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1 ey u 3a1aum y4eOHOM JUCHMILIHHBI

Llenbto IUCHUIUIMHBL sIBIsSETCS (GOPMHUPOBAHUE Y OYAYIIMX CHELHATUCTOB 3HAHUN U YMEHUH
0 TNPUMEHEHUIO amnmapaTa ¥ METOAOB TEOpUM CHCTeM B Oynymeidl mnpodeccrnoHaaIbHON
NESITEbHOCTH.

OcHoBHast 3agmada kypca «MOTC» 3akmouaeTcsi B pa3BUTUHM Yy CTYJIEHTOB HaBBIKOB
MOJICJIMPOBAHMS IIPOLIECCOB U SIBIEHUIN CPEACTBAMU COBPEMEHHOH TEOpHUU CHUCTEM C BO3MOKHBIM
I[EUIBHCﬁH.IHM IMPUMCHCHUEM BBEIUHMCIIMTEILHON TEXHUKH.

2 TpeOGoBaHus K pe3yJibTaTaM OCBOEHHS JUCHUILIUHBI

I[pouiecc n3yyeHns: TMCUMIUIMHBI HAPABJIEH HAa GOPMUPOBAHUE CIIEAYIOIINX KOMICTECHIIUHI:

OIIK-4 — CnocoGeH OCymEeCTBIATh OIEHKY 3()()EKTUBHOCTH CUCTEM YIPABICHHSA,
pa3pabOTaHHBIX HA OCHOBE MAaTeMaTUYECKUX METOJIOB.

[Imanupyemble pe3yabTaThl OOyYEHHS] TMPH HW3YYEHUH JUCHUIUIMHBI, COOTHECCHHBIE C
IUIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHUS 00pa30BaTeIbHON MPOrPaMMBI, IPEICTABIICHBI B TA0IHIIE.

Tabmuna — Ilmanupyemble pe3yibTaTbl OOY4YeHHsS MPU  W3YYCHUHM JAMCLUILIIMHBI,
COOTHECEHHBIE C TUTAHUPYEMBIMU PE3YJIbTaTAMH OCBOCHHUS 00pa30BaTEIHLHOM MPOTPaMMBbl
Kon [Inanupyemsble Kon u | [Inanupyemserii  pesynerat | Kon
KOMIICTCHIIMYU | Pe3yNbTaThl OCBOCHHS | HAMMEHOBaHHE 00y4YeHHs IO IUCHUIUIMHE | MOKa3aTens
o0Opa3oBarenbHON uaeHTu(ruKaTopa OCBOEHUS
IPOTpaMMBbI
OIIK-4 Criocoben N n-3orik-4 3HaTh: 3(0ITK-4)1
OCYIIECTBIATH  OLEHKY | Brmageer —  OCHOBHBIE  METOJIbI
3¢ (EeKTUBHOCTH CUCTEM | HaBBIKAMU PabOTHI | COBpEMEHHOU TEOpUU
yIpaBIICHUs, c CHCTEM.
pa3paboTaHHBIX Ha | MAaTEeMaTHYECKUM
OCHOBE MaTEeMaTHYECKUX | allaparom,
METO/IOB. MpEeAHA3HAYCHHBIM | YMeThb: V(OIIK-4)1
JUIS  OIICHUBAHUS | — BBIITOIHATE OCHOBHBIE
3 PEeKTHBHOCTH pacueTsl, ananTHPOBATh
CHUCTEM perieHus st
BBIYHACIUTEIHLHON
TEXHUKH.
Baaners: B(OTIK-4)1
— OCHOBHBIMH (haKTamH,
MOHSTUSIMH,
oTpeAeeHUSIMHU u
ANTOPUTMaMH  M3y4aeMOi
JUCLUUIUIMHBL.

3 MecTO JMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM IPOrpaMMBbl

Jucnummaa «MaremaTudeckrue OCHOBBI Teopuu cuctem» ompeaeneHa OI'OC BO kak
oOs3aTenpHas TUCHUIUIMHA. B cucreMe BY30BCKOW MOATOTOBKHM AMCHUILIMHA «MaTeMaTHuecKue
OCHOBBI TEOPHUHM CHCTEM» OIUpPAETCS Ha JAMCHUIUIMHBIL anredpa U reoMeTpus, MaTeMaTH4eCKUN
aHaJIN3, METOAbl ONTUMU3ALINH, SJIEKTPOTEXHHUKA U JIEKTPOHUKA.

Teopernueckue 3HaHUS U IPAKTUYECKHE HABBIKH, CHOPMHUPOBAHHBIC Y CTYJICHTOB B IIpOLIECCE
WU3Y4YCHHs  JUCHMIUIMHBI  «MareMaTH4ecKMe  OCHOBBI ~ TEOPHMHM  CHUCTEM»,  SIBISIOTCSA
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BCIIOMOT'AaTEJIbHBIMU TIPU U3Y4eHUM: «BbruucnurenbHas MareMartukay», «Teopus BepOsSTHOCTEM,
MaTeMaTHYECKasl CTATUCTHKA U CIIydalHbIE IPOLECCHD».

4 Copep:kanue IUCHUNTHHBI

4.1 Temamuueckuii na1aH OUCUUNTUHDL

KonrakTHan
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Tewma 1. "Cratnueckas ontumuzamus” | 13 | 6 2 4 7 Ompoc, pemnieHne
3aja4
Tewma 2. "JluHaMu4eckast 13 |6 2 4 7 Omnpoc, pemenne
ontumuzanusa" 3a71ay
Tema 3. "BeposTHOCTHOE 13 |6 2 4 7 Omnpoc, perieHue
MonenrpoBanne. CUCTEMBI MACCOBOTO 3a/aq
obcmyxuBaHus"
Tewma 4. "OcHoBHbIe TOHATHS Teopun | 13 | 6 2 4 7 Omnpoc, pemieHne
ycToitunBoctu" 3a71ay
Tema 5. "Merton ¢pynknuii JIsnynosa. | 13 | 6 2 4 7 Omnpoc, pemieHne
Y CcTOMYHUBOCTH TIO IEPBOMY 3a7a4
npuOIMKEHUIO"
Tewma 6. "Onementsl TOKII u 13 |6 2 4 7 Ormpoc, penieHue
OTIEPAIIMOHHOTO CUHCTICHIS" 3ama4
Tema 7. "IlepenaTounas GpyHKIus 13 |6 2 4 7 Omnpoc, pemienne
JUHAMUYECKOTO 3BEHA CUCTEMBI 3aja4
YIPaBJICHUS. XapaKTEPUCTUKH
JUHAMHYECKnX 3BeHbeB CY"
Tewma 8. "DnemeHTapHbIe 17 |9 3 6 8 Ormnpoc, penieHue
NUHAMHUYECKHUE 3BE€HbS. Y CTOMYUBOCTE 3a1aq
CUCTEMBI aBTOMATU3UPOBAHHOTO
ynpasieHus"
3aueT ¢ OleHKOU
HUroro 108 |51 |17 |34 57




4.2 Temamuueckuii nian OUCYUNJIUHDBL 01 3A04HOU hopMbl 00yUeHUA

KonTakTHan
padoTa o Buaam
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Tema 1. "Cratuueckas ontumuszanus " | 12 | 1 1 11 | Ompoc, penicHue
3aga4
Tewma 2. "Jlunamudeckas ontumusanus | 12 | 1 1 11 | Ompoc, penicHue
" 3a1a4
Tema 3. "BeposatHocTHOE 14 |2 1 1 12 | Omnpoc, pemenue
MojenupoBanne. CHCTEMBI MaCCOBOTO 3aja4
obcmyxuBaHus"
Tema 4. "OcHoBHbIE TOHATUS Teopuun | 14 | 2 1 1 12 | Omnpoc, pemenue
ycToitunBoctu" 3a1ay
Tema 5. "Meron ¢ynkumii JIsmynosa. | 13 | 1 1 12 | Omnpoc, pemenue
Y CTOWYNBOCTB IO IEPBOMY 3a1a4
MpUOIKEHHUTO "
Tewma 6. " Onements! TOKII n 13 |1 1 12 | Omnpoc, pemeHue
OIIEePaLMOHHOI0 HCYHCIICHUS!." 3aga4
Tewma 7. "llepenarounas GyHKIHS 13 |1 1 12 | Omnpoc, pemeHue
JUHAMHYECKOTO 3BEHa CUCTEMBI 3aga4
ynpasiieHHs. XapaKTepUCTUKU
IUHaMHAYeCcKHX 3BeHpeB CY "
Tema 8. "DnemenTapHbIe 13 |1 1 12 | Ompoc, perieHue
JUHAMUYECKUE 3BEHbS. Y CTOHYNBOCTh 3a7a4
CHCTEMBI aBTOMATU3UPOBAHHOTO
ynpasjiesus "
3a4er ¢ OlEeHKOM 4 4
Hroro 108 | 10 | 4 6 94 4

4.3 Cooepircanue oucyuniunsl

Tema 1. "Crarnueckas ontumusanusa "




Jlexyust

OcCHOBHBIE JTambl OPUHATHS pemeHuid. JIOKaIbHBIA 3KCTpeMyM (QYHKUMH OJHOTO U

HECKOJIbKMX apryMEHTOB: aHAIMTHYECKHE, IPAPUUYECKUE M YUCICHHBIE METO/IbI TTOMCKA. MeTO b
TPaAMEHTHOrO CIyCKa U MOAbeMa. Y CIIOBHAs ONTUMU3alMs, METOJl MHOKHUTEIIEH Jlarpanxka

OcHosHble NOHAMUS meMbl: CTaTHYecKas OIITUMM3AI M.
Hpaxmuuecxoe 3anamue
®0pMa SAHAMUA peuteHue munoesvlx 3a0ad.

Ilpumepnvie 3a0anus.
1. HccnenmoBarh mnoBefcHUE (PYHKIIMA B OKPECTHOCTH 3aJaHHOM TOYKH C ITOMOIIBIO

MMPON3BOJAHBIX BBICHIUX ITOPAIKOB.

f =6 —x* —6x° —15x—16, X, =-1
2.VccnenoBarh Ha JOKAIBHBIN 3KCTPEMYM (DYHKIIHIO
f(xy)=2x*+y* —x? —2y?
3.HccrnenoBaTh Ha JOKaIbHBIN 3KCTPEMYM (D YHKIIHIO
f(X;y;2)=3x" +3y> + 2> —4Xy + Y2+ 2X -y + 21
4.MeToJ0M IpaiMEHTHOTO CITyCKa HAWTH JIOKAJIbHBI MUHUMYM (pyHKIMN
f(x,y)= e“(x +y+ 2y)
€ TOYHOCTBIO £ =0.002
5. Haittu Haubospliee 1 HaUMEHbIIIEE 3HAYEHUS (PYHKIIMU
f(X;y;z)=x+2y+z
YIIOBJIETBOPSIONIEE YCIOBUSM:
2x* +y®—22-2=0
y?+22-2=0
6.I'paduuecku HaiiTH HanboJIblIIEe U HAUMEHbIIee 3HaYeHHE (DYHKIIUU
f(x;y)=(x=3)" +(y-4)*
TIPU YCIIOBHUSX
3Xx+4y<25
Xy =4
X,¥y=>0

Tema 2. " /InuHaMu4vecKkasi onTuMu3anus '
Jlexyust

Junamuueckue cuctemsl. J[MCKpeTHbIE U HEMPEPbIBHBIE TUHAMUYECKHE cucTeMbl. O01mas

3a/1a4a JMHAMUYECKOIro IporpaMMUpoBaHusl. [lepeMeHHbIE COCTOSHUSA U IEPEMEHHBIE YIIPaBICHUS.
[Tpunuun ontumansHocTH. OCHOBHOE (PYHKIIMOHANbHOE ypaBHEeHUE bennmana. YciaoBHas u
0e3yciIoBHAsI ONTUMHU3ALHS.

OcHosHble NOHAMUS MeMbl: AUHAMHUYCCKasd ONITUMU3alUd, IPUHIUIT OIITUMAJIbHOCTH.
HpaxmuquKoe 3ansamue

QOPMG SAHAMUA: peuteHue munoeslx 3a0auy.



Ipumepnvie 3a0anusi:

1. HaiiTu onTUManbHYIO CTPAaTETHIO SKCIUTyaTallud oOOpYJOBaHUsS 3a MEPHOI B 6 JET ¢

R(t)

Ta0IMIHO 3aJaHHbIMHA (1)YHKLII/I5IMI/I JOXOJHOCTH 1 OCTaTOYHOM CTOMMOCTH S(t) .

t 0|1
Rt) | 8|7 |7|6]|6
S(t) |12|10|8|8|7|6]|4

K Hauany SKCIUTyaTalMd BO3pacT 06opymoBaHus cocTaBiseT b =lrox. Ilema HOBOro
obopynoBanus P=130en.e0.

2. Ha pasBUTHE YeThIpexX mNpeanpuiatuii BoyieraeHo 120 ned. ex. O¢EPeKTUBHOCTH
KaIlUTaJIOBJIO’KEHUI IPUBE/ICHA B Ta0JIuLE!

Xi 19:]192]9:] 9,
0 0 0 0 0
20 |9 11 (13 |12
40 |17 |33 |29 |35
60 |28 |45 |38 |40
80 |38 |51 |49 |54
100 | 46 |68 |61 |73
120 |68 |80 |81 |92

Hajiti onTrMaabHBIN IIJ1aH pacupCaciICHuA I/IHBeCTI/IHI/Iﬁ.

Tema 3. "BeposiTHOCTHOE MOoeaupoBanne. CHCTEeMbI MACCOBOI0 00CayKUBAHUA'"
Jlexyust

Crnyuaitnbie mpouecchl. CHCTEMBI ¢ AUCKPETHBIMH COCTOSHUSAMU. [Iporieccsl ¢ TUCKPEeTHBIM U
HenpepbIBHBIM BpeMeHeM. [10Tok coObITuii. MapKOBCKH MOTOK COOBITUM M €r0 TNIOTHOCTb.
[TyaccoHOBCKUI TOTOK COOBITUI U €0 CBOMCTBA. I'pad nepexonoB (COCTOSIHUI) CUCTEMBI,
npeaenbHbIi pexXuM cucTeMbl. CUCTEMBbI MacCOBOT0 00cTykuBaHUsA. OCHOBHBIE 3JIEMEHTHI U
nokazarenu 3pdextuBHOocTH CMO. OnnHOKaHaIbHbIE M MHOTOKaHaIbHBle CMO ¢ oTKa3amu U ¢
OKUJAHUEM U UX OCHOBHBIE YHCIIOBBIE XaPAKTEPUCTUKH.

OchosHble noHAmusA memul. BEPOATHOCTHOE MOJIETUPOBaHHE, ITOTOK COOBITUH, CUCTEMBI
MaccoBOI'0 00CITyKUBaHUS.

IIpakxmuueckoe 3anamue
Dopma 3aHAMUAL. peuleHue muUnosvix 3a0ay ¢ npumerneHuem IBM.

IIpumepnvie 3adanusi:

1.B otnene xoHTpons paboTaroT 5 KOHTpoJiepoB. Eciau netans mocrymnaeT B 0T/, KOTia Bce
KOHTPOJIEPBI 3aHATHI MPOBEPKOM IMOCTYNMMBIIMX JE€Tajeil, TO OHAa IMPOXOAMT HENpOBEpeHHOWU. B
CpelHEM B TEYEHME 4Yaca B OTAeN mocrtynaer 24 neranu. Ha mpoBepky Aertanu oavH KOHTpOJIEp
TPATUT B CPETHEM 5 MUHYT.

Paccunrats

BepostHocTs npoctos kanaaoB CMO

BeposiTHOCT OTKa3a U MPOLEHT 00CTYKUBAHUS

AOCOIOTHYIO TTPOITYCKHYIO CTIOCOOHOCTH CHCTEMBI

CreneHb BOBIEUEHHOCTU KOHTPOJIEPOB B IIPOLIECC IPOBEPKU

CKOJIBKO KOHTPOJIEPOB JOMOJHUTEIBHO MOTPEOYETCSI BBECTH B OTEN MPOBEPKH, YTOOBI JOJIS
HEMPOBEPEHHBIX JeTaneil cocraBuia He Oonee 1%7?
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2.B nopty umeetcs npuyai s pa3rpy3ku cyaoB. IHTEHCMBHOCTD MOTOKA CYI0B, 3aXOASIINX

B MOPT COCTAaBIISACT 0.4;—3'1. Ha pasrpy3ky oHOTO cyaHa TpaTUTCS B CpeIHEM 2 CyTOK. B mopty
MOTYT OKHJIaTh Pa3rpy3Ky oJHOBpeMeHHO He Oonee 10 cynoB.

Paccunrarts:

BeposTHOCTE TIpOCTOS TIpHYaa

BeposiTHOCTB TOTO, UTO pa3rpy3Ky 0KHAAIOT B IOPTY HE O0JIee Tpex CyI0B

BeposTHOCTB TOT0, 4TO MOOIIEIIEE K TOPTY CYTHO HE OYACT pa3rpyKeHO

CKOJIBKO B CpEJIHEM CYIOB B MIOPTY OKHUIAIOT Pas3rpy3Ky?

CKOJIBKO BPEMEHH B CPETHEM TPATAT CyJ1a, IPHUIICANINE B TOPT HA pa3rpy3Ky?

C Kakoi CKOpPOCTBIO HYKHO pasrpyXarb CYJHO, 4YTOOBI €ro cpegHee oOiiee Bpems
HAaXOJXK/ICHUS B IMOPTY HE MPEBBIMIATIO 5 CYyTOK?

3.B nmucneTrdepckoil Takcu 3asBKU IpUHUMAIOT 2 onepaTopa. B cpenneM 3a yac mocrynaet 30
3BOHKOB. CpenHee Bpemsi mpuema 3asBku coctaBisieT 40 cexkynna. Kaxnaplii mucnerdep MoxeT
MOCTaBUThH HA OKUAaHHE | 3asIBKY.

Paccunrarts:

1.BeposTHOCTB TTpoCTOs TeaehOHHOM JIMHUK 0e3 3as5BOK

2.BepO$ITHOCTI) TOro, 4To 1 3BOHOK HaxXOIATCA B pem/IMe OXHUIaHUs OTBETA

3.BeposiTHOCTH TOrO, YTO MOCTYNMUBIIUN B TUCHETUEPCKYIO 3BOHOK HE Oyner oOcmyxeH
omneparopamu

4.CpenHee 4nCIo TUCTIETYEPOB, MPUHUMAIOIINX BBI30B

5. Cpennee 4mCIIO 3aKa3YMKOB, OKHUAAIOIINX OTBETA OTepaTopa

Tema 4. ""OcHOBHbBIC IOHATHSA TEOPUH YCTOMYHUBOCTH"
Jlexyust

Y CTONYMBOCTh, ACUMITOTHYECKAS YCTOMYMBOCTh M HEYCTOMYMBOCTH 10 JIAmyHoBy. Touka
NOKOos cucTeMbl AU depeHnanbHbIX YpaBHEHU epBoro nopsika. McciaenoBanue Ha
YCTOMYMBOCTH OJIHOPOAHBIX CUCTEM JINHEHHBIX AU(PepeHInanbHbIX YPaBHEHUN ¢ IOCTOSIHHBIMU
koapuumentamu. Knaccuduxanus touek nokos. @azosslie noprpersl. Kpurepuit
ACUMITOTUYECKONW YCTOMYMBOCTU OJTHOPOIHOM cHCTEMBI / TMHEHHBIX U depeHIIMaTbHBIX
YPaBHEHMH C MOCTOSTHHBIMH KO3 GHUIIMEHTaMH.

OcHog6Hbie noHsAmus membl: TEOPHUsI yCTOWYUBOCTH.
Ipakxmuueckoe 3anamue

Dopma 3anamus: peuieHue munogulx 3a0ady.
IIpumepnvie 3a0anusi:
1.Haiitu oGree perienue cuctemsl 1 hepeHInalbHbIX YpaBHEHIH MaTPUIHBIM METOJIOM

Y, :12y1 +5y2
Y, =5y1 +12y2

2. Haiitu o6mee pemenue cucreMsl U @depeHIUaNbHBIX  ypaBHEHUH  METOJOM
MOCJIEI0BATEIHHOIO UCKITIOYEHHSI IEPEMEHHBIX

y1, =Y, +2y, +C0s3X

yz' =3y, +2y, —2sin3x



1. Haiitu o0mee pemienne cucremsl U @epeHIHalbHBIX YpPaBHEHUH METOJ0M
MHTETPUPYEMbIX KOMOMHAIINN

ry,

h 2y, +3y,
ry,

& 2y, +3y,

4.0xapaKkTepu30BaTh TOYKY IMOKOSI CUCTEMbI M U300pa3uTh (Pa3oBbIid MOPTPET Ha (a3z0Boi
IJIOCKOCTH

Y 212y1 +5y2

!
y, =5y, +12y,
5.WccnenoBaTh Ha YCTOWYUBOCTD CUCTEMY TU(PHEpEeHIINATBHBIX YPaBHECHHUH

Yi =Y, +2y3
Y, :_4y1 +3y2 +4y3
Y: =Y. + 2y3

Tema 5. "Meton ¢pynkuuii JIanyHosa. Y cToiiuuBOCTD 110 IEPBOMY NPHOIHKEHHIO "
Jlexyus

3HAKOMOCTOSIHHBIE, 3HAKOOPEIEIICHHbIE U 3HaKonepeMeHHbIe (opMbl. DyHKIMH JIsmyHOBA.
Teopems! JIsimyHOBa 00 YCTOWYMBOCTH, ACHMITOTUYECKONW YCTOMUYNBOCTH U HEYCTOMYHUBOCTH
JBUKECHUS.

Cucrema IMHEWHBIX MPUOTMKEHUN U METOJIBI €€ MocTpoeHus. Teopembl 00

ACHUMIITOTUYECKON YCTOMYHMBOCTH U HEYCTOMUMBOCTU CHCTEMBI 10 TIEPBOMY NMPHUOIMIKEHUIO
Ocnosnvle nonamus memul: Meto, @yHkuuii JIamyHoBa, cucTeMa JIMHEHHBIX TPUOINKEHUH.
IIpaxmuueckoe 3ansamue

®0pMa SAHAMUA: peuteHue munoevlx 3a0ay

IIpumepnvie 3a0anus:
1.UccnenoBaTh Ha YCTOWYMBOCTD MOJIOKEHHE TTOKOSI CUCTEMBI MeTo1oM (GyHKIHi JIsmyHoBa

ax__ox X
dt 2 4
ay .y ¥
dt 2 4

2.MccnenoBaTh Ha YCTOHYMBOCTB cuUCTeMY AU(QepeHIHnaTIbHbIX YpaBHEHHH IO HEpBOMY
NPUOIKEHHUIO.

X =3x—cos2y +e*
y, =2Xx—y’ +sin5y
X =—4x—-y—-xy®

!

y, =e”¥ —In(2x-y+1)+xcosy -1

Tema 6. " daementsl TOKII u onepanuonHoro ucuuciaenus."
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Jlexyust

JpobHo-pannoHaibHas GYHKIUS KOMIUIEKCHOTO apTyMEHTa, €€ HyJIH U Totockl. Dopma
Xoapucaiina u popma boge. [Ipsimoe u odpatHoe npeodpazoBanus Pypbe. YaCTOTHBIN CHIEKTP.
[Tpsmoe u o6paTHOe peoOpa3oBanus Jlammaca, OCHOBHBIE TEOPEMBI ONIEPAMOHHOTO NCUHCIICHUSI.

OcHosHble nonamus memul. OTIEpallMOHHOE UCUYHCIeHUs, popma XaBucaiiaa, popma boze.

Ilpaxmuueckoe 3ansamue

®0pMa SAHAMUA peuteHue munoesvlx 3a0ay

Ipumepnvie 3a0anus:
1.IlpeacraButh pyHkumio B hpopme boe.

s?+2
s? +6s+10
2 IlpencraButh GyHKIMHN B popme X3BHCaKIa.

F(s) =

1
3 2
s +6s° +10s

3. Haiitu wacrotHeiii cnekTp genbra-QyHKiuU. OnpeaenuTs W MOCTPOUTH  €ro
JICUCTBUTEIIBHYIO I MHUMYIO YaCTH

S+2
F.(s)=——, F,(s)=
&)= 7 RO

Tema 7. "IlepenaTounasi GyHKI U JTMHAMUYECKOT0 3B€HA CHCTEMbI YIIPaBJIeHUS.
XapakTepucTHKH JHHAMHYeCKHX 3BeHbeB CY "
Jlexyust

Hunamuueckoe 3BeHo. CBoiicTBa OII®D. XapakreprucTuueckoe ypaBHEHHE TUHAMUYECKOTO
3BeHa. OII® cucteMbl TMHAMUYECKUX 3BEHBEB: MOCIE0BATENBHOE U MAPANIETbHOE COCIUHEHNE
JTUHAMHUYECKHUX 3BEHBEB, CHCTEMBI C MOJIOKUTEIIBHON U OTPULIATEIILHON 00paTHOM CBSI3bIO.

BpeMeHHbIe XapaKTEPUCTUKN JUHAMUYECKOTO 3B€HA: UMITYJIbCHAS U IEPEX0IHas
XapakTepUCTUKU. YacTOTHAs XapaKTEPUCTHUKA JUHAMUYECKOTO 3Be€Ha. BUIbI 4aCTOTHBIX
xapakrepuctuk: BUX, MUX, AUX, ®UX, ADYUX, JIAUX, JIOUYX. ®uznueckuit cmbica AUX u
dUYX

OcHosHble noHAmus memul. EPeJATOUHas QYHKIUS JUHAMHYECKOTO 3BEHA CUCTEMBI
yIIpaBJICHUSL.

HpaxmuquKoe 3ansamue

Dopma 3aHAMUA: peuleHie MUNo8slx 3a0ay
Ipumepnvie 3a0anus.
1. U3BectHa OIID quHaMHUYECKOrO 3BEHA:
102

W(s)=———

0.1s+1
Kak u3MeHUThCS aMIITUTy1a TApMOHHYECKOTO CUTHAJIA C YaCTOTOU

ao
o, =1029%9
C

2. N3BectHa OII® nuHaMuyeckoro 3BeHa:

10



S

0.1s+1
Kak n3menuTbes (haza rapMOHMYECKOTO CUTHANA C YaCTOTON

W(s) =

ao
w, =10 2%

C
3. UsBectHa OIl® nuHAMHUYECKOTO 3BEHA!

0.1
W(s)= ;
0.25s° +0.8s +1
HaiiTu nokasarens 3aTyxaHMsi U 4YacTOTY KoJi€OaHM BPEMEHHBIX XapaKTEPUCTHK 3TOTO

3BCHA.

Tema 8. '"DJiieMeHTapHble JMHAMHYECKHE 3BeHbSl. YCTOMYMBOCTH CHCTEMbI
ABTOMATU3HPOBAHHOIO YNIpaBjeHus "
Jlexyus

DJIeMEHTapHbIe TMHAMUYECKHUE 3BEHbS, UX YUCIIOBbIE XapakTepucTuku. MccnenoBanne CAY
Ha YCTOMYUBOCTb.

OcHo8Hble NOHAMUSL MeMbl: QJICMCHTAPHBIC TUHAMUYCCKNUEC 3BCHbS, CUCTCMbI
ABTOMATHU3UPOBAHHOI'O YIIPABJICHUA.

Hparcmwtecxoe 3aHAmue

Dopma 3aHAMUAL. peuleHue munosvix 3a0ay
Ilpumepnvie 3a0anus:
1.13Bectra OII® nuHaMu4ecKoro 3BeHa.

1.7
W(E)=——
(s) 0.04s? +1

Haiitu yactory paspeiBa AUX.
2. Ha xakoil yroy ciBuraer rapMOHHYECKHN CHUTHAI C YaCTOTOH @, = 5p—aa JAHAMUYECKOE
C
3BeHO ¢ OIID
W)=

0.04s* +0.4s +1
1 4eMy paBHO 3HaueHne AUYX npu 3Toi yactore?
3. UccrnenoBath Ha ycTOHYMBOCTH muHamudeckoe 3BeHO CVY ¢ 3alaHHOM TepeaaTouyHON

byHKIHEH.

5400
W(s) =——
2s° + 2.5s + 5402
4. Ha BXOJ TMHAMHUYECKOTO 3BEHA C MepeaTOuHON (HyHKITUEH
1
W(E)=—-
) s’ +s+1

o . . ao
MOCTYNaeT TapMOHUYECKUH CUTHAJ MOCTOSHHOW aMIUTUTYIbl C YacTOTOH @, —12%% Ha
c

KakKou yroJ 6y,[[eT CMEIIIEH BEIXOJIHOM CUTHAI B YCTAaHOBUBIIEMCHH pC)KI/IMC?

CPC

N3y4enue yueOnoii uteparypsi [1], [2], [3]
Pemenne 3amad 1mo remaMm

[ToaroroBka K MOAYJIEHOMY KOHTPOITIO
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5 YueOHO-MeTOAMUYECKOE 00ecnevyeHne 1 CAMOCTOSATe/IbHOIH padoThl 00yYAOIUXCS

B uenom BHeayauTOpHas caMocTOsITeNIbHAs paboTa CTyJAeHTa MPU U3YYEHUH Kypca BKIIIOYAET
B ce0s1 creayrommue BUabl paboT:

—npopaboTka (M3ydeHue) MaTepUaioB JICKITUH;

— YTeHHE U MpopaboTKa PeKOMEHI0BAaHHON OCHOBHOMW U JIOTIOJIHUTEIILHON JINTEPATYPHI;

— MOATOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSATHUSM;

— TIOHUCK M TPOpaboTKa MaTepraioB u3 MHTepHET-pecypcoB, IEPUOIUIECKOM M1eUaTH;

— BBINOJTHEHHE JJOMAITHUX 33JIaHUH B (hOpMe TBOPUECKUX 3aJJaHUH, KeC-CTaauu, TOKJIA0B;

— IOJrOTOBKA IIPE3EHTALMHN Ul UIUTIOCTPALUU JTOKJIA 10B;

— BBINIOJIHEHME KOHTPOJBHOM  paboOThl, €ciau MPelyCMOTpEHa Y4YEOHbIM  IIJIaHOM
JUCIUIINHBI,

— MOATOTOBKA K TEKYIIEMY U UTOTOBOMY (IIPOMEXKYTOUHAS aTTeCTAIUsl) KOHTPOJO 3HAHUMN
M0 IUCIMILIUHE (PK3aMEH ).

OcHOBHast J10JII CaMOCTOATENbHOW pabOThl CTYJAEHTOB MPUXOAUTCS Ha MNPOpabOTKy
PEKOMEH/I0BaHHOM JMTEpaTypbl C I€JIbI0 OCBOEHHUS TEOPETUYECKOTro Kypca, IOJIIOTOBKY K
MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATUSAM, TEMAaTHKa KOTOPHIX MOJIHOCTHIO OXBATHIBAET COJIEPIKAHUE
Kkypca. CamocrosiTenbHas padoTa 10 MOAr0TOBKE K CEMUHAPCKUM 3aHATHSIM IIPEIIO0JaracT yMeHue
paboTath ¢ MepBUYHON MHPOPMAITHCH.

6 @oHA OIEHOYHBIX CPeICTB /Jsi TMPOBeJeHUs] TNPOMEXKYTOYHOH AaTTecTaAlUuHN
o0yyarommxcsi Mo JMCHUIINHE

6.1 Cmpyxkmypa ¢ponoa oyenounvix cpeocme

@DOH/JT OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS MPOMEKYTOUHOM aTTeCTallMi 00YYaIOIIUXCS 110
qucuurinHe «MareMaTudeckue OCHOBBI TEOPUU CHUCTEM) MPEJICTABIIEH B MPUJIOKEHUN K paboueit
nporpaMMe AUCHUILIIUHBI U BKITIOYAeT B ceOsl:

—TIepeUueHbh KOMIIETEHIIMN C YKa3aHHEM JTamoB WX (POPMUPOBAHUS B MPOILIECCE OCBOCHUS
0o0pa3oBaHus; TMEpeYeHb KOMIETEHIMH C yKa3aHMEM OJTamoB WX (OpMUpOBaHHUS B IMpoIlECCe
OCBOEHHS 00pa30BaTeNbHOM MPOTPaMMBbI;

— ONMCAHME MOKAa3aTeJIe U KPUTEPHUEB OIIEHWBAHUSA KOMIIETCHIIMM Ha Pa3JIMYHBIX 3Tanax MX
(dbopMHUpOBaHUs, OTTMCAHUE IITKAJTT OIICHUBAHUS,

— TUMOBBIE KOHTPOJIbHBIE 3aJaHUsl WM MaTepuanbl, HeOOXOIUMBIC NS OIEHKU 3HAHHIA,
YMEHHI, HaBBIKOB U (WJIM) OMNBITa JEATEIHHOCTH, XapaKTePU3YIOMIMX dTambl (OPMUPOBAHUS
KOMIICTCHITU;

— METOJAMYECKUE MaTepualibl, ONPEACIAIOIIME IPOLEAYPhl OLICHUBAHUS 3HAHUW, YMEHH,
HABBIKOB ¥ (WJIH) OTIBITA JIEATEIHHOCTH, XapaKTePU3YIOIIHNX dTarbl GOPMUPOBAHUS KOMITETEHITHIA.

6.2 Ilepeuenv 60npocoe K NPOMENHCYMOUHOU ammecmayuu.

Lllecmoit cemecmp (3auem ¢ oyeHKOI)

1. JlokanbHblil (0€3yclOBHBIN) AKCTpeMyM (GYHKIUU OJHOTO M HECKOJIBKHUX apryMEHTOB:
AHAIUTUYECKUE METOBI PELICHUS

2. VCIOBHBIA 3KCTpeMyM (PYHKIHHM HECKOJBKHMX apryMEHTOB. IOCTaHOBKa 3a/ad, METO]
MHOXkHUTENeH Jlarpanika

3. I'panuenTHBIC METO/IBI OE3YCIIOBHON U YCIIOBHON ONTUMHU3AINHI

4. I'paduueckuii MeTOJ peIIeHus 3a/1a4H IJ100aTbHOT0 SKCTPEMyMa
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5. IlocraHoBKa 3agauv AMHAMUYECKOTO IIporpamMmupoBaHus. [IpuHIUII ONTUMAaIbHOCTH.
DyHKIIMOHATBHOE ypaBHEeHUE bennmvana

6. ITpumepsr 311

7. OcHoBHble NOHATUS M XapaktepucThku CMO. OpHoKaHanbHbIE M MHOTOKaHAJbHBIE
CUCTEMBI C OTKa3aMHU

8. OcHoBHble moHATHS U XapakTepuctuku CMO. OpHoKaHalIbHBIE W MHOTOKaHAJIbHBIE
CUCTEMBI C 0XKHJIaHUEM

9.0CHOBHbIE MMOHITUSA TEOPUU YCTONYMBOCTH.

10. MccnenoBanne Ha YCTOWYMBOCTD OJHOPOIHBIX CUCTEM AU(PepeHINANbHBIX YPaBHEHUN C
MOCTOSTHHBIMH K03 duninentamu. Kpurepuii ycroitunBoctu JlsimyHoBa

11.Metox ¢ynxuwmii JIsmynoBa

12. YCcTOWYMBOCTD 110 MIEPBOMY ITPUOJIIKEHUIO

13. Oneparopnas nepenatoyHas GyHKIHMS JUHAMUYECKOTO 3BeHa CY

14. OneparopHas nepenatoyHasi GyHKIUS CUCTEMbI TMHAMUYECKUX 3BeHbeB CY

15.BpemenHble XapaKTEpUCTUKH JUHAMUYECKOro 3BeHa CY

16. HacToTHBIEC XapaKTePUCTUKH TUHAMUYeckoro 3BeHa CY

17 . ®usnueckuit cmpica AUX, PUX u UX

18. DnementapHble (TUNOBbIE) aUHaAmMHYeckue 3BeHb CY W UX XapaKTePUCTUKU:
Oe3pIHepIuabHOE, AU depeHInpyoIIee, UHTETPUPYIOIEe 3BEHO

19. DOnemenrtapuble (THNOBBIE) OuWHaAMUYeckue 3BeHbS CY U UX XapaKTEPUCTUKHU:
ariepuouuecKoe, peaabHoe AudQepeHnupyronee 3BeHO € 3ala3JblBaHUEM, IPOIOIHMOHAIBEHO
UHTTETpUpPYIOIIee

20. DnemenrtapHble (THUMOBBIE) auHamMuueckue 3BeHbS CY W HMX XapaKTePHCTUKU:
JUHAMHYECKHE 3BE€HbSI BTOPOTO MOPSJIKA

21. Ilonstue u kpurepuid ycronunBoct CAY

22.Y CTOWYMBOCTD AJIEMEHTAPHBIX TUHAMUYECKHX 3BEHHEB

23. Onpexnenenne HEYETKOTO MHOXKecTBa. HocuTens HeueTkoro MHOkecTBa. [TomMHOXKecTBO
HEYETKOI0 MHOKECTBA

24 OyHKUMS TPUHAUICKHOCTH HEUETKOr0 MHOXeCTBAa. VIHIEKChl HEUYeTKOCTH, Mepa
HEYETKOCTH.

25. OcHOBHBIE OTepalliy HaJl HEYETKUMU MHOXXECTBAMU

26. IloHaTue HeyeTKOro yucia. Anredpandeckue onepaiy HajJ HeYeTKUMHU YUCIIaMH.

27. TpeyronbHble U TpanelUeBUIHbIE HEUETKHE YUCIIA.

28. HeueTkue OMHapHbIE OTHOIIEHHS, CIOCOOBI UX 33aJJaHUS U CBONCTBA.

29. Heuetkue OyneBbl epeMeHHbIE U (YHKIIUU OT HHX.

30. IIpunoxeHus TEOpUH HEYETKMX MHOKECTB B YIIPABICHUH CUCTEMaMHU.
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7 Pexomenayemasi JuTeparypa

7.1 Ocnosnas numepamypa

1. Mumun B.M. HccrnemoBanue cuCTeM yIpaBiieHUs. YUYeOHUK i BY30B - MOCKBa:
IOHUTHU-ITAHA, 2003. - 527 ¢

7.2 /lonoanumenvnan numepamypa

2. [uckynoB H.C. [luddepennuanbHoe U UHTETPAIbHOE UCUUCICHUS B 2-X TOMaX: Y4eOHUK
s BTy30B - M: UuTterpan-Ilpecc, 2003 r., 544

8. Meroauyeckue yKka3aHus 1Jisl 00y4al0IUXCS 10 OCBOEHUIO THCIIUTITHHBI

Mertoauka npernoiaBaHus JTaHHOW JUCIUILIMHBI MPEANOJIaracT YTCHUE JICKIIUN, TIPOBEICHHE
MPAKTUYECKHUX 3aHATHH, TPYIIOBBIX W WHIWBHYATbHBIX KOHCYJIBTAIIUH 110 OTACIBLHBIM (Hanboiee
CJIOKHBIM) crienuduyeckuM mnpoodiieMam JUCIUILTUHBL. [IpeaycMoTpeHa caMocTosTeNbHas padoTa
CTYICHTOB, a TaK)Xe IMPOXOXKJICHUE ATTECTAIIMOHHBIX HCIBITAHUN MPOMEKYTOYHOH aTTeCTalluu
(3x3ameH 1 nuddepeHITMPOBAHHBIN 3a4€T).

JIeKIu  TOCBAIIAIOTCS  PACCMOTPEHUIO OCHOBHBIM  IOHSATHSM, HamOoJee BaKHBIX
TEOPETUYECKUX BOMPOCOB. B Xoje JeKImii CTyJeHTaM ClIeyeT MOArOTOBUTh KOHCIICKTHI JICKITHIA:
KpaTKO, CXEMaTUYHO, TIOCJICIOBAaTEIIbHO (DUKCHPOBATh OCHOBHBIC IIOJIOXKCHHS, BBIBOJIBI,
(bopMymHpoBKH, 000OIICHHUS; TIOMEYaTh BaKHBIC MBICIIH, BBUICISATH KIIOYEBBIC CIOBa, TEPMHUHBI,
0003HAYNTHh BOIPOCHI, TEPMHUHBI, MaTepuai, KOTOPHIH BBI3BIBACT TPYJHOCTH, IOMETUTH U
MOTBITATHCSI HAaWTH OTBET B PEKOMEHJyeMOoW IuTeparype. Eciam caMocTosTenbHO HE yaaercs
pazo0paThcsi B MaTepuaiie, HeooXoauMo chOpMYITHpPOBATh BOMPOC W 3a7aTh MPEMOJIaBaTeslo Ha
KOHCYJIbTAIINH, Ha TPAKTHUECKOM 3aHSATHH.

[lenpro TPOBEACHHSI MPAKTUYCCKUX 3aHATHHA SIBIIICTCS 3aKpCIICHWE 3HAHWUU CTYICHTOB,
MOJIyYEHHBIX UMHU B XOJI€ M3YyYEHHUs TUCIUIUIMHBI HAa JIEKIUAX M CaMOCTOSTeNnbHO. Bo Bpems
MPAKTUYECKUX 3aHATUN PEIIAIOTCS 3aJadd 10 PAcCMaTPUBAEMBIM B Kypce JICKIIMH TeMaM,
MIPUMEHSITCS OCHOBHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA. CTYIEHT J0KEH HAyYUTCs peuiaTh 6a30Bbie
3a/1a9M 10 KKJIOW TeMe, a TaKKe MPUMEHSTh TOJYyYCHHBIC HABBIKK I PEIICHUS PeaTbHBIX
MPUKIIAIHBIX 33724

[Tpr W3y4YeHUH JUCIUTUTMHBI UCTIOIB3YIOTCS MHTEPAKTUBHBIC METOABI 00ydeHUs, HarpuMmep,
JIeKIMs-BU3YaIU3allus, Tpeanoarailas Mnojaadyy maTepuana C HCIOJb30BAHHEM TEXHUYECKUX
CPEJICTB OOYUEHUS C KPATKUMHU KOMMEHTAPHUSAMH JIEMOHCTPUPYEMBIX MaTepraioB (TIpe3eHTAIIN ).

9. Ilepeyenb HMHG(OPMALMOHHBIX TEXHOJIOTHI, HCIOJb3yeMbIX NPH OCYLIECCTBJICHUH
o0pa3oBaTeIbHOIO Ipolecca MO0 JUCHHMILIMHE, BKJIKYasi IepeYeHb NPOrPaMMHOIO
ol0ecrieyeHust 1 MHGOPMAIMOHHO-CIPABOYHBIX CHCTEM

9.1. Ilepeuenv uHBOpMaAUUOHHBIX MEXHOI0ZUL, UCHOALIYEMbIX NPU OCYULECMEIEHUU
odpazoeamenvnozo npoyecca

—  DJEKTPOHHbIE 00pa30BaTENbHBIE PECYPCHI;

—  UCHONB30BaHUE CIal-Mpe3eHTaIHiH;

— MHTEPaKTHBHOE OOIleHHe C OOy4yalolMMHUCS W KOHCYJIbTHPOBAHUE MOCPEICTBOM
WHTEepHET, UCTIONB3Ys COIMATBHBIC CETH, CIICIIMATU3UPOBAHHEIE TPOTPAMMEI (HampuMep, Z0om), a
TaK>Ke JIEKTPOHHOMN MOYTHI;

14



—  HCIIOJIb30BaHME AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEeILHON CPEIbI.

9.2. Ilepeuenv npocpammnozo obecneueHus, UCHOILIYEMO20 RPU OCYULECHIBIEHUU
obpazoeamenvnozo npoyecca
[Ipy OCBOGHMM JUCHUIUIMHBI  HCIOJB3YETCS  JHUIEH3HOHHOE IPOrpaMMHOE
o0ecnieueHue:

1. omepanuonHsle cucTeMbl Astra Linux (unm wWHas omepalMoHHAas CHCTEMA,
BKJIIOUEHHAs! B PEECTP OTEUECTBEHHOTO MPOTrPaMMHOI0 00eCIIeYeHH s );

2. KoMIUIeKT oducHbIXx mporpamm P-7 Od¢wuc (B cocraBe TEKCTOBOIO IPOLECCOpa,
mporpaMMbl  pabOTBl C BJIEKTPOHHBIMU TaOJHMIIAMHM, MPOrpaMMHBIE CpPEICTBA
pelaKTUPOBAHMS U IEMOHCTPALIUH MIPE3CHTALHI);

3. mporpamma MpoBEpKH TEKCTOB Ha MPEAMET 3aMMCTBOBAHUS «AHTHUILIIATAAT.

10. MaTrepuajJbHO-TeXHHUYECKOEe OOecredeHue TN CIUTIIUHbI

Ha Ka(bez[pe nmeercs 4 ayauTopuun IJid IpOBCACHUS JICKIIMOHHBIX U IMTPAKTHUYCCKUX 3aHSITHH.
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