MHUHUCTEPCTBO OBPA3OBAHUMS 1 HAYKH POCCUIICKOM ®EJIEPAIINA
®denepajbHOE TOCYIaPCTBEHHOE OIIKETHOE 00Pa30BaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHusl

«TOMCKMI TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITPABJIEHUA U PAIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXJIAIO
Jupexrop nemapraMmeHTa 0Opa3oBaHUs
II. E. Tposia
« _» 20 T

PABOYAS ITPOTPAMMA JTNCHUTUJIMHBI
MopesmpoBanme cucTeM ynpabJieHUs

VYpoBeHb 00pazoBaHus: Bbicliee 00pa3oBaHue - GaKkaIaBpuaT

Hanpasnenue noarotoku / cnenuanbHOCTh: 27.03.04 YnipaBieHue B TeXHHYeCKHX CHCTEMaX
HanpasnenHocts (mpoduis) / cnenuanu3anys: YnpasjieHue B po00TOTEXHHYECKUX CHCTeMAax
®dopma 00yueHHUs: OUHAA

@akynsrer: @PBC, @aky/jabTeT BHIYMCIUTEIBHBIX CHCTEM

Kadenpa: KCYII, Kadeapa koMnblOTEepHBIX CHCTEM B YIIPABJIE€HHH U MPOEKTUPOBAHUM
Kypc: 4

Cemectp: 8

VYueOnpiii man Habopa 2018 roga

Pacnpenenenune pabodero BpeMeHH

Ne Byl yueOHOM 1eITeTbHOCTH 8 cemectp Bcero EnnHunel
Jlexmun 32 32 4acoB
JlaGopaTopHbIie pabOThI 32 32 4acoB
KonTpoas camocTtosiTennbHON paboThI (KYypCOBOM 18 18 4acoB
MPOEKT / KypcoBas paboTa)

4 Bcero aynutopHbIX 3aHATHI 82 82 4acoB
5 CamocTosTenbHas padoTa 98 98 4acoB
6 Bcero (6e3 ax3amena) 180 180 4acoB
7 IToaroroBka u cmada dK3aMeHa 36 36 4acoB
8 OO61as TpyI0eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

DK3aMeH: 8 ceMecTp
KypcoBoii mpoekT / KkypcoBast paboTa: 8 cemectp

JIOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MOANNCHIO
Vudbopmarius o Biageiblie: Tomck 2018
OUO: lenymaHoB A.A.

IomkHOCTD: PexTOp

Hata mognucanus: 20.12.2017
VHUKaQJIbHbIN MPOrpaMMHBbINI KITIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

CornacoeaHa Ha noptane N2 40067



P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
nporokot Ne 15 ot « 19 » 6 2018 1
JIMCT COI'TTACOBAHUA

PabGouass mporpamMma OUCHHMIUIMHBI COCTaBJI€HA C ydeToM TpeboBaHUi (QeneparbHOTO
rOCyIapCTBEHHOTO 00pa3oBaTebHOTO cTaHaapra Beiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO
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3aBeAyONnii BRITYCKAIOIIEH Kad.
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KOMIIBKOTCPHBIX CUCTEM B
VIIpaBJICHUH U MTPOEKTUPOBAHUT
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JlotieHT Kadenpbl KOMIIBIOTEPHBIX
CHICTEM B YIIPABICHUH U
npoektupoBanuu (KCVYII) H. 10. Xabubynuna
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1. ]_Ie.]'[I/I H 3a1a91 JUCIHUIIJIUHBI

1.1. Hean AucUMNIHHBI

Lenbro Kypca sBisieTCA:

- 3HAKOMCTBO CTY/ICHTOB C OCHOBHBIMHU TIOHATUSMHU MOJISITUPOBAHUS CUCTEM,

- C YUCJICHHBIMH METOJIJaMHU MOJCITUPOBAHMUS,

- C OIIMCAaHNEM MaTeMaTHICCKUX MOJICTICH YIpaBICHUS B IIPOCTPAHCTBE COCTOSHUM,

- C KOHIICTIIIHEH COBMEIIIEHHOTO CUHTE3a MPpH ()OPMUPOBAHUHU YITPABIISIONINX BO3ICHCTBUH,

- C METOJJaMH aHATTUTUYIECKOTO KOHCTPYUPOBAHHS ONTHMAIILHBIX PETYIISITOPOB,

- ¢ MerogamMu (OPMHUPOBAHUS CIEAAIIAX CHUCTEM aJaNTHBHOTO YIIPABICHHS IMPU HETOTHOU
nHpopMaIuu 00 00bEKTe C OTUOKAMH

- Pa3BUTHE CIIOCOOHOCTH BBISBISTh €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOJieM, BOSHUKAIOIINX B
xoJ1e TPo(heCCHOHALHOUN JIEATSIIBHOCTH, MPHUBIICKATh JUISI WX PEIICHHS] W3YYECHHBIM MaTeMaTHYCCKUI
arrmapar

- Pa3BUTHE CIIOCOOHOCTH TIPOBOJUTH BBIYUCIHTEIBHBIC SKCIEPUMEHTHI C WCIIOJIb30BAHUEM
CTaH/JAPTHBIX MPOTPAMMHBIX CPEICTB C IENbIO IMOJYYCHUS MAaTEeMaTHUYECKUX MOJIEJICH IPOIECCOB H
00BEKTOB aBTOMATH3AIMH U YIIPABICHHUS

1.2. 3apaum AUCHUIIHHBI

— TIONyYeHHWE TIOHMMAHHUS TOTO, YTO MaTeMaTHYeCKOe MOJCIUPOBAHUE C TOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPOB SIBIIICTCSI MOITHBIM, & HHOT/IA M €MHCTBCHHBIM CPEJICTBOM IPOEKTHPOBAHUS
CIIOKHBIX CHCTEM;

—  W3y4YeHHE MPHUHITUIIOB, METOJOB MOJICIIMPOBAHUS, YHCICHHBIX METOJIOB MOJCTHUPOBAHUS H
WHTEPIIPETAIUH ITOJTYYCHHBIX PE3YIIbTaToOB;

—  W3y4CHHE METOJIOB MPOCKTUPOBAHUS CHUCTEM YIPABIICHUS JUII OOBEKTOB WIIM IPOIECCOB,
MaTeMaTHICCKUE MOJICIM KOTOPBIX 3aTaHbl B MPOCTPAHCTBE COCTOSIHHMH CHCTEMON OOBIKHOBEHHBIX
muddepeHnInanbHbIX YpaBHEHUH,

— TIOJNlydCHHWE HAaBBIKOB PEIICHUs 3a]a4 MOJCIHPOBAHUS C TIOMOIIBIO COBPEMEHHBIX
MaTeMaTHYEeCKHX TTaKeTOB;

— pa3BUTHEC HABBIKOB COCTABJICHHS HAyJYHO-TEXHHYECKHX OTYETOB TIO0  pe3yibraram
BBITIOJTHEHHOH paOOThI, TOITOTOBKY ITyOJTMKAIIM 110 Pe3ylIbTaTaM HCCISOBaHUH U pa3paboToK

2. MecTo aucumMiuiaibl B ctpykrype OITOII

Huctununa «MoaenupoBanue cuctem ynpasienus» (b1.B.OJ[.12) otHocutcs k Omoky 1
(BapuaTHBHAs 4acTh).

[IpenmecTBylOMMH  TUCHUIUVIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUSA, SBISIOTCS:
JluckperHass mareMaThka, Maremarndeckas JIOTHKa U TEOpHUS aJropuTtMoB, Teopusi aBTOMaTHUYeCKOTO
yIpaBIeHUS.

[TocnenyromuMu TUCHUILTMHAMM SIBISIOTCS: [IpeaauninomMmuas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHUS JUCHUILIMHBI

[Ipouecc n3yueHus: AMCUUILTUHBI HAIIpaBleH Ha (OPMHUPOBAHKE CIAESTYIOIIUX KOMIETEHITHI:

—  OIIK-2 crnocoOHOCTBIO BBISBISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJieM, BO3HUKAIOIINX
B Xoe MpoeCCHOHATBHOU NEATENbHOCTH, MPUBIEKATh JJS WX PEUICHUS COOTBETCTBYIOIIMHA (DU3UKO-
MaTeMaTH4YeCKUH arapar;,

— TIK-2 cnocoOHOCTBIO MPOBOJUTH BBIYHCIUTEIBHBIC SKCIIEPUMEHTHI C HCIOJIb30BAaHHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEICTB C LENbI0 MOJYyYCHHS MaTeMaTUYeCKUX MOJENed MpoleccoB U
00BEKTOB aBTOMATH3AI[MH U YIIPABJICHHUS,

— JIK-3 roTOBHOCTHIO Y4YacTBOBaTh B COCTABICHUU AaHAIUTHYECKUX OO30pOB U Hay4yHO-
TEXHUYECKUX OTYETOB IO pe3ylbTaTaM BBITIOJTHEHHONW paboThl, B TMOATOTOBKE MYOJIHKAIMK TIO
pe3ynbTaTaM UccleIoBaHUH U pa3paboTok;

B pesynbrare u3ydeHus TUCIUTUTMHBI 00yJatolUics JOKEH:

— 3HATbh OCHOBHBIC MOHSATHUSA, MPUHLHUIIBI U METOJbl MOJAEIUPOBAHUS CIOKHBIX JTUHAMHUYECKUX
CUCTEM; QJTOPUTMbI YIPABICHUS METOJAMHM AHAIMTHYECKOTO KOHCTPYUPOBAaHUS MO KBaJIpaTHUUHBIM
KPUTEpUSIM KadeCTBa; METOJbI MPOEKTHUPOBAHMS CHUCTEM YIpPaBIEHUS i OOBEKTOB WU TPOIECCOB,

CornacoBaHa Ha noptane N2 40067 3



MaTeMaTU4YeCKHe MOJEIH KOTOPBIX 33JaHbl B TNPOCTPAHCTBE COCTOSHUN CHCTEMOW OOBIKHOBEHHBIX
middepeHInanbHbIX ypaBHEHUH; YTO MaTeMaTHYECKOE MOJAEIMPOBAHUE C TOMOIIBI0 COBPEMEHHBIX
KOMIIBIOTEPOB SIBJIICTCSI MOILHBIM, a WHOIZIA U €IUHCTBEHHBIM CPEIACTBOM IIPOCKTUPOBAHMS CIIOKHBIX
JUHAMHAYECKUX CUCTEM.

— yMeThb HCIIOJIb30BaThb YHMCIICHHBIE METOJbI
IIPOCKTUPOBATh  CIENAIIYI0 CHUCTEMY aJalTUBHOIO
HMHTEPIPETUPOBATH IIOJIyYEHHBIE PE3YIIBTATHI.

—  BJAJeTh HAaBBIKAMH HCIIOJIB30BAaHUS YHUCIECHHBIX METOJOB MOJECIMPOBAHUS U UHTEPIPETALIUN
IIOJIy4CHHBIX PpE3yIbTATOB; HABBIKAMHU IIPOrPAMMHUPOBAHMS 3aJad MOJCIMPOBAHHUS M OLEHKH MX
BBIUMCIIATEIIHONW CIIO)KHOCTH, |[HABBIKAMH PEIICHHs 3a]ad MOJEIHPOBAHUS C MOMOIIBI0 COBPEMEHHBIX
MAaTE€MaTU4YEeCKUX ITaKETOB.

i1 MOACIIUPOBAHUA CHUCTCM  YIPABJICHUA,
YIOpaBJICHUA IMIPU  HCIOJIHOM  HU3MCPCHUU,

4. O0beM AUCHMIIMHBI M BUABI Y4e0HO# padoThI
OOmast TpyZIOEMKOCTh IUCIMIUIMHBI cocTaBisieT 6.0 3a4eTHBIX EIUHHIBI W TIPENCTaBlieHa B
Tabnuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb JUCITUILINHBI

Bupr yueOHOI neaTenbHOCTH Bcero gwacos CemecTpsl
8 cemectp

AyauTopHbIe 3aHATHS (BCETO) 82 82
Jleximun 32 32
JlabopaTopHbIie pabOThI 32 32
Kontposnbs camocTosiTenbHOM paboThl (KypcOBOM MPOEKT / 18 18
KypcoBas paboTa)

CamocrosTenbpHas paboTa (Bcero) 98 98
BrimonHenne KypcoBoro mpoekra / KypcoBoit paboThl 63 63
Odopmiierre 0T4ETOB 10 JTabOPATOPHBIM paboTam 19 19
[TpopaboTka JEKITMOHHOTO MaTepraia 16 16

Bcero (6e3 ax3amena) 180 180
IToaroroBka u cmada dK3aMeHa 36 36

OO6mast TpPyI0E€MKOCTh, U 216 216
3aueTHble EnuHUIB 6.0 6.0

5. Conepxxanmne TUCUMIIIIMHBI
5.1. Pa3aeqnl JUCHMILIMHELI 1 BUABI 3aHATHI
Paznenbl nMCHMIUIMHBI M BUBI 3aHATUH TPUBEICHBI B Ta0mwmiie 5. 1.
Tabmuna 5.1 — Pa3geinsl IUCHUIUIMHEL U BUJIBI 3aHATUI
HasBaHus pa3neioB JUCLHUILIMHEL Edre 8B S8 regre=s 38 s
8 cemecTp

1 OcHOBHBIE MOHATHS MOJCTUPOBAHUS 8 0 18 6 14 OIIK-2, T1K-2,
CUCTEM. ITK-3

2 YucneHHble METO/IbI MOJIETTUPOBAHUSI. 12 20 12 44 OIIK-2, IIK-2
3 MoaenupoBaHHE CUCTEM YIIPABIICHHUS. 12 12 80 104 | OIIK-2, [1K-2,

ITK-3
Hroro 3a cemecTp 32 32 18 98 180
Htoro 32 32 18 98 180
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5.2. Coaep:xkanne pa3aeioB JMCUUILIHHBI (110 JTEKIUSIM)
Coneprkanue pa3ienoB TUCIUIUIMH (TI0 JICKIUSAM ) IPUBEICHO B Tadmuie 5.2.
Tabmuma 5.2 — ComeprkaHue pa3aeiaoB TUCITUILIH (10 JICKITHSIM)

(0]]
MK
ocC
M
bIC

HasBanus pasnenos Coneprkanue pa3iesioB TUCHUILTUHBI (10 JICKIUSIM)

KO

8 cemecTp

1 OcHOBHBIE TOHATHS OcHOBHBIE IOHATHS MOJIETUPOBAHUS CUCTEM. 4 OIIK-2,
MOJICTTUPOBAHMS CUCTEM. | MoJenb: CBOMCTBA, KIIacCU(pHUKAIINN, ONIPEACTICHUS. [1K-3
Cucrema: UCTOPUUECKOE PA3BUTHE TIOHATUS CUCTEMBI,
MOJIEJIA «YEPHOT0 SIIHKa», COCTaBa U CTPYKTYPbI
CUCTEMBI, CTPYKTypHas cxeMa, Kilaccu(pukaluu,
aHAJIU3 U CUHTE3 CUCTEM, OCHOBHbIE CUCTEMHbIE
IPUHLIMIIBL, TOHATHS U OTIPEACICHUSI.
MopenupoBaHue: onpeaeIeHne, KITacCupUKaus
METOJIOB MPE/ICTABICHUS CUCTEM, METO/IbI
(hopman30BaHHOTO U HEPOPMATU30BAHHOTO
MIPEJICTaBICHUS CUCTEM, KilacCU(UKaAIUs BUJIOB
MOJIETUPOBAHUSI.

Maremarnueckoe MoaenupoBanue: Llenu u 3agaun 2
MaTeMaTHYECKOTO MOJICIIMPOBAHUS. DTarlbl
MOCTPOEHUS, OCHOBHBIC XapaKTEPUCTUKH U
KJ1acCU(pUKAIIS MaTeMaTHUYEeCKUX MoJieNel, (hopMbl
MPEICTABICHHS MAaTEMAaTHUECKUX MOJICIICH:
HETIPEPBIBHO-IETEPMUHUPOBAHHASI, HETIPEPHIBHO-
BEpPOSTHOCTHAS, TUCKPETHO-IETEPMUHUPOBAHHAS U
JTUCKPETHO-BEPOSITHOCTHASL. METO/IBI YIIPOIIICHHSI
MareMaTH4YeCKUX Mojesneii. MeToapl Teopun moaoous.
Hcnons3oBanue Teopun moao0ous mpu Gu3ndeckom
MoJieTpoBaHuH. MaTemaTiuieckoe nojooue.
ArperatuBHoe MojzienupoBanre. OCHOBHBIE
XapaKTepUCTUKU arperaTuBHON MOJIEINH.
Maremarudeckoe onvcaHue npoiecca
(yHKIIMOHHUPOBAHHUS arperara.

CraTtucruyeckoe MOAECTUPOBAHKE: METO/IbI UMUTAILIUU 2
Ha DBM ciy4aiiHbix 351eMeHTOB. MoieiupoBaHue
ciydaHbIX BemurH. Metosibl MonTe-Kapiio
BBIUMCIICHUS KPAaTHBIX HHTErpajioB.MiMuTannonHoe
MojienupoBanue. [IpuHIMITBI TOCTpOEHUs
UMUTAUMOHHBIX Mojeneld. Opranu3zamus npoiecca
MoienupoBanusi. CriocoObl UMUTAIIUMU. DTaIlb
UMUTAMOHHOTO MojenpoBanus. [Inanuposanue
UMUTAIUOHHBIX YKCTIEPUMEHTOB: CTPATEruueckoe u
TaKTU4ecKoe rianupoBanue. O6paboTka 1 aHAIU3
pe3ynbTaToB MojienupoBanus. JlocTonHcTBa U
HEIOCTAaTKU UMHUTAIIMOHHOTO MOJICIIUPOBAHHUS

Hroro 8

2 YuclneHHbIE METOIBI DNeMEHThI TEOPUHU NOTPEMIHOCTH. MeTOo bl 12 OIIK-2,
MOJICTIUPOBAHUSI. npUOIIKEHUS TaHHBIX: UHTEPIIOIMPOBaHUE, CIUIAH- [1K-2
(GyHKIMH, anIpPOKCUMAIIHS METOIOM HauMEHBIINX
kBagpatoB. YncnenHoe nuddepeHnupoBanmue u
MHTErpupoBaHue. MeTobl peleHns! HeTMHEUHbBIX
YpaBHEHUH U cUCTEM. Perienue 3a1a4 MaTpu4aHOU
anreOpsl: 00YCIOBICHHOCTh CUCTEM U MaTpHII,
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TOYHBIE U UTEPALIMOHHBIE METOBI PEILICHUS CUCTEM
JUHEHHBIX adreOpanyecKux ypaBHEHHI, METOIbI
BBIUMCIICHUS] COOCTBEHHBIX 3HAYEHUI U BEKTOPOB

MaTpHL.
Hroro 12
3 MogenupoBanue OnucaHue cUCTEM B IPOCTPAHCTBE COCTOSHUM. 12 | OIIK-2,
CUCTEM YIIPaBJICHMUSL. AHanuTH4YeCcKoe KOHCTPYHPOBAHUE ONTUMAIIbHBIX I1K-2, TIK-
PEryIsTOPOB: ONTUMAJIBHOE YIIPaBJIEHUE TPU 3

MUHHMMM3ALHN KJIIACCHYECKOTO KBaIPaTUYHOTO
(dyHKIIMOHATA, 0000IIEHHOM pabOTHI U JIOKATHHOTO.
MonenupoBaHue CHCTEM ONITUMAJIBHOTO YIIPaBICHUS:
OCHOBHBIE TIOHATHUS IU(PPOBBIX CUCTEM YIIPABJICHUS,
AITOPUTMBI MOAEINPOBAHUS IIOBEICHUS
yIpaBiIsieMoro 00beKTa U CUHTE3a ONTUMAJIbHOTO
yIpaBJICHHs. MOETUPOBAaHUE CUCTEM YIIPABICHUS
IIpY CIIy4alHBIX BHEIIHUX BO3JAECHCTBHSX:
MOJIETMPOBaHHE MOBEACHUS 00BEKTa IPU HATUUUN
BHEIIHUX BO3MYIIECHH, ONTMCAHHE MAaTEMaTUYECKON
MOJEIIN U3MEPUTEIIBHOTO KOMILJIEKCA, OLICHUBAHUE
coctosiHus Mmozenu ¢puisTpoMm Kanmana, cuares
YIPaBJISIONIMX BO3ICUCTBUM 10 OLEHKaM COCTOSHUA.
CuHTE3 aJanTUBHOM CIIEIANIEH CUCTEMBI YIIPABJICHUS:
OCHOBHBIE TIOHATHS aallITUBHBIX CUCTEM YIIPABIECHUS,
OJIHOBPEMEHHOE OLICHUBAaHUE COCTOSHUS U
rapaMmeTpoB MOJIeNIn 00bEKTa, aITOPUTMBI CHHTE3a
aJaIITUBHOTO YIIPAaBJIECHUS. Y4eT OrpaHUYEHUN U
3arma3ApIBaHui 1o yrpasieHuto. O0mas cxema
CUHTE3a aIallTUBHBIX CUCTEM yrpaBieHus. [ [pumepsl
MIOCTPOEHUS MaTEMAaTHYECKUX MOJIEEH.

Hroro 12

Hroro 3a cemecTp 32

5.3. Pazesibl JMCHUIVIMHBI U MEKIMCUUIIJIMHAPHBIE CBSI3HU ¢ 00eceYuBAOIIUMH (P eAbL Ty IAMM)
U o0ecnieynBaeMbIMU (MOCJIEXYONIMMH) JUCHUILIHHAMU
Paznenbl quctuIInHbl 1 MEXKIUCHUILIMHAPHBIE CBSA3M ¢ 00SCIECYMBAIOMIUMHE (TIPEABIAYIIIMMU) U
obecrieunBaeMbIMH (IO CIISTYIONTUMHI ) AUCITUTUTMHAMHE TIPEJCTaBICHBI B TabuIe 5.3.
Tabnuma 5.3 — Pa3gensl AMCHMIUIMHBI U MEXAUCIMILIMHAPHBIE CBSI3H

Ne pa3nenoB maHHO#M MUCHIMIUIAHBL, JIJIs
KOTOPBIX HEOOXOANMO U3y4EHUE

HauMmeHOBaHKE TUCIUILIAH o0ecrneynBaroUX U 00ecreunBaeMbIX
JUCHUTIINH
1 2 3
[IpenmecTByromue JUCLHUATILIINHBL
1 IuckpeTHass MaTemaTuka + +
2 Maremarnueckas JIOTMKa U TEOpUs aIlTOPUTMOB +
3 Teopust aBTOMaru4ecKoro ynpasieHHUs +

[Tocnenyromue TUCHUTIINHBL

1 Hpe,[[,Z[I/IHJ'IOMHaH IMpaKTHKa + + +
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5.4. CooTBeTCTBHE KOMINETEHIIHIA, JOPMUPYEMBIX NPH H3YYEeHUH JHCHHILUINHDBI, 1 BHI0B 3aHSITHI
CooTBercTBHE KOMIETEHIUH, (OPMUPYEMBIX NpPU HM3YYEHHHM AWUCIHUIUIMHBI, W BHJOB 3aHATHN
MpEACTaBICHO B TabmuIe 5.4.
Tabnmuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX IMPH H3YYEHUH AWUCIHUIUIUHBI, U BUIOB
3aHATUHU

Bunnl 3ansatuit

@OpMBI KOHTPOJIA

Komme
TCHIIU
Hu

S6 B8 Oa¥EEx 858

Jle
K

@)
=
&
N
+

+ + + KonrposnbHas padora,
Ok3amed, OTUeT 110
nmabopaTopHOil padore,
3aiuTa KypcoBbIX IPOEKTOB
/ KypCcOBBIX padoT,
Pacuernas pabora, Tecr,
OT4er 1o KypcoBoMy
IIPOEKTY / KypcoBOil paboTe

I1K-2 + + + KonTpomnsHnas pabora,
Ox3ameH, OTYeT Mo
nmabopaTopHOi padore,
3anuTa KypcoBbIX IPOEKTOB
/ KypcoBsIX pabort, Tecr,
OTtyer no KypcoBoMy
MPOEKTY / KypCOBOM paboTe

[1K-3 + + + + Konrponbhas padora,
9Ok3ameH, OTUET 110
nmabopaTtopHoit padore,
3anuTa KypcoBbIX TPOEKTOB
/ KypCOBBIX paboT,
Pacuernas pabora, Tecr,
OTuer no KypcoBOMY
MPOEKTY / KypCOBOM paboTe

6. UnTepakTBHBIE MeTOAbI U GOPMbI OPraHU3aLMU 00yYeHUs
He npenycmorpeno PYIIL.

7. JlabopaTtopHbie padoThI
HanmeHnoBaHue 1a00paTOpHBIX PadOT MpUBeIeHO B Tadiwmie 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTtopHbIX paboT

(01§
MK
oC
M
bIC
KO

Haspanus paznenon HaumenoBanue nabopaTtopHbIx padoT

8 cemecTp

2 YuclneHHbIE METOIBI Craructrueckoe MoJeanupoBanue, (3agaun 1-4), 4 OIIK-2,
MOJICTTUPOBAHUS. [cTpanuip! 81-93]/B [] yka3aHbl CTpaHUIIBI y4eOHOTO I1K-2
nocoowusi:Pemernukopa I.H. MonenupoBanue cucteM:
yue6. mocobue / [ H. Pemernukosa; @enepanbHoe
areHTCTBO MO 00pa30BaHUI0, TOMCK. rOC. YH-T CUCTEM
yIIp. ¥ PaJHOIIEKTPOHUKH. — 2-€ U3, Iepepad u AOTIL.
— Tomck: Tomck. Toc. yH-T CUCTEM YIIp. U
pannosnexkrponuku, 2007. — 441 c.,rae pazMenieHa
TEOPHS U METOAMYECKUE YKa3aHUS JIJISl BBITTOJIHEHUS
KOHKPETHBIX JIA0OPATOPHBIX 3a/IaHUI

[Tpubnmxenue AaHHBIX, (3a7a4u 5-14), [cTpaHUIBI 4
137-150, 155-172]

MeTto bl HUHTCPNOJIMPOBAHUS 110 PABHOOTCTOAIIUM 4
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y3J1am, uyuciieHHoe auddepeHunpoBanue u
UHTErpupoBanue, (3agauu (15-36), [crpanuipt 150-
155, 172-185]

Pemenne HenmMHENHBIX ypaBHEHUH, CUCTEM 4
HEJIMHENHBIX YPAaBHEHUH U 33]1a4 MaTPUYHOM
anreopsl, (3agaun 37-59), [crpanuist 196-260]

Pemenune muddepeHanbHpIX YpaBHEHHN U CUCTEM, 4
(3amauun 60-66), [cTpanurp 260-280]
Hroro 20
3 MogenupoBaHue MojenupoBaHyue CUCTEM ONTUMAJIBLHOTO YIIPABJICHMUS, 4 OIIK-2,
CUCTEM YIIPaBIICHUA. (3amauun 67-69), [ctpanurp 300-313] [1K-2
MopenupoBaHue CUCTEM YITPABICHUS 110 OLEHKaM 4
cocrostaus, (3amaun 70-72), [crpanuiisr 314- 325]
MonenupoBaHue CHCTEM aIallITUBHOIO YIIPABICHUS, 4
(3amaumn 73-75), [cTpanurpt 325-337]
Hroro 12
Wroro 3a cemectp 32

8. IlpakTHyeckue 3aHATUA (CEMUHAPBI)
He npenycmorpeno PYII.

9. CamocrosiTeibHas padora
Bunel camocTosiTennbHON paboThl, TPYAOEMKOCTh U (OPMUpPYEMbIE KOMIIETEHIIUHU MTPEICTaBICHbI B
tabnuue 9.1.
Tabmuma 9.1 — Buapl caMocTosITeIbHON PaObOThI, TPYIOEMKOCTh U (POPMUPYEMBbIE KOMIIETEHITUN

Buzsl camocroatenshoit & £ 4 2 2 E
HazBanus paznenos g 2% 5 & = z DOpMBI KOHTPOJIA
paboTsl ~ o o E o 2
8 cemecTp
1 OcHOBHBIE IOHATUA [TpopaboTka JEKITMOHHOTO 6 OIIK-2, |Tect
MOJICTMPOBAHUS CUCTEM. |MaTepuaia [1K-2,
Hroro IIK-3
2 YucneHHbIE METOIbI [IpopaboTka JEKITMOHHOTO 5 |OIIK-2, | Oruet no nmabopaTopHOit
MOJICITUPOBAHUSI. Marepuana [1K-2 pabore, Tect
OdopmiieHre 0TYETOB 110 7
1abopaTopHBIM paboTam
Hroro 12
3 MoaenupoBanue cucteM | [IpopaboTka JIEKITMOHHOTO 5 OIIK-2, 3amura KypcoBBIX
yIPaBJICHHUS. Marepuaia [1K-2, MPOEKTOB / KypCOBBIX
OdopmieHne 0T4ETOB 110 12 IIK-3 pabor, Or4er 1o /
n1abopaTopHBIM paboTam KypcOBOMY IIPOCKTY
KypcoBoii pabote, OTuet
BeinonHeHnne KypcoBoro 63 1o jaboparopHoi padboTe,
MPOEKTa / KypcoBOi Tect, Dx3amen
paboThI
Hroro 80
Hroro 3a cemecTp 98
[ToaroroBka u craua 36 DK3aMeH
JK3aMEeHa
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Hroro

134

10. KypcoBoii npoekT / KypcoBasi padora

TpynoeMKoCTh ayqUTOPHBIX 3aHATUH W (opMUpyeMBble KOMIIETCHIIMM B pPaMKaxX BBIIIOJHEHUS
KypCOBOTO MPOEKTa / KypcoBOW paboThl peacTaniensl Tadmuue 10.1.
Tabmuma 10.1 — TpymoeMKoCTh aymUTOPHBIX 3aHATHA W (QopMUpyeMble KOMIIETEHLMH B paMKax
BBITIOJIHEHUS KYPCOBOT'O MPOEKTa / KYpCOBOU pabOTHI

o . &}
HanmeHoBaHue ayUTOPHBIX 3aHSTHIA *HgE84Are=s8 2=
8 cemectp
CornacHo 3aJjaHUIO OCYILECTBIIACTCS: 1) YnCIeHHOE 18 OIIK-2, TIK-3
MOJIeTHpOBaHue, 2) opOpMIICHHE OTYETa [0 KypcoBoi padore,3)
odopMIIsieTcs Ipe3eHTAIHS IS 3alUTHl KypCOBOM paboTEHI.
Wroro 3a cemectp 18

[IpumepHas TemaTrka KypCOBBIX IPOEKTOB / KypCOBBIX padoT:

10.1. TembI KypCcOBBIX IPOEKTOB / KYpPCOBBIX padoT

1) Maremaruueckast MOAETb IPSIMOJIMHEWHOTO JIBUKEHUSI CyIHA

2) Maremarudeckasi MOZENb IPSIMOJIMHEWHOTO IBKEHHSI MEKaHYM-poOoTa
3) Maremarnueckast MOJIE€Nb ABM)KEHUS CyJHA 110 33JJaHHON TPAEKTOPUU

4) Maremarndeckasi MOJICNIb BPAIIAaTEIbHOTO JIBIKECHUS
5) Maremarnueckas Mojeidb MPOM3BOJCTBA, XpPaHEHHUS U CcOBITA TOBapa IOBCEJHEBHOTO

crpoca
— 6) Marematuueckas MoJieNb IBUYKEHHUS KOJIECHOTO poOoTa 1o 3aJaHHOM TPaeKTOpUu
— 7) MonenupoBaHue CHUCTEM YIOPaBICHUS B TMPOCTPAHCTBE COCTOSHUM  METOJaMu
AHATUTUICCKOTO KOHCTPYHUPOBAHUS TI0 KBAIPATUYHBIM KPUTCPHUSIM
11. PeiiTuHroBasi cucreMa Jisi OLEHKHU YCIEeBAEeMOCTH 00y4aoIIUXCst
11.1. banjabHble OllEeHKH /JIs1 3JIEMEHTOB KOHTPOJIs
Tabmuma 11.1 — bayuibHBIE OTIEHKH JIJIS1 SIEMEHTOB KOHTPOJIS
. . MakcuManbHbIN
N MakcumanibHbIN MakcuManbHbI
DneMeHThI Y4eOHOM 0aJ1 3a IepuoI Bcero 3a
Oamn Ha 1-yto KT ¢ |  Gamr 3a mepuop
NEeATEbHOCTH Mexay 2KT u Ha CeMecTp
Havasia cemectpa | Mexay 1 KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
3ammTa KypcoBBIX 22 22
MIPOEKTOB / KypCOBBIX
pabor
KonTpoawsHas pabora 10 10
Otuer 1o KypcoBomy 9 9
MIPOEKTY / KypcOBOM
pabore
Otuer no mabopaTtopHOit 2 4 4 10
pabore
Pacuernas pabora 9
Tect 10
Hroro makcumym 3a 4 58 70
MepuoJI
OKk3aMeH 30
Hapacratomum nrorom 4 12 70 100
9
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11.2. Ilepecyer 6a/1JI0B B OLICHKH 32 KOHTPOJIbHBbIE TOYKH
[TepecueT 6amIOB B OIICHKH 32 KOHTPOJIBbHBIC TOUKH MPEICTaBIcH B Tabmuie 11.2.
Ta6numa 11.2 — IlepecueT 6ayIOB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

bayel Ha 1aTy KOHTPOJIBHOUW TOUYKHU Onenka

> 90% ot MakcuMabHOU cymMMbl OaioB Ha naty KT 3)

Ot 70% 1o 89% oT MakcuManbHON cyMMBbI OayioB Ha gary KT

Ot 60% 10 69% ot MmakcumMalibHO cyMMbI 0ayu1oB Ha aary KT

N W | P>

< 60% oT MakcuMaabHOU cyMMbI OamioB Ha aaty KT

11.3. Ilepecyer cymMMBbI 02/1710B B TPAAHIMOHHYIO M MEKIYHAPOIHYIO OLIEHKY
Ilepecuer cymMMBl 6asIOB B TPAAUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY IpEJCTaBlIeH B TabnuIe
11.3.

Tabmuua 11.3 — [IepecueT cymmbl OaJIJIOB B TPAJUIIMOHHYIO U MEXAYHAPOIHYIO OLIEHKY

Hrorosas cymma 6asios,

Omuenka (I'OC) YUHTBHIBAET YCIEIIHO CIAHHBIN Ouenka (ECTS)

9K3aMeH

5 (oTm4HO) (3a4TEHO) 90 - 100 A (OTIUYHO)
85 -89 B (ouens xopoio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xopormio)
70-74
65 - 60 D (ynoBieTBopUTEIHHO)

3 (YyAOBIIETBOPUTEIHHO) (3a4TEHO) 50 - 64 E (nocpercraentio)
2 (seynoBneTBOpUTEILHO) (He Hwmxe 60 6amios F (HeynoBneTBOpHUTEIHHO)

3a4TEHO)

12. Y4eOHO-MeTOAUYeCKOEe U MH(OPMALMOHHOE o0eceyeHre JUCIUILTHHbI

12.1. OcHoBHas JUTEpaTypa
1. PemernukoBa ["H. MoaenupoBanue cuctem : YueObHoe mocooue. - 2-¢ u3fl., nepepad. u JoIl. -
Tomck : TYCYP, 2007. - 440 c. (manmuuue B 6ubaunoreke TYCVYP - 70 2k3.)

12.2. lomosiHuTEIbHAS JIUTEPATYpPa

1. PemernukoBa, I['H. MoaenmupoBanue cuctem : YdyeOHOe mocoOue st BYy30B . - ToMck :
TYCYP, 2005. - 260 c. (mamuuue B oundnmoreke TYCYP - 50 5k3.)

2. Tleperynos, ®.U., Tapacenko ®.I1. OCHOBBI CHCTEMHOTO aHanM3a: y4ed. — 2-¢ u3., JOI. —
Tomck : U3n-Bo HTJI, 1997. — 396 c. (Hanmuuue B 6ubnuoreke TYCYP - 9 3k3.)

3. Cosertos, b.4., fxoneB C.A. MonenupoBaHue cHCTeM : YUeOHUK Ui BY30B . - 4-¢ W3,
ctepuotHil. - M. : Beicias mxkona, 2005. - 342 c. (manuuue B Oubnuoreke TYCVYP - 30 5k3.)

4. MaremaTnueckoe 1 UMUTAIMOHHOE MOJIEIMpOBaHue [ DNeKTPOHHBIN pecypc]: yued. mocodue /
AN. be3pykoB, O.H. Anekcennea. — M. MH®PA-M, 2017. — 227 c. + [on. marepuaibl
[OnexTpoHHBIl pecypc; Pexum poctryma http//www.znanium.com]. — (Beicmee o06pa3oBanue
bakanaBpuar). - Pexxum mocrtyna: http://znanium.com/bookread2.php?book=811122 (mara obpamienus:
21.07.2018).

12.3. YyeOHO-MeTOAUYECKHUE ITOCOOUS

12.3.1. Obs3aTeibHBbIC y4e0OHO-METOANYECCKHE MOCOOus
1. PemernuxoBa ["H. MogenupoBanue cuctem [DneKTpoHHBIH pecypc]: YueOHoe mocodue - 2-e
u3a., nepepad. u gomn. - Tomck TYCVYP, 2007. - 440 c. wi. Metoauueckue yka3aHusi K J1aOOpaTOpHBIM
pabotam - CTp. 81-337. - Pexum JIOCTyTa:
http://www.kcup.tusur.ru/index.php?module=mod methodic&command=view&id=145 (mara
obpamenus: 21.07.2018).
2. PemernuxoBa ["H. MoxenupoBanue cucreM ynpasieHus (ydyeOHoe MeToandeckoe mocoodue
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0 KypcOBOMY IpoekTupoBanuio) — Tomck [Dnexrponnsiii pecypc]: TYCVYP, kap. KCVYII, 2015.— 21c. -
Pexxum JOCTYyIA: http://new.kcup.tusur.ru/library/modelirovanie-sistem-upravlenija-uchebnoe-
metodicheskoe-posobie-po-kursovomu-proektirovaniju (nara obparmienus: 21.07.2018).

3. Pemernukosa ["H. MoxenupoBaHnue cucreM : YueOHOe mocobue. - 2-¢ u3., nepepad. u Jorl. -
Tomck : TYCYP, 2007. - 440 c. (CamocrositenbHas padbota ctp. 42-55, 69-80, 96-120, 362-368) (Hamuuue
B Oubmorexke TYCYP - 70 3k3.)

12.3.2. YueOHO-MeTOAMYeCKHE TOCOOMS /ISl JIMI] € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 310POBbS H
UHBAJUI0B
Y4eOHO-MEeTOIMUeCKHUEe MaTepratbl JJIsl CaMOCTOSATEILHONW U aylTUTOPHON paboThl 00ydarommxcs
W3 YHCJIa JIAL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBbSI M MHBAIUAOB MPEIOCTABISIOTCS B (POpMax,
aIalTUPOBAHHBIX K OTPAaHUYCHHUSM UX 30POBBS M BOCHPUATHS HH(OpMAIINH.
J1st Iuu ¢ HapyLIeHUsIMHM 3peHM:
- B (hopMe IMEKTPOHHOTO JTOKYMEHTA;
- B I1€4aTHON (popMe yBETNUEHHBIM HIPUDTOM.
Jist u1 ¢ HApYLIeHUsIMM CJIyXa:
- B (hopMe 3NIEKTPOHHOTO TOKYMEHTA;
— B reuyaTHOU opme.
J1st 1 ¢ HapyLIeHUsIMM ONIOPHO-ABUTaTe/ILHOIO anmnapara:
- B (hopMe 3NIEKTPOHHOTO TOKYMEHTA;
B meuyaTHou (opme.

12.4. IIpo¢eccuonanbHble 0a3bl JAHHBIX U HH(POPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI
http://edu.tusur.ru

http://lib.tusur.ru

http://new.kcup.tusur.ru/library

https://lib.tusur.ru/ru/resursy/bazy-dannyh

http://protect.gost.ru/

https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

https://elibrary.ru/defaultx.asp

http://www.tehnorma.ru/

NGO~ wWNE

13. MarepuajibHO-TEXHHYECKOe O0ecnedeHue M CHUILIMHBI U TpedyemMoe NporpaMMHoe
odecrneyeHune

13.1. O0umue Tpe6OBaAHUA K MAaTEPHAJIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHn 0
AUCHUTLIUHBI

13.1.1. Marepua/ibHO-TeXHUYECKOE U NIPOrPAMMHOE o0ecrnedyeHue ISl JIEKIIMOHHBIX 3aHATH I
Jlyisa mpoBeneHust 3aHATUNA JIEKIMOHHOTO THIIA, TPYMIOBBIX U MHIUBUIYAIbHBIX KOHCYIBTAIIHM,
TEKYILEro KOHTPOJS U MPOMEXYTOYHOM arTecTallid HCIONb3yeTCs ydeOHas ayAuTOpHsl C KOJIUYECTBOM
MOCAJIOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TIOCKOM M CTaHAApTHOHN yueOHOM Mebenbio. MeroTcs
JEeMOHCTpAIIOHHOE 000pyAOBaHHWE M Yy4eOHO-HAIIAIHBIE MOCOOMS, 00ecreurBarolIie TeMaTHYeCKue
WJUTIOCTPAIUH 110 JIEKIIHOHHBIM pa3ziefiaM AUCIUILIHHBL.

13.1.2. MarepuaJibHO-TeXHUYECKOE U IPOrPaMMHOe o0ecnedeHue /sl J1a00paTopHbIX padoT

JIabopartopusi HHPOPMAIIMOHHBIX TEXHOIOT UM

yueOHasi aynuTopusl AJisi TMPOBEACHUS 3aHITHH NMPAKTUYECKOTO TUMA, yuyeOHas aynuTopus s
MIPOBEJICHHS 3aHATHI 1a00OPaTOPHOTO TUTIA, TIOMEIIEHUE ISl CAMOCTOSTEIbHON paboThI

634034, Tomckas 06macth, . Tomck, Bepmununa ynuna, a. 74, 323 ayz.

Onucanue UMerIIerocs 000pyI0BaHUS:

- [ITK Ha 6a3e IBM PC/AT (4 mwrt.);

- [IISBM DURON SWS 40;

- [I5BM IBM PC-XT;

- [I5BM IBM/PC-386;

- [I3BM VIVO D 133 (2 wit);
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- KomnsrorepP WS2;

- [IBM "AMSTRAD";

- Jlocka MapkepHasi;

- Komruiexr cnennanusupoBanHol yueOHOM Mebenu;
- Pabouee mecTo mpermogaBaTes.
[TporpammHOe obecrieueHme:

— Foxit Reader

— Mathcad 13,14

— Microsoft PowerPoint Viewer

— Microsoft Word Viewer

— OpenOffice 4

— Windows Embedded 8.1 Industry Enterprise

Jlaboparopust CAIIP

yqe6Ha51 aAyauTopuda I IMPOBCACHUA 3aHATHH IMPAaKTUYCCKOTO THIIA, yqe6Ha;1 AyoIUTOPpHUA JIA
MIPOBEICHUS 3aHATHH JIA0OPATOPHOTO TUTIA, IIOMEIIECHUE JIJISi CAMOCTOSTEIIEHON paObOTHI

634034, Tomckas o6nacts, . Tomck, Bepmiununa ynuna, a. 74, 321 ayn.

Onucanue uMeronierocs 000pya0BaHUs:

- UnTepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Monwurtop 17,0" LG FLATRON L1750SQ SN (10 mr.);

- [Ipoexrop LG RD-DX 130;

- [I3BM -"PENTIUM-386"- 7,

- Cuctemnsniit 6710k Intel Cekeron 2.93CHz KC-1 (2 mwit.);

- Cuctemnsnrit 6710k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka MapkepHasi;

- KoMriekT crienuanu3upoBaHHON yaeOHOM Meben;

- PaGouee mecTo mpenoaaBaTes.

[Iporpammuoe obGecrnieueHue:

— Foxit Reader

— Mathcad 13,14

— Microsoft PowerPoint Viewer

— Microsoft Word Viewer

— OpenOffice 4

— Windows 10 Enterprise

13.1.3. MarepuajibHO-TeXHUYECKOE U POrPAMMHOE o0ecrneuyeHue UIsi CaMOCTOSTeIbHOIH padoThl
s caMOCTOSITENIbHON paboOThl MCHONB3YIOTCS y4eOHbIE ayTUTOpPUU (KOMITBIOTEPHBIE KJIaccChl),
PacCIOJIOKEHHBIC T10 aJIpecaM:
- 634050, Tomckas obnacts, . Tomck, Jlenuna npocnexr, a. 40, 233 ayz.;
- 634045, Tomckas obnacts, . Tomck, yn. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas obnacts, r. Tomck, Bepmununa ynuuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, r. Tomck, Bepmununa ynumna, 1. 74, 207 ayn.

CoctaB 060pyn0OBaHUS:

- yueOHas Mebenb;

- komnbloTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.81Tw. - 5 it

- KOMITBIOTEPHI MOAKIIOYEHb K ceTH «VHTepHeT» U 00ecrneunBaroT JOCTYN B AIIEKTPOHHYIO
MH(OPMAITMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[lepeueHn mporpaMMHOTO 00ECIICUEeHNUS:
- Microsoft Windows;
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- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. Martepua/jibHO-TeXHHYeCKoe o0ecredeHre TUCHUTIIHHBI /ISl JIMI] C OTPAHMYeHHBIMHU
BO3MOKHOCTSIMHU 30POBbSI H MHBAJIH/I0B

OcBoeHHME NUCUUIUIMHBI JIMLIAMU C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10pPOBbsSl U HWHBaJIUAaMHU
OCYILECTBIISIETCS C UCIIOIB30BaHUEM CPEACTB 00YUEHHUs OOIIEro U CIENHaTbHOTO Ha3HAYCHHUS.

[Ipn 3aHATHAX C OOy4yarOUIMMHUCS € HApPYLIEHHSIMH CJIyXa IPEeIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOIIEH amnmapaTrypbl, MYIbTUMEAMHHBIX CPEIACTB U JPYIMX TEXHUYECKUX CPEJICTB
npuemMa/nepenadu ydeOHOM HH(pOpPMANKMU B AOCTYMHBIX (hopMaxX, MOOMIIBHOW CHUCTEMBI INPETOIaBaHHS
U1l OOYyUaIOIIKXCsl ¢ MHBATMAHOCTBIO, MOPTATUBHOW MHIYKIIMOHHOW CHUCTEMBI. YdeOHasl ayauTopusi, B
KOTOPOHM 3aHMMAlOTCSl OOydarolIuecsi C HapylIEeHUEM cillyXa, o0opyloBaHa KOMIIBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOM, BUJEOTEXHUKOU, AEKTPOHHON JOCKOH, MYIIBTUMEIUNHON CUCTEMOM.

[Ipu 3aHATHAX ¢ 00yYaIOLIUMUCS € HAPYIIEHUSIMU 3PEHUSIMU TIPEAYCMOTPEHO UCIOIb30BaHHUE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BOSMOKHOCTH IPOCMOTPA yIaJeHHBIX 00bEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIM ciaiiia Ha 3KpaHe) Mpu IOMOIIY BUACOYBETUUUTENEH JUIsl KOM(OPTHOTO IPOCMOTpa.

IIpn 3aHsaTHsIX ¢ OOy4alOIMMUCA € HapPYLIeHHWSIMH OINOPHO-ABUIaTeJIbHOIO anmnapara
HCIIOJIb3YIOTCSl aJIbTEpHATUBHBIE YCTpPOICTBa BBOJAa MH(OPMALMM U JpPyrue TEXHUYECKHE CpeACTBa
npuema/nepenadd yaeOHOM MHpOpMalMM B JOCTYNHBIX (hopMax, MOOWJIBHON CUCTEMBbI OOy4deHMs AJst
JTIONIEN ¢ MHBAJHUIHO CTHIO.

14. OIIeHO‘IHble MaTepHajJabl U METOAUYCCKUEC PEKOMECHAALIUMA 10 OPraHM3aluy U3yICHUsA
JUCHUIIJIMHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHUAJIOB U METOAUYECKHUE PEKOMEHIaluU
Jlyis OLIeHKH cTereHu c(POPMUPOBAHHOCTU U YPOBHSI OCBOEHHS 3aKPEIUICHHBIX 32 AMCLUUILTUHON
KOMITETEHIMI HCTIONB3YIOTCSI OLICHOUHbIE MaTepUaibl B COCTaBE:

14.1.1. TecToBbI€e 3a1aHuA

1 Cucremoii HasbIBaeTCA: 1) MHOKECTBO (DYHKIIMOHAIBHBIX DJIEMEHTOB,
BBIJICJICHHOE U3 CPEIbl B COOTBETCTBUH C ONPENCTCHHOM
IEJBIO B PAMKaX ONPENEICHHOTO BPEMEHHOTO
WHTEpBaJIa;

2) COBOKYITHOCTh B3aHMOCBSI3aHHBIX AJIEMCHTOB,
000cobIeHHas OT CPEeIbl U B3aUMOICHCTBYIOMIAS ¢ HEl
KakK I1eJ10¢;

3) mocnenoBaTenbHOCTE 00HEKTOB, 00IaTAIONTHX
CJICNYIOIIUMHE CBOWCTBAMU: KOHEYHOCTD,
YIPOIIEHHOCTbD, MPUOIMKEHHOCTb.

2 CucTembl, MOJIENUPOBAHUE KOTOPBIX 1) GobIIMH;
3aTPYIHHUTENBHO BCIIECTBHE HEJOCTAaTKa
uH(OpMaLUHK IS YIIPABIIEHUS,

Ha3bIBAIOTCH: 3) mI0X0 OPraHN30BaHHBIMU.

2) CIIOKHBIMU;

3 Maremarideckoe MONEIMPOBAHHE — ITO 1) BU KOMIIBIOTEPHOTO MOIEIMPOBAHUS, IJIST KOTOPOT'O
XapakTepHO BocipousBenenne Ha 9BM mporiiecca
(GYHKIIMOHUPOBAHUS UCCICAYEMOM CIIOKHOM CHCTEMBI;

2) METOJI UCCIIEIOBAHUS PeaThbHBIX SBICHUN WITH
MIPOIIECCOB MTyTEM MOCTPOEHHUS UX MATEMaTHIECKUX
MOJIEIEN U UCCIIEI0BAHUS dTUX MOJIEIIEH;

3) BUJ KOMITBIOTEPHOTO MOJICINPOBAHUSI, TIO3BOJISIOILINH
MOJTy4aTh CTATUCTUYECKUE JaHHBIE O MTPOLIECCax B
MOJIENIPYEMOH cucTeMe.

4 VmuTanuoHHas Mojieb — 5T0 1) mporpaMmbl U aaropUTMBI, TO3BOJISIFOLIAE
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uMHUTHpOBaTh Ha DBM noBeneHne oTAeIbHbBIX
9JIEMEHTOB CHCTEMBI M CBSI3eH MEKAY HUMHU B TEUCHHE
3aJJaHHOT'O BPEMEHHU MOJCITHPOBAHUS;
2) BUJ KOMITBIOTEPHOIO MOJIEIPOBAHNUS,
WCTIONB3YIOUINH METOBI BBIYMCIUTEILHON MaTeMaTHKH;
3) BUJ MOZIENHUPOBAHUS, TIPU KOTOPOM IPOLECCHI
(YHKIIMOHHPOBAHUSI SIEMEHTOB CUCTEMBI
3aMUCHIBAIOTCS B BUJIE HEKOTOPBIX MaTEMaTHYECKUX
COOTHOILIEHUI UJIU JIOTHYECKUX YCIOBUM.
5 [lepemeHHBIE COCTOSIHUS OMTUCHIBAIOT 1) OBEIEHNE CHCTEMBI B Oy/LyILIEM;
2) U3MEpPEHUs COCTOSHNUS CUCTEMBI,
3) ynpaBisromiye BO3ACHCTBUS.
6 Cucrema ynpasienus Ha3pIBaeTCs 1) obecrieunBaeT MUHUMYM COOTBETCTBYIONICH OIICHKH
ONTHUMAJIBHOM, €CJIM OHA KAueCTBa;
2) obecredynBaeT JOCTUKEHIUE 34 JAHHOTO COCTOSTHUS;
3) obecmeuynBaeT KOMIIEHCAIIMIO BHEITHUX BO3ICHCTBHIA.
7 Cucrema YIIpaBICHUS aBnsercs | 1) x(t) = f(t,x(t),u(t));
JIMHEMHOM, €CIM OHa IIpEJACTaBHMa B . - = ]
e P 2) X(t) = A@)xX(t) + Bt)u(t)):
3) x(t) = f(t, x() +Bt)u(t) -
8 Jmckperusanust  JMHEHHOW — moxenu | 1) A(k) =1+ AtA( ) B(k) = Atg(tk) :
00bEeKTa  OCYIISCTBISAETCS  METOIOM ARG
Diinepa, eciu: Ak)=1, Z ( ) )
2) LALA(L, )“B(t)
B(k) = ;—kl
8 AtMA(t,)"
AK)=1, Z ( )
K - AtA(L )“B(t)
— k k/.
B(k) = kZ:;, v ;
9 Ecnm auckpernas croxacTudeckas 1) CITy4aifHBIMU BEJIMYMNHAMH, MMEIOIIIMU
CHCTEMa TpEACTaBHMa B BUJIE OMHOMHAIBEHOE pacIpeeeHue,
x(k +1) = A(k)x(k) + B(k)u(k) + F(k)d 2)paBaomepro pacrpeeneHHbIMH CIy4aitHBIMH
_ BEITMYMHAMH,
M {q(k)} =a(k), 3) TayCCOBCKUMH  CIIy4alHBIMH BEITMYMHAMH  C
M {(a(k) - 9(K))@(j) - G(J))" }= Q(k)| sanammsmm xapaxreprcThKamn.
TO KOMIIOHEHTH BEKTOpa BHEIIHUX
sosmytuennii ((K) seasrores:
10 | Cunres ynpasmsommx Bosnedctsuii npu | 1) u(k) = —-D;"BTS(x(K) - X, (t,)) ;
MHUHHAMH3AIIN KPUTEPHUS _
17 PHTEP 2) v(k)=-D;W, (k),
- T T -
I(t,,T) ‘EJ[X (Cx(R) +u" ()Du(t) [dt | 3)u(k) = —(B"SB+ D) B S[AX(K) — X, (t, )]
OCYIIECTBIISIETCSI CIICAYIONIAM 00pa3oM:
11 CuHTE3 yNpaBisOIUX BO3ICHCTBUN TPU 1) u(k) = _Dd‘lBTS(x(k) =X, (t)),
MHUHHAMH3AIHN KPUTEPUS _
1tk+IpAt pHIEP 2) V(k)z_Dl]\NZ(k)’
I6)=5 [ [xO-x @) Com-x @ 3 ) L
0 u(k) =—(B'SB+ D) B S[Ax(k) —x, (t,)]
+u’ ()D,u(t) +v' (t)DyV(t) +V. (t)
OCYIIECTBIISIETCS CIENYIONIMM 00pa3oM:
12 CuHrTe3 ynpapisommx Bosaeicteuii mpu | 1) u(k) = —Dd"lBTS(X(k) -x, (),
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MHUHHUMU3ALNA KPUTEPHS 2) V(k) = _Df]Wz (k) ,
1 3
J(K) = Z[(x(k +1) = x, (t,)) " C(x(k +1 )
2 ‘ u(k) =—(BTSB + D) *BTS[Ax(k) — X, (t, )]
— %, () +u(k)" Du(k)]
OCYIIECTBIISIETCS CIENYIONIMM 00pa3oM:

13 Mopnenb U3MEPUTENBHOTO KOMILIEKCA 1) y(k) = Ax(k) + r(k) ,
3aJa€TCA B BUJIEC: 2) y(k) — HX(k) + r(k),

3) y(k) = f(x(k),u(k)) +r(k)

14 OnTuManbHas OLEHKAa COCTOAHHA 10 | 1) )?(k +1) = )‘((k) 4 K(k)[y(k +1) — H)Z(k)] ,
texymemy  msmepemmo  Y(k+1) R(k +1) = R(k +1/K) + K(K)[y(k +1) -
CTPOUTCS B BUJIE: 2) —HR(k +1/K)]

3 X(k +1) = A(k)y(k +1) + B(k)u(k) +
+F(k)q(k)

15 | CucreMsl ympaBieHUs, MOCTpOeHHbIe C | 1) K TpaJMIMOHHBIM,

HCIIOh30BaHNEM anpuopHoii | 2) k auddy3HbIM,
nHdOpMaIIKH, JOCTATOYHOI it | 3) K HECTAIlMOHAPHBIM.
JIOCTHKEHUS MMOCTABJICHHOM 1eJH,

OTHOCSITCSI:

16 | Cucremsl yripaBiieHHS, TOCTPOCHHBIE C 1) K aJlaNTUBHBIM,
WCIIONIb30BaHUEM ATIPUOPHOM 2) K CaMOOPraHU3YIOIHMCS,
nH(pOpMAaIH, HE JOCTATOTHON IS 3) K cTarMoOHaAPHBIM.
JOCTYDKEHHS TIOCTABICHHOM 11EITH,

OTHOCSITCSI:

17 | CunHte3 ynpaBisiOMmKX BO3ACHCTBUH, 1) aHanMUTHYECKUM KOHCTPYHUPOBAHUEM ONTHMAIBHBIX
KOTOPBIH OCYILECTBIISICTCS B PEATIbHOM PEryIsTOpOB;

BpEMEHH B TIpoliecce 2) COBMEIICHHBIM CHHTE3EM;
(hyHKITMOHMPOBAHUS 00BEKTA, 3) amanTUBHEIM YIIPABICHHUEM.
Ha3zblBaercs
18 | OueHka mapaMeTpoB IO TEKYyIIEMY é(k +1) = é(k)+ L(K)[y(K +1) —
mmepennto Y(K +1) crpourcs B Buze: R . i
— HO(x(k),u(k))(k) — Hf (x(k), u(k))],
2 O(k +1) = O(k) + LK)[y(k +1) -
— HA(K, O())%(K) — HB(%(K), O(k)u (k)]
3) O(k +1) = (k) + L(K)[y(k +1) -
— HR (k) + F(K)]. '
19 | IIpu mocrpoenun dussrpa Kaamana s | 1) MapkOBCKHMHU;
OLICHUBAHUS napamerpoB Moz | 2) paBHOMEPHBIMU;
o0beKTa MIPEAIIOIaraeTcs, 49TO0 | 3) TayCCOBCKHUMHU.
amnpUOpHBIE  PACIPENEICHUSI BEKTOPOB
HayaJbHBIX  YCIOBUH  COCTOSIHHA U
[IapaMETPOB SIBIISIOTCS

20 | [isa MomenmupoBaHUS CHCTEM yIpaBlieHHs | 1) METoJpl pelIeHns CHCTEM HEIMHEHHBIX YPaBHEHUH;
C HECTAllMOHAPHBIMH MOZEIISIMH 2) MeTonbl MPUOMMKEHNS JaHHBIX;
HCHONB3YIOTCS: 3) MeTozbl YMCICHHOIO HHTETPUPOBAHHUS.

14.1.2. Dxk3aMeHAMOHHBbIE BONPOCHI
1 ITocTpoeHne Mat. MOJEIN U3MEPUTEIBHOTO KOMILJIEKCA.
2 OuenuBanue coctosiHus Guiasrpom Kanmana.
3 CuHTe3 YyIpaBIeHHI MO OLEHKAM COCTOSHUSI.
4 AJTOpUTMBI YIpaBiI€HUS METOAAMH aHAJIUTHYECKOTO KOHCTPYMPOBAHUSI ONTHUMAJIbHBIX
PETYIATOPOB.
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5 AJropuUTMBI YIIpaBJI€HUsI IPU UCIOIB30BaHUS KIACCUYECKOTO KBAIPATUYHOIO KPUTEPUSI.

6 AJITOPUTMBI YIIPAaBICHUS [TPH UCHOIB30BAHUS KBAIPATHUYHOTO KPUTEPHsI 0000IIEHHOH PabOTHI.

7 AArOpUTMBI YIIPaBJIEHUSI IPU UCTIOIb30BAHUS JIOKAIBbHOTO KBaIPATUYHOIO KPUTEPUSL.

8 AjanTuBHOE yIIpaBJlICHUE.

9 OneHnBaHKE COCTOSHUS U TTapaMeTPOB MapasuienbHbIMU punsTpamu Kanmana.

10 3amaun Komm (merombr Oitnepa, Pynre-Kyrra, Anmamca) u KpaeBble (METOABI CETOK M
KOJIJIOKAIUi).

11 Pemienue 0ObIKHOBEHHBIX AUPPEpEeHINANbHBIX YPABHEHUN U CUCTEM.

12 Craructrueckoe MOJACITMPOBaHUE

13 Metozibl pUONMKEHUS KCIIEPUMEHTANIBHBIX JaHHBIX: HHTEPIIOJNPOBAHUE, CIIAH-PYHKIUY,
anmnpoKCUMalysi METOJJOM HAaUMEHBIINX KBAJpPaTOB.

14 AnropuTMmsl yripaBlieHUs IPU UCTIOJIb30BaHUs JIOKATIbHOIO KBaJJPaTUYHOIO KPUTEPHSL.

15 Cunte3 ynpaBiaeHHs IO OLIEHKaM COCTOSHHSI WJIM CHHTE3 aJallTUBHOIO YIPABICHUS IS
COZEPIKATEIIBHOW MOJIEIH.

16 Pemenne oObIKHOBEHHBIX JU(GEpeHInaTbHbIX YPaBHEHUIN U CUCTEM.

17 AnropuT™bl YOpaBiI€HUS METOJAMU AHAIUTUYECKOTO KOHCTPYMPOBAHUS ONTHUMAaJIbHBIX
PEryIsTOPOB.

18 ArperaruBHO€ MOJICIIMPOBAHUE.

19 UmutariimoHHOE MOJICIIMPOBAHUE.

20 CraTuCTHYECKOE MOICTMPOBAHUE

14.1.3. Temsl pacueTHbIX padoT

Jlnst BeIOpaHHOW Mojenu oObekTa (B BUAEC CHUCTEMBI OOBIKHOBEHHBIX AM(. YPAaBHEHHI BTOPOTO
MOPsIJIKAa WIIM B BUJIE COJIEPIKATENIbHON MOJIEH, KOTOpast ONMKCHIBAET CUCTEMY YIPABIECHUS TEXHUYECKUM
00BEKTOM B MPOCTPAHCTBE COCTOSHUMN) CHPOEKTUPOBATh CHCTEMY YIIPABJICHUS MPU MOJHOM H3MEPEHUU
[0 OLEHKAM COCTOSIHMSI, KOTOpble ONpeeNnstoTcs ¢ mnomMolibio ¢uibTpa Kanmana; ompenenutsb
MHUHUMQJIBbHBIA ~ HAOOp  M3MEPUTENBHBIX  JAaTYUKOB, TMPHU  KOTOPOM  COXPAHSIETCS  KadyeCTBO
(YHKIMOHUPOBAaHUE CUCTEMBI YIpaBIeHUs 6€3 U3MEHEHHs TapaMeTpOB aJITOPUTMa YIIPABICHHUS.

B nononHeHnn K mpeaplaylieMy 3aJaHUu0 OCYIIECTBUTh IPOEKTUPOBAHUE CUCTEMBI aJallTUBHOTO
yOpaBieHUs] TMPU HEMOJHOM HW3MEpPEHUH, TAe HaO0Op H3MEpPUTENbHBIX JaTYUKOB OIpEIeNieH MpH
BBITIOJIHEHUM TPEABIAYIIErO 3aJaHusl , OLICHMBAHWE COCTOSHMS M IapaMeTpPOB MOJEINA IPOU3BECTU
nocienoBarenbHbIMU GunbTpamu Kanmana.

14.1.4. TeMmbl KOHTPOJIbHBIX padoT
Mogpenb, cuctema, MOJeIMpOBaHKe, BUAbI MOJCINPOBAHUS, KJIaCCU(PUKAIINH.
Maremaruueckoe MOJICIMPOBaHNUE, 1IeJU 1 3a/1a4H.
Mertoabl TeOpHUH OA00US.
ArperatuBHO€ MOJICIIUPOBAHHUE.
CraTtucTuueckoe MOJICTUPOBaHHE
NMuTannoHHoe MoJeIupOBaHUE.
[InanupoBaHre UMUTALMOHHBIX SKCIIEPUMEHTOB

14.1.5. Tembl 1a60opaTopHBIX padoT

Cratuctuueckoe mojenupoBanue, (3amaun 1-4), [cTpanuiel 81-93]/B [¢] yka3aHbl CTpaHUIIBI
yuebHoro mocobus:PemernukoBa I'H. MoaenupoBanue cuctem: y4de6. mocobue / I"H. PemeTHukoBa;
@denepanbHOE areHTCTBO MO 00Opa3oBaHUI0, TOMCK. TOC. YH-T CHUCTEM YIp. U PaJUOIEKTPOHUKU. — 2-€
u3M., nepepad u gom. — Tomck: ToMck. Toc. yH-T cucteMm ymp. U paguosnekTponuku, 2007. — 441 c.,rae
pa3MeliieHa Teopus U METOIMYECKUE yKa3aHUs /7Sl BBIMOJIHEHUS KOHKPETHBIX JIA0OPATOPHBIX 3aJaHUI

[Mpubnmxenue qaHHbIX, (3a1a4n 5-14), [cTpanuis! 137-150, 155-172]

Metoabl MHTEPHOIUPOBAHUS 10 PABHOOTCTOSIIUM Y3JIaM, YUCIEHHOE AUQQepeHIInpoBaHUE U
UHTErpupoBanue, (3a1aun (15-36), [crpanurp: 150-155, 172-185]

Peumienne HeNMHENHBIX YypaBHEHMH, CHCTEM HEJIMHEHMHBIX YPAaBHEHUH M 3a4ad MarpU4HOU
anreopsl, (3agaun 37-59), [cTpanuisr 196-260]

Pemenue muddepeHmanbHbpIX ypaBHEHUN U cUcTeM, (3anauu 60-66), [cTpanutist 260-280]

MopenupoBaHue CUCTEM ONITUMAIILHOTO yIpaBiieHus, (3a1auu 67-69), [cTpanutst 300-313]

MopenupoBaHue CUCTEM YIPaBJICHHs MO OIEHKaM COCTOsiHMS, (3amauu 70-72), [cTpanuis 314-
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325]
MoenupoBaHue CUCTEM aJallTUBHOTO yripaBiieHus, (3a1aun 73-75), [crpanuiis 325-337]

14.1.6. Tembl KypCOBBIX IPOEKTOB / KypCOBBIX padoT

"MoJenupoBaHU€e CUCTEM YIPaBICHUS"

Maremarudeckue MOJEH, UCIIOJIb3YEMBbIE ISl BBIIIOJIHEHUSI KypCOBOIO IPOEKTA, JENSTCS Ha ABa
Buga. IlepBelii BuA — 93TO yueOHble MOJENH, 33JaHHbIE B BHJIE CHCTEMBI OOBIKHOBEHHBIX
middepeHInanbHbIX ypaBHEHH BTOPOrO MoOpsiaka. Bropoll Bua — 3TO copaepKaTeiabHbIE MOJEINH,
OTIHMCHIBAIOIINE CUCTEMY YIIPABICHHS HEKOTOPHIM 0OBEKTOM B MPOCTPAHCTBE COCTOSIHUH. J{JIs1 KaXk10i u3
Mojeneil copMyTupoBaHbl J1Ba TUMA 3aaHW. 3aJaHus TEPBOTO THUIA — MPOCKTUPOBAHHE CHCTEMBI
YIOpaBJICHUS MPU HOJHOM H3MEPEHHM IO OLEHKAaM COCTOSIHUSI, KOTOpPBIE OMPEAEISIOTCS C IOMOILBIO
¢wieTpa Kammana; ompeneneHne MHHUMAIBHOTO Habopa HM3MEPHUTENBHBIX JAaTUYUKOB, MPU KOTOPOM
COXpaHseTCs KayecTBO (YHKIMOHUPOBAHHE CHCTEMBl YIpaBICHUS O€3 HW3MEHEHHs IapaMeTpoOB
aIropuT™Ma yOpaBieHHUs. 3aJaHUsl BTOPOrO TUMA — B JIONOJHEHMHM K 33JaHHUI0 IEpBOTO THIIA
OCYIIIECTBIISIETCA MPOEKTUPOBAHUE CHUCTEMBbl AJAllTUBHOIO YIPABICHHUS MPU IOJHOM H3MEpPEHHUH, IJe
HabOp HM3MEpPUTENbHBIX JaTYUKOB ONPEAETCH NPH BBINOJHEHUU 33JaHUS IEPBOrO THIA, OLICHUBAaHUE
COCTOSIHUSI M NapaMEeTpPOB MOJENH MocienoBareabHbIMU QuuibTpamu Kanmana. Jlig kaxaoro cryneHTa
cilydaifHbIM 00pa3oM 33al0Tcs yueOHasi U coiepKaTesbHasi MOJENIU U aIrOPUTM YIIpaBJICHUs: HA OCHOBE
KJIACCUYECKOTO KBaJpaTUYHOTO (PyHKIIMOHANA, (DYHKIIMOHAIa 00O0OIEHHON paboThl WM JIOKAIBHOTO
KBaJIpaTUYHOTO (pyHKIMOHANMa. CTYIEHTY MIpeaoCTaBIsIeTCs MPaBoO BbIOOpA MOJETH U TUIIA 33/1aHus. DTOT
BBIOOp OIpenessieT MOJIydeHHE KOHKPETHON HWTOrOBOM OIIEHKHM B COOTBETCTBHM C IPHUBEIECHHBIMU
npaBuwiIaMu oleHNBaHMs. CTyIeHT MMeeT MpaBo B IMPOLIECCE BBIMOJHEHHUS] KypCOBOTO MPOEKTa BHIOpATh
Jpyryro Mojesb (U3 33/laHHbIX eMy Mojiesiel) u Apyroi tum 3aaanud. [Ipenogasarens, O COrTacOBaHUIO
CO CTYAEHTOM, MOXET C(OPMYIUPOBATH JOMOJHUTEIBHOE 3a/1aHUE ISl BBIIOJIHEHUS KYpCOBOTO IIPOEKTA.
[IpenogaBarensb, M0 COIMACOBAHUIO CO CTYIEHTOM, MOXKET JaTh EMy UHAUBUIYaIbHOE 3a/laHuUE.

[IpuMepHBIE TEMBI KYpPCOBBIX IPOEKTOB

1) Maremarudeckasi MOEIb MPSMOJTMHEHHOTO IBIDKEHUS CyTHA

2) Maremarndeckast MOJICIb MPSMOJIMHEHHOTO IBIKEHUS MEKaHyM-po0oTa

3) Maremaruveckasi MOJIeITb JIBMIKEHUS Cy/IHA 110 33JJaHHON TPaeKTOPUHU

4) MareMmarudeckasi MOJICIIb BPAIIATEIIbHOTO JIBHKCHUS

5) Marematunueckas MoJiellb POU3BOJICTBA, XpaHEHUs U cObITa TOBapa MOBCEIHEBHOTO CIIpoca

6) Marematudeckasi MOJIeIb JBMKEHHUS KOJIECHOTO PO0OTa M0 33aJIaHHOM TPAaeKTOPUHU

7) MonenupoBaHHE CHUCTEM YIIPaBICHUSI B MPOCTPAHCTBE COCTOSHUN METOJaMH aHATUTHYECKOTO
KOHCTPYUPOBAHHUS 110 KBAJPATUUYHBIM KPUTEPHUIM

14.1.7. MeToauvecKue peKoOMeHIal MU

Jlyis opraHu3anK BHINIOJHEHHs] Ja0OPAaTOPHBIX pabOT HCIOJNIB3YeTCS AIEKTPOHHBIN yueOHBIN
KoMIuTeke «MozeaupoBanue cuctem», [ Anekrponnsiii pecypc] — URL.:http://ms.kcup.tusur.ru/

Kommuiekc BKITOHaeT clieayroee.

1) JlaGopaTopHBIi TPaKTUKyM, COAEpKAIIMK 75 3a/ad MO CTaTUCTUYCCKOMY MOJICITMPOBAHUIO,
YUCJIEHHBIM METO/aM MOJCIUPOBAHUS U MOJEIMPOBAHUIO CUCTEM yripaBieHus. Kaxaas 3amgada cogepkur
30 BapuaHTOB MCXOAHBIX AaHHBIX. Bce 3amaum crpynnupoBaHbl TeMaTtudecku B § rpymm. M3 kaxmoi
TPYIIBI CTYACHTY CIY4ailHBIM 00pa3oM BbIJaeTcs KOHKpETHas 3a/laua M BapUaHT HCXOJAHBIX JAHHBIX K
Hell. BeimonHeHue aboparopHbIX padOT oOcCyllecTBiseTcs ¢ ucnonb3oBanueM cuctembl MATHCAD.
TectoBbie BOPOCHI sl MPOBEPKH 3HAHMIA 1O BBITIOJIHAEMOM padoTe.

2) KonTposnbHyto paboTy, KoTopas BkmodaeT 20 TeCTOBBIX BONPOCOB, BbIOpaHHbIX U3 106
cllyyaiiHbIM 00pa3oM, U olieHuBaeTcs MakcuMyM B 10 GamioB. PabGorta cuuTaercs BBINOJIHEHHOMW, €Cin
CTYIEHT HaOpan He MeHee 5 0aoB.

14.2. TpeOoBaHNs K OLIEHOYHBIM MATEPHAJIAM ISl JTHI] ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMHM
310POBbS M HHBAJIH/I0B
Jns 5ui ¢ OrpaHUYEHHBIMHM  BO3MOXKHOCTSMHM  370pPOBbS M HHBAJIUJOB MPETyCMOTPEHBI
JIOTIOJTHUTEIbHBIE OLIEHOYHBIE MaTepHUAIIb], IepeueHb KOTOPBIX YKa3aH B Tabnuiie 14.
Tabnuna 14 — JlomonHUTENbHBIE MaTepHallbl OIICHUBAHUS JJISl JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
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3A0POBbA U MHBAJIU OB

Kareropuu
oOyJaroImuxcs

Bunnl 1ONOIHUTEIBLHBIX OLIEHOYHBIX
MarepuagoB

@OpMBI KOHTPOJISL U OLICHKH
pE3yNIBTaTOB 00ydIeHUS

C HapyueHusMu
clyxa

TecTbl, TUCEMEHHBIC CaMOCTOSATEIILHBIC
paboThI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

IIpenMyIeCTBEHHO TUCbMEHHAs
IIpOBEpPKa

C napyueHussMu
3peHHS

CobecenoBaHue 1o BOIPOCaM K 3a4eTy,
OTIPOC MO TEPMUHAM

[IpenmymiecTBEHHO yCTHAs MPOBEpPKa
(MHIMBUYaIbHO)

C napyieHusMu
OTIOpPHO-
JIBUTATEILHOTO
anmapara

Perenuie TuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MICEMEHHBIE
CaMOCTOSATENBbHBIE PA0OTHI, BOIIPOCHI K
3a4ery

HpeI/IMYIII€CTB€HHO JUCTAaHIIMOHHBIMH
METOJaMH

C orpaHuYeHUSIMH TIO
001IEeMETUITTHCKIM
MMOKa3aHUSIM

TecTpl, MICEMEHHBIE CAMOCTOSITEIIHHBIE
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIBHBIE Pa0OTHI, YCTHBIE OTBETHI

IIpenmyiiecTBEHHO IPOBEPKA
METOAAMU UCXOOd U3 COCTOAHUA
00yyJaromerocsi Ha MOMEHT ITPOBEPKU

14.3. MeToauueckne peKoMeHAANHH M0 OLeHOYHBIM MaTepuasIaM /sl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/I0B

Jist muI ¢ OTpaHWYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI W HMHBAIHIOB MPEAYyCMAaTPHUBACTCS
noctymHas popMa peroCcTaBIeHHsI 3aJaHUI OIIEHOYHBIX CPEJICTB, @ UMEHHO:

— B MeyaTHOU opme;

- B I€4aTHOU (popMe ¢ yBeIMUEHHBIM LIPUPTOM;

- B (popMe ANIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTECHUS aCCHCTCHTOM 3aJ[aHUs BCIYX;

- MIpeI0CTaBJICHNE 3a/IaHUs C HCIIOJIb30BAaHUEM CYpJIOTIEPEBOIA.

Jlunam ¢ OorpaHHMYEHHBIMHA BO3MOXKHOCTSIMU 3[I0POBbSl U MHBAJIUIAM YBEIMYMBAETCA BpeMsl Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. /[l Takux oOydarolmuxcs mpeaycMaTpuBaeTcs
NOoCTymHas popma MpeoCTaBICHHsI OTBETOB Ha 3a/1aHus, & UMEHHO:

- MUChbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJH30BAHUEM YCIIYT aCCHCTEHTA;

- MIpEJICTaBICHUE OTBETOB YCTHO.

[Ipouenypa oueHuUBaHUS pe3yIbTaTOB OOyYeHUs JHI[ C OrPaHUYEHHBIMU BO3MOXKHOCTAMH
3M0pOBbS U MHBAJIUIOB MO JUCUUIUIMHE MpEaycMaTpUBaeT IMpenocTaBieHre HHpopMmanuu B (popmax,
aIaNTUPOBAHHBIX K OTPAHUYEHUSM UX 3[I0POBBS U BOCIIPUATHUS HHPOPMALIUU:

Jast M1 ¢ HApYIIeHUSIMU 3PeHuUst:

- B (popMe ANIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOM (popMe yBETUUEHHBIM IIPUDTOM.

Jast M1 ¢ HAPYIIEeHUsIMU ¢JIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKyMEHTA;

- B reyaTHou (opme.

Jast M1 ¢ HApPYIIeHUSIMU ONIOPHO-ABUTATEJILHOI0 aNIapara:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

IIpu HeoOXomMMOCTH JUIsl JHUI C OrPAaHUYEHHBIMM BO3MOXKHOCTAMHU 37I0POBbS M HHBAJIUIOB
Ipoleypa OLEHUBAHUS Pe3ylIbTaToB 00y4eHUsI MOXKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.

CornacoeaHa Ha noptane N2 40067
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