[loKyMeHT NoANMcaH NpoCToit 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®MO: becnanos Bnaaummp AnekcaHaposuy MHWHOBPHAYKH POCCHH
[lomxHocTb: Pektop MUIT
Nata nognucanms - PeiEpalis Hot FOCY 1apCTBEHHOE aBTOHOMHOE O Dpa30BaTEIBHOE YUPEXKIEHHE BEICIIETO o6pa3oBaHus

YHMKaNbHbI NPOrpaMMHBbIiA KNHoY: «HauuoHaneHbIH HCCIIGNOBATENBECKHUN YHUBEPCUTET
ef5a4febed0ffdf3f1a49d6ad1b49464dc1bf7 35417 XNIoCK Y EeR I MECTUTY T S1IEKTPOHHOM TEXHUKM»

«YTBEP)K%AIO »

PABOYAS TIPOTPAMMA YUYEBHOM U CIATLIINHBI
«/IMHEUHBIE CUCTEMBI YIIPABJIEHHUS»

HanpaBJ/ieHHsI NOATOTOBKH

27.03.04 «YnpaBjieHHEe B TEXHHYECKHX CHCTEMAX)»

IIpoguap «Texnuyeckne cpeacTBa ABTOMATH3AIMH M YIPABJICHHD)

KBaM(UKALKS BTy CKHHUKA «bakaaaBpy»
Kypc 3
CeMecCTp 6

o01as TPYAOCMKOCTH

dopma oOyueHHS

Mockaa, 2016r.




1.

IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OB YUEHUS

Jluciymuimea y9acTByeT B QOPMHEPOBAHHY CIEIYIOMINX KOMIIETEHIUN 06pa3oBaTeNbHbIX

IIpOrpamMMm:

KomMnerennuu o6pa3oBaTeIbHOM IPOrpaMMEl

KoMrmereHnu/mo IKOMIIE TEHITHH,
dbopMupyeMBIe B TUCIUILIAHE

27.03.04 «YmpaBiieHHE B TEXHHYECKUX CHCTEMAX)
ITpopune «TexHHYeCKHe CpenCTBA ABTOMATU3AIUY U YIIPABICHUI»

OIIK-7 - crocoGHOCTBIO YYUTHIBATE COBPEMEHHBIE
TeHISHLIUH Pa3BUTHS 3JIEKTPOHHKH,
U3MEpPUTENIbHOM ¥ BBIUHCIHTENBHON TEXHHKH,
HUH(OpPMAIIMOHHBIX
NpodeCcCHOHAITBHOMN AeATENBHOCTH

TEXHOJIOTHUH B cBoeit

OIIK-7.5. CHOCOOHOCTH
COBPEMEHHBIE TEHICHLUM Ppa3BUTHA

YYUTHIBATh
JIMHEHHEBIX
CHUCTEM YIIpaBJICHHS.

IIK-6 -criocoGHOCTBIO TPOM3BOOHUTE PACUETHI M
NPOEKTUPOBAHHE OTHEIBHBIX OJIOKOB M YCTPOMCTB
CHCTEM aBTOMATH3alMU U YIPaBJIeHHUS U BBIOMPATh

CTaHOapTHEIC cpeacraa AaBTOMAaTHKH,
I/ISMGPHTCHBHOﬁ U BBEIYUCIIUTEIIFHON TEXHHKH I
IIPOCKTUPOBAHUSA CUCTEM aBTOMaTHu3alu Hu

yYOpaBJIEHHA B COOTBETCTBHMHM C TEXHHYECKUM
3aJaHUEM

ITK6.5 — criocoGHOCTh IPOBOUTE QHAJIA3 M CHHTE3
JIMHEHHBIX CUCTEM YIpaBIIeHHUS.

2.
ITPOI'PAMMBI.

MECTO [UCHUILIMHBI B CTPYKTYPE OBPA3OBATEJHLHOM

HucnunmvHa «JIuHeHHbIe CHCTEMBI» BXOMUT B 6a30Byr0 4acTh biaoka 1 «J[MCIUIIMHLI

(Momynu)» 0Opa30BaTeNbHOM MPOTPaMMEL.

3. OBBEM JUCHUILIMHBI M1 BUJIHI YYEFHOM PABOTHI
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PyOeHbIi KOHTPOIIE.

M2. Cunres aBTOMATHYECKHX TecTOBBIA OIpoc.
4 - - 29
CHCTEM. < -
PyOeKHbII KOHTPOIb.
M3. CrnyvaliHple  IIPOLECCHl B 6 . | TecroBplii ompoc.
- =~ Jd
ABTOMATHUYECKUX CHCTEMaX. PyOe)KHBIN KOHTPOJIb.

4.1 JlexnmoHHBbIE 3aHATHS
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To4HOCTH ABTOMATHYECKHX CHCTEM B YCTAHOBHBIEMCSI PeKUME.
[Toustue o6 acrtatu3me. CBs3b actaTu3Ma C YCTAHOBMBIICHCS
Jlexums 1. 2 | ommbkoi. TpebopaHust K TOYHOCTH aBTOMATHYECKUX CHCTEM B
YCTAHOBHBIIEMCSl PEXHUME M KX CBA3b C JIOrapu(pMHUICCKOH
YACTOTHOM XapaKTEePUCTUKOM.
M1 KadecTBO aBTOMATHYECKIX CHCTEM B IIEPEX0IHOM peERUME.
TpeboBanms K KauecTBY IepexomHoro mpouecca. lloxasarenb
Jlexuus 2- 4 xonebarenpHocT. CBsA3b NMoKazaTesell KoiedaTenbHOCTH 3aMKHY TOH
2 cuctembl ¢ A®D pasomkHyTOH cHcTeMbl. Kpyrosbie HOMOTpaMMBI
sambikanus. CrnocoObl TOBBIIIEHHS KadecTBa ABTOMATHYECKHX
cucteM. MHTerpagbHble OLEHKH KauecTBa MPOLEcCoB.
Boi6op xesaemoii JIYX.
Cunres MOCTENI0BATEIbHOIO BKJTFOUEHHOIO perymsTopa,
0BecreunBatonero 3afaHHble  TpeboBaHMWsT K aBTOMaTHYECKON
Jexuus 4- . a
M2 5 4 | cumcreme. Pexomenmaumn  1no  Beibopy  okemaemod  JIUX,
' obecreurBaroLIei HAUOOJIBIIY IO MPOCTOTY TEXHHUYECKOU
peanuzauun  peryiastopa.  MeToxpl  MOBBIIEHHS — TOUHOCTH
ABTOMATHYECKUX CHCTEM.
OCHOBHBIE MTOHSATHSI H XAPAKTEPHCTHKH CIy4ailHbIX MPOLECCOB.
MaremaTtnueckoe — oxupganue. Jucrepcus.  KoapuannonHas
Jlexrus 6. 2 (QyHKIES W CrHeKTpanbHas MIOTHOCTS. CTAlHOHAPHEIE MPOIECCHL.
DProMyecKue MPOECChl. BEUNCIEHNE XapaKTEPUCTHK CIIy4aiHOro
mporecca.
M3 IIpoxosKaeHIe CTAMOHAPHOT0 CUTHAJIA Yepe3 JHHeiiHoe 3BEHO.
1 7 BoluncieHne MaTeMaTHUeCKOro O)KHIAaHHMs BbIXOAHOIO CHIHAja.
exus /- .
g 4 BoiuncieHne  KOBapUaLMOHHOM GyHxkuun  H B3aUMHBIX
' CHEKTPANbHBIX [IOTHOCTEH BXOAHOrO M BBIXOJHOIO CHIHAJIOB.
BhIYHCIEHHE JUCTIEPCHE OIIMOKK M AUCIEPCHH BHIXOJHOTO CUTHATIA.
BLI4ucIeHHE CPEHETO 3HAUSHHUS KBaapaTa OlMOKH.

4.2 JlabopaTopHbIe 3aHATHS
He nmpeaycMOTpeHo.




4.3. IIpakTHyecKue 3aHsITHsI

He mpenycMOTpeHo.

4.4. CamocrosiTebHasi paboTa CTYIEHTOB
[Ipu u3ydeHnd AUCLHIINHBI «JlMHERHbIE CHCTEMb] YIPABJIEHMS» OpraHi3aLus CPC

JIOJDKHA PEICTABNATh €AMHCTBO TPEX B3aUMOCBA3AHHBIX (pOPM:!
1. BHeayauTOpHAsl CAMOCTOsATENbHAs paboTa;
2.AynuTOpHAs ~ CaMOCTOATeNbHas  pabora, — KOTOpas  OCYLIECTBISETCS — MOA

HEernoCpPEACTBEHHBIM PYKOBOACTBOM ITPEIIOAABATEII,
3. TBOpLIGCKaﬂ. B TOM YHCJIe Hay4YHO-HCCIenoBaTeJIbCKasld 1)216OTEI.
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Texyuas mpopaboTKa TEOPETHHUECKOro MaTepuana (M3yueHue ydIeOHOTO |
6 Marepuajga [0 KOHCHEKTAaM JIEKUMH, JIMTEPaTyPHbIM — HCTOYHMKAM U
COCTABJIEHHE KOHCIEKTA, PA3BEPHYTOrO IJIaHa).
M 2 [Toprorosxe K pyOesKHOMY KOHTPOIIO.
3 [ToaroroBKa K TECTUPOBAHHMIO.
17 CaMOCTOSTENLHOE H3YyUEHNUE OTAENBHBIX TEM M Pa3IesioB.
Texymas mpopaboTka TEOPETHUECKOro MaTepuana (u3ydeHue yyeGHOro
4 MaTephana [0 KOHCIIEKTaM JIEKLWH, JUTepaTypHbIM —HMCTOYHHKAM M
COCTABJIEHHME KOHCIIEKTA, PA3BEPHYTOrO MjaHa).
M2 3 [TonroToBka K TECTUPOBAHHMIO.
[ToaroToBke K pyoexHOMY KOHTPOJIIO.
20 [lonroroska pedepara, BKJIOUas H3YYEHHE JIMTEPATYPHBIX HCTOUHHKOB H
HAIMUCAHUE TEKCTa.
Texymias mpopaboTKa TEOPEeTHYEeCKOro marepuana (U3ydeHue y4eHhHOTOo
6 MaTepuana [0 KOHCTIEKTaM JIEKLMi, JUTepaTypHbIM — HCTOYHHKAM K
COCTABJIEHHE KOHCIEKTA, PA3BEPHYTOrO I1J1aHa).
R 2 [ToaroToBke K pyOeKHOMY KOHTPOJIIO.
M3 3 [ToAroToBKa K TECTUPOBAHHIO.
15 CaMOCTOSTENbHOE H3yYeHUE OTAEIbHBLIX TEM M Pa3/iesioB.
3 KoncynbTamus Mo CIOMKHBIM, HETIOHSATHBIM BOIIPOCAM
IToxroroBka x 3a4ery.




4.5. llpumepHast TeMATHKA KYPCOBBIX paboT (poeKToB)
Vcenenosats momeis CAY B MATJIAB. npusectu cxpuuworel JIAUX, JIOUX, A®X,

MepexoHOro npoiecca
BAPUAHT Ne 1

4

OIUCKLIBAEMOTO  TMEpelaTOYHON  (yHKLUEN WO6:-—1,

OMPEIETHTH
p+ ’

Jmst  oObexTa,

MepenaTOYHyIO (hYHKIMIO PEryNISTOpa, 0GeceuBalomero 3anantple Tpedosanns Kk CAY:

5
t, = 2C

0<30%, M<I1.5

o <0,1

x; = 5sin0,5¢,x,,, <0,5

" max

X, =51,x
3 ;

BAPUAHT Ne 2

Jlnss  oObexTa, OMMCHIBAEMOrO MNEPENATOYHOH  (yHKLHEH W 06 :—#—1, ONPENENINTD
plp+1)

nepeiaTouHyio QYHKIHIO PErYIATOpa, 00ECEUHBAIOILEro 3a/laHHbIe Tpeboranus K CAY:
t. <lc

p=

c<20% M<I1.25

5
s
Xy = —’)—’A-VCT = O.D

x5 = 5sint, X, < 0,2

BAPUAHT Ne 3
10

Jlist 00BbEKTa, OMUMCHIBAEMOrO MepeaaTouHol (yHKIuel Weg =—————, OUpepenaTs
p(0,1p +1)

nepeaTouHyio QYHKIHIO PETYIIATOPA, 00ECIEUHBAIOLIEr0 3aaHHbIE Tpebopanus kK CAVY:
1, £2¢
06<30% M<I.
x3 =10-1(1). x e, <0.01
xy =10sin0,17,x,,,« 0,5

BAPUAHT Ne 4

wn

s PRSI TE

(2p+1)°

NepesaTouHyIo (YHKIHIO PETYIISTOPa, 00ECIEeUrBAIOIEr0 3alaHHbIE tpeboBanus k CAVY:

Jlnss 00BEKTa. OMUCHIBAEMOTO MEpedaTouHON  (PyHKLUHEH Wo6 =

SIN21, X, <2



BAPHUAHT Ne 5

" . 10
Jns oObekTa, ONMCBIBAEMOIO MEPENATOYHONH (hyHKLUHEN W =————, OINPENEIUTh
/J(O. Ip+ l)
[epeiaTOYHyI0 (PYHKIHUIO PErysaTopa, 00ecrneurBaoLero 3afgantbie Tpedosanis k CAY:
1, <lc
6<40% M<I1.8
X3 =21, X, <0,1
xy =4sin0.54. x,,,, <0.1
BAPHAHT Ne 6
5 o 2
Hns o6wexTa, omuceIBaeMOro mnepeparounoil (ynxuueir W, 06 =, OIpENEeNHThL
p(0.2p+1)
IepefiaTouHyIo (PYHKIMIO PETYIATOpA, 00ECIeYHBAIOLIEro 3anannble TpeGosarmus kK CAY:
t, £0,2¢
0<15% M<1.12
2
S5t
.Y_—; = ——2—,.\’.\,0.]. < 01
x3 =5sin2t.x,,, <0,
BAPHUAHT No 7
12
Hns obrvexra, ONMCHIBAEMOro TmepenatouHoi (ynxnueir W, 06 =7, OIpeIenuTh
(2p+1)
TMepefaTouHyIo (PYHKIHIO PErysITopa, 06ecneuHBaroIero sanannee Tpedosamus kK CAVY:
i, <4c
c<30% M<I1,5
Xy =A%, 0,5
- T Vet =
X3 =4c0s0,37,x,,,, <0,1
BAPUAHT Ne 8
3 5 2
Hist obbexrta, ONMCBIBAEMOrO MEpPesaTOYHON  (yHKLMEH W. = ————— . OIIPEIEIHUTH
p b 00 P
05p+1
[epefaToYHyIo (pyHKIMIO PETYNATOpa, obecneunBarouiero 3asannbe Tpedopannus k CAVY:

t <2c

p S 2

c<40% M<I1.8
x3 =10-1(t),x,, <£0,2

yer =

x3 =10sin0,5¢, x <0.1

max —



BAPHUAHT Ne 9

p2p+1)

TepeaToOuHyI0 ()YHKLUIO PEryisTopa, obecneunBaronero 3ananteie Tpedbosanus k CAY:

Jlns o6bekTa, OMMCHIBAEMOro mnepenatouHoi Qyuxumein Wog = OMpeaenuThb

< 0,04

" — 23
X3 = 4cosﬂ,/\m ay =

BAPHUAHT Nel0
2

plp+1)

NepesaToOuHyI0 (PYHKIHMIO PETYISTOPa, 00ECIIEUHBAIOLIEro 3aganubie Tpebosanus kK CAVY:
<10c

[, <
6<20% M<I1.25

_2 <005

3 9 yer =

Jlns  o0bexTa, ONKUCBIBAEMOIO IEPENaTOuHON (yHKIHEH Wo6 = , OIpEeneNnTh

X

xy =4sin0,17,x,,,,, <0.4

ma

BAPUAHT Nell

2
Jist o0BeKTa, OMHUCBIBAEMOrO MNEpPefaTOuHOH (yHKLIHEH Wo6 =———————, ONpPEIeIHUThH

p01p+1)
nepelaTouHyo (PYHKIUIO PeryJsTopa, obecrnednBaoero 3axanupie Tpedosanus kK CAY:
1, <0,lc

0<20% M<I1,25
x5 =4-11)%, 20,1

yer —

<0l

ma

x3 = 4sinl 07, x

BAPUAHT Nel2
4

Jns o0bexTa, OMMCHIBAEMOIO MEpPeNaTOvHOH (PyHKIMEH I/Vo6 = ————————, ONPEICIIHTH
pO,1p+1)
nepenaToYHyIo (DYHKIHIO PeryisiTopa, o0ecnedrnBatoiero 3ananmbie Tpedosanus kK CAY:
i, & de

B =
c<40% M<I1,8
=22, <0.,2

3 \u -
max <3 01

X

X3 =4sint,x



BAPUAHT Nel3

4
(02p+1)(0,01p+1)
OMpPENENUTh NEPENATOYHYIO (PYHKLHIO PEryIsaTOpa, 00eCcneyrBalomero 3aaaHHble TpeOOBaHMS K
CAY:

Jlns obbexTa, OmMchIBAEMOro repenatouHoit Qyukuueit Wog =

t, <0,1c
6<30% M<I5
X3 = 10- ](/)"\’_\’C‘I‘ <0.1
x3 =4sin0.27,x,,, <0.1
BAPUAHT Nel4
2

GSp+D)(05p+1)
OH]JC,HCHHTB HepeﬂaTO‘IHyIO (I)YHKLU’I}O perynsrropa, O6eCHeLII/IBaI'OLLICFO 3aJlaHHBIC Tp€6OBaHI/I$I K
CAY:

Wo6

Jnst  oOpexTa, ONUCHIBAEMOrO MEPENAaTOYHON  (PyHKLIHEH

t, <10c
c<15% M<1.12
x3 =10t, %y, <1

<0.4

max —

x5 =4sin0,17, x

BAPUAHT Nels
10(0,5p +1)
Qp+1)0,1p+1)*

OH})CL{@HHTB nepenaTquyfo (])yHKLII/IIO ]JGF}’JTSITO[)EL O6€CHG‘-II/IBEH-OLL[CI‘O 3a1aHHbBIC Tpe6OBaHI/IH K
CAY: '

Jnst obpexTa, OMMCHIBAEMOrO TMEpenaTouHOH (PyHKIMeH Wo6 =

t, 8¢
6<30% M<I1,5
Xy = 25 Xy £ 151

Xy = 28N X, S 0.8

BAPHMAHT Nelo6

Jlns o6bexTa, OMHCHIBAEMOro mepepatouHoil Qyuxumein Wyg = OMpPENETUTh

p(20p +1)
MepelaToIHyI0 ()yHKIMIO PErysaTopa, 00ecreurBaroLlero 3aiantbie Tpeboanus kK CAY:

t, <3¢

c<40% M<=<1.8

5%
X3 = -7—,,\"\,01‘ < O,]

x5y =3sin0,17, x,,,« < 0.1

ma



BAPUAHT Nel7
5
Qp+D02p+1)

ONpENENUTh NepeaTouHy 0 (PYHKIHIO PEeryysTopa, 00ecneunBalolero 3ajaHHble TpeOoBaHus K
CAY:

Jlnis  oGbekta, omMChIBaeMoro mepenatouxoit  (ynkumeii Wog =

L, = 30

06<30% M<ILS

BAPUAHT Nel8

1
Jlist  oOBeKTa, OMHUCBHIBAEMOIO MEpelaTovHOW  (yHKLMeH 174 06 =, ONpENEINThH
4p+1

epeaaToYHyio (pYHKIHUIO PEryJiiTopa, obecneurBaromero 3aaannse Tpedbosanus k CAV:

. 2c

o<18% M<1.2

xy =201, x,, £0,2

x3 = 4sint, x . <0,02

BAPUAHT Nel19
. v & / 5
Jlis  oObexTa, OIMMCHLIBAEMOrO MepeaaTovHoN (yHKLHEHH 125 06 = ,

(0,5p +1)(0,05p +1)

ONPEENUTE TEPEAATOUHYIO (DYHKLHUIO PErysTopa, 00ecneunBaiomero 3aiaHtbe TpeboBaHmsI K
CAY:
t,<lc
6<30% M<I1.5
— a -
3 =31,Xy¢, 0.5

x5 =2sin0,251,x,, < 0.1

max —

=

o

BAPUAHT Ne20
Jlns 0OBeKTa, OMUCHIBAEMOIO TEpeiaTOuHOH (pyHKLHEH 74 06 = ., ONpEAeNUTH
p2p+1)
nepesaTovHyo (yHKIHMIO PErysTopa, obecneuuBalomero sagannpie Tpebosanna k CAY:
t,<lc

p=
5<20% M<1.25
X3 =5-1(1).x 0 0.1

g &
Xy =4sin0.21,x,, 0.4

ma



BAPUAHT Ne21

2
(0,1p +1)(0,01p +1)
OTIPENIENIUTH EPEAATOUHYIO (PYHKIHIO Perysropa, o0ecreunBaoLIero 3a[anaple TpeOoBaHus K
CAY:

Jlust 06BEeKTa, ONKMCHLIBAGMOrO IEPeqaTouHoON  (yHKLHe Woe =

t . <0,2c

P~

0<30% M<I15

x3=3-1(1), Xy S 0.1
xy =10sin0,17, x . <2
BAPUAHT No22
Tns o6 1 % .
g 00BEKTa, ONMCHLIBAEMOrO MEPeiaToOuHOM  (yHKLue 06 = .
(4p+1)(0,1p+1)

ONPENETUTH MEPENATOUHYIO (PYHKIHIO PEryJsTopa, obecrneunBaroIlero 3agaHHble TpeOOBaHMs K
CAY:

t, <10c

0<40% M<I1,8
10¢* N

X} = —’)—.X'\,C.I. SO

x3 =10sin0,1#, X 0,1

BAPUAHT Ne23

Jls  06BeKTa, OMMCHIBAGMOrO TEPENaTOuHOH  yHKLHE] Woe =— ONpeNeHUTh

05p+1"
NepesaToUHyio (yHKIHIO PETYIATOpa, 00eCne HBAIOLIEr0 3alaHHbIE tpeboBanus K CAY:
t,<0lc
6<30% M<I1.5
=31, Xy <0,03

xy =3sin0,5,% . £0,3

BAPUAHT Ne24

- 4

T (p+D02p+1)
OTI])CIICHHTI) nepeﬂaTquyl—o (1))’HKIJJ!IIO perymrropa. O6€Cl’l€‘»ll’l BArOIUEro 3ajaaHHbIie Tp€6OBaHHﬂ K
CAYVY:

Wo6

Jlass  0OBeKTa, OMMCHIBAGMOrO  MEPENaToYHoN  (pyHKUHEH

tp <2¢c

c<20% M <125
3 =10-1(0),x,¢ <2

yer = b

x3 =10sin0,47,x . <1

md



BAPHMAHT No25

4
Jlns obvexra, ommceiBaemoro mepenarounoil (yuxuueii Wyg = — . ompefennts
(4p+1)
nepeaTouHy 0 (YHKIUIO PErYNATOPa, 00ECIeUnBAIOLIEro 3anantbie Tpebosanus k CAY:
t, <4c
o<13% M<I1,]
31° 3
X3 = T“\,-\:CT < 0.0_)
x5 = 10sint, x,, <01
BAPUAHT No26
Jnst oObexTa, OMUCBIBAEMOrO . mepenatounoil gpyuxuueit W, a6 =—— , OIIPEIENTUTh
plap+1)
[epenaTouHy0 (PyHKIMIO PEryaTopa, 00ecre nBalomero sajannse Tpedosanus kK CAV:
t, <0.8¢c
6 <35%
x3 =10-1(t), ¥y 0,1
x3 =4sin0,257,x ., 0,2
BAPHUAHT No27
Jns obbexra, ommceIBaEMOro repenatounoi (ymxumein W 06 =, OIpEeHenuTh
p(p+1)
NEPENATOUHYIO (DYHKLMIO PETYISTOPa, 0OeCHeunBaroLIero saaantple TpedoBanus kK CAY:
t, £2¢
c<23% M<I13
2
Xy =217 ,x,., 0,1
S IO . 2
X3 =3sint,x . < 0,03
BAPHUAHT Ne28
Jlna  obbexra, ormcwBaeMoro mnepeparounoi (ywxumen Wy = ———, onpenennuts
Sp+1
MEPeNaTOUHyYIO (DYHKLMIO PETYNATOpa, 00eCnevnBatoIero 3aiannsie Tpedosanus k CAY:
1, <2c
06<20% M =125
Xy =T1,xy, <07

yet

X3 =7sin0.2/,x <0.35

max



BAPHUAHT Ne29
>

Jlns obbekra, omuchiBaeMoro mepenarounoil  Qynxumeit Wog =-————. onpenemuts
ip+l1

ePeaTOUHYIO (DYHKIHIO PEryJsiTopa, 00ecneurBaroero 3afiantse Tpedosanus kK CAY:

lps4c

oc<13% M<I1,1

5
3t°

2

Xy »Xger £ 0,1

Xy = 38in2(, X, <0.3

max

BAPHMAHT Ne30

p2p+1)
nepesaTouHyIo (PYHKLMIO PETYsTOpa. 00eCneuHBaIOIIEro 3aaanmbie Tpebosanus kK CAY:

<2c
I/ K. 26

0<40% M =18

e
T2

X3 = 4sin0,5¢,x

Jlns obbexTa, oOmmChIBaeMOro mepesarounoit (Qymkuueit Wy = OTIPE/ICTTUTh

yer $0.3
o 0.2
BAPHUAHT Ne31
2
p(10p+1)
nepefaTouHyro (QyHKIHIO PETynsTopa, obecrneunBaioero 3aiantsie Tpebosanus Kk CAY:
i, &le
c<15% M=1]15
xy =10¢,x,., 0,1

yer =

Just o0bexTa, ONUCHIBAEMOrO MEPEAAaTOUYHON (YHKIHEH W06 = OIPELENIUTH

<0.,01

x3 =4s1n0,5¢,x,,,, <
S. llepeuens yue0HO-METOAMUECKOr0 00ecredeHust 47151 CAMOCTOATENbHOI PadoThI
Yuebno-meTonnueckoe oOecrneueHue Al CaMOCTOSITENbHON paboThl CTYAEHTOB B
cocrase YMK nucunmmuaer (OPMOKC, http://orioks.miet.ru/):

Monyns 1. Kauectso CAY.
1. TeopeTnueckuit MmaTepua 1o MoLyJo 1.

o

. Bamanus mist CPC no moaymo 1.

(U'S)

. Crircox nuTepaTypsl.

Monyns 2. CHHTE3 aBTOMATUYECKUX CHCTEM.
1. TeopeTuueckuit MmaTepua o MOIYJIO 2.
2 3apanus s CPC o momynto 2.
3.CnucoK JUTEpPaTyphbl.



Mouyns 3. CrnydaifHble IPOLIECCH] B aBTOMATHYECKHX CHCTEMaX.
1. TeopeTnueckuii MaTepua 1o MOJYJIO 3.

2. 3ajaHus UL CPC ro MOJIYJIIO 3.

3. CriMcox TUTepaTypahl.

3ananue K pyGeKHOMY KOHTPOITO (Tecty) Ha http://orioks.miet.ru/oroks-miet/srs.shtml
- «Ilentp ncnonpzosarus IMUPCy», mopsmox BeimonaHeHus 1 npoxoxaenue tecta B OPOKC B

ynanennom gorycke B (aitne « CPC_Jlunelinbie cHcTeMBbl yIpaBIeHUs».

6. Ilepeyenn yueOHOMH JUTEPATYPBI

OcHoOBHASI TUTEPATYPA

1. Becexepckuit B.A. Teopust cucreM aBToMarnueckoro ynpasienust [Texcr] : Yueb.
nocobue / B. A. Becekepckuit, E. I1. Tlornos. - 4-e u3x., nepepab. u gor. - CII6. : Ipodeccus,
2013. - 752 c. - (Crneunanuct). - [SBN 5-93913-035-6. Beero: 21, u3 aux: ab-18, 43-3.

2. KonosanoB b.M. Teopust apromaruueckoro ynpasnerus [Texer] : Yue6. mocobue / b.
. Konosanos., FO. M. JleGenes. - 3-e usn., norn. u nepepad. - CII6. : Jlans, 2010. - 224 c. -
(YueGunk mas By3os. Crenmanbaas jurepatypa). - JocTym K SNEKTPOHHOH BEpCHH KHHIH
OTKpBIT Ha caiite http://e.Janbook.com/. - ISBN 978-5-8114-1034-7.

3. Omenkos A.JO. CucremMbl aBTOMATHYECKOrO YIIPABJIEHHS: TEOPHs, MPUMEHEHHE,
mozenuposaaue B MATLAB [Dnexrponnbiit pecype] : Yueb. nocobue / A. 1O. Owienkos. - 2-¢
u3a., uenp. 1 poi. - CIT6. : Jlans, 2013. - 208 c. - Jloctyn K 37€KTPOHHOM BEPCHH KHUIH OTKPBIT

ua caiire http://e.lanbook.com/. - ISBN 978-5-8114-1471-0.

JlonoNHNTEbLHAS JUTEpaTypa

1. Bocc B.Jlexuum mno Tteopuu ympasneHust [Texer] . T. 1 : ABTomMarmveckoe
perymuposanue / B. Boce. - M. : URSS. JIMBPOKOM, 2012. - 216 c. - ISBN 978-5-397-03162-
2. Beero: 3, u3 HuX: 43-3.

2. Kavana B.B. Teopus cucrem 1 cucteMuslii ananus [Texer] : Yuebnuk / B. B. Kavana.
- M. : Axanemus, 2013. - 272 c. - (Briciuee npodeccronansioe odpazoBanue. bakanaspuar). -
ISBN 978-5-7695-9148-8. Beero: 1, u3 Hux: u3-1.

3. IlepBo3panckuil A.A. Kypc Teopun aBTOMATHYECKOTO YNpPaBieHHs [DIeKTPOHHBIH
pecype] : Yue6. nocobue / A. A. Iepso3sanckuit. - CI16. : Jlans, 2010. - 264 c. - octym K
3IIEKTPOHHON BEPCHM KHUTH OTKPBIT Ha caiite hitp://e.lanbook.com/. - ISBN 978-5-8114-1141-2.

IMepuoanueckne H3AAHUS

1. UHOOPMATUKA M CUCTEMBLI VYIIPABJIEHWS [Dnexrponnsiid pecype] / .
®I'BOY BIIO "Amypckmit rocynapeTBennbli yausepcuter”. - brarosemenck : Amypl'y, 2001
-. - Pexomennosan BAK u PUHILI. - Beixonut 4 paza B ro. - Ha caiiTe npenocTaBieHbl TIOJTHBIE
texcTsl crated ¢ 2001 .

2. TIPOBJIEMbBI VIIPABJIEHMS [Dnextponusii pecype] : Haydno-TexHHYECKHi
xypuan / V-t mpoGnem ympasnerust um. B.A. Tpanesunkosa PAH. - M., 2003 - . -
Pexomennosan BAK u PUHII. - Beixogut 6 pa3 B rox. - Ha calite mpencraBieHbl TOJTHbBIE
Bepcun HoMepoB xkypHana ¢ 2003 mo Texymui roji MUHYC ABa roza.



7. llepevyeHn pecypcoB CeTH «HMHTEPHET
1. Komnerorepupiit maket Multisim.

o)

2. Kommsrorepupiii maker MATLAB ¢upmer MathWorks.
3. Kommerorepusiit naker LabVIEW ¢upmer National Instruments.

8. Ilepeuyenns nHGOPMALMOHHBIX TEXHOJIOTHIT
. Onepanmonusele cucteMbl Windows 7
. CrannaptHeie oucHble nporpammsl, Microsoft office: Word 2007.
3. KoprnioparusHnast MH(OPMALHMOHHO-TEXHOJIOTHUECKAs! niatdopma OPHOKC
(http://orioks.miet.ru).

Ju—

o

4. Iporpamma PowerPoint s co3manus ¥ JEMOHCTpaUMK IPE3EHTALMM, UCIONb3YEMBIX TPU
MPOBEICHUH 3aHATUH U ISl CAMOCTOSITENIBHON paboThI.

9. MaTepHaJbHO-TEXHHUYECKOE 0DecredeH e I CUHNIHHbI

VY4eOHple ayIWTOPUM JUIsl [POBEJIEHHUS JIEKIHH W CEMHHAPCKUX 3AHSITHA C
MYJIbTUMEIHITHEIM 000PyIOBaHHEM ISl AEMOHCTPALMK HH()OPMALIMH U HHTEPAKTUBHBIX BHJIEO
nexuui ¢ cuaxporaemvu cnaiinamu (MBCC).

[TomereHus 1JIsl CaMOCTOSITENIBHOW PabOThl CTYJEHTOB, OCHAIEHHBIE KOMITBIOTEPHOMH
TEXHUKOW C BO3MOYKHOCTBIO MOAKJIFOUEHHUs K ceTn MHTepHer.

JlabopaTopHble 3aHSTHS TPH U3YUEHHN AHCUHUIUIHHBI «JIMHEHHbIE CHCTEMBI YITPABICHHUS
NpOBOJATCS B  crenuannsupoBanHoi naboparopun kadenper CAVYuK obopynoBaHHON
CNIEAYIOIINMHI CTEHAMH U IPHOOpaMH.

Ne
Haumenosanune Konugecto
n/m
1. JlabopaTopHBIN CTEH/| TUITOBLIX 3BeHbLEB CAY 6 .
2, Jlaboparopusiit crena CYJI-3. 6 wrT.
3. Ocummorpad C1-19 (C1-68). 6 1T.
4. HuskouacTtoTHbIH reneparop ['3-111. 6 wr.
5. ["'eHepaTop CHHYCOHAANBHLIX KoneOanui Tuna ['3-111. 6 wrT.
6. MunnuBonsT™eTp B3-38. 6 mT.
7. dazomerp O2-1. 6 wmT.
8. [Tnarpopma NI ELVS ¢ nnaroit NI PCI-6251 778748-02 S .
10. AKTHBHbIE U HHTEPAKTHBHBIE (JOPMBI NIPOBEACHHST 3AHSITHH
He npenycMmoTpeno.
11. ®onp OEHOYHBIX CPEACTB s NPoBepKH ¢POPMHPOBAHHOCTH KOMIIETEHIHIT
No Ko xommnerenumu/ Ilepeyens 31eMeHTOB
o\ Tun ®OC* MOAKOMITETEH I ®OC
[TK-6.5 - cnocoOHOCTEIO TecTel.
POU3BOANTE AHAJIU3 U Koutponsnas padora Ne 1.
1 ®OC 1o noaKOMIETEHIMH .
CHHTE3 JIMHEHHBIX CUCTEM | __
KomrnexcHoe 3a1aHue.
YIpaBJICHHS.
2. ®OC 1o MOAKOMIIETEHLHH OIIK-7.5. — ciocobnocTs | TecTsl.




YYHTBIBATL coBpeMeHHble | Kontposbhas padora No 2.

TCHIACHIUHNH PA3BHUTHSL
JIMHEUHBIX CHCTEM Kommnekcuoe 3aJlaHue.

YHOpaBJICHHU .

12. MeToamyeckne yKazaHusi 1Js1 00y a0 muXCcst N0 0CBOECHIIO AN CUHILIHHbI

12.1. OcoGenHoCTH OPraHU3aNUH Mpouecca 00y IeHns

[loceinenue ekuuii u cemuHapos 00s3aTebHO. JJOMOTHATENBHONH (OpMOHt ay IUTOPHOI
paboThl ABIAIOTCS KOHCYNbTanud. KoHCcympTalyu MpoBOISITCS JEKTOPOM M MPEIogaBaTelIeM,
BEJyLUMM CEMUHAPCKUE 3AHSITHSI, ©KEHEAENbHO. VX OCeImaloT CTyICHThI, JKeatoII¥e MOTyYUTh
JOTIOJIHATEIIBHbIC 3HAHUSI 1 YMEHHSI 110 TPEAMETY AMCLUIUIMHBL, a TAKKe Te, KOMY HEOOXOMUMO
CHATh MPOMNYLIEHHbIE KOHTPOJIbHBIE MEPOMPHUSITHSL.

COBOKYITHOCTb OpraHH3alHOHHBIX MEPONPHATHH M0 YIIPABICHHUIO TPOLECCOM YCBOCHHS
KOMIICTCHIIMY AMCLMILUTHHBI BKIIIOYAET KAK CTPYKTYPHPOBAHHE COJCPIKAHMS IMCLUILIMHB] TaK U
TEKYLIUH KOHTPOJIb YPOBHsI (DOPMUPOBAHMS KOMIIETEHIMH CTYIEHTAMHU B PeHTHHIOBBIX OaTax.

Hucuurmna «MeTpoJiorus U U3MEPUTENbHAS TEXHHKA» COCTOUT U3 YETHIPEX MOIYTIEH:

1. dusuyeckne BENHYMHBL, METOJIBI M CPEICTBA X H3MEPEHHUI.

[N}

. [lorpemnocTr u3mepennit, 00paboTka pe3ynbTaToB, BEIOOP CPENCTB H3MEPEHHH.
3. OcHOBBI OO€CIIEUEHHS EAMHCTBA U3MEPEHHUS.

4. MeTonpl, CpencTBa U aBTOMATU3ALUS H3MEPEHHIA.

Kaxcmpit MOIynb  SBISETCS JIOTHYECKH 3aBEPIICHHOM YacThio Kypca. Y CIIEIIHOCTB
OCBOEHHSA KaXIOrO MOIYJsS OLIEHHBAETCS II0 PEe3yjbTaTaM BLIIOJHEHUS O00SM3aTeNbHbIX
KOHTPOJIbHBIX MEPOIIPUSITHH.

Hnst - opranmzaipu  yueOHOH paboThl CTY[IEHTOB B HAYalle KaKIOTO CEMECTpa
MPENOCTABIIAIOTCS CIAENYIOLIME YUeOHO-METOIMUCCKUE MaTEPHATIbI:

- IUJTaH JEKLUUHA ¥ MPaKTHYECKHX 3aHSITHH HA CEMECTP C YKA3aHHUEM TEM JIEKIIHH;

- rpa UK BbITOJHEHHS TaO0OPATOPHBIX PaboT;

- rpauK U BUIBI KOHTPOJIBHBIX MEPOTIPUSITHIA;

- CIIMCOK PEKOMEHYEMOH yueOHO-METOIHUECKOM THTEPaTyPhI;

- PEKOMEHJYEeMbIE 3JEKTPOHHBIE  PECYPChl, BKIIOYAs  «DJIEKTPOHHBIE  MOMYIIH
MHIUMBUAYyabHOW — paborsl  crymentoB» (DMUPC), pasmewennsie B cetm  MUDT
(http://orioks.miet.ru/oroks-miet/srs.shtml).

12.2. Cucrema KOHTPOJISI M OLEHNBAHISI
Hisi OLeHKH yCIIEBAEMOCTH CTYAEHTOB I10 JMCIMIUIHHE HCIIONL3yeTCsl OallTbHAas
HAKOIUTEIbHAS CUCTEMA.
Crpyxrypa H rpa@HK KOHTPOJLHBIX MEPONPHITHI

Coxpainenue THII KOHTPONBHOTO MEPOTIPUSITHSI | hex | min Henenst
Oasnn | Gamn
J3.1 Jomaiunee 3ananme 3 1 1
3.2 Jomainee 3ananue 3 1 3
JIP.1 H'a60paTopHasI pabota 2 1 =
T.1 ~ Tecr 3 1 4
i j_[omaumeewn i . =
J13.4 Jlomarrnee 3amanue 30001 7




JIP.2 : Jlaboparopras pabora 2 8
A/ML1 AxTrHOCTE/[l0CEIAaeMOCTh | 2,7 1 3 8
KP.1 KonTponsHas padoTa | 3 1 8
3.5 JlomaniHee 3agaHue 3 1 9
Ty — o = | 5
J13.6 : JlomaliHee 3ananue 3 1 11
PK.1 Py6e)xHbIl KOHTPOJIb 5 3 g
JIP3 JlaGoparopuas paboTa 2 1 12
A/lTL.2 AKTI/IBHOCTb/HOCGHlaeMOCl:I; 2.7 1,3 12
T.3 Tect 3 1 3
J3.7 JomarHee 3ananue 3 1 13
3.8 JlomauiHee 3agaHue 3 1 15
A/ML3 AxTtuBrocTs/[locemaeMocTs 2.6 1.4 16
JIP.4 Jlabopatopras pabora 2 1 16
T4 Tegr 3 1 16

DK3amMeH 40 26

Cymma 100 = 50

[Ipu noctmwkenun obyuaromumcs pefitunra ot 51 go 100 Ganmos BIIOUUTENEHO TPH
YCIIOBUH BBITOJHEHHS MM BCEX BHJOB KOHTPOJIBHBIX MEPONPHATHH M MOCEIIEHHS HE MEHEe
[OJIOBMHDI JIEKIIMOHHBIX 3aHATHI OH TMPH3HAETCSI OCBOMBIIMM KypC 0OyueHHMs IO IHUCIHUIIIMHE,
4TO (PHKCHPYETCS B BHAE MPOMEKYTOUHON OLEHKH pabOThI B CEMECTPE «IK3AMEH).

JIOTIONMHUTENILHBIE CBECHUSI O CUCTEME KOHTPOJIS.

MOHHUTOPHHT YCIEBAEMOCTH CTYIEHTOB MPOBOAMTCS B TEUCHHE CEMECTpa TPMIKILL: IO
uroram 1-8 yueOHBIX Hezens, 9 — 12 yueOHbIX Heflenb, 13 —18 yueOHbIX Heses.

[Ipy BHICTABIEHUU HTOTOBOI OLEHKH HCIIONTB3YETCs IIKaNa, MPUBENCHHAs B TAOTHIE:

Cymma 6anjioB Ouenka
Memnee 50 2
50 -69 3
70 — 85 4
86 — 100 5

Paszpaborunik:

7 B.M. Jlemkun

>
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K.T.H., qouent xkad. CAYnK

meromucT kad. CAYnK A.Bb. Kabanosa

PaGouast ~IporpaMma  COCTABJEHA HA  OCHOBAHMM  IOCYIAPCTBEHHOro  (enepanbHOro
o6pasoBarensHoro cragpapra BO mo wampasnennio noprotosku 27.03.04 «Ympapnenue B
TEXHUYECKHX CHCTEMAX» M PACCMOTPEHA HA 3acelaHuH Kapeapsl

«CucteM aBTOMATUYECKOTO YIIPABJICHUS H KOHTPOJISI» /(CAVPL;Q’

/A

A
« _{6_0» ‘Q/ ~2016r. 3apenyrouit kadenpon ,/ /A.B.1arus/

[TpoTokom Ne é F, /

/




Jluer cornacoBanust.
Pabouast nporpamma cornacosana ¢ YOOI

Hauansaukx YOOI .M.Hukynuna

Mupexrop Oubnuorexn T.IT.dununmosa




JIACT UBMEHEHUH, BHOCUMbIX B PABOYYIO IIPOIPAMMY

Ne Aara No 3as.
BHECEHMUSI CyTb M3MeHeH s .
n/n MyHKTa kadenpoi
M3MEHEHHsI




