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Jluer akTyanu3zanuu padoyeii nporpamMmal

PaGouas nporpamMmma rnepecmMoTpeHa, o6cyxkaeHa 1 oxobpena uist peanmsanuu B 2020 - 2021
y4eOHOM rojly Ha 3aceianuu Kadeapsl ABTOMATH3HPOBAHHBIX CHCTEM YIIPABIICHUS

[Tporoxon or 02 CCHTHW Ne 1
3aB. kadeapoii ('7,/ / // C.M. AnapeeB

PaGouyas nporpaMma nepecMoTpeHa, 0ocyxk/eHa u ogodpena s peanusauuu B 2021 - 2022
y4eOHOM ro/1y Ha 3acefaHuu Kapeapsl ABTOMAaTH3HPOBAHHBIX CHCTEM yIPaBJICHHS

IIpoTokomor 20 . Ne
3aB. kadeapoii C.M. Aunpees




1 lenu ocBoOeHHUs TUCHMIINHBI (MOIYJIs1)

Lensimu ocBOCHUS AUCHMILTUHBL «MaTeMaTH4ecKoe MOJIEIUPOBaHHE 0OBEKTOB U CUCTEM
VIPaBICHUS» SBISIOTCS: Pa3BUTHE MPOPECCHOHATBHBIX KOMIIETCHIIUNA B 00JIACTH NPUMEHEHUS
COBPEMEHHBIX TEOPETHUYECKUX M IKCIEPUMEHTATbHBIX METOJO0B Pa3pabOTKH MaTeMaTHYECKUX
MoOJeNell  HMCCIeqyeMBIX  OOBEKTOB M NIPOIECCOB, OpPraHM3alud M IPOBEACHUIO
9KCIIEPUMEHTANBHBIX HCCIEIOBAHUM M KOMIBIOTEPHOTO MOJIECIMPOBAHUS C NPUMEHEHHUEM
COBPEMEHHBIX CPEJICTB i METOJIOB, HCIIOJIH30BAHMSI PE3YJIbTATOB OCBOCHHS (PYHIAMEHTAIBHBIX U
MPUKJIAIHBIX TUCIUIUIMH 71 CHHTE3a U peau3alii MaTeMaTU4eCKOW MOJENH, IeMOHCTpAluU
HABBIKOB paOOThI B HAYYHOM KOJIJICKTUBE, MPEACTABICHUS PE3yJIbTaTOB HAYIHOH JIeATEITHHOCTH.

2 MecTO TMCUMILTHHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Juctunnuaa Marematruueckoe MOIeTMPOBaHUE OOBEKTOB M CUCTEM YIIPABIICHUS BXOIUT
B 0a30BYIO 4acTh y4eOHOI0 TIaHa 00Pa30BaTEIBHOM MPOrPAMMBI.

Jnst  u3ydeHUs ~ OUCUUIUIMHBI  HEOOXOMMMBI  3HaHUA  (YMEHHS,  BJIAQJICHHS),
c(OpMHUPOBAHHBIE B Pe3yJIbTaTe U3YUCHUSI TUCITUIUINH/ TPAKTUK:

[lepen HavanmoMm wW3y4eHUS AMCLUUIUIMHBI CTYACHT MOJDKEH 00JIajaTh CIEAYIOUTUMHU
3HAHUSIMU, YMEHHUSIMU U HABBIKAMHU:

BJIAJICTh:

* HaBbIKAMM MHCIIOJIb30BaHMS METOJOB MAaTEMATUKM M €€ MOJENIEH B INPAKTUYECKOU
JIEATEIbHOCTH C IPUMEHEHUEM COBPEMEHHOM BBIYNCIUTEIIBHON TEXHUKH;

* COBPEMEHHbIMM MH(OPMAIMOHHBIMU M HH(GOPMALMOHHO-KOMMYHUKALIMOHHBIMU
TEXHOJIOTHSIMU M MHCTPYMEHTAIbHBIMU CPEJICTBAMU JJIsl pellieHus1 OOLIEHAYYHbIX 3a7a4 B CBOEH
npodecCHOHATBHOMN NeATEILHOCTH U IS OpraHU3alMK CBOETO TPY/a;

* OCHOBHBIMHU Ha4aJIbHBIMM HaBBIKAMH IIOCTPOCHUS MaTEMAaTUYECKUX MOJEIIEH CUCTEM U
UX TapaMeTPUUeCKON UAECHTU(PHUKALINH;

3HaTh:

* MNPUHLUUIOBl PAa0OTBl CHUCTEM AaBTOMATHYECKOI'O YIPABIEHUS TEXHOJIOTHYECKUMU
IIPOLECCaMU;

* IPUHLUIIBI [IOCTPOCHUS MOJENIEH CUCTEM;

* OCHOBHBIE ITOHATHS TEOPUH aBTOMATHYECKOIO YIIPABJICHMUS;

* NPUHLUIBl TIOCTPOCHUSA MOJIENEH, METOAbl CTPYKTYpPHOM U IapaMeTpUYECKON
UACHTU(DUKAIIMY, METO/Ibl PELLIEHUS 3a4a4 YCIOBHOM U O€3yCI0BHON ONTUMU3ALINN;

YMETh:

* COCTaBJISITh MATEMATUYECKYIO MO/IeNIb OOBEKTA U CUCTEMBI YIIPABIICHUS;

* IPOCKTUPOBATH IIPOrPAMMHBIE AIITOPUTMBI;

* COCTaBJISITh CTPYKTYPHBIE CXEMbI KOHTYPOB YIIPaBJICHUS;

* pemarb 3a7a4d CTaTUYECKOM OJHOMEPHOM MU MHOTOMEpPHOHM ONTHMH3ALUU MOJECIEH,
pemars 3a1a4y JMHEHHOT0, HETMHEWHOTO ¥ IMHAMUYECKOTO IPOTPaMMHUPOBAHUS.

3HaHus (YMeHHUs, BIaJIeHHs ), TOJyYeHHbIE IPU U3YUYEHUH JAHHON AUCHUIUIUHBI OyAyT
HEOOXOIUMBI JJIs U3yUEHUsl AUCIUIIINH/TPAKTUK:

ABTOMAaTH3UPOBAHHBIE CHCTEMBI HAYYHBIX UCCIIET0BAHUI

ArnnapaTHO- IPOTrpaMMHBIE KOMITJIEKCHI CUCTEM aBTOMAaTH3aL[u1

KoMIploTepHBIE TEXHOJIOTUHN YIIPABJIEHUS B TEXHUYECKUX CUCTEMAX

Hayuno-uccnenosarensckas pabora

[TonroToBka K 3aIIMTE U 3aIIUMTa BBITYCKHON KBAIU(UKATMOHHON pabOTHI



3 Komnerennuu odyuamierocs, opmupyembie B pe3yabTaTe 0CBOECHHSA
AMCHUIIMHBI (MOAYJIs) U IVIAHUPYeEMbIe Pe3yJIbTAThl 00yUYeHust
B pesynbrare ocBOCHHMS TUCHUILIUHBI (Monynst) «Maremarnueckoe MoJeMpOBaHUE

O0OBEKTOB M CHUCTEM yIpaBJIE€HUS» OOydalolMics JAOJDKeH 001agaTh  CleIyOLUMU
KOMITETCHIMSIMU:
CtpyKTypHBII [Tnanupyemsble pe3yabTaThl 00yYEeHHUs
JIEMEHT
KOMIIETECHINH
OIIK-3 CIOCOOHOCTBIO IEMOHCTPUPOBATH HABBIKM PAOOTHI B KOJUIEKTUBE, TOPOKAATH

HOBBIC NJICU

3HaTh

CHCTEMHBIH MOAXO/]] IIPH MTOCTPOSHUN MAaTEMATUYECKUX MOJIEIEH, BBIOOD
BH/JIA IIPEJCTABIICHUS MaTEMaTHYECKON MOJEIIN;

IIpaBUjIa KOMITO3UIMK U JEKOMITO3UIIMM MaTEMaTHYECKUX MOJIEIEH IIPH
KOJUIEKTUBHOM PEIICHUH 3a7a4 MaTeMaTUUYE€CKOr0 MOIECIUPOBAHUS;
METO/BbI KOJUIEKTUBHOI'O PEIICHHUS 3a/1a4 MaTEMAaTUYECKOI0 MOIEIINPOBAHUS
CJIOXKHBIX CHUCTEM U OPraHU3alUI0 B3aUMOACUCTBUSA MEXAY OTACIbHBIMU
oA3a1a4yaMH.

YmeTh

BBIOUPATh (OPMY MIOCTPOCHUSI MATEMATHYECKON MOJICITH 1 (DOPMUPOBATH
UJICIO TIOCTPOCHUS MATEMAaTHYECKOW MOJICIT B BEIOpaHHOU (hopMe;
MIPOU3BOIUTH JIEKOMITO3UIIHIO MIOCTABIICHHOM 3a/1a4 TI0 MOJICITUPOBAHHIO
CIIOKHOH CHCTEMBI;

pa3padaTbIBaTh AITOPUTMBI PEIICHUS OTACIBHBIX 110132124 U CBSA3CH MEXITY
HUMU, GOPMUPOBATH SAUHYIO HHPOPMAITMOHHYIO CPETY IPU PEIICHUH
3a/1a4 MOJAETUPOBAHUS.

Bnanets

croco6aMu JeMOHCTPUPOBATh YMEHUS aHAIM3UPOBATH MOCTABICHHYIO
3a/1a4y ¥ HaAXOAWTh ONTUMAJIbHBIN IIyTh €€ PEIICHMS;

criocobamu (hopManuzaiuu, 1eKOMIIO3UIIUN U KOHKPETH3AIIUU
MMOCTaBJICHHOM 3aJ1a4M;

crocobaMu OMHMCAaHUS 3a/1a4M 110 TOCTPOSHUIO0 MATEMATHUECKOI MOJIEN B
dhopmanzoBaHHOM opMe U pazOreHne Ha OTACIbHBIE B3aMMOCBSI3aHHbBIC
MO/13a/1a4M JIJIS1 KOJIJIEKTUBHOM PaboTHI.

OIIK-5

TOTOBHOCTBIO O(l)OpMJ'IHTL, NpeaACTaBJIATh, JOKJIAABIBATL U apI'YMCHTUPOBAHHO

3alllUIIaTh PE3yJIbTAThI BBIIIOJIHEHHOM pa6OTBI

3HaTh

MpaBujia TOATOTOBKHU U TIPEICTABIICHUS PE3YIbTaTOB BEIUUCICHUHN 110
MaTeMaTUYeCKOW MOJIEIH MPOLECcCa;

(hopMBI TIpEACTaBICHUS MAaTEMATHIECKUX MOJICIICH, CITOCOOBI Iepexoaa OT
OJTHOH (hOPMBI K APYTOH;

MOPSIIOK MPEICTABIICHNS MAaTEMAaTUUECKUX MOJIEe B aOCTPaKTHBIX
(hopMax HCIONIb3yeMyI0 TEPMUHOJIOTHIO TIPU MPECTABICHUN
MaTeEMaTHUECKUX MOJIEIEH.

VYmMmern

(hopMHUPOBATH CTPYKTYPY MaTeMaTHYECKONW MOJIeNU B rpadudeckoit hopme,
MPEACTABIIATH MATEMATHIECKOE OMMHMCAHKE B BUJIE CTPYKTYPHBIX CXEM;
WCII0JIb30BaTh CIIEHUATIM3UPOBAHHBIE TPOTPAMMHBIE CPEACTBA AJIS
HarJSITHOTO MPEJICTABICHUS TPOCKTUPYEMOI CTPYKTYPHOUM CXEMBI
MaTeMaTHUYECKON MOJICITH;

(dbopMUpOBaTh Pe3yabTaThl MATEMATHUYECKOTO MOJIETUPOBAHUS B BUE
JyarpaMM BO BPEMEHHBIX U B (Da30BBIX KOOPIWHATAX.




Bnanets

HaBBIKAMU (POPMHUPOBAHUS U YTCHUS CTPYKTYPHBIX CXE€M MaTEMaTUIECKHX
MOJICHECH;

HaBBIKAMHU paOOTHI CO CHIEIHATU3UPOBAHHBIMH IIPOTPAMMHBIMHU CPEIICTBAMHU
MO/ICJIMPOBAHUS C IEJIBIO TIOJIYUCHHUS U MPEJICTABICHUS PE3yIbTaTOB;
HaBBIKAMU TPEICTABICHUS MATEMaTHYECKOW MOJIENI Pa3HBIMH CIIOCO0aMHU
OTOOpaKCHHUSI.

[1K-2 cnocoGHOCTIO MPUMEHSATH COBPEMEHHBIE TEOPETUUECKUE U IKCIICPUMEHTAIBHBIE METO/IbI
pa3paboTKN MaTeMaTHYECKUX MOJieeil uccieyeMbIX 00bEKTOB M IIPOLIECCOB, OTHOCSIIMXCS K
npodeCCHOHATBLHOM 1eATENTFHOCTH 110 HAIIPABICHUIO MOJITOTOBKH

3HaTh

KJIACCU(UKALIUIO BHIOB MATEMAaTHIECKUX MOJIEIIEH MPOCTHIX CUCTEM
YIIPaBJIICHHUS;

KPUTEPHUHU BBIOOpA TUIIA MOJIETU TI0 CIIO)KHOCTU 00BEKTA MIIM CUCTEMBI
YIIPaBIICHHUS;

METO/Ibl MATEMaTUYECKOTO MOAECIUPOBAHUS CIIOKHBIX JUHAMUYECKUX
OOBEKTOB M CUCTEM YIIPABJICHUA.

YmeTh

paboTaTh CO CrienuaIn3UPOBAHHBIM IPOTPAMMHBIM 00€CIIEUEHUEM IS
IIOCTPOEHHUSI MOJIEJIEN CUCTEM U OOBEKTOB YIPABIICHUS;
UHTEPIPETHUPOBATH PE3YIIbTAThl MOJECIUPOBAHHS OOBEKTOB U CUCTEM U
OLCHUBATHb UX JOCTOBCPHOCTD,

IPUMEHATh METO/Ibl MATEMAaTHUECKOTO MOJICIIMPOBAHUS JUIsl UCCIIEOBAHUS
1 NPOCKTUPOBAHUA CIIOKHBIX JTUHAMUYCCKHUX 00BEKTOB YIIpaBJICHUA.

Bnanerts

HaBbIKaMU MPOEKTUPOBAHUSA U pa3padOTKH MaTeMaTHUYECKUX Mojiee
00OBEKTOB M CUCTEM;

HaBbIKAMH peaHI/ISaHI/II/I aJ'IFOpI/ITMOB YUCJICHHOI'O MOI[CJ'II/IpOBaHI/Iﬂ C
WCTIOJIb30BAaHUEM MTPOTPAMMHBIX CPE/ICTB;

HaBbIKAMHU MAaTEMATHUYCCKOTO MOI[eJ'IHpOBaHI/Ifl CJIOXKHBIX JTUHAMHUYCCKUX
MPOIECCOB U OOBEKTOB YIIPABIICHHMS.




4. CTpyKTypa, 00BEM H cogepKaHue TUCHUIINHBI (MOLYJI51)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4yeTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 76,2 akaji. 4acoB:
— ayIuTOpHAs — /2 aKaJ. 4acos;

— BHeayauTOpHas — 4,2 akaJl. 94acoB

— caMmocTosTenbHas pabora — 176,1 akan. yacos;
— IOJITOTOBKA K dK3aMeHy — 35,7 akaj. yaca

®dopma aTTecTaluu - Kypcopasi paboTa, SK3aMeH

AynutopHast § =
o | xomraxTHAS pabota e 5 dopma TeKyLero
=
5 B aKaj. Jacax 3} By, KOHTPOJIS
Pazmen/ Tema 3 (B akaz. vacax) == A . P Kox
S 3 © | camocTOsTENBHOI |  ycieBaeMOCTH U
JUCIUATIIAHBI 5 £ . | xommeTeHIUN
O g g padoThI TIPOMEKYTOUHOM
nab. | mpakt. | 3.
Jlek. s aTTecTaluu
3aH. 3aH. | O &
1. Buasl  MareMaTHYECKUX
Mozenen CHCTEM,
KJaccupuKanms, OCHOBHEIC
KPUTEPHUU WX MPUMCHCHHUS
CaMoCTOATEIEHOE
U3ydeHHe ydeOHOM
1.1 OcHOBHbIE TOHSTHA Y HAy4IHOH
MOJIEJTUPOBAHUS. JINTEPATYPHI. . OIIK-3
ALCITHD 2 11 patyp VYcrHblii onpoc .
Maremaruueckoe TTouck OIIK-5, TIK-2
MO/ICITUPOBAHUE. JIOITOJTHATEIBHEIX
MaTepHaJoB MO
TEME.
IlogroroBka
1 etbepata Ha Tem IIposepka pedepara.
1.2 Buner U pegep y VCeTHBIN 10KIAM 110 OIIK-3,
o 11 «Buner n
KiaccuUKaiys Moenei MaTepHazam OIIK-5, TIK-2
KJIaccUpUKaIus
. pedeparta.
MOJIEIE»
ITonroroBska
JIOKJIaJla Ha TeMY .
VcTHBIN ToKITam 1o
1.3 TlocranoBka 3amau «MareMmaTH4eCcKu A A " OIIK-3,
4 10,1 WHIAWBHUTYaIbHOM
MOJIETTPOBaHUS € MOJIeNH Tente OIIK-5, TIK-2
JIMHAMHYECKUX
CHCTEM»
HWroro mo pasaeny 2 4 32,1
2. Merogsl MaTeMaTHYECKOTro
MOJICTUPOBAHUST  OOBEKTOB U
CHCTEM
VYerHbIi onpoc o
MPaKTHYECKOU
CaMoCTOsTENBHOE
2.1 Mopenu QuznIecKux - pabote Nel
u3yucHHe y4eOHOH
MPOILIECCOB, OMHCHIBAEMBIX «UucieHHbIe
JUTEPATYPBI, OIIK-3,
O0OBIKHOBEHHBIMHU 1 1 4 12 METOJIbI PELICHUS
JuddepeHnanbHBIMU MOArOTOBKA K JudbepeHaIbHbIX OIK-5, TK-2
p MPAKTHICCKUM p .
YPaBHEHHUSAMU ypaBHEHUIH
3aHATHAM
JUHAMHYECKHX
CHCTEM




VYcTHBIH onpoc 1o

MIPAKTUYECKOM
CamocrosTensHoe
. pabote Ne2
2.2 YucieHHOoe peUICHHE n3ydeHue y4eOHOH
«Pemenue
TG PepeHIIHATBEHBIX 4 12 JUTEPATYPHI, G hepeHIIATHHEIX OIIK-3,
YpaBHEHHUH. YHucneHnsie MOJArOTOBKA K fBHeHHﬁ B OIIK-5, TIK-2
MOJIEN CHCTEM MPAKTHIECKIM M
cucreme
3aHATHIM
BU3YaJIbHOTO
MOJICJIUPOBAHUSD)
VYcTHBIH onpoc 1o
TIPaKTHIECKOI
2.3 Hcnonb3oBanue pabore Ne3
OTIePAIIOHHOTO «Mcnonp3oBanue
CamocrosTensHoe
HCUYUCIICHUS JUTS . METOJI0B OIIK-3,
> 4 12 |u3ydeHue y4eOHOIH
MMOCTPOEHHUS Mozenen omneparuonnoro | OIIK-5, ITK-2
JIUTEPaTyphI
cHCTeEM u 00BEKTOB WCYHCIIECHUS IS
yIpaBJlieHHUS peuieHus
nuddepeHInaTbHbIX
ypaBHEHUI»
Hroro mo pasneny 12 36
3. Mogenu 0OBEKTOB U CHCTEM
yIIpaBJIeHUS
VYcTHBIN onpoc 1o
CamocrosTensHoe N
3.1 Tlepenarounbie - MIPaKTUYECKOM
u3ydeHue yueOHon
(hyHKINHN CUCTEM. pabote Ned
JIUTEPATYPEI,
OneMeHTapHbIE M THUIIOBBIE «MaremaTHyeckue
3BEHBS cucTteM foAroToBka K MOJIENT CHCTEM B
4 12 MPAaKTUICCKUM OIIK-5, TIK-2
ympasieHus. I[lepexonHsie hopme
3aHATHSIM,
u YaCTOTHBIE «BXOJI-BBIXO/» C
BBITIOJTHEHNE
XapaKTEePUCTHUKH. HCTIONIb30BaHUEM
MPAaKTUIECKUX
CoenuHEeHUE 3BEHBCB aGoT nepeaaToYHbIX
p dyHKIHI»
CamocrosTenpHoe
u3yueHue y4eOHOH N
3.2 Mopnenmu perynsTopos. Y M VYCTHBIHA 0ompoc 1o
JUTEPATYPEI, .
MaremaTnueckoe MPaKTUYECKOU
MOJEIUPOBAHUE KOHTYypa TIOArOTOBKA K abore Ned «Cunres
P P 4 12 MPAaKTUYCCKUM p T OIIK-5, TIK-2
peryiaupoBaHusl. Pacuer U HacTpoOHKa
3aHATUAM,
MEPEXOHBIX TIPOIECCOB B KOHTYpa
KOHTYpE BRITIOHCHHC CIr'yJIMPOBAHUSD)
P MPAaKTUIECKUX perymp
pabor
3.3 Hactpoiika .
CamocrodrenpHoe | YCTHBIN onpoc no
PETYJIATOPOB. Mertonsl o o
N u3yyeHue yueOHOH|  IpaKkTHYecKon
HACTPOWKH PETYIIATOPOB IO
JUTEPATYpBHI, pabote Ne5
ontumymy. Ilepexongubie
HpOLeCCE B CHCTEMAX MOATOTOBKA K «HWccmenoBanue
p ’ 4 12 MPaKTHYEeCKUM | MeToi0B HacTpoiiku | OITK-5, TTK-2
Ka4eCcTBO MEPEXOIHBIX
3aHATHAM, KOHTYpa
MPOLIECCOB. YucneHHsie
. BBIITOJIHEHHE pEryIUpOBaHHUs MO
METOAbI HaCTpPOUKHU o
MPaKTUICCKUX MaTEMAaTHYCCKOHU
pETYJISTOPOB,  KPHUTEPUHU
o pabor MOJEITN
HAaCTPOUKHU
CamocTosaTenbHOoe
u3yyeHue y4eOHOH
JIUTEPATYPBHI, YceTHbIi onpoc 1o
3.4 Mopenu cucTeM «BXOJ MOJITOTOBKA K MIPaKTHYECKON
— BeIxo» [IpeobOpazoBanue 4 12 MPAaKTUICCKUM pabote Ne6 OIIK-5, TIK-2
MoJienei 3aHATHSM, «IIpeobpa3zoBaHue
BBINOJIHEHHE Mojenei»
MPAKTUYECKUX

pabor




CamocrosTensHoe
u3ydeHue yueOHon

VYcTHBIH onpoc 1o

35 Mopenu cHCTEM .
N JUTEPATypEI, MIPaKTHYECKON
ABTOMAaTHYECKOU
ontuMuzanun. [loctpoeHue foAroToBia K padore Ne7
N ’ P 1 4 12 MIPaKTUYECKUM «MonemupoBanue | OITK-5, TTK-2
Mojenei CUCTEM
3aHITHSM, cUCTeM
IKCTPEMATBHOTO
BBIIIOJTHEHNE 9KCTPEMATLHOTO
PerynupoBaHus
MPAKTHIECKUX PEryIUpOBaHUSD)
pabor
HUroro no pazueny 6 20 60
4. Mojend WHTEIUICKTYalbHBIX
CHCTEM YIIPABICHHUS
4.1 Metoapl IOCTPOCHUSI U CaMocTosTenpHoe
ANTOPUTMH3AIIUH U3ydeHHne yaeOHOM .
rop t . Y Y VYerHeIN onpoc 1o
HEWpOCeTEeBEIX  Mojenel JIUTEPATYPEI, .
MIPaKTHYECKON
CHCTEM yIIpaBJICHHUS. MOJTOTOBKA K
. pabote Ne8
Heiipocererast 2 4 12 MPAaKTUICCKUM . TIK-2
«HeiipocereBsie
perpeccoHHass ~ MOJIElb, 3aHSITHSM,
MOJIeNT 00BEKTOB
obydaemas o BBITIOJTHEHNE
YIIpaBICHHUSD
IKCTIEPUMEHTATHLHO MPAKTHIECKUX
TIOJTyYEeHHBIM JTaHHBIM pabor
CamocrosTensHoe
4.2 Ucnone3oBanue o .
N u3ydeHue yuebnoii| YcTHbII ompoc 1o
METOJIOB HEUETKOH JIOTHKH .
- JUTEPATYPEI, MIPaKTHYECKON
JUISL TIOCTPOCHMST MoJemnei
crcTeM yHpaBICHus MOJITOTOBKA K pabote Ne9
) 2 4 12 MpakTU4YecKuM | «Maremaruieckoe TIK-2
ANTOpUTMU3ALIHUSI u
3aHATHAM, MOJCIMPOBAHNEC
NporpaMMHasl peann3arus
. BEIIIOJIHEHHE | HEYETKO-JIOTUIECKHX
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METOAaX HECYCTKOM JIOTHKHU
pabor
Wroro no pazneny 4 8 24
5. Mogenun pacnpeneneHHbIX
00BEKTOB M CHCTEM YIIPABICHUS
CamocrosTenbHoe .
.| Ycrablit onpoc o
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5 O6pa3oBare/ibHbIe TEXHOJIOTHHI

Jis  peanu3anuu  TPEIYCMOTPEHHBIX  BHJOB  y4eOHOM pabOTBI B KauecTBe
06p2130BaTeJ'IBHBIX TEXHOJIOTUHU B npenoaaBaHnuun JUCHUITIINHBI «MareMaTH4ecKkoe
MOJICIIUPOBaHKE OOBEKTOB M CHCTEM YIPABJICHUS» UCTIOIb3YIOTCS:

TpaguionHeie 00pa3oBaTeIbHbIC TEXHOJIOTUU — HH(POPMAIIMOHHAS JIEKIUs (BBOIHYIO
JICKIIHIO, TJIC IaeT TIEPBOE MPEJICTABICHUE O MIPEIMETE M 3HAKOMCTBO CTY/ICHTOB C HA3HAYCHUEM U
3aJauaMi Kypca); JIEKIMU — KOHCYJbTAllUU, M3JI0)KEHHE HOBOT'O MaTepuaia COMpPOBOXKIAETCS
MIOCTAaHOBKOH BOIPOCOB W JHCKYCCHEW B TIOMCKaX OTBETOB HA 3TH BOINPOCHI, MPAKTUYCCKUE
paboTHI.

TexHonoruu mpoOieMHOro oOydeHHsT — MPOOJIEMHBIC JICKIIUU SIBJSIETCS PE3yJIbTaTOM
YCBOEHHSI OJTYYEHHOM HH(POPMAITIHI TOCPEICTBOM ITOCTAaHOBKH IPOOIEMHOT0 BOIIPOCA U ITOUCKA
nyTeil ero pemnieHus; J1abopaTOpHBIC 3aHATHS C HMCIOJIB30BaHUEM IPOOJIEMHOr0 OOYYeHUS,
KOTOPOE 3aKIF0YaeTCsl B CTUMYJIMPOBAHUH CTYACHTOB K CAMOCTOSTEIBHON «I00BIYE) 3HAHUH,
HEOOXOMMBIX ISl PEIICHUS] KOHKPETHOM IPOOIIEMBI.

TexHonorMM MPOEKTHOTrO0 OOYYEHHsT — OpraHM3alus 00pa3oBaTENBHOTO MpoIecca B
COOTBETCTBUHM C aJITOPUTMOM IIOATAITHOTO PEIICHUS MPOOJEMHON 3aJa4d WM BBITIOJIHCHUS
y4eOHOTr0 3a/1aHus.

HNudpopmanmoHHO-KOMMYHHUKAIIMOHHBIE  00pa30BaTEIbHBIC TEXHOJOTMM — B  XOJIE
MMPOBCACHHUA JICKIIMOHHBIX 3aHSITHH npeayCcMaTpuBacTCsa MCIIOJIB30BAHUC JJICKTPOHHOI'O
JIEMOHCTPAIIMOHHOTO MaTepuaa (JCKIUH-BU3YyalIU3alliK), HCIIOJIb30BaHue MHTEepHET pecypcoB
AJI1 TPOMEKYTOYHBIX aTTeCTaIII/Iﬁ H ITPOBECPKU OCTATOUYHBIX 3HAHUH.

JIEKIIMOHHBIN MaTepuan 3aKpeIuisieTcss B XOJie JIAOOPAaTOPHBIX pabOT, HA KOTOPBIX
BBITIOJIHAIOTCA I'PYHNITIOBBIC UM MHAWBUAYAJIbHBIC 3aJaHUA 110 HpOfII[CHHOfI TEME.

CaMocTosTenbHast paboTa CTUMYIUPYET CTYIEHTOB K CAMOCTOATEIHHOW MpPOpabdoTKe B
MponecCe BbIMOJIHCHUA KOHTPOJIbHBIX pa60T, a TaKKEC B MPOLICCCC MOATOTOBKHU K YCTHOMY OIIPOCY,
TECTUPOBAHUIO U UTOTOBOM aTTECTAIIUU.

B xone npoBeneHns TIEKUMOHHBIX 3aHITUH IPEAYyCMaTPUBAETCS:

WCTIOJB30BaHUE DJIEKTPOHHOTO JIEMOHCTPAIMOHHOTO MaTepualia MO COBPEMEHHOM
U3MEPUTENbHON TeXHUKE;

HCIIOJIb30BAHHUE SJICKTPOHHBIX y‘~I€6HI/IKOB 10 OTACJIBHBIM TEMAaM 3aH$ITI/H\/JI;

aKTUBHBIE M HHTEpAKTUBHBIE (DOpMBI OOyUEHHs: BapUATHUBHBIM OMPOC, AUCKYCCHUH,
YCTHBIfI O11pocC, TECTOBLIN Oor11pocC, I/IH)II/IBI/II[yaJ'II)HI)II\/’I JOKJIaa IO pe3yJibTaTaM BBIIIOJHCHUA
MPAKTUYECKON pabOTHI U T.1.

6 YueOHO-MeTOIMYEeCKOe 00ecnevyeHre CaMOCTOATeIbHOM padoThl 00yUYaroLuXCcst
[Ipencrasneno B nmpusoxenuu 1.

7 OueHoOYHbIE CPeICTBA LIS POBeAeHHUs IIPOMEKYTOYHOI aTTecTaluu
[IpencraBneHbl B IPUIOKEHNH 2.

8 YueOHO-MeTOANYECKOE U HHPOPMALIMOHHOE 00ecTiedeH e JUCHUILIMHBI (MOLYJI51)

a) OcHoBHas1 JIUTEparypa:

1. baxsanos, JI. A. MonenupoBanue cucrteM : yueOHoe nmocodbue / JI. A. baxBanoB. —
Mocksa : 'opHast kuura, 2006. — 295 c. — ISBN 5-7418-0402-0. — Texkcr : anekTpoHHBbIH //
Jlanb : snekTpoHHO-OMOIMOTEeYHas cucrema. — URL: https://e.lanbook.com/book/3511 (nata
oOpamienus: 27.10.2020). — PexxuM poctymna: it aBTOPU3. MOJIb30BaTENCH.

2. berukos, 0. A. HenpepwiBHBIC M AUCKPETHBIC HEIIMHEHHBIC MOJEITH JHHAMUYCCKUX
cucreM : MmoHorpadus / FO. A. berukos, E. b. Conossesa, C. B. [llep6akos. — Canxt-IlerepOypr
: Jlamp, 2018. — 420 c. — ISBN 978-5-8114-3348-3. — TekcTt : anexTpoHHblii // Jlanb
ANIEKTPOHHO-OMOMmoreunass cuctema. — URL: https://e.lanbook.com/book/112676 (mata
obpamenus: 27.10.2020). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BATEICH.



https://e.lanbook.com/book/3511
https://e.lanbook.com/book/112676

0) JlonosiHuTEILHAS JIUTEPATYypPAa:

3. Kyuepsie, b. B. MonenupoBanue npoueccoB U 00bEKTOB B METAJUIYPIHH : yueOHOe
nocobue / b. B. Kyuepses, B. b. Kpaxr, O. I'. Manyxun. — Mocksa : MUCHC, [6.r.]. — Yactsb 1
: MonenupoBanue u ontumusanus texHojgormdeckux cucrem — 2004. — 62 c.— Tekcr:
AJICKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTema. URL:
https://e.lanbook.com/book/116999 (mara oOpamenus: 27.10.2020). — Pexxum npoctyma: s
ABTOPH3. MOJIb30BATEIICH.

4. Aunpees, C. M. MoaenrpoBaHre 00bEKTOB U CUCTEM YIIpaBJIeHHs : yueOHOe mocooue /
C. M. Aunapees ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 snextpoH. onr. auck (CD-ROM). -
3ari. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138
496/3337.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpoodbekT. - Tekcr

B) MeToauyeckne yKasaHus:
5. Angpees, C.M. Meroapl MaTeMaTHUYECKOrO MOJEIMPOBAHUS MPOMBIIUIEHHBIX U
MEXaTPOHHBIX CHCTEM YIpaBiieHus: TpakTHKyM [Tekcr]: yuebHoe mocodue / C.M. Anapees, B.P.

["acusipoB. - Marauroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I.J1. Hocosa, 2019. 105
c. ISBN 978-5-9967-1739-2

r) [IporpamMuoe obecnieuenune 1 UnTepHeT-pecypcebl:

IIporpammHoe obecneuenne

Haumenosaunue 110 Ne norosopa Cpox AeicTBUS JUIEH3UN
7Zip CBOOOJHO  PACHpPOCTPAHIEMOE 0eCcCpoOYHO
BupryanbHelii cTeHT
CUCTEMBI
ABTOMATHHCCKOTO cBuaeTenbecTBo Ne2013612340 O6eccpouHo
YIIpaBICHUS
TEXHOJIOTHYECKUM
apamMeTpoM
SCII{:lb Computation |cBOOOAHO pacmpocTpaHsIeMOe Secepoto
Engine 1O
MAXIMA CBOOOJIHO  pacIpoCTpaHIEMOe 0ECCPOYHO
Bpayzep Mozilla CBOOOZHO  pacmpoCTpaHsAEeMOe
Firefox I10 beceporino
MS Windows XP
Professional (mist J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

FAR Manager CBOOOJHO  pPacHpPOCTPaAHSIEMOE OECCPOYHO
IIpodeccuonanbHbIe 6a3bl JTAHHBIX H HH(POPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI
HasBanmue pecypca Ccpuika
HanmonanpHas nH(OPMAIIMOHHO-aHATUTHYECKAs URL:
cucrema  —  POCCHHCKMH — MHICKC — HaydHOTO https://elibrary.ru/project_risc.asp
uutupoBanus (PYHIL)
ls'lé);;cllgcr))Baﬂ cuctema Axkanemus Google (Google URL: https://scholar.google.ru/



https://e.lanbook.com/book/116999
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true%20
https://magtu.informsystema.ru/uploader/fileUpload?name=3337.pdf&show=dcatalogues/1/1138496/3337.pdf&view=true%20
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

DnekTpoHHas 0a3a nepuoandeckux u3aanuii East
View Information Services, OO0 «MIBUCx»

https://dlib.eastview.com/

Wndpopmanmonnas cucrema - EnuHoe OKHO
JI0CTyna K HH(OPMaIlMOHHBIM pecypcam

URL: http://window.edu.ru/

denepanbHOE  TOCYAAPCTBEHHOE  OIOKETHOE

YUPEKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
HpOMBIIHJ'IGHHOf/i CO6CTBCHHOCTI/I»

EZ‘T’Z?SE;M Tocynapersennas  OuONHOTEKA. oy, rsl.ru/ru/4readers/catalogues/

YHuBepcurerckas UH(GOPMAIMOHHAS CUCTEMa
POCCHUA

https://uisrussia.msu.ru

MeskayHapoaHas HAYKOMETpPHYECKast
pedepaTrBHAs U IOJHOTEKCTOBas 0asa JaHHBIX
HayuHbIx u3ganui «Web of sciencey

http://webofscience.com

MexnyHaponHas KOJIJIEKIUA HAaYYHBIX
MIPOTOKOJIOB IO Pa3jIuYHbIM OTPACIsIM 3HAHUI

http://www.springerprotocols.com/

Mexnynaponnas 0a3za HaydyHBIX MaTepUajoB B
o0sacTi  (U3MUECKMX HAyK W HMHXHHHUPHHTA

http://materials.springer.com/

MexnynaponHas 0a3a CpaBOYHBIX W3JIaHUH IO
BCEM OTpaciisiM 3HaHuii SpringerReference

http://www.springer.com/references

ApxuB Hay4HbIX KypHaloB «HannoHanbHbIN

SIEKTPOHHO-MH(POPMAIMOHHBIA  KoHIopuuym»|ttps://archive.neicon.ru/xmlui/
(HIT HOMKOH)

MexnyHaponHas pedepaTtuBHas u

MOJIHOTEKCTOBass ~ chpaBoyHas Ga3a  manHbix|https://www.nature.com/siteindex

Hay4YHBIX H3maHnil «Springer Naturey

Mexnynapoanas pedepaTuBHas 6a3a JaHHBIX 110
YHCTOM M MPHKIaaHON MaTeMaTrke ZObMATH

http://zbmath.org/

9 MarepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCIMILINHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTiedeHne TUCIMITIIMHBI BKIIIOYAET:

1. Yuebuble ayauTopuu 1Ji NPOBEACHUS 3aHIATHI JEKIIMOHHOTO THIIA
MynbpTUMeANIHBIE CPEACTBA XPAHEHU, IEpeAayy U MpeICcTaBIeHus HH(OpMauu

2. YyeOHasi ayTuTOpHs ISl TIPOBEICHHS TPAKTUIECKUX 3aHATHI: KOMIIBIOTEPHBIN KIJIacC
[Tepconanbhblie kKommbroTepsl ¢ maketom MS Office, Beixogom B IHTEpHET U ¢ 10CTYIIOM

B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA

3. [TomerieHust 111 CAaMOCTOSTENTLHON pabOThl 00YYaIOLINXCS
[MepconanbHbie KOMITBIOTEPHI ¢ akeTom MS Office, Beixonom B IHTepHET 1 ¢ 10CTyOM

B 3JICKTPOHHYIO I/IH(I)OpMaI_[I/IOHHO-O6p3.30BaTeJ'ILHy'IO Cpeay YHUBCPCUTCTA

4. YueOHble ayJUTOPUH JUIsSl TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTAINH, TEKYILEro

KOHTPOJIA U IPOMCIKYTOUTHBIX KOHCYJ'IBTaI_II/Iﬁ

Jlocka, MyJIbTUMEIUNHBIN IPOEKTOP, SKPaH

5. Tlomemienne niast XpaHeHHS M NPOPHIAKTHUECKOTO OOCIY>KUBAaHHUS y4eOHOTo

000opyI0OBaHUS

Crennaxu AJI XpaHCHUA y‘{e6HO-MCTOI{I/I‘{eCKI/Iﬁ JAOKYMCHTallun
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Ipunoxenne 1

Y4eOHO-MeTONMYeCKOe o0ecTieYeHHe CAMOCTOSITeIbHOI padoThI 00y4aromIuXcs.

Tema npakTu4eckou
padoThI

Bomnpocsl 11 yCTHOT0 onpoca

MeTob1 perieHus
mudepeHIaTbHBIX
ypaBHEHUH

1. [TpousBecTn unciaeHHoe penieHue AU HepeHInaTbHOTO YpaBHEHUS.
y'+2y'+y=0 npn y(0)=0, y'(0)=2

2. [IpousBecTn aHAIUTUYECKOE perieHue TudGepeHIInaaIbHOTO YPaBHEHHS
5y" -y =3y=0 npn y(0)=1, y'(0)=-2

3. PaccMoTpeTh moBeieHNe CUCTEMBI U COCTaBUTh MO/IEIb IIpoIiecca
HanoJHeHUs 0aka B BUJIE JIMHEWHOTO AU epeHIInalIbHOTO YpaBHEHUS.
[Ipou3sBecTr YMCICHHOE PEIICHHE MOTYYCHHOTO qU(PepeHIINaTHLHOTO
ypaBHEHUS

4. Kak npencraButh quddepeHnnanbHoe ypaBHEHNE, ONKUCHIBAIOIICEe
noBe/ieHrne 00BbEKTa B KAHOHHUYECKOH dopme?

5. 3anummte nuHeitHoe OZY n-oro nopsaka ¢ NOCTOSHHBIMU
K03 puIreHTaMy C HEHYJIEBOU MPAaBOH YaCThIO

6. Kakue merosel pemienns auddepeHnnanbHbIX YpaBHEHUH HCIIOIB3YIOTCS B
IIPU UCCIIEI0BaHUH MOJIeNIed cuctem?

7. MeTopl YMCceHHOro pemieHns quddepeHIaIbHbIX YpaBHEHHH.

8. ATOpUTM peanu3aliy BHIOPAaHHOTO YUCIEHHOI'O METO0/1a peIIeHUs
TuddepeHIMaIbHbIX YpaBHEHUH MOJIeNTH

9. ITocTpoeHUE CUCTEMBI Pa3HOCTHBIX YPaBHEHUH JUISl YHCIICHHOTO PEIICHHS
i depeHIMaTbEHOTO YPaBHEHHUS.

MonaenupoBanne
anemeHToB CAP

1. Kakue ¢usnueckre nporecchl MPOMBIIIIIEHHOE MPOU3BOACTBA MOTYT OBIThH
MIPEJICTaBJICHBI TUIIOBBIMU 3BeHbIMU TAY?

2. 3aman Ha0Op MPOIECCOB MPOMBIIIJIEHHOTO TMpou3BoACcTBa. [IpousBectu
pa3paboTKy  MaTeMaTHYeCKHMX  MoOJeNiel, ONMCHIBAIONIUX  IOBEACHUE
MIPOMBIIIJIEHHBIX OOBEKTOB.

3. IIpuBecTn MaTeMaTHYECKUE BBIPAKEHHS OMUCAHUA (PU3HMUECKUX 3aKOHOB,
OITMCBIBAOIINX TOBEIEHNE OOBEKTA

4. Yto Takoe JMHEapu3alus CBOMCTB Mojenupyemoro oowvekra? B kakux
cllydasix IpUMEHSETCs JTMHeapu3anus’?

5. Kakume xapakTepucTHKd OOBEKTa JIOJDKHBI OBITh ONHUCAaHBI B
MaTeMaTHIECKOU MOJeIn’?

6. IlpuBenure nmpuMep CHHTE3a MaTeMaTHYECKOH MOJEIM B ONEPATOPHOMN
hopme

4.3. Jlna Kakux Lened CTpoATCS MaTeMaTUYeCKHEe MOJAEIU B BHJE
CTPYKTYPHBIX CXEM?

4.4. Kakue OCHOBHBIE COEIUHEHMS 3BEHbEB. [IpuBeanTe nNpumep NoCcTpoeHus
MOJIEIIEN JUIST Ka)KOOro TUIIA COEQUHEHNN 3BEHLEB.

HUcnonb3oBanue

1. Kakx momyunts omnepatopHyio dopmy 3anucu auddepeHIuaIbHOoro




Tema npakTn4eckoi

Bomnpocs! 11 yCTHOT0 onpoca

padoThI
METOJa ypaBHeHus1? UTo Takoe HHTErpai CBEpTKu?
npeoOpa3oBaHus 2. Kak npezcrasinsercs MoJienb B ONepaTopHoil popme 3anucu?
Jlarmaca st 3. [TpuBenuTe MOPSIOK BEIUUCICHHS H300pakeHn (DYHKIIUU HA TIpPUMEPE
HCCIIeIOBaHUS MPOCTEUINX (HYHKIIHHA
TUHAMHYECKHUX cucteMm | 4. [Tepeuncnure cBoiicTBa npeodpazoBanus Jlamnaca. [IpuBenurte npumep
MOJIyYeHUs  NepeJaToyHOM  (QyHKUMH C  HCIOJb30BAaHHEM  CBOMWCTB
peoOpa3oBaHUs
5. [TpuBenuTe npuMep MOJIyUSHUSI MOJAETHU B OllepaTopHo (opme
6. Kakue uccnenoBanusi mpou3BOJATCA O MaTeMaTUUYECKUM MOJIENISIM B

ornepaTtopHoi dpopme
7. IlpuBenuTe MOPSIAOK CUHTE3a MAaTEMAaTUYECKON MOJIENIM HAarpeBa TOHKOIO
Tea.

Cunte3 u HacTporKa
KOHTYpa
peryIupoBaHUs

1. DJIEMEHTHI,
peryaupoBaHus

2. Peanmzyembie MaTemarndeckue ¢pyHkuuu snemenramu CAP

3. BapuanTtsl GyHKIUN peryisTopoB

4. NHxeHepHble METOAbI HACTPOUKHU PETYIIATOPA

S. Yro Takoe mepexoaHBId MHpoIecC HPU BO3MYLIEHHAX CO CTOPOHBI
3ananus? [IpuBeauTe mpumep mepexoaHOro mporecca.

6. Yro Takoe mepexoaHbId MHpOIEecC HPU BO3MYLIEHHAX CO CTOPOHBI
Harpysku? [IpuBenure npumep nepexoaHOTo mporecca.

7. Bo3MorkHBIE BapuaHThI IEPEXOHOIO IPOLIEcca B 3aMKHYTOM KOHTYpe
8. Yro Takoe pa3OMKHYTHIH KOHTYp ympaBieHus? /Kak mpousBercTu
pa3MblKaHue KOHTypa?

9. [TaccuBHBIE METOABI
00BEKTa yIpaBIeHUS

BXOOAIIIME B KOHTYp CHUCTEMBbI ABTOMAaTHU4YCCKOI'O

ONPCACIICHUA JUHAMHUYCCKUX XaPAKTCPUCTUK

HccnegoBanue
METO/I0B HACTPONKH
KOHTYypa
pEeryaupoBaHus 110
MaTEeMaTHYCCKOU
MOJICIIN

1. Kakwne metonpl amanramiy MaTeMaTHYECKON MOJIEIHN HCHOJIb30BAINCH
Opy BBINOJIHEHUU paboThl? IlosicHUTE MOpANOK AEHCTBHM NMpU MPOBEAECHUHU
ajanTanuyd MaTeEMaTU4YECKON MOJIENH.

2. Kak peann3oBbIBaeTCS MaTeMaTu4eckas MOZENIb KOHTYpa yIpaBiIeHUs B
OTIEpaTOPHOM PopMe ¢ KOHTYPOM CaMOHACTPOUKHU?

3. Mopenu KOHTYpOB CaMOHACTPOMKH

4. PaccuuraiiTe HacTpOHKH perynsTopa JUlsl 3aJaHHON MOJeNu 00beKTa ¢
UCIIOJIb30BAHUEM MAaTEMATUYECKOI0 METOA.

5. Pacuer HacTpoek peryasTopoB JUIsl CTAaTHYECKMX W ACTATUYECKUX
00BEKTOB

6. [TonckoBble METONBI HACTPOMKH peryisTopoB. llpumep peanmsanun
IIOMCKOBOI'0 METOAA

7. B dem 3akirouaercsi HOMCKOBBIN METOJ HACTPOMKH KOHTYypa?

8. B 4em 3akirogaercs MOMCKOBBIA METOJ HACTPOUKH KOHTYypa?

9. [TosicuuTe, MO KakUM XapaKTepUCTHUKaM OOBEKTa YMpaBlIE€HHUS, MOKHO
OINPEAEIUTD €r0 MapaMeTPhI?

[Ipeobpa3zoBanue
MoJeen

1.Yro Takoe ynpasnsiemasi GopMa MaTeMaTUYECKON MOJIENIN «BXOA-BBIXO»?
2.IIpuBenute oblIee MaTEMaTHUECKOE OMMCAHUE MOJIENIH B yIIpaBIsieMOn
dhopme

3.Kakoif Bu umMeeT MaTpuIia COCTOSIHUH B yripaBisiemoit opme? [Tokaxwure
Ha TIpUMepe Mepexo K yrnpaBisgeMoil popme MaTeMaTudeckoi MoAeIu
4.Kak nepeitu u3 npeacTaBlIeHUs MaTEMaTUUECKON MOJIENH B YIIPaBIsIEMOU
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Tema npakTn4eckoi
padoThI

Bomnpocs! 11 yCTHOT0 onpoca

(dbopMe K mIpecTaBICHHIO B oniepatopHoit ¢popme? [lokaxkuTe Ha mpumepe
5.Kaxkoii oOmuii BUT yMEIOT MaTPHIILI YIIPABJICHUS U MaTPHIAa CBOOOTHBIX
KO3 (HUIIMEHTOB [Tl MOJIENIeH CUCTEM, TTPEICTABICHHBIX B YIIPABIISEMOM
dbopme?

Urto Takoe BEKTOP COCTOSIHUSI MOJICITU CUCTEMBI?
3anuiuTe ypaBHEHHs COCTOSIHUSI CUCTEMBI B BEKTOPHO-MaTpU4YHOM popme

CdhopmupyiiTe MaTeMaTHIECKYIO MOJICTh B TIPOCTPAHCTBE COCTOSIHHM 110
nuddepeHIMaTFHOMY YPaBHEHHUIO N-0T0 MOPSIKa

[Tokaxkute CBA3b NPEICTABICHUS MOJEIIEH CUCTEM B TPOCTPAHCTBE COCTOSIHUI
c orneparopckoii hopmoii pencrasienus. [IpuBeaure npuMep nepexosa u3
MIPOCTPAHCTBA COCTOSHUH K IepeaTOYHON (PyHKIHH

MopaenupoBanue
CUCTEM
JKCTPEMAJILHOTO
peryJMpoBaHus

1. Kakue xnaceol CAO ucnonb3yrorcs? B ueM otinndne Mexay Kiaccamu
CAO?

2. OcnosHoii npuHIUi padotsel CAO ¢ COBMEIIEHHBIM pa004lM U
TECTUPYIOIIUM BO3/IEHCTBHEM

3. Jlns Kakux Lenen peannsyeTcs 3JeMEeHT naMatu npu nocrpoeanu CAQO?

4. Kakyro ¢pyHKIHIO BBIIOJHSET TpUrrep pesepca? Kakue HacTpoliku Tpurrepa
peBepca? MaTtematuueckasi GyHKILUs TPUITEPaA peBepca.

5. Kak peanusyercs coctostarie octanoBkH B CAO. Kak BeiOupaetcs Bpemst
octanoBku? Kakue ycioBust GOpMHUPYIOTCS ISl OCTAHOBKH U €€ MPEeKpaIeHUS
B CAO?

6. B kakux ciaydasx NpUMEHSIOTCSI CHCTEMbl aBTOMaTHYECKON ONTUMU3ALNAN
(CAO)? B uem otiinunie CAO OT cucTeM aBTOMAaTUYECKOTO peryJInpoBaHus?

7. Kak ctpoutcst Moaysib (popMUpOBaHUS TECTUPYIOIIETo Bo3aeicTBus? Kak
MIPOU3BOIUTCS OIICHKA OTKJIMKA 00bEKTa HA TECTHPYIOIIEe BO3/IeHCTBIE?

8. . [IpuBeauTe TOTUYECKYIO CXEMY CHCTEMBI (HOPMUPOBAHUS PEAKIIUN
CUCTEeMBI Ha OTKJIMK oObeKkTa. Kakoil Bua umeet nornyeckas GyHKIUSA
MIEPEKIIFOUEHHUS] HAIIPABIICHUS ITOUCKA?

9. Kaxkoif BUJ IMeeT Mepex0THBI MPOIIECC B MOMCKOBBIX CHCTEMAX
ONTUMU3ALMH?

HeiipocereBbie moaenu
00BEKTOB YIIpaBJIECHUS

1. Yto Takoe nepcentpon? Kakue 3neMeHTbl BXOAST B IEPCENTPOH?

2. Yro Ttakoe akTuBannoHHas pyHkuus? [IpuBeanre ocCHOBHbIE BApUAHThI
AKTHUBALIMOHHBIX (PYHKIIMHA

3. Kakyto pyHKITHIO BBITTOHSIOT «Beca» HelpoHa?
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Tema npakTn4eckoi
padoThI

Bomnpocs! 11 yCTHOT0 onpoca

4. Yto TaKoe CKPBITHIN CIION MepcenTpoHa?

5. Jlns Kakux 1eJIei ucroiib3yercs ooydaromas Beioopka? Kak Heo0xommmMo
(hopmMupoBaTh 00YUAIOIITYIO BHIOOPKY?

6. Kak ¢opmupoBath JMHAMUYECKHE 3JIEMEHTHI C HCIIOJIb30BaHUEM
UCKYCCTBEHHOW HEHPOHHOU ceTH?

7. Kakoii crioco0 ucrnosb3yercs 1jist 00y4deHus: HelipoHHo cetu? B uem
3aKJIF0YAeTCsl OCHOBHAS UJIes 3TOro criocoba?

8. BanmmuTe B 00111eM BUI€ BRIpaKEHHUE I pacyeTa OUIMOKH B CKPBITHIX
cnosx MHC

9. llosicuute Ha MpuMeEpe CTPYKTYpyY HelpoceTeBoro perynsropa. Kakue
CUTHaJIbl HEOOXOIUMO I10/1aBaTh HA BXOJIbl HEHPOCETEBOIO PETyNIATOPA, s
(dbopMUpOBaHUs YIPABISIONIETO CUTHANA?

10. Kak opranu3oBath paboTy HEHPOCETEBOTO PETYISTOPA B CUCTEME
yIpaBJiIeHUS TPU U3MEHEHUH PEXUMa yIpaBiieHUs (HarpuMmep, C
ABTOMATHUYECKOTO HA PYyYHO)?

MaremaTtndeckoe
MOJICJIMPOBAHUE
HCUYCTKO-JIOTHUYCCKHUX
CHUCTEM YIPABJICHUSA

1. 3anmuimnTe OCHOBHEIC (I)YHKI_II/II/I HeueTKoM joruku. Kak ucrons3oBaTh 3TH
q)YHKI_[I/II/I JJI IIOJTYYCHUST OCHOBHBIX 3aKOHOB Q)opMaanoﬁ JIOTHUKH?

2. UTo Takoe HEUETKOE MHOKECTBO?
3. Uro Takoe GyHKIHS TPUHATICHKHOCTH?

4. IlpuBeauTte MpuMep HEUETKOIO MHOKECTBA HA IPUMEPE NTapaMeTpa
«TeMIeparypa»

5. Kakyro knmaccu(ukannio UMeroT TUIOBbIE (DYHKIIMU NPUHAIIEKHOCTH?
ITpakTryeckas padora Ne§

6. Chopmupyiite u mosicHute 6a3y MpaBul Ui IPOCTOTO CIyYaro
peryaupoBaHus TapameTpa rnpoiiecca.

7. Kak npousBoautcs dazzudukanua? [Ipuseaure npumep paz3zudukanuu Ha
MIpUMEpE JTaHHBIX TPAKTHUECKON pabOoThI

8. Kak npousBoautcs arperuposanue? [IpuBennrte npumMep arperupoBaHus
9. Kak npousBoautcs aedaszzuduxanus? [Ipuseaure npumep
nedazzuduranun

10. IIpuBeauTe CTPYKTYypy HEUETKOIO PETYIsTOpa

11. Kakas 6a3a nmpaBui1 HCIIOJIb30BAIACh MPU MMOCTPOSHUH ITPOCTOTO
perynsitopa? Kak ¢popmupoBaiace 6aza nmpaBui?

MaremaTtudeckoe
MOACINPOBAHUC
rpoIriecca HarpeBa
TCIIJIIOTECXHUUYCCKHN

1.Kakue nporecchl ABISIOTCS MPOIECCAMU C paCIpeIeICHHBIMU
napameTpamu?

2.Kakoii knacc nuddepeHInanbHbIX ypaBHEHHH OMMCHIBAET MOBEACHUE
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Tema npakTuuyeckoi Bomnpocs! 11 yCTHOT0 onpoca
padoThI
MacCHUBHOIO TeJla 00BEKTOB C pacipe/elIeHHbIMH ITapameTpamMu?
3.Uto takoe cetouHas pyHKuus? J{s Kakux 1eJeil UCIoNb3yloTCs CETOYHBIE
bysKIMNA?
4.Yem oTiiMyaeTCs SIBHASI CXEMbl YUCIIEHHOTO PELICHUSI YPAaBHEHUS MOJIEIHU C
pacrpeieJIeHHBIMU TTapaMeTpaMu OT HESIBHOU?
5.Yem ompeaensercss TOYHOCTb PELIEHUS] YUCIEHHBIM METOAO0M ISl MOJIeen
00BEKTOB C pacHpe/elIeHHbIMH ITapameTpaMu?
1. s kakux 00bEKTOB UCTIONB3YETCS ONTUMAIILHOE YIIPaBICHUE
2. ChopmynupyiiTe NPUHIUI ONTUMAIBHOTO yIipaBieHus bemnmana.
3anuiuTe MareMaTH4eckue (PyHKIUY PearTu3yIoiie STOT MPUHIINIL
3. JaiiTe onpeaeneHus NOHATUS BApUALMOHHOTO UCUHUCIICHHUS.
MopenupoBanue 4T .
nporecca . [losicuute, HAa YeM OCHOBBIBAETCS MPUHIIUI Makcumyma [loHTpsruna
ONTUMAaJILHOTO 5. ChopmynupyiiTe MOMCKOBYIO 3a/1a4y ONTUMAILHOTO YIPaBICHUS IS
YHpaBICHA pacnpeieieHHOro 00beKTa
pacupeieseHHbIM
00BEKTOB 6. [IpuBenuTe aIrOpUTM MOUCKA ONMTUMAIBHOTO YIIPABICHUS IJIs
MHOT'030HHOT'O arperara
7. 3anuimmuTe B MaTeMaTUIECKON (hOpMe OCHOBHBIE KPUTEPHH ONITUMAIILHOTO
yIpaBiIeHUS

Tema u cooepircanue pehepama
Pedepar Boimonusercs Ha TeMy “OCHOBHBIE MOHSATHUS U ONPEEICHNUS B MOICTUPOBAHUN CUCTEM U
mporeccoBy. B pedepate oOyuaromiyecst JOMKHBI PACKPBITH CIEAYIONTHE BOPOCH:

1. Buns! u kiaccudukanus Moaenen

2. Knaccudukanus mareMaTHUECKUX MoJeneit
3.

Kaxnomy oOyudaronemycs BbIaeTCsl CBOM BapHaHT BO3MOXKHOM kiaccudukanuu. Pedepar roroButcs
M0CJIe CAMOCTOATEIBHOTO U3YUEHUS CIIeUAIbHON JIUTEPaTyphl, HCTOYHUKOB B CETH HHTEPHET, YUEOHBIX
MocoOUi U METOJIMUECKUX MaTepHalIoB.

<D0pMa peq)epaTa MOXET OBITh CBO6OI[HE[$I, OOHAKO IMPEATIOYTCHUC OTHAACTCA OITMCAaHUTO
KHaCCI/I(I)I/IKaLII/II/I MaTeMaTUYECKHUX B IIOCIEA0BATEIIHLHOM (I)opMe, B KOTOpOfI I KaXXI0T0 BUAA
npeacaBJICHUA MOACIIU ITPUBOJUTCA eé OITMCAaHUC, o0acthb MMPUMCHCHUSA U JACTCA ITPUMEDP.

Tema u coodepicanue Kypcoeoii pabomul

O6mas Tema KypcoBoit paboThl «Pa3paboTka MOAETN CUCTEMBI YITPABJICHUS TEXHOJIOTHUYECKUM
MPOLIECCOM OJTHOM CTaUU MPOMBIIUICHHOTO MPOU3BOACTBa». KOHKPETHBINM BUJ IPOMBIIIUICHHOTO
MIPOU3BOJICTBA M CTAJIMU MMPOU3BOCTBA 33a€TCs KAKIOMY CTYJCHTY HHIAMBHyadbHO. KypcoBas paboTa
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MOJUIEKUT MyOJIMYHOH 3aIUTe ¢ MpeAcTaBIeHuEM He00X0qMMOoi HH(OpMAIK B BUI€ TIOSICHUTEIHHON

3anucku B oobeme 35-40 crpanun u rpadudeckoil nHGopMaIu Ha COBPEMEHHBIX CPEICTBAX

OTOOpaKCHHUSI.

KypcoBas paboTta BKiIr04aeT B ce0st BHIIOIHEHUE CISIYIOMUX 0053aTeIbHBIX ITYHKTOB:

1.
2.
. IloAroToBKa 5KCIEPUMEHTAIbHBIX JaHHBIX TEXHOJIOTHYECKOTO MpoIecca

~N N Dn B

O0630p MpUMEHsIEMBIX MOJIEJIEH IS 33/IaHHOTO TEXHOJIOTHYECKOTO 00BEKTa

Br16op BH1a MaTeMaTUueCKOM MOJIENIH, CUHTE3 CTPYKTYPbI MOJIEIIH.

. Maremarnyeckoe onucanue MoJenu cucTeMoi nudepeHnranbHbIX YpaBHEHUH
. Pa3paboTka anropurMa ajist YMCICHHON peaanu3alii MOJICITH
. Pa3paboTka nporpaMMel 17151 MOJCITUPOBAHMS CUCTEMBI.

. HpOBe,I[eHI/IC YUCJICHHOT'O 3KCIICPUMCHTA, aHAJIIN3 PE3YJIbTATOB MOJACIIMPOBAHUS 00BeKTA.

Hy@]’[H‘lHaﬂ 3amura H606XOI[I/IM3. A ITOJTYUYCHUS TPAKTHYCCKUX HABBIKOB BBICTYIICHUA TICPEC/
ay,Z[I/ITOpHCﬁ U YMCHUA YCTKO U JOCTYITHO U3JIAraTb pE3yJIbTaThl IIOJTYy9aCMbIX TCXHUYCCKHUX peI.HeHHﬁ.

IIpumepnvie memvi Kypcogou pabomul

1.

ok~ ow

o

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

MatemaTtnyeckas MOAEIb CHCTEMBI YIIPABICHHS TEIIOBBIM PEXUMOM MAapOBOro KOTJIA
MonenupoBaHue CUCTEMBI YIIPaBISHUs TeMIIEpaTypHbIM pexuMoM otaenenus Harpesa AHI'T]
Maremarndeckas MOZEINb ydacTKa ceTu anekTpocHadxkenns 220 kB OAO MMK
MaremaTtnyeckas MOAEIb CHCTEMBl  YIIPABIECHHS TEIUIOBBIM PEKUMOM 30HBI HarpeBaTeIbHON IIEUN
MareMaTHyecKoe MOJEIUPOBAHNE CUCTEMBI aBTOMATUYECKOM ONITUMHU3ALUH 3JIEKTPUIECKOr0
pexuma JICIT

Martemaruyeckasi MOZIENTb CHCTEMBI YIIPABICHUS TEIUIOBBIM PEKUMOM 30HBI HarpeBaTeIbHON Ieun
Mogenb cucTeMBl YIIPaBJIEHUS MPOLIECCOM arJIOMEPALMH C YUYETOM POU3BOJAUTENBHOCTH
arJIOMaIIuHbI

Martematnyeckoe MOJIETUPOBAHNE CUCTEMBI yIpaBieHus ekTpuaeckuM pexkumoM JICII ¢ yuetom
Ipeiida CTaTHYeCKUX XapaKTEPUCTHK

MareMaTHyecKoe MOJEIUPOBAHNE CUCTEMBI YIIPABIICHUS TEIJIOBOW HArPy3KOM IMapoBOro KOTia
MareMaTHuecKoe MOJIEIUPOBAHNE CUCTEMBI YIIPABJICHUS [T0AAYEH TEIJIOHOCUTEISL B CHCTEMY
OTOIUICHUS JKHAJIOrO J0OMA Y YYETOM BHEIIHUX BO3JIEHCTBUH

MaremMarnueckas MOZEIIb Ka4eCTBa aryioMepaTa B 3aBUCUMOCTH OT COJEP>KaHUs TOIUIMBA B IIMXTE
MaremaTtnyeckoe MOJIETMPOBAaHUE TPOIIECCa HArpeBa 3ar0TOBOK B IIPOXOIHBIX HarPEBaTENbHBIX
neyax

Pa3paboTka anropuTMOB 3KCTPEMAIBHOTO PETYJINPOBAHUS M HCCIIEIOBAaHIE UX pabOTHl Ha
MaTeMaTHYECKON MOJIEIH MpolLecca

MopenupoBanue paboThl CHCTEMbI aBTOMATUYECKOW ONTHMHU3AIIH TPOIIecca Mojauy MPUPOTHOTO
ra3a B 1yThe JJOMEHHOW Neun

HmuranmonHoe MoenupoBaHue padoTel BEHTHJIATOPHOM CTAHLIMH C YIETOM PACHOIOKEHUS U
grciia paboTaroMNX BEHTHISTOPOB

MogenupoBanue pabOThl CUCTEMBbI IIOMCKOBOM ONTUMHU3ALUK SHEPTETHUECKOTO PeKUMa JyrOBOH
cranermaBuibHou neun JICI1-180

MonenupoBaHue Ipoliecca YIpaBJIeHUs CIIEKaHUEM arjOIIUXThI C YYETOM TEXHOJIOTMYECKHX
MapaMeTpOB arJOMalINHbI

MonenupoBaHne CUCTEMbI ONTHMU3AINHN YIIPABICHHUS TETJIOBBIM PEXKIMOM B pabodeM
MIPOCTPAHCTBE MPOMBIIIJIEHHOHN MeYn

HmutanuoHHoe MOAENHPOBaHUE IIPOLiecca AUCTIUIALUM ChIPOro O€H3051a B KOKCOXUMHUUECKOM
MIPOU3BOJICTBE
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20.

21.

22.

23.

HMMuTarimoHHOE MOJIETUPOBaHUE CHCTEMBI OTOIUICHUS TIPOMBIIIICHHOTO 3/IaHUsSI C YYETOM BIIHSHUS
CE30HHBIX (haKTOPOB

MonenupoBaHue CUCTEMbI ONITHMATLHOTO YIIPABJICHUS T0JJa4eii pyTHOTO MaTepraja B MapOBYIO
MEJIBHUILY ¢ 3aMKHYTBIM IIHKIIOM

MonenupoBaHue poliecca COKUTaHus TOTUTUBA B pa00YeM MPOCTPAHCTBE MPOMBIIIIIICHHOH ITEYH ¢
YYETOM XMMHYECKOTO COCTaBa TOPIOYUX KOMIIOHCHTOB

MonenupoBanue pabOThl HEHPOCETEBOW CHUCTEMBI JIOKAJLHOTO YIIPABJICHUS TEMIIEPaTypOi B 30HE
HarpeBaTeNIbHOM Me4u
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Mpuioxenne 2

OuneHoYHBIE CpeICTBA A5 NPOBEICHUs] POMEKYTOUYHOM aTTecTAlNu

Crpykryp
HBIN
3JICMCHT
KOMIICTCH
1

[Inanupyemsblie
pe3yJIbTaThI
oOydeHus

OneHouHble CpeICTBA

OIIK-3 Crioco0HOCTBIO IEMOHCTPUPOBATH HABBIKHM PA00THI B KOJLJIEKTHBE, IOPOKIATH HOBbIE HIEH

3HaTh

- cucremusl | Ilepeuens meopemuueckux 60npocog K IK3ameny:
W mnoaxon IIpu .
MOCTPOCHHH 1. Meroapl cuHTE3a MaTeMaTH4YECKUX Mojieieil. XapaKTepUCTHUKU
MaTeMaTnyeckux | AHATUTHYECKHX, SKCIICPUMEHTATBHBIX 1
Mojieneii, BpIGop | AHATHTAKO-OKCIIEPUMEHTAIILHBIX METO/I0B. O6sacTu MpUMEHEHUSI ITUX
BHIA I;IGTO,HOB. }
MpeJICTaBIeHUs . BuIpr MaTeMaTHYeCKUX MOJICICH, TPUHATAS KIACCHU(PUKAIIUS.
MaTemaTnyeckoii | Ha3HAUCHUE U o0as XapaKTePUCTUKA Kak/0r0 Kilacca
MOLEIH: MaTEeMaTUYECKUX MOJENIEH.
_ mpaBmna 3. B 4em cymHOCTh CHCTEMHOT0 MOAXO0Aa IIPH CUHTE3€ MaTeMaTHUECKUX
Mojiesiel 11 00BEKTOB, OMMCHIBAEMBIX 3aKOHAMH MexaHukH. [IpuBenure
KOMIIO3HUIIMU U
JEKOMIIO3UIINH ZpﬁMepH .
vatemaraeckux | F- KAKHE METO/IBI PEIICHH ,Z[I/I(i)(bepeHI_lI/IaJ'{JbHLIX yp?)BHeHI/II/I
o UCTIOJIL3YIOTCS TIPH U BaHUU M i cucrem’
Mozeeit mpu SCKOJI 3YIOTCA IIPH HCCIIEN0BA onenei cucre
KOJITCKTHBHOM - Kax 1 111 KaKuX neneit IpousBONTCS ACKOMIO3HIIS
pemenmn  3ajau | MATEMATHIECKOH Mozenu? IlpuBenure npumep AEKOMITO3ULINU.
(7 v
MATEMATHIECKOTO 6. Yro TaI(OG?MaTeMaTI/I‘leCKaSI cxema? Jlyig Kakux 1enei uCroib3yercs
. | aTO OHsATHE?
mozxemuposanms; | 210 1O ©
B METOJTEI 7. Yto Takoe dhopManbHas Mojenb cucTembl? Kak npousBoautcs
nporiecc popmanuzanun?
KOJUJIEKTUBHOTO
8. Kakue Buasl obecriedeHust TpedyroTCs AMs pa3paboTKu
pemieHus  3ajad -
MMUTAIMOHHBIX MOJIEICH?
MaTeMaTHUYeCKOTo .
9. Kak ¢popmupyetcs nens moaenupoBanusi? Kakue Buab nenei
MOJICIIUPOBAHUSA
MOJIETTMPOBAHUS UCIOIb3YIOTCS NP ONPEAEICHIUN KOHIIETIUN MOJIEn?
CIIOXKHBIX CHUCTEM
H  opraEmsammo 10. Kakue cranuu pa3paboTKH MOJENN UCTIOTIB3YIOTCS MPU CUCTEMHOM
. noaxoxae? OxapakTepu3yuTe 3TU CTaIHH.
B3aUMO/ICUCTBUS "
MKy 11. Yto moHMMAaThCA MO CTPYKTYPOM CUCTEMBI IPU CUCTEMHOM MOXO0]IE
MOCTPOEHUS MOJIeIICH?
OTJIETTbHBIMU
12. Yro Takoe MO/eNb CUCTEMBI?
Mo/A3aJa4aMH. . .
13. Uto Ha3kIBaeTCs TUIIOTE30M U aHAJIOTHEN B HCCIIENOBAHUN CUCTEM?
14. Yro Takoe mporecc (PyHKIIMOHUPOBAHUS CUCTEMBI?
YmMmeTh — BbIOUpaTh | Ilpumepsl npakmuueckux 3a0aHuil K IK3AMEHY .
dopmy
OCTPOCHHUS 1. Kak npencraButh AuddepeHnnaibHoe ypaBHEHHE, ONUCHIBAIOIIEE
MaTeMaTHaeckoii | MOBEIEHHE 0OBEKTa B KAHOHUYECKOM (popme?
MOJIeNn " .
@oﬂ oBa 2. 3anumute nuHetHoe O/[Y n-oro nmopsiika ¢ HOCTOSSHHBIMU
MHPOBATh . o
PMHP Kod(UIIMEHTaMH ¢ HEHYJIEBOU MPaBOM YacThIO
UJCI0 TIOCTPOECHUS
MAaTEMAaTU4ICCKON | 3 Kakue MeTozbl pereHus auddepeHnaibHbIX ypaBHEHUH
MOZCIH B| wucrnonb3yroTes B PH MCCIEAOBAHUU MOJIEeH cuctem?
BBIOpAHHOMU

dopwme;

4. Kak npescraBisieTcss MOJIENb B OliepaTopHOr hopme 3anucu?




Crpykryp

HBII [Inanupyemsie
JJIEMEHT pe3yJbTaTh OneHouHble CpeICTBA
KOMIIETECH o0y4eHus
1IN

— npoussox | IIpuBeaure mpumep.

UThH .

EKOMITO3HLIHIO 5. IlpuBeanTe MOPSIOK BHIYMCICHUS H300paKeHUH (PYHKIIUN Ha

IOCTABJICHHOI npUMepe IPOCTEHIINX (PYHKITHI

3anaun ot ¢, ITepeunciure cBolicTBa nmpeodpazoanus Jlamaca. [Tpuseaure

MOJCIMPOBARMIO | hyprviep moOMydeHHS MepefaTOuHO (YHKIMH C HCIIOTb30BAHHEM

CHO)KHOH_ CBOWCTB NpeoOpa3oBaHus

CUCTEMBI,

— paspabartsl | 7. Kak mosyduTs onepatopHyio Gpopmy 3anucu auddepeHnnaaTb-Horo

BaThb aJTOPUTMBI | ypaBHEeHHs? YTO Takoe HHTErpaa CBEPTKH?

pelieHus

OTHIETBHBIX 8. [l kakux 1enei cTposTcs MaTeMaTHUeCKUE MOJIEH B BUJIE

To/13a1a4 u| crpykrypHbIX cxem? [IpuBeauTe npuMep MaTeMaTU4ECKOM MOJIENIH B

CBsI3ei Mexry | BUAE CTPYKTYPHO# CXEMbI

HUMH,

(hOpMHPOBATS 9. Kakue XapaKTePHCTHKHA 00BEKTA JI0JKHBI OBITh ONMCAHBI B
MaTeMaTH4ecKoi moaenu?

e/INHYIO

MHQOPMAIMOHHY | 10, MeTobl YHCICHHOTO peienus qudQepeHInaIbHbIX ypaBHEeHNI

10 cpexy IpH

pemenun  3agau | 11. AnropuTw peanusanyu BBIOPAHHOTO YUCIEHHOTO METOA PELICHUS

MOJIETTUPOBAHUSI. TG epeHIMaIbHbIX YpaBHEHUH MOJIeNTH
12. TlocTpoeHue cucTeMbl Pa3HOCTHBIX YPAaBHEHUH JUIsl YUCICHHOTO
peteHus JuQpepeHInaIbHOTO YpaBHEHHS
13. Kakne ocHOBHBIE COeTUHEHNUS 3BeHbEB. [IpuBenTe mpumep
IIOCTPOEHUS MOJEJIEH JIUIs Ka)KJ0r0 TUIAa COCIUHEHNN 3BEHBEB
14. Kakne oCHOBHBIE COEIMHEHNS 3BEHbEB. [IpuBeauTe npumep
MIOCTPOEHHUS MOJEIIEH ISl KaXKJI0TO TUIIA COEIMHEHUH 3BEHBEB
14. IlpuBeauTe npuMep CUHTE3a MAaTEMATUYECKON MO B
omnepaTtopHou Gpopme

Bnanets | — criocobam

- Ilepeuens 3a0au Kk sIx3ameny:

ACMOHCTPUPOBATE | | TThopspectn uncaeHHOE pemenne TudQepeHIuaTbHOr0 YPaBHEHHS.

YMEHHUS

aHaTM3UPOBATH y'+2y'+y=0 mpu y(0)=0, y'(0)=2

MIOCTaBJIEHHYIO

3ajauy u

HaXOJUTh

ONTUMATbHBIH 2. PaccmoTtpuTe noBeieHNE CUCTEMBI U COCTaBUTh MOJIENb MpoIiecca

IyTh €€ pelleHys; | HaloJIHEeHHs 0aKa B BUJIE TMHEHHOrO 1u((epEeHIMaTbHOTO YPaBHEHHUS

_ criocobam | AJI ABYX BapHaHTOB mporiecca.. [[pon3Bectu 4ncieHHoe peleHue

u popmanmzanum,
JICKOMIIO3UIINH U
KOHKPETHU3aIu1
IMOCTaBJICHHOM

norydeHHOro aud depeHInaIbHOTO YPaBHCHHUS.
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3a/1a4H;

- criocobam
u OIHCaHUs
3a/1aumn o
MOCTPOCHUIO
MaTeMaTH4eCKOU
MOJIEH B
dbopManr30BaHHO
51 dbopme u
pazouenue Ha
OTJICIbHbBIE
B3aMMOCBSI3aHHbBIE
noazanayu It
KOJIJIEKTUBHOU
paboThI

3. [IpousBectu aHanuTu4yeckoe pemieHue AuddepeHnnaibHOro
ypaBHEHUS

5y"—y'=3y=0 nmpn y(0)=1, y'(0)=-2

4. J1nst 3a1aHHOM CTPYKTYPHOM CXEMBI IPUBEUTE MaTEMaTHIECKOE
OIKCaHMs TOBEJICHHS MOJIENIN B ONIepaTOpHOH opme

x(t) 1 - i
z ; T,P+1 T,P

A

y(1)

v

A

TsP+1

5. IlpencraBpTe 3agaHHOE MU PepeHInalbHOe YpaBHEHNE TIOBEACHUS
00BEKTa Pa3HOCTHBIM aHAJIIOTOM B PEKYPPEHTHOH (opme.

5y"—y =3y=0 mpn y(0)=1, y'(0)=-2

6. 1yt 3a1aHHOM MOJIETTN CUCTEMBI B MATPUYHOM yIIpaBisieMoit opme
MOJIyYUTE MOJIENIb B OIIEpaTOpHOIl popme
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0O 1 0 W M
Ay=]0 0 1 |.By=[0|.Coy=[3 4 1
~40 -38 -11 1

7. Ilo 3agannoMy mudepeHnaITbHOMY YpaBHEHHIO c(hopMuUpyiite
MAaTeMaTUYCCKYIO MOJIC/Ib B IIPOCTPAHCTBE COCTOSTHHUH
"

y" +11y" + 38y + 40y = X" + 4X" + 3X

OIIK-5 I'0TOBHOCTBI0 0(pOPMIIATH, NPEACTABJIATD, JOKJIAAbIBATH U APTYMEHTHPOBAHHO 3aIUIIATH

pe3yJabTaThl

3HaTh - npaBuia 1. Mopenu kackaaHbIX cucteM yrpasienus. Obpactu
MOATOTOBKHU U HCIIOJIb30BAaHUS KaCKaIHbIX cUCTEM. MeToAbl HACTPOMKHN KaCKaJHBIX
MIPEICTABJICHUS PETYISATOPOB.
pe3ynbTaTOB 2. [IpuBenuTe MOEIN KOHTYPOB PEryJIMPOBAHUS C 3aMKHYTBIM U
BBIYHCIICHUM 10 | PA30MKHYTHIM KOHTYPOM CaMOHACTPOUKH.
MaTeMaTudeckon | 3. [Tosicaute mpuHIMI (HOPMUPOBAHKS MO CAMOHACTPONUKH
MOJIENH pEryssTopa ¢ UCMOIH30BAaHUEM ONTUMHU3AIIMOHHBIX AJITOPUTMOB.
npoiiecca; 4. [IpuBenuTe CTPYKTYpPY MOJEIN CUCTEMBI SKCTPEMAIBHOTO
— dbopmbl perynupoBanus. [loscHrTe 0COOCHHOCTH AITOPUTMHYECKON pean3aluu
OpeaCTABICHUS MOJCIIN.
MaTeMaTHYECKUX | O. [IpuBeauTe cTpykTypy HeueTkoro perynstopa. [losicaure
MoJIeJIeH, MOCIIEA0BATEIHHOCTh IPOBEACHHSI PACUETOB MpU (HOPMUPOBAHUH
CI1Ioco0BI YIPaBIAIOLIEr0 BO3IecTBUs. HazHaueHue u anropurMudeckas

nepexoa ot
OJIHOI OpMBI K
ApYTOi;

- MOPSAIOK
MpeJICTaBICHUS
MaTeMaTHYECKUX
MOJIEJIEN B
abCTpaKTHBIX
dbopmax
HCIIOJIb3YEMYIO
TEPMHUHOJIOTHIO
npu
IpEeJCTaBICHUN
MaTeMaTHYECKUX
MOJIEJIEN |

peanu3anys 6s10ka nedazupuKaum.
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Ymers - dbopmupos
aTh CTPYKTYPY
MaTeMaTH4YeCKOM
MOJIEIH B
rpadguyeckon
dopwme,
HPEACTABIIATD 1. [IpuBeanuTEe CTPYKTYPY JOKAJIBHOTO KOHTYpa YIIPABIECHHUS C
MaTEMaTUICCKOC | yeonHuTebHBIM MEXaHM3MOM IOCTOSIHHOM ckopocTH. Ilpusennte
OLHCaHUC B BUAC | \aremaTHueckoe onucaHKe KaxkIo0ro 3J1eMEHTa 3TOM CTPYKTYPBL.
CTPYKTYPHBIX 2. [IpuBenuTE CTPYKTYPHYIO CXeMy HEWpOHHOH cetu Xompuiia.
CcXeM, [TosicHMTE OCHOBHBIE OTIMYHS OT IPSMOHAIPABICHHBIX HEHPOHHBIX
- HCIIOJIB30B | cereif
aTh 3. Kak momy4uTh YacTOTHBIC XapaKTEPUCTHKHA CHCTEMBI IIPH
CHCIHATM3UPOBAH | popeqeHUH BBIYMCIUTEIBHBIX SKCIICPUMEHTOB Ha MOZEIH?
HBIC 4, Cdopmupyiite G yHKIIH MIPUHAUIC)KHOCTH HEUYETKUX
HIPOTPaMMHBIC PETrYJISATOPOB. Kakue METO/IbI (dbopmupoBaHUs byHKIni
cpeacrea AT [ mpuHagme:)XHOCTH MOTYT IIpU 3TOM HCIONb30BaThes. [IpuBenure
HarJIAAHOro npuMepbl GopMupoBaHust GYHKIHMA TPUHAIICKHOCTH.
HpeﬂCTaBﬂeHHﬂv 5. Mogens  3aMKHYTBIX ~ CHCTEM  pPeryiupoBaHus. Momgenu
TIPOCKTUPYCMOM | 1ByXKOHTYpHBIX CHCTEM. MOJIEN CUCTEM KAacKaJHOTO yIIPaBIeHHUs
CTPYKTypHOU 6. [MosicauTe TPUHIUT (OPMUPOBAHUS MOJCITH CAMOHACTPOWKH
CXCMBI _ | perynaropa ¢ ucnonp3oBaHneM ONTUMH3ALMOHHBIX AITOPUTMOB
MaTeEMAaTHYECKON
MOJIETIH,
- dbopMupoB
aTb  pe3yJIbTaThI
MaTEMATHYECKOIO
MOJIEJTMPOBAHHS B
BHUJIE IMarpaMM BO
BPEMEHHBIX M B
(ha3oBbIX
KOOD/IMHATAX.

Bnanets — HaBbikamu | 1. Onpenenwure, 11 Kakoro nuddepeHnanbHOro ypaBHEHUS

dbopMupoBaHUsS U
YTCHUS
CTPYKTYPHBIX
cXeM
MaTeMaTHIECKUX
MOJICIIEN,

- HaBBIKAMHU
paboThl co
CHEeIUAIN3HPOBAH
HBIMH
POTPaMMHBIMH
CpeacTBaMu
MOJICTTUPOBAHUS C
LEJbIO MOJTYYCHUS

noJTyuyeHHasi CTpyKTypHast cxema B Scilab

L hal®

2. CocraBbTe CTPYKTYPHYIO CXEMY JIJIS peaiu3alui MaTeMaTu4eCcKon
MOJIENIH, OTIHChIBaeMO Au(depeHInaIbHbIM ypaBHEHUEM

24




Crpykryp
HBIN
3JIEMEHT
KOMIICTCH
LUK

[Inanupyemsie
pe3yJIbTaThI
o0y4eHus

OneHouHble CpeICTBA

U TpeJICTaBICHUS
pEe3ybTaTOB,

- HaBLIKAMHU
MIPEICTABICHUS
MaTeMaTH4YeCKOM
MOJICJIA Pa3HBIMU
crocodamu
OTOOpaKEHU S

d
d_i/: K, (x=K.y)

3. Peanu3syiite cucteMy pa3HOCTHBIX YPABHEHH JIJIsi OMTMCAHUS
MaTeMaTU4YECaKo MOJENH, IPEACTABIECHHOW CTPYKTYPHOM CXEMOM

‘x\-.,‘_‘ o,
NN
/__.-".’ > E
>

1ls

4. J1nst 3a1aHHOM CTPYKTYpbl HEUPOHHOM CETH 3alMILINTE

MaTeMaTuvdCCKOC BBIPAXKCHUEC CBA3HU MCK/Y BXOJ10M Xn BBIXOIOM YsB

dopme Y (X)

Y1

Sk
¥a

Va

®(SkK)
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IMK-2 Crioco0HOCTHIO MPUMEHSITH COBPEMEHHbIE TEOPETHYECKHE H IKCIEPUMEHTAIBHbIE METOIbI
pa3padoTKH MaTeMaTHYEeCKHUX MoJelieil uccjielyeMbIX 00beKTOB M NMPOLECCOB, OTHOCAIIMXCH K
npogeccuoHaIbHOI eI TeJIbHOCTH 110 HANIPABJIEHHUIO MOATOTOBKH

3HaTh - kiaccupukal 1. Buapl matemaTmueckMx MoJeNel, NpHHATas KiaaccHMUKaLus.
LMIO BUJOB Hasnauenme wu oOmas xapakTepUCTHKA KaXIOTO Kiacca
MaTeMaTHU4eCKUX MaTeMaTUYECKUX MOJENEH.
MOIeIIeH TPOCTHIX 2. Metoapl CHHTE3a MaTeMaTHYECKUX Mojeniell. XapaKTepUCTUKU
CHUCTEM AQHAITMTUYECKUX, 3KCHEPUMEHTAIBHBIX u
YIIPABIICHUS AHAITMTUKO-IKCIIEPUMEHTATIBHBIX METOI0B. O0MacTH MpUMEHEHUS]
- KPUTEpPUH 3TUX METOJIOB.
BHIOOpA THIIA 3. Meroabl YUCICHHOTO pemeHus: U PepeHIINaATbHBIX YPABHCHUN.
MOJIEITH TIO 4. CnocoObl MaTeMaTUYEeCKOr0 OMHCAHUSI TEXHOJOTUYECKHX CHCTEM
CII0YKHOCTH YIPABJICHUS U UX 3JIEMEHTOB. JIuHAMHYEeCKUEe MOIETH
00BEKTA WITH 5. Mogenu  3aMKHYTBIX  CHCTEM  peryiupoBaHusi. Mopenu
CHCTEMBI JTBYXKOHTYPHBIX CUCTEM. MOJIEeIIN CUCTEM KAaCKaIHOTO YIIPaBICHUS
YIIpaBIICHUS 6. Mogenu Tuma «BXOJ-BBIXO/I», CTPYKTypa MOJIETH, ONpeesieHue Ul
— METOIbI 3aMuCh NePeIaTOYHBIX (YHKIIUNA MOJIEIH
MAaTeMAaTHYeCKOro 7. Mogenu cucreM aBTOMaTU4YeCKOW onTumu3anuu. CTpyKTypHas
MOICITHPOBAHHS cxema mojienu CAO.
CITOMKHBIX 8. Mogenu HeWpoceTeBbIX OOBEKTOB U CHCTEM YIpaBIEHUS,
IMHAMUYECKHX OCHOBHBIE MOHATUS. CTPYKTYpPBI HEHPOCETEH.
0OBEKTOR ¥ CHCTEM 9. Mogenu CUCTEM HEUYETKO-IIOTUYECKOTO ympaBieHUus. OCHOBHBIE
YIIpaBJICHHUs ATaIbl MOCTPOCHUS CUCTEM HEUYETKOTO BHIBOJIA.
10. Cunre3 He#pocetoir monenu. [IOHATHS CHHONTHYECKHX BECOB.
[IpuMmep BeIUMCIEHUN PE3YNIbTATA HEUPOCETH
11. Monmenn cucteM aBTOMATUYECKOW ONTHUMH3AIUHU, aITOPUTM
peanu3anuu MOJIENH. OcHOBHBIE THUIIBI AT OPUTMOB]
ABTOMATHUYECKON ONTHUMH3ALIUU, UX OTIUYHS APYT OT JApyra.
12. MeTtonbl YHCICHHOTO pemeHus TudGepeHInaTbHbIX YpaBHEHUN
YMeThb — paboTtath co 1. Peanmmsainus TOWUCKOBBIX METOJOB HWICHTU(UKAIIUN MOJCIICH
CrIeIMaTU3UPOBAHH cucTteM. AJIFOpUTM IOUCKOBOro Meroaa. [lomckoBble METO.IbI
bIM IPOTPAMMHBIM HaCTPOWKU perynsaTopoB. Ilpumep peanusanuu MOMCKOBOTO
oOecrieueHueM Jist METOJla C UCHONIb30BaHWEM (YHKIMHU TIOMCKA JIIEKTPOHHBIX
[TOCTPOEHUS TaOJINII.
MOJIeNIel CUCTEM U 2. CrnocoObl HAaCTPOWKM MAaTeMaTH4YEeCKHX MOJelieil IMPOILeCCOB U
00BEKTOB cucteM. [laccuBHBIE METOIBI OMNPEACIICHUS JTUHAMHYECKUX
yIIpaBJICHUS XapaKTepUCTHUK o0ObekTa ympaBieHus. [Ilpumep HacTpoWku
— UHTEPHPETU MaTeMaTHUECKON MOOECIN ITONCKOBBIM METOIOM.
POBAaTh PE3YIILTAThI 3. AnroputM 0OpaTHOrO pacHpOCTPAHEHHS  OMIMOKH, CMBICTT
MOIETMPOBAHMS aIropuTMa, MOCIEA0BATEIbHOCTh KOPPEKTUPOBKU CUHONTUYECKHUX|
00BEKTOB ¥ CHCTEM BECOB
4. Tlpumep peanu3aluud PETPECCHOHHOM HEUPOCETEBON MOJIENH,

11 OLICHUBATh UX

ITOCTOBEPHOCTH

HacTpanBaeMoil (00ydaemoii) MO SKCIEePUMEHTATHHBIM JTAHHBIM
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- MIPUMEHSATD rporecca.
METObI 5. ®opmupoBaHue 0a3pl MpaBUWJI MOJEIEH HEYETKOro BHIBOJA.
MaTeMaTH4eCcKOro [TpuBeaute npumep GopMUpoOBaHUs OA3bI IPABKII IS YIIPABICHHUS
MOJIETTUPOBAHHUS ypOBHEM B Oake
1)1 MCClIeIOBaHUS 6. Hacrpoiika Mofeneii KOHTYpOB aBTOMAaTHYECKOTO
1 IPOCKTUPOBAHUS perynupoBanusi. Metoael HacTpoiiku. [IpuBenure npumep pacuera
CII0KHBIX Hactpoek [IN/] perynaropa B OTHOKOHTYPHOU CUCTEME
TUHAMUYECKHUX
00BEKTOB
YIIpaBJICHUS
Bnaners |- HaBblkamu (1. BeIMOTHUTE CHHTE3 MaTeMaTHYECKOM MOJIEIIH MPOoIecca HarpeBa
[IPOEKTHPOBAHKUS M [TOHKOT'O TeJIa B HArPEBATENBHOM II€YH, OCYIIECTBIIAIOIIETO B
[pazpaboTku COOTBETCTBHUU CO CIEAYIOIIEH CTPYKTYpOM TEXHOJOTUYECKOro arperara
MaTeMaTHU4eCKNX

MoJieIel 00BEKTOB
1 CUCTCM

- HaBBIKAMH
[peau3aum
QIITOPUTMOB
YHCIIEHHOIO
MOJICTTUPOBAHUS C
MCIIOIL30BaHUEM
[IPOrPAMMHBIX
CpEICTB

- HaBBIKAMH
MaTEMATHYECKOIO
MOJICTTUPOBAHUS
CII0KHBIX
JTMHAMHWYCCKUX
[TPOLIECCOB U
00BHEKTOB
YIIPaBICHUS

Knamnan

i
555
byt :0’2.00

Ssesele!
5B
I

%(T)
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Harpesaemoe Teno
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Pabouee
MPOCTPAHCTBO

2. ChopMupyiite alropuT™ YUCICHHOTO MOJICIMPOBAHUE MTpoLecca s
MHEPLIMOHHOTO 3B€HA 1-0ro Mmopsika co CTpyKTYpPHON CXEMOM

y(T)

3. JIns cucTeMbl YMCIIEHHBIN YpaHeHH, 3aJaHHBIX B pEKYpeHTHOM (popme

[pazpaboTaiiTe anropuT™ BbluKCIeHUH. Peanu3syiite alropuT™ U MOIyduTe

pelieHrs B Bue rpapuka GyHKIUN
— h 2

Yot = E'(Xm — Yiiy — Y2(i))+ Yaa

Yiisy = h- Yoy T Vi)

Kanopwuitaoc
rasa

B

Pacxopn raza 06beKT
—_— Ka
U Harpesar

Temmneparypa
pabouero
MIPOCTPAHCTBA
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ypaBHeHus 2Y"+2Yy +y=X.

X b,
an

Y

y(n)

> ]

l"' Y'Y
D

n-1

A

A

4. Mcionb3ys cxeMy pemeHus JudepeHnaIb-Horo ypaBHEHUs nN-0ro
MOpsIIKa METOIOM ITOHMKEHUS TPOM3BOJHOM (TIpHBEICHA HAa PUCYHKE),
COCTaBHTb U peasin3oBaTh B ScilLab cxemy pemenus auddepenunanbHOro

S. 171l KOHTYpa peryaupoBaHus ¢ UCIIOJIb30BAaHUEM HEUETKOTO PETYIIATOPa
1 CTPYKTYPHOI CXeMOM MPEACTABICHHOW HUKE, 3alIUILINTE aITOPUTM

\ 4

M
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6. [Ipou3BeauTe peain3almio MAaTEMATUYECKON MOJEIN CUCTEMBI C
caMOHacCTpOIKOil B makere MmozenupoBanus Scilab. [Toctpoiite rpaduxu
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BEIXOOHOI'O CUI'HaJIa IIpH Imoaa4ye CTYIICHYAaTOro Curaajia Ha BXo4 MOACIIHN.

T.=T =12 . _ !

10 u*a + U.E-iHI:lQH.‘:' | l)
F"E 1‘33".‘1' "

6) HOpﬂ)IOK MPOBEACHUS l'[pOMC)KyTO‘lHOﬁ aTTeCTalluu, NOKa3aTe/iu 1 KPUTEPUHA OCHUBaAHU:

[IpomexyTouHas arTecTanus 1o JUCHUILINHE «MaTeMaTnyeckoe MoAeupoBaHie 00BEKTOB U CUCTEM
YIPaBJIEHUSN» BKIIOYAET TEOPETUUECKHUE BOIPOCHI, IO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHMUS
00y4aroImnMUCs 3HAaHHUH, U IPAKTHYECKUE 3aaHNs, BEISIBIISIONINE CTETIEHh CHOPMUPOBAHHOCTH YMEHHU U
BJIQJICHUM, IPOBOAUTCSA B (hopMe IK3aMeHa U B (hOpMe BBIMOITHEHUS U 3aLIUTHl KypCOBOM paboThI.

DK3aMeH M0 JaHHOH JUCUUIUIMHE IPOBOAUTCS B YCTHOM (popMe MO IK3aMEHALMOHHBIM OUJIeTaMm,
KK U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OAHO IPAKTUUYECKOE 3aJaHKE.

IToxazarenu u KpUTCPUH OUCHHUBAHUA DK3aMCHa:

— Ha OLIEHKY «OTJIMYHO» (5 0a/IoB) — 00y4aronIuiics: 1EMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMHPOBAHHOCTU KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTUYeCcKOoe U INyOOKOe 3HaHUE yUeOHOTOo
MaTepuaia, CBOOOIHO BHIMOIHSET MPAKTHUYECKUE 3a/1aHuUs], CBOOOIHO ONEpUPYET 3HAHUAMU, YMEHHUSIMH,
IIPUMEHSIET UX B CUTYalUsIX TOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «X0po1o» (4 6amia) — 00yJarouuiics J1eMOHCTPUPYET CPEAHUN YPOBEHb
c(OPMHPOBAHHOCTU KOMITETEHIIUI: OCHOBHbIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCS
HEe3HAYUTEJIbHbIE OLUIMOKH, HETOUHOCTH, 3aTPYAHEHUS MIPH aHATUTHYECKUX ONEepalusiX, HEPeHOCe 3HAaHU
Y YMEHMI Ha HOBBIE, HECTaH/IapTHBIE CUTYallHUH.

— Ha OIICHKY «Y/I0BJIETBOPHUTEILHO» (3 Oaruia) — 00ydaromuiics 1eMOHCTPUPYET OPOTOBBINA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHITHI: B X0/1€ KOHTPOJIBHBIX MEPOIPHUATHIA JOMYCKAIOTCS OMINOKH,
MIPOSIBIISIETCS] OTCYTCTBHUE OT/EIBHBIX 3HAHUH, YMEHU, HABBIKOB, O0YYAIOIIHIICS UCIILITHIBAET
3HAYMUTEIIbHBIE 3aTPYTHEHUS IPH OTIEPUPOBAHNN 3HAHUSIMHU U YMEHHUSIMH TIPH UX MEPEHOCE HA HOBBIS
CUTYaIH.

— Ha OLIEHKY «HeY/J10BJIETBOPUTEIbHO» (2 0aiia) — 00yJaromuiicss IeMOHCTPUPYET 3HAaHUS He Ooee
20% TeopeTH4ecKOro MaTepuasa, JOIMyCcKaeT CylIIECTBEHHbIE OLIINOKHU, HE MOYKET M0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a]1a4.

— Ha OLICHKY «HeYJA0BJIETBOPUTENbHO» (1 6arut) — o0yJaromuiicss He MOXET MoKa3aTh 3HaHUS Ha
YPOBHE BOCIIPOU3BEICHHSI U OOBSICHEHUS] MH(OPMAILMH, HE MOKET [10Ka3aTh MHTEIJICKTYalbHbIE HaBbIKH

pelIeHUs MPOCTHIX 3ajau.
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KypcoBas paboTa BBIIOIHAETCS MOJT PyKOBOACTBOM IIPETIOIaBaTeNsl, B IPOLIECCE €€ HATUCAHUS
o0y4JaroImuiicsi pa3BUBaeT HABBIKM K HAyYHOH paboTe, 3aKperuisis U OAHOBPEMEHHO pacIliupsist 3HAHUS,
MOJTy4YeHHBIE TIPU U3YYEeHUH Kypca «MaTreMaTHiecKoe MOISIMPOBaHIE OOBEKTOB M CHCTEM YIIPABICHUS.
[Tpu BeIOIHEHNH KYPCOBOH pabOTHl 00YJarOIIUICS JOKEH MOKa3aTh CBOE YMEHHE padoTaTh ¢
HOPMAaTUBHBIM MAaTE€PUAJIOM U JPYTHUMH JIUTEPATyPHBIMA HCTOYHUKAMH, a TAK)KE BO3MOKHOCTh
CHCTEMaTU3UPOBATh U AHAIU3UPOBATH (PAKTUUECKUN MaTepHUall U CAMOCTOSITEIbHO TBOPUYECKHU €ro
OCMBICJINBATb.

B nporuiecce Hanucanusa KypcoBoil paboThl 00yJaromuiics JOMKEH pa300paThCsl B TEOPETUUECKUX
BOIpocax M30paHHON TeMbl, CAMOCTOATEIHHO MPOAHAIU3UPOBAThH MPAKTUYECKUI MaTepuall, pa3o0parTh u
000CHOBATh MPAKTHUUECKUE MTPEITIOKEHUSI.

[Tokazarenu u KpuTEpUU OLICHUBAHUS KYPCOBOI paOOTHI:

— Ha OLIEHKY «OTJIHYHO» (5 6aiI0B) — paboTa BBIIIOJIHEHA B COOTBETCTBHH C 3a/1aHUEM, 00yJaroIIuncs
MOKAa3bIBAET BHICOKUI YPOBEHb 3HAHHM HE TOJIBKO HAa YPOBHE BOCIIPOU3BEACHHS U O0BACHEHUS
nH(pOpMaIIUY, HO U UHTEJUICKTYaIbHbIE HABBIKM PEIICHUS IPOOJIEM U 33]1a4, HAXOXKJACHUS YHUKAIbHBIX
OTBETOB K MTpoOJIeMaM, OLICHKU U BBIHECEHUSI KPUTUUYECKUX CYXKICHUN;

— Ha OIIEHKY «X0po1uo» (4 6aia) — paboTa BIINOIHEHA B COOTBETCTBUU C 3a/IaHUEM, O0yJaroIIHics
MOKa3bIBaCT 3HAHUS HE TOJHKO Ha YPOBHE BOCIPOU3BEICHUS U O0bICHEHHS HHPOPMALIUH, HO U
WHTEJUICKTYaIbHBIC HABBIKU PEIICHUS TIPOOJIEM | 3a/1a4, HAXOXK/ICHHUS YHUKATBHBIX OTBETOB K
npoOyieMam;

— Ha OLIEHKY «Y/A0BJIETBOPUTEJIBLHO» (3 6ajuia) — paboTa BBINOJIHEHA B COOTBETCTBUU C 3aJIlaHUEM,
oOyuaroluiics MoKa3bIBaeT 3HAHUSI Ha YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHHSI MH(POpMaIIHH,
MHTEJJIEKTyaJIbHbIE HaBBIKU PELLIEHUs! IPOCTHIX 3a/1a4;

— Ha OIEHKY «HeYy0BJIETBOPUTEIbHO» (2 0aruia) — 3alaHue MPenoaBaTesisi BBITOJIHEHO YaCTHYHO, B
MpoIiecce 3alIUThl pabOThI 00YUAIOIIMIICS TOMYCKAET CYIIECTBEHHBIE OIITMOKH, HE MOXKET IMOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS TTOCTaBJICHHOM 3aauH.

— Ha OLIEHKY «HeY/JA0BJIeTBOPUTEIbHO» (1 0amn) — 3a1aHue mpernoaaBarens BhIMOIHEHO YaCTUYIHO,
oOydJaronuiicss HE MOXET BOCIPOM3BECTH H OOBSCHUTH COJEPKAHHE, HE MOXET I0Ka3aTh
WHTEJJIEKTYalbHbIE HABBIKU PEIICHUS TTOCTABJICHHOHN 3aJauu.
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puioxenne 3
MeToanyeckue yKa3aHusl 0 BHINOJTHEHUIO HHAUBUIYAJbHBIX 3a1aHUI

IIpakTnueckas padora Nel _
METO/bI PEHHEHUSA JTUPPEPEHIIMAJIBHBIX YPABHEHUU

3ananue 1. [IpowsBecTH 4YHCIEHHOE pEIIEHHE 3aJaHHBIX TU(PQEepeHIINATbHBIX YpPaBHEHHH,
ucnonb3ys Mmerox Oinepa. [loctpouTs rpaduku 4acTHBIX pelIeHUH 3aJaHHBIX AU(QepeHIraTbHbIX
ypaBHeHui. Caenars BBIBOJ O TOYHOCTH YHCIICHHOTO PELICHUS.

y'+2y'+y=0,y(0)=0,y'(0)=2
4y"—y=0,y(0)=2,y'(0)=2

3aganue 2. PaccMOTpeTh NOBEIEHNE CUCTEMBI U COCTaBUTh MOJIEIIb B BUJIE JINHEHHOTO
maddepeHnranbHOTo ypaBHeHus. [Ipon3BecTr YrcIeHHOE peleHre OTYYSHHOTO TU(GepeHIHaTLHOTO
ypaBHeHus. (111 HeoqHOPOAHBIX Au(depeHIInaTbHBIX ypaBHEHUHN MPUHATH X = |, HauanbHbIE ycrnoBus y0
= 0. na ognopoausix nuddepeHanbHbIX ypaBHEHUH NPUHATH HEHYJIEBbIe HAYaIbHBIE YCIOBUS).
[TocTpouthb rpaviku YaCTHBIX PEIICHHIA.

Hanonnenue 6aka BoJo# (¢ yrpaBIisieMbIM CIIMBOM, CO CBOOOTHBIM CITUBOM).
["apMoHMYECKU# OCIIILIATOP (C y4eTOM U O€3 ydera TPeHHS).

MareMaTHueCKuil MasATHUK (C y4ETOM TPEHHS U 0€3 yueTa TPEeHHS)

Harpes Tonkoro tena — nuddepennuanbHoe ypaBHEHHE EPBOro nopsiaka y’ = k(x—y).

Odopmrenue oTuera.
OT4YeT TOJKEH COAepPKaTh CAEAYIOIINE PE3YIbTaThl.
st 3amanus 1.
1. Pa3HOCTHBII aHAJIOT, B COOTBETCTBUU C YHCIEHHBIM METOIOM Diilepa

2. I'paduueckue penieHust, NOJy4eHHbIE aHATUTHUECKUM U YUCICHHBIM METOIOM JIJIsl 3a/laHHBIX
¢ depeHInaIbHBIX YpaBHEHHUH. BbIBOI 0 TOYHOCTH MOTY4YEHHBIX YUCIIEHHBIX PELICHUH.

Jns 3ananus 2.

1. JInst paccMaTprUBaeMBbIX CUCTEM ITPUBECTH MOPSAIOK MOJTyYSeHHE MaTeMaTHUECKOW MOJIENIN B BUJIE
Qg QepeHINaTbHOTO YpaBHEHUSL.

2. I'paduk pemenus nudppepeHnaIbHOr0 YpaBHEHNS YUCIEHHBIM METO/I0M.

[IpakTuueckas padorta Ne2
MOIEJUPOBAHUE U UCCIEJOBAHHUE DJIEMEHTOB CUCTEM ABTOMATHYECKOI'O
PEI'YJINPOBAHUSI (CAP)

3aganme 1. UnciaeHHBIM METOAOM NMPOU3BECTU pacdeT IMHAMHUYECKUX (TIEPeX0IHON U UMITYIbCHOI)
XapaKTepUCTHK 00BbEKTa yIpaBiIeHUs, PYHKIIMOHUPOBAHHE KOTOPHIX OMMUCHIBAETCS YPAaBHEHUSIMH BUJIOB:

d?y . d

30=Y +20°Y + y=3x
dr dr

I[To moy4eHHBIM MEPEXOAHBIM XapaKTEPUCTHKAM OMPEACTUTh apaMeTphl 00BEKTa YIIPABICHU:

BpeMs 3ama3/IbIBaHus — T;, [locTOsTHHYIO BpeMeHu 00bekTa — To, KO3 HUIIMEHT repeaaun 00bheKTa
ynpasieHus — Koy.



[Tpou3sBecTr MOCTpOEHHUE CXEMBI penieHns AudepeHInanbHbIX YpaBHEHUH B cpejie MOACTHPOBAHUS
ScilLab. CpaBHUTB pe3yabTaThl pelIeHHs TOTyYSHHbIE YUCICHHBIM METOJIOM M B PE3YJIbTaTe BHIYUCIICHUS
B cpexe Scilab.

3apanmue 2. ITo nepenaToyHbIM (PYHKIIUSAM TUIIOBBIX 3BEHBEB MOITYYUTH AU HepeHIInaIbHbIe
ypaBHEHHUS (AJIs1 CIEIYIOIINX TUIIOBBIX 3BEHBEB):

1. UnTerpupytoriee 3B€HO

2. NHeproHHOE 3BE€HO MEPBOTO MOPSIKA
3. lHep1roHHOE 3BeHO BTOPOTO MOpsiAKa
4. dopcupyroiiee 3BEHO

5. PeanbHoe muddepeHnupyromiee 3BeHO

3aganue 3. [Ipon3BecTH YMCICHHBIN pacyeT JUHAMHYECKUX (MIEPEXOAHON U UMITYJIbCHOMN) U
YaCTOTHBIX XapaKTEPUCTHUK JUIS MIPEICTABICHHBIX BBIIIE TUIIOBBIX 3BEHBEB MPH 33/IaHHBIX MapaMeTpax.

Odopmrenue oTuera.
OT4er AOMKEH CoNIepKaTh CIEAYIOIINE Pe3yIbTaThl.

1. JIuHaMHuuecKue XapaKTEPUCTHKN OObEKTOB YIIPABJICHUS, TOJIyYCHHBIC U3 PEILICHHSI
g depeHInaTbHbIX YPaBHEHHI.

2. [TapameTpsl 00BEKTOB yIIpaBICHUS, ONPECIICHHBIC U3 TUHAMHUYECKUX XapaKTEPUCTHUK.
3. Iuddepenimanbuble ypaBHEHHUE, TOJYICHHBIC U3 MIEPEIaTOYHBIX (DYHKIIHI TUTIOBBIX 3BeHbeB CAP.

4. JluHaMHYeCcKre XapaKTepUCTUKH (TIepeXo/IHasl, UMITYJIbCHAsI U YaCTOTHAs) 3a/IaHHBIX THITOBBIX
3BeHbeB CAP.

ITpakTryeckas pabora Ne3
Hcnoan3oBanune Meroga npeodpasosanus Jlaniaaca pjs uccae0BaHusA JTUHAMHYECKHX CHCTEM

3ananue 1. Vcnons3ys Metos npeoOpazoBanus Jlamiaca moayquTh YaCTHBIE PEIICHUS
g depeHINaIbHBIX YPaBHEHHUH B aHaIUTHUECKOM BUe. [IponsBecTu cpaBHEHNE YaCTHBIX pEeIIeHUN
g depeHINaTbHBIX YPaBHEHHH MMOTYY€HHBIX aHAIUTUYECKUM CIIOCOOOM C PEIIEHUsIMH, MTOJTyYEeHHbIE
YHCIIEHHBIM METOJIOM.

y'+2y'+y=0,y(0)=0,y'(0)=2
4y"—-y=0,y(0)=2,y'(0)=2

3ananue 2. [lonyuuTs nepeaaToyHyro (yHKIHIO CUCTEMBI, IPEACTABICHHYIO B BUJIE COCTMHCHUI
3BeHbeB. Mcnonb3ysa MeTo1 mpeobpazoBanus Jlamnaca noixyduTh aHaTUTHYECKOE PEIICHNE U TIOCTPOUTh
nepexonyto GyHkiuio (B popme ummynbcHol xapaktepuctuku). T1 = 10c, T2 =20c, T3 = 10c.
CpaBHUTH NOJYYEHHBIN PE3YJIbTAT C PE3YABTATOM YHCIEHHOTO PEIICHNUs, TOTyYEHHOTO METO/I0M
IIOCJIEZI0BATEIBHOIO pPacueTa 3BEHbEB CTPYKTYPHOM CXEMBI.

32



x(1) | | y(t)

A

Odopmienue oTdera.
OTyer T0JHKEH COJIePXKATh CIACIYIOIINE Pe3yIbTaThl.

1. Iopsimox pemrenus udHepeHInaIbHBIX YpaBHEHHH ¢ UCTIONIb30BaHHeM IpeoOpa3oBanus Jlamiaca

2. PCSy.]'IbTaTBI PCLICHUA 3a/laHHBIX I[I/I(I)(I)CpeHLII/IaJ'IBHBIX ypaBHeHI/Iﬁ B aHAJIMTHYCCKOM BUIC.
Fpa(bI/IKI/I HYaCTHBIX peIJ_ICHI/Iﬁ IMMOJIYYCHHBIC U3 aHAJIMTUYCCKOI'O PCIICHUA U YHCICHHBIM MCTOIOM.

3. [Nopsimox mpeoOpa3zoBaHUE CTPYKTYPHON CXEMBI M MTEPEIaTOUHYIO (YHKITUIO CUCTEMBI.
4. AHanUTHYECKOE BhIpaKeHHEe (DYHKIIUU—OPUTHHANA, TOyYeHHOTO U3 MEePEAaTOYHON (QYHKIIHH.

5. I'paduku UMITYIBCHBIX XapaKTEPUCTHUK, MTOJIyYEHHBIE TyTEM PEIIeHUs aHAIUTUYECKON (PYHKIIUU U
YHCJIEHHBIM METOJIOM HCIIONb3YsI CIIOCO0 MOCIE10BATEIBHOTO PEIIEHHUS! CTPYKTYPHOU CXEMBI.

IIpakTnyeckas padora Ned
CUHTE3 U HACTPOMKA KOHTYPA PETYJIUPOBAHUSI

3aganue 1. [IpousBecTu cUHTE3 U peanu3alnio KOHTYpoB perynuposanus ¢ [IM perymnsaropom u
Pa3IUYHBIMU TUIIAMH O0BEKTOB YIIPABIEHHS: C CAMOBBIpaBHUBaHUEM M 0€3 CAMOBBIPDABHUBAHUSI.
CtpykTypHas cxeMa 00bEeKTOB YIPaBJICHUS U UX XapaKTePUCTUKH NpUBeIeHb! HIDKe. (Bua n
XapaKTePUCTUKU OOBEKTOB YIPABIEHUS aHAIOTUYHBI IPEbITyIIEH paboThI).
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T,P T,P+1
Ax=10% Z(7)
— > —»
T T
o _K
TP+1 rLP+1
Ax=10% 2{1:}
N > S
T 1

[TapameTpsl 0OBEKTOB yIIpaBIICHUS:

e s 00bekTa ¢ camoBbipaBHEBaHueM: K =2, T1 = 10c, T2 =3¢
e s 00bekTa 6e3 camoBbipaBHUBaHuA: K =2, T1 = 5¢, T2 = 3¢

3aganue 2. [Iponssectu pacuet HacTpoek [ I -peryiasTopoB MeT010M MOAAIBHOTO U CUMMETPUYHOTO
ontuMyma. [IponssecTu pacueTr nepexoJHbIX MPOLECCOB B KOHTYPE PEryJIUPOBaHUS.

Sanaﬂne 3. OHpeI[eJ'II/ITB MMPAMBIC ITOKA3AaTCIIN KaUCCTBA IICPEXOJHBIX IMPOLICCCOB.

1. HepBoe BpEMs PETYJIIMPOBAHUSA Tp1 — BPEMA OT MOMCHTA BO3MYIICHHUA 10 MOMCHTA, KOTla
peryiupyemas BeJIIMYnHa HepBLIfI pa3 AOCTUTHET HOBOI'O 3aIaHHOI'O 3HAYCHHH.

2. Bpemsi okoHUaHUSI pETYIUPOBAHUS Tpp — MIPOIIECC PETYTUPOBAHUS CUMTACTCS 3aKOHUYEHHBIM, KOT/1a
peryiaupyemMast BeJIMUMHA OKOHYATEIbHO MONAJAeT B 30HY HOBOI'O YCTAHOBUBILIETOCS 3HAUEHUS IIUPUHON
2Ax, rae Ax = 2+2,5% OT BHOCUMOTO BO3MYIIIEHHS CO CTOPOHBI 3aJaHusl.

3. AMmuntyaa (BenuuuHa) nepeperyiaupoBanus Axuax. [lepeperynupoBanre OTHOCST K MOJTHOMY
M3MEHEHMIO PETyINPYEeMOil BETMUNHBI, 00YCIIOBIEHHOMY JIEHCTBHEM CKauKOOOPa3HOTO BO3JICHCTBUS, U
BBIPAXAlOT B % OT BEJIMYHUHBI U3MEHEHMS 3a/1aHus AX.

Odopmrnenue oTuera.
OTueT MO/KEH COACPIKATh CICAYIOIINE PE3yJIbTaThI.

1. CtpyKTypHBIE CXEMBI KOHTYpOB perynupoBanus ¢ [I-perynstopom u o0beKTaMu pa3inuyHbIX
THIIOB

2. Pacuet HacTpoeKk peryisiTopoB METOJJaMU MOJAIBHOTO U CHMMETPUYHOTO ONITUMYyMa.
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3. 'padmku mepexoaHBIX MPOIECCOB.
4. [Toka3zarenu KauyecTBa, ONpeaesIeHHbIE 10 rpadukaM NepeXxoaHbIX MPOIIECCOB.

IIpakTuyeckast padora NeS
NCCIEJOBAHUE METOA0OB HACTPOUKHU KOHTYPA PEI'YJIMPOBAHUS

3ananmue 1. [IpoBecTn MoenupoBanue 0ObEKTOB YIIPABICHUS C caMOBbIpaBHUBaHUEM. CTPYyKTypa
MOJIeIIeH TOJKHA COJepkKATh OJTHO, JABA U TPH MOCIIEI0BATEIHLHO COSAMHEHHBIX HHEPIIUOHHBIX 3BEHA
1-oro nopsiaka. I1o moay4eHHBIM MOJENIM 00BEKTOB IPOBECTH PACUET KPUBBIX Pa3roHa U rpau4ecKumM
CIIOCOOOM OTIPENIENIUTh IMHAMHYECKHUE MTapaMeTphbl 00beKTa (BpeMst 3ama3/IbIBaHuUs — T3 M MOCTOSIHHYIO
BpeMeHu o0bekTa — 10). [ Bcex Mmoneneit npuHaTh KodddunueHT nepenaun KO = 2.

[Tapametprr 00bexTOB yripasnenus: 1. s o0bexta 1—oro mopsaka: T1 =40c 2. JIng o6bexTa 2—0ro
nopsinka: T1 = 20c, T2 = 30c 3. lns oo6wekra 3—ero nopsinka: T1 = 10c, T2 =25c¢, T3 = 5Sc.

3anganmue 2. [{nsg pa3paboTaHHBIX MOZEEH 00BEKTOB MPOU3BECTH MOJICITUPOBAaHUE PAOOTHI KOHTYPOB
pErYJIMPOBaHUs B CIECAYIOIIUX COYECTAHUIX:

e [I-perymsarop — OObekT 1-oro mopsiaka

e [I-perynsarop — OObeKT 2-0ro nopsaka

e [IM-perynsarop — OOBEKT 2-0ro nopsjka
o [IN/Jd-perynstop — OOBeKT 3-ero mopsiaka

3aganue 3. /{11 MOTy4eHHBIX MO/IENIEN KOHTYPOB PETYJIUPOBAaHUS, IPOU3BECTH PACUET HACTPOEK
PEryIATOPOB C UCIOJIb30BAHUEM CIIEAYIOIINUX METOJOB:

1. MeTon ontuMyMma 1o MOJYJIt0 epeaaTouyHon GyHKuu (kpoMe Bapuanta c [I-perynstopom u
00BEKTOM 2-0T0 MOPAIKA)

2. Meton 3urnepa-Huxomnca (ZN)
3. Meroxg CHR (Chien, Hrones, Reswick)

4. ITonCcKOBBIMH METOdaMU C UCITIOJIb30BAHUCM KBAAPATHYHOI'O UHTCTPAJIBHOT'O KPUTCPUA U
MOAYJIBbHOI'O HHTCTPAJIIBHOTO KPUTCPUS.

-
I

g*(7)dr — min

-
I

T|8(T)|d2’—)min

Ot 8§ O3

JIns1 OTy4eHHBIX HACTPOEK PETYISATOPOB MPOUZBECTH PACUET NEPEXOIHBIX MPOIECCOB B KOHTYpax
PEryJIMPOBAHUS U ONPEIAETUTD MPSIMBbIE TTOKA3aTENN Ka4eCTBA ISl ITUX IIPOLIECCOB.

Odopmienue oruera.
OT4eT HOKEH CONEePKaTh CICAYIONINE Pe3yIbTaThI.
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1. KpuBble pa3roHa Juist 3aJaHHBIX 00BEKTOB yrpasieHus. I paduueckoe onpeneneHue napaMmeTpoB
00BEKTa yIpaBlIeHHs 10 KPUBOH pa3roHa

2. Onucanue METOI0B pacueTa HaCTPOEK PeryisTopa.
3. Pacuet mapaMeTpoB HaCTPOEK PEryysiTopa 3alaHHBIM METO/IaM.

4. I'pacduku mepexoAHbBIX MMPOLIECCOB B KOHTYPAX PEryIMPOBAHUS C HACTPOUKAMHU PETYNIATOPA,
BBITIOJTHEHHBIE C HCIIOJIb30BAHUEM IO PA3IUYHBIX METOTUKAM.

5. Tlpou3sBecTu cpaBHEHHE BCEX MOJYICHHBIX MEPEXOIHBIX MPOIeccoB. ONpeneTuTh psMbie
MOKAa3aTelIi KauyeCcTBa PEryIMPOBAHUS: BPEMSI PETYIMPOBAHHUS Tpy; TIEPBOE BPEMs PETryIUPOBAHUS Tp;
BEJIMYMHY TEepeperynupoBanus 6. [lonydeHHbIe pe3yabTaThl 10 HACTPOIKaM KOHTYpPa U MOJYYECHHBIC ITPU
ITOM KaueCTBEHHBIC MTOKA3aTEI M MIEPEXOAHBIX MPOLIECCOB CBECTH B Tabuiibl (O1Ha TabiuIa A KaXI0T0
Metoja. Beero 5 Tabmui). Crenath BEIBOABI IO paboTe.

IlpakTuyeckasi padora Ne6
MNPEOBPA3OBAHUE MOJEJIEN

3aganue 1. Matematuyeckasi MOZEINb JIMHEHHOM CTAIIHIOHAPHON CHUCTEMBI 3a]]aHa KaK MOJEIb «BXOJl —
cocrosiHue — Beixoa» (BCB) B Buze cucreMsl nuddepeHianbubix ypaBHeHUH 1-0r0 nopsaka B
BEKTOPHO-MaTpU4YHOU hopme:

X=Ax+Bu
y =CX
rae A — MaTpuIla nxXn MOCTOSHHBIX KO3 GUIUEeHTOB, B — BekTop-cTONn0e1 nX1 MOCTOSHHBIX

ko3 uurenToB, C — BEKTOp-CcTpoKa 1xn MocTOsIHHBIX K03()PUIIMEHTOB, X — N-MEPHBII BEKTOP
COCTOSIHUSI.

ITpousBecTu mpeodpa3zoBaHue MaTeMaTHYeCKON MoeH 3a1aHHoi B popme BCB B popmy «BxOA —
BbIX0/1» (BB) 1 monmyunts MaTemMaTuueckyro MOAeb B popMe nepeaaToyHol GyHKINU BUA:

b.p"+b .p"+...+bp+h
W(p): mF: m—lrE)_1 blp 0
p"+a P +..+ap+a,

[MpunATH cneayronue 3HadeHus s Matpui A, B, C.

,m<n

1 -1
A:
-7 -5
3
B:
2
c=(1 1)

3aganue 2. MaremaTudeckasi MOAEINb JIMHEWHOM CTallMOHAPHOW CHCTEMBI MIpe/ICTaBIeHa B (hopme
CKaJsipHOTO AU PEepeHIINaTHHOTO YPpaBHEHUH N-0r0 MopsiaKka (MOAETh BXOJ — BBIXO/) U IMEET
CIEAYIOUIUN BU:

Yy + a0y 4+ a Yy +ag y = bpu™ o u™ Y+ +byu® +bou
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IJie y — BBIXOJIHAsI IEPEMEHHAas1, U — BXOJAHON CUTHAN, N — TOPSAOK CUCTEMBI, M — TMOPSA0K
MIPOM3BOTHOM BBIXOJHON NIEPEMEHHOM, B SBHOM BHUJIE 3aBUCSIINIA OT U, ai , bj — TOCTOSTHHBIE
KO3 PHUIIUEHTHI.

[TpousBecTn mpeodpa3zoBaHnue MaTEMaTUIECKONH MOIETH U3 UCXOAHOM (POPMBI «BXOJ — BBIXO/I) B
(hopMy «BXOJ — COCTOSIHUE — BBIXO/» U 3aIIUCATh B BHJIe KAHOHMYECKOH HAOII0JaeMOi M KAHOHHYECKOM
ynpasisgeMoit popme. [IpuniaTh k03P PunnenTs! U PepeHInaTFHOT0 YpaBHEHUS U3 TIepe1aTOYHON
(byHKINH, TOTy4eHHOH B 3a1aHUH 1.

3aganmue 3. /[ noay4eHHBIX B 33IaHUH 2 MaTEMAaTUYECKUX MOJIETIe B BEKTOPHOMATPUUIHOH popme
pa3paboTaTh CTPYKTYPHBIE CXEMBbI pelIeHus Uit KanoHnyeckux ¢opm. [Ipusect popmyinsr ais
YHCJIEHHOTO pacyeTra Bcex (PopM MaTeMaTu4ecKol MOAEIH.

[TosyunTh nnepexoaHble XapaKTEPUCTUKY ITPU CTYIIEHYaTOM BXOIHOM BO3JEHCTBUM IIpU U = 1 117151 Bcex
(dbopM MaTeMaTUYECKON MOJEIH ITPH HYJEBBIX Ha4adbHBIX ycaoBusX. (IlomydnTs mepexonnsie
XapaKTePUCTHUKU JIJIs1 KAHOHUYECKOH ynpaBisieMoil popme, KaHOHHYEeCKOM Habto1aeMoit popme u Juist
MaTeMaTH4eCcKoi Mosienu B popme nuddepeHraibHoro ypasuenus ). lurerpupoBanue npou3BoIUTh ¢
mraroM He 6osee 0,01 ¢ CpaBHUTH MOJIy4YEHHBIE PE3YIbTATHI.

Odopmienue oTdera.
OTueT MOIDKEH COACPIKATh CICAYIOIINE PE3yJIbTaThI.

1. ITopsimok mpeodpazoBaHUsl MAaTEMAaTUYECKOW MOIeNn U3 3aganHol (hopmbl BCB B nmepenarounyio
GyHKIHIO.

2. Tlopsimox mpeoOpa3zoBaHUsi MATEMATHYECKOW MO U3 TIEPeIaTOYHON (PYHKITUN B KAHOHUYECKYIO
YIPaBISIEMYIO U KAHOHUYECKYIO HaOII01aeMyto popmy.

3. CTpyKTYypHBIE€ CXEMBI pEIICHUs TSl KAHOHUYECKOI HabIt01aeMON M KAHOHUYECKOU YIIPaBIIsIEMO
(bopMBI.

4. Pa3HOCTHBIE ypaBHEHUS Ui pacueTa NepexoqHON XapaKTePUCTUKH 110 BCEM MOITYYEHHbIM opMaM
MaTEMATUYECKOH MOJIEIIH.

5. Pemenue u nepexo/iHble XapaKTEPUCTUKH /IS BCeX TpeX (GopM MaTeMaTHUYECKON MOJENH.
CpaBHeHHE pe3ysIbTaTOB PACYE€TOB MO Pa3IMUHbIM MPECTABICHUSIM MaTEMaTUYECKON MOJENH.

6. OOmwmii BeIBOA 110 padote

IIpakTnyeckas padora Ne7
MOJEJUPOBAHUE CHUCTEM 3KCTPEMAJIBHOTI'O PET'YJIMPOBAHUA
1. BeIMOMHUTh  NPOTPAMMHYIO  PEANIM3AlMI0  CHCTEMbl  aBTOMATHYECKOH  ONTUMU3AIMH,
peaIM3yIONTYI0 TOUCKOBBIN aJITOPUTM C COBMEILIEHHBIM IMOMCKOBBIM M pabO4YnM JBIKeHHEM. B kauecTe
napameTrpa IIOMCKa HCHOJb30BaThb MAaKCHMYM BBIXOJHOM BEJIMUYMHBI OOBEKTAa YHpPABICHHUS C
HKCTPEMAJIbHOM CTAaTHYEeCKOM XapakTepuCTUKOM (cM. ¢ailn 3ajaHus MO BapuaHTaM, CTaTHYecKas
XapaKTEPUCTHKA MPEACTABIEHA SKCIIEPUMEHTAIbHBIMU IaHHBIMHU).
CrpyKTypHas cxema CUCTEMbl aBTOMaTHYECKON ONTUMU3ALIMY TPUBEIEHA HA PUCYHKeE 1.
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JlnHaMu4eckue napamMeTpbl 00beKTa yIpaBICHHs:

T1=25¢; To=10 ¢

Ku=0,05; 0,1; 0,15 %l/c

Z1y=0,01; 0,05; 0,2 en. BRIXOAHOTO MapaMeTpa

Bpems MomenTa npetica cratudeckoit xapakrepucTuku: tn=550 c.
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Pucynok 1 — Cmpykmypuas cxema CAO

2. BrmonauTh HccnenoBanune padbotel Moaenu CAO npu 3aaHHBIX MapaMeTpax 00beKTa U IBYX
MOJIOKEHUAX CTAaTUYECKON XapaKTePUCTUKH (OTIEIBHO MPHU CTATUYECKON XapaKTEepUCTHKE 1 U OTIeNbHO
IpU CTaTMYeCKOM XapakrepucTtuke 2). HauanbHylo TOUKYy M HampaBlieHHWE [BHKEHHUS JUIsl pacyera
IIEPEXO/IHOTO Ipoliecca BbIOpaTh OJAMHAKOBOE /ISl pacdera IEPEXOJHBIX MPOLECCOB AJIS CTATUYECKUX
xapaktepucTuk 1 u 2. KoHTponupoBaTh BO3HMKHOBEHHUE MEPUOIUYECKUX KOJeOaHUN BOKPYT TOUKH
MaKcuMyma.

3. Omnpenenuts BIUSHUE 30HBI HEUYBCTBUTEIHHOCTU M CKOPOCTH HCIIOTHUTEILHOTO MEXaHU3Ma
pa3pabotanroit CAO Ha aMIuuTy 1y Kojaebanuii A ¥ moTepu Ha TOucK B.

Odopmrenue oTdera.
OTuer HOKEH COlepKaTh:

1. PacueTHple CTaTHYECKHME XapPAKTEPUCTUKU OOBEKTa YMPABICHUS U HMX aANNPOKCHMHUPYIOIINE
MTOJINHOMBI.

2. CTpYKTYypHYIO CXEMY CHCTEMBI aBTOMAaTUYECKOH ONTMHH3ALINH.

3. T'paduxu nepexoausix npoueccoB B CAO Bo BpeMEeHH IMOJIyU€HHBIE MIPH 3a/IaHHBIX MapamMeTpax
O6”I)€KTa YIIpaBJICHUA U pa3HHHHOﬁ BCJIMYHUHC 30HBI HCYYBCTBUTCIBHOCTH W CKOPOCTHU
HCIIOTHUTEIBHOTO MEXaHU3Ma.

4. T'paduku THEpexOJHBIX MPOIECCOB B (PA30BBIX KOOpAWHATAX Z-X MOMYYEHHBIX IMPU TEX Ke
napameTpax, 9To U rpaduKy B IPEIbIAYIIEM ITyHKTE.

5. I'paduku 3aBUCHMOCTEN aMIUTMTYABI KOJICOAHUM U BETUYMHBI MOTEPH HA TOUCK 3HAUCHUS 30HBI
HCYYBCTBUTCIIbHOCTU ZH 1 CKOPOCTHU HUCITIOJIHUTCIIbHOTO MEXaHHU3Ma KI/I

IIpakTuyeckasi pabora Ne§
HCITIOJIb30BAHUE HEMPOCETH JIJISI IOCTPOEHUSA MOJIEJM ITPOIIECCA

3aganue 1. [IpousBectu mporpammuyto peanusanuio HeiipocereBoit (HC) Mmomenu nns pacueta
pEerpecCuOHHOM 3aBUCUMOCTH T10 YKCIIEPUMEHTATBHBIM JTAHHBIM MPOIIecca.

Monens 1o/pKHA cosiepkaTh 2 BXxosa u oauH Bbixoa. Ctpykrypa HC Mozienu 1omKHa BKITIIOYATh B ce0s1
OJIUH CKPBITBIN CJIOH, cofepxaiuii 4 HelipoHa, U ObITh OJHOCTHIO CBSI3aHHOM.

B kadecTBe akTMBallMOHHOM (PYHKIIMH HCHIOIb30BATh (GYHKLMIO THIIEPOOIMUECKOr0 TaHTeHCa €
MacmTabupyembIM aprymenToMm. @opmyna ass pacueta pyHKIUHM rUIepOoInYecKOro TaHT€HCa, a TAKKe
€ro NpoM3BOAHOMN NpuBeeHa HIke. KoagpuimenTs! MmaciitabupoBaHus B aKTUBAL[MOHHBIX (QYHKIUAX
a=0,5.
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AKTHBAUHOHHBIEC PYHKUHHN

MMnepbonnyeckuin " e — g™ (thax)’ 1 4a
thax = ———— ax) = =
TaHreHc edx 4 p—ax ch?ax e20X 4 g—2ax
MNpouzsoaHan runepbonuyeckoro
lFHF‘CDbOﬂW-{CCHHM TaHIeHcC TaHreHca
1,0 2,0

1,0

05

3aganue 2. Beimonuuts o0yuenne HC monenu no sKkcrepuMeHTaIbHBIM JIJaHHBIM Ipoliecca. B
KaueCTBE IKCIEPUMEHTAIBHBIX JaHHBIX UCIIOJIb30BATh 33JaHHBINA HAOOP Map «X-y», pPABHOMEPHO
pacmpeieNieHHbIX TI0 OcH «X». Habop qaHHBIX 17151 00y4YeHHs MPUBEIEH B MPUIOKEHHUH K 33JaHHIO.

Ha ognoM Bxoge HC MOJCIIN 3a1aTb KOHCTAHTY, 3HAYCHUS KOTOPBIX BBI6paTL CaMOCTOATCIIbHO.

3ananue 3. [Iposectu nuccienosanne padorsl HC moaenu. OnpenenuTs BIUSHUE Iara U KOJIUYECTBO
310X O6y‘I€HI/I$[ Ha TOYHOCTD IMOJIYYCHHOI'O pCIICHUS.

Odopmienue oruera.

Omuem Oondicen cooeparcamy
1. CTpyKTYypHYIO CXEMY peau30BaHHON HeHpPOCeTeBOM UMUTAIMOHHON MOJIEIIH.

2. Maccusn HCXOAHBIX JaHHBIX, UCITIOJIb3YCMBIX IJIA O6y‘leHI/I${ HeﬁpOCGTI/I.

3. Pe3ynbTarhl HCCIEOBAaHUS BIUSHUS [1ara 00y4eHus M Yyuciia 310X 00y4YeHUs: Ha TOYHOCTh
MOJTyYeHHOM MoJienH (pe3yNbTaThl CBECTH B TabnuIly). BoiOpars Hanbosnee 3¢ (hekTuBHbBIE 3HAUEHUS.

4. Iloctpouts rpaduku n3meHeHUs BecoB. (Pa30uTh Ha 4 rpynmsl: 11t BeIXogHOTO ciost, Wi, W2i,
Wai)

5. IlocTpouts rpadk JUHUH PErPecCHH MOJy4eHHbIH ¢ ucnonb3oBanueM HC monenu u ¢
HCI0JIb30BAHUEM METO/J]a HAMMEHBIIINX KBaIpPaTOB.

6. JIucTuHT nporpaMMsl, peau3yOMNUil HEUPOCETEBYIO MOJEIIb.

IIpakTyeckas padora Ne9
MOJEJIX HEYETKO-JOTMYECKUX CUCTEM YIIPABJIEHUA
Llens paboOTHI: TOCTPOEHHUE M MATEMATHIECKOE MOACTUPOBAHUE HEYETKO-JIOTHYECKOTO JIOKAIEHOTO

peryasTopa napaMmeTpa TEXHOJIOTHYECKOTO TPOIlecca U UCCIIeIOBATh €ro padoTh
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Mamepuanwvi 0ns vinoaHenuss pabomol

CrpyKTypHas cxema MOAEINPYEMOM CUCTEMBI C HEYETKO-JIOTMUYECKUM PETYJIATOPOM IPUBEIEHA HA
puc.1.

x - X
3C LK,
Zons — X Y U o
» Kl HP | CP 1P
A 1
Z X, TAZH v
K2 M
4 % —X
dr_°
€
A
OOBEKT ynpaBiIeHUs F(XBX)
7 : Z; 1 P XBx
Pl Tosp+1

Puc.1 Cmpykmyphas cxema 10KaibH020 KOHMYPA PecyiupoanHus ¢ HeuemKo-102udecKum
pezynamopom

B kadectBe QyHKINN NPUHAIEKHOCTH JUIS BXOJHBIX CUTHAJIOB «OIIMOKA PaccoriacoOBaHus» U
«CKOPOCTh U3MEHEHUS OLIMOKU PAcCOTIacOBaHUs» UCIIOIb30BaTh KyCOUHO-TMHEWHbIE PYHKIINH,
rpaduKu KOTOPHIX MIPUBEIEHBI HA PUC.2.

Maremarudeckue BBIPpAKCHUA q)YHKI_II/Iﬁ NPUHAJICIKHOCTU JIA BXOJAHBIX U BBIXOJHBIX CUT'HAJIOB
UMCIOT BU:

0, ecmu x>-0,2
-1,25x-0,25; ecmn -1<x<-0.2
-1.4286x+0.2857, ecin—0.5<x<0,2
Horp e =1 1-4x+1.7, ecmn —1<x<—-0.5
0, ecim x >0,2
-1.4286x+0.2857, ecin—0.5<x<0,2
Whom =3 1.4x+1.7, ecin —1<x<-0.5
0, eciim x>0,2
1.4286x+0.2857, ecm—0.2<Xx<0,5
W0 aarce =1 -L-4x+1.7, ecmm 0.5<x <1.0

0, ectm x<-0,2

e —
HOTREO.%moe - {
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0, ecmu x<0,2

Wior somumoe = {1,25)(—0,25; ecm 0,2<x <1,0

B =[+1+0.50,-05-1] o

B, =" Vmenvwams"" bBoicmpo™

B, ="Vmenvwame™" Meonenno"
B, =" Heusmenamy"
B, ="Vseruuusamv"" Meonenno"

B, ="Veeruuusameo"" boicmpo"

Odopmienue oruera.
OTueT MOIKEH COIePIKATh

1. CTpyKTYypy KOHTypa HEYETKOTO PEryJIMPOBaHUS
2. I'pacduku QpyHKIMI TPUHATICKHOCTH
3. ba3y npaBui pabOThl HEYETKOTO PEryysTopa

4, Hepexoz[Hble MMpOHECChI B CUCTEMC PCTYJIMPOBAHU A
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