METOAUYECKHUE YKA3ZAHUA
11O OCBOEHUIO JUCHUIIJIMHDBI
«MOJIEJIUPOBAHUE CUCTEM»

OBIIUE CBEJAEHUSA

[lenmn: ycBOGHHME OCHOB TEOPUH MOJCITUPOBAHUS, METOIOB M AITOPUTMOB
MOCTPOCHUS U pealln3alliil MaTeMaTH4ecKuX Mmojeneil Ha DBM ClOXHBIX cuCTeM,
aHaJIM3a MOJYYCHHBIX PE3yJIbTaTOB.

3amaun: HAy4YuTh CTYACHTOB MOJAEIMpoBaTh Ha DOBM cucrtembl pa3nuyHOR
CIIOKHOCTH C MCTIOJIb30BAaHHEM COBPEMEHHBIX MPOTPAMMHBIX CPE/ICTB.

KommereHmn, MOCTHKEHUE KOTOPHIX IUIAHUPYETCS IO 3aBEPIICHUHM W3yUYCHUS
Kypca (cm. Tabm. 1):

Tabnuna 1
Nen/m | Komnerenmus YpoBeHb OBlaICHNS
1. OIIK-2 3HATh: METOJAUKH MCIOJIb30BAHUS IIPOTPAMM;
CIIOCOOHOCTBIO OCBaUBaTh METOJAMKHU YMETb: UCII0JIb30BaTh IPOTrPAMMHBIE
WCII0JIb30BAaHUS IPOTPAMMHBIX CPEACTB | MPOAYKTHI MOJEIUPOBAHUS CUCTEM IS
JUISL pEIIEHUs TPaKTUUECKHX 3a]a4 BBIIIOJTHEHUS 33/1a4 IPOEKTUPOBAHUS

MaTEMAaTHYCCKHUX MO,HeHeﬁ;
BJIAACTH: IPOTpaMMHBIMU MMTPOAYKTaAMU
MOACIIMPOBAHUA CUCTCM.

2. ITK-1 3HATh: CIIOCOOBI CO3IaHUs MOJIENEH;
CHOCOOHOCTBIO pa3padaThiBaTh MOJIEAN | YMETh: pa3pabaTbiBaTh MaTeMaTUYECKHE
KOMIIOHEHTOB MH(OPMAIIMOHHBIX MOJIETH JIJIsl CUCTEM, OOBEKTOB, ITPOLIECCOB U
CHCTEM, BKJIIOUYasi MOJIEH 0a3 1aHHBIX U | (PU3NYECKUX SIBIICHUI;

MoJIeN HHTEP(EeiicoB "uenoBex - BJIAJIETh: HABBIKAMM PEaJIU3alMU MOJEIEH
3JIEKTPOHHO-BBIYMCIUTEIbHAS MAIIMHA" | KOMIIOHEHTOB MH(OPMAIIMOHHBIX CUCTEM Ha
OBM.

3. OK-7 3HATh: CIIOCOOBI MOJIy4YeHUs HH(OPMALINN;
CHOCOOHOCTBIO K CAMOOPTaHU3aIMU U YMETb: CAMOCTOSTEIBHO BBIIOJIHATh
caM000pa30BaHUIO MH(}OPMALIMOHHBIN TOUCK;

BJIaJIeTh: HaBbIKAMH OPTaHM3aLUH TTOMCKa
He00X0AUMON HHpOpMALIUH.

COAEPKAHME JUCHUII/IMHDBI

JucuumirHa BKIIIOYAET B ce0s TpHU pasjienia, KOTOpble CBEACHBI B TAOIUITY 2.

Tabnuua 2
OOBeM ayIUTOPHBIX 3aHATHH 1O
paifeﬂa HaumenoBanue pa3enoB QUCHUIUITMHBL BHJaM B Hacax
Bcero JI 113 JIP
1 |OcHOBBI TEOpUHU TOJOOHS U MOJETUPOBAHUS 6 6 0 0
) MareMaTuueckoe ONHMCAHWE W MOJEIMPOBAHUE 40 14 2 0
CHUCTEM YIIPABIICHUS
3 Meton  anaimormii  u  Teopuss  rpadoB UL 18 12 6 0
MOJIECIINPOBAHUS CIIOKHBIX CUCTEM




JEKLIUU

[TpoBomutes 10 nexmmii 06mmM 06BEMoM 32 gaca (Tadr. 3).

Tabmuua 3
Ne Ne Kour-

HaumenoBanue mwim KpaTkoe coJep:kaHue JIEKIIMOHHOTO 3aHATUS BO

neKuuujpasaenal

4acoB

1 1 0O0630p COBpEMEHHBIX CPENICTB MOJEIUPOBaHUs. Mojenu U MoieTupOBaHHUE. )

Knaccudukanust moneneit. [Ipumepsr.
) 1 Teopembl mogo0us U 1ONOTHEHHS K Teopuu noaodus. [logobue cinoxHbIX U )

HEJIMHEHHBIX cucTeM. [lpyrue BUabsl Hog00us.

Tpu OCHOBHBIX JTama TMOCTPOSHUS Mojenn: (GOpMYyIHUPOBKA 3ambIcia
3 1 |[momenm, peanuzauus, IOJIYYEHUE UM AaHAIM3 pPE3yJIbTaTOB MOCTPOCHUS| 2
MaTemMarudeckoi moaenu. [loctpoeHne 6J10K-CXeMBI 3TaIoB.

OCHOBHBIE ~ JJIEMEHTBHl  CTPYKTYPHBIX CXeM, WX TpapuuecKkoe H
4 2  |aHaJIMTHYECKOE OIMCAaHUE, a TAKXKE NPOrpaMMHPOBAaHUE B pa3iIvuHbIX| 4
[IPOTrPaMMHBIX IIPOJYKTAX MOJEINPOBAHUS

HpaBI/IJ'Ia COCTAaBJICHUSI MaTE€MaTHUYECKOM MOJEIH CHUCTEMBI I10 CTPYKTypHOﬁ
CXEMC C NOCICAYIOIINM ITOJTYYCHUCM M&TpPI‘-IHOfI MaTeMaTHU4YEeCKON MOACIN

OCHOBEI MMPOBCACHUA TCOPECTUUYCCKOI'0O aHajin3a CHUCTCMbI B HaYJaJIbHBEIA H
KOHEYHBIM MOMEHTHI BpCMCHHU

MeToaMKHA U IPUMEPHI PA3JIOKEHUs CUCTEMBl Ha MPOCTEUINUE 3BEHBSA, 4
7 2 |TakKe TPHUMEpHl pemeHus cucreM auddepeHIanbHbIX ypaBHeHUH mpu| 4
[IOMOUIY ITIOCTPOEHUS CTPYKTYPHON CXEMBI.

OCHOBEI TCOPUU HO,Z[O6I/IH U aBTOMATHU3UPOBAHHOI'0 CXCMOTCXHHYCCKOI'O

8 3 [POEKTUPOBAHUS C IPUMEHEHUEM TEOPHUH IrpadoB. 6
9 3 [MopaenupoBaHue 3JIEKTPUUECKUX U MEXaHUUECKUX MOJICUCTEM 4
10 3 |MonenupoBaHHUE TUAPABINYECKUX IIOJICUCTEM 2
INPAKTUYECKUE 3AHATUA
[TpoBoauTcs 8 mpakTHYeCcKuX 3aHATUH 00IUM 00bEMOM 32 yaca (Tabi. 4).
Tabmuua 4
Ne Ne HanmenoBanue wim KpaTkoe CoAepKaHNue MPAKTUIECKOrO 3aHATHS, Kos-
3aHATHA|PA3AETA ceMHHapa q;c(;B
1 2 |MonenupoBaHUE U UCCIIEI0OBAHUE JIMHEHHBIX CTAllMOHAPHBIX CUCTEM 4
2 2 |MogaenupoBaHUE U UCCIIEA0BAaHNE JTMHEMHBIX HECTAIIMOHAPHBIX CUCTEM 4
3 ) MozenpoBaHUE U UCCIIEIOBAaHUE JIMHEWHBIX HECTAL[MOHAPHBIX CHUCTEM CO 4
CTaTUYECKUMU U TUHAMUYECKUMU alreOpaniyecKuMU KOHTypaMu
4 2 |MogaenupoBaHUE U UCCIIEA0BAHNE HEIIMHENHBIX CTAIlMOHAPHBIX CUCTEM 4
5 2 |MogaenupoBaHUE U UCCIIEA0OBAaHNE HEIIMHEHHBIX HECTAIMOHAPHBIX CUCTEM 4
6 ) MonenpoBaHue M HCCIEI0BaHNWE HEIMHEWHBIX HECTAIlMOHAPHBIX CHCTEM )
CO CTaTUYECKUMHU M JUHAMUYECKHMHU aJIre0pandecKUMU KOHTYpaMH
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[Tponomxenue Tabi. 4

Kozn-
No No HanmeHnoBanue nnm Kpatkoe coep:KaHue MPaKTHYECKOTO 3aHITH A, 50
3aHATUS|pA3/ENa ceMHHapa
4acoB
7 ) MonenpoBaHue U HCCIEAOBaHNUE HEIMHEHHBIX HECTAI[MOHAPHBIX CHUCTEM, 4

OIMCBIBAEMBIX (GKECTKOI» cucTeMoi nudepeHnanbHbIX YpaBHEHHHA

[locTpoeHue, MOIETUPOBAaHUE U UCCIIEIOBAHME MAaTEMAaTUYECKUX MOjelen
8 3 |cucteMm paznmUyHON (U3MYECKOW MPHUPOJBI C HCIOIB30BAaHUEM METONOB| 6
aHaJoruin

MeToauveckue yKa3aHHs 10 BbINOJTHCHUIO MIPAKTHYECKUX 3aJaHUM

[Ipaktuueckue 3amanus ¢ 1 mo 8§ mpencTaBisilOT cOOOM pelieHue 3aaad
MOJENUPOBAHUS ISl KOHKPETHOW HCXOJAHOM CXEMbl CHUCTEMBI B IPOrPAMMHBIX
IPOIYKTaX MOJIEIIUPOBAHHUS.

JIisi BBITIOTHEHMST KaKIOW 3ajaull HEOOXOJAMMO COCTaBUTh MaTeMaTHYECKOE
OINIMCAHUE 3aJaHHOU CHCTEMBI, MPOBECTU €€ TEOPETUYECKUM AaHajIu3, BBIITOJIHUTH
MIPOEKTUPOBAHUE B MPOrPAMMHBIX MPOAYKTaX MOJCIHUPOBAHUS U TPOBECTH
CPAaBHUTEJIbHBIM AaHAIW3 3HAYCHUM CHUTHAJIOB, IIOJYYEHHBIX TEOPETUYECKH, CO
3HAYCHHUSIMH MIapaMETPOB, KOTOPBIE TTOJTYUYEHBI B TPOAYKTAX MOJICIMPOBAHUS.

BrinonHeHne MNpakTUYECKUX 3aJaHui TO3BOJISIET MNPHOOPECTH HEOOXOAUMBIC
HaBBIKK M YMEHHSI pabOThl B MPOrPaMMHBIX MPOAYKTAX MOJCIUPOBAHUS CHUCTEM, a
TAK)KE€ OBJIAJIETh COOTBETCTBYIOIIMM MAaTEMATHYECKUM alNapaToM TEOPUH CHUCTEM
JUTS1 BBITIOJTHEHUSI CAMOCTOSATENIBbHBIX U KOHTPOJIBHBIX padoT.

CAMOCTOATEJIBHASA PABOTA CTYJAEHTA

Kaxxaplii cTyIeHT caMOCTOATEIBHO BBIMOJIHSAET JBa 3aJaHUS M TPEICTABISICT
pe3yNbTaThl BHIIOJIHEHUS B BUAE KPATKOro oTyera (cM. Tadi. 5).

Tabauma 5
Brimonnenue CPC
Kon-Bo
Bun pabotsl 1 conepxanue 3a1aHus Crnucok nurepaTypsl 4ACOB
Bremmonnenue — pacueTHo-rpaduyeckoil  paboThHl -
MopenupoBanue HEJTMHEHHBIX HECTallMOHAPHBIX
CHCTEM,  32/IaHHBIX ~ CTPYKTYPHBIMU  CXEMaMM, C|y . . jreparypa
WCIIOIb30BAaHUEM TIAKETOB MOJICTTUPOBAHUS  CHCTEM.
1,2. JononuuTeapHas 66
CornacHo BBIJIABAEMOMY KaXJIOMY CTYJEHTY smareparypa 1-3
WHJIUBUTYaJIbHOTO TEXHHYECKOTO 3aaHus
OCYUIIECTBISAETCS MOJICJIUPOBAHUE KOHKPETHBIX
HECOBMAJAIONINX CHCTEM
Brimonaenne  wccienoBaTeNbCKUX W TBOpUYecKuX | OCHOBHaS nuTeparypa
3amanuii - CocTaBieHHe MOJENH peanbHOro mpouecca|l,4,5.  JlononHuTenbHas 10
uu 00BEKTa COTJIACHO TIEPBOMY dTally. nureparypa 4-5
OcHoBHas auTeparypa 1-
[ToaroroBka k 3K3amMeHy 3. JlomoHUTEIHLHAS 4
nureparypa 1-3




HACIIOPT ®OHJA OHEHOYHbLIX CPEACTB

CHuUCcOK OLIEHOYHBIX CPEJCTB MPECTaBIEH B Tab. 6.

Tabmnuma 6

HanmenoBanne pa3aciio
JHUCLHMITIIMHBI

Konrpomupyemas komrerenuus 3Y Hol

Buna xoutpons
(BKIIIOYAs TEKYIIMI)

OcHOBBI TEOpUH TTOAO0US
Y MOJCIIUPOBAHUSA

OK-7 crtocoOHOCTBIO K CAMOOPTaHHU3AIIUN U
caM000pa30BaHUIO

[IpoBepka
UCCIJIEIOBATEIbCKUX U
TBOPYECKUX 3aJaHU

OcCHOBBI TEOpUH TTOAO0US

OK-7 crtocoOHOCTBIO K CAMOOPTaHHU3AIUN U

TectupoBanue 1

OITMCaHUEC 1
MOJCIUPOBAHUC CUCTEM
YIIpaBJICHUA

OI1IK-2 crtocoOHOCTHIO OCBAaWBATh METOAUKHA
HCII0JIb30BAHHUS ITPOIrPAMMHBIX CPEJCTB JIJIS
peHIeHI/Iﬂ HpaKTI/I‘ICCKI/IX 3a1a4

U MOJIEITMPOBAHUS caM000pa30BaHUIO
MaremaTtudeckoe
OIIK-2 cnocoOHOCTRIO OCBAaNBATh METOIUKHA
OIMCaHUE U
WCIOJIb30BAaHUS MTPOTPAMMHBIX cpeacTB aisi  |KoHTponbpHas pabora 1
MOJICJIMPOBAHUE CUCTEM
pEIICHUS TPAKTUYECKUX 3a]1a4
yIpaBiICHUS
MaremMaTuueckoe

KoHntposnbHas pabora 2

MaremaTtudeckoe
OITMCaHUEC U
MOJCIUPOBAHUC CUCTEM

OIIK-2 cnocoOHOCTRIO OCBAaUBATh METOIUKHU
WCIIOIb30BaHUSI IIPOTPAMMHBIX CPEJICTB ISt
pEIICHUS TPAKTUYECKUX 3a]1a4

Konrtponsnas pabora 3

yIpaBiIeHUS
Marematudeckoe

OIIK-2 cnocoOOHOCTBIO OCBAaUBATH METOIUKHA
OIMCAaHUE U

WCIIOIb30BaHUSI IIPOTPAMMHBIX CPEJICTB ISt TectupoBanue 2

MOJICJIMPOBAHUE CUCTEM
pEIICHUS TPAKTUYECKUX 3a]1a4

yIpaBICHUS

Meton ananoruii u
Teopus rpadoB A
MOI[GJ'II/IpOBaHI/Iﬂ CJIOXKHBIX
CHCTEM

ITIK-1 cmocoOHOCTBIO pa3padaThiBaTh MOJICTH
KOMITOHEHTOB HH(OPMAIIMOHHBIX CUCTEM,
BKJIIOYAst MOJENH 0a3 JaHHBIX U MOACITH
uHTEp(PeiicoB "yesoBeK - ANEKTPOHHO-
BBIYHCIHTENbLHAS MamIuHa"

Konrtpomnsnas pabdora 4

Bce paznenst

[1K-1 cmocoOHOCTRIO pa3pabaThiBaTh MOJIETH
KOMITOHEHTOB UH(OPMAITMOHHBIX CUCTEM,
BKJIIOYas MOJIENIM 0a3 JaHHBIX U MOAEIN
uHTep(eiicoB "YeoBeK - ANEKTPOHHO-
BBIYMCIIUTENbHAA MamIyuHa"

IIpoBepka
pacdeTHo-
rpaguueckoit paboThl

OcHOBBI TEOPHUH NTOA0OHS
U MOJEITUPOBAHUS

OK-7 criocoOHOCTHIO K CAMOOpPTaHU3aUH U
caM000pa30BaHHIO

DK3aMeH

MaremaTtudeckoe
omnycaHue "
MOJEIUPOBAHUE CUCTEM
YIIPaBJICHUS

OI1IK-2 crtocoOHOCTHIO OCBAaWBATh METOAUKHA
WCIOJIb30BaHUS MTPOTPAMMHBIX CPEICTB IS
peHIeHI/ISI HpaKTI/I'-IeCKI/IX 3a1a4

DOK3aMeH

Meton ananoruii u
Teopus rpadoB A
MOJEIIUPOBAHUS CIIOKHBIX
CHCTEM

[TK-1 cnocoGHOCTBIO pazpabaThIBaTh MOJIEIH
KOMIIOHEHTOB HH(POPMAITHOHHBIX CUCTEM,
BKJIFOYAst MoJIeNIn 6a3 JaHHBIX U MOJIEIH
uHTEp(PeiicoB "yesoBeK - AEKTPOHHO-
BBIYHCIIUTENbHAS MallliHa"

OK3aMeH




THUITIOBBIE 3AJIAHUA, ITPOLHE/AYPbI IPOBEJIEHU S,
KPUTEPUU ONEHUBAHUA

1. BoinosiHeHHE UCCIEA0BATEIbCKUX M TBOPYECKHUX 3aIaHU I

3aoanue

Heo0xoaumMo BBIMOTHUTE HHPOPMAIIMOHHBIN MOUCK JI0O0T0 pealbHOro 00beKTa,
npolecca Wi (PU3HYECKOrO SBJICHHS C LEIbI0 €ro JIajJbHEHIIEro OINHCAHMS, U
PacCcMOTPETH MEPBBIN 3Tall MOCTPOCHHUS MAaTEMAaTUYECKOM MOJEIHN, KOTOPBIM COCTOUT
U3 CIIEIYIOIINX YaCTEU:

1. Ompenenenue TpeOOBaHUI K HHPOPMAITHH.
Coop undopmanuu.
BoiaBrykeHre TUIOTE3 U MPEIOJIOKEHHU N MPU HEeJJ0CTaTKe MHGOPMALIIH.
AHanu3 HepelIeHHBIX 3a]1a4 U MPOOJIEM.
Onpenenenue napamMeTpoB U NEPEMEHHBIX.
Br16op kputepueB 3¢ HEeKTUBHOCTH.
CocraBieHnue, 000CHOBaHUE MOJECIIH.

Nk

Ilpoyeodypa nposedenus

CTyeHT BBINOJHSAET WMH(DOPMAMOHHBIA IOUCK JIFOOOr0 peanbHOro OOBEKTa,
npoiecca Wiaud (U3MYECKOrO SBJICHHMS C LEIbI0 €ro JajJbHEHIIero ONHCAHMS, U
paccMaTpuBaeT IEPBBIM AITall MOCTPOCHUS MaTeMaTndeckon Monenu. Ha 3amury
CTYICHT MPEICTABISET OTYET O MPOJEIaHHON padoTe B MPOU3BOJLHOU (opme, a
MPENoIaBaTellb OCYIECTBISET IPOBEPKY PaOOTHI.

Kpumepuu oyenueanus
Kaxxnas yacTh paboThl OIIEHUBAETCA CIAEAYIOIIUM 00pa3oM:
1 yacTe. 1 Ga 3a mpaBUIILHOE COCTaBIIEHUE TPEOOBAHMM K MHPOPMAIIHH.
2 gactb. 1 Gaut 3a mpoBeeHHBIN cOOp MHPOPMAIIUU U COCTABJICHHUE €€ OMUCAHUA.
3 yacTs. 2 Oamna:
1 Gasut 3a cocTaBiieHHE TUIIOTE3BI,
1 Gasut 3a 000CHOBaHKE TUTTOTE3HI.
4 gacte. 2 Oanna:
1 Gayut 3a cocTaBiieHHE CITUCKA HEPEIICHHBIX 3a/1ad,
1 Oann 3a 000CHOBaHUE CIHUCKA HEPEIIEHHBIX 3aj1ay.
5 yacTe. 1 6amt 3a npaBUIIBLHBIN BBIOOP OCHOBHBIX TAPAMETPOB U IEPEMEHHBIX.
6 yacTh. 1 6at 3a rpaMOTHBIN BIOOP KpUTEpUEB d(PPEKTUBHOCTH.
7 yacTsb. 2 Ganna:
1 6aiu1 3a cocTaBlIEeHHE MOJEIIH,
1 Oan 3a 000CHOBaHME 3aMBbIC/Ia MOJIENH.
MakcumanbHbiii 6amt — 10.

3aumeno: onydeHue He MeHee 6 OaIoB.
He 3aumeno: nony4yenue meHee 6 0amios.
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Ilpumep
Hccnenyempii  mporecc: IJJAHUPOBAHUE  MPOU3BOACTBA  IITAMIIOBOK
METAJUTyPruYeCKOro NpeaAnpusThs

1. Onpenenenue TpeboBaHUM K MHPOpPMALIUH.

Bxonnas unpopmanus npeacrasisiercs B Buae (aiina xls u conepkut qaHHbsie 00
OCHOBHOM 00OOpYy/JOBaHWU 3aBOJa, arperarax, pabo4nx, CMeHaxX, HAJIMYMIO MeTajia
HAa CKJaJe, IJIaH M3TOTOBJICHUS, YCTAHOBJICHHBIE MPHOPHUTETHI, BO3MOXKHOCTHU
o0opyoBaHuUs

2. Coop undpopmalumu.

B Ttabnuime «arperaTbl» TPEICTaBICHBI CICIYIONIME CTOJOIBI: HAUMEHOBAHHE
arperata, MaKCHUMaJIbHOE€ BpeMs  OJKCIUIyaTallid, THI  HM3TOTaBIMBAaEMOTO
obopynoBanusi. B Tabnuiie «3amacbl» MpeACTaBICHBI CIEAYIOIIME CTOJIOIBI: MapKa
CTaJIM, KJ1acc, 00bEeM Ha CKIIaJe.

3. BeiiBHKEHUE TUIIOTE3 M MPEANOI0KEHUN ITPU HEJ0CTaTKe MH(POPMAITUH.

Hannune KOHKPETHOTO MeTajjla Ha MOMEHT IUIAaHMPOBAHUS IIPOU3BOJICTBA
OKOHYATEJIHLHO HEW3BECTHO, T.K.. MMEETCA Opak MpU MPOU3BOJCTBE IITAMIIOBOK,
BpeMs MOCTaBOK MeTalljla MOXKET HM3MEHSThcsA. [loaToMy HEOOXOIMMO BBIIBUHYTH
cienyromue runotessl: ['nnoreza 1. MakcuMmanbHO JOCTYITHOE KOJMYECTBO METAILIA
st naHupoBanus paBHo 80% oT oObema Metaiia Ha ckiazae. l'umoreza 2.
IToctymienne Meramia MOXKeT OBITh HE MO3Hee 3 JHEH ¢ MOMEHTa 3aKa3a, 0ITOMY
KOJIMYECTBO UMEIOIIET0Cs MeTaJljla C MPUOIMKCHUEM CPOKa  OKOHUYAaHHS  KpaiHein
JIaThl IOCTABKU MOYKET MPOMOPIMOHAIBLHO YBEIUYHUBATHCS.

4. AHain3 HepeIeHHBIX 3a/1a4 U IpoOIIeM.

CnoxkHOCTM TIpM  ONpPENENICHUM 3arpy3Kd  arperaro, T.K. IIpoLEnypa
MEPECTAaHOBKM ILITAMIIOB SIBJISIETCS 3aTPAaTHOM W HEOOXOAMMO CBOJHUTH €€ K
MUHAMYMYy. OJIHaKO HEU3BECTHO PEAJIBHOE KOJIMYECTBO HMEIOLIErocs MeTaluia.
Kpome Toro, uMeroTcst IpUOPUTETHI ITIOCTABKU 3aKA3YUKAM.

5. Onpenenenre napaMeTpoB U NEPEMEHHBIX.

B kauecTBe OCHOBHBIX MapaMETPOB PACCMATPUBACTCS HATUYHE KOHKPETHOTO
MeTajula Ha CKJaJle U CIIMCOK 3aKa3oB ¢ mpuopureramu. Kpome Toro, He MeHee
BOXHBIMH TIapaMeTpaMH SIBISFOTCSI Takke BO3MOXKHOCTH 00OpyaoBaHHs, paboure
Opurazpl.



6. Beibop kputepueB 3hPeKTUBHOCTH.

B kauectBe kpuTepus >PQPEKTUBHOCTH BO3MOXKHO HCIOJIB30BAHUE KPUTEPHS
baiieca-Jlannaca, KOTOpBIN sBiIsieTcss HanOoJiee ONTHUMAJIBHBIM JJISl 33a7ad JaHHOTO
tuna. Ero mnpuMeHeHHME COCTOMT B TOM, YTO KaXJIOMY 3aKa3y CTaBUTCS B
COOTBETCTBHE 3HAYCHHE, PACCUUTAHHOE HA OCHOBE KaKUX-JIMOO W3BECTHHIX
napaMeTpoB, TAaKUX Kak OOBEM TMPOIYKIMH, MPUOPUTET BBHITIOTHEHUS 3aJauH,
HaJINYME MEeTaJula Ha CKJIaJIe.

7. CocTaBieHne, 000CHOBaHUE MOJIEIH.

B kauectBe Moaenum MOKET OBITh PAcCMOTPEHAa BEPOSITHOCTHAS MOJEIb C
IPUMEHEHUEM BBIYMCIUTEIBHON TEXHUKH JJI ONpPEAEICHUS] ONTUMAJIbHOTO CIMCKA
UCIIOJIHSIEMBIX 3aKa30B C YYETOM HaJIW4us MeTaiuia. Takke BO3MOXHO MPUMEHEHHE
CyNEepKOMIIbIOTEPA I TIepedopa BCEX BOZMOMKHBIX BapHUAHTOB MOCIEA0BATEIbHOCTH
MCIIOJIHEHHSI 3aKa30B. DTO O0YCIIOBJIEHO TEM, YTO TOYHOW MH(POPMALIUU MO HATUYHUIO
MeTajula HY’)KHOM MapKH HE MMEETCS] U HEOOXOAMMO BBIINOJIHUTH BBIOOp Haubosee
ONTHUMAJIBHBIX 3HAYEHUW, NPUMEHEHHE KOTOPBIX MO3BOJIUT COKPATUTH KOJIMYECTBO
[IEPECTAaHOBOK IITAMIIOB, YCKOPHUT MPOLECC MPOU3BOACTBA, ONTUMU3UPYET 3aHATOCTD
pabouux Opura.

2. TecrupoBanue 1

Ilpoyedypa npogedenus

CTyeHT MpoXOAUT TECTHPOBAaHME, BKIIOYAIOIIEe B ceOsl OTBET Ha 5 CIy4ailHO
BBIOPAHHBIX BOIPOCOB 10 OCHOBHBIM MOHSATUSAM TEOPHUH MOJ00US U MOAECIUPOBAHUS.

Kpumepuu oyenueanus
3a KaX/IpI BEPHBIM OTBET CTYICHT Mody4aeT 1 Ga.
MaxkcumanbHbIi 6yt — 5.

3aumeno: mony4yeHue He MeHee 3 0aIoB.
He 3aumeno: nony4yenue menee 3 0aios.

Ilpumep

KomnbroTrepHoe MOAEIMPOBAHUE — ITO:

— MPOLIECC TOCTPOEHUSI MOAEIN KOMIIBIOTEPHBIMU CPEACTBAMU,

+ mporecc ucciieIoBaHusl 00bEKTa ¢ MOMOIIBIO €70 KOMITBIOTEPHON MOJIENH,
— perucTparys MpoIeccoB peaabHOr0 00bEKTA MPU MTOMOIITU KOMITbIOTEPA,
— pelICHNE KOHKPETHOM 3a/1auM C TOMOIIBIO KOMIIBIOTEPA.
MaremaTtuueckas MOJeJb — ATO:

— pe3yJIbTaT KOMITBIOTEPHOT'O MOJEIIMPOBAHUS MPOLIECCOB UCCIEAYEMOTO
00BEKTa,



+ onucanue 00ObEKTa HCCICAO0BAaHUs, BBIIIOJIHCHHOC C ITIOMOIIIBIO MaTeMaTHUYECKOM
CHMBOJIMKH,

— OCHOBHBIC CBOIMCTBA 00BEKTA HCCICA0BAHU:I,

— PEC3YyJIbTAThI UCCIICAOBAHUA PCAJIBHOTO 00BEeKTA.

3. KonrposabHas padora 1

3aoanue

KoHnTtponbsHas padbota 1 coctout U3z 5 3a1aHuid:

1. IIpoBeneHue nocnenoBaTENbHON CKBO3HOM HYMEPALUH 3BEHBEB CUCTEMBI.

2. CocTaBiieHHE TEKCTOBOTO OMHUCAHUS BCEX AJIEMEHTOB CUCTEMBI (BXO/I, BBIXO/I,
MIEPEMEHHBIE COCTOSIHHUS).

3. AHaIMTUYECKOE ONMHMCAHUE BHEIIHETO BO3ACHCTBUS, pealn3alus
nporpammHoro koaa B SImACS, MATLAB, VisSim.

4. AHanuTtHyecKkoe ONMMCaHWE HECTAIMOHAPHOTO KO PUIMEHTa, peaTu3aus
nporpammHoro kojaa B SImACS, MATLAB, VisSim.

5. AHanuTUYECKOE OMMCAHUE HEIMHEHHOIO AJIEMEHTA, peanu3anus
nporpammHoro kojaa B SImACS, MATLAB, VisSim.

Ilpoyeodypa nposedenus

[TpoBomutcs muchbmMeHHO. CTYyIEHTY HEOOXOAMMO O3HAKOMHUTHCS C OCHOBHBIMH
MpaBUjaMu TPOBEJACHUS TIOCIEAOBATCIIBHON CKBO3HOW HYMEpAllMd DJIEMEHTOB
CHUCTEMBI, a TAaKK€ COCTaBJICHHUS TpadUuecKoro, aHAJTUTHIECKOTO M TPOTPAMMHOIO
OTIFICAHUS DJICMEHTOB CHCTEMEI.

Kpumepuu oyenusanus
Kaxkioe BepHO BBIMOJTHEHHOE 3alaHUE OIlCHUBAaeTCs B 1 Gas.
MakcuMaJibHbINA Oasu1 — 5.

3aumeno: nonydyenue He MeHee 1 Oanna.
He 3aumeno: nonydaenue menee 1 6ara.

Ilpumep
1. [locnenoBarenbHasi CKBO3HAsA HyMepalKsl 3B€HbEB CUCTEMBI (pHcC. 1).

10 11
LK K [

3 4
~{ WOl - W02 —

Puc. 1. IlocnenoBaTenbHas CKBO3HasI HyMepalus 3B€HbEB CUCTEMBI
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2. CocraBieHue TEKCTOBOIO OMMUCAHUA BCEX DJIEMEHTOB CUCTEMBI.
1—(Y15, {x11,x12},Y1); 2-—(Y9, {x21,x22}, Y2);
3—-(Y2, {x31},Y3), 4 — (Y3, {x41, x42}, Y4);

5 (Y14, {x51}, Y5); 6— (0,61, Y6);
7-(0,61, Y7); 8 — (Y1, Y8):;

9 (Y17, Y9); 10— (Y11, Y10);
11— (Y4, Y11); 12 - (Y13, Y12);
13— (Y2, Y13); 14 — (Y4, Y14);

15-(+Y6,-Y5, Y15); 16 — (+Y8, 10,62, -Y7, Y16);
17 —-(+Y16,+Y10,-Y12, Y17).
3. AHanUTUYECKOE ONKMCAaHWE BHELIHEro BO3AEHCTBUSA (pHC. 2), peanu3anus
nporpamMmmHuoro koja B SImACS, MATLAB, VisSim.

[ G(1)

-
>

0 2 6 tc

Puc. 2. 'paduk BHEHIHETO BO3ACHCTBUS
AHaTUTUYECKOE OMMCAHUE UMEET CICAYIOIINAN BU/I:

T-3t/2, t<2;
G(1)= 4, t>2U
7, t>6.

Peanuzanus nporpaMmMmuoro kojia B SIMACS UMeeT clneayomuii BUI:
R=7-3*t/2; if (t>2) R=4; if (t>6) R=7;

Peanuzanus nporpammuoro kojga B MATLAB umeer ciaeayromuii BUa:
y=7-3*t/2; if (t>2) y=4; end; if (t>6) y=7; end;

Peanuzanust nporpaMMHOro koja B VisSim UMeEeT CJIeTYIOMUM BU/I;
(7-3*$1/2)*(§1<=2)+(4)*($1>2)*($1<=6)+(7)*(§1>6)

4. AHaIUTHYECKOE OIMCaHWE HeCTallMoOHapHOro Koddduuuenta (puc. 3),

peanuzaius nporpaMmmHoro koja B SImACS, MATLAB, VisSim.

4 T{l}
4 \
0 1 2 t,c

Puc. 3. I'padpuk HecTarmonapHoro koddduiinenta
AHaTUTUYECKOE OMHUCAHUE UMEET CICAYIOLIUN BUI:

4, <1,
T(t)=45-¢t, t>1U
3, t>2.



Peanuzamus nporpammuoro koga B SIMACS umeeT creayronuii BUa:
R=4; if (t>1) R=5-t; if (t>2) R=3;

Peanuzanus nporpammuoro kojga B MATLAB umeer cinenyromuii BUa:
y=4; if (t>1) y=5-t; end; if (t>2) y=3; end; y = y*u;

Peanuzarnust mporpamMmMHoOro kojaa B VisSim UMeeT CJIeTyIOMUN BU/T;
(A*S1<=D)+HSE-SDH*S1>D)*($1<=2)+(3)*($1>2))*($2)

5. AHAIUTUYECKOE OIMCAaHWE HEJIWHEHMHOro »sjemMeHTa (puc.4), peanus3ainus

nporpammHoro koaa B SINACS, MATLAB, VisSim.

t Ny
T
0 2 U

Puc. 4. I'paduk HenMMHEHHOTO AIIeMEHTa
AHaJTUTUYECKOE OMKUCAaHUE UMEET CICAYIOUIUMN BU/I:

4, U<L0;
N(U): 4-U/2, U>0U
3, U>2.

Peanuzanust nporpammuoro kojaa B SImACS umeeT caeayronui BUI:
R=4; if (U>0) R=4-U/2; if (U>2) R=3;

Peanuzanusa nporpammuoro koga B MATLAB umeer cnenyrommii Bua:
R=4; if (U>0) R=4-U/2; end; if (U>2) R=3; end;

Peanuzauus nporpaMMHOro Koja B VisSim UMeeT Cle1yomui BUI:

(D*S1<=DHE-SH*(S1>1)*($1<=2)+(3)*(§1>2))*(82)

4. KontpoJsbHas padora 2

3aoanue

KontponsHas padoTa 2 coctouT u3 1 3amanus:

Jns 3a7aHHOM CTPYKTYPHOM CXE€Mbl CHUCTEMbl B OOIIEM BHUJE BBIMOJHUTH
MOCJIEAOBATEIbHYI0 CKBO3HYIO HYMEpAIMI0 D3JIEMEHTOB CHUCTEMBbI U COCTaBUTh
MAaTPUYHYIO MAaTEMATUUECKYIO0 MOJIEIh CUCTEMBI.

IIpoyedypa nposedenus
[TpoBomutcs muchbMeHHO. CTyACHTY HEOOXOIUMO O3HAKOMHUTHCS C OCHOBHBIMH
MpaBUJIaMHU COCTABJICHHUSI MATPUYHOW MaTEeMaTHIECKOW MOJICITH.

Kpumepuu oyenusanus

[IpaBunbHO BBIMOTHEHHOE 3a1anue 0e3 ommobok — 10 Ganios.

3a HempaBWJILHO BBHITIOJHEHHYIO TIOCIEOBATEIbHYI0 CKBO3HYIO HYMEpAIIUIO
AJIEMEHTOB CHCTEMBI — mTpad 5 6anioB.
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Kaxnas momymienHast ommoOKka B sYEMKE MATPUYHOM MATEMaTUYECKOW MOJEIH
cooTBeTcTBYeT mTpady B 1 Oa.
MaxkcumaneHbIi 0aut — 10.

3aumeno: nonyyeHue He MmeHee 1 Gaa.
He 3aumeno: nonyyenue menee 1 Gana.

Ilpumep
1. ITocnenoBarenbHasi CKBO3HAsI HyMepallusi 3BEHbEB CUCTEMBI (pHC. 5).
3 10 11
K3 K10l K11]e
5 6 _6 7 8 9
Gl K9 K6 [— K7 » K8 K9
1 _ 12 13
2 @ A EE
W1l

Puc. 5. HOCJIeIIOBaTCJIBHaSI CKBO3Hasg HyMCpalud 3BCHbBCB CUCTCMBI

2. ManI/I‘-IHaH MaTCMaTH4ICCKasd MOACIIb CUCTCMbI UMCCT CJIGI[YI-OHII/Iﬁ BUA:

. - —a b 1 _xn_
e 10 10 X,
- 0 —dy by, 71
0 1 -a, 0 ¥,
0 1 ay b,,
Y
0 -1 K.G,
' Y,
0 -1 0,37
X
0 K, 1
¥,
0 -1 K
Y,
0 K, -1
X
0 |= K, -1 X
¥,
0 K, -1
Y,
0 -1 KIO
Y,
0 K, -1
Y,
0 -1 Klz
¥,
0 K, -1
¥,
0 -1 -1 1
¥
0 -1 1 -1 G,
Y
0 1 -1 1 -1
0 1|, (6)| |
L | L 17 1 l(t)

5. TectupoBaHue 2
3aoanue

Tect 2 comepxut 3 3ajaHusl O OCHOBAM TEOPETHMYECKOTO aHaJIn3a CUCTEMbI B
HA4aJbHbIM 1 KOHCYHBIH MOMEHTBEI BDEMEHHU
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1. Onpenenenue 3HA4YeHUS NEpeIaTOYHOW (GYHKIMM B HAYaJbHBIA MOMEHT
BPEMEHH.

2. OmnpeneneHre 3HAYEHUS TEepeNaToyHOW (GYHKIUM B KOHEYHBIA MOMEHT
BPEMEHH.

3. OnpenenieHre 3HAYEHUsI BBIXOJA CUCTEMBl B KOHEYHBIM MOMEHT BPEMEHHU.

Ilpoyeodypa nposedenus

CTyeHT NUIeT TecT, KOTOPbId COCTOMT W3 3 BOMNPOCOB HAa ONpPENETICHUE
3HAYEHUs MepelaTouyHON (PYHKIMU B HAYAJbHBIM U KOHEYHBIH MOMEHT BPEMEHH, a
TaK)K€ HaX0>KJIEHUE BbIX0JIa CUCTEMbI B KOHEYHBIA MOMEHT BPEMEHU.

Kpumepuu oyenusanus

[TpaBunbHbIi oTBET 3ananug Nel u No2 ouenuBaercs B 1 Oam.
ITpaBuiibHbI oTBeT 3aaanus Ne3 orieHuBaeTcs B 3 Oasuia.
MaxkcumanbHbIi 6amt — 5.

3aumeno: ony4yeHue He MeHee 3 6alIoB.
He 3aumeno: nony4yenue menee 3 0aios.

Ilpumep
1.Yemy paBHO 3HaYy€HUE MEPEAATOYHOM (PYHKUMM B Ha4yaJdbHBII MOMEHT
BPEMEHU:
W(s) = 3+—652 _
3+7s+s
JIns HaxoXJ€HWS 3HAYEHHS B HAYyalbHBIE MOMEHT BpPEMEHHM HEOOXOAMMO
onpenenuTs npeaen W(s) npu s, Koropoe cTpeMuTcs K beckoneunoctu. Oteer: 0.
2. YUemy paBHO 3HaYCHUE NIEPENATOYHON (DYHKIIMHM B KOHEUHBIH MOMEHT BPEMEHHU:
9+7s°
O+4s+5°
JIns HaxoKIOeHusi 3HAYeHUs] B KOHEYHBbIM MOMEHT BpPEMEHU HEO0XO0IUMO
omnpenenuts npenen W(s) npu s, KOTopoe ctpeMuTtcs k Hyato. Oteet: 1.
3. Uemy paBHO 3HaUY€HHE BBIXOJHOIO CHTHaja CUCTEMBI ¥ cucTteMsl (puc. 6), eciu
M3BECTHBI CIAEAYIOIINE 3HAUCHUS:
G=6,3, K1=8,7, K2=7,4, K3=9,3.

W(s)=

K1l |-

- K2

K3 |-

Puc. 6. [Ipumep uccnemyemMoi CuCTeMbl
3amauyy HEOOXOJUMO PELIUTh JUOO0 MyTeM MOJYyUYEHHUs MepeaaTOuHON (yHKUUU
3aMKHYTOW CHUCTEMBI C MOCTEAYIONUM YMHOKEHUEM Ha BXOJIHOE BO3JEHUCTBUE, TNOO
MyTEeM MOJIYUYEeHUSI B3aMMOCBSI3M BbIxoAa OoT Bxoda. Oteert: 8,57.
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6. KourposbHasi padora 3

3aoanue

KontponsHas padota 3 coctout u3 1 3aganus:

Jlnst 3aaHHOM CTPYKTYpHOM CXEMBbl CHUCTEMbl HEOOXOJUMO TMOCTPOUTH JIBE
CUCTEMBI, COOTBETCTBYIOIIME HAYaJbHOMY K KOHEYHOMY MOMEHTaM BpEMEHH,
paccuyuTaTh 3HAYEHUE BBIXOJIHOTO CUTHANA CUCTEMBI M TOJYYHUTh MEPEaTOUYHYIO
(YHKIHIO 3aMKHYTOM CUCTEMBI.

IIpoyedypa npogeodenus

[TpoBomutcs muchbmMeHHO. CTYyIEHTY HEOOXOAMMO O3HAKOMHUTHCS C OCHOBHBIMU
MpaBUjaMU TPOBEACHUS TEOPETUUYECKOTO aHaW3a CHCTEMbl B HAYalbHBIA W
KOHEYHBI MOMEHTHI BPEMEHHU.

Kpumepuu oyenueanus

[IpaBUIBHO COCTaBIIEHHAs CTPYKTYpHAasl CX€Ma B HaYaJIbHbI MOMEHT BPEMEHH - |
Oam.

[IpaBUIBHO pacCUMTAHHOE 3HAYEHUE BBIXOJHOI'O CHTHAajJa B HaYaJbHBIA MOMEHT
BpeMeHH - 1 Ga.

[IpaBUIBHO cOCTaBIEHHAs CTPYKTypHas CXeMa B KOHEYHBI MOMEHT BPEMEHH - |
Oam.

[IpaBWIIBHO pacCUNTAHHOE 3HAYEHWE BBIXOJAHOTO CUTHAJa B KOHEYHBI MOMEHT
BpeMeEHH - 1 Gam.

[IpaBunbHO cocTaBieHHAas NepeaaroyHas GyHKIUS 3aMKHYTOM cucTeMsl - 1 Oa.

MakcumanbHbIi Oyt — 5.

3aumeno: nony4yeHue He MmeHee 1 Oanna.
He 3aumeno: nonydaenue menee 1 6ara.

Ilpumep

AHQJIOTMYHO 3alaHuio0 3 TecTa 2 ONpeAensieTcs CTPYKTypHasi cXema CHCTEMBI B
HayaJbHbIH MOMEHT BpeMeHHu (puc. 7), KOTopas B JaHHOM CJIy4a€ COBHAAET CO
CTPYKTYPHOU CXEMOM B KOHEUHBIA MOMEHT BPEMEHH.

6.3

Puc. 7. Ilpumep uccnegyeMon CUCTEMBbI B HAYaJIbHbI MOMEHT BPEMEHU
Torna 3HaueHue nepenaTtouHor HYHKIMHM 3aMKHYTOM CHCTEMBI PaBHO:

Wis)=— D% 136
1+0,6-7,4

CnenoBaTenbHO, CUTHAI Y paBeH MpousBeneHuto 6,3 Ha 1,36. Oteer: 8,57.
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7. KonrpoJbHasi padora 4

3aoanue

KonTponbHas paboTa 4 cocTouT U3 5 3a1aHuid:

1. Jlns 3ajaHHON CTPYKTYPHOM CXEMBI BBILACIUTD Y3JIbl, HAIIPaBJICHUS IPOTEKAHUS
TOKA Y MOJIY4YHUTh (PyHAAMEHTAIbHOE AEPEBO.

2. CocTtaBuTh N0 (PyHIAMEHTAIBHOMY JIEPEBY MATPHUILY CBSI3H.

3. ITo mMaTpuie CBsI3U 3amucaTh CUCTEMY YpPaBHEHHMM HaIpsDKEHUN Ha 3JIEMEHTax
CUCTEMBI.

4.Tlo marpuue CBA3M 3alKcaTh CHUCTEMY YpPaBHEHMIl TOKOB Ha 3JEMEHTax
CUCTEMBI.

5.1lo mosly4eHHBIM CHCTEMaM YpPaBHEHH HANpPSLDKEHHM M TOKOB IMOCTPOUTH
CTPYKTYPHYIO CXEMY CUCTEMBI.

Ilpoyeodypa nposedenus

[IpoBomutcsa mucbmMeHHO. CTyIEHTY HEOOXOAMMO O3HAKOMHUTHCA C OCHOBHBIMH
MOJIOKEHUSIMU TEOPUHU MOA00US U TpadoB, HAYUUTHCS MOTYYaTh CTPYKTYPHYIO CXEMY
CUCTEMBI 110 SKBUBAJICHTHON 3JIEKTPUUYECKON CXEME CHCTEMBI.

Kpumepuu oyenusanus
Kaxxnas yacTh paboThl OIIEHUBAETCA CIASAYIOIIUM 00pa3oM:
1 3amanue - 2 Oanna:
1 Gamt 3a MpaBUIILHOE BBIJCICHUE BCEX Y3JI0B M YKA3aHHWE BCEX HAIPABJICHHM
MPOTEKaHUS TOKa,
1 Gann 3a cocTaBlIeHHE TIOJIHOTO (PyHIaMEHTAJIBLHOTO JIepeBa.
2 3agaHue - 2 Oayia:
1 Gayut 3a MpaBWIILHOE YKa3aHHUE BCEX BETBEH M XOP]I,
1 Gayut 3a mpaBUJILHOE YKa3aHHUE BCEX CBS3EH.

3 3amanue - 1 Oamn 3a TpaBUIBHOE COCTaBJIEHUE BCEX YypPaBHEHUM st
OTpEe/ICIICHHS HANIPSKEHUM Ha 3JIEMEHTaX.
4 3aganwe - 1 Oain 3a TPaBWIBHOE COCTABJICHHE BCEX YPaBHEHUM IS

OTIPE/ICJICHHS TOKA Ha JICMEHTAX.
5 3amanue - 4 6aya:
1 Gamr 3a cOCTaBJIICHHME YacTH CXEMbl BCEX YPaBHCHHH [JIs ONPEACIICHUS
HaIpsKEHUH,
1 Gamnm 3a COCTaBJICHUE YaCTH CXEMbl BCEX YPaBHEHUW IS OIPEACIICHUS
TOKOB,
1 6ana 3a cocTaBJIEHUE YaCTH CXEMBI JIJISI OCTABIINXCS DJIEMEHTOB,
1 Gayut 3a yka3zaHUEe IPABUIIBHOM CBSI3U BCEX DJIEMEHTOB CHCTEMEI.
MaxkcuMmanbsHBIH O0amt — 10.

3aumeno: nonydeHue He MmeHee 1 Gama.
He 3aumeno: nony4yenue menee 1 Gama.
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Ilpumep

1. Hns 3amaHHOM cxeMbl (puc. 8) BBIICHSIOTCA  Y3JIbI

U YKa3bIBAIOTCA
HaIIPpaBJICHUA OBUKCHUA TOKA:

a 5, I R2

1 2 ~AA 3 4

c2
Rl El J1

0

Puc. 8. [TpuMep 3KBUBAJICHTHOM 3JIEKTPUUYECKON CXEMBbI
dyHIaMEHTaIbHOE JIEPEBO JJI CXEMBI UMEET Cleayromuil Bu (puc. 9):
Il aa 20 3 r2 4

Rl

Puc. 9. ®ynnaMeHTanbHOE JEPEBO I UCCIAETYEMOUN CXEMBI

2.1lo dyHaaMEHTAIBHOMY JIEpEBY COCTABIISIETCA MaTpHIla CBSI3H, KOTOpas
couepxut BetBH El, C1, C2, R2, a takxe xopast R1, L1, J1:
-1 0 0 O

-1 1 1 1
0 0 1 1

3. ITo MaTpuiie CBSI3U COCTABIISIETCSA CUCTEMa YPAaBHEHUH JJIs1 HAIPSAKCHUIA:
URl = E;

ULl =—(-E1+UC1+UC2+UR2);

UJ1=—(UC2+UR2).

4. ITo MaTpuIIe CBSI3U COCTABIISICTCS CUCTEMA YPaBHEHUM JIJ11 TOKOB:

IE1=—-IR1-1L1];

IC1=1L1;

1C2=1L1+1J];

IR2 =1L1+1J1.

5. I1o nosy4yeHHBIM CHUCTEMAM YPABHEHUHN COCTABIISICTCS CTPYKTYpHAs CXeMma:
7[/?:&2

~
(o]
~
)
Y
-
~
v
=
=)
e
L2

(i S

El

Puc. 10. CtpykTypHas cxema Jijisi UCCIIeTyEMOM CXEMBbI
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8. BeinosiHeHue pacueTHO-rpaguyecKkoi padoTbl

3aoanue

PacueTtHo-rpadguueckoe 3aiaHue mpencTaBisieT co0oi 4 pa3iaMuHBIX 3a/aHus M0
MOJICIMPOBAHUIO JIMHEHHBIX/HEIMHENHBIX, CTAIIMOHAPHBIX/HECTALIMOHAPHBIX CUCTEM
YIPABIICHHUS], & TAKIKE 10 UCCIIETOBAHUIO JIEKTPUYECKUX MTOJICUCTEM.

3amanue 1. [{ns 3a1aHHOM TMHEHHOM CUCTEMBI:

1. BBINOJIHUTE CKBO3HYIO HyMEpAllMIO 3BEHbEB, COCTABUThH OIMUCAHHUE AJIEMEHTOB
CUCTEMBL.

2. CocTaBUTh MAaTPUUHYIO MAaTEMAaTUYECKYIO MOJICIIb.

3. BoiOpaTh mapaMeTpbl 3BEHBEB, BBINOJIHUTH MopaenupoBaHue B SimACS,
MATLAB, VisSim (nmpuBecT: Moieib, TpaduKm).

4. IlpoBectn Teopernyeckuid aHamu3 cucrteMbl npu t=0 m t—oo. CpaBHHTH
3HAYEHUSI BBIXOJOB 3BEHBEB, MOJYYEHHBIE B 1.3., C TEOPETUUECKUMHU 3HAYEHUSIMHU
(opopmMuUTh B BHJI€ TAOJIHIIBI).

3ananue 2. [l 3aJaHHON HETMHEMHON HECTAIIMOHAPHON CUCTEMBI:

1. BBINOJIHUTH CKBO3HYIO HyMEpPAIMIO 3BEHbEB, COCTABUThH OMUCAHHUE AJIEMEHTOB
CUCTEMBL.

2. CocTaBUTh MAaTPUUHYIO MATEMATUYECKYIO MOJIEIIb.

3. BoiOparh mapameTpbl 3BEHBEB, BBINOIHUTH MojaenupoBaHue B SimACS u
MATLAB (npuBectu Mojenb, rpaduku).

4. IlpoBectn TeopeTHdecknii aHanu3 cucteMbl npu t=0 um t—oco. CpaBHUTH
3HAQYCHUSI BBIXOJIOB 3BEHBEB, MOJYYEHHBIE B 1.3., C TEOPETUYECKUMHU 3HAYECHUSIMHU
(opopMuUTh B BHJI€ TAOIHIIBI).

3aganue 3. [l 3aJaHHON JTMHEWHON CUCTEMBI BBICOKOTO MOPSIKA!

1. BBINOJIHUTE CKBO3HYIO HyMEpallMi0 3BEHbEB, COCTABUThL OMHCAHHUE AJIEMEHTOB
CUCTEMBL.

2. CocTaBUTh MAaTPUYHYIO MAaTEMATUYECKYIO MOJIEIIb.

3. BoiOpath mapameTpbl 3BEHBEB, BBINOIHUTH MojaenupoBaHue B SimACS u
MATLAB (npuBectu Mojenb, rpaduk).

4. ITpoBecT TeopeTHUEeCKH aHanu3 cucrembl npu t=0 u t—oo. CpaBHUTH
3HAYEHUSI BBIXOJOB 3BEHBEB, MOJIYYEHHBIE B I1.3., C TEOPETUYECKUMHU 3HAYCHUSIMU
(opopmMuTh B BHJIE TAOIHIIBI).

3aganue 4. [{ns 3aaaHHOMN JIEKTPUUECKON CXEMBI:

1. IlponymepoBath y37bl, 3aJaTh HaNpaBICHUS JBWKEHHUS TOKAa, COCTABUTH
(byHAaMEHTaNIbHOE JEPEBO.

2. CoctaBUTh MAaTpUIly CBSI3M, 3aldCaTh MO HEW CHUCTEMbl YpPaBHEHUM MJis
HANPsHKEHUU U TOKOB.

3. CoCcTaBUTH CTPYKTYPHYIO CXEMY CUCTEMBI.

4. BeiOpaTh mapaMeTphl 3BEHbEB, BHITIOJIHUTH MOJICTUPOBAHKUE DIICKTPUUECKOU H
CTpyKTypHOi cxeMbl B SIMACS (mpuBecT MOAECIb, TpaQuKn).

5. IIpoBectn Teopernueckuii aHanmu3 cuctembl mnpu t=0 u t—oo. CpaBHUTH
3HAYEHUsI BBIXOJOB 3BEHBEB, MOJIYYEHHbIE B 1.4., C TEOPETUUECKHUMHU 3HAYECHUSIMU
(opopmMuTh B BHJIE TAOIHIIBI).
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IIpoyeodypa nposedenus

3ananue BbIJIaeTCs B Havasie ceMectpa u coaepxuT 4 yactu. CTyJeHT NMCbMEHHO
o(opMIISIET pelIeHUE THUIOBBIX 3a7a4, YKa3aHHbIX B 3aJlaHWU, U MPEIOCTaBIISCT
pElIeHUEe Ha POBEPKY.

Kpumepuu oyenusanus
Kaxxnast yacth paboThl OIIEHUBAETCSA CIAEAYIOIIUM 00pa3oM:
3ananue 1.
1 gacTs - 2 Ganna:
1 Gamr 3a MpPaBWIBLHO BBHITIOJHEHHYIO CKBO3HYIO HYMEpAIMIO BCEX 3BCHHECB
CUCTEMBI,
1 Gann 3a mpaBUIIBHOE COCTABICHUE OMMCAHUS BCEX DJIIEMEHTOB CUCTEMBI.
2 gacThb - 2 bana:
1 Gayut 3a MpaBUIIbHYIO 3aUCh BeeX AU hepeHIIMaNbHbBIX YPABHEHUH,
1 Gayut 3a MpaBUIIbHYIO 3aMUCh BCEX aAIreOpanyecKUX ypaBHEHHM.
3 yacTs - 3 6anna:
1 Gasut 3a MpaBWILHBIN BEIOOP MapaMeTPOB JIEMEHTOB CUCTEMBI,
1 Gamn 3a MogenupoBaHue Bo Bcex npoaykrax SImACS, MATLAB, VisSim,
1 6ann 3a mpuBeneHUE MoJIeei U rPaPUKOB, MOTYYEHHBIX BO BCEX MPOIYKTaX
SimACS, MATLAB, VisSim.
4 gacTts - 3 Oanna:
1 Gann 3a MpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIN3 BCEM CHUCTEMBI B
HayaJbHbIA MOMEHT BPEMEHHU,
1 Gann 3a MpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIU3 BCEU CHUCTEMBI B
KOHEUHBIA MOMEHT BPEMEHHU,
1 Gamt 3a cpaBHUTENBHBIN aHAIN3 BCEX MOJYYEHHBIX CUTHAJIOB, CBEJEHHBIN B
Ta0JIHUILy.

3ananue 2.
1 yacTs - 2 6anna:
1 Gann 3a MpaBUIIBHO BBHINOJHEHHYIO CKBO3HYIO HYMEpAIMIO BCEX 3BEHBEB
CUCTEMBI,
1 Gann 3a MpaBUIILHOE COCTABIIEHUE OMMCAHUS BCEX FJIEMEHTOB CUCTEMBI.
2 yacrtsb - 2 bana:
1 Gat 3a mpaBWIbHYIO 3aUCh BCeX AP PepeHIIMaNbHbIX YPABHEHUIH,
1 Gas1 3a MpaBWIbHYIO 3aUCh BCEX AJIreOpanyecKUX ypaBHEHUM.
3 yacTts - 3 Oanna:
1 Gasu1 3a mpaBUIIbHBIN BEIOOP MapaMeTPOB 3JIEMEHTOB CUCTEMBI,
1 6ann 3a MmogenupoBanue Bo Beex npoaykrax SImACS u MATLAB,
1 Ga 3a mpuBeneHUE Mojieel U TpaduKOB, OTYUYEHHBIX BO BCEX MPOAYKTax
SiImACS u MATLAB.
4 yacTts - 3 Oaa:
1 Gann 3a MpaBWIIBHO MPOBEAEHHBIM TEOPETUUSCKUN aHAIIN3 BCEU CHCTEMBI B
HavyaJbHbIA MOMEHT BPEMEHH,
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1 Gann 3a nMpaBUIBHO MPOBEAEHHBIA TEOPETUUECKUN aHANIU3 BCEW CUCTEMBI B
KOHEUYHBI MOMEHT BPEMEHHU,

1 Gamt 3a cpaBHUTENBHBIN aHANIW3 BCEX IMOJYYEHHBIX CUTHAJIOB, CBEJICHHBIN B
Ta0IuUILy.

3amanue 3.
1 yacTs - 2 6anna:
1 Gamr 3a MpPaBWIBLHO BBHITIOJHEHHYIO CKBO3HYIO HYMEpAIMIO BCEX 3BCHHECB
CUCTEMBI,
1 Gann 3a mpaBUIIBHOE COCTABJICHUE OMUCAHUS BCEX DJIIEMEHTOB CUCTEMBI.
2 yacThb - 5 0aoB:
1 Gann 3a NpaBWIIbHYIO 3aMUCh BCEX TMHAMUYECKUX 3BCHBEB,
1 Gann 3a NpaBUIIbHYIO 3aMUCh BCEX YCUIIUTEIbHBIX 3BEHBEB,
1 Gasu1 3a MpaBUWIIbHYIO 3aUCh BCEX CYMMUPYIOUIUX 3BEHBEB,
1 Gayut 3a MpaBWIIbHYIO 3alTUCh BCEX HEJIMHEWHBIX 3BEHBEB,
1 Gayut 3a MpaBUIIbHYIO 3aMCh BCEX BHEITHUX BO3JICHCTBHM.
3 yacTts - 3 banna:
1 Gayut 3a MpaBWIILHBIN BIOOP MapaMeTPOB DJIEMEHTOB CUCTEMBI,
1 Ga 3a MogenupoBanue Bo Beex nmpoaykrax SImACS u MATLAB,
1 6ann 3a npuBeneHUe Mojeeil U rPaUKOB, MOTYYEHHBIX BO BCEX MPOIYKTaX
SimACS u MATLAB.
4 gactp - 5 0aJIoB:
1 Gamn 3a mMpaBWIBHOE COCTABJIEHUE CTPYKTYPHOM CXEMBI CHUCTEMBbI B
HayaJbHbI MOMEHT BPEMEHHU,
1 Gann 3a nMpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIN3 BCEU CHUCTEMBI B
HayaJbHbIA MOMEHT BPEMEHHU,
1 Gamm 3a mMpaBWIBHOE COCTABJIICHUE CTPYKTYPHOM CXEMBblI CHCTEMBI B
KOHEUYHbIA MOMEHT BPEMEHHU,
1 Gann 3a MpaBWIBHO MPOBEAEHHBIM TEOPETUUECCKUN aHANM3 BCEW CHCTEMBI B
KOHEUYHbIA MOMEHT BPEMEHHU,
1 Gamt 3a CpaBHUTENBHBIN aHAN3 BCEX MOJYYCHHBIX CUTHAJIOB, CBEJICHHBIN B
Ta0JIHUILy.

3ananue 4.
1 yacTs - 2 b6anna:
1 Gann 3a mpoBeAeHHE MPABWIBHOM HYMEpPAlMM BCEX Y3J0B U IMPaBUIBHOE
yKa3aHue BCEX HaNpaBJICHUN JTBUKEHUS TOKA,
1 Gan 3a mpaBUIILHOE U TIOJIHOE COCTaBlieHHE (DyHAaMEHTaIbHOTO JIepeBa.
2 yacrtsb - 2 bana:
1 6ann 3a MpaBUIILHOE COCTABIIEHUE MATPHUIIBI CBSI3U BCEX AJIEMEHTOB,
1 6Gann 3a mMpaBWIBHOE COCTABJIEHHWE BCEX YPAaBHEHWM MJi1 HANpsHKEHUH U
TOKOB.
3 yacTtb - 5 GaysIoB:
1 Gann 3a MpaBUIILHOE OMPE/EIICHNE HAa MOJENIN JUHAMUYECKUX 3BEHBEB,
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1 Gayut 3a MpaBWIILHOE OTIPEJIEICHIE Ha MOJICIIA YCUINTEIILHBIX 3BEHBEB,
1 Gast 3a mpaBUIILHOE OTPEEICHHE Ha MOJEIN CYMMUPYIOIINX 3BEHBEB,
1 Gayut 3a mpaBUIILHOE OTPE/IEICHUE Ha MOJIEJIM BHEIIIHUX BO3/ICHCTBUIA,
1 Gayu1 3a MpaBUIILHOE COEIMHEHUE BCEX AIEMEHTOB MOJIEIH.
4 gactp - 2 Oasna:
1 Gamn 3a mpaBUIILHOE MOJEIUPOBAHUE CTPYKTYpHOU cxeMbl B SImACS ¢
pUBEACHUEM MOJIETH U BCEX IPauKoB,
1 Gann 3a mpaBWIIBHOE MOJEIMPOBAHUE dJEKTpudeckoir cxembl B SImACS ¢
MIPUBEICHUEM MOJICITH U BCEX TParKOB.
5 gactsb - 4 banna:
1 Gamn 3a mMpaBUIIBHOE COCTABIEHUE CTPYKTYPHOM CXEMbI CHUCTEMBbI B
HayaJbHbIA MOMEHT BPEMEHHU,
1 Gamn 3a MpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIN3 BCEH CHCTEMBI
HayaJbHbII MOMEHT BPEMEHHU,
1 Gam 3a mMpaBWIBHOE COCTABJIICHUE CTPYKTYPHOM CXEMbl CHCTEMBI B
KOHEYHbII MOMEHT BPEMEHHU,
1 Gann 3a MpaBWIIBHO MPOBEAEHHBIM TEOPETUUECKUN aHANIN3 BCEU CHCTEMBI B
KOHEYHbIA MOMEHT BPEMEHH.
Maxkcumanbubiit 6ait — 50.

™

3aumeno: nonyyenue He meHee 20 0aIoB.
He 3aumeno: nonydyenue mernee 20 6aJ10B.

Ilpumep
3ananue 1.
1. CTpykTypHas cxema CUCTEMbI B O0ILIEM BHJIE:

¥

(NN}

Ys Y7
S5=045 b— Kz [+

kA
Y
L 4

Yo X Ys Ys = Y
———(X)—s{ 039 5 Ks Ke o i)

Yo | W h—| Wo s

Puc. 11. CtpykTrypHas cxema uccieyeMoil CUCTEMBI

Onrcanue dJIEMEHTOB M CBI3EN MEKLYy HUMHM:
1 —(Ys, {Xu}, Y1)

2—(Yy, {Xu}, Y2)

3~ (Ys, Ya)
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4—(Yo, Ys)

5—(Ya Ys)
6 —(Ys, Yo)
7—(Ye, Y7)
8 — (Y7, Ys)

9 —({-Y2, tY3, +G =Ko}, Yy)
2. MarpuuHasi MaTeMaTHYeCKasi MOJIEIb CUCTEMBI B 001eM Bre (puc. 12).
X | Xa1 | ¥1 | ¥2 | ¥3 | ¥4 | ¥s | Ve | ¥71 | ¥z Yo | 1(D
x3 0 -a10 big
X1 0 | by | -am
¥1 1 -a11 0
¥3 1 0 -a71
V3 -a3) 0
¥y -1 0,39
Vs K5 -1
V6 Ko -1
AL K7 -1
Vs K§8 -1
Yo 1+ 1| +1*K9

Puc. 12. MaTtpuunas MaTemMaTH4ecKkasi MOJICJIb B OOILIEM BUJIE
3. CTpyKTypHas cXxemMa CUCTEMBI C BBIOpaHHBIMU NapaMmeTpaMu (puc. 13):

Y3 Y8

4 045 «—+ 0.1

A

5 1Y9 Y4 Y5 e Y7
B > » 0.39 >—>‘ 0.5 + » 09 » » 08 »
Y2 Y1
1 3
< -
5+2s 6+s

Puc. 13. Marpudnast MmaTemaTideckasi MOJI€Nb B 00IIIEM BHJIE

Mopenuposanue B SIMACS (puc. 14):

- 045 «—— 0.1 [«

- > - » 0.39 0.5 09 -—» 0.8 -

v

1 3

5+2s 6+s

Puc. 14. Mogens B SImACS
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I'paduku curnanos B SIMACS umerot crnenyoomuit Bug (puc. 15):

6

-1
8.88%10 ==

0 1.25 2.5 3.75

Puc. 15. I'paduxu Bbixog0B B SIMACS

Mopenuposanue B MATLAB (puc. 16):

0.45L 0.1 L
) )

Y3 Y8

p{untitled.mat

Y4 Y5 Y6 Y7

O

r—b signal2
[ L signal3

<J ) |—>§gnal4

2s+5

signal5

To File

2| |

Y2

signalé

signal7

—psignal8

signal®

Puc. 16. Moxens B MATLAB
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I'paduku curnanoB 8 MATLAB umerot caenytomuii Bun (puc. 17):

MopenupoBanue B VisSim (puc. 18):

6

5

4

Puc. 17. rpag(l)I/IKI/I BBZISXOI[OB 8 MATLAB

1

0.39

<0.45 |« 0.1 ]
»[05 » 09

1
2s+5

4

3
! — |[4———
s+6

Puc. 18. Monens B VisSim
['paduku curaanos B VisSim uMmeroT ciaeayromniuii Bua (puc. 19):

5 1 1.5

2

2.5 3 3.5 4 4.5

Puc. 19. I'paduxu BeixogoB B MATLAB
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4. TeopeTnueckuii aHaJIU3 CUCTEMbI B HAUYAJIbHbI MOMEHT BpeMeHH (puc. 20):

Y3 Y8
Y6
. 1Y9 Y4 YS Y7
T e W}—{o.s} » 09 » » 08 »
Y2 Y1
0 0 =

Puc. 20. CtpykTypHasi cxema CUCTEMbl B HAaYaJIbHBIA MOMEHT BPEMEHU
Pacyer 3HaueHW! BBIXOJHBIX CHUTHAJIOB B HadaJdbHBIH MOMEHT BpPEMCHH
ocyuiecTBisiercs B mpoaykre MathCAD (puc. 21):

Given
vl=0-y5
y2= 0yl
y3=045.v8 [0
0
vi= 039v9 0.032
vi=035-v4 1.962
v6= 0.9-v5 Find(yl.y2,v3.v4.v3.v¥6,v7.¥8,v9) = | 0.981
y7= 08-y6 0883
0.706
y8=0.1y7 .
0.071
Y=5+yi-y2 \5.032)

Puc. 21. Pacuet curnanoB B HayanbHbI MOMEHT Bpemenu B MathCAD

CpaBHeHUE pe3yIbTaTOB AaHAIMTUYECKOTO pacuéra u MojeaupoBanus (Tabi. 7):

Tabnuua 7
Curtan 3HaueHue CUrHaiza OTHOcHTENbHAS TOTPEIIHOCTD, %o
Teopus | SIMACS | MATLAB | VisSim | SimACS | MATLAB | VisSim
Yl 0 0 0 0 - - -
Y2 0 0 0 0 - - -
Y3 0,032 0,031791 | 0,031791 0,03159 |0,6531 0,6531 1,2813
Y4 1,962 1,962398 | 1,962398 1,96232 | 0,0203 0,0203 0,0163
Y5 0,981 0,981199 | 0,981199 0,98116 | 0,0203 0,0203 0,0163
Y6 0,883 0,883079 | 0,883079 0,8775 0,0089 0,0089 0,6229
Y7 0,706 0,706463 | 0,706463 0,702 0,0656 0,0656 0,5666
Y8 0,071 0,070646 | 0,070646 0,0702 0,4986 0,4986 1,1268
Y9 5,032 5,031791 | 5,031791 5,03159 | 0,0042 0,0042 0,0081

Takum o00pa3oM, HauOoJbllee OTIUYME OSKCIEPUMEHTANIbHBIX 3HAYEHUH OT
COCTABJISIET
MOJEJIMPOBAHUU B IpoayKTe VisSim.

TEOPETUYECKUX

3HAUYECHUU

1,2813%
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TeopeTnyeckuil aHaaU3 CUCTEMbI B KOHEYHBIA MOMEHT BpEMEHH (puc. 22, BpeMs
MOJIETTUPOBAHUS COCTABJISIET 5 CEKYHN):

Y6

Y3 Y38

4 045 «-—+ 0.1 [«
s ,Y9 Y4 Y5
> > > » 0.390 % 0.5
Y2 Y1
02 0.5

k 4

0.9 »

Y7
» 0.8 »

Puc. 22. CtpykTypHas cxema CUCTEMbI B KOHEYHBIA MOMEHT BPEMEHHU

Pacyer 3HaueHMiI BBIXOAHBIX CHUTHAJIOB B KOHEYHBIA MOMEHT BPEMEHU

ocymiecTBisiercs B mpoaykre MathCAD (puc. 23):

Given

yo= 09-y5
y7=08-yv6

}.’S —] 0_1.}9‘,‘

Vi=5+y3i-y2

Find(yl.y2.y3.y4.y5.y6.y7.y8.¥9) =

(0.481)

0.096
0.031
1.925
0.962
0.866
0.693
0.069

\4935)

Puc. 23. PacueT curnanoB B KOHEUHbIM MOMeHT BpeMeHu B MathCAD
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CpaBHEHHE PE3yIhTATOB AHAIMTUYECKOTO pacuéra U MoAeIupoBaHus (Tad. 8):

Ta0muna 8
Curtan . 3HaueHUe curHana _ QTHOCHTeHLHaﬂ HOFpeI_HHOCl.“B, %
Teopus | SImACS | MATLAB VisSim SimACS | MATLAB | VisSim
Y1 0,481 0,481157 | 0,481157 0,481216 | 0,0326 0,0326 0,0449
Y2 0,096 0,096231 | 0,096231 0,096243 | 0,2406 0,2406 0,2531
Y3 0,031 0,031179 | 0,031179 0,031183 | 0,5774 0,5774 0,5903
Y4 1,925 1,92463 1,92463 1,924631 | 0,0192 0,0192 0,0192
Y5 0,962 0,962315 | 0,962315 0,962316 | 0,0327 0,0327 0,0328
Y6 0,866 0,866083 | 0,866083 0,866188 | 0,0096 0,0096 0,0217
Y7 0,693 0,692867 | 0,692867 0,692951 | 0,0192 0,0192 0,0071
Y8 0,069 0,069287 | 0,069287 0,069295 | 0,4159 0,4159 0,4275
Y9 4,935 4,934948 | 4,934948 4,934952 10,0011 0,0011 0,001

Takum 00pa3oM, HamOOJbLIEE OTIMYHE HKCIEPUMEHTAIBHBIX 3HAYEHHUUA OT
TEOPETUIECKIX
MOJEJIMPOBAHUU B IPOAyKTe VisSim.

3anganue 2.

3HaueHun  cocrtaBmier  0,5903% mma  curmama Y3 npu
1. CtpykTypHas cxema cucteMbl B 0011eM Bujie (puc. 24):
Ys V-
Tl * 5=056 =
¥ Y )7 ¥y - o s
T1 % wo1 —4—f w12 o N1 |2l
- s Y
Y wo ke 0.15 e—

Puc. 24. CtpykTypHas cxema cucTeMbl B 0011IeM BH]IE

Omnucanue >J€EMEHTOB U CBA3EH MEXKIY HUMU:
1 —(Ys, {X11}, YY)

2— (Y1, {Xo1, X2}, Y2)
3 —(Ys, {X51,X32}, Y3)
4—(Ys, Yq)
5-(Y1,Ys)
6—(Y7, Yo)
7—(Yo, Y7)
8 — ({+Y6, -Y3, +G}, YS)
9-(Y2,Yy)
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2. MarpuyHas MmaTeMaTH4YeCKasi MOJCJIb CHCTEMbI B 0011eM Bujie (puc. 25):

X11 | X21 | X22 | X31 X32| Y1 Y2 Y3 Y4 YS Y6 Y7 Y8 | Y9 | 1(D)
X11 0 -al0 B10
X21 0 0 B20 | -a20
X22 10 B21  -a2l
X31 0 0 -a30 B30
X32 1 0 -a3l B31
Y1 1 -all Bl11
Y2 0 1 B22 -a22
Y3 0 | 1 -a32 B32
Y4 -1 T1
Y5 0.15 -1
Y6 1Tl
Y7 -1 0.56
Y8 -1 +1 -1 +G
vo ngz)f P

Puc. 25. ManI/I‘-IHaﬂ MareMaTn4dcCKasa MOJCJIb CUCTCMEI B 06HIGM BHUAC

3. CTtpyKTypHasi cxemMa CUCTEMbI C BHIOpAaHHBIMHU TTapaMeTpamu (puc. 26):

Gl

Y3

Y6

v

3

Y8

Y4

2+3s Y5

8+7s +9s5°

Y7
JI T1 |- 4 0.56 =
7 Y1 2+3s Y2 Y9
- » NI »
14+2s 5+4s5 +5°
4 0.15 «—-

Puc. 26. CtpykTypHasi cxema CUCTEMbI C BRLIOpAaHHBIMH MapaMeTpaMu
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OnucaHue BHEMIHMX BO3JCHCTBUM, HECTAlMOHAPHOCTEHW M  HEJIMHEHHBIX
XapakTepucTuK (Tadsm. 9):
Ta0muma 9
No I'paduaecku AHaIUTHYECKHU Kox 8 SImACS Kon B
MATLAB
1| m 0,2U, U<4; R= N=
N NIU)=1 " aa  |U025U<4)+ | UR02KU <4+
‘ | '™ © ] 0.8%(U >=4); 0.8*(U >= 4);
l
|
|
0,4 b 1
|
|
l
|
0 —>
¢l 4 u
2 | & 2, t<5; R=2*%t<5)+4*%(t | G=2%t<5)+
4{ ------- [ Gl(t): 10’ t>5 >= 5), 4*(t >= 5)5
2
|
|
0 } > t
0 5 10
3| n 0,9, ¢<3; R =0.9%t<3) + T=
N
~ 0.4%(=3)*(t<7) + | U*(0.9%(t<3) +
s | Ti(e)=10.4, 1>3U 0.9%(t>=7); 0.4%(t>=3)*(t<7
0,9, t>7. )+ 0.9%(t>=7));
04 1 - -
0 : : —2> t
0 3 6 ]
Mogpenuposanue B SImMACS (puc. 27):
{ T1 } - 0.56 <
Gl 7 2+4+3s
- > - Tl ——» NI -
- 14425 S5+4s +5°
2+3s
< - 0.15 «—
8+7s +9s5°

Puc. 27. Monens 8 SIMmACS
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['paduku Bexoa0B 3BeHBEB B SIMACS (puc. 28):

5

3.8

2.6

1.4

0 3.75 7.5 11.25 15

Puc. 28. I'paduixu BbIxo10B 3BeHBbEB B SIMACS

MopenupoBanue B MATLAB (puc. 29):

L ik
v o

To File
C\ncm\-b t

T ] =N
[ u;ﬁT 29}14' |52Msi£J Uﬁ“
Clock fen Vi Y1 Y2 3
G
Scope
3s+2
015
9247 5t8 > "
Y3 Y5
2
»{signal3
T
T
»isignal?

Puc. 29. Monear B MATLAB
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I'paduku BixonoB 3BeHbeB B MATLAB (puc. 30):

Puc. 30. I'paduku BeixoaoB 3seHbeB B MATLAB

4. TeopeTnueckuii aHaJIU3 CUCTEMbI B HAUAJIbHBI MOMEHT BpeMeHH (puc. 31):

Y6 Y7
0,9 1 056 =
Y4
2 v Y8 Y1 Y2 Y9
> > > 0:9 0 0 > N1 »
F 3
Y3 Y5
0 ] 4 0.15 «——

Puc. 31. CrpykrypHas cxema B Ha4aJIbHbIi1 MOMEHT BPEMEHU
Pacuérer B MathCAD (puc. 32):

Given
yi=0-vy4
y2= 0yl
yi=0-y5
yi=09-vy8
yi=0.15y1

Find(yl,v2,v3,v4,v3,v6,v7,v8,v9) =
yb= 0.9-y7

yi=0.56-y9

y8=2+y6—-vy3

y9= Nl(y2)

Puc. 32. Pacuersr B MathCAD
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CpaBHeHHE pe3yIbTaTOB AHAIUTUYECKOTO pacuéra u MoaenupoBanus (Tadsm. 10):

Taomuma 10
3HayeHue CUrHaia OtHoOcHUTeNbHAs TOTPEIIHOCTD, %o
Curnan
Teopus SimACS MATLAB SimACS MATLAB
Y1 0 0 0 - -
Y2 0 0 0 - -
Y3 0 0 0 - -
Y4 1,8 1,8 1,8 0 0
Y5 0 0 0 - -
Y6 0 0 0 - -
Y7 0 0 0 - -
Y8 2 2 2 0 0
Y9 0 0 0 - -

Takum 00pa3oM, HamOOJbLIEE OTIMYHE HKCIEPUMEHTAIBHBIX 3HAYEHUUA OT
TeopeTnyeckux 3HadeHud cocrtaBisieTr 0% g curHanoB Y4 u Y8 nmpu
MozenupoBanuu B mmpoaykrax SImACS u MATLAB.

Teopernueckuii aHaIM3 CUCTEMBI B KOHEUHBIM MOMEHT BpeMeHH (puc. 33, Bpems

MOJICTTUPOBAHUS COCTaBIISIET 15 cekyH):
Y6 Y7

J[ 0,9 l« 4 0.56 =<

Y4
4 « Y8 Y1 Y2 Y9
» > » 0,9 » 0,5 0,4 N1 »
Y3 s
—1 0,25 <1015

Puc. 33. CtpykTypHas cxema B KOHEYHbII MOMEHT BPEMEHHU
Pacuétel B MathCAD (puc. 34):

Given
yl=03y4 (1.802)
v2= 04yl 0.721 '
y3i= 025y5 0.068
yi=00y8 3.603
y5= 015yl Find(yl.y2,v3.v4,v3.v6,y7.y8.y9) = | 027
v6= 09-y7 0.073
¥7= 0369 0.081
y8=4+y6-v3 4.005

y9=Nli(y2) '-‘9,1““'

Puc. 34. Pacuetsr B MathCAD
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CpaBHeHHE pe3yIbTaTOB AHAIUTHYECKOTO pacdyéTa u MojenupoBanus (Tadm. 11):

Taomuna 11
3HayeHue CUrHaia OTHOcHUTENbHASA MOTPEITHOCTD, %
Curnan
Teopus SimACS MATLAB SimACS MATLAB
Y1 1,802 1,80263 1,802535 0,035 0,0297
Y2 0,721 0,720678 0,720629 0,0447 0,0515
Y3 0,068 0,067441 0,067405 0,8221 0,875
Y4 3,605 3,604911 3,604711 0,0025 0,008
Y5 0,27 0,270394 0,27038 0,1459 0,1407
Y6 0,073 0,072898 0,072639 0,1397 0,4945
Y7 0,081 0,080998 0,08071 0,0025 0,358
Y8 4,005 4,005457 4,005235 0,0114 0,0059
Y9 0,144 0,144639 0,144126 0,4438 0,0875

Takum 00pa3oM, HamOOJbLIEE OTIMYHE HKCIEPUMEHTAIBHBIX 3HAYEHUUA OT
TEOpPETUYECKUX 3HaueHn coctasisaeT 0,875% s curnana Y3 rpu MOJAEIMpPOBaHUN
B nponykre MATLAB.

3aganue 3.
1. CtpykTypHas cxema cucteMbl B 0011eM Bujie (puc. 35):

11 12 13

» K11 Kil2 = K13
1 15 & 7 § 3 9 Y
» W02 —r®—-{ 0.02 —» 0.64 —-{ K8 W02 —» K9 »
Gl ol

4 10

o Wil '—{ K10
L 14
W1l K14

Puc. 35. CrpykrypHas cxema CUCTEMBI B 00IIIEM BU/IC

Ormnucanue 3JEMEHTOB U CBA3EH MEKITy HUMHU:
1 - (+G1, {XII, X12 },Yl) 2 - (Y17, {XZI > X22}> Y2) 3- (Y89 {X31 ,X32}> Y3)

4 — (YIO, {X41}, Y4) 5-— (Y14, {XSI}, YS) 6 — (YIS, Y6)

7T — (Y6, Y7) 8 — (Yz, Yg) 9— (Y3, Yg)

10 - (YS, Yl()) 11— (+G1, Y11) 12 - (Y13, Y12)

13 - (Y9, Y13) 14 — (Y9, Y14) 15— ({—YS, +Yl}, Y15)

16 — ({-Y11, +Y7,+Gz2}, Yi)17 — ({+Y16, -Y4,+Y 12}, Y19)
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2. MarpuynHass maTeMaTH4ecKas MOJENIbh CHCTeMbl mMeeT 17 anreOpamdeckux
ypaBHeHUN U 8 nuddepeHnanbHbIX ypaBHEHHM, B CBSI3U C TPOMO3IKOCTHIO HE
MIPUBOAMUTCS, HO UMEET MOI0OHBIN BUJI, PACCMOTPEHHBIN B KOHTPOJIBHOM padoTe 2.

3. CTpyKTypHas cxema CUCTEeMbI C BEIOpaHHBIMU MapaMmeTpaMu (puc. 36):

o 035 » Y11 Y124 09 + Y13 03 f

1 Y1l . Y15 Y16 « Y17 Yg 2 Y3 Y9
0.64 » > >—> _ -0.7
4+3s5 +5° <>>_-_’ 6+/s +2s° 4+25 +s5°

3 Y4 Y10
< 4 0.15 =«

(38}

10+5s

Y5 | 3+4s Y14

« - < 0.25

15+8s

Puc. 36. CtpykTypHasi cxema CUCTEMbI C BRLIOpAaHHBIMH MapaMeTpaMu

MopenupoBanue B SImACS (puc. 37) u rpaduxu curaanos (puc. 38):

> 035 - 09 | 03
4+3s +s° & : : 6+7s +2s5° : 4+2s +5° :
3 6
¢ - 0.15 <
10+5s
3+4s
< - 025 <

15+8s

Puc. 37. Monens B8 SImACS

0 2.5 5 7.5 10

Puc. 38. I'paduxu curnanos B SImACS
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MopenupoBanue B MATLAB (puc. 39) u rpaduku curnanos (puc.40):

0.35
Y13
1 2 To File
2+3s+4 2425+4
61 Y1

Y3 Y9

1
2
3
Inala
|
gnals Scope
7

FYVYYVYY

Puc. 39. Moxeins B MATLAB

Puc. 40. I'paduxu curnaioB B MATLAB

4. TeopeTnueckuii aHaJIU3 CUCTEMBI B HAYaJIbHBIM MOMEHT BpeMeHH (puc. 41):

s 035 » Y11 Y124 09 « Y13 03

Yl Y15 Yl6 Y17 Y3
2 I Y8 Y9

3 Y4 Y10
0 e 4 0.15 =

Y5 Y14
< 0.5 < 4 0.

)
th

Puc. 41. Teopernueckuii aHajin3 CUCTEMBI B HA4YaJIbHBII MOMEHT BPEMEHU
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AHanUTUYECKUN pacdeT 3HauYeHn curHanoB cuctembl B MathCAD (puc. 42):

Given
yl= 02
y2=0-y17
yi=0-y8
v = 0-y10

¥3= 05y14

y6= 0.02-y15
y7=0.64-y6
yv8=02-y2

yo=107vy3

y10= 0.15-y8
yll=035-2
yi2= 09-y13
yl3=03-y9

yl4= 025-v9

yli=yl-y3

ylé=3 + y7 - yll

yiT=vy16 + v12 — v4

Puc. 42. Pacuer B MathCAD

0
0 0
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
10| 0.7
11 0
12 0
13 0
14 0
15| 23
16| 23

CpaBHeHUE pe3yIbTaTOB AHAIMTUYECKOTO pacuyéTra U MojeupoBanus (Taou. 12):

Tabmauma 12
Cursan 3Haq§HHe CUTHAJIA OTH‘OCI/ITGJIBHaSI IIOTPEIIHOCTb, %o
Teopus SimACS MATLAB SimACS MATLAB
Y1 0 0 0 - -
Y2 0 0 0 - -
Y3 0 0 0 - -
Y4 0 0 0 - -
Y5 0 0 0 - -
Y6 0 0 0 - -
Y7 0 0 0 - -
Y8 0 0 0 - -
Y9 0 0 0 - -
Y10 0 0 0 - -
Y11 0,7 0,7 0,7 0 0
Y12 0 0 0 - -
Y13 0 0 0 - -
Y14 0 0 0 - -
Y15 0 0 0 - -
Y16 23 2,3 2,3 0 0
Y17 23 2,3 2,3 0 0

Takum 00pa3oM, HamOOJbLIEE OTIMYME HKCIEPUMEHTAIbHBIX 3HAYEHUU OT
TeopeTudeckux 3HaueHur cocrtasisier 0 % misg curHanoB Y11, Y16, Y17 npu

mozenupoBanuu B mpoaykrax MATLAB u SimACS.
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TeopeTnyeckuil aHaIM3 CUCTEMBI B KOHEUHbIA MOMEHT BpeMeHH (puc. 43, BpeMs

MOJIETpOBaHus cocTaBiseT 10 cekyH):
Y11 Y12 § g0 0.3

+» 035 »

Yl Y15 Y16 Yl7 Y3
2 25 Y8 Y9
{ 3 Y4 Y10
4 <« 0.15 =

0.6

Puc. 43. Teopetndeckuii aHaIM3 CUCTEMbI B KOHCUHBI MOMEHT BPEMEHU
AHanuTu4ecKkuil pacuert 3HaueHui curHanoB cuctembl B MathCAD (puc. 44):

Given

0

0.5

1.154
0.115
0.021
4.038°10-3
9.919-10-3
6.34810-3

yl= 0252 v10= 0.15-y8

yi=05-y17 yll= 0352

yi=05vy8 yl2= 09-y13

oN|lon|slw|Nn|=|o

y4= 06-y10 v13=03-y9
Find(yL,y2,y3,v4,¥5.v6.y7.8.9.y10,y11.y12,y13,y14 v15,y16,y17) = 0.231
yi= 02-yl4 yl4= 025-y9 0.081
. i a 9 0.035
y6 = 0.02-y15 yli=yl-vy5 10 0.7
, o 11 0.022
yI=064-y6 yl6= 3+ y7 - yll

—
[¥]

0.024

0.02
0.496
2.306
2.307

vi7=y16 + y12 — y4

[
w

y8=02y2

—
iy

-
w

yo=0.7y3

—
=Y

Puc. 44. Pacuer B MathCAD
CpaBHeHUE pe3yIbTaTOB AaHAIMTUYECKOIO pacuéra u MojeaupoBanus (Tadm. 13):

Tabmuma 13
Cursan 3HaueHWe cUrHaNa OTHOCHUTENBbHAS NOTPEMIHOCTD, %
Teopus SimACS MATLAB SimACS MATLAB

Y1 0,5 0,5 0,5 0 0

Y2 1,154 1,153692 1,153692 0,0267 0,0267

Y3 0,115 0,115371 0,115371 0,3226 0,3226

Y4 0,021 0,020766 0,020766 1,1143 1,1143

Y5 0,004038 0,004038 0,004038 0 0

Y6 0,009919 0,009919 0,009919 0 0

Y7 0,006348 0,006348 0,006348 0 0

Y8 0,231 0,230738 0,230738 0,1134 0,1134

Y9 0,081 0,08076 0,08076 0,2963 0,2963
Y10 0,035 0,034611 0,034611 1,1114 1,1114
Y11 0,7 0,7 0,7 0 0

Y12 0,022 0,021805 0,021805 0,8864 0,8864
Y13 0,024 0,024228 0,024228 0,95 0,95
Y14 0,02 0,02019 0,02019 0,95 0,95
Y15 0,496 0,495962 0,495962 0,0077 0,0077
Y16 2,306 2,306348 2,306348 0,0151 0,0151
Y17 2,307 2,307387 2,307387 0,0168 0,0168
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Takum o00pa3om, HAWOOJBIIEE OTIMYME DKCICPUMEHTAIBHBIX 3HAYEHUU OT
TeopeTnyeckux 3HaueHuid cocraBiaser 1,1143% nmna  curnanma Y4  npu
moaenupoBanuu B mpoayktax MATLAB u SimACS.

3amanue 4.
1. DnexTpuyeckas cUCTeMa ¢ BHIOPaAaHHBIMU Y3JIaMH U HaIlpaBJICHUSIMHU JIBHOKCHUS

ToKa (puc. 45):
R2

.

I

l 3 L3 i@) E2

LR

1
6

L. | 1
i

Puc. 45. QJIGKTpI/I‘lCCKa}I CUCTEMaA C Y3J1aMU U HAIIPpaBJICHUAMHN ABUXKXCHHUS TOKA

®dyHIaMEeHTaILHOE JIEPEBO /I pacCMaTPUBAEMOM CUCTEMBI (pHC. 46):

Puc. 46. ®yHnameHTanpHOE AEPEBO NI pACCMaTPUBAEMON CHCTEMBI

2. Marpuna cBs3u:
E2 Cl1 Rl R6
R2 [+1 0 -1 0

R4 |0 +1 -1 O
L1 0O 0 -1 0
L3 (-1 0 0 O
1 0 0 +1 +1

M =
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Cucrembl ypaBHEHH JIJ1s1 TOKOB M HANPSYKEHUN :

UR2=-E2+URI )
IE2=1IR2—-1L3
UR4 =-UC1+URI
IC1=1R4
3 UL1=URI ; .
IR1=—-IR2—-IR4A—-1L1+1
UL3=E?2
IR6=1
Ul =-URI1-UR6
3. CTpyKTypHas cxema CHCTeMbI UMeeT BUL (pHC. 47):
— [ R6 —»@
! »@—» R1 1/R2
A
I !
Llp >
L3
‘ o I Nt
1/R4
‘ 1
L—»
Clp

Puc. 47. CTpykTypHasi cCXeMa CUCTEMBI

4. CTpyKTypHasi cXxema CUCTEMbI ¢ lapameTpamu (puc. 48):
[TapameTpbl MOTYYEHHON CUCTEMBI BEIOMPAIOTCS TAaKUM 00pa3oM, YTOOKI IIpoliece

ObLT YCTOWYMBBIM U UMEJI MUHUMAJIbHYIO JUIUTEIbHOCTB:
R1=0,5; R2=5; R4=2; R6=2;L1=0.1; Cl1=02; L3=100;E£2=0.2; I=0.1.

100p

0.2

[

0.2p

Puc. 48. CtpykTypHasi cxema CUCTEMBI C BRLIOpAaHHBIMH MapaMeTpaMu
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Pe3ynpTaThl MOAEIMPOBAHUS IEKTPUUECKOU (pUC. 45) U CTPYKTYPHOU CXEMBI
(puc. 48) B SImACS coBnanaroT, rpaduky mpeAcTaBlIeHbl Ha puc. 49.

0.2

-0.02

-0.13

0 0.24 0.49 0.74 0.99

Puc. 49. I'paduiku curHaioB cucTeMbl

5. TeopeTnyeckuii aHaIu3 CUCTEMBI B HaYaJIbHBI MOMEHT BpemeHH (puc. 50):

o 2 '@

0.5 0.2

0.1

0.2

0.5
5

Puc. 50. CtpykTypHas cxema CUCTEMbI B HAUAJIbHBI MOMEHT BPEMEHU
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YuclieHHbIE 3HaYEHUsI BCEX CUTHAJIOB MIPEICTABIICHBI B TaOMLEe 14.

Ta0omuna 14
UR1 UR2 UR4 UR6 IC1 IL1 1L3
0.0518 -0.0296 0.0259 0.2 0 0 0

TeopeTndyeckuii aHaIM3 CUCTEMbI B KOHEYHBIN MOMEHT BpeMeHH (puc. 51):

0.1

—» 2

%

0.5

Y

Lo

L 0.5

00

0.2

0.2

Puc. 51. CtpykrypHas cxema CUCTEMbI B KOHEUHbIA MOMEHT BPEMEHU

YuclieHHBIC 3HAUCHUS BCEX CUTHAJIOB IMpCaACTaBJICHLI B Ta6JII/III€ 15.

Tab6awnma 15

URI1

UR2

UR4

UR6

IC1

IL1

IL3

0

-0.03996

0

-0.2

0

0.14

Pe3ynpTarhl S5KCIEPUMEHTAIIBHOTO aHAIW3a CUCTEMbI B HAYaJbHBIM M KOHECUHBIN
MOMEHT BPEMEHHU CBEICHBI B Ta0mIbl 16 1 17.

Taomuna 16
Y UR1 UR2 UR4 UR6 IC1 IL1 IL3
Teop. 0.0518 -0.0296 0.259 0.2 0 0 0
Okcm. 1 0.0518518 -0.0296296 0.259 0.2 0 0 0
Okcr. 2 0.0518518 -0.0296296 0.259 0.2 0 0 0
ITorp.,% 0.1 0.1 0 0 0 0 0
Taomuna 17
Y URI1 UR2 UR4 UR6 Cl1 IL1 1L3
Teop. 0 -0.04 0 0.2 0 0.14 -
Okcr. 1 0 -0.04 0 0.2 0 0.14 —
OKcII. 2 0 -0.04 0 0.2 0 0.14 —
ITorp.,% 0 0 0 0 0 0 0
Takum  o0Opa3oMm,  OKCHEPUMEHTAIbHBIC  JaHHBIC,  IOJYYEHHBIE  TIPH
MOJICTUPOBAHUN  DJICKTPHUYECKOM CcXeMbl 1, OSKCIIepUMEHTaJIbHBIC JaHHEIE,

MOJIYYCHHBIEC TIPU MOJICTUPOBAHUH CTPYKTYPHOU CXEMBI 2, TPAKTUYECKUA COBIAAIOT
C pe3yJibTaTaMU TEOPETUYECKOTO aHau3a, Hanbosbiee otkionenue 0,1%.
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9. IKk3aMeH

IIpoyedypa nposedenus

B TedeHuwe cemecTpa CTyAEHT MYyTE€M BBINOJHEHHUS 3aJlaHWl HaOupaeT Oaslbl.
HeoOxonumelii mpoxoaHOol MHHUMYM JJis1 3K3amMeHa - 60 OamioB. Ha sk3amene
CTYAEHT OTBEYAET HA BOIIPOC U3 CIIMCKA.

Kpumepuu oyenusanus

Omauuno: nonydenue B cemectpe oT 85 g0 100 GamioB, mpaBUIBLHBIA OTBET Ha
BOIIPOC.

Xopowo: nonyyeHue B cemectpe OT 72 no 85 0anioB, MpaBUIIbHBIA OTBET Ha
BOIIPOC, JINOO TOTydeHUE B ceMecTpe Oonee 85 OamioB, HO HEMIPABUILHBIN OTBET HA
BOIIPOC.

Yooenemsopumenvno: nonyuenue B cemectpe oT 60 6anios.

Heyoosnemsopumenvro: nonyuenune menee 60 6aos.

Ilpumep

1. OcHOBHBIEC BUIBI MOJIEJIEH.

2. Knaccudukanus nogo0ust 1 MOJAEITUPOBAHUS.

3. IlepBas Teopema nomoous.

4. Bropas Teopema 1nojoous.

5. TpeTbs TeopeMa moi00usl.

6. [TogoOue CIOXKHBIX CUCTEM.

7. [logoOue HENMMHENHBIX CUCTEM.

8. JlonosHenus k Teopuu noaoodus (3 — 5).

9. DOrambl TOCTPOCHUS MATEMAaTUYECKMX MOJEIEH CHCTEM Pa3IUYHOTO
Ha3HAYEHUS.

10. ®opmynHupoBKa 3aMbICIIa MOJIETH.

11. Peanu3zauust mozaenu.

12. ITonydyenue u aHaIu3 pe3yabTaToB.

13. Anroput™Mbl OnMcaHus 3BEHbEB CUCTEM, 3aJIaHHBIX JIMHEUHBIMU CTPYKTypamMu
WIM  COOTBETCTBYIOIUMU AU epeHInaTbHbIMU  YPaBHEHUSAMH,  OJIOYHBIMU
MaTpu4HbIMUA AU epeHITnaTbHBIMU U aNTeOpandecKuM ypaBHEHUAMH.

14. ANropuT™Mbl ONUCAHUS JTUHEUHBIX CHCTEM, 3aJaHHBIX JUHEHHBIMHU
CTPYKTYpamu, COAepKalluMHU JIMHEWHbIE TUHAMUYECKHE, JIMHEHHbIE CTaTUYECKUE U
CYMMUPYIOIIIMUE 3BEHbS, OJIOYHBIMU MAaTPUUYHBIMU nuddepeHuanbHbIMU - U
anredpanvyeckuM ypaBHEHHSIMU.

15. Onucanue cucrtem, COAEpKAIIMUX HEIWHEWHBIE CTPYKTYPBlI, HEIMHEHHBIMU
HecTaumoHapHbiMU AuddepenunansubiMu ypaBauenusmu (HHAY) u nuneiinbsiMu
HecTalMoHapHbIMU anreOpandyeckumu ypasHeHusiMu (JICAY).

16. CtaTnueckue U AMHAMUYECKUE 3aMKHYThIE aIreOpandeckue KOHTYypa.

17. Onucanue cuctem, coJiepKalux HETUHEHHBIE CTPYKTYPbl, HETUHEUHBIMU
HecTanmoHapHbeiMu aud depentinansabivMu ypasuenusymu (HHY) wm “xectkoin”
CUCTEMOU HEIMHEWHBIMU HECTAIMOHAPHBIX MU PEepeHITNAbHBIX YpaBHEHUH,
HCKITIOYas alireOpanvecKue.
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18. cnonp30BaHue METOAA aHAJIOTHH JIUIST OIIMCAHUS MaTEMaTHYSCKUX MOJIEIIei
CHUCTEM Pa3IMYHOU (PU3MUECKON TPUPOJIBI B BUJIE CTPYKTYPHBIX CXEM I10
SKBUBAJIEHTHBIM CXEMAaM.

19. DnexkTpudeckue noJaCUuCTEMBI.

20. MexaHn4eCcKUe MOCTyINaTeIbHbIC MTOJACUCTEMBI.

21. MexaHn4ecKre BpallaTesIbHbIE TOJCHUCTEMBI.

22. FHI[paBJII/ILICCKI/IG U ITHCBMATHYCCKHUC ITOACUCTCMBI.

23. B3auMoCBs3b MEX Ty TTOJACUCTEMAMH PA3IMIHON (PU3MUECKON TPUPOIBI YEpe3
WH()OPMAITMOHHBIC U YHEPTETUYECKUE KOOPAUHATHI C UCTIOJIb30BAaHUEM

TpaHCPOPMATOPHBIX, THPATOPHBIX U IPYTUX TUIIOB CBSI3EH.

24. AHanu3 COBPEMEHHBIX MPOrPaMMHBIX cpeAcTB MoaenupoBanusi: MathCAD,
VisSim, MATLAB, MAC u npyrux.

YYEBHO-METOINYECKOE U UTHOOPMALIMOHHOE
OBECIIEYHEHUE JUCIHUIIJIMHbI

dnexmpoHnHas yuebno-memoouyeckas 0okymenmayus (1Tadmn. 18):

Tabmuna 18
Bun HaumenoBanue
HaumenoBanue pa3paboTku JocTynmHOCTh
JUTEepaTyphl pecypca
Ocnosnas | llep6akos, B.I1. MoaenupoBanue u OnexTpoHHbld | HTEpHET/
JUTepaTypa |aBTOMaTU3UPOBAHHOE POEKTUPOBAHUE CUCTEM Karajaor CB0OOIHBIM
ynpasieHus. Yuebnoe nocobue / B.I1. Illep6axos, IOYpl'y
0.0. [TaBnoBckas. — Yensobunck: M3narensckuit
uentp IOYpI'Y, 2015. — 32 c. — Pexum nocryna:
http://lib.susu.ru/ftd?base=SUSU_METHOD &key=0
00555207 &dtype=F &etype=.pdf — 3aru. ¢ skpana.
OcHoBHas |Kasues, B.M. Brenenue B aHanus, CUHTE3 U OnektpoHHo- |MHTepHeT/
TuTepaTypa |MOJEIHUPOBAHUE CUCTEM [ DJIIEKTPOHHBIN pecypc] : OoubnuoTeuHast | ABTOpHU30-
yuebHoe nmocodue / B.M. Ka3ueB. — DneKkTpoH. AaH. |cucrema BaHHBIN
— Mocksa: Jlanb, 2016. — 270 ¢. — Pexum HA3/1aTEJILCTBA
nocryma: https://e.lanbook.com/book/100674. — Jlanb
3arJ. ¢ ’KpaHa.
OcHoBHas | Owmenkos, A.}O. Cucrembl aBTOMaTHYECKOTO OnektponHo- |WHTepHet/
JUTepaTypa | ynpaBieHUs: TEOPUsl, IPUMEHEHHUE, MOJIEIMpOBaHHE B | OnOInoTeyHas | ABTOpU30-
MATLAB [DnexTpoHHbIH pecypc] : yueOHOe cucreMa BaHHBIN
nocobue / A.1O. OmenkoB. — DAEKTPOH. 1aH. — U31aTeIbCTBA
Cankr-IlerepOypr : Jlans, 2018. — 208 ¢. — Pexum |Jlanb
nocryma: https://e.lanbook.com/book/104954. —
3ari. ¢ sKpaHa.
OcnoBHas  |IlerpoB, A.B. MoaenupoBaHue nporeccoB U cucteM | DneKkTpoHHO- | MHTepHet/
nuTeparypa |[DnekTpoHHBIN pecypc] : yaeOnoe mocodue / A.B. OoubmuoTeuHasi | ABTOpH30-
[TerpoB. — DnektpoH. naH. — Cankr-IlerepOypr :  |cucrema BaHHBI
Jlanb, 2015. — 288 ¢. — Pexkxum goctyna: N31aTeIbCTBA
https://e.lanbook.com/book/68472. — 3armn. ¢ skpana. |JlaHb
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IIponomxkenue tadn. 18

Bun

HaunmenoBanue

T — HaunmenoBanue pa3paboTku pecypea JlocTynmHOCTh
OcnoBHas | Adonun, B.B. MogenupoBanue cucrem OnexktponHo- | Wurtepuer/
nuTeparypa |[DnekTpoHHbIH pecypc] : yaueObHoe mocodue / B.B. OoubnmoTeuHast | ABTOpPH30-
Adonun, C.A. ®egocuH. — DIEKTPOH. JaH. — cucreMa BaHHBIN
Mocksa: Jlansb, 2016. — 269 c¢. — Pexum noctyna: |M34aTeIbCTBA
https://e.lanbook.com/book/100659. — 3arux. ¢ Jlanp
JKpaHa.
Homonuu- |laiinyk, A.P. Teopus aBToMaTH4YECKOTO yrpaBieHusl |DineKTpoHHO- | HTepHet/
TEJIbHAas B IIpUMepax U 3ajavax c pemeHnusmu B MATLAB oubnuoreynas | ABTOpH30-
nuTeparypa |[DiekTpoHHBIH pecypc] : yaeOHoe mocodue / A.P. cucrema BAHHBII
laitnyk, B.E. bensies, T.A. [IbsiBueHKO. — DIIEKTPOH. | U3/1aTEIHCTBA
naH. — Cankrt-IletepOypr : Jlanw, 2016. — 464 ¢. — |Jlanb
Pexxum noctyna: https://e.lanbook.com/book/71744.
— 3arJ. ¢ ’KpaHa.
Hononau- | Amoc, I'. MATLAB. Teopus u npaktuka OnektpoHHo- | HTEepHET/
TeJIbHas [DnexTponHslii pecypc] / I'. AMoc ; miep. ¢ aHrdI. OoubnuoTeuHass | ABTOpPHU30-
nuteparypa |CmonenneB H. K.. — Dnekrpon. nan. — Mockga : cucreMa BaHHBIN
JAMK Ilpecc, 2016. — 416 ¢. — Pexum nocryna: U3aTenbCTBa
https://e.lanbook.com/book/82814. — 3aru. ¢ skpana. |Jlanb
Hononau- |Pemmun, b.1. UMuTanumoHHOE MOJEIMPOBAHUE U OnektpoHHo- | HTEepHET/
TeJIbHas CUCTEMBI yIIpaBJeHus [ DIEeKTPOHHBIN pecypc] : o6ubnnoreynast | ABTOpHU30-
muTepatypa |yaeoHoe mocooue / b.W. PermmuH. — DeKTpoH. 1aH. |cucTema BaHHBII
— Bouorna : "Undpa-Unxenepus", 2016. — 74 c.  |u3marenbcTBa
— Pexum pocryna: Jlanb
https://e.lanbook.com/book/80296. — 3ari. ¢ 3kpana.
Hononnu- | Annaros, FO.H. MoxenupoBanue npoueccos u OnexktpoHHo- |MHTepHeT/
TebHAas CUCTEM YIpaBIIeHUsI [ DIEKTPOHHBIN pecypc] : oubnuoTeuHast | ABTOpHU30-
nuteparypa |yuebnoe nmocodue / FO.H. AnnatoB. — DneKTpoH. cucrema BaHHBIN
naH. — Cankrt-IletepOypr : Jlans, 2018. — 140 ¢. — |u3nmarenscTBa
Pexxum noctyna: https://e.lanbook.com/book/106730. |Jlanb
— 3ari. ¢ ’3KpaHa.
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