2
MozeH KOHTPOJIBHOM
’ pabote Nel.
HWroro no pazageny 0,3 0,3 8
3. 3. TunoBble JUHAMHYECKHUE
3BEHbSI WM WX  OCHOBHEIC
XapaKTePHUCTHKH
3.1 31 ITousTHE
[Moaroroska k
JTUHAMHYECKOTO 3BCHA. N
nabopaTtopHoOi
Tunb JTMHAMAYECKHX
padote Nel.
3BeHbeB. [lonsATHE M CyTh CaMOCTOSTENLHOE
nepeaToyHo  QyHKIUW. .| Hamucanue AKP I1K-3.1,
4 10,3 0,3 8 |uzyuenue yueOHOU
IonsTue MIEPEXOAHOTO N Ne3 IK-3.3
W HAYYHOU
nporecca. TonsTue
. JUTEPATYPHI.
UMITYJIbCHOM byHKIMN.
Odopmienne
AMITIUTYTHBIE "
oTyera
JaCTOTHEIE




3.2 3.2 Anepuoanueckoe

IToaroroBka k

3BEHO IIEPBOrO  IOPSAKa, nabopaToOpHO
ero OCHOBHBIC pabote No2.
XapaKTEePUCTHUKH. CamocrosTensHOe Hamncanne AKP K31
Anepuouueckoe 3BEHO 0,3 0,3 8 |usyuenue yueOHOU No3 HK-3. 3‘
BTOPOTO  TOpSJIKA,  €ro Y HAYYHOU B '
OCHOBHBIE XapaKTEPUCTUKH. JUTEPATyPHI.
KounebarensHoe 3BEHO, ero Odopmiienne
OCHOBHBIE oTYerTa.
3.3 3.3 UnrerpambHbie Hoarorosxa 0
(MHTETpHUPYIOLIHME) 3BCHBS, n;i(ézizojggon
UX BHIBI W  OCHOBHBIC
XapaKTEePUCTHUKH. CaMOCTOﬂTeHLHO? Hanucanue AKP MK-3.1,
0,2 0,2 8 |usyuenue yueOHOU
HuddepennuaibHbie # HayTHoM Ne3 I1K-3.3
(zudbepernmpyromie) JUTEPATyPHI
3BEHbsS, HMX  BHIBl | 0 ¢opMneHné
OCHOBHBIE XapaKTEPUCTHKH. oTUeTa.
Hroro no pazgeny 0,8 0,8 24
4, 4. CTpyKTypHBIE CXEMBI
CHCTEM ABTOMaTHIECKOTO
yIpaBIICHHSI
CamocrosarensHOe | YCTHBIN orpoc
41 41  Crpyxrypuse u3yueHHue y4eOHOI (CO6€C€)10B3.£I/I€). [K-3.1,
cxembl.  IIpeoGpa3zoBanue 0,1 0,1 4 1 HayHO Hanncarme AKP K-3.3
CTPYKTYPHBIX CXEM. e — Nod '
Wroro no pazgeny 0,1 0,1 4
5. 5. Omenka kadecTBa CHCTEM
ABTOMATHYCCKOT'O
5.1 5.1 CramuoHapHsle Hu
JTMHAMHAYECKHE PEKUMBI
CAP. Ilonsitue u KpuTepuu CaMOCTOSTENEHOE
yCTOHIMBOCTH.  3amac 1o u3yuenue yueOHoii| Hamucanue AKP MK-3.1,
(aze u aMILTUTYIe. 0,5 0,5 3 B HayIHOM NoS K-3.3
KauectBo mporecca - ’
peryimuposanus. Kpurepun fTATCPATYPRL.
KavecTBa mporecca
pEryJIMpOBaHUsl.
Hroro no pazaeny 0,5 0,5 3
6. 6. OnTuMaibHbIC JUHCHHBIC
CHCTEMBI aBTOMAaTHYECKOTO
perynupoBanus (CAP)
2;‘[1TI/IMaJ'IL?I.I:;I;X mg::;j::z CamocrosrensHOe | YCTHBIN orpoc
CAP. Kpurepun 05 05 1 |wsyuenne yueOHoit| (cobecenoBaHnue). [K-3.1,
OITHMATLHONO ! ! W Hay4HOU Hanucanne AKP I1K-3.3
JUTEPATYPBHI. Ne6
peryJIupOBaHusI.
SI.OZCTpOCH?/If omn?aggf},l:zz CamocrosrensHOe | YCTHBIN onpoc
cHoTOM U ——— 05 05 o |W3yuenne yueOHoit| (cobecenoBaHnue). IK-3.1,
! ! W Hay4HOU Hanucanne AKP I1K-3.3
pEerynupoBaHus KOOPAMHAT PY— o6
(CITIPK)
6.3 6.3 IIpunuun pacuera u CamocrosTenpHOe | YCTHBIN onpoc
HCCIIETOBAHMS 05 05 o |u3ydenne yuebHoil| (cobGecenoBanue). IK-3.1,
JIByXKOHTYPHOH ! ! U Hay4HOU Hanucanne AKP IK-3.3
acraruueckoid CAP JIUTEPATYpHL. Ne6
CamocTtosTenbHOe | YCTHBIN ompoc
6.4 6.4 Ontummzanus CAP 05 05 7 |m3yuenne yuebHoii| (cobecenoBaHue). IK-3.1,
Ha pa3InYHbIC ONTUMYMBI ' ' W Hay4HOU Hanucanne AKP IK-3.3
JIUTEPATYPHIL. Ne6




Uroro no pazneny 2 | | 12 |
7. 3auer
[TonaroroBka

MK-3.1,

7.1 TloAroTOBKA K 3a4eTy 3ayery, uzyuenune | CobecenoBaHue TK-3.3
JIUTEPATYPBI )

Hroro no pazgeny
HUroro 3a cemectp 4 59,4 3a4ET
Hroro no aucumruinye 4 59,4 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
BOIIDOCOB ¥ TUCKVCCHEN B IOMCKAaX OTBETOB HA 3TU BOIIDOCHI.

6 YueOHO-MeTOAMYeCKOe 0OOecredeHue CaMOCTOSITeIbHOM padoThl 00y4arouXCs
[IpencrarneHo B mpuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA /sl IPOBeeHH s IPOMEKYTOYHOM aTTeCTAluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCITUTITIMHBI (MO/YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Tnaseipun, I'. B. Teopus aBroMaTmueckoro perynupoBanus / I'. B. I'maseipun. —
Hosocubupck : HI'TY, 2014. — 168 c.: ISBN 978-5-7782-2473-5. — TekcT : 3IeKTpOHHBIN. —
URL.: https://znanium.com/catalog/product/558731 (mara obpamenus: 21.03.2025). — Pexum
JIOCTYTIA: TIO TIO/THCKE.

2. Taiinyk, A. P. Teopuss aBTOMAaTUYECKOTO YIpaBIEHUS B MPUMEPaX M 3agadax c
pemenusmu B MATLAB / A. P. Taiinyk, B. E. benses, T. A. IIbsiBueHK0. — 7-€ U31., cTEp. —
Cankr-IlerepOypr : Jlanp, 2023. — 464 c. — ISBN 978-5-507-45506-5. — Tekcr :
AJIEKTPOHHBIH // Jlann : 3JIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/271256 (mata oOpamienus: 21.03.2025). — Pexum goctymna: s
aBTOPU3. MIOJIb30BATEIICH.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. Cuctembl ympaBieHHs TEXHOJOIMUECKUMH IpoleccaMd M HMH(OpMaIMOHHBIE
TEeXHOJOruM : y4yeOHuk st By3oB/ B. B. Tpouenko, B. K. ®enopos, A.W.3abynckuid,
B. B. KomennantoB. — 2-e u3n., ucnp. u jon. — Mocksa : M3natensctBo HOpaiit, 2025. —
136 c. — (Bwicmee obpaszoBanue). — ISBN 978-5-534-09938-6. — Tekcrt : 31eKTpOHHBIH //
OopazoBarenbHas iatpopma HOpait [caiit]. — URL: https://urait.ru/bcode/563623 (nmata
obpamenus: 21.03.2025).

2. XKmyns, B.A. Cucrempl aBTOMaTMYECKOTO YIpaBJIEHHUsS BbICIIEH TOYHOCTH :
yuebHoe mocobue st By3oB/ B. A. XKmyns, A. B. TaituenaueB. — 2-e u31., HCIIP. U JIOM. —
MockBa: UznmarensctBo  IOpaiit, 2024.— 211c.— (Beicmee oOpa3oBaHme). —
ISBN 978-5-534-05143-8. — Texct : anmektpoHHbIH // OOpazoBaTenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/539776 (mara obpamenus: 21.03.2025).

3. Anatamupor, B. M. CucreMbl aBTOMAaTHUYECKOTO YIIPABJICHUS : y4eOHOEe Mmocobue

s By30B/ B. M. AHTumupoB; mox HayuHoW penakuueil B. B. Tenmumuna. — Mocksa :
WznatenberBo FOpaiit, 2024. — 92 ¢. — (Bwicmiee oopazoBanne). — ISBN 978-5-534-18320-7.
— Texkcr : osnextpoHHb // OOpazoBatenbHas miardgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/534790 (mara obpamenus: 21.03.2025).

4. CecnaBuH, A. . Teopus aBToMaTH4eCcKOro ynpasieHus. JInHelHble, HENpPEPbIBHbIE
cucremsl : yueOHuk / A.M. CecnaBun. — Mocksa : UHOPA-M, 2021. — 314 ¢. — (Beicmiee
obpasoBanue: bakanaspuar). — DOI 10.12737/1014654. - ISBN 978-5-16-015022-2. - Tekcr :
anektponnsii. - URL: https://znanium.com/catalog/product/1014654  (mata oGpareHus:
21.03.2025). — Pexum f0CTyma: MO MOAMUCKE.



https://znanium.com/catalog/product/558731
https://e.lanbook.com/book/271256
https://urait.ru/bcode/563623
https://urait.ru/bcode/539776
https://urait.ru/bcode/534790
https://znanium.com/catalog/product/1014654

B) MeToanyeckne yKazaHus:

1. Bensrit A. B. JIaGopaTOpHbIif IPaKTUKYM 10 TEOPHH aBTOMAaTUYECKOTO YIPABJICHHUS :
yueOHoe nmocodue / A. B. bensrit, B. U. I'ybanos ; MI'TY. - Marautoropck : MI'TY, 2015. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/537. - TekcT : 3JeKTPOHHBIH.

2. HccrnegoBanue cUCTEM yIpaBJICHHUs 3JICKTPOIPUBOIOB Ha OCHOBE MpeoOpa3oBaTeneit
"SIMOREG" u "SIMOVERT" : yuebnoe nocooue / H. B. ®omun, E. 1. Omensuenko, A. B.
benpiit, C. C. Enun ; MI'TY. - Marnutoropck : MI'TY, 2017. - 1 31€KTpOH. ONT. AHUCK
(CD-ROM). - URL.: https://host.megaprolib.net/MP0109/Download/MObject/1674. - Teker :

AJIEKTPOHHBIN.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:

IIporpamMmMHoe oGecrieueHue

Haumenosanue I10 Ne norosopa Cpok IeHCTBHSI TUIICH3UH
FI\’/: gfgszfilgﬁazlow Ne 135 o1 17.09.2007 0eccpouHo
7Zip CBOOOJIHO PacIpoOCTPaHAEMOE Secopouro

110
STATISTICA B.6 K-139-08 ot 22.12.2008 0ecCpovHO
MathWorks MathLab
v.2014 Classroom K-89-14 01 08.12.2014 0ecCpovHO
License
MathCAD v.15
Education University J1-1662-13 ot 22.11.2013 OeccpouHO
Edition
F'\,’:ifgsf:i'gﬁ 5003 Ne 135 ot 17.09.2007 GecepoumHo
FAR Manager CBOOOIHO pa%I(I;OCTpaHﬂeMoe Secepodro
Linux Calculate cBobomMHO pa(i_llngCTpaHﬂeMoe 0eccpodHo

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

Hazsanue kypca CchUIKa

DnekTpoHHas 6a3a nepuoanveckux usnanuii East View . s .
Information Services, OO0 «UBUC» URL: https://dlib.eastview.com/

HannonansHast HHGOpMaMOHHO-aHAINTHYECKAsT
cucrema — Poccuiickuii maaexce nayunoro uutuposanus  |URL: https://elibrary.ru/project_risc.asp
(PUHIT)

DnekTpoHHbIe pecypchl ondmmorekn MI'TY um. I'.1. URL:
HocoBa https://host.megaprolib.net/MP0109/\We

denepaibHOE TOCYIAPCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT pombinnienron (URL: http://www1.fips.ru/
COOCTBEHHOCTU»

URL:

Poccutickas ['ocynapctBennas onbnuoreka. Katamnoru https://www.rsl.ru/ru/readers/catalogu



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
https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/

9 MartepuajibHO-TEXHHYECKOE o0ecTiedeHne TUCUMILTHHBI (MOYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecrieueHNe JUCUUTUINHBI BKIIIOUACT:

1. V4eOHble ayauropuuM JAJii NOPOBEIACHUS 3aHATHM  JEKUMOHHOIO THUMNA —
MYJIbTUMEANIHbBIE CPEeICTBA XPAHEHHUSI, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

2. Y4eOHbIE ayJUTOPUU JUIA TIPOBEACHHS NPAKTUUECKUX 3aHATHH, TPYNIOBBIX U
MHAUBUIYAIbHBIX KOHCYJIbTALUN, TEKYIIET0 KOHTPOJIS U MPOMEXYTOUYHOM aTTecTalluu — A0CKa,
MYJIbTUMEAUNHBIN IIPOEKTOP, KPAH.

3. llomemenust Il CaMOCTOATENbHOW pPabOTHl OO0y4aroUMXcs — IepCOHATIbHbIC
kommpioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B 3JCKTPOHHYIO
nH(}OPMalMOHHO-00pa30BaTEIbHYIO CPe/ly YHUBEPCUTETA.

4. Tlomemienue JUIs XpaHEHUS W MNPOMUIAKTUYECKOTO OOCIYyKMBAaHUS Y4EOHOTO
000pyA0BaHUS — CTEJUIAXH, CeUPbI sl XpaHeHHs Y4eOHOro 000py10BaHMsI, HHCTPYMEHTHI JJIs
peMOHTa JTa00paTOPHOTO 000PYTIOBAHUS.



IMPUJIOXXEHUE 1
(o0s3aTeNBHOR)

Y4eOHO-MeTonYecKoe 00ecreueHue CaMOCTOSITEIbHON paboThl 00YYarOIIUXCs

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

AyauTopHasi caMOCTOsITeNbHasE padoTa CTYJCHTOB IIPE/IoiaraeT OTBEThHl Ha BOIIPOCH! Ha
Ha60paTOpHBIX 3aHATUAX IIPU 3alUTC pa60T, BBIITOJIHCHHUEC MMMCbMCHHBIX KOHTPOJIbHBIX pa60T,
BBIIIOJIHEHUE KyPCOBOIl paOOTHL.

KonTpoasnas padora Nel

1. Ilo 3amaHHON AIIEKTPUYECKOW IIETIM COCTABUTH IEpPElaTOYHYI0 (YHKIMIO 3BEHA,
OIKCBIBAIOLIETO JAHHYIO LIEIb!

C1 =200 mx®, L =80 mI'z, R1 =100 kOm

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

2. Ilo 3aanHOM TIepeaTOYHON (PYHKIIUU OMPEETUTh THII 3B€HA U PEATM30BaTh €ro Ha
ONEPALlOHHOM YCHUJIUTEIIE:
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KonTposbHnas pabora Ne2
1. IIpumeHHB peoOpa30BaHuUs CTPYKTYPHBIX CXEM, MAKCHMAIIBHO YIIPOCTHUTE
CIIC/TYIOIILYIO CXEMY:

w3

+
+
o wa [

2. [Moctpouts acumnroruyeckyro JIAUX 3amanHOT0 3BeHA C MepeAaTOYHON (QyHKITUECH:
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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[: CTYIIEHYaTOE BO3/IEHCTBUE, UMITYJILCHOE BO3/CHCTBHE, 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 (yHKIMM B OOMmIEM BHIC JUIS MPOHOPIHOHAIBLHOTO,
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 TOpsSIKa C MOHOTOHHBIM
NIEPEXO/IHBIM ITPOLECCOM?

5. B uem ornuuuTensHas 0COOCHHOCTh KOHcepBaTUBHOTO 3BeHa? [losicHure Ha rpaduke
JIUX.

6. Ilouemy mponopiHOHATBEHOE 3BEHO HE J1aeT (ha30BOro caBura?

7. Tlosicaute, uwem ommuatorcs JIAUX amepuogudeckoro 3BeHa 20T0 MOpsiKa,
K0JIe0aTeIbHOTO 3B€Ha U KOHCEPBATUBHOTO 3BEHA.

8. Kaxum 3BeHoMm sisiercst RLC-merouka?

9. Kaxkum 3BeHom sBisiercs JAI1T, ecnu BxoaHas KoopAWHATA — HAMIPsDKEHHE, a BBIXOAHAS
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  OTAMYUA  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 TIepeXOJHBIE MPOIECCHl HICATBHO-UHTETpUpyomero 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 BpemMenu Yy [IM]/I-3BeHa BKJIFOYAETCS TMPOMOPIIMOHATBHAS,
UHTerpaibHas, quddepenuupyromas coctapistomue? [loscaure Ha npumepe JIAUX.

10. Kakum o6pazom moxkHo HapucoBath JIAUX mns [TM]/[-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
WHJMKaTOpa

NHaukaTop JOCTHIKEHUS
KOMIIETEHIINHU

OneHouHble CpeaCTBA

IIK-3: Cnoco0eH MPpUHUMATH y4acTHe B NPOEKTHPOBAHUH O0BEKTOB NMPO(ecCHOHAIBHON JeATEeJLHOCTH B COOTBETCTBHH € TEXHHYECKHM
3ajjlaHMeM MW HOPMATHBHO-TEXHHYECKON [JOKyMeHTalueil, co0/ioasi pa3jiMvHble TeXHHUYeCKHe, Heprod(ekTuBHbIE H IKOJOTHUYECKHUE
TpeOGOBaHUsI M NMPOBOIUTH 000CHOBAHUE NMPOEKTHBIX pPelleHuil, a Takxke 0QOPMIATH TEXHUYECKYI0 TOKYMEHTALMIO HA Pa3HYHbIX CTAaIHUAX
pa3padoTKH MPoeKTa

I1K-3.1

Pa3pabarsiBaer u
oopmIIIeT  KOMIUICKTHI
MPOCKTHOM W  paboueit
JOKYMEHTAIIUU TMPOCTHIX
y3J10B CUCTEMBI
ANEKTPOCHAOKEHUS
O0BEKTOB  KamUTAJIbHOTO
CTPOUTENILCTBA

1. Kakoit ¢Qusuueckuii CcMbICT HMMEIOT TOHATHUSA
«yTIpaBIICHUE, «OOBEKT yIPABICHUS ?

2. Jlaiite onpenenenne CAP u nepeuniciuTe X OCHOBHBIE CBOMCTBA.

3. Tlepeunciute oCHOBHBIE 3JIeMeHTHI, BXozsamme B CAP.

4. B 4éM COCTOUT pa3Inyue MEXKAY PETYIITOPOM U CUCTEMOU peryaupoBaHus?

5. OOBsICHUTE CYITHOCTH MPUHIIMIIA PETYIUPOBAHUA "TIO BO3MYIICHUIO'", €r0 JOCTOMHCTBA U HEJIOCTATKH,
YKaXUTE YCIOBUS €0 IPUMEHEHHUS.

6. OOBsICHUTE CYITHOCTh MPUHIIUIIA PETYIUPOBAHUS "TIO OTKIIOHCHHIO", €r0 JOCTOMHCTBA U HEJOCTATKH,
YKaXXUTE YCIOBUS €0 IPUMEHEHHUS.

7. JlaiiTe onpezeneHus yIpassioliM, BO3MYIIAIOMINM U PETYIUPYIOIIUM Bo3AecTBUAM. B uéM cocrout
paznuuue Mexay HUMH?

8. Haznauenwue u xapakrepucTika ooparHbix cBsseil B CAP.

9. B uém 3axiroyaetcs pa3HUIla MEX]Ty OIMIMOKOM U OTKIIOHEHHEM PEryIupOBaHus?

10. HazoBure 1 00BSICHUTE OCHOBHBIE THIIOBEIE Bo3aeiicTBrs B CAP.

11. B uém omiMuue cUCTeM MPSIMOTO M HETIPSIMOTO JICHCTBHS?

12.B uéM COCTOMT pasauuue MeXIy CHCTEMaMHu HEIPEPBIBHOTO,
perynupoBaHus?

13. [laiiTe onpeeneHus CHCTEMaM CTaOHMITU3aIliH, TPOTrPAMMHBIM U ciiesmuM. [IpuBeuTe mpuMepsl dTHX
CHCTEM.

14.Tlo xakum npusHakam kinaccudumupyrorcs CAP?

15. Yem otnuuaercs acraruyeckas CAP ot craruueckoii?

«CUCTEMaA», «CTPYKTYpa CHUCTEMBD», «CBIA3b»,

AMITYJIbCHOTO W PEJIEUHOro




16. B uém cocTouT uaes IKCTPEMaIbHOTO PEryIHpOBaHUs?

17. Taiite onpeaencuue nepexoanoit gpyuxmuu h(t) u ummynscHoi BecoBoit hyHkimu o(t).

18. KakoBa crangapTHas (hopma 3arucy JUHEWHBIX YPaBHEHUH B CUCTEMaxX

19. aBTOMaTHUECKOTO peryaupoBaHus’?

20. B xakoM nopsizike cocraBisitores auddepennuansusie ypapaenus CAY?

21.Yrto maet mpuMeHEHHE MPSAMOTO npeodpa3oBanus Jlamaca mpu maremarudeckom ornucanuu CAP?

22.Yto Takoe mepenaTouHas (GyHKIMS JIEMEHTOB M CHCTEM aBTOMATHYECKOTO PEryJIHUpOBaHHSA, M Kak e
NOJYYHTh 10 AU depeHnanbHbIM ypaBHEHUAM?

23. Kakum 00pa3oM MOXKHO MOJYYHTh ypaBHEHHE CTAaTUKU U3 YPaBHEHUS TUHAMHUKH CUCTEMBbI?

24. CocraButh auddepeHnnanbHble YpaBHEHUS L€, COCTOSIIEH M3 IOCIEJ0BAaTeIbHO COEIMHEHHBIX
akTuBHOTO comnporuBinenus R, nuanykruBaoctu L u emxoctn C (R-L, R-C, R-L-C), npu nomaue Ha e€ BX0x
MIOCTOSIHHOTO IO BeJIMYMHE HanpspkeHus: U. BeiBecTu BeIpaskeHUs U1 IepelaTOuHON (DYHKLIUU 3TUX LEMeH.

25.B uem 3akiro4yaercsi CyIIHOCTh M KaK IOJy4aeTcs BBIPAKEHHE ISl TMEePEeIaToOvyHoro KodQuuueHTa
2JIEMEHTA WJINA CUCTEMBI aBTOMaTUYECKOTO PETyIUPOBaHUS?

26.Kak momyunTh XapakTepucThueckoe ypaBHeHue 3BeHa wim CAP B menom? Jlns kakux nenen
COCTABJIIETCS ¥ PEUIAETCS XapaKTEPUCTHUECKOE ypaBHEHHE?

27. Kakum 00pa3oM onpeaemnstoTcsl aMIUTATyIHAs B (Da30Bast YaCTOTHBIE XapaKTepUCTUKHU 3BeHbeB 1 CAP?

28. B uem 3aKi1t04aeTCsl CyIIHOCTh YaCTOTHBIX XapaKTepUCTUK 3BeHbeB U CAP?

29. [lats OHATHE U OOBSCHUTH JIOTapU(PMUUECKIE aMILTUTYIHYIO B ()a30BYIO YACTOTHBIE XapaKTEPUCTHKH.

30. Kakum 00pa3oM MOXKHO MOCTPOUTH JIOTapU(PMUUYECKHE AaMIUIMTYAHYI0 U (a30ByI0 YaCTOTHBIE
XapaKTEPUCTUKU?

31. B 4yeMm cymHOCTb JInHeapu3auuu JudQepeHnnaibHOro ypaBHEHUs JIEMEHTOB, U KaK €€ MPaKTUYeCKH
OCYIIECTBIIATH?

32. Kakoil pexxuM ycTaHaBIMBAeTCs B JIMHEHHOHN cucTeMe NMpU TapMOHMYECKOM BO3JEHCTBUHU, U KaKUMHU
rapaMeTpamMu OH XapaKTepusyeTcs?

33.Kak 1m0 4YacTOTHBIM XapaKTepUCTHKAM pPA30MKHYTOHM CHUCTEMbI OINpENeNUTh €€ YacTOTHbIE
XapaKTEPUCTUKH B 3aMKHYTOM COCTOSIHUN?

34. Kakue yacTOTHBIE XapaKTEPUCTUKHU BBl 3HACTE U B YeM UX (PU3HUECKUI CMBICT?

35. UTo MOHUMAFOT O] TMHAMUYECKUM 3BEHOM HAIPABIICHHOTO JCHCTBHS?

36. B uem 3axumouaercst npuHuui pazaeneHust CAY Ha TUIIOBbIE TUHAMHYECKUE 3BEHbSI?

37. Kakue XxapaKTepuCTUKHU OMPEEIISIOT CBOMCTBA JMHAMUYECKHUX 3BEHHEB?

38. CpaBHUTE BpEMEHHBIE XapAKTEPUCTUKHU OT/I€IbHBIX TUIIOBBIX TUHAMUYECKHX 3BEHBEB.




39. CpaBHUTE BpeMEHHBIC XapaKTEPUCTUKU TUITOBBIX JHHAMUYECKUX 3BEHBEB.

40. IlpencraBbre nepenarounble PyHKIUN TUIOBBIX JUHAMHUYECKUX 3BEHBEB.

41. B yeM 3aKII04aeTCs MPUHIUIHAIBLHOE PA3InYHe MEXKTy HI€ATbHBIMU U PEabHBIMU HHTETPUPYIOIIUMHI
u mudGepeHIUPYOITMMHU 3BEHbSIMU ?

42. O0bsicHUTE BIUSHUE OTHOCHUTEIHHOTO Kod((duIiMeHTa 3aTyXaHus KojaeOaTeIbHOTO 3B€Ha Ha XapakTep
MEPEXOIHOTO Mpoliecca.

43. Ha mpumMepe anepuognyecKoro 3BE€Ha MEPBOTO MOPSIKA MOKa3aTh, KAKMM 00pa3oM MOXKHO TTONyYUTh
BBIpXEHHE ISl TEPEXOAHON (YHKIIMH 3BEHA.

44. Ha npumepe anepuoJu4ecKoro 3BeHa IepBOro Mnopsijika noka3arb, KAKUM 00pa3oM MOKHO, ITOJIyYUThb
YaCTOTHBIE XapPAKTEPUCTUKU TUIIOBBIX TUHAMUYECKUX 3BECHBEB.

45, TIpuBeuTe OCHOBHBIC YaCTOTHBIE XapaKTEPUCTHKH TUIOBBIX JUHAMHYECKUX 3BCHbBEB.

46. IlepeurcnuTe OCHOBHBIC THIOBbIE TuHaAMU4eckue 3BeHbsi CAP u mpuBenute ux auddepeHuuaibHbIe
yYpaBHEHHS.

47.Tloctpoiite norapupmMuiecKue aMIUTUTYTHO-4YaCTOTHBIE U (Pa30-4aCTOTHBIE XapAKTEPUCTUKH THIIOBBIX
JTMHAMUYECKHUX 3BEHBEB.

48. Kakum 00pa3oM MOXHO MOJIY4YHMTh IepefaTouHble (YHKIHUU OTAEIbHBIX THUMOBBIX JAMHAMUYECKHUX
3BEHBEB?

49. Kakas cBsI3b CYLIECTBYET MEXy IepeaTouHON QyHKIMEeH 1 aMIIUTyAHO-(Pa30BOM XapaKTepUCTUKON
TUIIOBOTO JMHAMUYECKOTO 3BeHa?

50. Kak cocrapnsercs cTpykTypHas cxema CAP?

51. YTo oToOpakaeT CTPYKTYpHasi CXeMa CUCTEMBI?

I1K-3.3

Bribupaer obopynoBanue
IUIS. OT/ACTBHBIX Pa3/IesioB
MpPOeKTa Ha Pa3IUYHBIX
CTaIUSX MPOCKTHUPOBAHUS
CUCTEMBI
ANMEKTPOCHAOKEHUS
O00BEKTOB  KamUTAJIbHOTO
CTPOMTENBCTBA

1. Kaxkwue BbI 3HaeTE IpaBUIia CTPYKTYPHBIX MPeoOpa3oBaHmii?

2. Kak ompenenuts nepenatounbie (DYHKIMH OIHOKOHTYPHOW CHCTEMBI OTHOCHTEIBHO 3aJIafOIIEero
BO3JICHCTBHS U1 OTHOCUTENBHO BO3MYILIEHUN JIsl PETYIUPYEMOIl BEIMUNHBI?

3. Uro Takoe mepenarouHbie GYHKIIUN CUCTEMBI 110 OIMOKE U KaK X ONPEIeITUTh?

4. Kak onpenenuts nepeaaroyHbie (yHKIIMH MHOTOKOHTYPHOU CUCTEMBI?

5. Kak mo nepenatouasiM GyHKIUSIM JTUHEHHON CHCTEMBI COCTaBUTH €€ nuddepeHnnanpbHoe ypaBHEHUE
JUTSL PETYIUPYEMON BETMUUHBI U JJIs1 OIIUOKHK ?

6. Kaxk u3 nepenarounoit pyHKIINN 3aMKHYTOW CUCTEMBI OIPEICTUTh XapaKTePUCTHUSCKOE YpaBHEHHE?

7. Kak cocTaBmistoTcsl ypaBHEHHE U niepenaToyHast QyHKIHs pa30MKHYTOM OTHOKOHTYPHOM CUCTEMBI?

8. Kakumm 00pa3oM MOXHO TIOCTPOUTH aAMILTUTYIHO-(PA30BYI0 XapaKTEPUCTUKY cHcTeMbl 1Mo ADX
OTJEJIbHBIX 3BEHbEB?




9. Kakme cymecTByloT mpaBmia NOpeoOpa3oBaHHs CTPYKTYPHBIX CXE€M C IEepeKpelIMBAIOIIUMUCS
0OpaTHBIMU CBA3SIMU?

10. Kak cocTaBisifoTcs ypaBHEHHE U MepeaaroyHas (yHKIUS Pa3OMKHYTOW OJHOKOHTYPHOM CUCTEMBbI?

11. Kak cocTaBisitoTcs ypaBHEHHE U NepeJaroyHas (PyHKIHA 3aMKHYTOM OTHOKOHTYPHOM CUCTEMBbI?

12. laiiTe XapaKTEpUCTHKY CTaTHYECKOTO M TUHAMUYECKOTO cTannoHapHoro pesxxuma CAP.

13. HazoBute 1 00BICHUTE CIIOCOOBI yCTpaHEHUS cTaThndeckor ommoku CAP.

14.Kak Bnuser BenmuuHa kodddunmenrta ycunenuss CAP Ha BenmuumMHy CTaTHYECKOH OMIMOKH
peryaupoBaHus’?

15. Yto Takoe cTaTU3M CUCTEMBI PETYIUPOBAHUS?

16. ITpunuun nocrpoenus acraruueckux CAP.

17. KaxoBa poJib HHTErpUPYIOLINX 3BEHbEB, BKIIIOUEHHBIX B CUCTEMY PETYIUPOBAHUSA?

18. O6bsicHUTE NPUHIUN YCTPaHEHUs cTaTuyeckoro oTkioHeHus B CAP BBeneHMEM KOMIEHCHPYIOLIETO
BO3JICHCTBHS.

19. KakuM 006pa3oM HccClieayOTCsl TapMOHUYECKHE cTallMoHapHble pexuMbl CAP?

20. OcoOeHHOCTH CTAIlMOHAPHBIX TUHAMUYECKHX pekuMoB CAP mpu BO3IEHCTBUSX, M3MEHSIOIIUXCS C
IIOCTOSIHHOW MTPOU3BOAHOM.

21. HazoBute 1 00BsICHUTE 3aKOHBI peryaupoBanus CAP.

22.Yto naroT MHTErpajbHbIe 3aKOHbI peryaupoanus CAP?

23. Kakoif pexkuM yCTaHaBIMBAETCS B JIMHEHHOHN CHCTEMe NpPU TapMOHUYECKOM BO3JEHCTBUU U KaKHUMHU
napaMeTpaMy OH XapaKTepU3yeTcs?

24. Kakve OmMOKY BO3HUKAIOT B CIEIAIICH CHUCTEME IMPHU JIMHEHHOM 3aKOHE W3MCHCHHS 3a/IafOINero
BO3ECMCTBHSI, €CIIM CUCTEMA COACPKUT OTHO WJIN JBA HHTErPUPYIOLIUX 3BEHA?

25.Kak Bmmser ¢dopma 3amaromero BO3ACHCTBHS Ha CTAaTWUYECKYI0 OMIMOKY B CIEIsIIed CHUCTeMe
peryaupoBaHus?

26. [Iepeunciure MpUMEHsIEMbIE B CHCTEMaX PETYJINPOBAHSI 3aKOHBI PETYIHPOBAHUSI.

27. B yeMm 3aKI1t04at0TCst 0COOEHHOCTH MHTETPAILHOTO PETyIUpOBaHNUs?

28. Chopmynupyiite 1 00bSICHUTE MOHATHE «ycTOWYMBOCTH CAPY.

29. Chopmynupyiite Teopemsl JIsimyHoBa 00 yCTOMUMBOCTH JTUHEAPU30BAHHOM CHCTEMBI U OOBSICHUTE UX
3HAYEeHUs ISl TEOPUU aBTOMATUYECKOTO PETYIUPOBAHHUS.

30.3aBUCUT 1M yCTOMYMBOCTH CUCTEMbl OT HauyajJbHBIX 3HAYCHUN MEPEMEHHBIX M OT BHEIIHUX
BO3JI€HCTBUIT?

31. Yro Takoe KpUTEPH YCTOMYMBOCTH M YeM BbI3BaHa HEOOXOIMMOCTb B KPUTEPUSIX?




32. B kakux ciyyasx 1eecoo0pa3Ho NpUMEHTh anreOpanyecKkue KpuTepuu yCTOHUNBOCTH?

33. ChopMynupyiiTe 4aCTOTHBIN KpUTEpHH ycToiunBocTr HaiikBucTa.

34. [louemy Heb3s1 HEOTPAHMYEHHO YMEHBIIATh CTATUYECKYIO MOrPEIIHOCTD OJHOKOHTYpHOH CAP?

35. Yro Takoe KpUTHIECKUN KOIPDUIIMEHT YCUIICHHUS M OT YETO OH 3aBUCHUT?

36. Kak dhopmynupyercst KpuTepuili yCTOMYUBOCTH T10 JIOTApU(MUYECKUM YaCTOTHBIM XapaKTEPUCTUKAM,
YCTOMYMBOM U HEYCTOMYMBOW B PA30MKHYTOM COCTOAHUHU? CIEACTBUEM KaKOrOo KPUTEPHUS YCTOMUMBOCTH
SIBJISIETCS] ATOT KPUTEPHii?

37. O0bscHuTe nousatue 3anaca yctounsoctu CAP no ¢asze u ammutyze.

38. Ha uyTo BimsieT 3amac yCTOMYMBOCTH 1O (aze U aMIuIuTyae?

39.Kakasi cBA3b CYLIECTBYET MEXKIY pACIHOJOKEHHEM KOPHEW XapaKTepUCTUUYECKOTrO YpaBHEHHsI Ha
KOMIUIEKCHOM IJIOCKOCTH M ycTOMYnBOCThI0O CAP?

40.Kak ompeaenut W MPEIYyCMOTPETh HeoOXxommmbii 3amac ycroidumBoctd mo ADPX W(jo) u mo
Jorapu(pMUUECKUM YaCTOTHBIM XapakTtepuctukaMm L(w) u ¢(w)?

41. Kakumu cBOICTBaMH 0071a/1a10T CTPYKTYPHO-YCTOHYHBBIC U CTPYKTYPHO-HEYCTOWYNBBIE CUCTEMBI?

42.Yto Takoe KauecTBO MpOoIecca aBTOMATHYECKOTO PEryJIMPOBAaHHS U €TO0 OCHOBHBIE TTIOKA3aTeIH?

43. TlepeurcnuTh OCHOBHBIE MTOKa3aTeNlM KaueCcTBa MPOIECCa PEryIUpPOBAHHUS.

44, KakuM 00pa3oM OmpeesstoTCs TMHAMHYECKHEe TTOKa3aTeIl KauecTBa MpoIecca perympoBaHus?

45.Yt0 MOHUMAIOT TOJ NPSIMBIMU I[OKa3aTeNlsIMU KadecTBa CHCTeMbI peryiaupoBanHusi? W kak oHH
OTIPENIEISIOTCS?

46. Ha3oBUTe M TMOSICHUTE CYLIHOCTh KOCBEHHBIX MeTonoB oleHku kadectBa CAP. Ilepeuncnure u
00BSICHUTE YaCTOTHBIE KPUTEPUU KayecTBa nepexoHbIX nporeccos CAP.

47.YTto moHUMAIOT o] ojocoit mpomyckanus CAP u kakuM oOpa3oM OHa MOKET OBITh orpeneneHa?

48. Kakum 00pa3oM MOTyT OBITH 00OecTiedeHbI TpeOyeMble 3HAYCHHUST 3a11acoB 110 (a3e v aMILUTUTy e ?

49. Ha yeM OCHOBaH METOJI paclpeaeneHus: KopHeu st onpenenenus kauecrsa CAP?

50. [TosicHUTE CYyNTHOCTH MHTETPATEHBIX METOJIOB OIIEHKH KAauyeCTBa PETYINPOBAHMUS.

51.Yro Takoe cTeneHb YCTOHUMBOCTU U CTENEHb Koje0arenbHOCTH?

52. Tlepeunciure Bubl kKoppekinn CAP.

53.Kakas oOparHasi CBsi3b Ha3bIBaeTCS KECTKOW M KAaK OHA BIMSET HAa CBONCTBA MHTETPHUPYIOMIUX H
anepruoOINYECKUX 3BEHbER?

54. Kaxkast oOparHasi CBSI3b Ha3bIBAETCSl THOKOW U B KaKUX CIydasx e€ 1e1ecoo0pa3Ho MPUMEHSTh?

55. Kak u ¢ Kakoif 1IeTbI0 BKITIOYACTCS B CUCTEMY MapaJlIeIbHOE KOPPEKTUPYIOIEe yCTPOHCTBO?

56. Kakoe KOppeKTUpYIoIlee YCTPOWCTBO HA3bIBAETCS MOCIEAOBATENbHBIM U UYTO C €r0 MOMOIIbI0 MOKHO




MIOJIy4UTh?

57.B uem mpeumyliecTBa U HENOCTATKU MApaUICIbHBIX KOPPEKTUPYIOIIUX YCTPOMCTB MO CPaBHEHHUIO C
MOCIIEI0BATEIILHBIMU ?

58. KakuMm 00pa3oM MOXXKHO CO37aTh CJIOXKHBIE B peaju3allMM IepeJaroyHble (YHKLHUU C I[TOMOILBIO
napauieabHON KoppeKuuu?

59. Kakue Tunsl ocie10BaTesIbHbIX KOPPEKTUPYIOIUX 3BEHbEB MTOJyYMIIN HauOoJIblIee IPUMEHEHHUE IS
koppekuuu CAP?

60. UTto moHUMAIOT 10J1 ONTHUMAJIbHON CHCTEMOM aBTOMaTu4eCKOro perylnpoBaHus?

61. O0BsiCHUTE CYIIHOCTh HHTETPAILHOTO METO/A OIIEHKH KadecTBa perynupoBanust CAP.

62. UTo MOHUMAIOT 110J] ONTHUMAJIbHBIM IepexoJHbIM npoueccoMm CAP?

63. [lo KakuM KPUTEPHUSIM ONTUMAIBHOCTH OLIEHUBAIOT MepexoHbie nmpoueccsl B CAP?

64. [Ipy KaKuX yCIIOBHSX MOXET ObITh 00eCHeueH TEeXHUUYECKUH WM MOIYJIbHBIH ONTHUMYM B CHUCTEMax
peryaupoBanus’?

65. Hanumure nepegarounble (QYHKIMHM PAa3OMKHYTOW M 3aMKHYTOH ONTHMAaJbHOM MO MOAYJIbHOMY
ONTUMYMY CUCTEM BTOPOTO MOPSIIKA.

66. [Ipencrassre JIAUX u JIOUX pazoMkHYTOH ONTUMaIbHOM MO MoayasHOMY ontuMyMmy CAP BTOpOro u
TPETHETO MOPSAIKOB.

67. Kak HM3MEHsAITCS MOoKa3aresid MEepeXOJHOro IMpoliecca NpU MOBBIIIEHUH TMOpPsJIKa ONTUMAIbHOU
CHCTEMBI CO BTOPOTO Ha TPEeTUii?

68. B uéM 3akimroyaercsi IPUHILIKI KOMIIEHCAUU OOJIBIINX OCTOSHHBIX BPEMEHU 00BbEKTOB PETYINPOBAHUS
C TIOMOIIIBIO PETYIITOPOB?

69. Kak ompenensercst nepenarouHas GyHKIHS PETYIATOPOB B CUCTEMAaxX PEryJIMPOBaHMs ONTHMAJIbHBIX
CAP?

70. Kakum 0o0Opa3oM Mpu 33aHHONW CTPYKTYpHOH cxeMe OOBEeKTa peryaupoBaHUsl COCTaBISETCS oO0Ias
CTPYKTypHas cxema ontumanbHoit CAP?

71. HazHaueHHe peryyisaTopoB B ONTUMAIIBHBIX CUCTEMAaX aBTOMAaTHYECKOTO PEryIupOBaHMUS.

72. O0BsICHUTE, KaK BIUAIOT Ha ITOKA3aTEIIH MTEPEXOHOTO MpoIiecca:

- M3MEHEHME MOCTOSHHOM BpeMeHH Tp; 0OpaTHOM CBA3M perynsTopa BHyTpeHHero kontypa CAP;

- U3MEHCHHE MOCTOSHHOW BpeMEHU UHTerpupoBanus Ty, peryinatopa BHyTpeHHEro KoHTypa CAP.

73. O0bscHUTE, B UEM 3aKIIIOYAETCS CHMMETPUYHBIN oNTUMYM onTUMabHbIX CAP?

74. Tlpencraswre u 00bsacauTe JIAUX u JIOUX ontumanbsHOM 10 cumMeTpudHoMy ontumymy CAP.

75. B uéMm 3akito4aeTcsi OTIMYME MEX/1y aCTaTUYeCKOH M cTarndyeckoi ontuManbHbiMu CAP?




76. O0BsCHUTE XapaKTep MPOTEKAIOUINX IEPEXOIHBIX MPOIECCOB B cTarndeckoil ontumanbnoii CAP npu
3aJalollleM ¥ BO3MYLIAIOIIEM BO3ACHCTBUSAX.

77.Kak onpeaenuTs NpsMble U KOCBEHHBIE TIOKA3aTEIN KayeCTBA ONTUMANIbHBIX cTaThueckux CAP?

78. Kak onpenenuts npsiMble 1 KOCBEHHbBIE ITOKa3aTeIy KadecTBa actarnyeckux CAP npu ynpasistomeM 1
BO3MYIIAIOIIEM BO3JEHCTBUSIIX?

79. CpaBHHTE MEXTy COOOM cTaTHYecKue M actatndeckue ontumanbHbie CAP.




0) Ilopsimok mpoBeJeHUs] MPOMEXKYTOYHOH ATTECTALMU, NMOKA3ATeJIM U KPUTEPUH
OlLlCHUBAHMSA:

Ilopsiiok mnpoBeaeHHsT NMPOMEKYTOYHOM ATTECTALMM, MMOKA3aTeJId H KPHUTEPHH
OlLlCHMBAHMSA:

Uzydyenue yueOHON nuciUIUIMHbI «OCHOBBI TEOPUHM aBTOMATHYECKOTO YIPABICHUS
uaTes 1 ceMecTp, CEMECTP 3aBEPIIAECTCS 3aUETOM.

3auetr sBnsgeTcs (QOPMOM UTOrOBOrO KOHTPOJIS 3HAHMM M yMEHHUl, MOJYyYEHHBIX Ha
JEKIHIX, CEMUHAPCKUX, TPAKTUIECKUX 3aHATUSAX U TPOIIECCE CAMOCTOSTEIBHON paboTHI.

3ader JaeT BO3MOXKHOCTh IIPENOJaBATENIO:

— BBISICHUTD YPOBEHb OCBOCHHS 00YUYaIOIMIMMUCS MPOrpaMMbl y4eOHOM JUCIUTUIAHBL

— OLEHUTh (OPMHUPOBAHUE OINpPEACIECHHBIX 3HAHUI M HABBIKOB MX HCIOJIb30BaHUS,
HEOOXOIMMBIX U JOCTATOUHBIX JUISL Oy Iyl CaMOCTOSATENbHON padoThI;

— OLIEHUTHh YMEHHE 00YyUaIOLUXCs TBOPUECKH MBICIUTD U JIOTUYECKH MPABUIIBHO U3J1araTh
OTBETHI Ha I1OCTABJIEHHBIE BOIIPOCHI.

3auer mpoBoguTcs B (Qopme cobeceroBaHHUsS, B IMpolEecce KOTOPOro OOydaromuncs
OTBEYAET HA BOIIPOCHI IIPENOIaBATENS.

Jlutepatypa a1 MOATOTOBKHU K 3a4€Ty PEKOMEHJyeTcsl mpenojasareneM. i moimHOThI
yueOHOIl MH(POpPMAaLMU U €€ CPaBHEHHs JIydlle HCIOJIb30BaTh HE MEHEE JBYX YYEOHHKOB.
OOyyaronuiicst BIipaBe caMm MPHAEPKUBATHCS JII000I M3 MPEJCTaBIEHHBIX B yUYEOHHKAX TOYEK
3pEHHs M0 CIOPHOU MpobiemMe (B TOM YHUCIIE OTIMYHOW OT IPENoJaBaresisi), HO MPU yCIOBUU
JIOCTaTOYHON HAyYHOU apryMEHTalUU.

OCHOBHBIM UCTOYHUKOM IOATOTOBKH K 3a4€Ty SIBJISIETCA KOHCIEKT JIEKIUM, I/1e yu4eOHbIN
MaTrepual JaeTcs B CUCTEMATHU3UPOBAHHOM BHJI€, OCHOBHBIE TOJIOKEHUS €r0 JIeTaIu3UpPYyIOTCS,
MOJKPETUISIOTCS] COBPEMEHHBIMH (haKTaMH U HH(POpPMAIUei, KOTOpbIe B CHITy HOBH3HBI HE BOIILIN
B OINyOJMKOBaHHBbIE TI€YaTHbIE MCTOYHUKU. B XOJe NOArOTOBKM K 3a4eTy C OIEHKOH
oOyyaronuMcs He00X0IMMO oOpaIaTh BHUMaHUE HE TOJIBKO Ha YPOBEHb 3alIOMUHAHUS, HO U Ha
CTETEeHb MOHUMAaHUs U3J1araeéMbIX MpoOIeM.

3aueT MpOBOJIUTCS MO BOIpPOCaM, OXBATHIBAIOLIUM BeCh MNpOHAeHHbI Marepuan. Ilo
OKOHYaHHUU OTBETa IMIpernojaBaTeslb MOXKET 3aJaTh OO0ydYaloleMycsi JOIMOJHUTEIbHbIE U
yTOUHSIOHMEe BOMpOChl. [loNOXKUTENBbHBIM Takke OyIeT CTpeMJIEHHWE CTYJEHTa H3JI0KHUTh
pas3In4yHble TOYKU 3pEHUs Ha paccMaTpUBAaeMylo MpoOieMy, BBIPa3UTh CBOE OTHOLIEHHUE K HEM,
NPUMEHUTH TEOPETUUECKHE 3HAHUS 110 COBPEMEHHBIM Mpo0aemMaM 3KoJioruu. Pe3ynpraTel 3auera
C OLIEHKOI OOBSIBIIAIOTCS CTYJICHTY HEMOCPEICTBEHHO MOCJIE OKOHYaHMS €r0 OTBETA B JIEHb CJIAuH.

3aueT Mo JaHHOM JAMCUUIUIMHE IPOBOJUTCS B YCTHOU (hopMme.

Kputepun onenkn:

— «3a4TeHo» — OOyYaloluiCcs IEMOHCTPUPYET BBICOKMH WIM CpPEIHHM YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMsS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAaYUTeNbHbIE OIIMOKN, HETOYHOCTH, 3aTPYJHEHUS IIPH aHATUTUYECKUX ONEpallusiX, IepeHoce
3HAaHWW U YMEHUH Ha HOBBIE, HECTAaH/IAPTHBIEC CUTYALUH;

— «He 324YTeHO0» — 00yYarOIIHNIICS TeMOHCTPUPYET 3HaHus He O6osee 20% TeopeTHIeCKOoro
MarepHaia, J0IMyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXKET IM0Ka3aTh MHTEIIEKTYAIbHbIE HABBIKU
pelIeHus MPOCThIX 3ajay.



MNMPUJIOKEHMUE 3
(o0s3aTeNBHOR)

MeToauuecKue YKa3aHus

Bapuant Nel
1. Omnpexnenure nepenartounyo QyHkuuio no kaxany ynpasienus W (p) cnenyromeit

aNropuTMU4eckon cTpyktypel CAYVY:

" W)

F(p)

R() : r r()
o (D) AN %@)-——ﬂ(

A

A
A

Y

Wi(p)

¥

W(p)

2. [Toctpoiite JIUX 3BeHa, nepeaarouHas pyHKIHsS KOTOPOTO UMEET BUJ
10
W(p)=———7.
p(Olp+1)
3. [IpoBeauTe aHamM3 yCTOMYMBOCTH IO KPUTEpHIO ['ypBHUIA CHCTEMBI, COCTOAILIEH U3

(GYHKIIMOHATBHO HEOOXOJMMBIX SJIEMEHTOB, CTPYKTYpHAs cXema KOTOpOil puBeAeHa Ha puc. 1, a
MCXOJIHBIE TaHHbIC /Tl 1-T0 BapuaHTa — B Tabs. 1.

4 Ko K, Q)

- Tp'p"']- (T01'p+1)'(T02'p+1)

\4

v

kOC

Puc. 1. MUcxogHas CTpyKTypHasi cXxema CUCTEMBI PEryJIMPOBaHUS YaCTOTHI BPAILICHUS
potopa asurarens (Kp — nepenarounslii KOOQPUIUEHT ;Tp — MOCTOSHHAS
BpeMeHH, ¢; Ko — mepenarounslit koadduipeHT qeurarens (00beKTa) 1Mo

KaHally YIpaBJIeHUs; To1 M Toz - IOCTOSHHBIC BPEMEHHU JABHUraTeNs, C;
Koc— mepenarounslit ko uMeHT 00paTHOI CBA3M

4. Hacrpoiite mapametpsl [11]] — perymnstopa no BpeMeHHOMY
MOIUGHUIMPOBAHHOMY MeToay3uriepa — Hukoiabca CHCTEMBI, COCTOSIIEH
13 QYHKIMOHAIBHO HEOOXOIUMBIX J1eMEHTOB. CTPYKTYypHas cxema
CUCTEMBI IIPUBEJICHA HA PUC. 2, UCXOIHbIE JaHHBIE 1JI IEPBOTO BapuaHTa —
B Ta0u. 2.



F(p)

R(p) £ ) N ks oo Y{p)
(Tpp +1D(T,00 +1)
Puc. 2. Crpykrypnas cxema CAY
5. Peanmmzanus 1MQPOBBIX  PETYISATOPOB  METOJIOM IPSIMOIo
IPOrpaMMUpPOBAaHUS 10 BapuaHTy | Tabnuusl 3.
Tabmuna 1
I/ICXO,[[HBIG JAHHBIC IJIA pacucTa yCTOﬁqHBOCTH CUCTEM
[TapameTpbl TMHAMUYECKUX 3BEHBEB

NoNe
papuaros | K, T,.c K, Tye | Tpe |k Tpumeuanne
1 430 4%107° 3 2x102% | 8x10°° 0,02
2 220 4.2%10° | 3,2 2,1x102 | 8,4%10° | 0,022
3 140 3,8«10°% |33 1,9%102 | 8,710 | 0,028
4 450 4,1x10° |31 2,2x102 | 8,8+10° | 0,019
5 240 3,7x10° |29 2,6%102 | 6,8+10° | 0,021
6 410 4,3x10° |35 1,8+102 | 7,2%10° | 0,024
7 380 4.4x10° |28 2,7%102 | 7,6%10° | 0,022
8 400 2,8x10° | 3,6 2%102 | 6,9%10° | 0,023
9 290 3x107° 3,4 2,2%102 | 7,7%10° | 0,018
10 310 3,9%10° |33 1,9%102 | 7,9¢10° | 0,019
11 440 45%10° |37 1,7%102 | 7107 0,024
12 390 3,6¢10°% |29 1,6%102 | 5107 0,025
13 260 3,1x10° |28 2,3x10% | 9%10° 0,02
14 210 3,2%10° |3 2,6x102 | 9,4%10° | 0,018
15 300 4%1073 2,9 2,3%102 | 6%103 0,023
16 460 3,8x10° |33 1,9%#102 | 8,3x10° | 0,026
17 320 42x10° |34 2,4%102 | 8,1x10° | 0,024
18 270 3,7x10° |31 2x102% | 9%10° 0,021
19 340 3,5¢10°% |28 1,9%102 | 7,9%10° | 0,022
20 410 4,1x10° | 2,6 2,5%102 | 8,6%10° | 0,027




Tabmanma 2

Hcxonubie nannbie 1uis pacuera napamerpos [ —perynstopa mo BpEMEHHOMY METOLY

3urnepa—Hukonsca

[TapameTpbl AMHAMHYCCKHUX 3BCHHEB

Ne
BapHaHTOB Ko Ty, c Iy, ,c T,

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. IMocrpoiite JIUX 3BeHa, nepenaTovynas GyHKIHS KOTOPOTO UMEET BH]L

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 Tp,.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 nepeaaTouHyro QyHKIHUIO IO KaHATY yIpaBICHUSI

W, (p) ciienyromeii anropurmMuueckoii crpyktypbt CAV:

R(p)

() W, () W3(p)

N ¥(p)
Wi(2) » Ws(p) w

v

Wilp) fe

Wo(p) &

2. Ioctpoiite JIUX 3BeHa, nepenaToyHas GyHKIHMS KOTOPOrO UMEET BH]L

100(0,001p +1
w(p) = TR0 TR

3. IlpoBenuTe aHAU3 YyCTOMYMBOCTH 110 KpUTEPUIO [ 'ypBUIIa 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]] — perynsatopa no meroxy CHR cuctemsi,
cocrosimed U3 (GYHKIHMOHAIBHO HEOOXOIUMBIX 3JeMEHTOB. CTpYyKTypHas CXeMa CHUCTEMbI
NpUBEJICHA Ha pHC. 3, UICXOHBIE JaHHBIE JUIsI IEPBOTr0 BapuaHTa — B TabI. 5.

(p)

R(») e T,
() "

Yip)
——

Puc. 3. CrpykrypHas cxema CAY



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

Tabmuua 5
Hcxonnsle nannble 1 pacuera napamerpos [TN]] — perynaropa no merogyCHR
[TapameTpbl JMHAMUYECKUX 3BEHHEB
Ne BapuanToB K, T,.C 7,.C
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) cenyromeit anropurmMuueckoii crpykrypbt CAV:
W (2) F(p)
R(p) : N ¥(p)
"Q*"O—’ Wi(p) 4’<>—' W, (p) » W) >
Wi(2) e
Ws(2) [
W2 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,
cocrosAuled U3 (PyHKIMOHAIBHO HEOOXOIUMBIX IEMEHTOB, CTPYKTypHas CXeMa
KOTOpOW TMpuBEJEHa Ha pHC. 1, a UICXOAHBIE JaHHBIE 715 4-T0 BapyaHTa — B
Tabm. 1.
4. HacrpoiiTe napaMeTpbl peryasTopa o KpUTEPUIO MOAYIBHOIO




(TEXHUYECKOT0) ONTUMyMa CHUCTEMBI, COCTOSIICH

13 QyHKIMOHAIEHO HEOOXOIUMBIX JIeMEeHTOB. CTPYKTypHas cxema
CHUCTEMBI IPUBE/ICHA HA pUC. 4, NCXOIHbIE JAHHBIE JUIsl IEPBOTO BapUAHTA —

B Ta01. 6.

R
= : We(2)

F(p)

k

p(TMp+D(Tp+]1)

Y

Y(p)

Puc. 4. CrpykTypHas cxema CUCTEMBbI

5. Peanusanus nu@ppoBbIX PEryasTOPOB METOAOM IPSIMOIO IPOrPaMMHUPOBAHUS

noBapuaHTy 4 TabauIbl 3.

Hcxonnple nanHbIe 1S pacueTa mapamMeTpoB PEryJsiTopa
10 KPUTEPHUIO MOJYJIBHOrO (TEXHUYECKOT0) ONTUMYyMa

Tabauua 6

[TapamMeTpbIIMHAMUYECKIX3BEHHEB
No
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 11 15 3
5 1,2 3,2 7
6 0,6 2 45
7 1,2 2,3 55
8 1,3 2,4 6,2

Bapuanm Ne5

1. OHpCI[eJ'II/ITC NnepeAaTOUHY O (I)YHKI_II/IIO 10 KaHaJly BO3MYIICHUA

W (p) cienyromeiianroputMuaeckoucTpykTypsl 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 pT,p+1)

(]

Puc. 5. Crpykrypnas cxema CAY

5. Peanuzanus 1UQpoBbIX PEryIsSsTOPOB METOJOM MOCIEA0BATEIHHOIO
IPOrPaMMHUPOBAHUS T10 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) cnenyromeianropurmudeckoiicTpykTypsl CAY:

it 2w W, () | we)

Y(2)

W (@)

Ws(p)

2. Ioctpoiite JIUX 3BeHa, nepenaTouyHas GyHKIMS KOTOPOrO UMEET BH]L
10(2p +1)
W(p)=———°-".
p(0,5p+1)
3. IIpoBenute aHanM3 yCTOMYMBOCTH MO KpuTeputo ['ypBuiia cucteMsl,
cocrosiel n3 PyHKIMOHAIBHO HEOOXOAUMBIX FJIEMEHTOB, CTPYKTYpHAast
CXeMa KOTOpOil MpUBEJEHA Ha pUC. 1, a HICXOHBIE JaHHBIE )i 6-T0
BapHaHTa — B Ta0u. 1.
4. Hacrpoiite napamerpsl [IN]] — perynstopa no BpeMEHHOMY
MOAU(PUIIMPOBAHHOMY MeETOy3uriepa — HuKkomabca CUCTEMBI, COCTOSIIICH
U3 QYHKIMOHAIBHO HEOOXOIUMBIX 3JIeMeHTOB. CTPYKTypHas cxema
CHUCTEMBI IPUBE/ICHA HA PUC. 2, UCXOHbIE JaHHBIE JIJIs1 BTOPOI'O BApUAHTA —
B Ta0. 2.

5. Peanu3anus uupoBBIX PETyITOPOB METOJOM HapallIeNbHOTO
MIPOrpaMMHUPOBAHUS 110 BapuaHTy 6 TaOIUIIBI 3.



Bapuanm Ne7
1. Onpenenure nepenaToOuYHy0 QYHKIIHIO IO PACCOTIACOBAHUIO
W, (p) cnenyrorueii anroputmudeckoi ctpykrypsl CAY:

LA we ¥,00) ne) 2

A

h

W (@)

Ws(2)

2. Iloctpoiite JIUX 3BeHa, nepeaatouHas (GpyHKIHS KOTOPOTO UMEET BUJT
30(3p+1)
W(p)=—"—=.

P (p+1)

3. IIpoBenuTe aHanu3 yCTOMYMBOCTH 1O KpuTeputo ['ypBuna cucremsi,
cocrosiel u3 PyHKIMOHAIBHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHAas
cxema KOTOpO# mpuBeeHa Ha puc. 1, a MCXOIHbIE JaHHBIE JIsl 7-TO
BapuaHTa — B Ta0. 1.

4. Hacrpoiite napamerpsl [IJ] — peryisTopa no 4acToTHOMY
Meroay 3uriepa — Hukoinbca cucreMsl, coctosimiei
u3 QYHKIMOHAIFHO HEOOXOIUMBIX 1eMeHTOB. CTPYKTYypHasi cxema
CHUCTEMBbI IPUBECHA Ha PUC. 2, UCXO/IHbIE JaHHBIE JIJIs1 BTOPOI'O BapUaHTa —
B Tab1. 4.

5. Peanmu3anust uupoBbIX peryyisTopoB METOJOM IPSIMOTO
IPOrpaMMHUPOBAHUSI 110 BapUaAHTY 7 TabIULbI 3.

Bapuanm Ne8
1. OnpenenuTte nepenaTouHyo (PyHKIUIO 11O KaHaJaM yIpaBJICHU
W, (p)u W, (p) crenyromeit anropurmuueckoit crpykrypsl CAV:

R(p)

W(p)

Y (»)

W, (@) W ()

& (2) ()

h 4

2. Tloctpoiite JIUX 3BeHa, nepeaaTouHas GyHKIUS KOTOPOTO UMEET BH/]I
17
W(p) = :
09p+1)(01p+1)
3. IIpoBeaute aHAIN3 YCTOMYMBOCTHU MO KpUTEPHIO [ 'ypBHUIIa CUCTEMBI,
Cocrosimeit 13 QyHKIIMOHAIBHO HEOOXOAUMBIX 3JIEMEHTOB, CTPYKTYpHast




CXeMa KOTOpOW MpHBEICHA Ha pUC. 1, a UCXOAHBIEC TaHHBIE JI1 8-TO BapUaHTa

— B Taoum. 1.

4. Hacrpoiite mapametpsl [IN]] — perynstopa o metoxy CHR cuctemsri,

cocrosAuel U3 QYHKIMOHAIBLHO HEOOXOIUMBIX 31eMeHTOB. CTpyKTypHas

CXE€Ma CUCTEMBI IIPUBCJACHA HA pHUC. 3, HNCXOJIHBIC JaHHBIC OJIs BTOPOTI'O

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) cienyromeii anropurmMuueckoii crpykrypbt CAV:

R(p) E(p)

4

W (p)

W,y (2)

¥ (p)

Wi(p)

W5(2) <—<><_i

Ws(2)

A

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

19
(p+1)(©0,3p+1)

W (p) =

3. IIpoBenute aHanM3 yCTOMYMBOCTH MO KpuTeputo ['ypBuna cucremMsl,
cocroslIel n3 (PyHKIIMOHATBHO HEOOXOIUMBIX 3IEMEHTOB, CTPYKTypHas cXema

KOTOpOM MpUBEeHA Ha puc. 1, a UCXOIHBIE JaHHBIE I 9-T0  BapuaHTa — B

Taod. 1.

4. Hacrpoiite mapamMeTpsl peryyisitopa rno KpuTepuio Mo1yJIbHOTO

(TEeXHUYECKOr0) ONTUMYyMa CUCTEMBI, COCTOALIEH U3 (HyHKIIMOHATIBHO
HEOOXOUMBIX 3JIeMeHTOB. CTpYKTypHasi cXxeMa CUCTEMbI PUBEJIeHa Ha
puc. 4, ICXOHBIE TaHHBIE JIJIsI BTOPOTO BapHaHTa — B Ta0I. 6.

5. Peanuzanus I_II/I(I)pOBBIX PErysiToOpoB METOJA0OM IHapaJlJICJIIbBHOT'O

MPOrpaMMUPOBAHUS [0 BapuaHTy 9 Tabnuiisl 3.

Bapuanm Nel0

1. Onpenenute nmepeaaTouHyo (PYHKITHIO TTO pacCOTIaCOBAHUIO

W, (p) cnenyromueii anroputmMudeckoii ctpykrypsl CAY:

v



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)=—-—+.
p@p+1)

3. IlpoBeaute aHAIU3 yCTOMYMBOCTH 110 KpUTEpUIo I'ypBHUIa CUCTEMBI,
cocrosmIel n3 (PyHKIIMOHATEHO HEOOXOIUMBIX AJIEMEHTOB, CTPYKTypHAst
cxeMa KOTOpoi IpuBeJieHa Ha puc. 1, a ucxoaHsle qaHHble uid 10-ro Bapuanrta
—B Tabm. 1.

4. Hactpoiite napameTpsl peryisiTopa CHCTEMBI C allepUOINUYECKOI peakuei,
cocroAIel n3 PyHKIIMOHAIEHO HEOOXOAUMBIX 21eMEHTOB. CTpyKTypHAas
cXeMa CUCTEeMbI PUBE/IEHA Ha PUC. 5, UCXOAHbIE JaHHbIE Ul BTOPOrO
BapuaHTa — B Tab0m. 7.

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

Bapuanm Nel 1
1. Onpenenure nepenaToOuYHyrO (PYHKIIMIO O KaHATY YIpaBICHUS

W, (p) cneayromieit anropurMudeckoi ctpykrypsl CAY:

"N W) Fip)

~ ¥p)

R(p)
-——(;}— W) W, (2) W (p) :

Ws(p)

Ws(p) [«

2. Tloctpoiite JIUX 3BeHa, nepenatouHas GyHKIHUS KOTOPOrO UMEET BH]L
205p+1)
W(p)=—""—"—°.
p(l0p+1)
3. IIpoBenute aHanM3 yCcTOMYMBOCTH MO KpuTeputo ['ypBuna cucreMsl,

cocrosiel u3 pyHKIMOHAIBLHO HEOOXOAUMBIX AJIEMEHTOB, CTPYKTYpHAast
cxema KOTOpo# mpuBejieHa Ha puc. 1, a ucxoHble nanHble 11 11-ro BapuanTa

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



MoauUIIMPOBAaHHOMY MeTOAy 3uriepa — 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) =221
P
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]] — perynaropa mo 4yacCTOTHOMY METOy 3Uriepa
— 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 nepenaToyHy o (QYHKIMIO MO KaHATY YIpPaBICHUS
W, (p) cienyromeitanropurmudeckoictpykrypsl 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)=— o
paop+1)(p+1)
3. IIpoBenute aHanM3 ycTOMYMBOCTH 1O KpuTeputo ['ypBuna cucreMsi,
cocrosAme U3 (YHKIIMOHAIBEHO HEOOXOIMMBIX SJIEMEHTOB, CTPYKTypHast
CXeMa KOTOpOil TpuBeJeHa Ha puc. 1, a uCXoAHbIE NaHHbIe U1l 13-r0
BapHaHTa — B Ta0u. 1.
4. Hactpoiite napamerpsl [IU]] — perynstopa no metony CHR cucremsi,
cocTosiiel n3 PyHKIIMOHAIBHO HEOOXOAUMBIX 31eMEHTOB. CTpyKTypHas
CXEMa CUCTEMBI IPUBE/IEHA HAa PUC. 3, UCXOHBIE JaHHBIE AJI TPETHETO
BapHaHTa — B Ta0JI. 5.

5. Peanusanus nuQppoBbIX PEryasTOPOB METOAOM MPSIMOTO MPOrPaMMHUPOBAHHUS
no BapuanTty 13 tabuuis 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+D0O1p+1)°

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

cocrosAme U3 (YHKIIMOHAIBEHO HEOOXOIMMBIX SJIEMEHTOB, CTPYKTypHast
CXeMa KOTOpOil TpuBeJeHa Ha puc. |, a UCXOAHbIE NaHHbIE U1l 14-T0

BapHaHTa — B Ta0u. 1.

4. HacrpoiiTe mapamMeTpsl peryysTopa o KpUTepHIo MOyJIEHOTO

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

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

5. Peanusanus nuppoBbIX peryasiTOPOB METOA0M MOCIEA0BATEIHHOIO

IpOrpaMMHUpPOBAaHUsS 110 BapuaHTy 14 TaGnuibl 3.



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

BbIX0/10B cuctembl Wy, (p) u W, (p) criemyromeit anropuTMU4€ECKOM CTPYKTYPbI

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) cenyromeit anropurMudeckoii ctpykrypsl CAY:



R(p)

W(p)

Fip)

W (p) =

[IpoBeauTe aHaIM3 yCTOMYMBOCTH 110 KpUTEpHIO [ ypBHIIa CUCTEMBI,
cocTosiel n3 PyHKIMOHAIBHO HEOOXOAUMBIX AJIEMEHTOB, CTPYKTYpHAast
cXxema KOTOpO# mpuBejieHa Ha puc. 1, a ucxoaHble JaHHbIC IS 16-TO
BapuaHTa — B TaOJI. 1.

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

MOIUGUIMPOBAaHHOMY MeToy 3uriepa — Hukonbca cuctemsl, cocTosimei
u3 QYHKIMOHAIBHO HEOOXOIUMBIX 1eMeHTOB. CTPYKTYpHasi cxema
CHCTEMBI ITPUBEICHA HA PUC. 2, HCXOHBIC TAaHHBIE ISl 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 nepeaaToyHyo GyHKIHIO 110 KaHATY BO3MYLICHUS

1o BapuaHTy 16 Tabnuie 3.

W (p) cienyromeit anroputMudeckoit crpykTypbl CAY:

R(p)

W(p)

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

W(p) =

150(0.1p +1)

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

3. IIpoBeauTe 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) ciienyromeii anropurmMuueckoii crpykrypbt CAV:

[ e
of W) :
L wme ~ 720 e,
-Wi(p) |

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

W(p) = 70
P = 04p+1)(01p+1)(005p+1)°
3. IIpoBenute aHanM3 yCTOMYMBOCTH MO KpuTeputo ['ypBuna cucremsl,
cocroslIel n3 (PyHKIIMOHATILHO HEOOXOIUMBIX IEMEHTOB, CTPYKTYpHast
cxema KOTOpO# mpuBeeHa Ha puc. 1, a ucxoHble JaHHbIe I 18-TO
BapuaHTa — B Taom. 1.
4. Hacrpoiite mapamerpsl [IN]] — perynstopa no meroxy CHR cuctemsl,
cocrodlel n3 QPyHKIIMOHAIBHO HEOOXOAUMBIX 371eMeHTOB. CTpyKTypHas
CXEMa CHUCTEMBbI IPUBE/ICHA HAa PUC. 3, UCXO/IHbIE JaHHBIE 1JI1 YETBEPTOTO
BapuaHTa — B Ta0I. 5.

5. Peanu3anust uu(poBBIX PEryisiTOPOB METOOM HapalljIebHOTO
POrpaMMUPOBAHUS O BapuaHTy 18 Tabmuis 3.

Bapuanm Nel9
1. Onpenenute nmepenaTouHyo (PYHKITUIO 11O KaHATY YIIpaBICHUS
W, (p) cienyromeii anropuTMudeckon cTpykrypsl CAVY:



¥ (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+l)
(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) cnenyronieit anropuTMuuecKkoil ctpykTypsl CAY:

Y (p)

A\ 4

R(p) £(p)
———’Q——' Wi (2) Q}—» W3 ()

W, () <—Q o

2. Toctpoiite JIYX 3BeHa, nepeaaToyHasi pyHKIHSI KOTOPOTO UMEET BU/
40p(0,01p+1)
W(p) = :
O05p+1)(01p+1)
3. IIpoBeaute aHAIU3 YCTOMYMBOCTHU MO KpUTEPHIO [ 'ypBHUIIa CUCTEMBI,
cocroAuIel n3 (PyHKIIMOHATILHO HEOOXOIUMBIX IEMEHTOB, CTPYKTypHAast

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




4. HacrtpoiiTe mapamMeTpbl PEryasaTopa CUCTEMBI C alEpUOANYECKON peaKIMel, COCTOAIIECH 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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