METOAUYECKHUE YKA3ZAHUA
11O OCBOEHMIO JUCHUIIJIMHDBI
«UMHUTAINOHHOE MOJAEJIUPOBAHUE CUCTEM»

OBIIUE CBEJAEHUSA

[lenu: ycBOCHHE OCHOB MMHUTAI[HOHHOTO MOJICIIMPOBAHUS, METOJIOB U QJITOPUTMOB
MIOCTPOCHHUS M pealu3alliil MaTeMaTHYecKuX Mojeneii Ha DBM CIOXHBIX CHUCTEM,
aHaJIN3a MOJIYYCHHBIX PE3yJIbTaTOB.

3amayn: HAay4YUTh CTYJEHTOB MOJEIMpoBaTh Ha OBM cucTeMBI pa3iaudHON
CJIO)KHOCTH C UCIIOJIb30BAHUEM COBPEMEHHBIX MPOTPAMMHBIX CPEJICTB.

KoMmneTeHIMH, TOCTHKEHUE KOTOPBIX IUIAHUPYETCS IO 3aBEPIICHHH W3yYCHUS
Kypca (cMm. Tabm. 1):

Tabnuna 1

Nen/m | Komnerenmus YpoBeHb OBIaICHUS

1. OIIK-2 3HaTh. METOJIMKHU UCIIOJIb30BAaHU IIPOrpamMMm;
CIIOCOOHOCTBIO OCBaUBaTh METOJAMKHU YMETb: UCII0JIb30BaTh IPOTrPAMMHBIE
UCIIOJIb30BaHUS IPOTPAMMHBIX CPEJACTB | MPOAYKTHI MOJECIUPOBAHUS CUCTEM IS
JUISL pEIIEHUs TPaKTUUECKHX 3a]a4 BBIINOJIHEHMSI 3a/1a4 IPOEKTUPOBAHUS

MaTeMaTHYeCKUX MOJIENIEH;
BJIa/I€Th: IPOrPaMMHBIMU ITPOIYKTaMU
MOJICIUPOBAHMSI CUCTEM.

2. ITK-1 3HATh. CIIOCOOBI CO3aHUS MOJIETIEH;
CHOCOOHOCTBIO pa3padaThiBaTh MOJIEM | YMETh: pa3pabaTbiBaTh MaTeMaTHYECKHE
KOMIIOHEHTOB MH(OPMAIIMOHHBIX MOJIEJH JUIsl CUCTEM, OOBEKTOB, ITPOLIECCOB U
CHCTEM, BKJIIOUYasi MOJIeH 0a3 1aHHBIX U | (PU3NYECKUX SIBICHUI;

MoJieJI1 UHTepQeiicoB "UeIoBexK - BJIAJIETh: HaBBIKAMM pEaJIU3alMKU MOJIEIEH
3JIEKTPOHHO-BBIYMCIUTEIbHAS MAIIMHA" | KOMIIOHEHTOB MH()OPMAIIMOHHBIX CUCTEM Ha
OBM.

3. OK-7 3HATh: CIIOCOOBI MOJTyueHUs1 HHPOpMaIuy,
CHOCOOHOCTBIO K CAMOOPTaHU3aIMU U YMETb: CAMOCTOSTEIBHO BBIIOJIHATh
caM000pa30BaHHUIO MH(}OPMALMOHHBIN TIOUCK;

BJIaJICTh. HABBIKAMU OpPTaHU3AIMH [TOUCKA
Heo0X01uMol HHpOpMALIUH.

COAEPKAHME JUCHUII/IMHDBI

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

Ta0muma 2
OOBeM ayTUTOPHBIX 3aHATHH MO
paifeﬂa HaumeHnoBanue pa3nesnoB TUCHUIUIMHBI BHJaM B Hacax
Bcero J| I3 JIP
1  |OcHOBBI MMHUTAIIMIOHHOTO MOJIETUPOBAHUS 3 3 0 0
2 MareMaTuyeckoe ONHMCaHUE U MOJCIHUPOBAHUE 11 4 7 0
CHUCTEM YIIPABIICHUS
3 Meton  aHamoruét  u Teopuss  rpadoB I 5 1 1 0
MOJEIINPOBAHUS CIOKHBIX CUCTEM




JEKLIUU

[TpoBomutcs 8 nekiuit o0uM 00BEMOM 8 vacoB (Tabdi. 3).

Tabmuua 3
Ne Ne Kos-

HaumenoBanue mwim KpaTkoe coJep:kaHue JIEKIIMOHHOTO 3aHATUS BO

neKuuujpasaenal

4acoB

1 1 0O0630p COBpEMEHHBIX CPEJICTB MOJEIUPOBaHUs. MoJenu u MoJeIupoBaHue. 1

Knaccudukanust moneneit. [Ipumepsr.
2 1 Teopembl mogo0us U 1ONOTHEHHS K Teopuu noaodus. [logobue cinoxHbIX U 1

HEJIMHEHHBIX cucTeM. [lpyrue BUabsl Hog00us.

Tpu OCHOBHBIX JTama TMOCTPOSHUS Mojenn: (GOpMYyIHUPOBKA 3ambIcia
3 1 |momenu, peanu3anusi, IMOJTYYEHHE W aHAU3 pe3yJdbTaToB MocTpoeHus| 1
MatreMatuyeckor mozenu. [loctpoenue 610K-CXeMbI ATAMOB.

OCHOBHBIE ~ JJIEMEHTBHl  CTPYKTYPHBIX CXeM, WX TpapuuecKkoe H
4 2  |aHAIMTHUYECKOE OIMCAaHHEe, a TakKkXKe I[pPOorpaMMHUpPOBaHME B pa3inyHbX| 1
[IPOTrPaMMHBIX IIPOJYKTAX MOJEINPOBAHUS

HpaBI/IJ'Ia COCTaBJICHUS MaTeMaTHYSCKOU MOJCIN CUCTCMEI I10 Cpr1(TypHOI71
CXEMC C NOCICAYIOIINM ITOJTYYCHUCM M&TpPI‘-IHOfI MaTeMaTHU4YEeCKON MOACIN

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

MeToauKN M TpUMEpBl Pa3JIOKEHUs CHCTEMBbI Ha NPOCTEUIINE 3BEHBS,
7 2 [rakKe TpHUMEpHl pemieHHs cucTteM AudQepeHnnarbHbIX ypaBHeHUH npu| 1
IOMOIIN TIOCTPOEHHS CTPYKTYPHOH CXEMBI.

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

8 3 POEKTHUPOBAHUS C IPUMEHEHUEM TEOPUU IpadoB. !
HPAKTUYECKUE 3AHATUA
[TpoBoauTCs 8 MpaKTUYECKUX 3aHATHI 00IUM 00BEMOM 8 uacoB (Tadu. 4).
Tabmuua 4
Ne Ne HanmeHnoBaHMe WM KpaTKoe COAECpKaHNE TPAKTUYECKOTO 3aHATHUSA, Kos-
3aHATHUSA|pa3Aea| CEeMHHapa ‘{8].3C(2)B
1 2  |MoaenupoBaHME U UCCIEOBAHHE JIMHEHHBIX CTALIMOHAPHBIX CHCTEM 1
2 MogenupoBaHue U HCCIEI0BAHNE JIMHEHHBIX HECTAIIMOHAPHBIX CUCTEM 1
3 9 MozaenupoBaHie U MCCIIEOBAHUE JIMHEHHBIX HECTALIMOHAPHBIX CUCTEM CO 1
CTaTHYECKUMU U AUHAMUYECKUMHU AJIreOpanuecKUMU KOHTYpaMu
4 2  |MozenupoBaHME U UCCIEOBAHHE HEITMHENHBIX CTAlIMOHAPHBIX CUCTEM 1
5 2  |MoaenupoBaHME U UCCIIEJOBAHHE HEITMHENHHBIX HECTALIUOHAPHBIX CHCTEM 1
6 9 MogaenupoBaHie U UCCIEI0BAHUE HEJIMHEHHBIX HECTAMOHAPHBIX CHCTEM 1
CO CTaTMYECKUMH U IUHAMUYECKUMHU alreOpanyeckiMu KOHTypaMu
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[Tponomxenue Tabi. 4

Kou-
No Ne HaunmeHoBaH#e WM KPaTKOE COJICP)KaHUE MPAKTHYSCKOTO 3aHATHS, o
3aHATHS|PA3/IeTa ceMHuHapa
4acoB
7 5 MoepoBaHue U MCCICAOBAHNE HEJIMHEHHBIX HECTAI[MOHAPHBIX CHCTEM, 1

OIMCBIBAEMBIX «OKECTKOI» cucTeMoit nudhepeHInalbHbIX YpaBHEHHUHA

[TocTpoeHne, MOIETMPOBAHNE U HCCIICAOBAaHUE MAaTEMaTHYECKUX MoOJelnei
8 3 |cuctem paznuuHOM (U3MYECKOW NPUPOABI C HMCIHOJb30BaHMEM MeToaoB| 1
aHaJoruin

MeToanuyecKkue yKa3aHHsl M0 BBINOJHECHUIO NPAKTHYCCKUX 3aJaHNH

[Ipaktuueckue 3amanuss ¢ 1 mo 8§ mpencTaBisitoT coOOM pelieHue 3aad
MOJENUPOBAHUS ISl KOHKPETHOW HCXOJHOM CXEMbl CHUCTEMBI B NIPOTrPaMMHBIX
MPOAYKTaX MOJICIUPOBAHMUSL.

JInst BBINMOJNIHEHUS KaXKJIOW 3a7aud HEOOXOJHUMO COCTAaBUTh MaTEMaTHUYECKOE
OTMMCAaHUE 3aJIaHHOM CHUCTEMBbI, TIPOBECTU €€ TEOPETUUYECKUI aHaJIN3, BBINOJHUTH
MPOEKTUPOBAHUE B MPOrPaAaMMHBIX MPOAYKTaX MOJCIMPOBAHUS U MPOBECTH
CpPaBHUTEJIbHBIM aHAIW3 3HAYEHUW CUTHAJIOB, IOJYYEHHBIX TEOPETUYECKH, CO
3HAYEHUSIMH MTAPAMETPOB, KOTOPHIE MOJTYUYEHBI B MPOAYKTaX MOJICIUPOBAHMUS.

BrinonHeHne MNpakTUYECKUX 3aJaHUM TO3BOJISIET MNPUOOPECTH HEOOXOIUMBbIC
HaBBIKM U YMEHHs pabOThl B MPOTPAMMHBIX MPOJIYKTaX MOJCIUPOBAHUSA CUCTEM, a
TaKXe€ OBJIAJETh COOTBETCTBYIOIIMM MaTEMAaTHYECKUM alapartoM TEOPUU CUCTEM
JUTSI BBITIOJTHEHUSI CAMOCTOSATEIBHBIX U KOHTPOJIBHBIX PadoT.

CAMOCTOATEJIBHASA PABOTA CTYIAEHTA

Kaxnpiii CTyA€HT CaMOCTOSITEIbHO BBINOJIHAET ABA 3aJaHUSl W MPEICTABIISIET
PE3yNbTaThl BBHITIOJIHEHUSI B BUJIE KPATKOTO oTyeTa (cM. Tabi. 5).

Tabnuna 5
Brimonnenue CPC
Kon-Bo
Bun paGoThl u copepkanue 3a1aHus Cnucok nurepaTypbl 4ACOB

Bommonnenue — pacuetHo-rpaduueckoil  paboTel -
MopenupoBanue HEJIMHEHHBIX HECTallMOHAPHBIX

OcHoBHas aUTEpATypa
CHCTEM,  3aJaHHBIX  CTPYKTYPHBIMH  CXEMamH, C|, o
UCIONIb30BAaHUEM I[IaKeTOB MOJENUPOBAHUSA CHUCTEM. | 110
CornacHo BbI/IaBAEMOM KaXJI0M CTYJIEHT
I/IH,[[I/IBI/IZ[yaJ'IBHOF(I)[ TZXHI/I‘IGCK(I)[FO g 3ZﬂHaHI/I2{, HlonomHuTe LHas

mureparypa 1,2,3,4,6
OCYILIECTBIISIETCS MOJICTHPOBAHNE KOHKPETHBIX
HECOBIIAJAOIINUX CUCTEM
BoinonHenune = uccienoBaTeNbCKUX U TBOpuYeckux | OCHOBHas nuTeparypa 2.
3aganuid - COCTaBJIEHHE MOJENIH pealbHOro mpouecca | JononHutensHas 10
WM 00BEKTa COTIACHO TIEPBOMY dTaIy. auTeparypa S

OcHoBHas uTepaTypa
[ToaroroBka k 3K3amMeHy 1,2. JlononHUTENbHAS 8

mureparypa 1,2,3,4,6




HACIIOPT ®OHJA OHEHOYHbLIX CPEACTB

CnucoK OIIEHOYHBIX CPEACTB MPECTABIICH B Ta0JI. 6.

Tabmnuma 6

HanmenoBanne pasaciioB
JHUCLHMITIIMHBI

Konrpomupyemas komrerenuus 3Y Hol

Bun xoutpons
(BKIIIOYAs TEKYIIMI)

OCHOBBEI HUMHUTAIIlMOHHOTI'O
MOACIIUPOBAHUA

OK-7 crtocoOHOCTBIO K CAMOOPTaHHU3AIIUN U
caM000pa30BaHUIO

[IpoBepka
UCCIJIEIOBATEIbCKUX U
TBOPYECKUX 3aJaHU

OCHOBEI HUMHUTAIlMOHHOTI'O

OK-7 crtocoOHOCTBIO K CAMOOPTaHHU3AIUN U

TectupoBanue 1

OITMCaHUEC 1
MOJCIUPOBAHUC CUCTEM
YIIpaBJICHUA

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

MOJICJIUPOBAHUS caM000pa30BaHUIO
MaremaTudeckoe
OIIK-2 cnocoOHOCTRIO OCBAaNBATh METOIUKHU
OIMCaHUE U
WCIOJIb30BaHUS MTPOrPAMMHBIX cpeacTB aisi  |KoHTponbpHas pabora 1
MOJICJIMPOBAHUE CUCTEM
pEIICHUS TPAKTUYECKUX 3a]1a4
yIpaBICHUS
MaremMaTuueckoe

KoHntposnbHas pabora 2

MaremaTtudeckoe
OITMCaHUEC U
MOJCIUPOBAHUC CUCTEM

OIIK-2 ciocoOHOCTBIO OCBAaUBAaTh METOIUKHU
WCIIOIb30BaHUSI IIPOTPAMMHBIX CPEJICTB ISt
pEIICHUS TPAKTUYECKUX 3a]1a4

Konrtponsnas pabora 3

yIpaBiIeHUS
Marematudeckoe

OIIK-2 ciocoOHOCTBIO OCBAaUBAThL METOIUKHU
OIMCAaHUE U

WCIIOIb30BaHUSI IIPOTPAMMHBIX CPEJICTB ISt TectupoBanue 2

MOJICJIMPOBAHUE CUCTEM
pEIICHUS TPAKTUYECKUX 3a]1a4

yIpaBICHUS

Merto ananormii n
Teopus rpadoB A
MOI[GJ'II/IpOBaHI/Iﬂ CJIOKHBIX
CHCTEM

ITK-1 cnocoGHOCTBIO pa3pabaThIBaTh MOAEIH
KOMIIOHEHTOB HH(POPMAITHOHHBIX CUCTEM,
BKJIIOYast MoJieNIn 6a3 JTaHHBIX U MOJIEIH
uHTEp(PeiicoB "yesoBeK - 3EKTPOHHO-
BBIYHCIIUTENbHAS MallIiHa"

Konrtpomnsnas pabdora 4

Bce paznenst

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

[IpoBepka pacueTHO-
rpaduieckoit paboThI

OCHOBBI UMHUTAIITMOHHOT'O

OK-7 criocoOHOCTHIO K CAMOOpPTaHU3aUuHU U

MOZICIINPOBAHUS CIIOKHBIX
CHCTEM

uHTEp(PeiicoB "yesoBeK - 3EKTPOHHO-
BBEIUMCIUTEIbHAS Malaa"

OK3aMeH
MOJIECIIUPOBAHUSA camMo00pa3oBaHUIO
MaremaTtudeckoe
OIICAHIE I OIIK-2 cnocoOHOCTBIO OCBAaUBAaTh METOIUKHU
WCIIO0Ib30BaHUSI POTPAMMHBIX CPEJCTB ISt Ok3aMeH
MOJIEJIMPOBAHUE CUCTEM
pEIIeHUS TPAKTUYECKUX 3a]1a4
yIpaBiIeHUS
. ITK-1 cnocoGHOCTBIO pazpabaThIBaTh MOJIEIH
Meton ananoruii u
KOMITOHEHTOB MH(OPMAITMOHHBIX CUCTEM,
Teopus rpadoB A
BKJIIOYAas MOAEIN 0a3 JaHHBIX U MOIEIIH DK3aMeH




THUITIOBBIE 3AJIAHUA, ITPOLHE/AYPbI IPOBEJIEHMU S,
KPUTEPUU ONEHUBAHUSA

1. BoinosiHeHHE UCCIEA0BATEIbCKAX M TBOPYECKUX 3aIaHUH

3aoanue

Heo0xoaumMo BBIMOTHUTE HHPOPMAIIMOHHBIN MOUCK JI0O0T0 pealbHOro 00beKTa,
npolecca Wi (PU3HYECKOrO SBJICHHS C LEIbI0 €ro JIajJbHEHIIEro OINHCAHMS, U
PaccMOTPETH MEPBBIN 3Tal MOCTPOCHUS MAaTEMAaTUYECKONM MOJEIN, KOTOPBIN COCTOUT
U3 CIIEIYIOIINX YaCTEH:
Omnpenenenue TpedboBaHMii K HHYOpPMALIHH.
Coop undopmanuu.
BoiaBrykeHre TUIOTE3 U MPEIOJIOKEHHU N MPU HEeJJ0CTaTKe MHGOPMALIIH.
AHanu3 HepelIeHHBIX 3a]1a4 U MPOOIIEM.
Onpenenenue napamMeTpoB U IEPEMEHHBIX.
Br16op kputepueB 3¢ HEeKTUBHOCTH.
CocraBieHnue, 000CHOBaHUE MOJECIIH.

NogogkowbdE

Ilpoyeodypa nposedenus

CTyeHT BBINOJHSAET WMH(DOPMAMOHHBIA IOUCK JIFOOOr0 peanbHOro OOBEKTa,
npoiecca Wiaud (U3MYECKOrO SBJICHHMS C LEIbI0 €ro JajJbHEHIIero ONHCAHMS, U
paccMaTpuBaeT IEPBBIM ATAIl MOCTPOEHUS MaTeMarudyeckod monenu. Ha 3ammrty
CTYICHT MPEJCTABISET OTYET O MPOAECIaHHON paboTe B MPOU3BOJILHOM dopme, a
MPENoIaBaTellb OCYIECTBISET IPOBEPKY PaOOTHI.

Kpumepuu oyenusanus
Kaxxnas yacTh paboThl OIIEHUBAETCA CIAEAYIOIIUM 00pa3oM:
1 yacTe. 1 Ga 3a mpaBUIILHOE COCTaBIICHUE TPEOOBAHMM K MHGOPMAIIHH.
2 gactb. 1 Gaut 3a mpoBeeHHBIN cOOp UH(POPMAIIUK U COCTABJICHHE €€ ONTUCAHUS.
3 yacTs. 2 Oamna:
1 Gasut 3a cocTaBiieHHE TUIIOTE3BI,
1 Gasut 3a 000CHOBaHKE TUTTOTE3HI.
4 gacte. 2 Oanna:
1 Gayut 3a cocTaBiieHHE CITMCKA HEPEIICHHBIX 33]1a4,
1 Oann 3a 000CHOBaHUE CIHUCKA HEPEIIEHHBIX 3aj1ay.
5 gacTe. 1 Gamt 3a MpaBUILHBIN BRIOOP OCHOBHBIX NTAPaMETPOB U TIEPEMEHHBIX.
6 yacTh. 1 6a 3a rpaMOTHBIN BBIOOP KpUTEpUEB 3(PPEKTUBHOCTH.
7 yacTsb. 2 Ganna:
1 6aiu1 3a cocTaBlIEeHHE MOJEIIH,
1 6ayu1 32 000CHOBaHME 3aMBICIIA MOJEIIH.
Makcumanpabiii 6amt — 10.

3aumeno: ony4yeHue He MeHee 6 OaIIOB.
He 3aumeno: nony4yenue meHee 6 0amios.
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Ilpumep
Hccnenyemplii  mporecc: IJJAHUPOBAHUE  MPOU3BOACTBA  IITAMIIOBOK
METAJUTyPruYeCKOro NpeaAnpusThs

1. Onpenenenue TpeboBaHUI K HHPOPMALIIH.

Bxonnas unpopmarnus npenacrasisiercs B Buae (aiina xls u cogepkut nanubie 00
OCHOBHOM 00OOpYy/JOBaHWU 3aBOJa, arperarax, pabo4nx, CMeHaxX, HAJIMYMIO MeTajia
HAa CKJaJe, IJIaH M3TOTOBJICHUS, YCTAHOBJICHHBIE MPHOPHUTETHI, BO3MOXKHOCTHU
o0opyoBaHuUs

2. Coop undpopmaIuu.

B Tabnuie «arperarb» NpPeICTaBIICHbI CIEAYIOIMIUE CTOJIOIbI: HAMMEHOBAHUE
arperata, MaKCHUMaJbHOE€ BpeMs OJKCIUIyaTallid, THI  HU3TOTaBINBAEMOTO
obopynoBanusi. B Tabnuiie «3amacbl» MpeACTaBICHBI CIEAYIOIIME CTOJIOIBI: MapKa
CTaJIM, KJ1acc, 00bEeM Ha CKIIaJe.

3. BeiiBHKEHUE TUIIOTE3 M MPEANOI0KEHUH ITPH HEA0CTaTKEe MH(POPMAITUH.

Hannune KOHKPETHOTO MeTajlyla Ha MOMEHT IUIJAaHUPOBAHUS IIPOM3BOJICTBA
OKOHYATEJIHLHO HEW3BECTHO, T.K.. MMEETCA Opak MpU MPOU3BOJCTBE IITAMIIOBOK,
BpeMs MOCTaBOK MeTajlyla MOXXET H3MEHAThcA. [loaToMy HEOOXOAMMO BBIIBUHYTH
cienyromue runotessl: ['nnoreza 1. MakcuMmanbHO JOCTYITHOE KOJMYECTBO METAILIA
st naHupoBanus paBHo 80% oT oObema Metaiia Ha ckiage. ['umoreza 2.
IToctymienne Meramia MOXKeT OBITh HE MO3Hee 3 JHEH ¢ MOMEHTa 3aKa3a, 0ITOMY
KOJIMYECTBO UMEIOIIETOCs MeTaJljla C MPUOIMKEHUEM CPOKa  OKOHUYAaHHMS  KpaiHein
JIaThl IOCTABKU MOYKET MPOMOPIMOHAIBLHO YBEIUYHUBATHCS.

4. AHaii3 HepeLEeHHBIX 3a/1a4 U IpoOIeM.

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

5. Onpenenenue napamMeTpoB U NEPEMEHHBIX.

B kauecTBe OCHOBHBIX MapaMETPOB PACCMATPUBACTCS HATUYHE KOHKPETHOTO
MeTajula Ha CKJaJie W CIHCOK 3aKa3oB ¢ mpuopureramu. Kpome toro, He MeHee
BOXHBIMH TIapaMeTpaMH SIBJISFOTCSI Takke BO3MOXKHOCTH 00OpyJoBaHMsl, pabodmne
Opurazpl.



6. Beibop kputepueB 3 PeKTUBHOCTH.

B kauectBe kpuTepus >PQPEKTUBHOCTH BO3MOXKHO HCIOJIB30BAHUE KPUTEPHS
baiieca-Jlannmaca, KOTOpbIN sBiIseTcs HanOoJiee ONTHUMAJIBHBIM IS 337ad JaHHOTO
tuna. Ero mnpuMeHeHHE COCTOMT B TOM, 4YTO KaKIOMYy 3aKa3y CTaBUTCS B
COOTBETCTBHE 3HAYCHHE, PACCUUTAHHOE HA OCHOBE KaKUX-JIMOO W3BECTHBIX
napaMeTpoB, TAaKUX Kak OOBEM TMPOIYKIMH, MPUOPUTET BBHITIOTHEHUS 3aJauH,
HaJIM4YME MEeTaJula Ha CKJIaJIe.

7. CocTaBieHue, 000CHOBaHUE MOJIEIH.

B kauectBe Moaenu MOKET OBITh PACCMOTPEHA BEPOSTHOCTHAsI MOJENIb C
IPUMEHEHUEM BBIYMCIUTEIBHON TEXHUKH JJI ONpPEAEICHUS] ONTUMAJIbHOTO CIMCKA
HCIIOJIHSIEMBIX 3aKa30B C YYETOM HaJW4us MeTaiia. Takke BO3MOXHO MPUMEHEHUE
CyNepKoMIIbIOTEpa Ui Iepedopa BCeX BOZMOKHBIX BaPUAHTOB MOCIEI0BATENbHOCTH
MCIIOJIHEHHSI 3aKa30B. DTO 00YCIOBJIEHO TEM, YTO TOYHONW MH(POPMALIUU 1O HATTMYHUIO
MeTajula HY’)KHOM MapKH HE MMEETCS] U HEOOXOAMMO BBIINOJIHUTH BBIOOp Haubosee
ONTHUMAJIBHBIX 3HAYEHUM, NPUMEHEHHE KOTOPBIX MO3BOJMUT COKPATUTh KOJIUYECTBO
[IEPECTAaHOBOK ITAMIIOB, YCKOPUT MPOLECC MPOU3BOACTBA, ONTUMU3ZHPYET 3aHITOCTh
pabouux Opura.

2. TectrupoBanue 1

Ilpoyedypa nposedenus

CryaeHT NMpoXOAUT TECTHPOBAaHME, BKIIIOUAIOIIee B ceOsl OTBET Ha 5 CIy4ailHO
BBIOPAHHBIX BOMIPOCOB IO OCHOBHBIM TMOHATHSAM TEOPUH OO0 M MOCINPOBAHUS.

Kpumepuu oyenueanus
3a KaX/IbI BEPHBIN OTBET CTYJICHT MoTy4aeT 1 Ga.
MaxkcumanbHbIl 6amt — 5.

3aumeno: mony4yeHue He MeHee 3 OAILIOB.
He 3aumeno: nonydenue MmeHee 3 6aioB.

Ilpumep

KomnproTrepHoe MoAeIupoBaHUE — ITO:

— MPOLIECC TOCTPOEHHUSI MOAETN KOMITbIOTEPHBIMHU CPEJCTBAMH,

+ mpoI1iecc uccie0BaHus 00BbEKTa C TOMOIIBIO €r0 KOMITBIOTEPHON MOJIEIH,
— perucTparus MpoIeccoB peaabHOr0 00BEKTA MPU MTOMOIITU KOMIThIOTEPA,
— pelIeHUE KOHKPETHOM 3a/1aul C OMOIIBI0 KOMIIBIOTEPA.
MaremMmaTtuueckasi MOJICJIb — 3TO:

— pe3yJIbTaT KOMITBIOTEPHOT'O MOJEIIMPOBAHUS MPOLIECCOB UCCIEAYEMOTO
00BEKTA,



+ onucanue oObEKTa HCCJICAO0BAaHUs, BBIIIOJHCHHOC C IIOMOIIIBIO MaTeMaTUYECKOM
CHUMBOJINKH,

— OCHOBHBIC CBOIMCTBA 00BEKTA HCCICOOBAaHUA,

— PEC3YyJIbTAThI UCCIICAOBAHUA PCAJIBHOTO 00BeKTA.

3. KonrposabHasi padora 1

3aoanue

KoHnTtponbsHas padbota 1 coctout U3z 5 3a1aHuid:

1. IlpoBeneHue nociie10BaTEIbHOM CKBO3HON HyMepaIluu 3BEHbEB CUCTEMBI.

2. CocTraBiieHHE TEKCTOBOTO OIMMCAHUS BCEX AIEMEHTOB CHCTEMBI (BXO/I, BBIXO]I,
MIEPEMEHHBIE COCTOSIHHUS).

3. AHaIUTUYECKOE OMHMCAHKE BHEITHETO BO3CHCTBHUS, PEaTH3aIlus
nporpammHoro kojaa B SImACS, MATLAB, VisSim.

4. AHaIUTUYECKOE OMHCAHUE HECTAIIMOHAPHOTO KOAh(DUIIMEHTA, peann3aius
nporpammHoro kojaa B SImACS, MATLAB, VisSim.

5. AHanMTHYECKOE ONMKMCAHKNE HEIMHEWHOTO JIEMEHTa, peann3alus
nporpammuoro koja B SImACS, MATLAB, VisSim.

Ilpoyeodypa nposedenus

[TpoBomutcs muchbMeHHO. CTYyIEHTY HEOOXOAMMO O3HAKOMHUTHCS C OCHOBHBIMHU
MpaBUjaMu TPOBEJACHUS TIOCIEAOBATCIIBHON CKBO3HOW HYMEpAllMd DJIEMEHTOB
CHUCTEMBI, a TAaKK€ COCTaBJICHHUS TpadUuecKoro, aHAJTUTHIECKOTO M TPOTPAMMHOIO
OTIMICAHUS JJICMEHTOB CHCTEMBI.

Kpumepuu oyenusanus
Kaxxioe BepHO BBINTOJIHEHHOE 3a/1aHUE OIICHUBAaeTCs B 1 OaJ.
MakcuMaJibHbIN OauT — 5.

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

Ilpumep
1. [locnenoBarenbHasi CKBO3HAsE HyMepalMsl 3B€HbEB CUCTEMBI (puC. 1).

10 11
LK K [

3 4
~{ WOl - W02 —

Puc. 1. IlocnenoBaTenbHas CKBO3HasI HyMepalus 3B€HbEB CUCTEMBI
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2. CocTaBiieHHE TEKCTOBOI'O OITMCAHMS BCEX DJIEMEHTOB CUCTEMEI.

1 (Y15, {x11, x12}, Y1);
3 (Y2, {x31}, Y3):

5 (Y14, {x51}, Y5):

7- (0,61, Y7);

9 (Y17, Y9);

11— (Y4, Y11);

13- (Y2, Y13);

15— (+Y6, —Y5, Y15);

2 (Y9, {x21, x22}, Y2),

4 — (Y3, {x41, x42}, Y4);

6 — (0,61, Y6);

8—-(Y1,Y8),

10— (Y11, Y10);

12 — (Y13, Y12);

14 — (Y4, Y14);

16 — (+Y8, +0,62, -Y7, Y16);

17 — (+Y16, +Y10, -Y12, Y17).

3. AHanTUTHYECKOE OIMCaHWE BHEIIHETO BO3ACUCTBUS (pHC

nporpammHoro koaa B SImACS, MATLAB, VisSim.

G1)

7-3t/2,
4,
7,

t<2;
t>2Ut<6;
t>6.

G(t)

-
>

6 t,c

2
Puc. 2. 'paduk BHEHIHETO BO3ACHCTBUS
AHaTUTHYECKOE OMUCAHNUE UMEET CIICAYIOIINNA BU/L:

Peanuzarus mporpammuoro koga B SIMACS umeeT cieayromnuii BII:
R=7-3*t/2; if (t>2) R=4; if (t>6) R=7,

Peamuzanust nporpammuoro koga B MATLAB umeer cnenyromiuii Bu/I:
y=7-3*t/2; if (t>2) y=4; end; if (t>6) y=7; end,;

Peanusarus nporpaMmmHoro koia B VisSim umeeT ciaeayroniui By
(7-3*$1/2)*($1<=2)+(4)*($1>2)*($1<=6)+(7)*($1>6)

4. AHAIUTUYECKOE ONHUCAHHE

HECTallMOHApHOTO Ko duimerta (puc. 3),

peanuzaius nporpaMmmHoro koja B SImACS, MATLAB, VisSim.

r

4

[ (1)

3 e

0

1 2 t,c

Puc. 3. I'paduk HectaumonapHoro ko3dduiuenrta
AHaNUTUYECKOE ONHUCAHUE UMEET CIEAYIOIINI BU;

4, t<]
T(t)=45-t, t>1Ut<2;
3, t>2

. 2), peamuzanus



Peanuzarnus nporpammuoro koja B SIMACS umeeT ciieyroniuii B
R=4; if (t>1) R=5-t; if (t>2) R=3;

Peanuzanust nporpammuoro koga B MATLAB umeet cienyromuii Bu:
y=4; if (t>1) y=5-t; end; if (t>2) y=3; end; y = y*u;

Peanuzaius nmporpaMMHoro koga B VisSim uMmeeT ciaeayromui BuI;
((4)*($1<=1)+(5-$1)*($1>1)*($1<=2)+(3)*($1>2))*($2)

5. AHalMTHYECKOE ONHMCAaHME HEJIMHEWHOro »sieMeHTa (puc.4), peanu3anus

nporpamMmmHuoro kona B SimACS, MATLAB, VisSim.

t Ny
— 4
0 2 U

Puc. 4. I'paduk HenMMHEHHOTO AIIeMEHTa
AHaTUTUYECKOE OMHUCAHNUE UMEET CICAYIOIINNA BU/IL:

4, U<0;
N(U)=14-U/2, U>0UU<2;
3, U>2.

Peanusarus nporpammuoro koga B SIMACS umeeT ciieyroniuii By
R=4; if (U>0) R=4-U/2; if (U>2) R=3;

Peanuzanust nporpammuoro kogaa B MATLAB umeet cienyromuii Bu:
R=4; if (U>0) R=4-U/2; end; if (U>2) R=3; end;

Peanusarus nporpamMmmHoro koga B VisSim umeeT ciaeayromniui By

((4)*($1<=1)+(5-$1)*($1>1)*($1<=2)+(3)*($1>2))*($2)

4. KontpoJbHas padora 2

3aoanue

KontponsHas padoTa 2 coctouT u3 1 3amanus:

Jns 3a7aHHOM CTPYKTYPHOM CXE€Mbl CHUCTEMbl B OOIIEM BHUJE BBIMOJHUTH
MOCJIEAOBATEIbHYI0O CKBO3HYIO HYMEpAIMIO DJJIEMEHTOB CHCTEMBI U COCTAaBUTH
MAaTPUYHYIO MAaTEMATUUECKYIO0 MOJIEIh CUCTEMBI.

Ilpoyeodypa nposedenus
[TpoBomuTcs muchbMeHHO. CTYACHTY HEOOXOIUMO O3HAKOMHUTHCS C OCHOBHBIMH
MpaBUJIaMHU COCTABJICHHUSI MATPUYHOW MaTEeMaTHIECKOW MOJICITH.

Kpumepuu oyenusanus

[IpaBunbHO BBITOTHEHHOE 3a1aHue 0e3 ommook — 10 Ganios.

3a HempaBWJIBLHO BBHITIOJHEHHYIO TIOCIEAOBATEIbHYI0O CKBO3HYIO HyMEpPAIUio
AJIEMEHTOB CHCTEMBI — mTpad 5 6anioB.
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Kaxnas momymienHast ommoOKka B sYEMKE MATPUYHOM MATEMaTUYECKOW MOJEIH
cooTBeTcTBYeT mTpady B 1 Oa.
MaxkcumaneHbii 6aut — 10.

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

Ilpumep
1. ITocnenoBarenbHasi CKBO3HAsi HyMepallsi 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 CUCTCMbBI UMCCT CJIGI[YIOIHI/If/'I BUL.

S — T _Xll—
X11 0 _a10 blO X
. 21
@ 0 —8y by Y_
O 1 _all 0 Yl

2
0 1 a, b, v
0 -1 K,G, Y3
0 -1 0,37 Y“
0 K, -1 °

YG
0 -1 K,

Y7
0 K, -1 v
0 |= K, -1 x YB
0 K, -1 9

YlO
0 -1 KlO Y.

11
0 Ky, -1

YlZ
0 -1 K,

Y13
0 K, -1

Y14
0 -1 -1 1 v
0 -1 1 -1 G, Yls
0 1 -1 1 -1 10
0 “1[ N, (G) il
10] | 1771 1(t)

5. TectupoBanue 2

3aoanue

Tect 2 comepuT 3 3ajaHus MO OCHOBAM TEOPETHMYECKOTO aHalin3a CUCTEMbI B
HAa4aJIbHBIN U KOHCYHBIH MOMEHTBI BPEMECHM:
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1. Onpenenenue 3HaUEHUS MEPEAATOYHONM (PYHKIMH B HAYalbHBIH MOMEHT
BPEMEHH.

2. OnpezienieHne 3HA4Y€HUs TEPENaTOYHOM (PYHKIUMUM B KOHEUHBIH MOMEHT
BPEMEHH.

3. Ol'[pCI[CJIeHI/Ie 3HA4YCHHUA BBIXOJa CHCTCMBI B KOHCYHBII MOMEHT BPCMCHH.

Ilpoyeodypa nposedenus

CTyeHT NUIeT TecT, KOTOPbId COCTOMT W3 3 BOMNPOCOB HAa ONpPENETICHUE
3HAYEHUs TMepelaTouHON (PYHKIMU B HAYAJIbHBIM W KOHEYHBI MOMEHT BPEMEHH, a
TaK)K€ HaX0>KJICHUE BBIX0JIa CUCTEMbI B KOHEYHBIA MOMEHT BPEMEHHU.

Kpumepuu oyenusanus

[TpaBunbHbIi oTBET 3ananug Nel u No2 ouenuBaercs B 1 Oam.
[TpaBuiibHbIM oTBeT 3aaanus Ne3 orieHuBaercs B 3 Oasuia.
MaxkcumanbHbli 0am — 5.

3aumeno: ony4yeHue He MeHee 3 OaJlIoB.
He 3aumeno: nony4yenue menee 3 0aios.

Ilpumep
1. YeMy paBHO 3HAuY€HHE MEPEIATOYHONM (YHKIMM B HAYaJIbHBII MOMEHT
BpPEMEHU:
W (S) = 3+—632 .
3+7s+s
JIns HaxoKJeHUS 3HAYEHHUS B HayalbHBIE MOMEHT BpPEMEHHM HEOOXOAMMO
onpenenuts npeaen W(S) npu S, kotopoe ctpemutes k 6eckoneunoctr. Otaet: 0.
2. Yemy paBHO 3HAYEHUE MEPEIaTOUHON (YHKIIUA B KOHEUHBIII MOMEHT BPEMEHH:
W (S) = iszz .
9+4s+s
JIns HaxoKIOeHusi 3HAYeHUs] B KOHEYHBbIM MOMEHT BpPEMEHU HEO0XO0IUMO
ompenenuts npeaen W(S) npu S, koropoe ctpeMuTtcs k Hyio. Oteer: 1.
3. Uemy paBHO 3Ha4Y€HHE BBIXOJHOIO CHTHaja CUCTEMBI Y cucTeMbl (puc. 6), eciu
M3BECTHBI CIEAYIOIINE 3HAUCHMS:

G=6,3, K1=8,7, K2=7,4, K3=9,3.

K1l |-

- K2

K3 |-

Puc. 6. [Ipumep uccnemyemMoi CuCTeMbl
3amauyy HEOOXOJUMO PELIUTh JUOO0 MyTeM MOJy4YeHHUs MepeaaTouyHon (QyHKIHMH
3aMKHYTOW CHUCTEMBI C MOCTEAYIONUM YMHOKEHUEM Ha BXOJIHOE BO3JEHUCTBUE, TNOO
MyTEM TOJTyYeHHS B3aUMOCBSI3U BbIXo/a oT Bxoja. OteeT: 8,57.

12



6. KonTposbHasi padora 3

3aoanue

KontponsHas padota 3 coctout u3 1 3aganus:

Jlnst 3aaHHOM CTPYKTYpHOM CXEMBbl CHUCTEMbl HEOOXOJUMO TOCTPOUTH JIBE
CUCTEMBbI, COOTBETCTBYIOIIME HAYaJlbHOMY M KOHEYHOMY MOMEHTaM BpPEMEHH,
paccuyuTaTh 3HAYEHUE BBIXOJIHOTO CUTHANA CUCTEMBI M TOJYYHUTh MEPEaTOUYHYIO
(YHKIHIO 3aMKHYTOM CUCTEMBI.

IIpoyedypa npogeodenus

[TpoBomutcs muchbmeHHO. CTyIEHTY HEOOXOAMMO O3HAKOMHUTHCSI C OCHOBHBIMH
MpaBUjaMu TPOBEACHUS TEOPETUUYECKOTO aHaliW3a CHUCTEMbl B HAYaJIbHBIA U
KOHEYHBI MOMEHTHI BPEMEHHU.

Kpumepuu oyenueanus

[TpaBmIIbHO cOCTaBIEHHAs CTPYKTYpHAs CXeMa B HauaJlbHbIH MOMEHT BpeMEHH - 1
Oam.

[IpaBUIBPHO pPAacCUNTAHHOE 3HAYEHHE BBIXOJHOI'O CHTHAJA B HAYAJbHBII MOMEHT
BpeMeHH - 1 Ga.

[TpaBmIIbHO cOCTaBlIEHHAs! CTPYKTYpHAsi CXeMa B KOHEUHBIH MOMEHT BpeMeHH - 1
Oam.

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

[IpaBuibHO cocTaBieHHAas NepeaaroyHas GyHKIUS 3aMKHYTON CUCTEMBI - 1 Oa.

MakcumanbHbli 0amt — 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 CIIy4a€ COBIAJET CO
CTPYKTYPHOU CXEMOM B KOHEUHBIA MOMEHT BPEMEHH.

6.3

Puc. 7. Ilpumep uccnenyemMon CUCTEMBI B HAYaJIbHBIA MOMEHT BPEMEHU
Torpaa 3HaueHue nepeaaTouHol GyHKIIMHU 3aMKHYTON CHCTEMbI PaBHO!

W(s)=— "% _136
1+0,6-7,4

CrnenmoBarenbHO, cUTHAN Y paBeH npousBeaeHuro 6,3 Ha 1,36. Oteer: 8,57.
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7. KonrpoJbHasi padora 4

3aoanue

KonTponbHas pabota 4 cocTout u3 5 3a1aHuii:

1. JIns1 3aaHHOM CTPYKTYPHOU CXEMBI BBIIEIUTH Y3JIbl, HAIIPABJICHUS IPOTEKAHUS
TOKA Y MOJIY4YHUTh (PyHAAMEHTAIbHOE AEPEBO.

2. CocTaBuTh 10 (QyHIaMEHTAIBHOMY JE€PEBY MATpPHUILy CBSI3H.

3. Ilo mMarpuiie cBsI3U 3amucaTh CUCTEMY YpPaBHEHHI HaIpsHDKEHUN Ha 3JIEMEHTax
CUCTEMBL.

4.1lo marpule CBSI3M 3amucaTh CUCTEMY YPAaBHEHHMI TOKOB Ha 3JIEMEHTax
CUCTEMBL.

5.Ilo mosly4eHHBIM CHCTEMaM YpPaBHEHH HANpPSLDKEHHMM M TOKOB IMOCTPOUTH
CTPYKTYPHYIO CXEMY CUCTEMBI.

Ilpoyeoypa nposedenus

[TpoBomutcs nucbMeHHO. CTyIEHTY HEOOXOAMMO O3HAKOMHUTHCA C OCHOBHBIMU
MOJIOKEHUSIMU TEOPUHU MOA00US U TpadoB, HAYUUTHCS MOTYYaTh CTPYKTYPHYIO CXEMY
CUCTEMBI 110 SKBUBAJICHTHON 3JIEKTPUUYECKON CXEME CHCTEMBI.

Kpumepuu oyenusanus
Kaxxnas yacTh paboThl OIIEHUBAETCS CICAYIOIIUM 00pa3oM:
1 3amanue - 2 Oanna:
1 Gamt 3a MpaBUIILHOE BBIJICIICHUE BCEX Y3JIOB M YKa3aHHWE BCEX HAIPABJICHHMA
MPOTEKaHUS TOKa,
1 Gann 3a cocTaBlIeHHE TIOJIHOTO (PyHIaMEHTAJIBLHOTO JIepeBa.
2 3agaHue - 2 Oajia:
1 Gayut 32 MpaBWIILHOE YKa3aHHWE BCEX BETBEH M XOP/I,
1 Gayut 3a mpaBUJILHOE YKa3aHHUE BCEX CBS3EH.

3 3amanue - 1 Oamn 3a TpaBUIBHOE COCTaBJICHUE BCEX YypPaBHEHUH IS
OTpEe/ICIICHHS HANIPSKEHUM Ha 3JIEMEHTaX.
4 3aganme - 1 Oann 3a MPaBWIBHOE COCTABJICHHE BCEX YPaBHEHUM IS

OTIpE/ICJICHHS TOKA Ha DJICMEHTaX.
5 3amanue - 4 6aya:
1 Gamr 3a cOCTaBJICHHE YacTH CXEMbl BCEX YPaBHECHHMM JJIsl OIpeeTeHUS
HaIpsKEHUH,
1 Gamnm 3a COCTaBJICHUE YaCTH CXEMbl BCEX YPaBHEHUW IS OIPEACIICHUS
TOKOB,
1 6aa 3a cOCTaBIEHHE YaCTH CXEMBI JIJISI OCTABIINXCS DJIEMEHTOB,
1 Gayut 3a yka3zaHWe IPABUIILHOM CBSI3H BCEX DJIEMEHTOB CHCTEMEI.
MaxkcumaneHabii 6amt — 10.

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

1. Jns 3amanHOM cxembl (puc. 8) BBIACISIOTCS Y3JIbI W YKa3bIBAKOTCS
HaIpaBJICHUs JIBMXKCHHS TOKA!
ca o, 1 R2

1 2 ~AA 3 4

c2
Rl El J1

0

Puc. 8. [TpuMep 3KBUBAJICHTHOM JIEKTPUUYECKON CXEMBbI
dyHnaMeHTaTBFHOE IEPEBO JIJIS CXEMBI UIMEET clieaytomumid Bua (puc. 9):
Il aa 20 3 r2 4

Rl

Puc. 9. ®ynnaMeHTanbHOE JEPEBO I UCCIAETYEMOUN CXEMBI

2.1lo dysgamMeHTATBHOMY JEPEBY COCTAaBISETCS MATpPHUIlA CBS3U, KOTOpas
couepxut BeTBH El, C1, C2, R2, a Takxe xopast R1, L1, J1:
-1 000

1111
0 011
3. Ilo MaTpHuILC CBA3U COCTABJEICTCA CUCTCMA ypaBHeHHﬁ JIIsA HEll'IpH)KGHHI?I:
URL=EL
UL1=—(~E1+UC1+UC2+UR2);
UJ1=-(UC2+UR2).

4. ITo maTpuiie CBS3U COCTABIISIETCS CUCTEMA YPaBHEHUH JIJIs1 TOKOB:

IE1=-IR1-ILY,
IC1=IL1;
IC2=1L1+1J%;
IR2=1L1+1J1.

5. I1o nosy4yeHHBIM CHUCTEMAM YPABHEHUN COCTABIISIETCS CTPYKTYpHAs CXema.

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

(i S

El

Puc. 10. CtpykTypHas cxema Jjisi HCCIIETyEeMOUM CXEMBbI

15



8. BeinosiHeHue pacueTHO-rpaguyeckoi padoTbl

3aoanue

PacueTtHo-rpadguueckoe 3aiaHue MpencTaBiIsieT co0oi 4 pa3iaMuHBIX 3a/aHus M0
MOJICIMPOBAHUIO JIMHEHHBIX/HEIMHENHBIX, CTAIIMOHAPHBIX/HECTALIMOHAPHBIX CUCTEM
YIPABIICHHUS], a TAK)KE 10 UCCIIEOBAHUIO JIEKTPUUECKUX TOJCUCTEM.

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

1. BBINOTHUTH CKBO3HYIO HYMEPAIUIO 3BEHHEB, COCTABUThH OMHCAHUE AJIEMEHTOB
CUCTEMBI.

2. CocTaBUTh MATPUYHYIO MATEMATUYECKYIO MOJIEHb.

3. BoiOpaTh mapaMeTpbl 3BEHBEB, BBINOJIHUTH MojenupoBanue B SimACS,
MATLAB, VisSim (nmpuBecTH MOIeh, TpadUKh).

4. IIpoBecTn TeopeTuyeckuid aHanu3 cucteMbl npu t=0 u t—oo. CpaBHHUTH
3HAYEHUSI BBIXOJOB 3BEHBEB, MOJIYYEHHBIE B I.3., C TEOPETUYECKHUMHU 3HAYECHUSIMU
(opopmMuUTh B BHJI€ TAOJIHIIBI).

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

1. BBINOJHUTH CKBO3HYIO HYMEpAIMIO 3BEHBHEB, COCTABUTH OMUCAHUE 3JIEMEHTOB
CUCTEMBI.

2. CocTaBUTh MAaTPUYHYIO MATEMATUYECKYIO MOJIEINb.

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

4. IlpoBecTn TeopeTuyeckuid aHanu3 cucteMbl npu t=0 u t—oo. CpaBHUTH
3HAQYCHUSI BBIXOJIOB 3BEHBEB, MOJYYEHHBIE B 1.3., C TEOPETUYECKUMHU 3HAYECHUSIMHU
(opopMuUTh B BHI€ TAOIHIIBI).

3aganue 3. [l 3aJaHHOM JTMHEWHOW CUCTEMBI BBICOKOTO MOPSIKA!

1. BBINOTHUTH CKBO3HYIO HYMEpAIUIO 3BEHbEB, COCTABUThH OMHCAHUE DJIEMEHTOB
CUCTEMBI.

2. CocTaBUTh MAaTPUYHYIO MATEMATUYECKYIO MOJIEIb.

3. BeiOpath mapameTpbl 3BEHBEB, BBINOIHUTH MojenupoBanue B SIimACS wu
MATLAB (npuBectu Mojenb, rpaduk).

4. IIpoBectn TeopeTudyeckuid aHanu3 cucteMbl npu t=0 u t—oo. CpaBHUTH
3HAYEHUSI BBIXOJOB 3BEHBEB, MOJYYEHHBbIE B 1.3., C TEOPETUUECKUMHU 3HAYEHUSMHU
(opopmMuTh B BHJIE TAOIHIIBI).

3ananue 4. [{ns 3anaHHOMN JIEKTPUIECKON CXEMBI:

1. IlponymepoBaTh y3Jbl, 3aJaTh HAMPABJICHUS JBUXKEHUS TOKA, COCTABUTh
(byHAaMEeHTaNbHOE JEPEBO.

2. CocTaBUTh MAaTpHUIly CBSI3U, 3amucaTh MO HEW CHUCTEMbl YpaBHEHUW s
HANPsHKEHUU U TOKOB.

3. CoCTaBUTH CTPYKTYPHYIO CXEMY CHUCTEMBI.

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

5. IIpoBectn Teopernueckuid 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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IIpoyedypa nposeodenus

3amaHue BbIIaCTCS B HaYalle CeMecTpa U colepXuT 4 yactu. CTyIeHT MUChbMEHHO
odopmIIieT pelieHre THUMOBBIX 3a7ad, YKa3aHHBIX B 3aJaHWH, W MPEIOCTABIISCT
pelIeHre Ha MPOBEPKY.

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 COCTABJICHUE OMUCAHUS BCEX JIIEMEHTOB CUCTEMBI.
2 yacTs - 2 Gamnna:
1 Gayut 3a MpaBWIbHYIO 3alUCh BeexX AU depeHITMaTbHBIX YPABHEHUH,
1 6aiin 3a MpaBUIIBHYIO 3aMUCh BCEX aNreOpanvyecKux ypaBHEHUH.
3 yacTs - 3 Gana:
1 Gayut 3a MpaBUIILHBIN BEIOOP MapaMeTPOB DJIEMEHTOB CUCTEMBI,
1 Gam 3a MmogenupoBanue Bo Beex npoaykrax SImACS, MATLAB, VisSim,
1 6ann 3a npuBeneHUE MOJIEIel U rPaUKOB, MOTYYEHHBIX BO BCEX MPOJIYKTaX
SIMACS, MATLAB, VisSim.
4 gactp - 3 Oana:
1 Gann 3a MpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIN3 BCEU CHUCTEMBI B
HayaJbHbIA MOMEHT BPEMEHHU,
1 Gann 3a MpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIU3 BCEU CHUCTEMBI B
KOHEUHBIA MOMEHT BPEMEHHU,
1 Gann 3a cpaBHUTENBHBIN aHAIN3 BCEX MOJYUYEHHBIX CUTHAJIOB, CBEJICHHBIN B
Ta0JIHUILy.

3ananue 2.
1 yacTs - 2 6anna:
1 Gann 3a MpaBUIIBLHO BBHIMOJHEHHYIO CKBO3HYIO HYMEpAIMIO BCEX 3BEHBEB
CUCTEMBI,
1 Gann 3a MpaBUIILHOE COCTABIIEHUE OMMCAHUS BCEX FJIEMEHTOB CUCTEMBI.
2 yactsb - 2 bana:
1 Gat 3a mpaBWIbHYIO 3aUCh BCeX AP PepeHIIMaNbHbIX YPABHEHUIH,
1 Gay1 3a MpaBUIIbHYIO 3aUCh BCEX AIr€OpanyecKUX ypaBHEHHM.
3 yacTts - 3 banna:
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 Gamn 3a nMpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIU3 BCEU CUCTEMBI B
KOHEUYHBI MOMEHT BPEMEHHU,

1 Gamt 3a cpaBHUTENBHBIN aHANINM3 BCEX MOJYYEHHBIX CUTHAJIOB, CBEJCHHBIN 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 OaoB:
1 Gann 3a npaBUIIbHYIO 3aMUCh BCEX TMHAMUYECKHUX 3BEHbBEB,
1 Gann 3a NpaBUIIbHYIO 3aMUCh BCEX YCUIIUTEIbHBIX 3BEHBEB,
1 Gayut 3a MpaBUWIbHYIO 3aUCh BCEX CYMMUPYIOITUX 3BEHBEB,
1 Gayut 3a MpaBWIIbHYIO 3alTUCh BCEX HEJIMHEWHBIX 3BEHBEB,
1 Gayut 3a MpaBUIIbHYIO 3aMCh BCEX BHEITHUX BO3JICHCTBHM.
3 yacTts - 3 Gana:
1 Gayut 3a MpaBWIILHBIN BIOOP MapaMeTPOB DJIEMEHTOB CUCTEMBI,
1 Ga 3a MogenupoBanue Bo Beex nmpoaykrax SImACS u MATLAB,
1 6ann 3a npuBeneHue MoJienel U rpauKoB, MOTYYEHHBIX BO BCEX MPOTYKTaX
SimACS u MATLAB.
4 gactp - 5 0aJIoB:
1 6ann 3a TpaBUIBHOE COCTaBIEHUE CTPYKTYPHOM CXEMbl CHCTEMBI B
HayaJbHbI MOMEHT BPEMEHHU,
1 Gann 3a nMpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIN3 BCEU CUCTEMBI B
HayaJbHbI MOMEHT BPEMEHU,
1 6ann 3a TpaBUIIBHOE COCTABICHUE CTPYKTYPHOM CXEMBI CHCTEMBI B
KOHEUYHbIA MOMEHT BPEMEHHU,
1 Gann 3a MpaBWIIBHO MPOBEAEHHBIM TEOPETUUESCKUN aHANIN3 BCEU CHCTEMBI B
KOHEUYHbIA MOMEHT BPEMEHHU,
1 Gamt 3a cpaBHUTENBHBIN aHANIN3 BCEX TMOJYYCHHBIX CUTHAJIOB, CBEJICHHBIN B
Ta0JIHUILy.

3ananue 4.
1 yacTs - 2 b6anna:
1 6ann 3a mpoBeleHHE MPaBUIBHON HyMepaluu BCEX Y3JIOB U IPaBUIBHOE
yKa3aHHUEe BCEX HAMPaBJICHUN JBUKCHHS TOKA,
1 Gann 3a MpaBUIBLHOE W TIOJTHOE COCTaBIIEHUE (PYHIAMEHTAILHOTO JIEpeBa.
2 yactsb - 2 bana:
1 Gan 3a MpaBUILHOE COCTABIIEHUE MATPUIII CBA3HM BCEX AJIEMEHTOB,
1 6ann 3a mMpaBUIIBHOE COCTaBJICHHE BCEX YpPAaBHEHUM [JIs1 HAMpPSDKEHUH U
TOKOB.
3 yacTtb - 5 6aysIoB:
1 Gann 3a MpaBUIILHOE OMPE/EIICHNE HAa MOJENIN JUHAMUYECKUX 3BEHBEB,
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1 Gayut 3a MpaBWIILHOE OTIPEIEIICHUE Ha MOJIETH YCUITUTEIHHBIX 3BCHBECB,
1 Gast 3a mpaBUIILHOE OTPEEICHHE Ha MOJEIN CYMMUPYIOIINX 3BEHBEB,
1 Gayut 3a mpaBUIILHOE OTPEJIEICHHE Ha MOJEJIM BHEIIIHUX BO3/ICHCTBUIA,
1 Gayu1 3a MpaBUIILHOE COEIMHEHUE BCEX AIEMEHTOB MOJIEIH.
4 gactp - 2 Oasna:
1 Gamn 3a mpaBUIILHOE MOJIETUPOBAHHE CTPYKTYypHOM cxembl B SIimACS
pUBEACHUEM MOJIETH U BCEX IPauKoB,
1 Gamnm 3a mpaBUIILHOE MOCIUPOBAHUE ICKTpUUeCKor cxembl B SImACS
MIPUBEICHUEM MOJICITH U BCEX TParKOB.
5 gactsb - 4 6anna:
1 0annm 3a nOpaBUIBHOE COCTaBIEHUE CTPYKTYPHOM CXEMbI CHCTEMBI
HayaJbHbIA MOMEHT BPEMEHHU,
1 Gamn 3a MpaBUIBLHO MPOBEAEHHBIA TEOPETUUECKUN aHAIN3 BCEH CHCTEMBI
HayaJbHbIA MOMEHT BPEMEHHU,
1 6anm 3a TpaBUIBHOE COCTaBJICHUE CTPYKTYPHOW CXEMbl CHCTEMBbI
KOHEYHbII MOMEHT BPEMEHHU,
1 Gani 3a MpaBWIIBHO MPOBEAEHHBIM TCOPETUUECKUM aHAIN3 BCEM CHUCTEMBI
KOHEYHbIA MOMEHT BPEMEHH.
Maxkcumanbubiit 6ait — 50.

3aumeno: nonyuyenue He meHee 20 OaoB.
He 3aumeno: nonydenune menee 20 6aJ110B.

Ilpumep
3ananue 1.
1. CTpykTypHas cxema CUCTEMbI B OOIIIEM BUJIE:

bE Ys ¥7
S=045 |« Ks |«

;2 Waoi

' Y

Wo |«

Puc. 11. CtpykTypHas cxema UCCIeayeMONl CUCTEMBI

OrnrcaHue 3JIEMEHTOB U CBSI3€M MEXITY HUMM:
1—(Ys, {Xu1}, Y1)

2— (Y1, {Xu}, Y2)

3—(Yg, Y3)
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4— (Yo, Ya)

5 (Ya, Ys)
6 (Ys, Vo)
7 (Ys, Y7)
8- (Y7, Ys)

9—({-Y2, +Y3, +G = Ko}, Yo)
2. MaTpuyHasi MaTeMaTH4ecKasi MOJIC)Ib CUCTEMBI B 0011eM Buje (puc. 12).
X1 | %21 ¥1 | ¥2 | ¥3 | ¥4 | ¥s | ¥e | ¥71 | ¥z Yo | 1(D
x3 0 -a10 big
X1 0 | by | -am
Vi 1 -a11 0
¥3 1 0 -a31
V3 -a3] 0
Vi 1 039
Vs K5 -1
Vo K6 -1
7 K7 1
Vs Kg -1
Yo 1+ 1 | +1*K9

Puc. 12. MaTtpuuHas MaTeMaTH4YecKasi MOJICJIb B OOILIEM BUJIE
3. CTpyKTypHas cxema CUCTEMBbI ¢ BEIOpaHHBIMU TTapameTpamiu (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 MmaTemMaTH4eckasi MOJIeNb B 00IIIEM BHJIE

Moaenuposanue B SINACS (puc. 14):

- 045 «— 0.1 «

- > - » 0.39 0.5 » 09 -—» 08 -

1 3
5+2s 6+s

Puc. 14. Monens B SIMACS
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I'paduku curaanoB B SIMACS umerot ciienyromuii Bug (puc. 15):

6

-1
8.88*10

0 1.25 2.5 3.75

Puc. 15. I'paduxu BeixomoB B SIMACS

MonenupoBanue B MATLAB (puc. 16):

0.45L 0.1 L
) )

Y3 Y8

p{untitled.mat

Y4 Y5 Y6 Y7

Or i

r—b signal2
[ L signal3

<J ) |—>§gnal4

2s+5

signal5

To File

g |

Y2

signalé

signal7

—psignal8

signal®

Puc. 16. Monens 8 MATLAB
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I'paduku curaanoB 8 MATLAB umerot cienyromnuii B (puc. 17):

MonenupoBanue B VisSim (puc. 18):

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

1
1

B

0.39

2s+5

Puc. 18. Moaens B VisSim

<045 |« <0.1 |«
» 05 » 09>
3
1_.‘
5+6

I'paduku curaanos B VisSim umetror cieayromnmii Bug (puc. 19):

6

5

4

5 1 1.5

2

2.5

3

3.5

4

Puc. 19. I'paduku BerxoqoB 8 MATLAB
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4. TeopeTndecKkuil aHATN3 CHCTEMBI B HAYAIBHBII MOMEHT BpeMeHH (puc. 20):

5 v

* »

Y3 Y8
Y4 Y5

Y2

Y1

0

0

Y6 Y7
» 0.9 » » 0.8 »

Puc. 20. CtpykTypHas cxema cUCTeMbl B HAaYaJIbHBIA MOMEHT BpEMEHU
Pacyer 3HaueHW! BBIXOJHBIX CHUTHAJIOB B HadaJdbHBIH MOMEHT BpPEMCHH
ocymectBisiercs B mpoaykre MathCAD (puc. 21):

Given
vl=0-y5
y2= 0yl
v3=045-vy8
vi= 0399
vi=05v4

yb= 09-y5

y7=08-y6
y8=01-y7

Vi=5+y3-vy2

Find(yl.y2,y3.y4.y3.y6,y7.y8.y9) =

0

0
0.032
1.962
0.981
0.883
0.706
0.071

\5.032 )

Puc. 21. PacueT curaanoB B HavajbHBII MOMeHT Bpemenu B MathCAD

CpaBHEHHE Pe3yJIbTATOB aHAIMTUYECKOTO pacuéTa U MojieupoBanus (Tadi. 7):

Tabauma 7
Curtan _ 3HaueHue CUrHaiza . O_THochenLHaﬂ TOTPEMIHOCTD, %
Teopus | SIMACS | MATLAB | VisSim | SimACS | MATLAB | VisSim
Y1l 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, HamOOJNbIIEE OTIIMYHE ODKCIEPHUMEHTAIBHBIX 3HAYCHHHA OT
TEOPETHYECKUX
MOJISIUPOBAHUH B IpoaykTe VisSim.

3HAUECHUU

COCTaBJIAICT

1,2813%
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TeopeTnyeckuil aHaaN3 CUCTEMbI B KOHEYHBIA MOMEHT BpEMEHH (puc. 22, BpeMs
MOJIETTUPOBAHUS COCTABJISIET 5 CEKYHN):

Y3 Y3

4 045 «—« 0.1 |«
) YO Y4 Y5 Y6 Y7
. » 0.39 » 0.5 » 09 » » 08 »
Y2 Y1
02 F 05 [

Puc. 22. CtpykTypHasi cxema CUCTeMbl B KOHCUYHBI MOMEHT BPEMEHHU

Pacyer 3HaueHMiI BBIXOAHBIX CHUTHAJIOB B KOHEYHBIA MOMEHT BPEMEHU
ocymecTBisiercs B npoaykre MathCAD (puc. 23):

Given
yl=05-y5
y2=02-yl
)
y3= 045-y8 (0481}
0.096
d= 039.v
y4= 039y9 0.031
yi=05-v4 1.925
1 r .‘-’ .“-\ i J .". M ?‘-,| 4 T - -|
y6= 09-y5 Find(yl,y2,y¥3,v4.v¥3,v6,v7.vy8,v9) 0.962
y7= 08-y6 0.866
0.693
y8=01yJ 0.069
Wo=5+y3—y2 \4.935 )

Puc. 23. PacueT curaanoB B KoHeuHbId MOMeHT Bpemern B MathCAD
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CpaBHEHHE Pe3yNbTaTOB AHAIMTUYECKOTO pacuéra u MojaenupoBaHus (Tadir. 8):

Ta0muna 8
Curtan _ 3HaueHUe curHana _ O_THOCI/ITCJ'II)HaSI MOTPEIHOCTD, %
Teopust | 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 4934952 | 0,0011 0,0011 0,001

Takum 00pa3oM, HamOOJbLIEE OTIMYHME HKCIEPUMEHTAIbHBIX 3HAYEHUU OT
TEOPETUIECKIX
MOJISIUPOBAaHUY B IpoaykTe VisSim.

3anganue 2.

Y3 mpu

sgayennii  cocraBiager 0,5903% mna  curxana
1. CtpykTypHas cxema CUCTEMBI B 00111eM Bujie (puc. 24):
LLIN 7 {s5=056
_ It g1 | Tl wor |- w2 [on, [l 8
LE Wi b 0.15 ~Y1

Puc. 24. CtpykTypHas cxema cUCTeMbl B 0011IEM BH]IC

OmnucaHue >IEMEHTOB 1 CBI3eH MEXITy HUMH:
1— (Y4, {X11}, Y1)

2 — (Y1, {Xa1, X22}, Y2)
3 —(Ys, {Xa1, Xs2}, Y3)
4—(Ys, Yaq)
5-(Y1, Y5s)
6— (Y7, Yo)
7—(Yy, Y7)

8 — ({+Y6, -Y3, +G}, Y8)

9-— (YZ, Yg)
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2. MarpuyHasi MaTeMaTh4decKasi MOJIeIb CUCTEMBI B 00111eM BHE (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. CTpyKTypHas cxeMa CUCTEMBI C BEIOpaHHBIMH TlapaMeTpaMu (puc. 26):

Gl

Y3

Y6

r

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 BRBIOpAaHHBIMH MapaMeTpaMu
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OnucaHue BHEIIHMX BO3ACHCTBUM, HECTAlMOHAPHOCTEW M  HEIMHEHHBIX
XapakTepucTHK (Tadu. 9):
Ta0muma 9
No I'paduaecku AHaIUTHYECKHU Kox B SIMACS Kon B
MATLAB
1| m 0,2U, U <4 R= N =
A N1(U)= U 0.2%(U<4)+ | U*0.2%(U < 4) +
08 f-mmmmmm - 0,8, U>4.
| 0.8%(U >= 4); 0.8*(U >= 4);
I
|
0,4 4 :
|
|
I
|
0 —>
0 4 U
2 | a 2, t<5; R=2*(t<5)+4*(t | G=2*(t<5)+
I S | GLY= 10, t55. >= 5): 4*(t >= 5);
2
:
0 { B ¢
0 5 10
3| n 0,9, t<3; R =0.9%(t<3) + T=
N
.| 0.4*%(t>=3)*(t<7) + | U*(0.9*(t<3) +
08 4 = <
J TUY) =104 t>3UL<T: | ouiy), 0.4*(t>=3)*(t<7
0,9 t>7. ) + 0.9%(t>=7));
0 .: : + t
MonaenupoBanue B SIMACS (puc. 27):
{ T1 F - 0.56 <
Gl 7 2+3s
- T1 ——» N1 -
- 14 +2s 5+4s +s°
2+3s
< - 0.15 «—
8+7s +9s°

Puc. 27. Monens B SIMACS

27




I'paduku Berxoa0B 3BeHBeB B SIMACS (puc. 28):

5

3.8

2.6

1.4

0 3.75 7.5 11.25

Puc. 28. I'paduku BbIxo10B 3BeHbeB B SIMACS

Monenuposanue B MATLAB (puc. 29):

! f‘ ule %L
% >
C%th
AN BN =TI
) u ;ﬁ T 25014 | | Zasis | ¢ ﬁ !
Clock fen Y2 Y1 Y2 7
G
3s+2
015
95247548 »lsgnalt
¥ ¥ 12
»sgnal3
u
T
»sgnal?

Puc. 29. Monens 8 MATLAB

28

untitled. mat]

Scope
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I'paduku BexonoB 3BeHbeB B MATLAB (puc. 30):

Puc. 30. I'paduku BeIX0710B 3BeHBEB B MATLAB

4. TeopeTndeckuil aHAJTN3 CHCTEMBI B HAUAIBHBI 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. CtpykrypHas cxema B HauaJbHbIII MOMEHT BPEMEHH

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. Pacuetst B MathCAD
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CpaBHeHHE pe3yJIbTaTOB aHAIMTHIECKOTO pacuéra u MoaenupoBanus (Tabdi. 10):

Taomuma 10
3HayeHue cUrHaia OtHoOcHUTeNbHAs TOTPEIIHOCTD, %o
Curnan
Teopus SIMACS MATLAB SIimACS 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, HamMOOJbLIEE OTIMYME HKCIEPUMEHTAIBHBIX 3HAYEHUUA OT
TeopeThuuecknux 3HaueHuid coctaBiasier 0% s curHanmoB Y4 u Y8 rmpu
Mo ienupoBanuu B mpoaykrax SINACS 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. CtpykTypHasi cxeMa B KOHEUHBIII MOMEHT BPEMCHH
Pacuérer 8 MathCAD (puc. 34):

Given
yl=03y4 71802
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. Pacuetsl B MathCAD
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CpaBHEHHE pe3yIbTaTOB AHAIUTUYECKOTO pacuyéra u MoeupoBanus (Tadm. 11):

Taomuna 11
3HayeHue CUrHaia OTHOcHUTENbHASA MOTPEITHOCTD, %
Curnan
Teopus SImMACS MATLAB SImMACS 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
Y38 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
TeopeTudecknx 3HaueHuit cocrasiuseT 0,875% ans curnana Y3 npu MoAeIHMpOBAHUH
B npoaykre MATLAB.

3ananue 3.
1. CtpykTypHas cxema CUCTEMBI B 00111eM Bujie (puc. 35):

11 12 13

» K11 Ki2 |« K13 (e
1 2 6 7 2 8 3 9
' Y
& W02 ——’®-—’ 0.02 > 0.64 W02 —» K8 W02 —» K9 >
a_
4 10
_— Wo1 — K10
3 14
Wil K14

Puc. 35. CtpykTypHasi cxemMa CUCTEMBI B OOIIIEM BUIE

OrnrcaHue 3JIEMEHTOB U CBI3€M MEXITY HUMM:

1- (+G1, {X11, X12 },Yl) 2 — (Y17, {X21 , XZZ}, Y2) 3- (Y81 {X31 , XSZ}’ Y3)

4 — (Y10, {Xa1}, Ya) 5— (Y4, {Xs1}, Ys) 6 — (Y5, Ye)

71— (Ye, Y7) 8- (Yz, Yg) 9- (Y3, Yg)

10 - (Y8, YlO) 11 - (+Gl, Y11) 12 — (Y13, Y12)

13 - (Y9, Y13) 14 — (Y9, Y14) 15— ({-YS, +Y1}, Y15)

16 — ({-Y11, +Y7,+G2}, Y16)17 — ({+Y16, -Y2,+Y12}, Y17)
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2. MaTtpuyHasi MaTteMaTH4ecKkass MOJENlb CUCTeMbl umeeT 17 anrebpandeckux
ypaBHeHUH W 8 auddepeHnrnanbHbIX ypaBHEHUH, B CBS3M C TPOMO3JIKOCTHIO HE
MIPUBOIUTCS, HO IMEET MOI00HBII BUJI, PACCMOTPEHHBIN B KOHTPOJIBHOU paboTe 2.

3. CTpyKTypHas cxemMa CUCTeMbI C BEIOpaHHBIMU NTapaMmeTpaMu (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. CtpykTypHas cxeMa CUCTEMBI C BELIOpaHHBIMU MapamMeTpaMu

Mopenuposanue B SINACS (puc. 37) u rpaduku curHanos (puc. 38):

> 035 - 09| 0.3
4+3s +s57 | @ ' : 6+7s +25° : 4+2s +5° '
3 6
¢ - 0.15 <«
10+5s
3+4s
< - 0.25 «

15485

Puc. 37. Monenb B SIMACS

Puc. 38. I'padpuku curnassos B SIMACS
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MonenupoBanue B MATLAB (puc. 39) u rpaduxu 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. Monens 8 MATLAB

Puc. 40. I'paduku curuanios B MATLAB

4. TeopeTHUECKHIA aHAIM3 CHCTEMBI B HaYaJIbHBIN MOMEHT BpeMmenu (puc. 41):

s 035 » Y11 Y124 09 « Y13 03

Yl Y15 Y16Y17 ARG Y3 Y9
-)' A%
e T SRR { +

3 Y4 Y10
0 e 4 0.15 =

Y5 Y14 o5 la
< 05 4 0.25

Puc. 41. Teopernueckuii aHajin3 CUCTEMBI B HA4YaJIbHBII MOMEHT BPEMEHU
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AHanuTHYeCKUi pacyeT 3HaueHui curnaioB cuctemsl 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

yl1 = 035-2

yi2= 09-y13

yl3=03-y9

vid = 0.25-v9 Find(yl,y2,vy3,y4,v¥3,y6,vy7.y8,¥9,.v10,y11,y12,v13,v14,y15,y16,y17) =

yli=yl-y3

ylé=3 + y7 - yll

yiT=vy16 + v12 — v4

Puc. 42. Pacuetr B MathCAD

o

VWil ||l WIN|=|O
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CpaBHEHHE pe3yJIbTATOB aHATUTHYECKOTO pacyéTa u MojaeaupoBanus (Tadm. 12):

Tabmauma 12

3HayeHne curualia

OTHOCHUTENBHAS TOTPEITHOCTD, %

Cursan

Teopus

SImACS

MATLAB

SImACS

MATLAB

Y1

Y2

Y3

Y4

Y5

Y6

Y7

Y8

Y9

Y10

Y11

Y12

Y13

Y14

Y15

OOOOSOOOOOOOOOO

OOOOSOOOOOOOOOO

OOOOSOOOOOOOOOO

Y16

2,3

2,3

2,3

Y17

2,3

2,3

2,3

Takum 00pa3oM, HamOOJbLIEE OTIMYME HKCIEPUMEHTAIbHBIX 3HAYEHUU OT
TeopeTnyeckux 3HadeHuM coctaBisger 0 % mus curnanoB Y11, Y16, Y17 mnpu

moenupoBanuu B mpoaykrax MATLAB u SImACS.
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TeopeTnyeckuil aHaaU3 CUCTEMbI B KOHEUHBIA MOMEHT BpeMeHH (puc. 43, BpeMs

MojaenupoBaHus coctapiser 10 cexynn):

» 0.35

5 Yl . YIS
OO’
o o

Y11

e

Y12 { g0

Y16 Y]7
0.64 » »

0.6

Y1

<

0
4 015 «

0.3

Y3

Puc. 43. Teopetndeckuii aHaIM3 CUCTEMbI B KOHCUHBI MOMEHT BPEMEHU
AHaJIUTHYECKUN pacyeT 3HaueHui curnanoB cuctemsl B MathCAD (puc. 44):

Given

yl= 0252
yi=05-y17
yi=05vy8
y4= 06-y10

yi=02-y14

y6 = 0.02-y15
yT= 0.64-y6
y8=02y2

yo=0.7y3

v10= 0.15-y8
yll= 0352
yl2= 09-y13
vi13=03-y9

vild= 0259

vii=yl -5

yl6= 3+ y7 - yll

yl7=y16 + y12 -

v4

0

0.5

1.154

0.115

0.021

4.038°10°3

9.919-10-3

6.348°103

0.231

oN|lon|slw|Nn|=|o

0.081

-

0.035

—
=]

0.7

-
-

0.022

—
[¥]

0.024

[
w

0.02

—
iy

0.496

-
w

2.306

—
=Y

2.307

Puc. 44. Pacuer B MathCAD
CpaBHeHUE pe3yIbTaTOB aHAIUTHUYECKOTO pacuéra u MojenupoBanus (Tadm. 13):

Tabmuma 13
Curaan 3Haq?HI/Ie CUTHaja OTH_OCI/ITenLHa;I MOTPEUIHOCTb, Yo
Teopus SIMACS MATLAB SImMACS 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, HAWOOJBINEE OTIMYHE OKCICPUMEHTAIBHBIX 3HAYEHUU OT
TeopeTnyeckux 3HadyeHu cocraBiaser 1,1143% ngns  curHanma Y4 npu
moaenupoBanuu B mpoayktax MATLAB u SImACS.

3amanue 4.
1. DnekTpudeckasi cucTeMa ¢ BEIOpaHHBIMH y3JIaMU M HAMPaBJICHUSIMH JBHXKCHUS

ToKa (puc. 45):
R2

.

I

lD R1 | ®1 l% 11 l%mi@)m

1
6

L. | 1
i

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

dyHIaMeHTaIBLHOE JIEPEBO JIJIsL paccMaTpuBaeMoi cuctemsl (puc. 46):

Puc. 46. ®yHnameHTanpHOE AEPEBO NI pACCMaTPUBAEMON CHCTEMBI

2. Marpuiia cBsi3H:
E2 C1 Rl R6

R2 [+1 0 -1 0
R4 |0 +1 -1 O
L1 |0 0 -1 0
L3 -1 0 0 O
| 0 0 +1 +1

M =
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CucTteMbl ypaBHEHUH ISl TOKOB U HAMPSXKEHUIA:

UR2=-E2+UR1
IE2=1R2—-1L3
UR4 =-UC1+UR1
IC1=1IR4
7 UL1=UR1 ; :
IRL=—-IR2—-IR4—- 111+ I
UL3=E?2
IR6 =1
Ul =-UR1-URG6
3. CTpyKTypHasi CXeMa CUCTEMBI UMeeT BU (puc. 47):
— [ R6 —»@
| »@-» R1 1R2
A
I 1
L1p >
L3
‘ g2 [P
1/R4
I
L
Clp

Puc. 47. CTpykTypHasi cCXeMa CUCTEMBI

4. CTpyKTypHasi CXeMa CUCTEMbI ¢ TapameTpamu (puc. 48):
[TapameTpsl MOTYyYEHHON CUCTEMBI BHIOMPAIOTCS TAKUM 00pa3oM, 4TOOBI MPOIIECC

ObLT YCTOWYMBBIM U UMEJI MUHUMAJIbHYIO JUIUTEIBHOCTH!
R1=0,5 R2=5 R4=2; R6=2,11=0.1 Cl1=0.2;, L3=100;E2=0.2; |=0.1.

100p

Puc. 48. CtpykTypHasi cxema CUCTEMbI C BRLIOpAaHHBIMH MapaMeTpaMu
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Pe3ynpTaThl MOAEIMPOBAHUS IEKTPUUECKOU (pUC. 45) U CTPYKTYPHOU CXEMBI
(puc. 48) B SIMACS coBmnagarot, rpaguKu nmpeAcTaBlIeHbl Ha puc. 49.

0.2

-0.02

-0.13

0 0.24 0.49 0.74 0.99

Puc. 49. I'paduiku curHanoB cucTeMbl

5. TeopeTuyeckuii aHAJIN3 CUCTEMbI B HaYaJIbHBIM MOMEHT BpeMeHu (puc. 50):

o 2 '@

0.5 0.2

0.1

0.2

0.5
5

Puc. 50. CtpykTypHas cxema CUCTEMbI B Ha4aIbHbIII MOMEHT BpEMEHHU
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YucrieHHbIE 3HaYEHUST BCEX CUTHAJIOB MIPEICTABICHBI B TaOmie 14.

Ta0omuna 14
UR1 UR2 UR4 URG6 IC1 IL1 IL3
0.0518 -0.0296 0.0259 0.2 0 0 0

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

—

0.5 >

—» 2

il

L 0.5

[e9]

0.1

0.2

0.2

Puc. 51. CtpykTypHas cxema CUCTEMbI B KOHCUHBII MOMEHT BPEeMEHHU

UucneHHble 3HAaUEHUS BCEX CUTHAJIOB MPEJICTaBJICHBI B TabuIe 15.
Tabmauia 15

UR1 UR2 UR4 URG6 IC1 IL1 IL3

0 -0.03996 0 -0.2 0 0.14 —

Pe3ynpTarhl 5KCIEPUMEHTAIIBHOTO aHAIW3a CUCTEMbI B HAYaJbHBIM U KOHECUHBIN
MOMEHT BPEMEHHU CBEICHBI B Ta0mIbl 16 1 17.

Tabauma 16
Y UR1 UR2 UR4 URG6 IC1 IL1 IL3
Teop. 0.0518 -0.0296 0.259 0.2 0 0 0
Okcr. 1 0.0518518 -0.0296296 0.259 0.2 0 0 0
Okcrr. 2 0.0518518 -0.0296296 0.259 0.2 0 0 0
ITorp.,% 0.1 0.1 0 0 0 0 0
Tabmauma 17
Y UR1 UR2 UR4 UR6 IC1 IL1 IL3
Teop. 0 -0.04 0 0.2 0 0.14 —
Okcr. 1 0 -0.04 0 0.2 0 0.14
Dxkcr. 2 0 -0.04 0 0.2 0 0.14 -
ITorp.,% 0 0 0 0 0 0 0
Takum  o0Opa3oMm,  OKCHEpPUMEHTANbHBIC  JAHHBIE,  IOJy4YEHHBIE  TIPH
MOJICTUPOBAHUN  DJICKTPHUYECKOM CcXeMbl 1, OSKCIIepUMEHTaJIbHBIC JaHHEIE,

MOJIYYCHHBIC TIPU MOJICTUPOBAHUM CTPYKTYPHOUM CXEMBbI 2, TPAKTUYECKUA COBIMAAIOT
C pe3yJibTaTaMU TEOPETUYECKOTO aHau3a, Hanbosbiee otkionenue 0,1%.
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9. IKk3aMeH

IIpoyedypa nposedenus

B TedeHuwe cemecTpa CTyAEHT MyTE€M BBINOJHEHHS 3aJlaHWl HaOMpaeT Oaslbl.
HeoOxonumelii mpoxoaHoil MHHUMYM JJis1 3K3amMeHa - 60 OamioB. Ha sk3amene
CTYAEHT OTBEYAET HA BOIIPOC U3 CIIMCKA.

Kpumepuu oyenusanus

Omauyno. nonydenue B cemectpe ot 85 mo 100 GamioB, mpaBUIBHBIN OTBET Ha
BOIIPOC.

Xopowo: nonyueHue B cemectpe OT 72 no 85 0anioB, MpaBUIbHBIA OTBET Ha
BOIIPOC, JINOO TOTydeHUE B ceMecTpe Oosee 85 OamoB, HO HEMIPAaBUILHBIN OTBET HA
BOIIPOC.

Yooenemsopumenvno: nonyuenue B cemectpe oT 60 6anios.

Heyoosenemseopumenvro: nonydenue menee 60 6aJioB.

Ilpumep

1. OcHOBHBIE BUIIBI MOJIEJIEH.

2. Knaccudukanus mogo0ust 1 MOACITUPOBAHUS.

3. [lepBas Teopema moaoous.

4. Bropas TeopeMa nojio0us.

5. Tpetbst Teopema no100usl.

6. [logoOue CIOXKHBIX CUCTEM.

7. [logoOue HENMMHENHBIX CUCTEM.

8. JlonoaHeHus K Teopun mogoous (3 — 5).

9. DOrambl TOCTPOCHUS MATEMAaTUYECKMX MOJEIEH CHCTEM Pa3JIUYHOTO
Ha3HAYEHHUS.

10. ®opmynupoBKa 3aMbIciia MOJEIH.

11. Peanu3zamust Moaeiu.

12. ITonydyenue u aHanu3 pe3yabTaToB.

13. Anroput™Mbl OMCaHUs 3BEHBEB CUCTEM, 33/IaHHBIX JINHEMHBIMU CTPYKTYpaMu
WIM  COOTBETCTBYIOUMHU AU epeHIInaIbHbIMI  YPaBHEHUSAMH,  OJIOYHBIMH
MaTpu4HbIMUA AU EepeHITnaTbHBIMU U AITeOpandecKUM YPaBHEHUSIMH.

14. ANropuT™Mbl ONUCAHUS JTUHEUHBIX CHCTEM, 3aJaHHBIX JUHEHHBIMHU
CTPYKTYpamu, COAEpKallUMHU JINHEWHbIE TUHAMUYECKHE, JIMHEHHbIE CTaTUYECKUE U
CYMMUPYIOIIIMUE 3BEHbS, OJIOYHBIMU MAaTPUUYHBIMU muddepeHIuanTbHbIMU U
anredpanvyeckuM ypaBHEHUSIMHU.

15. Onucanue cucTeM, COAEPKALIMX HEJIUHEUHbIE CTPYKTYPhl, HETUHEHHBIMU
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 PEpPeHIINATBHBIX YPaBHEHUH,
HCKITIOYas alireOpanvecKue.
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18. Mcnosib30BaHME METO/1a aHAJIOTUI JJI1 ONTMCAHUS MaTEMAaTUYECKUX MOJEIIEen
CUCTEM PA3IUYHON (PU3UUECKOM MPUPOJIbI B BUAE CTPYKTYPHBIX CXEM IO
SKBUBAJICHTHBIM CXEMaM.

19. DnexkTpudeckue noJaCUuCTEMBI.

20. MexaHn4ecKre MOCTyNaTeIbHbIE TOJCUCTEMBI.

21. MexaHW4eCKHE BPAIIATEIbHBIE MOJCUCTEMBI.

22. I'mapaBauyecKkre U THEBMATUYECKHUE MOJICUCTEMBI.

23. B3auMoCBs3b MEX Ty TTOJACUCTEMAMH PA3IMIHON (PU3MUECKON TPUPOIBI YEpe3
MH(GOPMALIMOHHBIE ¥ SHEPTETUYECKUE KOOPIMHATHI C UCTIOJIh30BaHUEM
TpaHCPOPMATOPHBIX, THPATOPHBIX U IPYTUX TUIIOB CBSI3EH.

24. AHam3 COBPEMEHHBIX MPOTPaMMHEIX cpencTB moxaenupoBanus: MathCAD,
VisSim, MATLAB, MAC u apyrux.

YYEBHO-METOINYECKOE U UTHOOPMALMOHHOE
OBECIIEYHEHUE JUCIHUIIJIMHbI

@) OCHOBHAs TUMepamypa.

1. bypenok, B.M. Marematuyeckue MeETOAbl M MOJEIW B  TEOPUU
uH(popMamoHHO u3-MeputenbHbiX cucteM / B.M. Bypenok, B.I'. Haiinenos, B.U.
ITonsaxoB.— M.: U3garens-cTBo Jlans, 2011.—416 c.

2. lllep6akos, B.II. MonenupoBanre W aBTOMAaTH3MPOBAHHOE MPOCKTUPOBAHUE
cucteM ymnpasieHus. YueOHoe mocooue / B.IL Ilep6akos, O.O. IlaBnoBckas. —
Yensounck: U3znarensckuii nentp IOYpl'Y, 2015. — 32 c.

0) 0OnoIHUMENbHAS TUMepamypa:

1. IlopmreB, C. B. MATLAB 7. OcHoBHble PabOTBl M MNpPOrpaMMUPOBAHMUS.
VYuebnuk / C.B. Ilopmaes. — M.: OOO "bunom-IIpecc", 2006. — 320 c.

2. psxonos, B. II. MATLAB 6.5 SP1/7 + Simulink 5/6: OcHoBBI mpuMeHEeHUS /
B. I1. IpaxonoB. — M.: Comnon-IIpecc, 2005. — 798 c.

3. Jlazapes, 0. MonenupoBanue nporeccoB u cucteM B MATLAB: Yue6. kypc /
10. JIazapes. — CII6. u ap. : ITutep:BHV, 2005. — 511 c.

4. lon6enkos, B. M. Simulink B 3amauax cucTeM aBTOMaTHYECKOTO YIIPABICHUS:
VYue6. mocobue / B. U. Jlonbenko. — Yensounck: M3parenscTtBo IOYpI'Y, 2005. —
101 c.

5. [lukuna, I'.A. MaremaTudeckre MOJEIN TEXHOJOTUYECKUX OOBEKTOB: y4deO.
nocobue 1o kypcy "MonenupoBanue cucrem ynpasienus" / I'. A. [lukuna ; mon pen.
A. B. AugprommHa; Mock. sHepr. uH-T (TexH. yH-T), 2007. — 299 c.

6. Ycrioro, M.H. MoaenupoBanue HeTUHEHHBIX cucTeM: YuyeOHoe mocobue. /
M.H. Ycrioros, H.B. Ilnotaukosa, H.C. Mansaskuna. — Yensounck: N3a. FOYpI'Y,
2009. — 156 c.

8) omeuecmeeHHble U 3aAPYOEIHCHbIE IHCYPHANLI NO OUCYUNIUHE, UMErWUecs 8
oubauomexe:

1. BectHuk HOxHO-Ypanbckoro rocyaapcTBeHHOro yHuBepcurera. Cepusi:
MareMatrnyeckoe MOJICITUPOBAHNE U MMPOTPpaMMUpOBaHuE: Hayd. *KypH. / FOx.-Ypai.
roc. yH-T; IOYpI'Y, 2008.
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2. CuctemH1 noCiiKEeHHS Ta 1H(QOpPMAIliiHI TEXHOJOTI1 | MeXIyHap. HAY4.-TEXH.
KYpH. Ha YKp., pycC., aHri. s13. / Harl. akag. Hayk YkpauHbl, Yue0.-Hayd. KOMILUIEKC
"MucTuTyT npuknagHoro cucremuoro ananuza" HTYY "KIIN". — Kues, 2010.

Onexmponnas yuedono-wemooudeckas 0oxkymenmayus (tadim. 18):

TaOmuma 18
JlocTynmHOCTh
HaunmenoBanwue | (cetb MHTEpHET /
Ccblika Ha
Bun HaumenoBanue . pecypca B JIOKaJbHAas CETh;
UH(GOPMAIIMOHHBIN . 9
JIUTEPATYPBI pa3paboTKu U JJIEKTPOHHOW | aBTOPHU30BAHHBIH
beeyb dbopme / cBOOOIHBIN J0-
CTyM)
bypenok, B.M.
Marematnueckue DIEKTPOHHO-
METO/bl U MOJIETH OoubIMoTeYHAS
OcHoBHas A A WuTepuer /
B teopuH | e.lanbook.com cucreMa .
JaUTEpaTypa ABTOPHU30BaHHBIH
MH(OPMALIOHHO W3/1aTeIIbCTBA
U3MEPHUTEIBbHBIX «JTaub»
CHCTEM
Mertonnueckue
Ka3aHHsI o
Mertonnueckue y
mocoous VTS OCBOCHHIO WuTepuer /
| IUCIUIUINHEL http://su.susu.ru/um/ | Caiit xadeapsl N
CaMOCTOSTECIILHON |}, CBOOOTHBI#
NmuranmonHoe
paboTHI CTyIeHTa
MOJICTTUPOBAHKE
cuctem"
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