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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. n3yueHue 6a30BbIX MPUHIIMIIOB, METOJAOB M MPOTPAMMHBIX CPEACTB ISl MAaTEMAaTHUYECKOTO
MOJIEJIMPOBAHUS CUCTEM YIPABJIICHUS, METOJUK AHAJIUTHYECKOIO KOHCTPYMPOBAHUS OINTHMAaJbHBIX
peryisTopoB.

1.2. 3agauy AUCHUILIUHBI

1. M3ydyeHue MPUHIIUIIOB, YUCIECHHBIX METOJOB M MPOTPAMMHBIX CPEJCTB ISl MOJCITUPOBAHUS
CHCTEM YIPABIICHHS, HHTEPIIPETALMH ITOJTyICHHBIX PE3YIbTATOB.

2. U3yYeHUE METOJIOB MPOCKTHPOBAHUS CUCTEM YNPABJICHUS ISl OOBEKTOB MIIU IPOIECCOB,
MaTeMaTHYeCKHEe MOJIEIH KOTOPBIX 3aJaHbl B MPOCTPAHCTBE COCTOSIHUN CHUCTEMON OOBIKHOBEHHBIX
nudepeHnaTbHBIX YPaBHCHUM.

3. moJIly4yeHHUE HaBBIKOB pEIICHHUS 3aJad MOJICIUPOBAHHS C IMOMOIIBI COBPEMEHHBIX
MaTeMaTHYECKUX MaKETOB.

4. pa3BUTHE HaBBIKOB COCTABJICHHS HAyYHO-TEXHUYECKHX OTUETOB I10 PE3yJIbTaTaM BBITOJIHEHHON
paboTHI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok pucuunnun: b1. ucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.01.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JMCHUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
NHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TK-1. Cniocoben
IMPOCKTUPOBATD,
pa3zpabaThIBaTh CUCTEMBI
yIIpaBJICHUS
POOOTOTEXHUYECKIUMHU
KOMIIJICKCaMU

[1IK-1.1. 3aaeT oCHOBHBIE
3JIEMEHTHI U CUCTEMBI

3HAET NPUHLUIBI IOCTPOEHUS, CTPYKTYpY U
OCHOBHBIE JIEMEHTBI CUCTEM YIIPABIICHUS

YHpaBJICHUA TEXHUYCCKUMU O6”I>GKT3,MI/I, B TOM HHCJIC U
pO6OTOTCXHquCKHMI/I pO6OTOT€XHI/I‘-ICCKI/IMI/I KOMILJICKCaMH
KOMIIJICKCaMU

[IK-1.2. Ymeer YMEET MPOECKTUPOBATH CUCTEMBI YIIPABIICHHS,
MIPOCKTUPOBATb, paspabaThIBaTh U\WJIH BRIOUPATH OT/ICIbHBIE

paszpabaThIBaTh JJIEMEHTHl U |KOMIIOHEHTHI CY
CUCTEMBI yTIpaBJICHUS
POOOTOTEXHUYECKIUMHU

KOMIIIICKCaMH

IIK-1.3. Bnaneer HaBeikaMu BJIaZICCT HABbIKAMU IMPOCKTUPOBAHMS,
MMPOCKTUPOBAHUA, pa3pa60TK1/1 pa3pa60TK1/1 U MOJCIMPOBAHUSA 3JICMCHTOB 1
9JICMCHTOB U CUCTEM CUCTEM YIIPABJICHUSA TCXHUYICCKUMU

YHpaBJICHUA 06’LeKTaMI/I, B TOM YHCJIC U
p06OTOTeXHI/ILIeCKI/IMI/I pOGOTOTeXHI/I‘-IeCKI/IMI/I KOMIIJICKCaMH1
KOMIIJICKCaMH

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 6 3a4ETHBIX eUHUIL, 216 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B
tabmure 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh JAUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

. Beero |CemecTpbl
Bunapl yueOHOI nesITeIbHOCTH
4acoB |8 cemecTp

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejiemM, BCero 28 28
JlaGopaTopHble 3aHATUS 8 8
KypcoBas pabora 4 4
CamocrosTensHas padoTa 1o pyKOBOACTBOM IPETIOaBaTeIs 14 14
KontpomnbHbie paboThl 2 2
CamocrosiTeibHass padoTa 00y4aOmuXxcs, B T.4. KOHTAKTHasI 179 179
BHeay/IMTOpPHasi padoTa o0y4yalomuxcs ¢ npenojgaBartejieM, BCero
CamocTosATenbHOE N3YYCHHE TEM (BOIIPOCOB) TEOPETHUECKOM YacTh 22 22
JUCLUATUIMHBI
[ToaroToBka Kk KOHTPOJIBHOM paboTe 40 40
[TonroroBka k mabopatopHoit pabote 24 24
Harmmcanne otyera no nabopatopHoit pabote 24 24
Brinonuenue kypcoBoii paboTsl 33 33
Hanucanue otuera no KypcoBoii pabore 36 36
IHoaroroBka mu craya 3K3amMeHa 9 9

OO0mas TpyaoeMKoCTh (B 4acax) 216 216

Oo0mas TpyaoeMKocTh (B 3.e.) 6 6

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiITeJIbHOCTH

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) B BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH
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HazBanus pasznenos (tem) | Jla6. | Kontp. | Kypc. | CPII, Caw. | Beero wacos (663 dopMupyembie
JUCHUIINHBI pab. | pab. | pab. | u. pas., | MpOMERYTOUHOH KOMIIETEHIIMH
q aTTECTAIUH)
8 cemecTp
1 OcHOBHBIE MOHATHUSA - 2 4 1 6 13 ITK-1
MOJEJIIMPOBAHUS CUCTEM.
2 MaremaTuieckoe - 1 8 9 [K-1
MOJICIIUPOBAHUE
3 DeMeHTBI TeOpuHr - 1 6 7 [TK-1
nmogoous
4 Craructuyeckoe - 1 6 7 ITK-1
MOJICTTUPOBAHUE
5 UmuraumoHHoe - 1 6 7 IK-1
MOJICIIUPOBAHUE
6 ArperatuBHoe - 1 6 7 ITK-1
MOJIETTUPOBAaHUE
"7 UnCEeHHBIE METO/IBI - 2 22 24 IIK-1
MOJICTTUPOBAHUS
8 MopenupoBaHuE CUCTEM 4 4 58 66 [K-1
yIpaBiIeHUs
9 Ilpumepsl NOCTpOCHUS - 1 6 7 ITK-1
MaTeMaTHYECKUX MOJEIeH
10 IIporpammusle cpenctBa | 4 1 55 60 [K-1
MOJICTTUPOBAHUS
Uroro 3a cemectp| 8 2 4 14 179 207
Utoro| 8 2 4 14 179 207
5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI
Copepxanue pa3aenoB (TeM) AUCHUIIIMHBI IPUBEIEHO B Tabnuiie 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieiaoB (TeM) TUCITUTIIMHBI
HaszBanus pazaenon CPII,| ®opmupyemsblie
Coneprxanue pasiesioB (TeM) TUCIUTITAHBI
(TeM) TUCHUTITUHBI q KOMIIETEHIINH
8 cemectp
1 OcHOBHBIE NOHATHS OcHOBHbIE IOHATHS MOJIETTUPOBAHUS CUCTEM. 1 IK-1
MOJICTTUPOBaHUS cucTeM. | MoJienb: cBOWCTBA, Kiaccu(pUKaIi,
onpenenenus. Cucrema: HCTOPUYECKOE Pa3BUTHE
MIOHSITHSI CUCTEMBI, MOJICTTH «YEPHOTO SIIIUKAY,
COCTaBa U CTPYKTYPhI CUCTEMBI, CTPYKTypHAas
cxema, KllacCU(UKaIN1, aHATTU3 U CHHTE3 CHCTEM,
OCHOBHBIC CHCTEMHBIC ITPUHIIMITBI, IOHSATHUS U
onpeneneHus. MoaenupoBaHue: onpeieicHue,
KJIaCCU(UKAIIMS METOJIOB MPEACTABICHUS CUCTEM,
METOIbI (POPMATU30BAHHOTO H
He(OPMaTM30BAaHHOTO MIPEICTABICHHS CUCTEM,
KJIacCU(UKAIMS BUIOB MOJCITUPOBAHUS.
Hroro| 1
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2 MaremaTthuyeckoe
MOJICIIUPOBAHUE

MaremaTrueckoe mojenupoBanue: Lemu u
3aJ1a4l MaTeMaTHICCKOT0 MOICITUPOBAHUS.
Dralbl MOCTPOCHHUS, OCHOBHBIE XaPaKTEPUCTUKH
U KIacCH(PHUKAIUST MATeMAaTHICCKUX

Mojiene, GopMbl IpeICTaBICHUS
MaTEMaTHYECKHUX MOJIEJICH: HEeITPEPhIBHO-
JETCPMUHUPOBAHHAS, HETIPEPBIBHO-
BEPOSTHOCTHAS,
JTUCKPETHO-ICTEPMUHUPOBAHHAS I TUCKPETHO-
BEPOSTHOCTHAsI. METO/IbI YIIPOIIICHUS
MaTEeMaTHYCCKUX MOJCIICH.

[K-1

Hroro

3 DnemMeHTBI TEOpUU
mogo0ust

Mertoas! Teopuu nopodus. Mcnonb3oBanue
TEOPHH MOJI00US TPH (PU3HUECKOM
MOJICIIMPOBAHUH.

IK-1

Hroro

4 CTtaTUCTUYECKOE
MOJICIIUPOBAHNE

Cratuctuueckoe MoJIeIMpOBaHUE: METOAbI
nMuTanu Ha OBM ciiydailHbIX 371EMEHTOB
MoaenupoBaHue cllydyallHbIX BeTMYMH. MeTo
MomnTte-Kapiio BEIUHCIIEHUST KPAaTHBIX
HUHTETPaJIoB.

IIK-1

Hroro

5 UmuTanimoHHoe
MOJIETTMPOBAaHHUE

NmurannonHoe moaenupoBanue. IIpuHiuns
MOCTPOEHHUS UMHUTAIIMOHHBIX MOJIEIICH.
Opranu3zanus nporecca MoIeIMpOBaHUsI.
Crioco0Obl UMHTAITUU. DTAIbl UMUTAIIHOHHOTO
MozenupoBanus. [ImaHupoBaHrne UMUTAITMOHHBIX
AKCIIEPUMEHTOB:

CTpaTernuecKoe U TAKTUUECKOE IJIAHUPOBAHUE.
O6paboTka 1 aHaIu3 pe3yIbTaTOB
MozenupoBanus. JlocCTOMHCTBA U HEIOCTATKU
MMHUTAIMOHHOTO MOJCIIMPOBAHUS

[K-1

Hroro

6 ArperaTuBHOE
MOJIETTUPOBAaHUE

ArperatuBHOe MozenupoBaHue. OCHOBHBIE
XapaKTEPUCTHKH arperaTuBHON MOJEIH.
MaremaTiueckoe oNnucaHue nporecca
(GYHKIIMOHUPOBAHUS arperara.

IK-1

Hroro

CornacoeaHa Ha noptane N2 78151




7 YuclieHHBIE METOIBI
MOJCIIUPOBAHUS

DeMEHTBI TEOPUH MOTPEIIHOCTH. MeTo 1bI
NpUOIMKEHUS TaHHBIX: HHTEPIOJINPOBAHNE,
CIUIaitH-(PyHKIINH, allPOKCUMAIUS METOJIOM
HaVMEHBIIINX KBaJApaToB. YnucieHHoe

Qg QepeHIIMPOBaHNE U HHTETPUPOBAHHE.
Mertonp!l peiieHus HENMMHENHBIX YPaBHEHUN U
cucreM. Pemenne 3agay MaTpuaHON anreOphr:
00yCJIOBIEHHOCTh CUCTEM U MaTpUll, TOYHbIE U
UTEPalMOHHBIE METObI PELICHUS CUCTEM
JMHENHBIX aNreOpanyecKux ypaBHEHUM, METO b
BBIUHCJIEHUS] COOCTBEHHBIX 3HAUEHUI U BEKTOPOB
MaTpull

[K-1

Hroro

8 MoaenupoBaHue
CUCTEM YIIPABJICHUS

Onucanue cucTeM B IPOCTPAHCTBE COCTOSHUM.
AHaJINTHYECKOE KOHCTPYHPOBAHUE ONTUMAIBHBIX
PEryJsTOpPOB: ONTUMAIIBHOE

yIpaBJIeHUE P MUHUMH3ALHNU KIACCUIECKOTO
KBaJPaTUYHOro (PyHKIMOHANIA, 0000IIEHHOM
paboThI U TOKaNbHOr0. MoJienupoBaHue CUCTEM
ONTUMAJIBHOTO yIPaBJICHUS:

OCHOBHBIE MOHATHS IIUPPOBBIX CUCTEM
yIpaBJIeHUs, aATOPUTMbBI MOAETHUPOBAHUS
MOBEJICHUS yNIpaBJIieMOro o0beKTa U CUHTE3a
ONTUMAJILHOTO yTipaBiieHus. MojenupoBaHue
CHCTEM YIPABICHUS MIPU CIIy4aifHBIX BHEIIHUX
BO3/CUCTBUAX: MOJICIIMPOBAHUE

NOBeJCHUs 00BEKTa MPU HAIMYMH BHEIIHUX
BO3MYUICHUH, OIMCAHNE MaTeMaTUYeCKON
MO/JIEJIN U3MEPUTENILHOTO KOMILIEKCa,
OLICHUBAHHE COCTOSIHUS MOJIENTU (PUIBTPOM
Kanmana, cuHTe3 ynpaBisiomuX BO3EHCTBUH 11O
olLleHKaM cocTosiHus. CHHTE3 alaTUBHOM
CIIeJISIEeH CUCTeMbI YIIPAaBICHUS: OCHOBHbBIE
MOHSATHS aJaNTUBHBIX CUCTEM YIPaBJICHUS,
OJTHOBPEMEHHOE OLICHUBAHHE COCTOSIHUS U
apaMeTpoB MOJIEIH 00BEKTA, AITOPUTMBI
CHHTE32a aJIallTUBHOIO YIIpaBJIeHUs. YUeT
OTpaHUYEHUH U 3aIa3IbIBaHUil 110 YIPABJICHHUIO.
OO01ras cxema CUHTE3a AN TUBHBIX CUCTEM
ynpasnenus. [Ipumeps! nocTpoeHus
MaTeMaTHYeCKUX MOoJienen

IK-1

Hroro

9 Ilpumepsl NOCTpOEHUS
MaTeMaTHYECKHUX
MoJeen

[Tpumepsl MOCTPOEHUSI MATEMATUYECKUX MOJIETIEeH
TEXHUYECKUX OOBEKTOB

IIK-1

Hroro
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10 IlporpammHBbIE
CpeacTBa
MOJIETTUPOBAHUS

S13bIkM mporpaMMupoBaHus: s3bIK Fortran, s3bIk
C, s3p1k C++ , s13p1km Pascal u Object Pascal.
Cuctemsl pa3pabOTKH IPOTPAMMHOTO
obecneuenus.: Microsoft Visual C++ u MFC ,
Borland Delphi, Borland C++Builder ,
Crienraan3upoBaHHBIC MATEMATHICCKHUE ITAKCTHI:
Cucrema Maple, Cucrema Mathematica Cucrema
MatLAB, Cuctema MathCAD, Cuctema
STATISTICA? Cucrema EXCEL

[K-1

Hroro

Hroro 3a cemectp

14

Hroro

14

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0OT U YaChl Ha KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OMIIE 5.3.
Tabauna 5.3 — KourpoapHblie paboTh

Ne .. Buasl KOHTPOIBHBIX paboOT TpynoemMkocTs, 4 PopmupyemEIe
KOMIIETEHIIUH
8 cemecTp
1 |KonTponpHas paboTa ¢ aBTOMaTH3UPOBAHHON 2 IK-1
IIPOBEPKOI
Hroro 3a cemectp 2
Hroro 2
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeseHo B Tadbnuie 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hasanus pasnenos HaumenoBanue naboparopssix padbot |TpyaoeMKkocTs, 4 PopmHnpyemsIe
(TeM) MUCIUTUTAHBI KOMIIETEHIINU
8 cemecTp
8 MoaenupoBaHue MOJAEJIMPOBAHUE CUCTEM 4 IK-1
CHUCTEM yIPaBJICHHUS VIIPABJIEHUA C
NCTIOJIbB3OBAHUEM
JIOKAJIBHOI'O KBAJIPATUYHOI'O
KPUTEPUA
Htoro 4
10 IIporpammHubie N3YUYEHUE HEKQTOPBIX 4 [IK-1
cpencTBa BO3MOJXHOCTEHU PABOTEI B
MOJICTTUPOBAHUS CUCTEME MATHCAD
HUrtoro 4
Hroro 3a cemectp 8
Hroro 8

5.5.KoHTpoJIb camMocTOATEILHOI padoThl (KypcoBasi padora)

ConeprkaHune caMOCTOATENbHOM paboThI U €€ TPYJI0EMKOCTb, a TaKKe GOPMHUPYEMble KOMIIETEHIH
B PaMKax BBIIIOJIHEHHUsI KypCOBOI paboThI MpecTaBieHbl B Tabnuie 5.5.
Tabnuua 5.5 — ConeprkaHue caMOCTOSATENBbHOM paboOThl U ee TPYJOEMKOCTh B paMKax BBIITOJTHEHUS

KYPCOBOH paboThI

CopepxaHuie caMOCTOSTEIbHON pabOThI B paMKax
BBITIOJTHEHUS KypCOBOM paboThI

TpynoemkocTb, 4

dopmupyembie
KOMIIETEHIINH
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8 cemectp

VY1BepxkaeHue 3a1anus Ha BoinojHeHnue KP 1 IIK-1
O6cyxnaenue pe3ynpTaToB BeinonHeHUs KP, koHCyIbTanmu 2 IIK-1
1o xoAy BoinonHeHus: KP
3amura otdyeta mo KP 1 IK-1
Hroro 3a cemecTp 4
Hroro 4

[IpumepHas TemaTHKa KypCOBBIX padoT:

OO0mas TemMaTHKa KypCOBOTO MPOEKTa - MareMaTnyeckoe MOACIMPOBAHNE CUCTEMbI YIIPABICHUS U
CHUHTE3 ONTUMAJBHOTO peryisTopa. OCHOBHBIMH 3TallaMU BHIMIOJIHEHHS KyPCOBOI'O MPOEKTA SIBISETCS
MOCJIEZIOBATEIbHOE PEIICHUE CIEAYIOIIUX 3a/1ay:

1.

2.
3.

[TocTpoenue maremMaTHuuyeckod Moaenau OO0OBEKTa B BHUJAE CUCTEMBI JHHEHHBIX
nuddepeHIAIBHBIX YPAaBHCHHM.
[TocTpoeHue TUCKPETHOM MOJIEU TIPU UCIIOJIBL30BAaHUM METOAa DUJiepa.
MopenupoBanue CHUCTEMbl OINTHUMAJIbHOTO YIpaBiI€HUS METOJOM AaHAJIUTHUYECKOTO
KOHCTPYUPOBAHUS ONITUMAJIbHBIX PEryJIsTOPOB.

[TocTpoeHue cTOXaCTUYECKHUX MoOjJeNell 00beKTa M U3MEPUTEIbHOTO0 KOMIJIEKca,
MOJIETTUPOBAHUE CUCTEMBI 110 BEKTOPY U3MEPEHU.

OuenuBanue coctosiuus GuiabtpoM Kanmana. MoaenupoBaHue CUCTEMBI YIPaBJICHUS IO
OILICHKaM COCTOSIHUS IIPH ITOJTHOM U3MEPEHHUU

MonenupoBaHusl CUCTEMBbl YIPABICHUS MPU HEMOJIHOM H3MEPEHHUHU COCTOSHHUS MOJEIU
ob6bekTa. MccinenoBanue BIMAHHSA HaOopa HM3MEPUTENbHBIX JATYUKOB Ha KauyeCTBO
(GYHKIIMOHUPOBAHUS CUCTEMbI YIPABICHHUS.

. OdopmileHne NOSICHUTEIHHOMN 3aMUCKU K KYPCOBOMY IPOEKTY.

3amganne Ha KP - MM cuctemsl B MaTpuyaHO# opme

BapHaHT Ne

1. HEH]}EPE{BHRH OETEPMHHHPOBAHHAA MOIEIb o0BeKTa 3a1aHa B

BHIE (2):
() =An-x(t)+ Bn-u(t). x(fy)= x0,
rae
x(#) — n -MepHBIH BeKTOP cOCTOAHHA (1 = 2):
u(t) — m-MepHEIH BeKTOp yIpasieHus (m =1);
(oo oy ) .
Anz‘ ' ]— MaTpHIAa IHHAMHYeCKHX CBOHCTB MOIeTH
a a;
Vo )

00BeKTa pa3sMepHOCTH nXh (2x2):

{ b A
(] . .
B??=| A ]— MATpHIA BIHAHHA YIPAaBIARIIHX BO3IeHCTBHH
pasMepHOCTH nXm (2x1);
[ x10) .
x0=| 20 ]— BeKTOp HAaYaIBHBIX YCIOBHH.
VX |

Tabnuna - Bapuantsl 3aganuii Ha BeimoaHeHne KP
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Ne d1n ﬂj:_i L'TI Co g Crg D x10 x20
1 7.1 —0.8 -1.5 1.1 13 1 —-10 0.2
2 —4.1 03 1.2 2 1 2 123 1.2
3 -1.2 04 1 2 2.1 1.8 10.5 0.5
4 4.1 —0.8 —2.5 1.1 2 | —25.5 1
5 3.7 -0.9 12 1 2 2.2 —35 4
6 4.1 -1.1 | 2.3 1 | 11 12
7 3.2 —0.8 12 23 1.3 2 10.2 2
8 12 07 1.1 1 2 13 172 2.7
9 1.1 -0.6 21 2 1 1 —10.5 09
10 14 -17 32 12 2 | 12.8 32
11 0.7 —0.6 15 2 1. 21 —10.5 2
12 0.8 —0.8 -1.4 1 1.2 2 10.7 3
13 0.53 09 -19 13 4 255 4
14 0.9 —3.2 2.1 2 2 1 20.6 2
15 1 07 2.2 1 2.1 | 156 7
16 13 -1.2 14 12 1.5 2 215 0.8
17 0.85 27 -1.1 16 26 | —25 1.1
18 1.25 —0.8 1.1 1 1.5 13 158 0.7
19 1.15 09 22 1 23 1.1 236 0.9
20 0.44 -13 1 2.1 1.4 1.5 30.5 -14
21 —04 1.8 1.3 2.6 1.7 14 258 2.1
22 —0.7 21 13 1.9 12 1.8 -158 3
23 0.92 —3.2 1.9 14 1.8 3 189 46
24 0.4 -14 1.2 1.8 1.9 25 —24 5
25 0.6 —2 | 21 23 1 17.5 21
26 4.1 1.1 | 2.5 1 1.4 11 13
27 2.6 -2.1 1.5 1.1 2 1 —-17 -2.1
28 -2.6 25 -1.1 15 1 | -19 -5.1
29 4.6 -2.5 -2.1 2.5 0.5 2 196 | —6.1
30 1.7 -1.5 —3.2 15 25 2.5 256 | -16.1

5.6. CamocTosTebHaAsI padoTa

Bubl caMoCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (HOPMHUPYEMbIe KOMIICTCHIIMH TPEICTaBICHBI B
Tadyuue 5.6.
Tabuia 5.6. — Bujbl caMoCcToSTEeIbHOM Pa0OTHI, TPYI0EMKOCTh M (HOPMHPYEMbIEe KOMIICTCHIIUN

HasBanns paznenos| Buael camocrostensHoil | Tpynoemkocts, | @opmupyemsie
DopMBI KOHTPOJIA
(Tem) TUCUUTLTAHBI paboThI q KOMIIETECHIINN
8 cemecTp

1 OcHoBHBIE CamocrosiTenbHOe 2 [K-1 Tectupoanue,
HOHSTHSA u3y4eHne TeM (BOIPOCOB) OK3ameH
MOJIETTUPOBAHUS TEOPETUUYECKON YacTH
CUCTEM. JUCLUIUINHBI

[Toaroroeka x 4 IK-1 KonTponbnas

KOHTPOJIbHOM pabote pabora

Htoro 6
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2 Marematuueckoe |CamMOCTOATENbHOE 4 [IK-1 Tectupoanue,
MOJICIIUPOBAHUE u3y4yeHue TeM (BOIpOoCcoB) DK3aMeH
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 4 I1K-1 KonTponbhas
KOHTPOJIbHOM paboTe pabora
Htoro 8
3 DnemeHTsI CamocrosiTenbHOe 2 [IK-1 TectupoBanue,
TEOpUH NoJ00Us  |M3ydeHue TeM (BOIPOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 4 I1K-1 KonTponbhas
KOHTPOJIbHOM paboTe pabora
Htoro 6
4 Craructuueckoe |CaMOCTOSITEIIBHOE 2 [IK-1 TectupoBanue,
MOJICIIUPOBAHUE n3y4yeHue TeM (BOIpOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 4 I1K-1 KonTponbhas
KOHTPOJIbHOM paboTe pabora
Htoro 6
5 Umutammonnoe | CamMoCTOATENBEHOE 2 [IK-1 Tectupoanue,
MOJICIIUPOBAHUE n3y4yeHue TeM (BOIpOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 4 I1K-1 KonTponbhas
KOHTPOJIbHOM paboTe pabora
Hroro 6
6 ArperaTuBHOE CamocrosiTenbHOe 2 [K-1 TectupoBanue,
MOJICIIUPOBAHUE n3y4yeHue TeM (BOIpOCOB) DK3aMeH
TEOPETUYECKON YacTH
JUCITUTUTAHBI
IToaroroBka x 4 I1K-1 KonTponbhas
KOHTPOJIbHOM paboTe pabora
Htoro 6
7 YucneHHble [TonroroBka k 8 [IK-1 JlaboparopHas
METO/IbI nabopatopHoit pabore pabora
MOZCIIHPOBAHUA Hamnucanne otyera no 8 [TK-1 Otuer no
nabopatopHoit pabote nabopaTopHOit
pabote
CamocrosiTenbHOe 2 [IK-1 TectupoBanue,
U3y4eHHEe TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON 4acTH
JUCITUTIAHBI
[ToaroroBka k 4 TIK-1 KonTponbnas
KOHTPOJIbHOM pabote pabora
Hroro 22
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8 MopenupoBanue |BrimoiiHeHne KypcoBOi 18 IIK-1 Kypcoas pabora
CHCTEM paboThI
YIpaBJICHUA [ToaroroBka k 8 [TK-1 JlaGopaTopHas
nabopaTopHoi paboTe paborta
Hanucanue otuera 1o 18 TIK-1 OTyer no
KypcoBo# paboTte KypcoBoO# paboTe
Hammcanue oTyera 1mo 8 TIK-1 OTyer no
nabopatopHoit pabore nabopaTopHOM
pabore
CamocTosiTenbHOE 2 ITK-1 Tectupoanue,
n3ydeHue TeM (BOTpOCOB) DK3aMeH
TEOPETUYECKON YacTH
JMCIIATLINHBI
IToaroroBka k 4 TIK-1 Kontponbhas
KOHTPOJIbHOH pabote pabota
Hroro 58
9 ITpumepsnl CamocTosiTenbHOE 2 ITK-1 Tectupoanue,
MOCTPOCHUS n3ydeHue TeM (BOTpPOCOB) DK3aMeH
MaTeMaTHYeCKUX  |TEOPETHUYECKOW YacTh
Moenei JMCIATLIHHBI
IToaroroBka x 4 TIK-1 Kontponbhas
KOHTPOJIbHOH paboTe pabota
Hroro 6
10 Ilporpammubie | BoinmosiHeHWE KypCcOBOM 15 IIK-1 Kypcogas pabora
CpencTBa paboThI
MOJACIIHPOBAHNUA IToaroroska k 8 [IK-1 JlaGopatopHas
nabopaTopHoii pabote pabota
Hammcanue oTyera 1mo 18 TIK-1 OTyer 1o
KypCOBOi1 paboTe KypcoBOil paboTe
Harmcanue oTyera 1mo 8 IIK-1 OTuer no
nabopaTopHoi paboTe nabopaTopHOH
pabore
CamocrosiTenbHOe 2 [IK-1 Tectupoanue,
U3y4eHHE TeM (BOIIPOCOB) DK3aMeH
TEOPETUYECKON 4acTH
JUACIIUILINHEI
[ToaroroBka k 4 TIK-1 KonTponbnas
KOHTPOJIbHOM pabote pabora
Hroro 55
Hroro 3a cemectp 179
IToaroroBka u cjpada 9 OKk3aMeH
JK3aMeHa
Hroro 188

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUECHUHU AUCLUUILINHBI, U BUOB
3aHATHN
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Bunbl yueOHOM nesTeIIbHOCTH

dopmupyemble
KOMIICTCHIIHH JIa6. | Kype. Kont.Pa6.|CPII Cam. DopMBI KOHTPOJIS
pad. pad. pab.
IK-1 + + + + + KonTponbnas pabota, Kypcosas

paborta, JIabopatopnas padora, Otyer
10 KypcoBoit pabote, OTueT 1no
nabopaTopHoii padote, TectupoBanue,
OK3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEeHKH yCIIeBA€MOCTH 00y4aronXCs
PeittuHroBasi cuctema He UCIIOJIb3YETCS
7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecnieyeHUue TUCIHIINHBI
7.1. OcHoBHas JUTEpaTypa

1. Pemernuxosa I'".H. Monenuposanue cuctem. Hacts 1.: Yue6Hoe nocobue / Pemernukosa I'.H. -
Tomck: TMIIJIO, 2004. - Y.1. - 120 c. JlocTyn U3 TUYHOTO KaOMHETa CTyACHTA. [ DNEKTPOHHBIN pecypc]:
— Pexxum moctyna: https://study.tusur.ru/study/library.

2. PemernukoBa I'.H. MozaenupoBanue cucrem. Yacts 2.: YueOHoe nocobue / Pemernukona I'.H. -
Tomck: TMIIZO, 2004. - 4.2 - 169 c. locTyn U3 TUYHOT0 KaOMHETa CTyJeHTa. [ DNeKTPOHHBIN pecypc]:
— Pexxum moctyna: https://study.tusur.ru/study/library.

7.2. lonotHUTEIbHAS JTUTEPATYPa

1. Kayana, B. B. OcHOBBI T€OpUU CHUCTEM U CUCTEMHOTO aHaiu3a : yueOHoe nmocodbue / B. B.
Kavama. — 2-e u3n., ucnp. — Mocksa : ['opsuas nunus-Tenekom, 2012. — 210 c. — ISBN
978-5-9912-0249-7. — TekcT : 31eKTpoHHbIN // JIaHb : 351eKTpOHHO-0MOIMOTeYHas cucteMa. — Pexum
JOCTYTIA: JIJIsl aBTOPH3. TIOJIb30BaTeseid. JlocTym u3 TMYHOro KabMHeTa CTyIeHTa. [ DNEeKTPOHHBIN pecypc]:
— Pesxxum mocrtymna: https://e.lanbook.com/book/5159.

2. KomnsrorepHoe moaenupoBanue cucreM: Kypce neknuii / B. M. [Imutpues, T. B. 'anmxka, T. E.
I'puropeesa - 2020. 260 c. JlocTyn U3 Iu4HOro KaOMHETa CTyIeHTa. [ DIeKTpOoHHbIN pecypc|: — Pexum
nocryma: https://edu.tusur.ru/publications/9294.

3. O6paszoBarenbHblii ctanaapt Byza OC TYCVYP 01-2021. PaGoThl cTyAaeHUECKUE IO
HaIpaBJICHUSIM MTOATOTOBKH U CIIEIUATBHOCTAM TEXHUYECKOTO npoduis. O0mume TpedoBaHus U MpaBuiia
oopmienus ot 25.11.2021 octyn U3 IMYHOTO KaOMHETA CTyAEHTA. [ DNEeKTPOHHBIN pecypc|: — Pexum
nocrtyna: https://regulations.tusur.ru/documents/70.

7.3. YueOHO-MeTOAMYECKUE TOCOOUS
7.3.1. O0s3aTe/IbHBIC Y4e0HO-MeTOAMYeCKHe I0COOH

1. PemernnkoBa I'. H. MonenupoBanue cucteM yrpaBieHUs: YKa3aHUs K KypCOBOMY MPOCKTY /
Pemernukona I'. H. - Tomck: @O, TYCVYP, 2013. - 39 c. Joctyn U3 1u4yHOro KabMHETa CTYy/ACHTA.
[DnexTpoHHBIH pecypc]: — Pexxum poctyma: https://study.tusur.ru/study/library.

2. PemernukoBa I'. H. MoaenupoBanue cucteM ylnpaBiaeHHs. MeToAMYECKUE yKa3aHHUsS IO
OpraHu3allul CaMOCTOSITEIHLHON paboThl: Metoandeckue ykazanus / Pemernukosa I'. H. - Tomck : ©/10,
TYCVYP, 2018. — 22 c. locTyn U3 IMYHOTO KaOMHETa CTyJeHTa. [ DNeKTpOHHBINA pecypc|: — Pexum
nocrymna: https://study.tusur.ru/study/library.

3. PemernukoBa I'. H. MonxenupoBanue cucTeM ymnpaBieHHS : MeToauyecKkue ykazaHus /
Pemeraukosa I'. H. - Tomck : @10, TYCVYP, 2017. — 33 c. JlocTyn u3 Tu4HOTO KaOMHETA CTYCHTA.
[DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://study.tusur.ru/study/library.

7.3.2. Y4yeOHO-MeTOAUYEeCKUE MTOCOOU AJIH JIUI
€ OrPAaHMYE€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIHI0B

Y4ebHO-MeToAnUECKIEe MaTepUabl I CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYarOIUXCst
W3 YKCIIa JHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 1 MHBAJIUAOB MPEIOCTABISIIOTCS B hopMax,
aJIaTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBbsI U BOCHPUATHS HH(OPMALIUH.

Jist M1 ¢ HApYIIEeHUsIMU 3PeHUsI:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. UHoe yueOHO-MeTOANYECKOE o0ecnedeHne

1. PemmernukoBa I'. H. MonenupoBaHue cucTeM ylpaBieHUs [DJIEKTPOHHBIN pecypc]:
anekTpoHHbIN Kype / I'. H. PemeraukoBa. — Tomck : @10, TYCYP, 2018. (mocTym U3 TMYHOTO KaOUHETA
CTYJICHTA) .

7.5. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U MHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunanbHo-TeXHHYECKOE U MPOrPaMMHOe o0ecneyeHne TUCIUITHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00ecre4eHHI0
AUCHUTIAHBI

Y4ueOHBIE ayqUTOPHU IS NMPOBEACHUS 3aHATHH J1a0OpaTOpPHOrO THUMA, TPYNIOBBIX H
WHAUBUIYAJIbHBIX KOHCYJbTAlM{, TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTECTAlHH, IS
CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 207 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- Beb-kamepa - 6 mt.;

- Haymnuku ¢ MUKpopOHOM - 6 1IT.;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security ans Windows;

- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEeIbHOM padoThI

Jlnst caMocTosATeNnbHOU pabOThl UCHIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacCITOIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, . 40, 233 ayn.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas ob6nacts, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMIIBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUECHBI K ceTu «MHTepHeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mist Windows;
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- 7-Zip;
- Google Chrome.

8.3. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCLUILIAHEI KOMIIETCHIINH
1 OcHOBHBIE NOHATHSA IK-1 KonTponbHas IIpuMepHBIil IEpeYeHb TEM U
MOJIETTMPOBAHUS CHCTEM. pabota TECTOBBIX 3a/laHUl Ha
KOHTPOJIbHbIE pabOThHI
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
2 MaremaTuueckoe IIK-1 KonTponbnas IIpuMepHBIil IepeYeHsb TeM U
MOJIETTUPOBAaHUE pabota TECTOBBIX 3a/laHUl Ha
KOHTPOJIbHBIE paOOThI
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
3 Dnements! Teopun nogodus  |I1K-1 KonTponbHas IIpuMepHBIil IepeyeHsb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE pabOThHI
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
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4 CratucTuyeckoe [K-1 KoHntposbHas [IpuMepHBIil nepeyeHb TeM U
MOJIETTUPOBAaHUE pabora TECTOBBIX 3a/laHUl Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 UmuranmonHoe [K-1 KoHnTtponbHas [IpuMepHBIil nepeyeHsb TeM 1
MOJIETTUPOBaHUE pabota TECTOBBIX 3a/laHUI Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
6 ArperatuBHOE [IK-1 KoHnTtponbHas [IpuMepHBIil nepeyeHpb TeM U
MOJIETTUPOBAaHUE pabora TECTOBBIX 3a/laHUi Ha
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 UucneHHbIe METO b IIK-1 KonTponbHas [IpumMepHbIil IEpedYeHb TEM U
MOJEIIUPOBAHUSA pabota TECTOBBIX 3a/1aHUI HA
KOHTPOJIbHBIE PAOOTHI
JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
Oruer o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote
8 MopenupoBaHuE CUCTEM IK-1 KonTponbsHas [IpumepHbIil nEpEeYEHb TEM U
yIpaBlIeHUs pabora TECTOBBIX 3a/laHUl Ha

KOHTPOJIbHBIE paOOTHI

OTuer o KypcoBoi
pabore

[IpuMepHBIii TIEpeUYeHb
TEMAaTHUK KypPCOBBIX paboT

JlaGopaTopHas Temsbl m1abopaTopHbIX padoT

pabota

TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB

Otuer 1o Temsbl m1abopaTopHbIX padoT

nabopaTopHOi

pabote

KypcoBas padora

[IpumepHBIil nepeyeHb
TEMaTHUK KypCOBBIX paboT
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9 [Ipumepsbl OCTPOEHUS [K-1 KoHntposbHas [IpuMepHBIil nepeyeHb TeM U
MaTE€MaTHYECKUX MOJEIIEH pabora TECTOBBIX 3a1aHUI HA
KOHTPOJIbHBIE paOOTHI
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH IIepeyeHs sK3aMEHaMOHHBIX
BOIIPOCOB
10 IlporpamMmHBIE cpencTBa [K-1 KoHnTtponbHas [IpuMepHBIil nepeyeHsb TeM 1
MOJEIIMPOBAHUSA pabota TECTOBBIX 3aJJaHUI HA

KOHTPOJIbHBIE paOOTHI

OTuer Mo KypcoBoi

[IpuMepHbIii IEpeUeHb

pabore TEMAaTHUK KypPCOBBIX pabOT

JlaGopatopHas Tembl 1abopaToOpHBIX paboOT

pabota

TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

OK3aMeH Ilepeuenb 3K3aMEHALIMOHHBIX
BOIIPOCOB

Oruer 1o Tembl 1abopaToOpHBIX paboT

nabopaTopHOi

pabote

KypcoBas pabota

[IpumepHBIil nepeyeHb
TEMaTHUK KypCOBBIX paboT

[lkana oneHKH cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO

TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.

Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOyUYECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeNEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHUN WU HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYpUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCUMaJIbHOMI OT/IeTIbHbIE cojieprKalue coJieprKaliye
CYMMEI 0ayuioB | mpoOIeMBbl 3HAHUS OT/IeNIbHbIE OT/I€NIbHbIE
poOeITbl yMeHHe poOeITbI
MIpUMEHEHUE
HAaBBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. CucTtemHbIN aHAIU3 — 3TO. ..
A) METOA0JOTUS UCCIICIOBAHUS 1IeJICHATIPABICHHBIX CUCTEM;
b) MmeToauka rpoBeeHUs] CUCTEMHBIX UCCIIEIOBAaHUM;
B) dbopmynupoBaHue 1esnei CHCTEMBI;
') cioco6 u3y4eHus 3IeMEHTOB CUCTEMBI.

2. YKaxuTe pasiIuyus MeXy MOJAEIbIO U AEMCTBUTEIBHOCTHIO.
A) KoHeuHOCTb, CBA3aHHOCTh M TOYHOCTh JI€HCTBUTEIBHOCTH;
b) KoHneuHOCTb, yIpOIIEHHOCTh U MTPUOIMKEHHOCTh MOJIEIIN;
B) YmpormieHHOCTh 1 0€CKOHEYHOCTh MOJICIIH;
I') Cno’)XHOCTb ¥ KOHEYHOCTh J1€HCTBUTEIBHOCTH.

3. Uro xapakTepu3yeT KaueCTBEHHbIE PA3JIMYM MOJEIN U OpUTHHaja?
A) Koneunocts Mozenu;
b) [IpubmmxeHHOCTh MOCIH;
B) Ynpomennocts Mmoaenu;
I') OrpaHn4eHHOCTh MOJEIIH.

4. Yt0 XapaKkTepu3yeT KOJIMUECTBEHHBIEC Pa3IMUuus MEX/y MOJEIIbIO U OPUTHHATIOM?
A) TIpuOAmKEeHHOCTh MOJIENH;
b) Ynpomennocts Mozenu;
B) Cnoxuocts Mmonenu;
I') KoneunocTs Moenu.

5. K xakum moziensiM OTHOCSITCSI BCE SI3bIKOBbIE KOHCTPYKIIUU?
A) PeanbHbIM;
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10.

1.

12.

13.

14.

15.

b) UneanbHbiM;
B) Cratnueckum;
I') JunamMmuueckum.

. [Ipumepom Kakoro mo100us SBISETCS aBTOMUIIOT?

A) Kocennoro noaoows;
b) [Ipsimoro moxo06wusi;

B) YcnoBHoro nomobus;
I') Jluneiinoro momo0wusi.

. Moaenb “depHOro sinuka” OTpaKkaeT CIEAYIOIIME CBOMCTBA CUCTEMBI:

A) Hanuume cocTaBHBIX 4acTei;
b) LemocTHOCTS;

B) CoBOKymHOCTh BCEX OOBEKTOB;
I') O60CcO0aEHHOCTH OT CPEIbI.

. MO,Z[CJ'II) cocTtaBa CUCTEMBI OITUCHIBACT ...

A) BXOJHBIE U BBIXOJIHBIE CBSI3U;

b) aneMeHThI U TOJCUCTEMBI, U3 KOTOPBIX COCTOUT CUCTEMA;
B) cBs3u Mexk Ay 3IeMEHTaMU CHCTEMBI;

') B3auMopeiicTBHE MEXIy CUCTEMON U OKPYIKAIOIIIECH CPEIOM.

. Cuctembl, MOJIEIMPOBAHNE KOTOPBIX 3aTPYJHUTEIBHO BCIEACTBHE HEOCTaTKa HH(OpMALIUU

JUTSL yIIpaBlI€HUs!, Ha3bIBAIOTCH ...

A) 6ombmIUMu;

b) cnoxubImMu;

B) HemocTaTouHbIMU;

') moxo opraHM30BaHHBIMHU.

VYKaxuTe BUAbI KOMIBIOTEPHOTO MOJIECITUPOBAHUS

A) aHaTUTHYECKOE;

b) cratucrtuueckoe;

B) maremarnueckoe;

I') yucnennoe;

J1) nMuTaIrimoHHoeE.

Pemas npsmMyto 3agady npu NOCTPOCHUU MaTeMaTHYECKO MO, MOTYYaloT ...

A) BBIXO/IHbIE JaHHBIE MOJIETIN;

b) xapakTepucTuku Mozenu;

B) BxoaHbIE JaHHBIE MOJIEINH;

I') He3aBUCHMBIE TIEpEMEHHBIE MOJIENH;

/1) ypaBHEHUS COCTOSIHUSL MOJIEIH.

3aBUCHMOCTH y = y(t) Ha3bIBAaETCH ...

A) (ha3oBoii TpaeKTOpUEH CUCTEMBI;

b) dazoroii miockocThio;

B) BBIXOTHOM TpaeKTOpUEH CUCTEMBI;

') BXOAHOM TpaeKTOpPHE CUCTEMBI.

Ecnu matematuueckas MoOJe€lb HE COAEPKHUT CIy4YalHBIX 3JIEMEHTOB, TO HUMEEM
MOJIETTb.

A) uienesyio;

b) no3naBaTenpHy10;

B) nerepmuHupoBaHHYy10;

I') BeposiTHOCTHY10;

J1) TMHaAMUYECKYO.

[Ipu mocTpoeHuu U HCCIEIOBAaHUM HETPEPBIBHO-IETEPMUHUPOBAHHBIX MOJIENEH UCIOIB3YIOT

A) mubdepeHnmranbHpe ypaBHEHUS;

b) Teopuro cToxactnueckux auddepeHnnanbHbIX YpaBHEHUH;

B) Teopuro MmaccoBoro 00CIyKHUBaHNUS;

') Teopust BEpOSITHOCTHBIX aBTOMATOB.

B nuckpeTHO-1eTepMUHIPOBAHHBIX MOJEIISIX BPEMsI SIBIISICTCS MIEPEMEHHOIA.
A) CTaTUCTUYECKOM;

b) nuckperHoi;
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16.

17.

18.

19.

20.

B) ananorosoii;
I') tuaaMuyeckoi.
VYKaKuTe 3JIEMEHTBI, XapaKTepU3yIolue KOHEUHbI aBTOMaT.
A) KOHEUHOE COCTOSHHUE;
b) dyHnkms nepexomos.;
B) HauansHOE cocTosiHUE;
I') BctpoeHHsIit andaBurt.
Mopens romomopdHa, Koraa ..,
A) cyuiecTByeT CXOACTBO MO (popme MpH pa3IuduK OCHOBHBIX CTPYKTYD;
b) cymecTByeT cX0ACTBO MO CTPYKTYpE IIPH paziuduu Gopm;
B) nmonHoe mogo6ue Mexay pa3TudHbIME TPYIIIIAMH 3JIEMEHTOB MOJICIIA U OOBEKTa;
I') HeT cxoncTBa MEX Ty TPpYIIIaMU 3JIEMEHTOB MOJEIN U 00bEKTa.
VYKaxute TUIT aOCTPaKIIUU:
A) yacTHas aOCTpaKIus;
b) nzonupyromas abcrpakims;
B) peanmzanus;
I') o6o6maromas abCTpaKIus;
J) ynpomaroriasi abcTpakius;
E) uneanuzamus.
MeTto/1 ycTaHOBIIEHHUS CBA3M MEXKIY (DU3HMUECKUMU BETUYMHAMU HA3bIBAeTCH ...
A) CHHTE30M pa3MEepHOCTEN;
b) ananuzom pazmepHoOCTEH;
B) mpoBepkoii;
I') ananu3zoM pU3NYECKUX BEITUYHH.
BripakeHne mpou3BOJHON €AUMHUIIBI U3MEPEHUs Yepe3 OCHOBHBIE €IMHHUIIBI U3MEPEHUS
Ha3bIBAETCH ...
A) aHanu3oM;
b) mpoepkoii;
B) cunresom;
I') popmynoit pazmepHOCTH.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. HrepeHTHOCTH — 3TO

A) cocTOsiHME CHCTEMBI, IPU KOTOPOM OHAa COXpaHsieT paboTOoCHOCOOHOCTh B TEYEHHE
JUIMTENILHOTO NIEPUO0/Ia BPEMEHH;

b) or aurnmiickoro inherent — BHYTpeHHHH, COOCTBEHHBIH, HAKPENKO CBSI3aHHBIH,
CYLIECTBYIOIIMN KaK HEOThEeMJIEMasi 4acTb.;

B) cnioco6 cymiecTBoBaHUS 3HAHUH;

') HE corlacoBaHHOCTH MOJICIH CO CPEAO, B KOTOPOU €if MpeACTOUT PYHKIIMOHUPOBATS.
[Tpumepom Kakoro moJo0us SIBISETCS yA0CTOBEPEHUE TMNUHOCTH:

A) KocBenHoro nooows;

b) Ipsimoro momobws;

B) YcnoBHoro nomoous;

I') JIunetinoro mogo0usi.

. OT™MeThTE Ki1acchl HEPAPXUIECKOU CTPYKTYPbI

A) cTpaTsl;

b) smenonsr;

B) 6moku;

I') cnowu;

1) psanbL.

K kakum nmapameTpaM OTHOCSATCSI KOOPAMHATHI TOYEK IMPOCTPAHCTBA U BPEMEHU?
A) K BTOPOCTETIEHHBIM;

b) k onpenenstonum;

B) k BHEIIHUM;

I') x noBTOpsIOLIUMCS.

. JIBa 00BbEeKTa MOIOOHEI, €CIIH

A) CXO/ICTBEHHBIE IEPEMEHHBIE CBSA3aHBI TIOCTOSIHHBIMU KO3 PUITUECHTAMH 10100,
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10.

1.

12.

13.

14.

b) pazmepHOCTH OJTMHAKOBBIE;
B) oHM HMEIOT CXO/ICTBEHHBIC MAaTEMAaTUYECKHIE OTIMCAHHS,
I') cxoxu 1o ¢pu3uIecKoit mpupoe.

. Maremartuueckoe mogooue — 3to

A) cxoncTBO 110 (popMe NP PA3TUIUH OCHOBHBIX CTPYKTYD;

b) monHoe mogoOue Mexay pa3TuIHBIME TPYNIIAMH 3JIEMEHTOB MOJICIIH U 0OBEKTA;

B) cxoncTBO 10 KOJIMYECTBEHHBIM MPU3HAKAM, UMEIOLIUM MaTeMaTHUYECKOE BhIPAXKEHHUE B BUJIE
HEKOTOPBIX YPaBHEHHI;

I') cymecTByeT cX0ACTBO MO CTPYKTYPE NPH pa3iuduu Gopm.

. Cratuctuueckoe MOJCIIMPOBAHUC — 3TO

A) BUJ KOMIBIOTEPHOTO MOJIETIUPOBAHUS, JIJII KOTOPOrO XapaKTepHO BOCIHPOU3BEJCHUE Ha
9BM

npouecca QyHKIIMOHUPOBAHUS UCCIIETyEMOM CII0)KHON CHCTEMBI;

b) Bux KOMIBIOTEPHOTO MOJEIUPOBAHUS, MCIOJB3YIOUIUM METOABl BBIUMCIUTEIbHOMN
MaTeMaTHKH;

B) B KOMIBIOTEPHOTO MOJAETUPOBAHUS, TO3BOJISIFOIINI Oy4aTh CTATUCTUYECKHE JaHHbBIE O
mpolueccax B MOJICTUPYEMON CUCTEME;

I') Buag mopenupoBaHus, MpyU KOTOPOM MpoLEecChl (YHKIMOHUPOBAHUS AJIEMEHTOB CHCTEMBbI
3aIMKCHIBAIOTCS B BUE HEKOTOPHIX MaTEMAaTHUYECKUX COOTHOIICHUN MM JIOTHYECKUX yCIOBHUH.

. HGJ'II) CTaTUCTUYCCKOI'0O MOACIUPOBAHHA COCTOUT B OLICHUBAHWHU C €0 IIOMOIIBIO ... (YKa)KI/ITe

MIPaBUJIbHBIE BApUAHTHI):

A) BeTMYUH JAUCTICPCHH,

b) HenmuHENHHOCTH XapaKTePUCTHUK;

B) BennunH MaTeMaTHYECKOTO OKUAAHMUS;
I') HakJIOHA XapaKTEPHUCTHK;

J1) BeTMYMH KOBapHAIIHH;

E) BenuuuH KpUBU3HBIL.

. Moaenunposanue bCB ocHoBaHO

A) Ha anmpoOKCHUMAaIMU HEMPEPBIBHOW CIAyYalWHOW BEIUYUHBI AUCKPETHOW CiydailHOU
BEJIMYMHOM;

b) na npubnmxeHne MOAeNu CIy4aifHOTO 3JIEMEHTa K €r0 OPUTrHHAY;

B) Ha uteparnuu HempephIBHON CITy4yalHOUN BEIMYHHBL;

I') Ha 3ameHe TUCKPETHOM CITyYaifHOW BETMYMHBI HEPEPHIBHOW BEITMUYUHOM.
VYKaXuTe TUITBI JATYUKOB 0A30BOM CIIyIaHONW BEIIMYNHBI:

A) TaOIMYHBIH;

b) rpaduyecknii;

B) duznueckni;

I') nunamMuyeckwii,

J1) mporpaMMHBIA.

[Ipocreiiiieit MoaENbIO CIyYaliHOTO Mpolecca sBIIETCS

A) psin @ypse;

b) rayccoBckuii BpeMEHHOM Psifi C TPEHIOM;

B) psan Xwmna;

I') psin Teitopa ¢ TpeHIOM.

COBOKYNHOCTh NMPUEMOB, MO3BOJAIOMIUX MOJYy4YaTh PEIIEHHS MaTeMaTUUYECKUX WU
bu3nYecKrX 3a/1a4 NPy MOMOIIH CITy4YalHBIX MHOTOKPATHBIX UCTIBITAHUI — 3TO
A) meron MaknapeHa;

b) meron Monte-Kapio;

B) MeTon BeIUETOB;

I') MeTon anIMTUBHBIA KOHTPYIHTHBIH.

Bce nmuTanmonssie Moaenu GyHKIIMOHUPYIOT KaK MOJIEIH
A) cocTaBa CUCTEMBI;

b) cratuctuyeckux cucrem;

B) tumna yepHoro simuka;

I') cTpyKTypBI CUCTEMBI.

Bri6epuTe nBa Tumna 1enei MUMUTallMOHHOTO MOIETUPOBAHUSI.
A) yBenu4ieHue;
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15.

16.

17.

18.

19.

20.

b) npuoGperenue;

B) Muanmuzanms;

I') mocTpoenue;

J) coxpaHeHwue.

YtoObl 06ecieynTh UMUTALMIO MAapalIebHBIX COOBITHI CHCTEMBI, B MMUTALlMOHHON MOJEIU
UCIONB3YIOT

A) cucteMHOE MOJICIIbHOE BpEMS,

b) peanpHOE Bpems;

B) mammHHOE BpeMs UMUTAIUY;

I') co6cTBEeHHOE Bpemst

[puHuun «dt»3akitoyaeTcss B U3BMEHEHUH .

A) MOICIIBHOTO BPEMEHH C (bHKCI/IpOBaHHLIM 1arom;

b) MonenbHOro BpeMeH! B MOMEHTBI HACTYIIIICHUS c0651m171;

B) MammHHOTO BpeMEHU UMUTAIMH 11OCJIE KaXKIO0T0 UK,

I') coGcTBEHHOTO BpEMEHH TTOCIIE KaXKI0H UTEpaITiy.

Crioco0 UMHUTALMU CUCTEMBI — 3TO CIIOCOO

A) U3MeHeHUs HauaJbHOTO COCTOSIHUSL CUCTEMBI;

b) dopmupoBanus ha3oBoii TPaCKTOPUH CUCTEMBI,

B) perynupoBanus HaCTYIUIEHUS COOBITHIA;

') npoBepKu MaIIMHHOTO BPEMEHHU.

VYkaxxute cnocoObl UMUTALIUU:

A) MaluHHBIH;

b) coObITHiiHbIH;

B) Tpan3utuBHBIii;

I') mpornieccHbIid.

ArperaTuBHOE MOJIEIUPOBAHUE — ITO

A) BUJ KOMIBIOTEPHOTO MOJIETUPOBAHUS, 11 KOTOPOrO XapaKTepHO BOCIHPOU3BEJCHUE Ha
9BM

nporuecca QyHKIIMOHUPOBAHUS UCCIIETyEMOM CII0)KHON CHCTEMBI;

b) Bua mopenupoBaHus, Npu KOTOPOM MpoLecChl (YHKIMOHUPOBAHUS AJIEMEHTOB CHCTEMBbI
3aMKCHIBAIOTCS B BUE HEKOTOPHIX MaTEMATHUYECKUX COOTHOIICHUN MM JIOTHYECKUX YCIOBHUH.
B) B KOMIBIOTEpHOTO MOJAETUPOBAHUS, TO3BOJISIIOIINI OMy4aTh CTATUCTUYECKHE JaHHbBIE O
npolueccax B MOJICTUPYEMON CUCTEME;

I') npeacTaBieHue ClI0KHONW CUCTEMBI B BUIE KOHEUHOT'O YHCJIa B3aMMOCBSI3aHHBIX 3JIEMEHTOB,
JIOTTYCKAIOIUX CTaHAApTHOE MaTeMaTHUECKOE OMKCaHUE.

Arperat — 3T0

A) abcTpakTHOE MaTeMaTHYECKOE ONMKUCAHUE MOJIENIEeH pa3IMuHOr0 TUIIA;

b) dopma npencraBienus CTpykTyp;

B) MeTon onucaHusi CTAaTUCTUYECKUX XapaKTEPUCTHK.

9.1.3. IIpuMepHBIii NepeYeHb TEMATHK KYPCOBBIX padoT

OOm1ast TeMaTHKa KypCOBOT'O IMPOEKTa - MaTeMaTnyeckoe MOACITUPOBAHUE CHCTEMBI YIIPABICHUS U
CHUHTE3 ONTUMAJIBHOIO peryisaTopa. OCHOBHBIMM 3TallaMU BBIIIOJIHEHHS KypCOBOI'O IIPOEKTA SIBIISAETCS
MIOCJIEZI0BATEIBHOE PELLIEHUE CAEAYIOIUX 3a/1ay:

1.

2.
3.

[TocTpoenue MaTemMaTHdeckod MoOaenM OOBEKTAa B BHUJE CUCTEMBbI JHHEHHBIX
muQdepeHInaIbHbIX ypaBHEHUH.
ITocTpoeHne QUCKPETHON MOJENIN IIPU UCIIOJIB30BAaHUN METOIa Diiepa.
MopaenupoBaHue CUCTEMBI OINTHUMAJIbHOIO YIPAaBJICHHUS METOIOM aHAJIUTHUYECKOIO
KOHCTPYUPOBAHHUsI ONITUMAJIBHBIX PEryJIATOPOB.

I[TocTpoeHue cTOXaCTUUECKUX MoOjaejed 00beKTa M U3MEPHUTEIbHOr0 KOMIJIEKCA,
MOZEIIMPOBAHUE CUCTEMBI 110 BEKTOPY U3MEPEHUM.

OnenuBanue cocrosuus punprpom Kammana. MoaenupoBaHue CUCTEMBbI yIpaBiCHUS 1O
OLICHKAaM COCTOSIHUS IIPU IIOJIHOM U3MEPEHUHU

MopnenupoBaHusl CUCTEMBI YIPABICHUS NPU HEIOJHOM HM3MEPEHUU COCTOSIHUS MOJIEIIHU
ob6bexTa. MccienoBanue BIUSHHSA HabOpa M3MEPUTEIBHBIX JaTYUKOB Ha KayecTBO
(YHKIIMOHUPOBAHUS CUCTEMbI yNpaBJICHUS.

. OdopmiieHne OSICHUTENBHOM 3aIUCKU K KypCOBOMY IIPOEKTY.
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3amanne Ha KP - MM cuctemsl B MaTpuyHO# opme

BapuaHT Ne

1. HenpepeiBHAA 1eTepMHHHPOBAHHAA MOIelb 06bEKTa 3a1aHa B
BHIe (2):
X(f) = An-x(t)+ Bn-u(f), x(fy) = x0,
rae
x(t) — » -MepHBIH BEeKTOp COCTOAHHA (171 = 2):
u(t) — m-MepHBIH BeKTOp yHpaBIeHHA (m =1):

I
f

AH=|

\,

a any |

0o o1 N

' J— MaTpHIIa THHAMHIECKHX CBOHCTB MOJIETH
a a

1.0 11 )

00BeKTa pasMepHOCTH X i (2% 2):
i bcl ) . .
Bn :‘ b ]— MAaTPHIA BIHAHHA VIPABIAKIIHX BO3IeHCTBHIH
pasMepHOCTH nxXin (2x1):
[x10)

0= | 120 ]— BEKTOp Ha4dallbHBIX }FC.—IDBHIL:I.
X i

Ta6muma - Bapuants! 3aganuii Ha BeimosiHeHne KP
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Ne d1n ﬂj:_i L'TI Co g Crg D x10 x20
1 7.1 —0.8 -1.5 1.1 13 1 —-10 0.2
2 —4.1 03 1.2 2 1 2 123 1.2
3 -1.2 04 1 2 2.1 1.8 10.5 0.5
4 4.1 —0.8 —2.5 1.1 2 | —25.5 1
5 3.7 -0.9 12 1 2 2.2 —35 4
6 4.1 -1.1 | 2.3 1 | 11 12
7 3.2 —0.8 12 23 1.3 2 10.2 2
8 12 07 1.1 1 2 13 172 2.7
9 1.1 -0.6 21 2 1 1 —10.5 09
10 14 -17 32 12 2 | 12.8 32
11 0.7 —0.6 15 2 1. 21 —10.5 2
12 0.8 —0.8 -1.4 1 1.2 2 10.7 3
13 0.53 09 -19 13 . 4 255 4
14 0.9 —3.2 2.1 2 2 1 20.6 2
15 1 07 2.2 1 2.1 | 156 7
16 13 -1.2 14 12 1.5 2 21.5 0.8
17 0.85 27 -1.1 16 26 | —25 1.1
18 1.25 —0.8 1.1 1 1.5 13 158 0.7
19 1.15 09 22 1 23 1.1 236 0.9
20 0.44 -13 1 2.1 1.4 1.5 30.5 -14
21 —04 1.8 1.3 2 1.7 14 258 2.1
22 —0.7 21 13 1.9 12 1.8 -158 3
23 0.92 —3.2 1.9 14 1.8 3 189 46
24 0.4 -14 1.2 1.8 1.9 2.5 —24 5
25 0.6 —2 | 21 23 1 17.5 21
26 4.1 1.1 | 2.5 1 1.4 11 13
27 2.6 -2.1 1.5 1.1 2 1 —-17 -2.1
28 -2.6 25 -1.1 1.5 1 | -19 -5.1
29 4.6 -2.5 -2.1 2.5 0.5 2 196 | —6.1
30 1.7 -1.5 —3.2 15 25 2.5 256 | -16.1

9.1.4. [IpuMepHBbIii epedeHb TeM M TECTOBBIX 3aJaHUI HA KOHTPOJIbHbIE Pa0OThI

MonenrpoBaHUE CUCTEM YTIPaBICHHUS

1. CucrtemHBbIi aHAJIU3 — 3TO
A) MeTononorus MccieqoBaHUS LieJeHaNpaBlIeHHBIX cucTeM; b) mMeTronunka mpoBeIeHUs
CUCTEMHBIX HCCJIEeI0BaHUM;
B) dopmynuposanue ueneit cucrtemsr; ') crmocod u3yueHust 31eMEHTOB CUCTEMBI.

2. Tlpumepom kakoro momoous seisiercs hororpadus:
A) Kocsennoro nono6us; b) Ilpsamoro nmonobus; B) Ycmosroro nogo6wus; I') Jluneitnoro
moxoous.

3. Pemas oO6patHyto 3a7a4y Npu NOCTPOCHUU MAaTEMATUYECKON MOAENH, MOTYYaroT
A) He3aBUCHMBIE TTepeMeHHbIe MoJienH; J[) ypaBHEHHs COCTOSIHUS MoJenn; b) XapakrepucTiuku
Mozenu; ') BBIXOHbIE JaHHBIE MOJIEIH.

4. 3aBucumocTb y = y(t) Ha3bIBaeTCA
A) dazoBoit TpaekTopuei cucteMmsl; b) dhazoBoi minockocThio; B) BEIXOAHON TpaeKTopuei
cucteMsbl; [') BXOTHON TPaeKTOPHEH CHCTEMBI.

5. YKaxuTe KIacchl MaTeMaTHYECKUX MOJIeiei: (2 oTBeTa)
A) HIHUCKPETHO-BEpPOSTHOCTHBIE; b) HempepblBHO-3aMKHYTHINW; B) HempepsiBHO-
JETePMUHUPOBaHHBIN; [') AUCKpEeTHO-IMHAMUYECKHE.
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B nuckpeTHO-1eTepMUHUPOBAHHBIX MOJIENSIX BPEMSI SIBIISIETCA MEPEMEHHOM.
A) cratuctuueckoit; b) muckpernoii; B) ananorosoii; I') auHamMudeckoi.
7. YxKaxuTe Kakue He ObIBAIOT THUIT a0CTPAKIIUU:
A) nzonupyromas abcrpakuus; b) peanuzamnus; B) o6o0maromas abctpakius; ') nueanuzamus.
8. K xakum mapameTrpam OTHOCSTCS KO3 (DHUIIMEHTHI BI3KOCTH U yIPYTOCTH?
A) k BTOpOCTenieHHBIM; b) k onpenemnstomum; B) k BHemHUM; [7) K TOBTOPSFOIITMCSI.
9. CoOBOKYNHOCTb NPHEMOB, MO3BOJISIOIMX I[OJYy4YaTh pEUICHUS MATEMAaTUYECKUX HIIH
bu3nYecKrX 3a/1a4 Ipy MOMOIIH CITy4YalHbIX MHOTOKPATHBIX UCTIBITAHUI — 3TO
A) meton Maknapena; b) meron Monte-Kapno; B) meTon BerueToB; ') MeToa aaaiuTHBHBIN
KOHTPYSHTHBIH.
10. Arperar — 310
A) abcTpakTHOE MaTeMaTHUYECKOE ONMHCAaHHWE MOJeNied pasziauvyHoro tumna; b) dopma
MpelCTaBICHUs] CTPYKTYp; B) MeTon ommcaHusl CTaTUCTUYECKUX XapaKTEPHUCTHUK.

9.1.5. Tembl 1a00paTOPHBIX padoOT

1. MOJAEJIMPOBAHUE CUCTEM VYIIPABJIEHNMA C UCITOJIbB3OBAHUWEM JIOKAJIBHOI'O
KBAIPATMYHOI'O KPUTEPUA .
2. UI3YYEHUE HEKOTOPBLIX BOSMOXXHOCTEN PABOTBI B CUCTEME MATHCAD

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

HauaTpe uzydeHue quCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILTAHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJIpHO
oOpamaTbcsi K PEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcureTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacniucanue BeOMHApOB U 3anycy BeOMHAPOB MyOIHUKYIOTCS B 3JIEKTPOHHOM KypCe 0 TUCHUIUIMHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepHabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.
Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB
Buasl 1oNOIHUTENBHBIX OLICHOYHBIX | DOpMBI KOHTPOJIS U OLIEHKHU
MaTepuaoB pe3yJabTaToOB 00yUYEeHUs

Kareropuu o6yuaronuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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