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Pabouas mporpamma nuctuiuinHbl coctaBieHa Ha ocHoBaHuu PI'OC BO mo HampaBieHHIO
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1 ey u 3a1aum y4eOHOM JUCHMILIHHBI

Llenbro IUCHUIUIUHBI ABIsETCA (OPMHUPOBAHUE y OYAYIIMX CHELMAIMCTOB 3HAHUI U yMEHUMN
0 TNPUMEHEHUIO amnmapaTa M METOAOB TEOpUH CcHCTeM B Oynymeidl mnpodeccrnoHaabHON
NESITEbHOCTH.

OcHoBHast 3agmada kypca «MOTC» 3akmouaeTcsi B pa3BUTUHM Yy CTYJIEHTOB HaBBIKOB
MOJICJINPOBAHMS IIPOLIECCOB U SIBIEHUI CPEACTBAMHU COBPEMEHHOM TEOPUHU CHUCTEM C BO3MOKHBIM
H&HBHeﬁMHM IMPUMCHCHUEM BBEIUHMCIIMTEILHON TEXHUKH.

2 TpeOGoBaHus K pe3yJibTaTaM OCBOEHHS JUCHUILIUHBI

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

OIIK-4 — Cnoco0GeH OCymEeCTBIATh OIEHKY d(()EKTUBHOCTH CUCTEM YIPABICHHSA,
pa3pabOTaHHBIX HA OCHOBE MAaTEMaTHYECKUX METO/IOB.

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

Tabmuna — Ilnmanupyemble pe3yibTaThl OOY4YeHHsS MPU W3YYCHUHM AMCLUILIIMHBI,
COOTHECEHHBIE C TUTAHUPYEMBIMU PE3YJIbTaTaMH OCBOCHHUS 00pa30BaTEIHLHOM MPOTPaMMBbI
Kon [Inanupyemsble Kon u | [Inanupyemserii  pesynerat | Kon
KOMIICTCHIIMYU | Pe3yNbTaThl OCBOCHHS | HAMMEHOBaHHE 00y4YeHHs IO IUCHHIUIMHE | MOKa3aTes
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 PaOOTHI | 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, aJanTHPOBATh
CHUCTEM perieHus st
BBIYHACIUTEIHLHON
TEXHUKH.
Baaners: B(OTIK-4)1
— OCHOBHBIMH (haKTamH,
MOHSTUSAMH,
oTpeAeeHUSIMHU u
ANTOPUTMAMH  M3y4aeMOM
JUCLUUIUIMHBL.

3 MecTO JMCHUIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrpaMMBbl

Jucnummaa «MaremaTudeckrue OCHOBBI Teopuu cuctem» ompeaeneHa OI'OC BO kak
oOs3aTenpHas TUCHUIUIMHA. B cucreMe BY30BCKOW MOATOTOBKHM AMCHUIUIMHA «MaTemaTHuecKkue
OCHOBBI TEOPHUHM CHCTEM» OIUPAETCs] Ha AMCUUIUIMHBL. anreOpa M TreoMeTpus, MaTeMaTUYeCKUH
aHaJIN3, METOAbl ONTUMU3ALINH, SJIEKTPOTEXHHUKA U JIEKTPOHUKA.

Teopernueckue 3HaHUS U IPAKTUYECKHE HABBIKH, CHOPMHUPOBAHHBIC Y CTYJICHTOB B IIpOLIECCE
WU3Y4YECHHs  OUCLMIUIMHBL  «MareMaTH4ecKMe  OCHOBBI ~ TEOPHMHM  CHUCTEM»,  SIBISIOTCSA
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BCIIOMOT'aTCIIbHBIMU TIPU HU3YUCHUMU: «Teopml BepOHTHOCTefI, MaremMarnudcckKkas CTaTUuCTHUKa U
CIIy4ailHbIE MPOLIECCHI.

4 Conep:kaHue QU CHUTIINHbBI
4.1 Temamuueckuit nian OUCUUNIUHDL

KonTakTHas
paboTa mo BUAAM
Y4eOHBIX
3aHSATHH o
=
= =
) = =
S « 3 =
Z = 2. =
g 28 = 5
= =
HanmeHoBaHMe Pa31esioB U TeM = 2 gl & g =
= = I~ = =) S
= = 2| = = =
< I o = 3] )
o = o wa E :
@ = ) = I~ e
[==) = = ] 7 £z o
=) wa — o ot =
3] = = o = o E =
s 2 == S = 2 =
= S E| 8 = h = BB
= = | EE | 2 S =
S = =S| EE| 9 e = 2 E
S| 5| £l 28 8| & g S
=
R | <« 5108 5| © S =R
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Tema 1. "Cratuueckas ontumuzamus” | 13 | 6 2 4 7 Ompoc, penieHue
3aga4
Tewma 2. "JlunamMuueckast 13 |6 2 4 7 Omnpoc, pemieHue
ontuMuzanus" 3a1ay
Tewma 3. "BeposatHocTHOE 13 |6 2 4 7 Omnpoc, pemenne
Mo enupoBanne. CHCTEMBI MaCCOBOTO 3aja4
obcmyxuBaHus"
Tema 4. "OcHoBHble oHATHS Teopun | 13 | 6 2 4 7 Omnpoc, pemenne
ycToiunBoctu" 3a71ay
Tema 5. "Meron ¢pynkuuii JIanynosa. | 13 | 6 2 4 7 Omnpoc, pemenne
Y CcTOWYNBOCTB IO IEPBOMY 3a1a4
MPUOTKEHUIO"
Tema 6. "Onementsl TOKII u 13 |6 2 4 7 Omnpoc, pemieHne
OIEPaLMOHHOT0 HCUHUCIIEHUS" 3aga4
Tewma 7. "llepenarounas GyHKIUSL 13 |6 2 4 7 Omnpoc, pemenne
JUHAMHYECKOTO 3BEHa CUCTEMBI 3aja4
ynpasiieHus. XapaKkTepUCTUKU
IUHAaMHAYeCKnX 3BeHpeB CY"
Tema 8. "DemMeHTapHbIC 17 |19 3 6 8 Omnpoc, perieHue
JUHAMUYECKUE 3BEHbS. Y CTOHYNBOCTh 3a7a4
CHCTEMBI aBTOMATU3UPOBAHHOTO
ynpasjieHus"
3adeT ¢ OIeHKON
Hroro 108 |51 |17 |34 57




4.2 Temamuueckuit n1an OUCYUNIUHBL 011 3A0YHOU hopmbl 00yUeHUU

Konmaxkmnuas
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1 2 3 4 5 6 7 8 9
Tema 1. "Cratuyeckas ontumuzanusal 12 | 1 1 11 | Ompoc, pemienue
3aja4
Tewma 2. "Jlunamuueckas 12 |1 1 11 | Onpoc, peuienue
ontumMuzanusa " 3a1a4
Tewma 3. "BepositTHoCcTHOE 14 |2 1 1 12 | Ompoc, penicHue
MoienrpoBanue. CUCTEMBbI MacCOBOI| 3ajaq
obcnmyxuBaHus"
Tema 4. "OcHoBHBIE TOHATHUS TeopuH 14 | 2 1 1 12 | Ompoc, pemenue
ycToiunBocTu" 3a71a4
Tema 5. "Meton ¢ynkmmii JIssmynosa 13 | 1 1 12 | Ompoc, pemeHue
Y CTONYUBOCTH 110 IIEPBOMY 3a1a4
npUOIKEHHIO "
Tema 6. " Onementsl TOKII u 13 |1 1 12 | Ompoc, pemieHue
OTEpalMOHHOT0 UCUUCIIEHHUS." 3aja4
Tema 7. "llepenarounas ¢pynkuus |13 |1 1 12 | Ompoc, pemienue
JTMHAMAYECKOTO 3B€HA CUCTEMBI 3aja4
yrpaBieHus. XapakKTepUCTUKU
IUHAMHAYECKHUX 3BeHbeB CY "
Tema 8. "DnemeHTapHbIe 13 |1 1 12 | Ompoc, pemienue
IUHAMHYECKUE 3BEHbA. Y CTONYHNBOC] 3a1aq
CUCTEMBI aBTOMAaTHU3HPOBAHHOTO
ynpasieHus "
3aueT ¢ OLEHKOM 4 4
Hroro 108 |10 |4 6 94 4

4.3 Cooepicanue oucuuniunol

Tema 1. "Crarnuyeckas ontumusanusa "

Jlexyust




OcHOBHBIE O3Tambl OPUHATHS pemeHui. JIOKalbHBIA 3KCTpeMyM (QYHKLUMH OJHOTO U
HECKOJIbKMX apTyMEHTOB: aHAIMTHYECKHE, TPAaPUIECKUE M YUCICHHBIE METO/IbI TTOMCKA. MeTO b
TPaAUEHTHOrO CIYCKA U MOAbEMa. Y CIIOBHAs ONITUMU3ALMsA, METOJ MHOXKUTENEH Jlarpanxka

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

Ipumepnvie 3a0anus.
1. HUccnemoBare moBefeHHWE (GYHKIMM B OKPECTHOCTH 33JaHHOM TOYKH C HOMOUIBIO
IPOM3BOHBIX BBICHIUX MOPSIIKOB.
f =6e*" —x® —6x* —15x—16, X, =-1
2.VccnenoBath Ha JOKAIBHBIN SKCTPEeMyM (DYHKIIHIO
f(xy)=2x*+y* —x*-2y?
3.HccrnenoBaTh Ha JTOKAIBHBIA SKCTPEMYM (yHKIIHIO
f(X;y;2)=3x* +3y° +2° —4Xy+yz+2X—Yy + 212
4. MeTo0M IpaiMEHTHOTO CITyCKa HAWTH JIOKAJIbHBI MUHUMYM (pyHKIMN
f(x,y)=e* (x +yi+ Zy)
C TOYHOCTBIO ¢ = 0.002
5. Haiiti HanGospliee 1 HaMMEHbIIee 3HaYeHUs (PyHKITHH
f(x;y;2)=x+2y+z2
YIIOBJIETBOPSIOIIEE YCIOBUSM:
2x* +y? -2 -2=0
y>+12°-2=0
6.I'paduuecku HaiiTH HanboJIblIIEe U HAUMEHbIIee 3HaYeHHE (DYHKIIUU
F(x;y)=(x=3)" +(y-4)°
TIPU YCIIOBHUSX
3x+4y<25
Xy>4
X, y=>0

Tema 2. " Inunamuueckasi ontuMuzanus "
Jlexyust

Junamuueckue cuctemsl. J[MCKpeTHbIE U HEMPEPbIBHbIE TUHAMUYECKHE crucTeMbl. O01mas
3a/1a4a JMHAMUYECKOIo TporpaMMUpoBaHusl. [lepeMeHHbIE COCTOSHNSA U IEPEMEHHBIE YIIPaBICHUS.
[Tpunuun ontumansHocTH. OCHOBHOE (PYHKIIMOHAIBbHOE ypaBHeHUE bennmana. YciaoBHas u
0e3ycioBHasE ONTUMHU3ALHUS.

OcHogmbie nonsamus memul. THHaAMUYECKasi ONTUMU3aLUs, IPUHLIUI ONITUMAJIBHOCTH.

IIpakxmuueckoe 3anamue

QOPMCI SAHAMUA: peutleHue munoeovlx 3a0au.

Ipumepnvie 3a0anusi:



1. HaiiTu onTHMaibHYIO CTPATETHIO SKCIUTyaTallud OOOpYAOBaHUS 3a MEepuoJ B 6 JIeT ¢

R(t)

TaOJIMYHO 3aJaHHBIMHU q)YHKHI/IHMI/I JOXOJHOCTHU W OCTaTOYHOM CTOMMOCTH S(t) .

t 0|1 ]2(3]|4
Rt) | 8|7 |7]6]6
S(t) |12|10|8|8|7|6]|4

K Hauamy »SKCIUTyaTallmM BO3pacT oOopynaoBaHms coctaBiuser U =lron. Ilema moBOro
obopynoBanus P=130eH.e0.

2. Ha pasBuUTHE dYeThIpeX mnpeanpusTuii BbyaeneHo 120 aed. ex. D¢EHEKTUBHOCTH
KaIUTaJIOBIIOKEHUH TIPUBEICHA B TA0JIHIIC:

i 191919 |9
0 [o Jo Jo Jo

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
12068 [80 [81 [92

Haiitn onTuManpHbIN IUIaH pacipeneeHnss HHBECTULUN.

Tema 3. "BeposiTHOCTHOE MoeupoBanne. CHCTEeMbI MACCOBOI0 00CTy:KMBaHus"
Jlexyus

Canyuaitnsle npoueccsl. CucTEMBI ¢ JUCKPETHBIMU COCTOSIHUAMU. IIponeccsl ¢ TMCKpeTHBIM U
HenpepbIBHBIM BpeMeHeM. [1oTok coObITuii. MapKOBCKHUIT MOTOK COOBITUHN U €T0 MIOTHOCTb.
[TyaccoHOBCKHII TOTOK COOBITHI U ero cBoiicTBa. ['pad) nepexoaoB (cOCTOSIHUIA) CHCTEMBI,
npesenbHbINA peKUM crucTeMbl. CUCTEMBI MacCOBOTO 00CIyXUBaHHs. OCHOBHBIE AJIEMEHTHI U
nokasarenu 3¢ ¢pextuBHOocTH CMO. OntHOKaHaIbHBIE U MHOTOKaHalIbHBIe CMO ¢ oTKa3aMu U ¢
0’KMJIAaHHEM M UX OCHOBHBIC YHCIIOBBIE XapPAKTEPUCTHKH.

OcHogHnble noHAmus memul: BEPOSITHOCTHOE MOJICITUPOBAHNE, TIOTOK COOBITHIA, CHCTEMBI
MaccoBOT0 00CITyKHBaHUS.

IIpaxmuueckoe 3ansamue
Dopma 3anAMUA. peuieHie MUnossix 3a0ay ¢ npumenenuem IBM.

Ipumepnvie 3a0anus:

1.B otnene koHTpost paboTaroT 5 KOHTpoJiepoB. Eciu geTanb mocTymaer B OT/AEIN, KOTJIa BCe
KOHTPOJIEPHI 3aHATHI MPOBEPKOM MOCTYNMUBUIMX JE€Tajleil, TO OHAa MPOXOAMUT HENpoBepeHHoW. B
CpeHEM B TE€UEHME 4Haca B OTnen nmoctynaer 24 neranu. Ha mpoBepky AeTanu OJMH KOHTPOJIEp
TPaTUT B CPEITHEM 5 MUHYT.

Paccuntath

BepositHocTh nipocTost kaHanoB CMO

BeposTHOCTB O0TKa3a 1 MPOLEHT O0CITY)KUBaHUS

AOGCOTIOTHYIO MPOMYCKHYIO CIOCOOHOCTH CHCTEMBI

CrerneHb BOBJICUEHHOCTH KOHTPOJIEPOB B MPOLIECC TPOBEPKU

CKONBKO KOHTPOJIEPOB JOMOJIHUTEIHHO MOTPEeOyeTCs BBECTH B OTAEI MPOBEPKH, YTOOBI A0S
HENPOBEPEHHBIX JleTasiel cocTaBuia He 6omnee 1%?



2.B nopty umeercs nmpuyai Ui pa3rpy3ku cyaoB. MHTEHCUBHOCTh IOTOKA CY/JI0B, 3aXOASINX

B IIOPT COCTABIIAET 0.4;}—?1'1. Ha pasrpy3ky oJHOro cyaHa TpaTUTCs B CpeiHEeM 2 CyTok. B mopty
MOTYT OXHJIaTh pa3rpy3Ky OJHOBpeMeHHO He Oonee 10 cymoB.

Paccuutats:

BeposiTHOCTB ITpOCTOS ITpUYaiIa

BeposaTHOCTb TOrO, UTO pa3rpy3Ky OKUIAIOT B OPTY He OoJiee TpexX CyI0B

BeposiTHOCTB TOTO, UTO MOJOLIEALIEE K IOPTY CYIHO HE OyIET pa3rpyKeHo

CKOJIBKO B CpEJTHEM CYA0B B MIOPTY OXKUAAIOT Pa3rpy3Ky?

CKOJIbKO BPEMEHHU B CPEJIHEM TPATAT CyJa, IPUILIEIIINE B IOPT HA pa3rpy3ky?

C Kakoll CKOpPOCTBIO HY)KHO pasrpyXaTb CYIHO, 4YTOOBI €ro cpeaHee oOmiee Bpems
HaXO0X/IEHU B ITOPTY HE MPEBBILIANIO 5 CYTOK?

3.B aucnerdepckoii Takcu 3asBKU IPUHUMAIOT 2 omneparopa. B cpeanem 3a yac nmocrynaet 30
3BOHKOB. CpeznHee Bpemsi mpuema 3asBku coctaBisier 40 cexyna. Kaxaplii nucrnerdep Moxer
MIOCTaBUTh Ha OXKHUJaHHUE | 3asBKYy.

Paccuurats:

1.BepositHOCTB IpoCcTOS TeNne(hOHHOM TMHUN 0€3 3asIBOK

2.BeposATHOCTB TOTO, YTO 1 3BOHOK HAXOJATCS B PEKUME 0XKUJJaHHUS OTBETA

3.BeposTHOCTh TOTO, YTO IMOCTYNHBIIMA B JUCIETYEPCKYIO 3BOHOK HE OymeT oOCiITy:xeH
oreparopamMu

4.CpenHee 4ncio AUCIETYEPOB, IPUHUMAIOLIUX BbI30B

5. CpeHee 4MCiI0 3aKa34YMKOB, OKUAAIONIMX OTBETA OIlepaTopa

Tema 4. ""OcHOBHbIE IOHATHS TEOPUH YCTOHYNBOCTH"
Jlexyus

Y CTONYMBOCTh, ACUMIITOTHYECKAs! YCTONYMBOCTh U HEYCTOMYUBOCTSD 110 JIAmyHoBy. Touka
MOKOsI cucTeMbl MU depeHIINaTbHBIX YpaBHEHH nepBoro nopsaka. McecnenoBanue Ha
YCTOMYUBOCTH OJJHOPOAHBIX CUCTEM JIMHEHHBIX AU hepeHInanbHbIX YpaBHEHUH ¢ TOCTOSHHBIMU
koa¢p¢punmentamu. Knaccudpukanus touek nokosi. @azossie noprpetsl. Kpurepuit
aCHUMIITOTUYECKON YCTOMYMBOCTH OJTHOPOTHOM CHCTEMBI / TMHEWHBIX U (hepeHInaTbHBIX
YPaBHEHUH C IOCTOSIHHBIMU KO3 PHUIIEHTAMHU.

OcHo8Hble NOHAMUS MeMbl: TCOpHUA YCTOI\/JILII/IBOCTI/I.
Hpaxmuttecxoe 3arAamue

Dopma 3aHAMUA. peuieHue MUnosslx 3a0au.
IIpumepnuie 3a0anus:
1.HaiiTu oGmiee pemenue cucreMsl 1udepeHnalIbHbIX YPaBHEHUH MaTPUUHBIM METOJI0M

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

2. Haiittm o0mee pemenne cucteMsl Iup(GEepeHIUANTFHBIX  yPaBHEHUH  METOJOM
IIOCJIEA0BATENBHOIO UCKIIIOYEHHS] IEPEMEHHBIX

y1' =Y, +2y, +Cc0s3X

yzl =3y, +2y, —2sin 3x



1. Haiitu o0mee pemenue cucreMsl Iup@GepeHIUaIBHBIX YpPaBHEHUH METOA0M
MHTETPUPYEMbIX KOMOMHAIINN

oy,

h 2y 3y,
oy,

2 = 5y vy,

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

Y. :12y1 + 5y2

!
y, =5y, +12y,
5.WccnenoBaTh Ha YCTOHYMBOCTH CUCTEMY TU(PEpEeHINATBHBIX YPaBHEHHH

Y. =¥ t 2y3
Y, =_4y1 +3y2 +4y3
Y; =Y, + ZY3

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

3HAKOMOCTOSIHHBIE, 3HAKOOIPEIEIICHHbIE U 3HaKonepeMeHHbIe hopmbl. DyHkuuu JlamyHoBa.
Teopems! JIsimyHOBa 00 YCTOWYMBOCTH, ACHMITOTUYECKONW YCTOMUYNBOCTH U HEYCTOMYHUBOCTH
JBUKECHUS.

Cucrema JITMHEWHBIX MPUOTMKEHUN U METOJIBI €€ ocTpoeHus. Teopembl 00

ACHMIITOTUYECKON YCTOHYHMBOCTH U HEYCTOMYMBOCTH CUCTEMBI 110 IIEPBOMY MTPHOIMKEHHIO
Ocnosnvle nonamus memul: Meto, @yHkuuii JIamyHoBa, cucTeMa JIMHEHHBIX TPUOIMKEHUH.
IIpaxmuueckoe 3ansamue

®0pMa SAHAMUA: peuleHue munoeovlx 3a0ay

IIpumepnvie 3a0anus:
1.UccnenoBaTh Ha YCTOWYMBOCTD MOJIOKEHHE TTOKOSI CHCTEMBI MeToIoM GyHKIHi JIsmyHoBa

ax__ox_ X
dt 2 4
dy_, ¥y ¥
dt 2 4

2.WccnenoBarh Ha YCTOMYUBOCTH CHCTEMY AU QPEPEHIHATBHBIX YPAaBHEHHH IO TIEPBOMY
NPUOIKEHHUIO.
X =3x— cos2y +e"
yzr =2X -y’ +sin 5y
X =—4x—y-xy’

!

y, =¥ —In(2x -y +1)+xcosy -1

Tema 6. " daementsl TOKII u onepanuonHoro ucuuciaenus."
9



Jlexyust

Jpob6Ho-pannoHanbHas (yHKIUS KOMIUIEKCHOTO apryMeHTa, €€ HYJIH U Tolitockl. Gopma
Xoapucaiina u popma boge. [Ipsimoe u odpatHoe npeodpazoBanus Pypbe. YaCTOTHBIN CHIEKTP.
[Tpsmoe u o6paTHOe npeodpazoBanust Jlamnaca, OCHOBHBIE TEOPEMbI ONEPATMOHHOTO NCUUCIICHUSI.

OcHosHble nonamus memul. OTIEpAllMOHHOE UCUHCTIeHU, popma XaBucaiiaa, popma boze.

Ilpaxmuueckoe 3ansamue

®0pMa SAHAMUA peuteHue munoesvlx 3a0ay

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

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

F(s)=

S+2 1
FO)=— RO =77+
s +1 $° +6s° +10s
3. Haiitu wacrotHeiii cnekTp genbra-QyHKiuU. Omnpenenuts W MOCTPOUTH  €ro
JICUCTBUTEIIBHYIO I MHUMYIO YaCTH

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

Hunamuueckoe 3BeHo. CBoiicTBa OII®D. XapakTepucTuueckoe ypaBHEHHE TUHAMHUYECKOTO
3BeHa. OI1® cucteMbl TMHAMUYECKUX 3BEHBEB: NOCIE0BATENBHOE U MAPANIETbHOE COCTUHEHNE
JTUHAMHUYECKUX 3BEHbEB, CUCTEMBI C TIOJIOXKUTEIILHON U OTPUIIATEIILHON 00paTHOM CBS3BIO.

BpeMeHHbIe XapaKTEpUCTUKN JUHAMUYECKOTO 3B€HA: UMITYJIbCHAs U MEpEeXOoaHast
XapakTepUCTUKU. YacTOTHAs XapaKTEPUCTHUKA TUHAMUYECKOTO 3Be€HA. BUIbI 4aCTOTHBIX
xapakrepuctuk: BUX, MUX, AUX, ®UX, ADYUX, JIAUX, JIOUYX. duznueckuii cmbicn AUX u
dUYX

OcHosHble noHAmus memul. EPEJATOUHAs PYHKIUS JUHAMHUYECKOTO 3BEHA CUCTEMBI
yIIpaBJICHUSL.

HpaxmuquKoe 3ansamue

Dopma 3aHAMUA: peuleHue MUNO08bIX 3a0ay
Ipumepnvie 3a0anus.
1. U3BectHa OIID quHaMHUYECKOrO 3BEHA:
10v2
W(s)=——
0.1s+1
Kak u3MeHUTHCS aMITUTY1a TapMOHUYECKOTO CUTHAJIA C YaCTOTOU
ao
o, =102%%
C
2. N3BectHa OII® nuHaMuyeckoro 3BeHa:

10



S

0.1s+1
Kak n3menuTbes (haza rapMOHHYECKOTO CUTHAJA C YaCTOTOU

W(s) =

ao
w, =102%%9

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. '"DiieMeHTapHble JMHAMHYECKHE 3BeHbSl. YCTOWYHUBOCTHL CHCTEMBbI
ABTOMATU3HPOBAHHOIO YNIpaBjeHus "
Jlexyus

DJIeMEHTapHbIE IMHAMUYECKUE 3BEHbS, UX YUCIIOBbIE XapakTepucTuku. Uccnenopanne CAY
Ha YCTOMYUBOCTb.

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

HpakmuueCKoe 3aHAaAmue

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

1.7
W(s)=—>"t
) 0.04s? +1

Haiitu yactory paspeiBa AUX.
N . . ao
2. Ha xakoil yros ciBuraer rapMOHHYECKAN CHTHAJN C 9YacTOTOH @, = 529C unammueckoe
C
3BeHO ¢ OIID

W(s)= 2

0.04s* +0.4s +1
1 4eMy paBHO 3HaueHne AUYX npu 3Toi yactore?
3. UccrnenoBath Ha yCTOHYMBOCTH nuHammuyeckoe 3BeHOo CVY ¢ 3alaHHOM TepeaaTouyHON

byHKIHEH.
W(s) =

5400

2s? +2.5s + 5402
4. Ha BXOJ TMHAMHYECKOTO 3BEHA C MepeaTOuHON (HyHKITHEH

1
W(s)=——
(s) s?+s5+1

o . . ao
MOCTYIaeT TapMOHUYECKUN CHUTHAJ TOCTOSIHHOW aMIUTUTYIbl C YacTOTOH ), 129 Ha
c

Kakou yroJ GYJICT CMEIIIEH BBIXOJHOM CUTHAII B YCTAaHOBUBIICMCA pC)KI/IMC?

CPC

W3zyuenne yuebHoit mureparypsi [1], [2], [3]
Pemenne 3amad 1mo remaMm

[ToaroToBka K MOIYIbHOMY KOHTPOJIIO
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5 YueOHO-MeTOAMUYECKOE 00ecnevyeHne 1 CAMOCTOSATe/IbHOIH padoThl 00yYAOIUXCS

B uenom BHeayauTOpHas camocTosiTeNbHas paboTa CTYACHTa MPU U3YYEHUU Kypca BKIIOYAeT
B ce0s1 creayromue BUbl paboT:

—npopaboTka (M3ydeHue) MaTepUaioB JICKITUH;

— YTEHUE U NpopadOTKa pEKOMEHI0BAHHOW OCHOBHOM U JIOMIOJIHUTEIBbHON JIUTEPATYPhI;

— MOATOTOBKA K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSATHUSM;

— TIOHUCK M pOopaboTKa MaTepuaioB u3 HTepHEeT-pecypcoB, IEPUOIUUECKOM MeUaTH;

— BBINOJHEHHUE JJOMAITHUX 33JJaHUH B (hopMe TBOPUECKUX 3aJaHUH, KeC-CTaauu, TOKIAI0B;

— IOJrOTOBKA IIPE3EHTALMHN Ul UIUTIOCTPALUU JTOKJIA 10B;

— BBINIOJIHEHME KOHTPOJBHOM  paboOThl, €ciau HNPEeIyCcMOTpEeHa Y4eOHbIM  IUIAHOM
JUCIUIINHBI,

— MOATOTOBKA K TEKYIIEMY U UTOTOBOMY (IIPOMEXKYTOUHASI aTTECTALMsI) KOHTPOIIO 3HAHUM
M0 IUCIMILIUHE (PK3aMEH ).

OcHoOBHast J10JISI CaMOCTOATENbHOW pabOThl CTYJAEHTOB MPUXOAUTCS HAa MNPOpPabOTKY
PEKOMEH/I0BAaHHOM JMTEpaTypbl C II€JIbI0 OCBOEHHUS TEOPETUYECKOTO0 Kypca, IMOATOTOBKY K
MPAKTUYECKUM (CEMHUHAPCKHUM) 3aHATUSAM, TEMaTHKa KOTOPBIX MOJIHOCThIO OXBATHIBAET COJEPKAHUE
Kkypca. CamocrosiTenbHas padoTa 10 MOArOTOBKE K CEMUHAPCKUM 3aHATHIM IPEIojiaracT yMeHue
paboTath ¢ MepBUYHON MHPOPMAITHCH.

6 @oHa OIEHOYHBIX CpPeICTB /Ui TMPOBeAeHHs] TPOMEKYTOUYHON aTTecTaluu
o0yyarommxcsi Mo JMCHUIINHE

6.1 Cmpykmypa ¢honoa oyenounvix cpeocme

@DOH/JT OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS MPOMEKYTOUHOM aTTECTallMi OOYYaIOIIUXCsl 110
nucuurinHe «MareMaTHdeckue OCHOBBI TEOPUU CHUCTEM) MPEICTABIIEH B MPUWIOKEHUU K padboueit
nporpaMMe AUCHUILIIUHBI U BKITIOYAeT B ceOsl:

—TIepeUYeHbh KOMIIETEHIIMN C YyKa3aHHWEM JTamoB MX (HOPMUPOBAHHUS B TPOIECCE OCBOCHUS
00pa3oBaHusl; TMEpEeYEHb KOMIETEHIMH C yKa3aHMEM OJTamoB WX (OopMUpOBaHHUS B IpoIllecce
OCBOEHHS 00pa30BaTeNbHOM MPOTPaMMBbI;

— ONMCAHME MOKa3aTeIe U KPUTEPUEB OLIEHUBAHUS KOMIETECHIIMN HA Pa3MYHbIX 3Tanax UxX
(dbopMHUpOBaHHUS, OTTMCAHUE IITKAJT OLICHUBAHUS,

— TUMOBbIE KOHTPOJIbHBIE 3aJaHUsl WM MaTepuainbl, HeOOXOIUMBIC M OICHKH 3HAHMHIA,
YMEHHM, HaBBIKOB U (WJIM) OMNBITa JAEATEIHHOCTH, XapaKTePU3YIOMIMX OTanbl (HOPMHUPOBAHUS
KOMIICTCHITU;

— METOJUYECKUE MaTepualibl, OINPEICIAIOIME NPOLEAYpPbl OLECHUBAHUS 3HAHUN, YMEHUH,
HABBIKOB U (WJIH) OTIBITA JIEATEIBHOCTH, XapaKTePU3YIOIINX dTarbl POPMUPOBAHUS KOMIETEHITHIHA.

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 (QYHKIIMHM HECKOJIBKMX apryMEHTOB. IOCTaHOBKa 3a/adH, METO]
MHOXkHUTENeH Jlarpanika

3. I'panuenTHBIC METO/IBI OE3YCIIOBHON U YCIOBHON ONTHMH3AIIUN

4. I'paduueckuii MeTOJ peIIeHus 3a/1a4H IJ100aTbHOT0 SKCTPEMyMa
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5. IlocraHoBKa 3agauv AMHAMUYECKOIO IporpaMMupoBaHus. I[IpuHIHI ONTHUMaIBHOCTH.
DyHKIIMOHATBHOE ypaBHEeHUE bennmvana

6. ITpumepsr 311

7. OcHoBHble NOHATHS M XxapakTepucTuku CMO. OpgHOKaHalbHBIE M MHOTI'OKaHAJIbHBIE
CUCTEMBI C OTKa3aMHU

8. OcuoBHble moHATHS U Xapaktepuctuku CMO. OnHOKaHalbHbIE M MHOTOKaHAJIbHbBIE
CUCTEMBI C 0XKHJIaHUEM

9.0OCHOBHBIE MMOHITHUS TEOPUN YCTONYMBOCTH.

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

11.Metox ¢ynxuwmii JIsmynoBa

12. YCTOMYHUBOCTD 11O IEPBOMY MPUOIMIKEHHUIO

13. Oneparopnas nepenatoyHast QyHKIHsS TuHAMUYecKoro 3BeHa CY

14. OneparopHas nepenatoyHasi GyHKIUS CUCTEMbI TMHAMUYECKUX 3BeHbeB CY

15.BpemenHble XapaKTEpUCTUKU JUHAMHUecKoro 3seHa CY

16. YacToTHBIEC XapaKTePUCTUKH TUHAMU4eckoro 3BeHa CY

17 . ®usnueckuit cmpica AUX, PUX u UX

18. DnementapHble (TUNOBbIE) auUHaAmMH4eckue 3BeHb CY W UX XapaKTePUCTUKU:
Oe3pIHepIuabHOE, AU depeHInpyoIIee, UHTETPUPYIOIEe 3BEHO

19. DOnemenrtapuble (THNOBBIE) OuWHaAMUYeckue 3BeHbS CY U UX XapaKTEPUCTUKHU:
anepuoauecKoe, peaigbHoe AudQepeHnupyronee 3BeHO C 3ama3fblBaHUEM, IMPOIMOIMOHAIBEHO
UHTTETpUpPYIOIIee

20. DnemenrtapHble (THUMOBBIE) auHamMuueckue 3BeHbS CY W HMX XapaKTePHCTUKU:
TUHAMHUYECKHE 3B€HbSI BTOPOTO MOPsIIKa

21. Ilonstue u kpurepuid ycronunBoct CAY

22.Y CTOWYMBOCTD AJIEMEHTAPHBIX TUHAMHYECKHUX 3BEHHEB

23. Onpenenenne HEYETKOTO MHOKecTBa. Hocurenb HeueTkoro MHOXecTBa. [10IMHOKECTBO
HEYETKOI0 MHOKECTBA

24 OyHKUMS TPUHAUIKHOCTH HEYETKOr0 MHOXeCTBAa. VIHIEKChl HEYeTKOCTH, Mepa
HEYETKOCTH.

25. OcHOBHBIE OTepalliy HaJl HEYETKUMU MHOXXECTBAMU

26. [lonsiTue HeueTKoro yucia. Anredpandeckue ornepalnuy HaJl HEeUeTKUMH YHCIIaMH.

27. TpeyronbHble U TpanelUeBUIHbIE HEUETKHE YUCIIA.

28. Heuerkue OMHapHbIE OTHOILIEHUS, CIOCOOBI UX 3aJJaHMsI U CBOWCTBA.

29. Heuetkue OyneBbl epeMeHHbIE U (YHKIIUU OT HHX.

30. IIpunoxeHus: TEOpUH HEYETKUX MHOKECTB B YIIPaBICHUH CUCTEMAMHM.
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7 Pexomenayemas qureparypa

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. [luddepeHnnanbHoe U HHTETPATbHOE UCUYUCICHUS B 2-X TOMaX: Y4eOHUK
s BTy30B - M: UuTterpan-Ilpecc, 2003 r., 544

8. Meroauyeckue yKka3aHus 1Jisl 00y4al0IUXCS 10 OCBOEHUIO THCIIUTITHHBI

Mertoauka mpernoiaBaHusl JTaHHON JUCIMILIMHBI MPEAIoiaracT YTCHUE JICKIIUN, IIPOBEICHHUE
MPAKTUYCCKHUX 3aHATHH, TPYIIIOBBIX W WHIWBHYaTbHBIX KOHCYJIBTAIIUH 11O OTACIBHBIM (Hanboiee
CJIOKHBIM) crienuduyeckuM mnpoodiieMam JUCIUILTUHBL. [IpeaycMoTpeHa caMocTosTeNbHas padoTa
CTYJICHTOB, a TaK)Xe IMPOXOXKJICHHUE ATTCCTAIIMOHHBIX HCIBITAHUN MPOMEXKYTOYHOH 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, TIOCJICIOBATSIIbHO (DUKCHPOBATh OCHOBHBIC IIOJIOXKCHHS, BBIBOJIBI,
bopMyTHpoBKH, 000OIICHHUS; TIOMEYaTh BaKHBIC MBICIIH, BBIICIATH KIIOUCBBIC CIIOBA, TCPMHHBI;
0003HAYNTHh BOIPOCHI, TEPMHUHBI, MaTepuai, KOTOPHIH BBI3BIBACT TPYJHOCTH, IOMETUTH U
MOTBITATHCSI HAaWTH OTBET B PEKOMEHIyeMol nuteparype. Eciam camoctosTenbHO HE yaaercs
pazo0paThcsi B MaTepuaie, HeoOXoaumMo chOpMYITHpPOBATh BOMPOC U 3a7aTh MPETNOaBaTEI0 Ha
KOHCYJIbTAIINH, Ha TPAKTHUECKOM 3aHSATHH.

[{enbpro TIPOBEACHHS MPAKTUYCCKUX 3aHITHHA SBISICTCS 3aKPEIUICHHE 3HAHWHA CTYJICHTOB,
MOJyYEHHBIX MMHU B XOJI€ M3yU€HHUs IUCIHIUIMHBI Ha JIEKIUSAX M CcaMOCToATeldbHO. Bo Bpems
MPAKTUYECKUX 3aHATHN PEMAIOTCSA 3aJa4d [0 PACCMaTPUBAEMBIM B Kypce JICKIIMH TeMaMm,
MIPUMEHSITCS OCHOBHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA. CTYIEHT J0KEH HAyYUTCs peuiaTh 6a30Bbie
3a/1a9M 10 KKJIOW TeMe, a TaKKe MPUMEHSTH TOJYyYCHHBIC HABBIKK IS PEIICHUS PeaTbHBIX
MPUKIIAIHBIX 3a7a4

[Tpr w3ydeHUH JAUCIUTUTMHBI UCTIOIB3YIOTCS MHTEPAKTHBHBIE METOJBI OOYUCHHUS, HAIIPHMED,
JIeKIMs-BU3YaIU3allus, Tpeanoarailas Mnojaadyy maTepuana C HCIOJb30BAHHEM TEXHUYECKUX
CPEJICTB OOYUEHUS C KPATKUMHU KOMMEHTAPHUSAMH JIEMOHCTPUPYEMBIX MaTepHaIOB (TIPEe3CHTAIIN ).

9. Ilepeyenb HMH(OPMALMOHHBIX TEXHOJIOTHH, HCIOJb3yeMbIX NPH OCYLIECTBJICHHH
o0pa3oBaTeIbHOIO Ipolecca MO0 JUCHHMILIMHE, BKJIKYasi IepeYeHb NPOrPaMMHOIO
ob0ecrieyeHust 1 MHGOPMAIMOHHO-CIPABOYHBIX CHCTEM

9.1. Ilepeuenv uHpOpMayuOHHBIX MEXHOIOUIL, UCHONLIYEMBIX NPU OCYULECMEIEHUU
odpazoeamenvnozo npoyecca

—  DJEKTPOHHbIE 00pa30BaTEIbHbIE PECYPCHI;

—  UCHONB30BaHUE CIal-Mpe3eHTaIHiH;

— MHTEPaKTHBHOE OOIleHHe C OOy4yalolMMHUCS W KOHCYJIbTHPOBAHUE MOCPEICTBOM
WHTEepHET, UCTIONB3Ys COIMATBHBIC CETH, CIICIIMATU3UPOBAHHEIE IPOTrPaMMEBI (HampuMep, Z0om), a
TaK>Ke JIEKTPOHHOMN MOYTHI;
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—  HCIIOJIb30BaHME AJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON CPEIbI.

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

1. omepanuonHele cucTeMbl Astra Linux (wim wWHas omnepanuoHHas CHCTEMA,
BKJIIOUEHHAs! B PEECTP OTEUECTBEHHOTO MPOTrPaMMHOI0 00eCIIeYeHH s );

2. KoMmIuleKT oducHbix mporpamm P-7 Od¢uc (B cocraBe TEKCTOBOTO IPOLECcCOpa,
mporpaMMbl  pabOThl C 3JIEKTPOHHBIMU TaOJHIIAMH, TPOrpaMMHBIE CpEICTBa
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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