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1. HEJIA U 3AJAYY JUCHUILIAHBI

1.1. Heau AuCIUMIHHBI

(GhopMHpPOBaHKE Y CTYJACHTOB ITPOYHON TEOPETUUECKON 0a3bl 0 COBPEMEHHBIM METOAaM
HUCcCiICa0BaHUSI CUCTEM ynpaBHeHI/IH, KOTOpaH II0O3BOJIUT UM YCHGLHHO pemaTb TeOpeTI/I‘IGCKI/Ie n
HpaKTI/I‘IeCKI/Ie 3aJauynu B HUX HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH, CBHSaHHOﬁ C HOHy‘IeHI/ICM
MaTEMATUYCCKOI'O OIIMCAaHUA, MOI[CJII/IpOBaHI/IeM, aHaJIU30M, HpOeKTI/IpOBaHI/ICM, HUCIIBITAHUIMHU U
BKCHHyaTaHHeﬁ COBpeMeHHBIX CUCTEM ynpaBJ'IeHI/Iﬂ.

1.2. 3agauu ocBOCHMSA TUCHUILIHHBI

KJ'IaCCI/I(bI/II_II/IpOBaTB 06'beKTBI N CUCTCMBI YHpaBHeHI/ISI 1 OIIMCHIBATH HpOI/ICXOI[SIH_[I/Ie B
HUX TUHAMHYCCKHUEC ITPOLECCHI;

AQHAJIM3UPOBATh CTPYKTYPY U MATEMAaTUYECKOE OIMCAHUE CHUCTEM YIIPABJICHUS C LENbIO
ompezeneHus odjacTel uX yCTOWYMBONM U KaYECTBEHHON PadOTHhI;

HpOBOI[I/ITB CHUHTE3 CUCTEM U HUCCIICAOBAHHNC UX CBOﬁCTB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JuciunnuHa «Teopuss aBTOMATHUYECKOTO YIPABJICHUS» OTHOCHUTCS K
JTYCLIUIUIMHAM BapuaTUBHOM yacTu Oyioka b1.

3. HEPEYEHbD IIVTAHUPYEMBIX PE3YJBbTATOB OBYYEHUA 11O
JAUCHUITJIMHE
IIponecc n3ydyeHus QUCHUAIUIMHBI « Teopusi aBTOMATUYECKOIO YIIPABIICHUS
HampasJieH Ha POPMHUPOBAHHUE CIAEAYIOIIUX KOMITETEHIIHI:
[IK-1 - CnocoOeH BBINONHAT HAYYHO-UCCIEAOBATEIIbCKUE M OMBITHO-
KOHCTPYKTOPCKHE pa3pabOTKU MO OTAEJIbHBIM pa3enaM TeM

Pe3yabTaThl 00y4YeHUs1, XapaKkTepUu3yoLue

Komnerenuus
chopMHpPOBAHHOCTH KOMIIETCHIIUH

[1K-1 3HaTh

TIPpUHOHAIT JEeHUCTBUS COBPEMCHHBIX CUCTEM YIIPABJIICHUA U
0COOCHHOCTU IMPOTCKAIOMINX B HUX ITPOLCCCOB

YMmeTh

UCIOJIb30BATh MOJIYUYEHHYIO B pe3yJbTaTe 00yUeHUs
TEOPETUUECKYIO U IPAKTHUECKYIO a3y JUIsl MOITyYEeHUS
MaTeMaTHYeCKOro OMMCAaHUs 0OBEKTOB M CUCTEM B BUJIE
g depeHIIMaTbHBIX YpaBHEHUH, CTPYKTYPHBIX CXEM;
IIOCTPOEHHUSI UX XaPAKTEPUCTUK U MOJEIUPOBAHMS

Bnanets

HaBbIKaAMU HCIIOJIb30BAHUA MMOJYUCHHBIX 3HAHUU IIpU pCHICHUHA
MIPAKTUYECKUX 3a/1a4 10 pacyeTy, aHaJInu3y YCTOMYUBOCTH,
Ka4uCCTBA, IPOCKTHUPOBAHUIO CUCTCM YITPABJICHU

4. OBBEM JUCHUIIJINHBI

06111351 TPYAOEMKOCTDb JUCITHUITIINHBI ((TeopI/IH ABTOMATHYCCKOI'O
YHOpaBJIICHUA» COCTABIIACT 8 3.e.




Pacrnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 10 BUAAM 3aHITUH

ouyHasi gopma oOyueHust

§ Beero CemecTpsl
Buner yaeGHoi paboTh
4acoB
5 6
AyIUTOpPHBIE 3aHSATHS (BCET0) 126 72 54
B Tom uncae:
Jleknuu 54 36 18
[IpakTueckue 3anarus (113) 36 18 18
JlabopaTtopusbie pabotsl (JIP) 36 18 18
CamocrosiTeibHast padoTa 126 72 54
Kypcosasi padora + +
Yacel Ha KOHTPOJIb 36 - 36
Buapl npoMeKyTOYHOM aTTECTANU - IK3aMEH, + + +
3a4er
OO6mmast Tpy10€MKOCTh
aKaJIEMUYECKHE Yachl 288 144 144
3.€. 8 4 4
3a04Has popma 00yueHuUs
§ Beero CemecTpsl
Bunbr yue6HOM paboTh
JacoB
6 7

AyauTopHbIe 3aHATHSA (BCEro) 40 16 24
B Tom yucie:
Jlexmu 12 4 8
[IpakTuueckue 3ausatus (113) 12 4 8
JlaGopatopusbie pabotsl (JIP) 16 8 8
CamocrosiTeibHas padoTa 235 88 147
KypcoBasi padora + +
Yackl HAa KOHTPOJIb 13 4 9




Bu/ibl MPOMEKYTOUYHOM aTTEeCTAI[MH - DK3aMEH, N N N
3a4eT

OO01mast Tpy10€MKOCTh

aKaJeMHUYECKUE YaChl 288 108 180
3.€. 8 3 5

5. COAEPKAHME JUCLUIIJIMHBI (MOJY.JIST)
pacnpenesjieHne

5.1 Copep:xxanue pa3iejoB JUCHUIINHBI

TPYAOEMKOCTH 110 BUIAM 3aHATHI
o4Has popma 00ydeHust

u

Ne
/11

HaunmeHnoBanue TeMbl

Copneprxanue pazzaena

Jleknn

IIpax
3aH.

JIab.
3aH.

CPC

Bcero,
yac

1

OCHOBHBIE TTOHSTHUSA U
OIpeIeIICHUS TCOPHH
aBTOMAaTHYECKOTO
yIpaBJICHUS

[Tonsitue CUCTEMBI
ABTOMATHUYECKOTO YIIPaBIICHUS
(CAY). OO6mmas
XapaKTEepPUCTUKA CAY.
XapakTtepucTuka  OOBEKTOB
YIPABJICHHUS U CUTHAJIOB.

Knaccupukamms CAY  mo
(byH1aMEeHTaIbHOMY
MIPU3HAKY.
MTOHSATHS u
noctpoenust CAY.

OCHOBHEBIE
HpI/IHHI/IHLI

@yH/1TaMEHTaJIbHbIE
TIPUHIIMIIBI yIpaBJICHUS:
Pa30MKHyTOE yIpaBJIeHHE,
YIPaBJIEHHUE IO BO3MYILEHHUIO,
1o OTKJIOHEHMIO,
KOMOMHUPOBaHHOE

ynpasineHue.  CTpyKTypHBbIE
CXEMBI u 0COOEHHOCTH
(hopMUpOBaHUs YIpaBIEHUS B

CAY pa3nuyHbIX NPUHIUIIOB.

OcHOBHEBIE BUJIBI
ABTOMATHYECKOTO

yOpaBJieHUs: CTaOMIM3aIus,
caendiiee, IPOrPaMMHOE,
ONTHUMAJIBHOE U aJalTHBHOE
ynpasienue. Knaccupukanus
CAY no npuHIMnam v BUAAM
yIIPaBICHHUS, TUITY CUTHAJIOB U

XapaKTepUCTHKAM

10

20

42




[1apaMeTPOB CUCTEMBI.

YcranoBUBIIMECS U
IIEPEXOJHbIE  IPOLECCHl B
CUCTEMax  aBTOMAaTHYECKOIO
yIIpaBICHHUS. YpaBHeHUs

cratuky 1 guHaMuku CAY.

MaremaTudeckoe
OIMMCAaHUE CUCTEM
aBTOMaTHYECKOIO
YIIPaBJICHUS

IlousTue n [810)70500050000¢
MaTeMaTHYIECCKOI'O
MOACIINPOBAHUA.
MaremaTtudeckoe OIINCaHHUuC

JTUHEHHBIX HENPEPBIBHBIX
CAY C MOMOIIbIO
g depeHIaTEHBIX
ypaBHeHul.  JluHeapusanus
XapaKTEPUCTHK "
nuddepeHIaATbHBIX
ypaBHeHui CAY.

BekTopHO-MaTpU4HbIE

yYpaBHEHUs CUCTEMBI u
YpaBHEHUs B IPOCTPAHCTBE
COCTOSIHUH. IIpuMeHeHue

OIIEpPaTOPHOr0  MeToJa I
pelieHus YpaBHEHUU
CHUCTEMBI.

[TpeoOpa3oBanue  Jlamnaca.
[TonssTne o0 mnepeaaToOYHOM
byHKINH, CBS3b
nepeaaToyHor  QpyHKIUU ¢
BECOBOM M IEPEXOTHOMN
xapakrepuctukamu. Hymu n

0JIFOCA nepeJaTOYHOU
byHKINN.
XapaKkTepUCTUYECKUI
MOJINHOM u
XapaKTepUCTUIECKOE

ypaBHeHuE cuctembl. Hynmu u

ITOJIIOCBI nepeaaToyHoOn
¢bynkuuu CAY.

IMousatue TUHAMUYECKOT O
3BEHA. Tumnossie

JTMHAMUYECKHUE 3BEHbS U HX
XapaKTePUCTHUKH.

10
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Bpemennsle, oneparopHsle U
YaCTOTHBIE  XAPAaKTEPUCTUKHU
MO3ULIMOHHBIX JUHAMUYECKHUX

3BCHBEB. Bpemennsie,
orepaTopHble M YacTOTHBIE
XapaKTePUCTUKU
HMHTETPUPYIOLINX
JTUHAMUAYECKHUX 3BEHBEB.

Bpemennsle, omneparopHsle U
YaCTOTHBIE  XAPAKTEPUCTUKHU

G hepeHIUPYIOINX
JTMHAMUYECKHUX 3BCHBEB.

[IepenaTounsie byHKIUN
3aMKHYTBIX CUCTEM 1o
YIIpaBJIAIOLIEMY
BO3JICHCTBUIO,
BO3MYLIAIOIEMY

BO3JICHCTBUIO, TepeAaTovyHas
¢byakus CAY no ommOke.
Bpemennsle, omneparopHsle U
YaCTOTHBIC  XaPaKTEPHUCTHUKH
paznuuHbix TUoB CAY.

Y cTOMYUBOCTh
mHeraerx CAY

IlonsiTHE YCTOMYMBOCTH IIO
JIsamynoBy.  Teopembl 00

YCTOWUYHUBOCTH AM.
JIsmynoBa. Anrebpandeckue u
4acTOTHBIE KpUTEPUHU
YCTOWYHBOCTH. Kpurepuii

Payca. Kpurepuit ['ypsuna.
Tunel rpaHuIbl yCTONYUMBOCTH
CAY. Onpenenenue TrpaHUI]
KoJje0aTenbHOI "
anepuoIuYeCcKon
YCTOMYUBOCTH.

YacToTHBIE KPUTEPHH OLIEHKU
ycroitunBocty CAY.

YacToTHbII KpUTEpUi
YCTOMYMBOCTH A.B.
Muxaitnosa. Ornpenenenue

YCTOMYMBOCTH W TPaHMUI]
KoJie0aTenbHON
ycToitunBoct. OnpenenieHne

10
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ypaBHEHUSA KpHUBOU
MuxaitnoBa 51 YaCTOTBI
KoJiebaHuM Ha  TpaHHUle
YCTOMYMBOCTH.

YacTOTHBIN KpUTEPUI OLIEHKU
YCTOWYUBOCTH HaiikBucra.
[TonsaTue 3amaca
ycTtoitunBoctu. OrnpeneneHue
3alacoB  YCTOWYMBOCTH 11O
(baze 1 MOIYIIO IO KPUTEPHIO
ycronunBocty HalikBucra.

Onpenenenue yCTOMYMBOCTH
1o JorapupMUUECKUM
aMIUIUTYIHO-(a30BbIM

YaCTOTHBIM XapaKTepUCTUKAM
Pa30MKHYTOM CHUCTEMBI. 3arac
no ammuryae u (daze B
YCTOMUYUBBIX cucremMax.
Onpenenenue obnacreit
ycroitunBocTH. Jl-pa3duenue.

AHanu3 kayecTBa
MPOLIECCOB
perynupoBanusi CAY

Ilonstue KadecTBa B
muHenHelx CAY. Ornenka
KauyecTBa B YCTAHOBHBIIUXCS
TEePEXOJTHBIX mpoiieccax.
CTaTUYeCcKUe U acTaTHYECKHUE
CHUCTEMBI  aBTOMATHYECKOI'O
YIPABJICHHUS.

[lepenaTtounass QyHKUMS 110
omuokKe. Koadppunments
OLINOOK.

Mertonbl pacuera W OLEHKH
KayecTBa mporecca
peryinupoBanus B CAY.

OneHka KayecTBa npu
rapMOHHYECKOM
Bo3aencTteun. OmmoOka 110

aMIUIUTYZE U 4acToTe.
ITonoca MIPOIYyCKaHUs,
4acToTa cpesa, 3aracol

ycToMunMBOCTH TO aze u

22
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aMIuTuTyie (MOIyImio).

KopHeBble MeTOABI OIEHKH
kauectBa CAY. Merogasl
MMOCTPOCHUA MEPCXOAHBIX
npoueccos B CAY.

WuTerpanbHble M 9aCTOTHBIE
oumenku  kauectBa  CAY.
JlnnamMuyeckue u
CTaTHUYECKHE oIInoKe B
CHCTEMaX AaBTOMATHYECKOI'O
ynpapneHus. CBs3b MEXIY

CBOMCTBaMH HaCTOTHBIX
XapaKTCPHUCTUK n
noKa3aTrciIsiMu KadeCTBa

MEpEXOaAHOro mmpouecca.

Cunres
KOPPEKTUPYIOIINX
YCTPOMCTB U yINyUlICHHE
KadecTBa MPOIECCOB
peryjaupoBaHus

[loBrlieHue KadecTBa 171
cuHTes muHenHpIx CAY.

Koppektupyromue cpencrsa,
ux KJaccuukanus u
OCOOCHHOCTH TMPUMEHEHHS C
11(S1 52 YIIy4IICHUS
nuHaMu4eckux cBoicTB CAY.
[TocnegoBarenbHEBIC U
napajuieabHbIe
KOPPEKTUPYIOIIHE 3BEHBS.
BBeneHune MecTHBIX 0OpaTHBIX
CcBsI3eH JIs MOBBIIICHUS
KayecTBa mporiecca
peryjaupoBaHHUs.
[TapautensHbIe
KOPPEKTUPYIOIINE
ycrpoiictBa. Koppekunsa CAY
C IIOMOIIBIO o0OpaTHBIX
cBsa3eil. Bnusgnne ruOKux u
KECTKUX OOpaTHBIX CBSA3EH Ha
MPOIIECC  PETYIUPOBAHUS H
kauectBo CAY. Baenenue
MECTHBIX OOpaTHBIX CBsI3EU
IS ITIOBBIINICHHS KayecTBa
mpoliecca peryjanpoBaHusi.
Cunres KOPPEKTUPYIOIIUX

22
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YCTPOMCTB o METOLY
JorapupMHUUECKUX
aMILTUTYAHO-(a30BbIX
YAaCTOTHBIX  XapaKTEPUCTHK.

[Toctpoenue JIAUX
HEU3MEHAEeMOM 4acTH
CUCTEMBI. MeTtonuka
MMOCTPOEHUSA JKeJIaeMou
JTAUX o B.B.
Co011010BHUKOBY.
Cornpsixenue ACUMIITOT,
ornpezeneHue HaKJIOHA
Y4aCTKOB JIAYX.
YnporieHnHoe MIOCTPOCHUE
kenaemoit JTAUX.
[TocnenoBarenbHbIC
KOPPEKTUPYIOLIUE
YCTPOMCTBA. IIpumenenue
MPOMOPITMOHAIBHOTO (IT),
IPONOPLUOHAIIBHO-
WHTErPAIIBHOTO (I),

POTIOPIIMOHAITEHO-UHTErPO-
mupdepennuansaoro  (ITNI)

PEryasaTOpOB. Binusaue
peryiasaTopoB Ha
YCTOMYHMBOCT U TOYHOCTH
CAY. Bri6op
KOPPEKTUPYIOILETO
YCTpOMCTBA.

WNuBapuanTHsle, Teopus VHBApUaHTHBIX

HEJIMHEHHBIC, CHCTEM aBTOMAaTHUYECKOIO

JUCKPETHBIE U VIIpABIEHHUS.

ontumanbueie CAY

[TonsiTve =~ MHBApPUAHTHOCTH.
WNHBapuaHTHBIE CAY,
OCHOBHBIE  INPHUHLMIIBI  HX
CTPYKTYpPHOTO  TIOCTPOEHUS.

KomOunupoBannoe
yIIpaBJICHUE. Mertonel
CO3JIaHus CAY,
WHBAapHaHTHBIX 1o
BO3MYILAIOIIUM

BO3JIEUCTBUSIM.

22
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Huckpernbie CAY u ux
KJIacCU(UKAIIHS

(MMIyJIbCHBIE, penernbIe,
KOMOWHHUPOBaHHBIE CAY).
Oco0eHHOCTH TIPOIIECCOB B
JTUCKPETHBIX CUCTEMax.
[loHsTHs KBAaHTOBaHUS IO

BpEMEHHU " YPOBHIO.
Monaynsuus. Pemeryaras
GbyHKIHSA. JuckpeTHoe

npeobpazoBanue Jlammaca D-
npeobOpaszoBanue). [lonsrue
JTUCKPETHOH  TIepeaTOYHOMN
¢byHkuu. Z-npeoOpa3oBaHue.
CBsi3b npeoOpa3oBaHus
Jlannaca u Z-
npeoOpa3zoBanusi. Bpemennsie
Y 9aCTOTHBIC XapPaKTECPUCTUKH
HMITYJIbCHBIX CHCTEM.
VYcioBusi  yCTOWYHMBOCTH U
KayecTBa UMITYJIbCHBIX
CUCTEM YMpaBICHUS.

MeTobl MaTeMaTHYECKOIr o
OIHCAaHUS penelHbIX u
muppoeix  CAY. Orenka
KauecTBa PEJIEUHBIX CHCTEM.
OcoOeHHOCTH JTUHAMHUKH
peneitapix  CAY, wmertomasl
HCCIICOBAHYS.

JluneapuzoBaHHble LIU(PPOBBIE
CAY. Hemuneiineie CAY.
CtpykrypHas cxeMma
00001IeHHOM HEJIMHEHHOM
CAY. Tunosrle HeIUHEHHEIE
XapaKTePUCTHKHU. Mertoabl
aHanu3za HeauHeHHBIX CAY.
OCHOBHBIE THITBI HEJTMHEHHBIX
CUCTEM, WX XapaKTEPUCTHUKH.

ABTOKOJIEOAHU.
Ocobennoctu ITUHAMHUKA
HEIUHENHBIX CHUCTEM.

YCTOMYMBOCTE  HEJIMHENHBIX
CAY. Kpurepuil  ouLeHKHU
ycronuuBoctn B.M. Ilomnosa.
Meton (a3oBbIX TpaeKTOPHi.




HccinenoBanue HEIMHEHMHBIX
CAY Ha ¢a30B0ii IIIOCKOCTH.

3agaun OIITUMAaJIbHOI'O
yropasieHusi. MeToabl Teopuu
ONTUMAIBHOTO  YIPABJICHHUS.
Cucremsbl OITHUMAJILHOI'O
YIpaBJICHUS: TIPUHITUTIBI
MMOCTPOSHHUS, METO/IbI aHAJI3a
u CHHTE3A. Kpurepuu
ontuManbHocTh. IloHsATHE 00
amantuBHbix CAY,  BuIbl

aJalITUBHBIX CUCTEM.

Hroro

54

36

36

126

252

3a04Hasi Gopma o0yueHus

HaumMeHnoBaHue TeMbI

Conepxanue paszena

JIekn

IIpax
3aH.

J1a0.
3aH.

CPC

Bcero,
gac

OCHOBHBIE TTOHSTHUSA U
OIpeIeIICHUS TCOPHH
aBTOMAaTHYECKOTO
yIpaBICHUS

[Tonsitue CUCTEMBI
ABTOMATHYECKOTO yIPaBICHUS
(CAY). O6mas
XapaKTepUCTHKA CAY.
XapakTtepucTuka  OOBEKTOB
yIPaBJICHUS U CUTHAJIOB.

Knaccupukammss CAY 1o
dbyHIamMeHTaTbHOMY

OcHOBHBIE
MPUHIIUATIBI

MIPU3HAKY.
MOHATHUS u
noctpoenust CAY.

dyHnaMeHTaNbHBIC
TIPUHIIHITBI

pa3oMKHYTOE
yIIpaBJICHUE TI0 BO3MYIICHUIO,

yIIpaBIEHHUS:
yIpaBleHHE,

o OTKJIOHEHHUIO,
KOMOMHHPOBaHHOE

ynpasieHue.  CTpyKTypHbIe
CXEMBI u 0COOEHHOCTH
(dbopMHUpOBaHUS yIIpaBIEHUS B

CAY pa3nuuHbIX NPUHIUIIOB.

OcCHOBHEIE BUJBI
aBTOMATHYECKOI0
yIPaBICHUS:  CTa0WIM3AIINS,

ciensuiee, MpOrpaMMHOE,

38
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ONTHUMAJIBHOE U aJalTHBHOE
ynpasnenue. Kiaccudukamms
CAY no npuHIMnam v BUAaM
YIPABJICHHS, TUITY CUTHAJIOB U
XapaKTEePUCTUKAM
rapaMeTPOB CUCTEMBI.

VYcranoBuBIIHECS n
MEepeXOoHbIE  MPOLIECChl B
CHCTEMaX aBTOMAaTHYECKOTO
yIpaBJCHUS. YpaBHeHust
cratukd U quHamMuku CAY.

MaremaTrueckoe
OIHCaHHE CUCTEM
ABTOMATHYECKOTO
yIpaBICHHUS

HOHSITI/IG nu HpI/IHHPIHLI
MATEMATHUYCCKOT O
MOJIEIUPOBAHUS.
MaremaTuueckoe  OIHCaHHE

JTUHEHHBIX HENPEPBIBHBIX
CAY C IOMOILLIO
nuddepeHIaTbHBIX

YpPaBHEHUU. JInneapuzanus
XapaKTEPUCTUK i
b depeHIMaTbHBIX
ypaBHeHuii CAY.

BekTopHO-MaTpU4YHbIE
YpaBHEHUS CHUCTEMBI u
YpaBHEHUs B INPOCTPAHCTBE
COCTOSIHUH. [Ipumenenne
OIIEpPaTOPHOr0  MeToJa I
peuieHus ypaBHEHUN
CUCTEMBI.

[TpeoOpa3oBanue  Jlarmaca.
[lowsaTne o0 mnepegaTo4HOU
byHKIIH, CBSI3b
nepeaaToyHod  (QyHKIUH C
BECOBOM M IEPEXOTHOMN
xapakrtepuctukamu. Hymn u

IOJIr0Ca IepeaaToyHON
GyHKIHIH.
XapaKkTepUCTUYECKUI
IIOJINHOM u
XapaKTEPUCTUUECKOE

ypaBHeHue cucreMbl. Hymu u
IOJIFOCHI nepeaaToyHon

38
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¢bynkuuu CAY.

ITonstue JUHAMHYECKOTO
3BEHA. Tunoseie
JUHAMHAYECKHE 3BEHbI M HX
XapaKTEPUCTUKH.
Bpemennsle, omneparopHsle U
YaCTOTHBIE  XapaKTEPUCTUKU
MO3ULMOHHBIX JTHHAMUYECKUX
3BCHBEB. Bpemennsie,
OllepaTOpHBIE M YacTOTHBIC
XapaKTEPUCTUKU
MHTErPUPYIOLINX
JUHAMHAYECKHUX 3BEHBEB.
Bpemennsle, omneparopHsle U
YacCTOTHBIE  XapaKTEPUCTUKU
b hepeHIUPYIOMUX
JUHAMHYECKHUX 3BEHBEB.

[TepenaTounbie byHKIIUN
3aMKHYTBIX CHCTEM o
YIPABJISIIOLEMY
BO3JICHCTBUIO,
BO3MYIIAIONIEMY

BO3JEHUCTBUIO, MEPEAATOYHAS
¢yakus CAY mno ommOke.
Bpemennsle, omneparopHsle U
YaCTOTHBIE  XapaKTEPUCTUKHU
paznuuHbIX TUIOB CAY.

VY CcTOMYUBOCTH
muHerHbpIx CAY

[IonsATHE YCTOWYMBOCTU IO
JIsmynoBy.  Teopembl 00
YCTOMYMBOCTH AM.
JIsmynoBa. Anrebpandeckue u
YacTOTHBIE KpUTEpUU
YCTOMYHUBOCTH. Kpurepnii
Payca. Kpurepuit ['ypsuna.
Tunel rpaHuLbl yCTONYUBOCTH
CAY. Onpenenenue rpaHuiy
KosiebaTenbHOI u
anepuoIuYeCKon
YCTONYUBOCTH.

YacToTHBIE KPUTEPUU OLICHKU
ycroitunBocty CAY.

YacroTHbii KpUTEpUI
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YCTOWYUBOCTH A.B.
MuxaiinoBa.  Onpenenenue
YCTOMYMBOCTH W TPaHMUI]
KoJieOaTeIbHOU

ycTtoitunBoctu. OrnpenesieHue
ypaBHEHUS KpUBOH
MuxaitnoBa u YaCTOThI
KoJiebaHuM Ha  TpaHHUle
YCTOMYUBOCTH.

YacTOTHBIN KpUTEpUIl OLICHKU
YCTOWUYHBOCTH HaiikBucra.
[TonsaTne 3amaca
ycroitunBoctu. OnpeneneHue
3amacoB  YCTOMYMBOCTH  TIO
¢baze 1 MOIYIIO O KPUTEPHIO
ycroiunBocty HalikBucra.

Omnpenenenne yCTOMYMBOCTU
1o Jorapu(pMUUECKUM
aMILTUTYAHO-(Da30BbIM

YaCTOTHBIM XapaKTepUCTUKAM
Pa30MKHYTOM CHCTEMBI. 3amnac
nmo amrmmryae u ¢aze B
YCTONYMBBIX CUCTEMaX.
Omnpenenenne obnacrei
ycroiunBocTH. JI-pa3duenue.

AHanu3 kayecTBa
IIPOLIECCOB
perynupoBanust CAY

ITonsatue KayecTBa B
muaennelx CAY. Ornenka
KauyecTBa B YCTAHOBHBIIUXCS
TEePEXO0JTHBIX MpOIECCaXx.
CraTudeckue M acTaTHYECKHE
CHCTEMBI  aBTOMAaTHYECKOI'O
YIPABJICHHUS.

[Mepenatounast QyHKIHS 110
omuoke. KoadpdpuumenTst
OLINOOK.

MeTtonpl pacyeta M OLIEHKH
KauecTBa nporecca
perynupoBanus B CAY.

Onenka KauecTBa pu
TapMOHUYECKOM

BozaeiicTBuu. Ommubka 1o
aAMIUTATY/IC u 4acToTe.
ITonoca MPONyCKaHUs,
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4acToTa  Cpe3a, 3amacel
ycroitunBoctd 1o ¢daze u
aMIuTuTye (MOIyIio).

KopHeBbie MeTOABI OLIEHKH
kauectBa CAY. Meroasl
MOCTPOCHUS MEePEXO0THBIX
nponeccoB B CAY.

WuTerpanbHble M 4acTOTHBIC
omeHkn  kadectBa  CAY.
JlmHaMuyeckue u
CTaTUYECKUE omubOke B
CHUCTEMax  aBTOMAaTHYECKOIO
ynpapneHus. CBs3b MEXIY

CBOMCTBAMU JaCTOTHBIX
XapaKTEPUCTUK u
IOKa3aTeIsIMA KauecTBa

MNepEXOaAHOro 1mpouecca.

Cunres
KOPPEKTUPYIOIINX
YCTPOMCTB U yJIy4llIEHHE
KadecTBa MPOIECCOB
peryjanupoBaHus

[loBrlieHue KadecTBa 171
cuaTes MuHeHpIX CAY.

Koppektupyromue cpencrsa,
nX KIaccugpuKanus H
OCOOCHHOCTH TMPUMEHEHHS C
11(S1 52 YIIY4ILIEHUS
nuHaMu4eckux cBoicTB CAY.
[TocnegoBarenbHEBIC "
napajuieabHbIe
KOPPEKTUPYIOIIHE 3BEHBS.
BBenenune MecTHBIX 00paTHBIX
CBsI3eH JIs MOBBIIICHUS
KayecTBa npoiiecca
peryjaupoBaHHUs.
[TapautensHbIe
KOPPEKTUPYIOIINE
yctpoiictBa. Koppekuus CAY
C IIOMOIIBIO o0OpaTHBIX
cBsa3eil. Bnusgnne ruOKux u
KECTKUX OOpaTHBIX CBS3EH Ha
MpOLIECC PETYIUPOBAHUS U
kauectBo CAY. Baenenue
MECTHBIX OOpaTHBIX CBsI3EU
JUIS  TIOBBIIIEHUS KadecTBa
Mpo1ecca peryiupoBaHus.
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Cunres KOPPEKTUPYIOIINX
YCTPOMCTB 1o METOLY
norapuGMUIeCKuX
aMIUTUTYAHO-(Da30BbIX
YACTOTHBIX  XapAaKTEPUCTHK.

[Toctpoenue JIAUX
HENU3MEHSIEMOMN 4acTH
CHCTEMBI. Meronuka
MMOCTPOEHUSA JKeJTaeMou
JTAYX no B.B.
Co0110J0BHUKOBY.
Cornpsixenue ACUMIITOT,
omnpeieseHue HAaKJIOHa
Y4aCTKOB JIAYX.
VYnpoiennoe [IOCTPOEHUE
kenaemoit JTAUX.
[locnenoBarenbHbIe
KOPPEKTUPYIOIIHE
YCTPOMCTBA. IIpumenenue
IIPONOPLUHOHAIBHOTO (I1),
MIPOMOPLUOHAIIBHO-
WHTErPAIIBHOTO (I),

POTIOPIIMOHAITEHO-UHTErPO-
muddepentmansaoro  (INJ)

PEryIsaTOpOB. Biusaue
pEryisaTopoB Ha
YCTOMYHMBOCT U TOYHOCTH
CAY. Bri6op
KOPPEKTUPYIOILETO
YCTpOMCTBA.

HNuBapuanTHsle, Teopus VHBApUaHTHBIX

HEJIMHEHHBIC, CHCTEM aBTOMAaTHUYECKOIO

JUCKPETHBIE U VIIpaBIIEHNs.

ontumanbubie CAY

[loHATHE  WHBApHUAHTHOCTH.
WHuBapuaHTHbIE CAY,
OCHOBHBIE  MPHUHLUIBI  HUX
CTPYKTYPHOTO  IOCTPOEHHUSI.

KomOunupoBanuoe

yIIpaBJICHUE. Mertonel
CO3IaHUs CAY,
WHBAapHaHTHBIX 1o

BO3MYIIAOIIUM
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BO3J€HCTBUSAM.

Huckpetneie CAY u  wux
KJIacCU(UKAIIHS

(MMIyJIbCHBIE, penerHbIe,
KOMOWHUPOBaHHBIE CAY).
OCOoOeHHOCTH TIPOLIECCOB B
JTUCKPETHBIX CUCTEMaX.
[loHsTHsT KBAaHTOBaHUS IO

BpEMEHHU u YPOBHIO.
Moaynsuus. Penretuaras
GyHKIHSA. JuckpeTHoe

npeoOpazoBanue Jlammaca D-
npeobOpaszoBanue). [lonsrue
JIMCKPETHOMN NepeaaToOuHON
¢byHkuu. Z-npeoOpa3oBaHue.
Cas3b npeoOpa3oBaHus
Jlanmaca u Z-
npeobpa3oBanusa. BpemeHHbIe
Y 4aCTOTHBIE XapaKTEPUCTUKH
HMITYJIbCHBIX CUCTEM.
VYcioBusi  yCTOWYHMBOCTH U
KauecTBa UMITYJTECHBIX
CUCTEM YTIPABIICHUS.

MeTobl MaTeMaTHYECKOIro
OIMCAaHUA peneHbIX 51
mu¢pposeix  CAY. Ornenka
KauecTBa PEJICUHBIX CHCTEM.
OcoOeHHOCTH JTUHAMHUKH
peneitnbix  CAY, MeTonbl
HCCIICA0BAHUS.

JluneapuzoBanHble LIU(PPOBBIE
CAY. Hemuneiineie CAY.
CtpykTypHas cxema
0000I11IeHHONI HEJINHEHHON
CAY. Tunosrle HeIUHEHHEIE
XapaKTEPUCTHUKHU. MeToasl
a”Hann3a HeauHeWHbIx CAY.
OCHOBHBIE TUIIBI HEJIMHEHHBIX
CHUCTEM, HMX XapaKTePUCTUKH.

ABTOKOJIEOaHHU.
Ocobennoctu TUHAMHUKHA
HEJIMHEHHBIX CHCTEM.

VYCTONUUBOCTE HEIWHEUHBIX
CAY. Kpurepuil  ouLeHKH




ycronuuBoctn B.M. Ilomnosa.
Metoa ($azoBBIX TPaeKTOPUH.
HccenenoBanue  HEJIMHEWHBIX
CAY na ¢a3oBo# IMIOCKOCTH.

3agaun OITUMAaJIbHOI'O
yrpaBieHus. MeToapl Teopun
ONTUMAJIBHOTO  YIPABJICHHUS.
CucreMsbl OITUMAJIBHOI'O
YIpaBJICHUS: TIPUHITATIBI
MOCTPOEHUS, METO/IbI aHAJI3a
u CHUHTE3A. Kpurepun
orruManbsHocTh. IloHsATHE 00
amantuBHbix CAY, Buabl
aIalTUBHBIX CUCTEM.

Hroro| 12 12 16 235 275

5.2 IlepeueHb 1a060paTOPHBIX padoT

=

[IpeoOpazoBaHue CTPYKTYp 3BEHBEB U CUCTEM.

2. YacTOTHBII M BPEeMEHHOW aHaMM3 JAMHAMHUYECKUX 3BeHbeB CAY.
HccnenoBanne  jorapu(MUYECKUX  YACTOTHBIX  XapPAKTEPUCTUK
JTUHAMUYECKHUX 3BEHBEB U CUCTEM

3. BnusHue oOpaTHOM CBsi3M HA JUHAMUYECKHE CBOMCTBA 3BEHHEB U
CUCTEM aBTOMATUYECKOTO YIIPABIICHUS

4. YCTOWYMBOCTHL CHCTEM C OOpaTHON CBSI3bI0 TIPU H3MEHEHUU
IapaMEeTPOB 3BEHHEB

5. OueHka 3amnaca yCTOMYMBOCTH M OBICTPOJEHUCTBHS MO MEPEXOIHOM,
aMIUTUTYTHOM U BEIIECTBEHHOM YaCTOTHBIM XapaKTEPUCTHKAM

6. OneHka TOYHOCTH PETyJIHPOBAaHUS B CHCTEMaxX AaBTOMAaTHYECKOTO
yIpaBJICHUS

/. CuHTe3 CHCTEM aBTOMAaTUYECKOTO pEryJMpOBaHUsS Ha OCHOBE
YaCTOTHBIX  KpPUTEpHUEB  KauecTBa BpiOOp  KOPPEKTHPYIOUIUX
YCTPOUCTB

8. HccnemoBanne KOMOMHUPOBAHHBIX  CHCTEM  aBTOMATHYECKOTO

PEryIMpPOBAHHUS.

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBMM ¢ y4eOHbIM IUIAHOM  OCBOCHHE  JAMCLMILIMHBI
IpeIyCMaTPUBAET BBIMIOJHEHHE KypCOBOM paboThl B 6 cemecTpe Uisi OYHOU
¢dbopMbI 00ydeHus, B 7/ cemecTpe [ 3a04HOM (popmbl 00yUeHusI.

IIpumepHass TeMaTHKa KYpPCOBOW padoThl — «AHAJIW3 H CHHTE3
JIMHEHHBIX CHCTEM ABTOMATHYECKOI0 YIIPABJICHUSD).




KypcoBas paboTa cOCTOUT U3 TpeX pa3/ieioB:

1. AHanu3 TMHAMUYECKHUX 3BEHBEB CHUCTEM aBTOMATUYECKOTO YIPABICHHUS.
2. AHanu3 TMHENWHBIX CUCTEM aBTOMATUYECKOTO YIIPABICHHUS.

3. CuHTE3 IMHEHHBIX CUCTEM aBTOMATHYECKOTO YIIPaBICHUS.

KprOBaSI pa60Ta BBIIIOJHACTCA KaXAbIM CTYICHTOM HWHIWBHAYAJIIBHO, IIO
3aJIaHUIO0 COOTBCTCTBYIOIICI'O BApHUaHTA.

Bo BBeaeHmm KypcoBoW pabOThI HEOOXOAUMO OTPA3UTh AaKTyalbHOCTh
pa3zpabaTeiBaeMOil TeMBbI, CHOPMYIUPOBATH I11€7h pabOTHI, a TakXKe 3aadH,
KOTOPbIE HEOOXOAUMO PEIIUTh B MPOLIECCE BHITIOJHEHUS 3a1aHU.

PacueTHast yacTh KypcoBOM paOOThI COAECPHKUT:

1. Onpenenenue nepeaaTouyHON GYyHKIIMN JUHAMUYECKOTO 3BEHA.

2. Pacuer aMmmuTy1HO-(a30BbIX YACTOTHBIX XaPAKTEPUCTHUK.

3. Pacuer BpeMEHHBIX XapaKTEPUCTUK IIPU U3MEHEHUHU PabOYMX MMapaMeTpoB.

4. PacyeT KBUBaJICHTHBIX NiepenaTounbix GyHkuud CAY 1mo ynpapisgionemy
Y BO3MYILAIOLIEMY BO3/ICUCTBUSM.

5. UccnenoBanre Ha yCTOMYMBOCTD C TPUMEHEHUEM KpuTepuss Muxaitinosa.

6. MccnenoBanue yCTOMUMBOCTUA CUCTEMBI ¢ MOMOIIBI0 JIADUX.

7. CHHTE3 MOCJIEA0BATEIBHOTO KOPPEKTUPYIOMIETO 3BEHA.

8. OmnpeneneHre OMIMOKUA MO aMIUIATYAE MPU OTPAOOTKE CUHYCOUATIBHOTO
CUTHAJIA.

9. Onpenenenue kodPGHUIMEHTOB OMIMOKH, OIIEHKA JOOPOTHOCTH CHUCTEMBI
ABTOMATHUYECKOI0 YIPABICHHUS IO CKOPOCTH U YCKOPEHHUIO.

B 3akioyeHun KypcoBod pabOThl HEOOXOJUMO B CHUCTEMATU3UPOBAHHOM
BU/IC TPUBECTHU OOITUE BHIBOJIBI IO BHITIOJIHEHHBIM 3a/IaHUSIM.

Bce pacdersl B KypcoBod paboTe BBINOJHSAIOTCA C IIPUMEHCHHEM
COBPEMEHHBIX HMHCTPYMEHTAJBHBIX CPEACTB MOJCIUPOBAHUS W YIIPABICHUA.
KypcoBas pabota Bkitouat B ce0si pacueTHO-TIOSICHUTEIIBHYIO 3aITUCKY.

7. OHEHOYHBIE MATEPHAJIBI UIS1 ITPOBEJAEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCHHUIIJINHE

7.1. Onucanue mokazarejied U KpUTepUeB OLEHUBAHUSI KOMIIeTEeHIUIA
Ha Pa3IMYHBbIX ITanax ux GopMupoBaHMS, ONMUCAHHUE HIKAJ OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pesynbrartel TEKyIIEro KOHTPOJIA 3HAHUM U MEKCECCUMOHHOM aTTECTALMU
OLICHUBAIOTCS 10 CIEAYIOLIEH CUCTEME:

«aTTEeCTOBaH»;

«HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,
Komme- XapaKTepH3yloume Kpurepun

TEeHIHS copmupoBaHHOCTH OLIEHUBAHUS
KOMIIETCHIIUH

ATTECTOBaH He aTTecToBan




[K-1

3HAaTb AxTHBHas pabora Ha Brmmonnenue pador | Hesbinonnenne

I o y4eOHBIX 3aHATHIX B CPOK, pabor B cpok,
PHUHIHAI ICHCTBHA NIPEAYCMOTPEHHBIN B | IPEyCMOTPEHHBII

COBPEMEHHBIX CUCTEM paboumx B paGoumx

YIIpaBJICHUS U porpamMmmax nporpammax

0COOEHHOCTH

IMPOTCKAOIIUX B HUX

MIPOIIECCOB

VMETh Pemienne crangapTHBIX Brmmonnenue pador | Heswinonuenne

MIPaKTHYECKUX 33134 B CPOK, paboT B CPOK,

MCHOJIB30BATE MIPEAYCMOTPEHHBIH B [ IpeyCMOTPEHHBIN

MOJIy9CHHYIO B pabounx B pabounx

pPE3YIBTATE 06y‘leHI/I${ IporpamMmax nporpammax

TEOPETUUECKYIO U
MIPaKTUYECKYIO 0a3y
JUTSI TIONTyYEHUS
MaTeMaTHYeCKOro
onucaHusi 00bEKTOB U
CUCTEM B BHJIE

g hepeHIHATBEHBIX
ypaBHEHUH,
CTPYKTYPHBIX CXEM;
MTOCTPOCHHUS UX
XapaKTEPUCTHK U

MOJICIIMPOBAHU

Bna TIETh Pemenne npukiaaneix 3aga4 | Beimonnenue padot HeBbinmonHnenue
B KOHKPETHOU MpeIMETHOM B CPOK, paboT B CPOK,

HaBbIKaAMHU o o
obacTu MPELYCMOTPEHHBIN B | IPEyCMOTPEHHBII

HCIIOJIb30BAHUS paboumx B pabounx

IIOJIYYCHHBIX 3HAHUH porpaMmax porpaMmax

IIPU PEIICHUH
MIPAaKTHUYECKUX 3a/1a4 110
pacuery, aHaJIHu3y
YCTOWYUBOCTH,
Ka4ecTBa,
IIPOEKTUPOBAHUIO
CUCTEM YIIPABIICHUS

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI
Pe3ynbTatel mpOMEXYTOUHOTO KOHTpPOJISI 3HAHUW OIEHMBAIOTCS B D, 6
cemecTpe mjig oyHOM (opmbl oOydenus, 7/, 6 cemecTpe sl 3a04HOM (HOPMBI
oOyueHus 10 JBYX/4eThIpeXOaIIbHON CUCTEME:
«3a4TECHOY
«HE 3aUTEHO»

Pe3yabTaThl 00y4eHus,

Komme- XapakTepusyomme KpI/lTepI/lI/I
3auTeHo He 3auteno
TEeHIHS copmMupoBaHHOCTH OLleHUBAHUS
KOMIIeTeHIUH
TIK-1 3HaTb Tect Bremonnenne tecta |BreimonHeHne MeHee

[Tpuniun nercrTBus
COBPEMEHHBIX CUCTEM
YIpPABJICHUS U
0COOCHHOCTH
MPOTEKAIOIIUX B HUX
MPOLECCOB

Ha 70-100%

70%




YmMmeTn
HCITIOJIB30BaTh
[IOJy4YCHHYIO B

TCOPCTUUCCKYIO U

JUIS TTOJTy4EHUs

CHCTEM B BHJIE
YpaBHEHUH,

IIOCTPOCHUA UX
XapPaKTCPUCTHUK U

pe3ynbTate 00y4eHHs
MIPaKTUYECKYIO 0a3y

MATEMATHYECKOTO
OIMMCAHUS 00OBEKTOB U

Qg QepeHIranbHbIX

CTPYKTYPHBIX CXEM;

Pemenne CTaHAapTHBIX
MPaKTUYCCKUX 3a1a4

IIponemoncTpupoBa
H BEPHBIA X0
pelIeHus B
OOJIBIIMHCTBE 3a7a4

33[[2[‘{1/1 HEC pCIICHBI

IIPH pEeIICHUN

pacyery, aHaIu3y
YCTOMYMBOCTH,
Ka4ecTBa,
MPOEKTUPOBAHUIO

MOJYYECHHBIX 3HAHUI

IMPAKTUYCCKUX 3aaa4 110

CHUCTCM YIIPABJICHUSL

OOJIBIINHCTBE 3aga4

MOJICIIMPOBAHU

Braaners Pemenne npukinagueix 3ama4 | [IpoxemoHcTpupoBa | 3agaun He peIIeHb!
B KOHKpPETHOU MPEeIMETHOM H BEPHBIN X0

HaBbIKaMH
obnactu pereHus B

HUCIIOJIBb30BaHUA

NN
«OTIIUYHO»,
«XOpOoILIO»,

«YJIOBIIETBOPUTEILHOY;
«HEYJIOBJIIETBOPUTEIIHHO.

PesyabTaTbl 00y4yeHus,
Komme- XapaKTepu3ylomue Kputepuu
OT1an4Ho Xopoio Yaosa. HeynosJ.
TEHIH chopMHPOBAHHOCTD OlleHUBaHUS p a ya
KOMIIeTEHIUH
TIK-1 3HaTb Tect Brimonnenue | Bemmonnenne | Breimonnenne B tecte
TTpUHEIHT TeiCTRHS tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
PYHIHIT 1 100% 90% 80% IPaBUJIBHBIX
COBPEMEHHBIX OTBETOB
CHUCTCM YIIPaBJICHU
1 OCOOEHHOCTH
MPOTCKAOMIUX B HUX
MIPOIIECCOB
VYMeThb Pemenue 3amaumn [Mponemonctp | [Iponemonctp | 3amauu He
CTaHIaPTHBIX pelIeHbI B HUPOBaH HUPOBAH BEPHBIN| pEIICHBI
HCITIOJIb30BATh o
MPaKTUIECKUX MOJIHOM BEPHBIN X0 | XOJ pEIICHHS B
MOJTy4CHHYIO B 3agayd o0BeMe u pemenns | GOJBIIMHCTBE
pe3yabTarte MOy YCHBI BCEX, HO HE 3a1a4
06yquI/I$I BEpHbIE MOJIy4€eH
TEOPETHUYECKYIO U OTBETHI BEpHBIN OTBET
MPaKTHYECKYyIO 0a3 BO BEEX
p yro y 3aJauax
JUJIS HOHY‘-IGHI/ISI
MATEMATHUYCCKOT O




onucanus 00bEKTOB
U CUCTEM B BHJIE
muddepeHIaTbHBIX
YpaBHEHUH,
CTPYKTYPHBIX CXEM;
MTOCTPOCHHUS UX
XapaKTePUCTHK U

MOICIIMPOBAHUSA
Bra TIETh Pemenne 3anayun [IpogemoncTp HpOILeMOHCTpV 3amayu He
MIPUKIIAJHBIX €IICHBI B HUpOBaH HUPOBAH BEPHBIN €LICHBL
HaBbIKAMH 3211)z[aq BIl pl'[OJ'IHOM Bepﬁmﬁ X0[ XI());[ pemegm B b
HCIOJIBb30BAHNA _ |xomxpernoit o0beme 1 penieHus | GONBIIMHCTBE
IIOJIYY€HHBIX 3HAHWUH |npeaMeTHON MOJTy4YCHBI BCEX, HO HE 3a1a4
IIPY PEIICHUN obnactu BEPHBIC MOJTy4YeH
IIPaKTHYECKHX 33724 OTBETHI BEPHBINA OTBET
I10 PacUcTy, aHaJIu3y B Beex
- 3ajavax
YCTOUYUBOCTHU,
KayecTna,
IIPOCKTUPOBAHUTIO

CHUCTCM YIIPaBJICHUA

7.2 IlpumepHblii mnepevYeHb OLEHOYHBLIX CpeACcTB (THNOBBIE
KOHTPOJIbHBbIE 3aJaHUSl MJIH HHbIe MaTepuajibl, HeOOX0AMMBbIE /Uil OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.21 TIlpuMmepHblii mnepedyeHb 3aJaHMii  AJ8  TOATOTOBKHM K
TECTHPOBAHUIO

1. Yro siBNIs€TCA LENbI0 YIPABICHUS B CUCTEME aBTOMAaTUYECKOTO
peryJMpoBaHus?

1) n3meHeHue peryampyeMon epeMeHHOM M0 3apaHee N3BECTHOMY 3aKOHY;
2) nojaepKaHue peryaupyemMoil IepeMEeHHON Ha 3aJaHHOM YPOBHE;

3) U3MEHEHUE PETYINPYEMON TEPEMEHHOM 110 3apaHee HEU3BECTHOMY 3aKOHY;
4) obecrnieyeHre CTPEMIICHUS PETYIMPYEMOM IEPEMEHHON K HYJIO TIpH & = %

2. Urto siBNsieTCS LENbIO YIPABIEHUS B CUCTEME MPOTrPAMMHOTIO
yIpaBJeHUS?

1) n3meHeHue peryampyeMon epeMeHHOM M0 3apaHee N3BECTHOMY 3aKOHY;
2) nojaepkaHue peryaupyeMon nepeMeHHON Ha 3aJJaHHOM YPOBHE;

3) U3BMEHEHUE PEryIupyeMoi EPEMEHHOM 10 3apaHee HEM3BECTHOMY 3aKOHY;
4) obecrieyeHre CTpeMIICHUS PETYITUPYEMOM TEPEMEHHOM K HYJIIO TipH & — %

3. Uro sBIISIETCA LEBIO YIIPABICHUS B CICASIIEH CUCTEME?

1) u3MeHeHue peryIupyeMon nepeMeHHO! 1o 3apaHee U3BECTHOMY 3aKOHY;
2) nojaepkaHue peryaupyemMoi nepeMeHHON Ha 3aJJaHHOM YPOBHE;

3) U3BMEHEHUE PETYIUPYEMON IEPEMEHHOM 110 3apaHee HEU3BECTHOMY 3aKOHY;
4) obecnieyeHre CTPEMIICHUS PETYIHPYEMOM IEPEMEHHON K HYJIO TIpH &~ %

4, Uto Takoe nmepenarouHas GyHKIIAS CUCTEMBI (371€Ch Y — BBIXO, U —
Bx0/J, L — npeoOpa3zosanue Jlamaca)?

=W
1) {1} :

SN 01
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5. XapaKTepI/ICTI/I‘IeCKOG YPaBHCHUC CUCTCMBI 3TO:

1) uncnuTenp neperaTouHo (pyHKUMHU, IPUPaBHEHHBIN K HYJIIO;
2) 3HaMEeHaTeNb NePelaTOYHON QYHKIINY, TPUPABHEHHBIN K HYJIIO; +
3) ypaBHEHUE, KOTOPOE OMUCHIBAET YACTHOE BBIHYKJIEHHOE JBUKEHHUE CUCTEMBI;
4) ypaBHEHHE, KOTOPOE OMHUCHIBACT CUCTEMY B OOIIIEM BHUJIE.

6. Yro Takoe nepexoaHas GyHKIUsI?
1) peakuus cucteMbl Ha TAPMOHUYECKOE BXOJTHOE BO3ACICTBUE;
2) peakuysi CHCTEMbI HA €AMHUYHOE CTYIIEHYAaTOE BO3JICHCTBHUE;
3) peakuus cUCTEMbI HA UMITYJIbCHOE BO3JIEHCTBHUE;
4) peakuusi CUCTEMbI HA JTMHENHO PACTYyILUH CUTHAIL.

7. Uto Takoe BecoBas GyHKITHS?
1) peakiusi cucTeMbl Ha FTaApMOHUYECKOE BXOJHOE BO3/ICICTBHE;
2) peakius CUCTEMbI Ha €JMHUYHOE CTYIIEHYaTOE BO3/ICIICTBHE;
3) peakuus cuCTEMbl Ha UMITYJIbCHOE BO3JCHCTBHE;
4) peakuusi CUCTEMbI Ha TMHEHHO pacTyIUi CUTHAI.

8. Yro Takoe JIYX?
1) nuHeliHas 4YaCTOTHAs XapaKTEPUCTHUKA,;
2) norapuMuUecKas 4aCTOTHas XapaKTePUCTHKA;
3) norapupmMuyecKas yacTHasi XapaKTEPUCTUKA;
4) nuHeliHasg yacTHasl XapaKTePUCTHKA.

9. I'nme pacmoyioKeHbl KOPHU XapaKTEPUCTUIECKOTO MOJTMHOMA JITIS

yCTOM4YMBOM HenpepbliBHON CAY?
1) B JIeBOM MOJMYTIIOCKOCTH KOMIUIEKCHOM TIJIOCKOCTH;
2) Ha MHUMOM OCH;
3) B IpaBoOM MOJIYIIOCKOCTHA KOMITJIEKCHOM TJIOCKOCTH;
4) B 1-0ii 1 2-0i1 UETBEPTSIX.

10./1ns1 ycTOMUMBOM CHCTEMbI HEOOXOAUMO, YTOOBI:

1) cBOOOIHBIN KO3 DUIIUESHT XapaKTEPUCTUUECKOTO MOJIMHOMA ObUT paBEH HYIIIO;
2) Bce KOA(PPUIIUEHTHI XapaKTEPUCTUIECKOTO MOJIMHOMA CTPOTO OTPULIATENIbHBI;
3) KOJIMYECTBO MOJIOKUTEIBHBIX M OTPULIATENBHBIX KO(P(OULIUEHTOB 3TOTO
MOJIMHOMA OJINHAKOBO;
4) Bce K0O3(PPULHUEHTHI XapaKTEPUCTUUECKOTO OJIMHOMA CTPOTO MOJIOKUTEIHHBI.

7.2.2 IlpuMepHblii mnepevyeHb 3aJaHUH IS PelleHUs] CTAHAAPTHBIX
3a1a4
1. Uemy paBHa nepenarouHas (yHKLHUS ABYX 3BEHbEB, COEIMHEHHBIX
IOCJIEA0BATEIBHO?
1) #ier =H1ie) +73{s0
2) Wiy =T sy W2 is} :



Wi = 2

3) (D
=

3) L+IF () sy

2. Uemy paBHa niepeiaTouHasi pyHKIUS IBYX 3BEHbEB, COSAMHEHHBIX

napajuienabHO?

1) Wiy =W{sy+ 124z :

2) iy =T sy Hoia} :

S

Wiz}
gf{é} - ;
3) 7Y
;}'{S}: : ;gl{i} . .
3) 1+ ()™ {s) .

3. Uemy paBHa niepenatodyHasi GyHKIMS JBYX 3BEHbEB, COCMHEHHBIX BCTPEYHO-
napasuiesibHO?

1) iy =T+ (s}

2) Wiy =T sy W2 ia} :

(s}
gf = i
3 (s} T ,
=
3) 1+ {5 () .

4. KakoBa B3auMOCBS3b UMITYJILCHON (QYHKUINN Sy crynenuaton 1(t)?
1 5(=| i{zjfx{r};

. dEEH
iy =
2) @) af{r} -
oo diE
3 dii=— =y
. iy}
dHip=——
4) :

5. Ecnu wactoTHas nepeaarounas pynkuus 3aaana B suge W( € )=U( & )+jV(
&), TO aMIUIMTYyTHAS] YaCTOTHAs XapaKTePUCTHKA!

) A= i+ 12 e ;

2) A= arergl(Viah: Lah .
3) Alery =Py - L e :
4) Alen=ie)+[en

6. Ecin wacroTHast mepenarounas GyHkius 3agana B Buge W() ¢ )=U( ¢ )+jV(
@), To (ha3oBast YaCTOTHAS XapPAKTEPUCTHKA:

1) @)= JUHS e
2) o @ = arceg (Pl Ule)) .




3) Y@y =Fiey+lia,
4) ol = [Flay|+|0 (e

7. YKaxXuTe BEpHOE TOKIECTBO:

1) A(#)=20IgL( #);

2) L( 2)=20lgA( 2);

3) L( #)=20InA( @);

4) L( @)=InA( @).

8. lano muddepennmanbHOe ypaBHEHHE 3BEHA C TTIOCTOSTHHBIMU MTapaMeTpamMHu:
aO+al+a2 y=b0X. 3amucaTh ypaBHCHHE B OIICPATOPHOI Popme.

1) (aOp2+alp+a2)Y(p)=b0X(p)B) a0Y (p2)+alp+a2=b0X(p)
2) (a0d2+ald+a2)Y (t)=b0X(t)D) (aOp+al-a2)Y (p)=b0X(p)E)
3) (a0p+al+a2)Y(p)=b0X(p)

9. lano auddepeHimanbHoe ypaBHEHHE HIeTbHOTO AU (PEpEeHITUPYIOIIETO
3BeHa a0 y=b0. 3anucarh 1aHHOE YpaBHEHUE B ONIEpaTOPHOU PopMe.

1) a0Y (p)=b0pX(p)B) aOp=b0p2
2) a0Y (p)=b0p2X(p)D) a0Y (p)=b0X(p)E) a0Y (t)=b0X(t)

10. JTano nuddepennnanbHoe ypaBHeHHE (OPCUPYIOIIETO 3BEHA ITEPBOTO
TOpsIIKa:

1) a0 y=b0+ blx. 3anucaTh JaHHOE YpaBHEHHE B OTIepaTOpPHOI (hopMme.
2) a0Y (p)=(bOp+b1)X(p)B) a0Y (t)=(bOD+b1)X(p)
3) a0Y (p)=(b0D+b1)X(p)D) a0Y (p)=b0X(p)+b1X(p)E) a0Y (p)=(b0+b1)X(p)

11. lano nuddepenimaibHOe ypaBHEHUE HHTETpUpYyrolero 38eHa al=b0x.
3anucaTh TaHHOE YpaBHEHHUE B ONEpaTOpHOM (hopme.

1) a0 pY (p)=b0X(p)B) a0Y (p)=b0X(p)
2) a0Y (p)=b0pX(p)D) a0 pY (p)=b0pX(p)E) a0Y (t)=b0X(p)

7.2.3 TlpumepHblii mNepeyeHb 3aJaHUH [JIS1 PelleHUs] NPHUKJIATHBIX
3aga4
3amaua 1. BeiBectu hopmyiy nepenatrodHoi GyHKIMHU MO 3aJaHHOMY

muddepeHnnanbHOMy ypaBHEeHUI0. BapuanTel 3aanus npuBeaeHsl B Tadm. 111-1.

Ilpumep pewenusn ons eapuanma 1

d* : d’ d d
30—, () +25—x,, ()= 10==x,, (1) +10x,, (1) = S—x, () + x,.(1).
= {)'r..]. "r;!w‘_\:( ) {)’fz Tﬂ;!w‘_\_‘( ) (}fx ((((( .\'( ) x ((((( A \'( ) (jf x{i.\.'( )+ xn‘_\_‘( )

Jlst periieHust 3a1a4M HEOOXOIMMO B COOTBETCTBHUH C MPABWIIAMHU OTIEPAITMOHHOTO
WCYHCIICHHSI 3aIMCcaTh 3ajianHoe TuddepeHInanbHOe ypaBHEHUE B BUIE



anreOpanvecKoro ypaBHeHUs

300X, (P)+25p° X, () =10pX,, (p)+10X, (p)=5pX (p)+ X (D).

BriHocs 3a ckoOku n300pakeHHs! BBIXOJHOTO U BXOJTHOTO CUTHAJIOB B JIEBOU U
IIPAaBOM YaCTH MOJTYYEHHOTO YPABHEHUS, ITOIYyYNM

X, (PN30p* +25p° —10p+10]=X_(p)Sp+1).

[lepenarounast GyHKIMS - 3TO OTHOIIEHUE N300paXKEHHUI BBIXOJHOTO U BXOJHOTO
curHaioB. CBEpHEM ATO BRIPAKEHHE MO MPABIITY MIPOMOPIIMH, TOTYYUM UCKOMYIO
nepeaTOuHy0 QYHKIIUIO:

X)) _ Sp+l
X (p) 30p*+25p"-10p+10°

W(p)=

3amaua 2. HapucoBarthb ¢azouactoTHyro xapaktepucTuky (®UX) nms 3BeHa 1o
3alanHoMy nuddepeHImaibHOMY YpaBHeHHIO. BapuaHThl 3a1aHuii PUBEICHBI B
tabn. [11-4.

Ilpumep pewienusa ona nepsozo eapuanma

3agannoe auddepeHimaiIbHoe ypaBHEHNE

2

d d
30— x, (N+120—x, (/) =60x_(/
2 el o ) = 00X A1)

X [UAs

HE0OXO0MMO TTPUBECTH K CTAaHIAPTHOMY BUY, KOraa KO3 UIIMEHT TIpH
BBIXOJTHOM CHUTHaJIE paBeH 1. JIJig 5ToT0o B JaHHOM MpUMepe HY>KHO TIPABYIO U
JIEBYIO YaCTH 3aJaHHOI0 YpaBHEHHUs MOAeINUTh Ha 120:

a'2 d
0,2 dg M(t)+ em(‘) 0,5x,.(1).
. 0,5
W) =—s ]
Emy cooTBeTcTBYET nepenarouHas GyHKIUs PO.25p 1) pYl-3pena c

napamerpamu K=0,5 u T=0,25 cek. I'padux ®UX nmys1 3T0T0 3BEHA IPHUBEICH Ha
puc. 1



3B e s - 3 + S— - SRS NIRRT

-3.8

»
.
(O]

Puc. 1. ®UX unTerpupyroiero 38eHa ¢ napamerpamu k=0,5 u T=0,25 cex

3anaua 3. HapucoBats rogorpad asis 3BeHa 1o 3a1aHHOMY A depeHInaIbHOMy
ypaBHeHUt0. BapuanTel 3ananuii npuBeaeHs! B Tad. [11-5.

Ilpumep pewienus onsa nepeozo eapuanma
3agannoe auddepeHimaIbHoe ypaBHEHNE

2

d o d
15 F X (f) + JOZ X (f) = 60)(&t (3‘)

HE0OXOMMO TTPUBECTH K CTAaHJAPTHOMY BUY, KOraa KOd(PUIIMEHT pH
BBIXOJTHOM CHUTHaJIe paBeH 1. JIJig 3TOTO B JaHHOM MpUMepe HY>KHO TIPABYIO U
JIEBYIO YaCTH 33/IAHHOTO YpaBHEHMS NoaenuTh Ha 30:

dZ

d
075?'){6&\'(1) + E xwx(t) = 2'x&x‘ (t) *



Emy cooTBeTcTBYyeT nepenatounas GyHKIUSI PH1-3Bena c

napametpamu K=2 u T=0,5 cek. ['omorpad a1s 3TOTrO 3BE€HA NMPHUBEICH HA pUC. 2.

+i A

57 Alot o [@][=]
0 _
I W=
KT/2=:0.5 =2 1/
e s et B S R ‘

| g
U /

!
20 ! /

L/
25 I

40

sl T I —

50 ar=-1f[l0=0 | |km2=-05 _
2 18 16 14 12 1 -8 -6 -4 2 0 +1

Puc. 2. 'ogorpad naTerpUpyIomiero 3seHa ¢ nmapamerpamu k=- u T=0,5 cex

3amaua 4. Hapucoars acumnrornueckyro JIAUX s 3BeHa Mo 3aiaHHOMY
muddepeHnanbHOMy ypaBHEHUIO. BapuaHnTsl 3a1anuii npuBeaeHs! B Ta0. 111-6.

Ilpumep pewenus ona nepsozo eapuanma

3amannoe auddepeHImaiIbHOe YpaBHEHUE

d
80—ux,, (1) +20x,, (1) =40x,(1)
dt
HE00XO0IMMO MPUBECTU K CTAaHJAPTHOMY BUIY, KOraa KO3(PGUIMEHT IpH
BBIXOJTHOM CUTHaJIE paBeH 1. Jig 3TOro B JaHHOM IpUMEpE HYKHO IIPaByrO U
JIEBYIO YaCTH 3aJaHHOTO YPaBHEHHUs MOACINTH Ha 20:

d _
4—x (Oy+x. (H=2x ().
dt i’ihl.\_( ) W.\( ) i’i.\( )



Emy cooTBeTcTBYyeT nepenarouHas QyHKIUSA

W(p)=

4p+1 A-3pena ¢

napamerpamu K=2 u T=4 cek. [loctpoenune acumnrorrueckoit JJAUX miis aToro

3BCHA IMPUBCACHO HA PHUC. 3.

: AL, b

I 20

|

| I

i 15__ \ \‘3

| N7

L 10 %

. \,?

200gk ! | \&

\ "5 \

|
PNy
0.1 0)0=¢l,25 ! 10 100

: \

) L

| <

i o

%

I

|

|

iy
8'8

Puc. 3. Acumnrorrueckas JIAUX A-3pena ¢ mapamerpamu K=2 u T=4 cek

3ajaua 5. HapucoBaTh nepexoHbIN MPOIIece /7 3B€Ha 3aJaHHOT0 THIIA C

3aJlaHHBIMU TapameTpaMmu. BapuaHnTel 3aganuii npuBeAeHs! B Tadu. [11-7.

Ilpumep pewenus ona nepeozo eapuanma

Wurterpupyroriee 38eHo ¢ nmapamerpamu k=10 u T=2 cek onuchIBacTCs

10
pC2p+1)

W(p)=
nepeaaToyHon PpyHKIuen
MIPUBEJICH Ha puc. 4.

MEePEXOIHBIN MPOLIECC IS ATOTO 3BEHA

3agaua 6. Hapucoate AUX 111 3B€HA 3aJJaHHOTO THUIIA C 3aJaHHBIMU

napameTpamu. BapuanTtel 3ananuii mpuBeaeHs! B Ta0uie [11-8.



Ilpumep pewenus ona nepsozo eapuanma

Anepuonudeckoe 3BeHO ¢ mapamerpamu K=12 u T=20 cek onuceIBaeTcs

. 12
=1
nepeaaToyHon PpyHKIuen P+ Tpadux AUX ais 5TOro 38eHa NPUBEICH
Ha puc. 5.
h A
(33 et — ==

100 i

90 : /

~
80 >
AL
70 H B :\s
60 sz i
a
50 =2
A
40 4.'1
30 e o
kT =20 i
20 E
oz
10 SR
P
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7
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7
20K T =20
T =2
230 >
1 2 3 4 5 6 7 8 9 10 t
Time (sec)

Puc. 4. Tlepexoanast pyHKIMS HHTETpHUpYroIero 38eHa ¢ k=10 u T=2 cek

&.i[plot SN

ey




Puc. 5. AUX anepuoanyeckoro 38eHa ¢ mapameTpamu K=12 u T=20 cex

3amaua 7. Hapucosars ®UX 1151 3B€HA 3a1aHHOTO THUIIA C 3aJJaHHBIMU
napameTpamu. BapuanTtel 3aganuii mpuBeaeHs! B Ta0m. 111-9.

Ilpumep pewienus ona nepsozo eapuanma

Huddepernupyromee 3BeHO ¢ mapameTpamu K=15 u T=0,1 onmceiBaeTcs

)= 15p
nepeaToOuHON (PyHKIIUEH 0lp+1 T'papuk ®UX ms HEro NpuBe/eH Ha
puc. 6.
oA
e v =
19 ! i i b
18 § i
17 ; — é
161572 [ | |
'L-\\ H 3 i
s - | | | |
sl 1% | | i ‘
i N ; j 1 \
10 ‘\ ! fisscindd |
9 . OO | frsc ) |
S‘H'[H_ | _..\_\\ | i | |
7 1 | \\!\ ¢ i 4 ¢
6 } fromeg g i I
A O O B =~ - |
N N O O e = S S O O
DG 25 5 [E] 10 125 15 176 20 25 265 215 30 325 3 375 A0 425 45 475 60 (?

Puc. 6. ®UX nmuddepennupyroriero 38eHa ¢ mapamerpamu k=15 u T=0,1 cek

3anaua 8. Hapucosats rogorpad a1 3B€Ha 3aIaHHOTO TUTIA C 33JJaHHBIMHU
napameTtpamu. Bapuantel 3ananuii mpuseaeHs! B Tad. [11-10.
Ilpumep pewrenusn onsa nepeozo sapuanma

Anepuonuieckoe 3BeHO ¢ mapamerpamu K=25 u T=0,1 cex onucwiBaeTcs

W(p)=—2

nepeaaTouyHo QyHKIueH Olp+1 Tonorpad mwist Hero mpuBeneH Ha prc. 7.
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Puc. 7. l'ogorpad anepuoamueckoro 3sena ¢ k=25 u T=0,1 cex

3amauya 9. HapucoBars acumnrornyeckyro JIAUX nist 3B€Ha 3a4aHHOTO THUIIA C
3aJlaHHBIMU NTapameTpaMmu. Bapuantel 3aganuii npuseaeHs! B Tadn. [11-11.

Ilpumep pewenus ona nepeozo eapuanma

PU-3BeHO ¢ mapamerpamu K=25 u T=0,1 cex onuceiBaeTcs nepenaTouHoON

. 25
W(p)=——"—.
byHKIHEH POlp+1) Ero acummnrornueckas JJAUX npusesiena Ha puc. 8.

Al 1B
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200gk =28
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Puc. 8. Acumnrorrueckas JIAUX unTerpupyroiero 38eHa ¢ K=25 u T=0,1 cek

3amauya 10. Hapucosats peakuuto [1-3BeHa Ha 3agaHHbIN curdan. BxoaHoi u
BBIXOJTHOW CHTHAJIBI JOJKHBI ObITh HAPUCOBAHBI B OJTHON KOOPJIMHATHOM
IJIOCKOCTH. BapruaHThl BXOJJHOTO CUTHAJIa peacTaBiieHbl Ha puc. [11-1 (mpui. 1).



Koadduruent ycunenus Ki i HeYETHBIX BAPUAHTOB paBeH 2, 171 4€THBIX 0,5.

Ilpumep pewtenusn

Koaddumuent ycunenust K st paccMatpruBaeMoro npumMepa paseH 2. ['paduku
BXOJHOTO U BBIXOJIHOI'O CUTHAJIA MPEJICTABICHBI HA puC. 9.

t, ¢

Puc. 9. Peakius [1-3BeHa Ha 3a/1aHHBIA BXOTHOW CUTHAJI



Tadomuua I11-1
BapuanTsl 3ananus |

No JuddepernuansHoe ypaBHEHHE
P yp
d* d’ d d
1 30er”x(t)+257x““x(f) 10;xm(t)+10xm(r) SEx (1) +x,(1)
4 2 4
2 |96ty m(t)+3jxm(t)+3x (D=9 (-6 5.0
3 dZ d
3 d3 sbrx(t)+7d2 thx(t) ﬂ'wc(t)+7 ahxx(t):7 (l)+21 .)C (I)
d? d? d d3
4 6— N+4— NH-10—x, (1) +4x, (1 ——x_()+4x_(1
dt‘{ aux() d2 trwc() d () uwx() dt; 67('() wt()
4
5 :;4 x,, (1)~ 9‘9,3 M(r)+12;fxw(r)+3xm(r) 6dix 0)
d’ d? d d’ d
6 4— N+8— 1)-10 N=6—x_(N+12—x_(t
ar X (1) % X (1) — a,xm,,x() s X (1) d’xax()
4 3 2 3
7 222;4 x, (1)— 33"13 M(z)+11d, x,, ()+22x, ()= 44;; x, (1) +11x_ (1)
3 2 4
8 |2 a6 a0 1zjxm(r)+12xﬁ.x(t) 2k 0+ 45,0
3 2 3
9 | 20 016 5, ()-12 T (01250 =8 )+ 45,0
4 3
10 15% x,, (1) — 9j—x (r)+12dix (1)+3x,,.(1)= 6 xﬁx(t)
3 2 4
11 4;; w(t)+8§, X, (1)~ 103 X, (1) = 2j4x (1) +2x,.(1)
4 2 4
12 1254 M(t)+6;i, m(t)+35xm(t)+3x (= 9j—x () - 6%3: (1)
3 2
13 7 X, )+7d2 m(’)—”j X, (O+7x, (t):21gxu(t)+l4xm(t)
3 2 4 2
14 Gj1 m(z)+4d2 x, . (1)— 10:;1 () Fax, (1) = Zj—x (l)+10d (D)
4 3 2
15 30;;4 m(t)+15d3 M(t)+25d° X, (- 10;;r X, () +10x, (1) =x_(1)
4 3 2
16 | 39 x 046 0 (043 (=9 5 (4125, () =3 5,0
3 2 2
17 1252 M(t)+6d2 M(t)+3j xm(t)+9xm(t):Q%xﬂx(z)—sxﬁx(r)
t
3 2
18 733“’3 M(r)+22j, m(r)+1lj xm(t):22%x“(f)+llxﬂ(t)
d4 d? 2 d”
19 3d“ “*’”(t)Jrgd‘ m(r}+3d2 x,. ()= 6 =X, (1) —9x_.(1)




Tabauua I11-4.

Tabnuna IT1-5.

GBI

No VéaBHeHne No YpapHeHnue
d’ d d’ d
1 | 30—x_ ()+120—x_ (1)=60x_(/ I | 15—x_ (H+30—x_ (1)=060x_(!
d{z b‘b.'\( ) df ﬁ‘bu( ) CL\( ) df- lTi_u'.\( ) df EblA( ) [‘JC( )
d’ d d : _
2 | 480~ x, () +120"x,, ()= 600x, (1) 2 | 40— x,, ()+20x,,.(1) =80x,(7)
drs ™ dt dt
d* d d _
3| 20—x,, (N)+40=-x, (1) =60x_(f) 3 | 45—, (0)+90x,, (1) =180x,(1)
dr’ dr ™ d
d’ d d o
4| 255 x, (N+50"x, ()=100x_(7) 4 | 360—-x,,.(1) +120x,,,(7) = 600x,.(7)
dr’ ™ dr dr
d? d d _
5 | 50——ux,, ()+100—x, (¢)=50x,() 5 | 30—x,, (1)+120x,,.(1) = 60x,. (1)
dr” dt dt
6 | 60Lx, (+30x,,(10=90"%x () 6 | 20 404 60
d GBIx sBIx df &y ? chx (I) + E xaux (t) - ‘)cn' (I)
d d d? d
7 | 10=x,,, (¢)+100x,, (1) =1000—x, (¢ 7 , Ly = ,
a (1) 1) o (1) 25 77 (r)+50dr X, (1) =100x, (1)
8 1007 x (r)+10x, (f)-lOOix (1) 8 | 50 d’ 100 d 50
d GBIX GBIX d’ [y F 'xsux (,) + E xGbL\' (f) - xG.\' (,)
d d d? d
9 | 20—x_ (1)+40x_ (1)=80—x_(/ 9 — =00x
df o () e (0 7 w () 60 27 s (r)+30df X, () =90x, (1)
10 Soix (r)+20x (r)—4oir (f) 10|10 i IOOd 1000
df BBIX GLIX df ax F xsux(’) + E xal,;x(]) - 'Xg_\‘ (")
1209y (1) +80x,_ (1) =60x_ (1) | 1009« (1)+10x (r)—looi v, (1)
df BbIX GbIX “ax df GbiX GbIX df “Fax
12 20£x (1)+10x_ _(#)=60x_(1) 12 20£x (1)+40x (I)—SOix (1)
d f GLIXN GLIX ax d , GLIX GHIX d f &x
d d d
13 | 15=—x,, () +30x,, (1) = 60x, () 13 | 80—x,, (1)+20x,, (1) =40—x,_ (1)
dr ) dr " dt
d _ d d
14 | 40—-x,,. (1) +20x,,, (1) =80x,,(1) 14| 20=x_ (1)+80x_ (1)=60—x_(1)
dr ™ dt
d d d
15 | 45—x, (1) +90x,, (1) =180x_(1) 15 | 20=x,, ()N+10x,, (1) =60—x, (1)
dr ™ } dr " ) dt
16 60d—2,x ,(r)+30ix (1) =90x_(1) 16 ZOixm(f)+40xM,,(t)=60xm.(r‘)
df 2 TUemx d f GHIX a8x d 't
d? d d () =100%
17 | 10—~ x,, (1) +100—x,, (1)=1000x, (1) | | 17 | 25—x,,. (1) +50x,, (1) =100x (1)
dr- ™ dr " dt
d? d d e
18 | 100—x,, () +10—x, (£)=100x, (1) 18 | 50—x,, (1) +100x,, (1) = 50x, (1)
dr” dt dt
19 20, (r)+40ix (1) =80x_,(1) 19 6Oix€w—(f)+3016wl-(f):90xw-(f)
d.r'_) aBLY df GBIX ax df
d’ d d _
20 | 80— x (!)+20;x (1) =40x,(1) 20 IOEXWUH100%,“(071000)6@.(!)
!

d t 2 Tewix




Tabnuna I11-6.

TaOmuua IT11-7.

6bIX GBIX

Bapuant | YpaBHenue Ne | Tunssena |k |T,cek
1 SO%xuw(t)+20xwx(t):40xax(t) I |H 10 |2
a4 1004 2 | 15 |5
2 10 0 X, (1)+10x,, (1) =100 o x,. (1)
d* d 3 A 20 |10
3 o Xaur () 1003, (1) =100x,,(1)
4 10%xwx(t)+10xm(r):IOOO%x&x(I) 4 n 12 16
5 ]OO%xﬁm(t)+10xmx(t):IOOOxM(t) 5 1A 25 150
d —104 6 |A 10 |2
6 loogxamx([)+10xamx([)710d[ x&‘(f)
d’ d 7 U I5 |5
7 Exmx(t)+10%xﬁb,x(t)7100xﬂx(t)
8 10095, (1005, 0=10005.) | |* | A 20 |10
9 [100Ls w+10n.0-100 50 | |7 A 2 [6
’ d 10 |1 25 |50
10 ?xﬁbﬁ(l) + looaxsmx(t) - loooxax(t)
1| 1005 ... +10x,..(0) <1005, (1) S 10 |2
d _o1d 2 [A 15 |5
12 1005 x,, () +10x,, (1)=0,1 » x, (1)
d’ d 13 U 20 |10
13 lOOFxm(t)+lO£xum(t) =100x,, ()
14| S0 +105,.0=105,0) 141 12 16
d _ d I5 A 25 10,5
15 100, (1) +10%,,,(1) = 0,01—x, (1)
16 %xm(z‘)JrlOOxm(t):IOOxm(t) 16 |1 25 105
2
17 10 o L o=o0o | |8 10 [02
d e I8 A 15 (0,5
18 1005xﬁ,x(r) +100x,, (1) =0, " x,. (1)
19 | 1055, +1005,,.(1)=0.01x, (1) 19 11 20 | 100
20 O,I%x (1)+0,01x (t):100%x8x(t) 20 | 11 12 106




Tabmuua I11-8.

Taomauma I11-9.

Ne | Tun 3BeHa k |T,cek No | Tun 3Bena k |T,cek
| A 12 |10 1 )| 15 0,1
2 15| 25 1100 2 A 20 | 0,01
3 )| 10 0,1 3 15 12 |10
4 A 15 10,01 4 )| 25 1100
5 15| 20 |10 5 A 10 10,1
6 | 12 | 100 6 15 15 0,01
7 A 25 10,1 7 )| 20 |10
8 15| 10 0,01 8 A 12 | 100
9 )| 15 |10 9 15| 25 10,1
10 A 20 | 100 10 )| 10 |0,01
11 15| 12 10,1 11 A 15 |10
12 | 25 10,01 12 15| 20 | 100
13 A 10 |10 13 | 12 0,1
14 15| 15 | 100 14 A 25 10,01
15 | 20 10,1 15 15| 10 |10
16 A 25 1100 16 )| 15 | 100
17 15| 10 0,1 17 A 20 0,1
18 | 15 10,01 18 151 12 10,01
19 A 20 |10 19 | 25 110
20 15| 12 | 100 20 A 10 | 100




Taomuma I11-10. Taomuma IT1-11.

Ne | Tun 3Bena k T, cex Ne | Tum 3BeHa k T, cex
1 A 25 10,1 1 151 20 0,1
2 151 10 |2 2 )il 1 0,01
3 )i 15 |5 3 A 10 10
4 A 20 |10 4 |51 100 100
5 154 12 |6 5 )| 1000 0,1
6 )l 25 |50 6 A 0,1 0,01
7 A 10 |2 7 151 0,01 10
8 154 15 |5 8 )| 0,001 | 100
9 )| 20 |10 9 A | 0,1
10 A 12 |6 10 154 10 0,01
11 154 25 |50 11 )| 100 10
12 )| 10 |2 12 A 1000 100
13 A 15 |5 13 154 0,1 0,1
14 154 20 |10 14 )| 0,01 0,01
15 )i 12 |6 15 A 0,001 |10
16 A 25 10,5 16 " 1 100
17 n 10 102 17 )| 10 0,1
18 )i 15 10,5 18 A 100 0,01
19 A 20 |1 19 151 1000 10
20 151 12 10,1 20 )i 0,1 100
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7.2.4 IlpuMepHblii IepevyeHb BONPOCOB /JIsl MOATOTOBKH K 3a4eTy

1. TloHsTHE

CHCTCMBI.

Knaccuduxanust

CHCTEM.

IloussTHE CHUCTEMBI



apToMarnueckoro ynpasienus (CAY).

Knaccudukanus cucteM aBTOMaTHUECKOTO YIIPaBICHHUSL.

OcHOBHbIE MOHATHUS U TPUHUUIIBI TOcTpoeHUst CAY.

XapakTeprucTuka 00ObEKTOB YIIPaBJICHUS U CUTHAJIOB, AeiicTByromux B CAY.

®dyHaamMeHTaNbHbIE MPUHLMIBI YIPaBICHUS: PAa30MKHYTOE YIIpaBJICHHUE,

yIOpaBICHUE IO BO3MYIICHHWIO, 110 OTKJIOHEHHIO, KOMOWHHPOBAHHOE

yIpaBJICHUE.

6. OcHoBHBIC BUABI aBTOMATUYECKOTO YIPABICHUS: CTAOMIN3AIMs, CICAsIIeE,
IPOrpaMMHOE, ONTUMAIBHOE U aJalITUBHOE.

7. Knaccudpukanusa CAY no npuHIMNaM U BUAAM YIPaBICHUS, TUIYy CUTHAJIOB
Y XapaKTepUCTUKAM NapaMETPOB CUCTEMBI.

8. MaremaTtnueckoe onucanue HempepblBHBIX CAY.

9. VYcranoBusmmecs u nepexoansie nmporecchl B CAY. YpaBHeHHsS CTaTUKUA U
JTUHAMUKH.

10.TunoBble MO3ULIMOHHBIE TUHAMUYECKUE 3BEHBS, UX XapaKTEPUCTUKH.

11.TunoBble UHTErPUPYIOLIUE TUHAMUYECKUE 3BEHBS, UX XapaKTEPUCTUKHU.

12.Tunossie b depeHnupyomnme JTUHAMUYECKHE 3BEHbS, ux
XapaKTEPUCTUKH.

13.Metoabl NTMHEApU3alUU XapaKTEPUCTUK U U PepeHInaIbHbIX YpaBHEHUN
CAY.

14.BekTopHO-MaTpUUYHbIE YPaBHEHUS CUCTEMBI B TPOCTPAHCTBE COCTOSIHUM.

15.ITpumeHeHue onepaTopHOro MeToAa s peuieHus ypasHeHuit CAY.

16.Ilonatue mnepenatouHor ¢yHkiuu. CBA3b MEPEAATOYHON (PYHKIHH C
BECOBOM M MEPEXOJTHON XapaKTEPUCTUKAMHU.

17.Ilepenarounsie pynkiuun CAY. Hynu u nontoca nepenatouHon (yHKIIHH.

18.XapakTepucTHUeCKUid TOJMMHOM W  XapaKTePUCTHUECKOE ypaBHEHHE
CUCTEMBI.

19.Tlepenarounbie  (QYHKIMHM 3aMKHYTBIX CHCTEM TIO  YIIPaBJISIONIEMY
BO3/ICMCTBHIO.

20.ITepenaTtounbie  (PYHKIIMM 3aMKHYTBIX CHCTEM II0 BO3MYIIAIOIIEMY
BO3/ICUCTBHIO.

21.Tlepenatounas pyukmus no ommobke. KoadduimeHTs! ommook.

22.YcroiunBocTh JMHEHHBIX CAY. AnreOpandeckne M 4acTOTHBIC KPUTECPUHU
YCTOMYUBOCTH.

23.Kpurepuii Payca.Onpenenenue rpalull yCTOWYHUBOCTH.

24 Kputepuii  D'ypumia.  OmpezenieHde  TpaHUIbl  KoJeOaTelbHOM U
arepuoguIEeCKON YCTOUUUBOCTH.

25.YactotHblil kputepuii HaiikBucra. Onpesenenre 3anacoB yCTOMYMBOCTH.

26.YactoTHblil kpuTepuii Muxaitnosa. OnpezeneHre yCTOWYMBOCTH U TPaHULL
K0JIe0aTEIbHON YCTOWYUBOCTH.

27.3amac o aMIIUTye U (pa3e B yCTOMYUBBIX CUCTEMAX.

28.0mpeneneHre yCTOWYMBOCTH MO JIOTaPU(PMUUECKUM aMILTUTYTHO-()a30BbIM
YaCTOTHBIM XapaKTEPUCTUKAM PA30MKHYTOU CHCTEMBI.

29.0Omnpenenenne obnacreit yctoitunBoctu. Jl-pazouenue.

30.0mmbka B CAY mno amminutyae u dactore. [lomoca npomyckanus, 4actota

b w



cpesa, 3amachkl YCTOMYMBOCTH 110 haze v aMILTuTy e (MOIYJIIO).
CraTtuyeckue 1 aCTaTUYECKUE CUCTEMbl aBTOMaTHYECKOTO YIIPABICHUS.

7.2.5 IlpumepHBblii NepevyeHb BOMPOCOB ISl MOATOTOBKH K IK3aMeHY

1. Ilonatue cucremsl. Knaccuduxamus cucreM. Ilondarue cuctemsl

aBTomaTuueckoro ynpasienus (CAY).

Knaccudukanus cucteMm aBTOMaTHYECKOTO yIIPaBICHHUS.

OcCHOBHBIE MOHATHA U TPUHIMUIIBI TocTpoeHus CAY.

XapakTepucTruka 0ObEKTOB YIPABIECHUS U CUTHAJIOB, AeicTByronmx B CAY.

@dyHIaMEHTaJbHbIE NPUHLMIBI YIPABICHUS: PA30OMKHYTOE YIpaBJICHHE,

VIOPABJIEHHE TI0 BO3MYILIECHHIO, 110 OTKJIOHEHUIO, KOMOWHHPOBAHHOE

YIPABJICHHE.

6. OcHoBHbIEC BUbl aBTOMATUYECKOTO YIPABICHUS: CTAOMIM3ALMs, CeasIee,
IIPOrPaMMHOE, ONTUMAIBHOE U aJalITUBHOE.

7. Knaccudpukauus CAY no npuHIunam 1 BUAaM yIpaBlIEHUs, TUILYy CUTHAJIOB
Y XapaKTEPUCTHUKAaM IIapaAMETPOB CUCTEMBI.

8. MatemaTtuueckoe onucanue HenpepbiBHBIX CAY.

9. VcranoBuBmnecs u nepexoansie npouecchl B CAY. YpaBHeHUs CTaTUKU U
JTUHAMUKH.

10.TumnoBbIe MO3UITMOHHBIE TUHAMUYECKUE 3BEHBS, X XapaKTEPUCTUKH.

11.TunoBble UHTErPUPYIOLIUE AMHAMUYECKUE 3BEHBS, UX XapAKTEPUCTHKHU.

12.TumoBkie mddepeHuupyomnme JTUHAMUYECKHE 3BEHB, 150
XapaKTEPUCTHUKHU.

13.Metoapl TMHEAPU3AIUU XapAKTEPUCTUK U TudhepeHITnaTbHbIX ypaBHEHUH
CAY.

14.BekTopHO-MaTpUYHbIE YPABHEHHSI CHCTEMBI B IPOCTPAHCTBE COCTOSIHUM.

15.TTpumeHenune onepaTopHOro MeToAa /s pemieHus ypasuenuit CAY.

16.TTonsitue mepenarounord Qyukmuu. CBA3b TEpeaaTOYHON (YYHKIUU C
BECOBOM U MEPEXOHON XAPAKTEPUCTUKAMU.

17.Tlepenarounsie pynkruun CAY. Hynu u monroca nepenatoqHon yHKIIHH.

18.XapakTepucTHUECKUN TOJIMHOM U  XapaKTepUCTHUECKOE ypaBHEHHE
CUCTEMBI.

19.1lepenarounbie  (QPYHKIMHM 3aMKHYTBIX CHCTEM IO  YIPaBJSIOLIEMY
BO3/1CHCTBHIO.

20.IlepenaTounble  (QYHKIMU 3aMKHYTBIX CHCTEM [0 BO3MYIIAIOUIEMY
BO3/1CHCTBHIO.

21.IlepenaTounas pynkuus no omuoke. KoagduimenTsl ommookK.

22.YcrotunBocTh JinHEHHBIX CAY. AnreOpanueckue M 4acTOTHBIE KPUTEPUU
YCTOMYHUBOCTH.

23.Kputepuii Payca.Onpenenenue rpanuil yCTOHUUBOCTH.

24 Kputepuii  ['ypBuna. OmnpeneneHue TrpaHULbl  KOJeOaTeNbHOM |
anepuoOANYECKON yCTOMYUBOCTH.

25.YacrotHsblil kputepuit HalikBucta. OmnpeneneHue 3amacoB yCTOMUYUBOCTH.

26.YacroTHblil kpuTepuit MuxaiinoBa. OnpeneneHue yCTOMUUBOCTH U TPaHUIL

abrwn



K0JIe0aTEIbHON YCTOWYUBOCTH.

27.3amnac 1o aMIuIuTyie 4 (paze B yCTOWYMBBIX CUCTEMAX.

28.0mnpenenenre yCTOMYMBOCTH MO JOTapu(MUUYECKUM aMIUIATYAHO-(Da30BbIM
YaCTOTHBIM XapaKTePUCTUKAM Pa30OMKHYTOWU CHCTEMBI.

29.0Omnpenenenue obnacreit yctoitunBoctu. Jl-pa3ouenue.

30.0mubka B CAY no amminutyne u yactore. [lojoca nmpomyckanus, 4yacTora
cpesa, 3amachl yCTOMYMBOCTH 10 aze U aMILIUTyAe (MOAYJIIO).

31.CraT4eckue u aCTaTHUECKUE CUCTEMbI aBTOMAaTHYECKOTO YIIPABIICHHUSI.

32.Ananu3 xadectBa B uHEHHBIX CAY. OlieHKa KauecTBa B YCTAHOBUBILIUXCS
U TIEPEXOIHBIX MPOIIeCcCax.

33.KopHeBbie METO/IbI OIICHKHU KauecTBa mporeccoB B CAY.

34.01eHKa KavuecTBa yIPAaBICHUS TIPH TAPMOHUYECKOM BO3JICHCTBHH. 3armac 1o
daze u aMIIuTyze.

35.Unrerpanbubie orleHKH KaduecTBa CAY.

36.YactoTtHble onieHkH kadecTBa CAY.

37./Ilunamuueckue u ctatuyeckue omudku B CAY.

38.11oBbIIeHNE KayecTBa U CUHTE3 JTUHEHHBIX CAY.

39.Koppexkuus cuctem. [loctanoBka 3amaun koppekiuu CAY.

40.TTocnenoBaTenbHbIE KOPPEKTUPYIOIINUE YCTPOUCTBA.

41 .TlapannenbHble KOPPEKTUPYIOIIKE YCTPONCTBA.

42.Vcnonb30oBaHue OOpAaTHBIX CBSA3CH JUIsl TOBBIIECHUS KadecTBa IIpolecca
ynpasieHust CAY.

43.Tlonsarue xenaemoit JIAUX, MeToauka ee moCTpOeHUSI.

44.CuHTe3 KOPPEKTUPYIOMMX YCTPOHCTB 1o JIAUX.

45.Teopust ”THBApUAHTHBIX CUCTEM.

46.MeToapl CO3MaHMS WHBAPWUAHTHBIX 110 BO3MYIIAIOIIEMY BO3ACHCTBHUIO
CUCTEM.

47.Iuckpetnbie CAY, ux kiaaccuuKaiys U MPUHIUIB GYHKIHOHUPOBAHHUS.

48.Vimnynscubie CAY, UX XapaKTepUCTUKH.

49 Tlepenarounast pyHkiust ummynbcHon CAY.

50.Ucnonws3zoBanne Z — mpeodpa3oBaHus JJi aHaIu3a UMITYJIbCHBIX CAY.

51.YcToiunBOCTh M KAYECTBO UMITYJIbCHBIX CUCTEM.

52.Henunetinbie CAY, ux 0COOCHHOCTH Y IPUHITUIIBI (PYHKITMOHUPOBAHUS.

53.0c006eHHOCTH MAaTEMAaTHYECKOTO ONMcaHus HenuHeHHbIX CAY.

54.Ananu3 HenmuHeHBIX CAY ¢ TOMOIIBI0 MeTo1a (Pa30BBIX TPACKTOPHUH.

55.MeToa rapMOHUYECKOM JTMHeapu3alu HemHeHbIX CAY.

56.YcroitunBocTh HeMUHEHHBIX CAY.

57.Peneiinbie CAY, ux XapakTepUCTUKU U IPUHIUIIBI PYHKIIMOHUPOBAHUS.

58.TTonsitue ocobbix CAY. Cuctemsl ¢ MepeMEHHBIMU TTapaMeTPaMU.

59.CucrteMsl ¢ 3ama3AbIBaHUEM U PaCHpPEEICHHBIMH TapaMeTpaMu.

60.0cobeHHOCTH AMHAMUKHA HEIWHEHHBIX CHCTEM. PeseilHble CHUCTEMBI.
Y CcTONYNBOCTS.

61.CucteMbl ONTUMALHOTO YIPABJICHUS: TPUHIUIBI MTOCTPOCHUS, METOIbI
aHanu3a u cuHTe3a. Kpurepun onTuMaabHOCTH.



7.2.6. MeToguka BBICTABJEHHS OLEHKM TPUH  TPOBEJEHUH
MPOMEKYTOUYHOM aTTeCTAUU

DK3aMeH MPOBOAUTCS IO TeCT-OMIIeTaM, KKl U3 KOTOPHIX coaepkuT 10
BOTIPOCOB U 3a1a4y. KaxapIil MpaBWIIBHBIN OTBET Ha BOIIPOC B TECTE OICHUBACTCS
1 Gammom, 3amada ouenuBaercs B 10 OamroB (5 OamioB BepHOe pelicHHEe U 5
0aJsIoB 3a BEpHBIN OTBET). MakcuMaabHOE KOJUYECTBO HaOpaHHbIX O6aioB — 20.

1. Ouenka «HeymoBIeTBOPUTENBHO» CTAaBUTCA B CIIy4ae, €CIU CTYJICHT
HaOpas MeHee 6 0asIoB.

2. OneHka «YIOBJICTBOPUTEIHHO» CTAaBUTCS B CiIydae, €CId CTYACHT
HaOpai ot 6 10 10 6amtoB

3. OueHka «XopoIo» CTaBUTCS B clydyae, eclid CTyaeHT HaOpan ot 11 mo
15 Gannos.

4. Ouenka «OTIMYHO» CTABHUTCS, €CIIU CTYICHT Ha0Opas oT 16 mo 20 6amios.

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Kon
Konrtponupyemsie pa3aeins! (TEMbl) . HaumenoBanue
Ne /it KOHTPOJIUPYEMOI
JUCLIUTUIMHBI OLIEHOYHOI'O CPeJICTBA
KOMIETEHIINH

1 OcHoBHble noHsATusA U onpenenenust  |[1K-1 Tect

TEOPUH aBTOMATHYECKOT'0 YIPaBJICHUS
2 MaremaTunueckoe onucanue cucrem  |I1K-1 Tecrt, KOHTpOsIbHAS paboTa,

aBTOMATHUYECKOTO YIPABJICHUS 3aluTa JJabopaTOpHBIX

pabor,

3 YcroluuBocts nuHeHbIX CAY [K-1 Tect, koHTpONBbHAS paboTa,
3al1UTa J1abopaTOPHBIX
pabot

4 AHanus KadecTBa IpoLECcCOB IK-1 Tecr, 3amuTa

perynupoBanust CAY n1abopaTopHbIX padoT,
KypcoBas pabora
5 Cuntes koppektupyomux ycrpoicts |I[1K-1 Tect, KOHTpoONBbHAs paboTa,
U yJIy4lIeHHe KayecTBa MPOILeCcCOB 3aluTa 1abopaTopHOn
PEryJINPOBAHMUS paboTHI
6 HNuBapuaHTHBIC, HEIIMHENHBIE, IIK-1 Tect
JUCKpeTHBIE U onTuMalnbHble CAY

7.3. MeToauueckue MaTepuajibl, ONpeAeIsiiONIAe  TNPoUEayPbI
OLICHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHWE OCYIIESCTBISCTCS C WCIOJB30BAaHMEM BBIJIAHHBIX TECT-
3amaHnii Ha OymaxkHoM Hocutene. Bpems TtectupoBanusi 30 MuH. 3arem
OCYIIECTBJISIETCS. TMPOBEpPKAa TECTa HSK3aMEHATOPOM U BBICTABIISCTCA OIICHKA
COTJIAaCHO METOJWKH BBICTABJICHHSI OIICHKH TPH TPOBEICHUU MPOMEKYTOUHON
aTTeCTAIlHH.

Pemenve craHmapTHBIX 3alad  OCYIMIECTBISAECTCS C  HMCIOJIb30BAaHUEM
BBIJIAaHHBIX 3a7a4 Ha OymMakxHoMm Hocutesne. Bpems pemenus 3agad 30 muH. 3ateM
OCYUIIECTBJISIETCS. MPOBEpKAa pEeIIeHUs 3aJad HSK3aMEHATOPOM U BBICTABISIETCS
OLICHKA, COIJIaCHO METOAMKM  BBICTaBJICHUS OLICHKM TPU  MPOBEICHUU
MPOMEKYTOUHOM aTTeCTALUH.

Pemienne mnpuKIagHBIX 3aJad  OCYIIECTBISAECTCS C  MCIOJb30BaHUEM
BBIJIAaHHBIX 337a4 Ha OymMaxkHoMm Hocutese. Bpems pemenus 3agad 30 muH. 3ateM




OCYILECTBIISIETCS TMPOBEpPKA PEIICHUS 3a7a4 3K3aMEHATOPOM U BBICTABIISIETCS
OLICHKA, COIJIaCHO METOAMKM BBICTaBJICHUS OLICHKA TP  TMPOBEICHUU
MIPOMEKYTOUYHOM aTTeCTAIUH.

3amura KypcoBOM pabOThl OCYHIECTBIISIETCS COTJIaCHO TPEOOBAHUSIM,
MPEeAbIBISIEMBbIM K pa0OTE, OMMMCAHHBIM B METOJIMYECKUX MaTepuanax. [IpumepHoe
BpEeMs 3alllUThI HA OJTHOTO CTyJIeHTa cocTaBisieT 20 MuH.

8 YYHEBHO METOAUYECKOE U UHOOPMALIMOHHOE
OBECHHEYEHUE JUCHUIIJIUHBI)
8.1 Ilepeuenb yueOHOI JHTepaTypbl, HEOOXOAUMOM Jisl OCBOEHUSI
TUCHUTITTHHBI

Teopus aBToMatuueckoro ynpasienus [Tekct] : yueOnuk : gomnymeso MO
P® / mox pen. B. b. fIlkoBnesa. - 2-e uzn., mepepad. - Mocksa : Beicmr. mik., 2005
(Kazansb : Unen-IIpecc, 2005). - 566 c. - ISBN 5-06-004096-8 : 323-00.

langykx A.P. Teopust aBTOMaTUYECKOTO yIPABIEHUS B IPUMEPAX M 331a4ax
c pemieanem B MATLAB. / A.P. Taiinyk, B.E. benses, T.A. IlssiBuenko.- IbC
Jlans.- 2017.

bapmeroB FO.I1. Teopusi aBromaTmueckoro ympanieHus. JlaGopaTtopHblit
npaktukyM. / FO.IT. bapmeros, E.A. banamos, B.W. buttokos. - ObC Jlans.- 2017.

EcakoB B.A  OcHOBBI Teopur aBTOMAaTHYECKOro ympabieHus. / B.A.
Ecakos, B.I'. JIyako.- ObC Jlans.- 2011.

Kum JI.II. COopHuk 3amad 1o TEOpUHM aBTOMATUYECKOTO YIpaBJICHUS,
MHoromepHsbie, HeJIMHEWHBIC, ONTUMANIbHBIC U afantuBHbie cuctembl./ J[.IT. Kum.
- OBC Jlanb.- 2008.

Kum JI.II. COopHMK 3amad 1O TEOpUHM AaBTOMATHUYECKOTO YIPABICHHS,
JIuneiiasie cuctemsl./ JI.I1. Kum. - OBC Jlans.- 2007.

BunokypoB C.A. Teopus aBTOMaTHYECKOTO YIpaBJieHUS: J1a0OpaTOPHBIN

npakTukyM: yueb. nmocooue / C.A. Bunokypos, B.E. BykatoBa. — Boponex: 'OY
BIIO «BI'TVY», 2007. — 132 c.

8.2 IlepeyeHb HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYNIEeCTBJIECHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCHUIJIMHE, BKJINOYAas
nepeyeHb  JHUIEH3MOHHOTO  NPOrPAMMHOIO  o0ecledYeHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOMN ceT «UHTEepHeT», COBPEMEHHBIX
npogeccnoHaNbLHbIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

8.2.1 [IporpammHoe obecrieueHue

JIunensuonnoe IO

— Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic
- Adobe Acrobat Reader;

— Internet explorer;

— Opera;



— SMath Studio.

CrobOoanoe 110

- Skype

- Oppen Office

OteuectBennoe 11O

- «IIporpamMmmHas cuctema Jijisi OOHapyKEHHsI TEKCTOBBIX
3aMCTBOBaHUH B Y4EOHBIX U HAYUHBIX padoTax « AHTHIIaruat.BY3»»

- Monayns «IIporpaMMHBIN KOMIUIEKC TOMCKA TEKCTOBBIX
3aMMCTBOBAHUU B OTKPBITBIX UCTOYHUKAX CETH UHTEPHET «AHTHUILIAruaT-
UHTEPHET»»

- Monynb oGecriedyeHust TOMCKa TEKCTOBBIX 3aMMCTBOBAHUMN 110
KOJUISKIIMU JArccepTanuil u aBropedeparoB Poccuiickoii rocyapcTBEHHOM
oubnuotexu (PI'b)

— Moynb OMCKa TEKCTOBBIX 3aMMCTBOBAHUM MO KOJUIEKIIUY HAYYHOU
anexkTponHoi oudimoreku ELIBRARY.RU

8.2.2 Pecypchl HHPOPMALIMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTH «HTepHEeT»
— Poccwmiickoe obpazoBanue. Denepaibhblil moprat. http://www.edu.ru/
— O6pazoBarenbHbiid moptan BI'TY https://education.cchgeu.ru/

8.2.3 MndopmanimoHHbBIE CITPABOYHBIE CUCTEMBI
— http://window.edu.ru
— https://wiki.cchgeu.ru/

8.2.4 CoBpeMeHHbI€ NMPodhecCHOHATBHBIE 0a3bl TAHHBIX
— HanmonanbHas snektponHas ouommoteka. URL: elibrary.ru

— Electrical 4U. Pasnensr caiita: «MammHbel IIOCTOSHHOIO TOKay,
«TpanchopmaTtopbl», «IIEeKTpoTeXHUKa», «CopaBOUHUK». AJpec pecypca:
https://www.electrical4u.com/

— All about circuits. O1HO U3 caMbIX KPYITHBIX OHJIAHH-COOOIIECTB B 001aCTH
amekTpoTexHuku. Ha caiite pasmerieHsl craTbd, ¢GopyM, yueOHBbIE MaTepuabl
(yuebHbple  TOCOOMS, BHUICOJEKIMH, pa3paOdOTKH, BeOWHAPBHI) U apyras
uHpopMarus. Anpec pecypcea: https://www.allaboutcircuits.com

— Netelectro. HoBocTu 3JeKTpOTeXHUKH, OOOpYJOBaHHE U CPEICTBA
aBromaTtuzainuu. MHbopmanus o KOMIAHUSX W BBICTABKaX, CTaTbH, OOBSBICHUS.
Anpec pecypca: https://netelectro.ru/

— Marketelectro. OtpacneBoil anexkrporexHuyeckuii moprai. IlpencrapieHs
HOBOCTH  OTpaciid W KOMITAHWH,  OOBSIBICHHS,  CTaTbM, WH(OpMaIus
0 MeponpusTHsIX, QoTorajiepes, BHUAEOMaTepUalbl, HOPMATUBBI U CTAHIAPTHI,
OubroTeKa, 3IEKTPOMApPKETHHT. Apec pecypcea: https://marketelectro.ru/

— DreKTpoTeXHUYeCKui moprai. http://anekrporexundeckui-moprai.pd/

— Enuuplii mopTan WHHOBAIMA U yHMKaJIbHBIX H300peTeHuil. Ampec
pecypca: http://innovationportal.ru/


https://www.electrical4u.com/
https://www.allaboutcircuits.com/
https://netelectro.ru/
https://marketelectro.ru/
http://электротехнический-портал.рф/
http://innovationportal.ru/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IS
OCYHMECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA

CneunanuznupoBaHHAs JICKIIMOHHAs ayAuTOpUS, OCHaIIleHHAas
o0opyToBaHUEM JIIs1 JICKIIMOHHBIX JEMOHCTpAIUi 1 MIPOCKIIMOHHON anmapaTypoil.

JIACTIIIEHBIA KJ1acC, OCHAIEHHBIM KOMIIBIOTEPHBIMHU MPOTpaMMaMH s
MIPOBEJICHHUS JTAOOPATOPHOTO MPAKTUKYMA.

10. METOAUYECKUE YKA3ZAHUSA JJIA OBYYAIOLIUXCH 110
OCBOEHMIO JUCHUIIJIMHBI (MOAY JISA)

[To nucuumnune «Teoprs aBTOMaTUUECKOTO YIIPABICHUSD) .

OcHOBOM W3y4YeHHS JUCHUIUIMHBI SIBISIIOTCS JIGKIIMM, Ha KOTOPBIX
U3JaraTcs Hanbosee CyIIeCTBEHHBIE U TPYIHbIE BOIMPOCHI, a TAKkKe BOMPOCHI, HE
HaIIEIINE OTpaXeHHs B y4eOHO TuTeparype.

[IpakTideckue 3aHATHS HANpPaBIEHBI HAa TMPUOOPETEHHE MPAKTUYECKUX
HABBIKOB pacyeTa CHUCTEM aBTOMATHYECKOTO YMpaBICHHs. 3aHSATHS MPOBOIATCS
MyTeM pEIIeHUs] KOHKPETHBIX 3a/1a4 B ayAUTOPHH.

JIaGopatopHble pabOThl BBIMOJIHIIOTCS HAa MaTEMaTHUYECKUX MOJENSAX C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MHCTPYMEHTAJbHBIX CPEACTB U KOMIBIOTEPHOM
TEXHHKH B COOTBETCTBHM C METOJMKAMH, NPHUBEICHHBIMM B YKa3aHMIX K
BBITIOJTHEHUIO paboT.

Meronrka BBITIOJIHEHHUS KypcOBOM pabOThl HW3JIOKEHa B y4eOHO-
METOJMYECKMX MaTepuanax. BBINONHATE 3Tambl KypcOBOW pabOThl JIOJIKHBI
CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKHU.

KonTponb ycBoeHHs MaTepuana IUCHUIUIMHBI TPOU3BOAUTCS MPOBEPKOU
KypCOBOM pabOThI, 3alIUTON KYpCOBOM paOOTHI.

KonTponb ycBoeHHs MaTepuana IUCHUIUIMHBI TPOU3BOAUTCS MPOBEPKOU
KypCOBOM pabOThI, 3aIIMTON KYpCOBOM pabOTHI.

Bun yueOHbIx
. JleaTenbHOCTh CTyACHTA
3aHATUN
.HCKL[I/IH Hanucanue xKoHCHEKTa HeKHHﬁI KpaTKoO, CXEMAaTU4HO, ITOCIICAOBATCIILHO

(GbuKcUpoBaTh OCHOBHBIE IOJIOXKEHHUS, BBIBOJBL,  (OPMYIUPOBKH,
0000I1IeHUs; TTOMEYATh BAaXXHBIE MBICIH, BBIIENATH KIIOYEBBIE CIIOBA,
TepMuHBI. [IpoBepka TEPMUHOB, MOHATHUI C TOMOIIBIO IHIUKIONEIHM,
CJIOBApeH, CIPAaBOYHMKOB C BBINMCBIBAHUEM TOJKOBAHUN B TETpalb.
O6o03HaueHue BOIPOCOB, TEPMHHOB, MaTepuana, KOTOPbIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pPEKOMEHIyeMOW Jmreparype. Ecmmu
CaMOCTOSITENIFHO HE YyAaeTcs pa3oOpaThCsi B MaTepuajie, HeoOXOAUMO
copMynHupoBaTh BONPOC M 337aTh MPENOJaBaTeIi0 Ha JIEKIUU WM Ha
MIPAKTUYECKOM 3aHSATHUU.

[TpakTrueckoe KoHcnekTupoBaHue  peKOMEHAYeMBIX  HCTOYHMKOB.  PaGota ¢
3aHATHE KOHCIIEKTOM JICKIIMI, NOJrOTOBKA OTBETOB K KOHTPOJIBHBIM BOINPOCAM,




MIPOCMOTp peKkoMeHayeMoi nuteparypsl. [lpocioymmBanue aynuo- u
BUJICO3AIUCEH MO 3alaHHON TeMe, BBIIIOJHEHHE PacyeTHO-TPpahuIecKux
3aJlaHul, penIeHne 3aJ1a4 1o alrOPUTMY.

JlaGopaTtopHnast pabora

JlaboparopHble  pa0OTHI  TO3BOJIAIOT ~ HAYYHUTHCS  MPUMEHSTH
TEOPETHUYECKHE 3HAHUs, IMOJyYeHHbIC Ha JICKIMH MPU PELICHUH
KOHKPETHBIX 3agad. UYroObl Hamboyiee palMOHAILHO U IOJHO
HCII0JIb30BaTh BCE BO3MOXKHOCTH JTA0OPATOPHBIX IS MOJTOTOBKH K HUM
HEOOXOJMMO: CIIeyeT pa300parh JISKIMIO MO COOTBETCTBYIOIICH Teme,
O3HAKOMHUTCSI C COOTBETCTBYIOLIMM pa3jeiioM ydeOHHKa, MpopadboTaTh
JOIOJIHUTEABHYIO JIUTEPATYypy M HUCTOYHUKHM, PELIUTh 33aJa4d U
BBINTOJHHUTD JIPYTHUE MUCHMEHHBIC 3a1aHUsL.

CaMocrosTenbHas
pabora

CamocrosarenbHass paboTa CTYJEHTOB CHOCOOCTBYeT TIiyOOKOMY
YCBOGHUS Y4eOHOTO MaTepHaia U pa3BUTHIO HABBIKOB CAaMOOOPa30BaHMS.
CamocrosTenbHas padoTa MpeanoaaraeT ciaeIyroIne COCTaBISIOIINE:

- paboTa ¢ TeKCTaMH: y4yeOHHKaMH, CIPAaBOYHUKAMH, JOTOJHHUTEIHLHON
JUTEPaTypoOi, a TaKKe MPOPadOTKa KOHCIIEKTOB JICKITUH;

- BBIITOJTHEHUE JOMAIITHHUX 3aJJaHUH U PACUETOB;

- paboTa HaJl TEeMaMH JUIsl CAMOCTOSATEIBHOTO U3Y4YCHUS;

- yyacTue B paboTe CTY/I€HUYECKHX HayYHbIX KOH(EPEHINH, OMMMITHAT;

- MOJITOTOBKA K MPOMEKYTOYHOH aTTECTAIUH.

IToaroroska k
MIPOMEXKYTOUHOU
aTTecTaluu

I'oToBuTHCH K HpOMe)KYTOqHOﬁ arrecrauuu CiaeayCeT CUCTCMAaTHYCCKU, B
TCUCHHUC BCCTO CEMCCTpPA. HNHTencuBHas IIOArOTOBKA JOJIDKHA HaA4dYaTbCsa
HC MO3JHCC, YEeM 3a MCCAL-II0JITOpa A0 HpOMe)KYTOLIHOf/i aTrTeCcTanuu.
Z[aHHLIC nepea 3a4€ToM, 3K3aMCHOM, 3K3dMCHOM TpU IOHA 3(1)(1)6KTI/IBHCC
BCCTO MCIOJIB30BATH JJIA MOBTOPCHUA U CUCTEMATU3allMU MaTCpHraJia.
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