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PABOYAA ITPOI'PAMMA JJTUCTIUTIJIMHBI
MopnenupoBaHue CHCTEM YIIPaBJICHUSA

VYpoBeHs 00pa3oBaHus: BbiclIee 00pa3oBaHue - 0aKajgaBpuaT

HampaBienue noarotoku / crieniuaibHOCTh: 27.03.04 YnipaBjiieHne B TEXHHYECKHX CHCTEMAax
HanpaenenHocts (mpoduins) / crienuanu3anys: YpaBJieHne B POOOTOTEXHHYECKUX CHCTeMAaxX
®dopma 0OyueHus: oUHast

@axynpreT: PBC, ®akynbTeT BHIYUCINTEIbHBIX CHCTEM

Kadenpa: KCYII, Kadeapa koMnblOTepPHBIX CHCTEM B YIIPABJIEHUH U POEKTHPOBAHUHU
Kypc: 4

Cemectp: 8

VYuebnsiii man Habopa 2016 roga

Pacrnipenenenue pabouero BpeMeHU

Ne Buapsl yueOHOM AesTENBHOCTH 8 cemecTp Bcero Enauner
1 Jlexuuu 32 32 4acoB
JIaboparopHbie pabOTHI 32 32 4acoB
3 KoHTpoITh caMOoCTOSATENEHOM paOboThI (KypCOBOM 18 18 4acoB
MPOEKT / KypcoBas paboTa)
4 Bcero aynuTopHbIx 3aHsATHI 82 82 4acoB
5 CamocrosrenbHas paboTa 98 98 4acoB
6 Bcero (6e3 sx3ameHa) 180 180 4acoB
7 [ToaroroBka u caaua sK3amMeHa 36 36 4acoB
8 OO0mmas TpyI0eMKOCTh 216 216 4acoB
6.0 6.0 3.E.

DK3aMeH: 8 ceMecTp
Kypcooii mpoekt / kypcoBasi paboTa: 8 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 15 ot « 19 » 6 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (cnenuanbHocTH) 27.03.04 VYhopaBiieHHE B TEXHHYECKHX CHCTEMax, YTBEP)KICHHOTO
20.10.2015 roma, paccmoTrpena u omodpeHa Ha 3acemanuu kadenpsl KCYIL «  » 20
rojia, IpoTokosa Ne

PazpaboTunk:
noreHT kap. KCYII I'. H. PemeTHuxosa

3aBeayromuii ooecneunBaroniei kad.
KCVYII 10. A. llypsirun

Pabouyas mporpamma JTUCIUTUIMHEI COTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIel kadeapoii:

Hexan ®BC JI. A. Koznosa

3aBeqyromInid BEITyCKAOIIEH Kag.

KCVYII 10. A. llypsirun
OKCIIepTHI:

[Ipodeccop kadhenps

KOMITBIOTCPHBIX CUCTEM B
yIpaBIeHUH U TPOCKTUPOBAHUU
(KCVYII) B. M. 3103pK0B

JlotieHT kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABICHUU H
npoektupoanuu (KCVYII) H. 10. Xabubynuna
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUINIAHBI

Ilenwto Kypca siBIseTCS:

- 3HAKOMCTBO CTY/ICHTOB C OCHOBHBIMU MOHSATHUSIMU MOJICIIMPOBAHUS CUCTEM,

- C YUCJICHHBIMHM METOIaMH MOJICITUPOBaHHUSI,

- C OMMCAaHUEM MATeMaTHYEeCKUX MOJICIICH YIpaBICHUS B IPOCTPAHCTBE COCTOSHUM,

- ¢ KOHIIEMIIMEH COBMEIIEHHOTO CHHTE3a ITPH (POPMHUPOBAHUH YIIPABIISIONINX BO3/ICHCTBHM,

- C METO/IaMH aHATUTHYECKOTO KOHCTPYUPOBAHUS ONTHMAIILHBIX PETYIISITOPOB,

- ¢ MerogamMu (OPMHPOBAHUS CIEASAINIMX CHUCTEM aJallTUBHOTO YIPABJICHHWS TIPU HEMOJIHOU
uHpopmauu 06 00bEKTe C OMUOKaMH

- pa3BUTHE CIIOCOOHOCTH BBISBIISATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BOSHUKAIOIIUX B
Xo/ie MpoeCCUOHATLHON JEATEIIbHOCTH, MPHUBICKATh NIl MX PEHICHUS HM3YYCHHBIH MaTeMaTW4ecKuu
ammapar

- pa3BUTHE CIOCOOHOCTH TIPOBOJUTH BBIYUCIUTEIBHBIC SKCIEPHUMEHTHI C HCIIOJIb30BAHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEICTB C LEJIbI0 IMOJYYEHUS MaTeMaTUYeCKUX MOJENel IMPOLEeCcCOB U
00BEKTOB aBTOMATH3AIMH U YIIPABICHUS

1.2. 3agaum TUCHUILIMHDI

— TONy4YeHWE TMOHWUMAHHS TOrO, YTO MareMaTHYeCKOe MOJICIMPOBAHUE C ITOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPOB SIBIISICTCS MOITHBIM, 8 HHOT/IA ¥ €IMHCTBCHHBIM CPEACTBOM IPOCKTUPOBAHUS
CJIOJKHBIX CHCTEM;

—  W3y4YeHHUE MPHUHIUIIOB, METOJOB MOJCIIMPOBAHMS, YHCICHHBIX METOIOB MOJICIUPOBAHUS U
WHTEPIIPETAIMH MTOJTyYCHHBIX PE3YJbTaTOB;

—  U3y4eHUE METOJIO0B IPOEKTUPOBAHUS CHUCTEM YIIPAaBICHHUS Ui OOBEKTOB HIIM MPOIECCOB,
MaTeMaTHYeCKUE MOJCIM KOTOPBIX 3aJaHbl B IMPOCTPAHCTBE COCTOSIHUH CHCTEMOW OOBIKHOBEHHBIX
mudepeHInaIbHBIX YPaBHEHUIT;

— TIONy4YeHHE HaBBIKOB pEIICHHs 33Ja4 MOAEIUPOBAHUA C TIOMOIIBI0O COBPEMEHHBIX
MaTeMaTHYECKHX ITaKETOB;

— pPa3BUTHE HABBIKOB COCTaBJICHHWS HAYYHO-TEXHHYCCKHX OTYETOB 10  pe3yiibraram
BBITIOJTHEHHON pa0oThI, MOATOTOBKH MYOIHMKAIIHIA MO pe3yabTaTaM HCCle0BaHUN 1 pa3paboTok

2. MecTto aucuunimubl B ctpykrype OITIOII

Hucnummua «MonenupoBanue cucreM ynpasieHus» (b1.B.OJ.12) ortnocutcs k Onoky 1
(BapuaTHBHAsI YacTh).

[IpenmiecTBylOUMMH ~ TUCHUIUIMHAMY, (QOPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
JluckpeTHass mareMarvka, Maremarnueckas JIOTMKAa M TEOpPHsS alrOpUTMOB, TeopHs aBTOMaTHYeCKOTrO
yIpaBJICHUSL.

[Tocnenyromumn AMCUMIIIMHAMHU BIsA0TCA: [Ipenauninomuas npakTuka.

3. TpeGoBanusi K pe3yJibTaTaAM OCBOEHMS JUCUMILIIMHbI

[Tponecc n3yueHust JUCUMIUIMHBI HAIpaBiieH Ha (GOpMUPOBAHUE CIEAYIOINX KOMITETSHIIUH:

— OIIK-2 crocoOHOCTBIO BBISBISATH €CTECTBEHHOHAYUHYIO CYITHOCTH NMPOOJeM, BO3HUKAOIIUX
B XO/ie MPO(ECCHOHATBLHOU NeATeNbHOCTH, MPUBIEKATh JJIS WX PELICHHUS COOTBETCTBYIOIIMM (U3HUKO-
MaTeMaTU4eCKUH anmapar;

— IIK-2 cnocoOGHOCThIO TPOBOAUTH BBIYMCIUTENbHBIE ASKCIHEPUMEHTHI C HCIOJIb30BAaHUEM
CTAHJAPTHBIX IPOTPAMMHBIX CPEICTB C LENbI0 IMOJIYyYEHUs MaTeMAaTUYECKUX MOJENEH IpPOLIECCOB M
00BEKTOB aBTOMATH3AIMH U YIIPABJICHHUS;

— [IIK-3 roTOBHOCTBIO y4YacTBOBAaTh B COCTABICHUU aHAJUTHYECKHX O030pOB W HAyYHO-
TEXHUYECKHX OTYETOB IO pe3yibTaTaM BbINOJHEHHONW paboThl, B TMOATOTOBKE MYOJIMKAIUH IO
pe3ynpTaTtaM MCCiIeJOBaHUM U pa3paboToK;

B pe3ynbrare u3ydeHus TMCHUIUIMHBI 00y4atomuics JOIKEH:

—  3HATh OCHOBHBIC IIOHATHSA, IPUHLMIBI U METOABI MOACIUPOBAHUS CIIOKHBIX JUHAMUYECKUX
CUCTEM; AQJITOPUTMBI YIIPABJICHHUS METONAMH aHAJIUTUYECKOIO KOHCTPYMPOBAaHUs IO KBAaAPaTUYHBIM
KpUTEpUSIM KaueCTBA; METOIbl MPOECKTHUPOBAHMSI CHUCTEM YIpaBlIeHUs i1 OOBEKTOB WJIM IMPOILIECCOB,
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MaTeMaTHYeCKUE MOJEIH KOTOPBIX 3aJaHbl B MPOCTPAHCTBE COCTOSHUM CHCTEMOH OOBIKHOBEHHBIX
nuddepeHINanbHbIX ypaBHEHUHN; YTO MaTeMaTHMyecKoe MOJEIMPOBAHUE C IOMOIIBI0 COBPEMEHHBIX
KOMIIBIOTEPOB SIBJISIETCSI MOILIHBIM, @ MHOIJA U €IUHCTBEHHBIM CPEICTBOM IPOCKTUPOBAHMS CIOMKHBIX
TUHAMHYECKHUX CUCTEM.

— yMeTb WCIOJNb30BaTh YHCICHHBIE METOABI JUIsI MOJEIMPOBAHUS CHUCTEM YIPABIICHHUS;
MPOCKTUPOBATh  CJHEASAIIYI0 CHUCTEMY aJalNTUBHOTO YIpPaBICHUS MPHU HEMOJIHOM HU3MEPEHUU;
MHTEPIPETUPOBATD MOyUYECHHBIEC PE3YIILTATHI.

—  BJIaJeTh HAaBBIKAMH HCIIOJIb30BAaHUS YUCICHHBIX METOJIOB MOJCIUPOBAHUS U UHTEPIIPETALIUU
MOJTyYEHHBIX PE3YJbTaToOB; HAaBbIKAMHM IPOTPAMMUPOBAHUS 3a/lad MOJCIUPOBAHUS M OLEHKU UX
BBIYHUCITUTEIILHON CIIOKHOCTH, |HABBIKAMHU PEUICHUS 3a7ad MOACIUPOBAHHUS C TOMOIIBIO COBPEMEHHBIX
MaTeMaTH4eCKUX MaKeTOB.

4. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OOmast TpyIOEeMKOCTh AMCIHHUIUIMHBL COCTaBisieT 6.0 3aueTHBIX €IWHUIBI M MpeACTaBiIeHa B
Tabmuue 4.1.
Tabnuna 4.1 — TpynoeMKOCTh AUCIUTUTMHBI

Bunpl yueOHOI NesITeIbHOCTH Bcero vacos CemecTpsl
8 cemecTp
AynuTOpHBIE 3aHATUA (BCETO) 82 82
Jlexuun 32 32
JlaGopatopHbie pabOTHI 32 32
KoHTpob camocTosTenbHOM paboThl (KypcOBOM MTPOEKT / 18 18
KypcoBas pabora)
CamocrosiTenbHas paboTa (Bcero) 98 98
BrIimonHeHne KypcoBoro npoekra / KypcoBoi padoThI 63 63
OdopmiieHre 0TYETOB 110 JJaOOPaTOPHBIM paboTaM 19 19
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 16 16
Bcero (0e3 ax3ameHa) 180 180
[TonroroBka u ciava sK3amMeHa 36 36
OO61mas TpyI0eMKOCTb, U 216 216
3aueTHbIe EquHAIIB 6.0 6.0

5. ConepxaHue TMCUMILIUHBI

5.1. Pa3neanl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznensl AMCUMITTUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
Tabnuna 5.1 — Pasmens! IUCHUIIIINHEL U BUABI 3aHATHI

HaspaHus pa3enoB AUCHHILIAHBL S LireddBExa S8 me QE‘ 2= 32g =
8 cemectp
1 OCHOBHBIC TTOHATHS MOICITUPOBAHUS 8 0 18 6 14  OIIK-2, IIK-2,
CHUCTEM. [1K-3
2 YucneHHbIe METOJIBI MOJICITMPOBAHUS. 12 20 12 44  OIIK-2, TIK-2
3 MozaenupoBaHu€ CUCTEM YIIPABICHHUS. 12 12 80 104 OIIK-2, I1K-2,
IK-3
Hroro 3a cemectp 32 32 18 98 180
Hroro 32 32 18 98 180
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB TUCIUTIINH (TI0 JIEKIMSIM) MPUBEICHO B TabmuIe 5.2.
Tabnuna 5.2 — Conepkanue pa3ieiaoB JTUCITUILINH (10 JICKITHSIM)

(]
HasBanwus pa3zaenos Coneprkanue pa3aesioB TUCIUTIIUHBEI (10 JICKITUSM ) F 8 E 8L = 3
8 cemectp
1 OcHOBHBIE NOHATHUSI OCHOBHBIE TOHSATHS MOJICTTUPOBAHUS CUCTEM. 4 OI1K-2,
MOJICIIUPOBAHUS CUCTEM. MoJenb: CBOWCTBA, KiIacCU(DUKAIIMU, OTIPEACTICHHSL. I1K-3

CucremMa: HICTOPUUECKOE PA3BUTHUE MOHSTUS CUCTEMBI,
MOJIETTN «YEPHOTO AIINKA», COCTaBa U CTPYKTYPHI
CUCTEMBI, CTPYKTYpHasl CXema, KJacCU(pHUKaIIH,
aHAJINU3 U CUHTE3 CUCTEM, OCHOBHBIE CUCTEMHBIE
MPUHIIMIIBI, TIOHSATHUS U ONPEIEIICHUS.
MopnenupoBaHue: onpeaeieHue, KiiacCupuranus
METOZIOB MIPE/ICTABICHUS CUCTEM, METOIbI
¢dopmanr30BaHHOTO ¥ HE(HOPMATU30BAHHOTO
MPEJICTaBICHUS CUCTEM, KiIacCU(UKALIKS BUIOB
MOJIEIIUPOBAHMUSI.

Maremarnueckoe mozaenuposanue: Lenn u 3anaun 2
MaTeMaTU4Ye€CKOT0 MOJICIUPOBAHUS. DTaIbl
MMOCTPOCHHUS, OCHOBHBIC XapaKTEPUCTUKHU U
KJ1accu(puKaIys MaTeMaTHIeCKUX MOJIeeH, PopMBI
MIPEICTABIICHHUS] MATEMAaTUYECKUX MOJICIICH:
HETPEPbIBHO-/IETEPMUHUPOBAHHAsI, HEIIPEPHIBHO-
BEPOSTHOCTHAS, IUCKPETHO-IETEPMUHUPOBAHHAS U
JUCKPETHO-BEPOATHOCTHAA. MeTOIbl YIIPOLLIEHUS
MaTeMaTH4eCKUX Mojieseil. MeToapl Teopun moaoousi.
Hcnons3oBanue Teopun mogo0us npu Gpusndeckom
MOJIETTUPOBaHUHU. MareMaTu4eckoe mogooue.
ArperaruBHoe MozenupoBaHue. OCHOBHBIE
XapaKTEPUCTUKU arperaTUBHON MOJIEIH.
Maremarnueckoe onucaHue mpoiecca
(GYHKIIMOHUPOBAHMS arperara.

CrarucTuueckoe MOIEIMPOBAaHUE: METOIbI UMUTALUU 2
Ha OBM cnyyaifubix anemMeHToB. MonenupoBaHnue
ciiy4aiHbIX Benu4uuH. Meronel Monre-Kapio
BBIUMCJIEHHS KPAaTHBIX MHTErpasioB.MIMuTaimoHHOE
MoznenupoBanue. [IpuHIMNBI nocTpoeHus
MMUTAIMOHHBIX Mojeneld. Opranu3zanus npoiecca
MozenupoBaHus. CriocoObl UMUTALIMU. DTaIlbI
MMUTAILMOHHOTO MosieirpoBanus. [InanupoBanue
MMUTALUOHHBIX SKCIIEPUMEHTOB: CTPAaTErH4ecKoe 1
TaKTU4YeCcKoe IiaHupoBanue. O0paboTka u aHaAIIN3
pe3ynbTaToB MoJenupoBanus. JloctouHcTsa n
HE0CTaTKU UMUTAIIMOHHOTO MOJEIUPOBAHUS

Hroro 8
2 YucneHHbIE METOJIBI DJIEMEHTBI TEOPUU MOTPEITHOCTH. MeToIbI 12 OIIK-2,
MOJIETTUPOBAHMSL. NpUOIVHKEHUS TAaHHBIX: HHTEPIOIUPOBaHHE, CIUIaiH- [1K-2

(GYHKIIUY, anPOKCUMAIINS METOJIOM HaUMEHBIIINX
kBaziparoB. UncnenHoe quddhepeHInpoBaHne U
MHTETpUpOBaHKE. METOIbI peIICeHUS! HETMHEMHBIX
ypaBHEHUN U cucteM. Penienue 3a1a4 MaTpu4HOU
anreOpsl: 00YCIOBICHHOCTh CUCTEM U MaTpPHII,
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TOYHBIC U UTEPALIMOHHBIE METOJBI PEIICHUS CUCTEM
JMHEWHBIX anreOpanyecKux ypaBHEHH, METOIbI
BBIUUCIICHUS COOCTBEHHBIX 3HAUCHUH U BEKTOPOB

MaTpull.
Utoro 12
3 MogenupoBanue Onucanue cucTeM B IPOCTPAHCTBE COCTOSHUM. 12 OIIK-2,
CHCTEM YIIPABJICHUA. AHaTUTUYECKOE KOHCTPYUPOBAHUE ONTUMATIbHBIX I1K-2, TIK-
PEryasSTOPOB: ONTUMAIBHOE YIIPABJICHUE IPU 3

MUHUMU3ALNN KJIACCUYECKOT0 KBaJpaTUYHOIO
¢byHKIIMOHANA, 0000IIEHHON pabOTHI M JIOKAJIBHOTO.
MogenupoBaHue CUCTEM ONTHUMAIBLHOIO YIIPABICHHUS:
OCHOBHBIE TIOHATHS HU(POBBIX CUCTEM YIPABICHUS,
aJITOPUTMBI MOJEIIUPOBAHUS IOBENCHUS
yIpaBIsieMoro 00bEKTa U CUHTE3a ONTUMAJIBHOTO
ynpasieHus. MogelInpoBaHue CUCTEM YIIPaBICHUS
IIPU CIIy4alHbIX BHEIIHNUX BO3JCHCTBUAX:
MOZIETUPOBAHKE TIOBEICHUS O0BEKTa MPU HATTMUUHU
BHEIIHUX BO3MYILICHHI, ONIMCAHUE MaTEMaTU4ECKOU
MOJEJIA U3MEPUTEIIBHOTO KOMILIEKCA, OLIEHUBAHUE
cocrosiHus Mozenu (unsTpom Kanmana, cunTes
YIPAaBIAIOMUX BO3AEHCTBUM 110 OLIEHKAaM COCTOSIHUSL.
CuHTe3 aJanTUBHON CIEIAIIEH CUCTEMBI YIIPABICHMUS:
OCHOBHBIE ITOHATHUS aJANTUBHBIX CUCTEM YIIPABICHUS,
OJTHOBPEMEHHOE OLICHUBAaHUE COCTOSIHUA U
apaMeTpoB MOJIEJIN OOBEKTa, aJITOPUTMbI CUHTE3a
aJJalITUBHOTO YIPABJIEHUS. YUET OrpaHUYECHUN U
3ama3/ibIBaHui 1o ympasieHuto. O0mias cxema
CHHTE3a aIallTUBHBIX CUCTEM ylpasieHus. [ [pumepsr
IIOCTPOCHMS MATEMATUYECKUX MOJCIIEH.

HUroro 12

Hroro 3a cemectp 32

5.3. Pa3gesbl AMCHMINIMHBI M MEKIMCUMILUINHAPHBIE CBSI3H ¢ 00ecneYnBAK UMY (TPeAbITY IIUMH)
U o0ecneynBaeMbIMH (MOCJSAYIOIMIUMHU) JUCHUIIIMHAMUA
Paznenbl quCHUIIUHBI U MEXIUCIUIUTHHAPHBIE CBS3M C 00ECIEYMBAIOIMUMHU (TIPEIBIIYIIIUMHU) U
obecrneurnBaeMbIMH (ITOCIEAYIONIMMHI ) TUCIUTUTMHAMY MIPECTaBIeHbI B Tabnuiie 5.3.
Tabnuua 5.3 — Pa3nensl AMCHUIIIIMHBL U MEKIUCIUILIMHAPHBIE CBSI3U

Ne pa3aciioB ﬂaHHOﬁ JUCHUITIIINHBI, OJIA
KOTOPBIX HGO6XO}II/IMO HN3Yy4YCHHUC

HanMeHoBaHMe TUCIMILINH o0ecreunBaroNX U 00ecIeunBaeMbIX
JVCHHATIIINH
1 2 3
[IpeamecTByromue TUCHUATINHBI
1 InckperHass MmareMaTuka + +
2 Maremaruyeckas JOTHKa U TEOpUs aJITOPUTMOB +
3 Teopust aBTOMaTHYECKOTO YIIPaBICHUS +

[Tocnenyromye AMCUUTUIAHBI

1 ITpenaumnioMHas mpakTHKa + + +
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5.4. CooTBeTcTBHE KOMIIETeHIM, (GOPMUPYEMBIX MPH U3yYEeHUH TUCHHUILUIUHBI, U BUA0OB 3aHATHI
CootBercTBHE KOMMETEHUUN, (HOPMUPYEMBIX MPH H3yYEHUH AUCHMILIAHBL, U BHUJIOB 3aHITHM
IpeCTaBICHO B Tabmuie 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHWW IHUCHUILIMHBI, U BHJIOB
3aHSITUN
Bune! 3agstuit

= . ) DOpMBI KOHTPOJIA
' S 8 toadEx 8§35 EC

Jle
K

-2 + + + + KonTpomnpHnas pabdora,
Dk3ameH, OTUET 110
nmabopaTopHOi padore,
3amura KypcoBBIX IPOEKTOB
/ KypCOBBIX paboT,
Pacuernas pabora, Tecr,
OTuer 1o KypcoBoMy
MPOEKTY / KypcoBOi paboTe

[1K-2 + + + KonTpomapHas pabdora,
Dk3ameH, OTUET 110
nmabopaTopHOi padore,
3ammura KypCcOBBIX MPOEKTOB
/ KypcoBbIX pador, Tecr,
OTuer o KypcoBOMY
MIPOEKTY / KypcoBoiil paboTe

[1K-3 + + + + KonrtposnpHas pabora,
Ox3ameH, OTdeT 1o
nmabopaTopHoii padore,
3amuTa KypcoBBIX MPOEKTOB
/ KypcoBBIX palorT,
Pacuernas pabora, Tecr,
OTuer 1o KypcoBOMY
IPOEKTY / KypcoBoi paboTe

6. UnTepakTuBHbIe MeTOABI U GOPMBI OPraHU3aALUN 00yUYEHH S
He npenycmorpeno PYIIL.

7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnune 7.1.
Tabnuua 7.1 — HaumenoBanue 1abopaTopHbIX paboT

(8]
MK
oC
S~
M
bIC
KO

Ha3Banus pa3zgenos HaumeHnoBanue mabopaTopHbIX paboT F

8 cemectp

2 YucneHHbIE METO/IBI Craructuveckoe MoJeIupoBanue, (3aaaun 1-4), 4 OIIK-2,

MOJECIIMPOBAHUS. [cTpanuibl 81-93]/B [¢] ykazaHbI CTpaHUIBI Y4€OHOTO [K-2
nocobusi:PemernukoBa I"H. MoxenupoBanue cucrem:
yueb. nocodue / I.H. Pemernukosa; @enepanbHoe
areHTCTBO 10 00pa30BaHUI0, TOMCK. roC. YH-T CUCTEM
YIIp. U PAJUOAIEKTPOHUKH. — 2-€ U3/, Iepepad u J101.
— Tomck: ToMCK. TOC. YH-T CHCTEM YIIP. U
paaunosnexktponuku, 2007. — 441 c.,rae pazmenieHa
TEOpHsl U METOANYECKHE YKa3aHUS /JIsl BBIOJIHEHUS
KOHKPETHBIX JIAOOPATOPHBIX 3a7aHui

[Tpubnmxenue faHHBIX, (3aga4u 5-14), [cTpaHUIIBI 4
137-150, 155-172]

MeTonabl HHTEPIOIUPOBAHUS 0 PABHOOTCTOSIILIUM 4
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y371aM, YrclieHHoe qudepeHnnpoBanme u
uHTETpUpoBanue, (3agauu (15-36), [crparums 150-

155, 172-185]

Pemenue HeNMHENHBIX ypaBHEHUH, CUCTEM 4
HEJIMHEMHBIX YPaBHEHUH U 3a7]a4 MaTPUUHON
anreopsl, (3agaun 37-59), [ctpanuist 196-260]

Pemenue nquddepeHnnanbHbIX YpaBHEHUN U CUCTEM, 4
(3amauu 60-66), [cTpanuibl 260-280]
Utoro 20
3 MogenupoBaHue MonenupoBaHue CUCTEM ONTUMAJIBLHOIO YIIPaBICHUS, 4 OIIK-2,
CHUCTEM YIIPABJICHUS. (3amauu 67-69), [crpanuibl 300-313] [K-2
MogenupoBaHue CUCTEM YIPaBICHUS 1O OLIEHKaM 4
cocrosinus, (3amaun 70-72), [crpanuiisr 314- 325]
MogenupoBaHue CUCTEM aJaTUBHOTO YIIPABICHUS, 4
(3amauu 73-75), [crpanuibl 325-337]
Htoro 12
Hroro 3a cemectp 32

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
He npenycmorpeno PVYIIL.

9. CamocTosiTesibHas1 padoTa
Buasl camoctosiTenbHON paboThI, TPYAOEMKOCTh B (JOPMUPYEMbIE KOMIIETCHIIUH TPEACTABICHBI B
Tabmuue 9.1.
Tabnuua 9.1 — Bunel caMmocTosTenbHON padOThI, TPYIOEMKOCTh U (POpMUPYEMbIE KOMIETEHIINH

BHIBI CAMOCTOSATENBHOIM 24232 E
Ha3spanus paszesnon g 5552 2 DOpMBI KOHTPOJISt
paboThI © 525 2
8 cemectp
1 OcHOBHBIE NOHATHS [TpopaboTKa JEeKIIMOHHOTO 6 OIIK-2, Tecr
MOJICJIMPOBAHUSA CUCTEM.  Marepuala [1K-2,
HUroro 6 |HK3
2 YucneHHble METObI [TpopaboTka JIeKIIMOHHOTO 5 OIIK-2, Oruer no yabopaTopHOi
MOJICIMPOBAHUSI. Marepuaia [1K-2 pabore, Tect
Odopmienne 0T4eTOB 1O 7
nmabopaTopHBIM paboTam
Uroro 12
3 Monenupoanue cucteMm [IpopaboTka JTEKIITMOHHOTO 5 OIIK-2, 3ammuTta KypcOBBIX
yIIpaBJICHUSL. Marepuaia [K-2, IPOEKTOB / KypCOBBIX
OdopmiieHne 0TYETOB O 12 |IIK3 pabor, Or4er no |
n1abopaTopHBIM paboTam KYPCOBOMY TIPOCKTY
KypcoBoii pabote, OTuer
BrinonHeHue KypcoBoro 63 10 1aboparopHoii padore,
MPOEKTa / KypCOBOM Tecr, Dk3aMen
paboThI
Htoro 80
Hroro 3a cemectp 98
[ToxroroBka u cxada 36 DK3aMeH
9K3aMeHa
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Hroro

134

10. KypcoBoii npoekTt / KypcoBasi padora

TpynoeMKoCTh ayTUTOPHBIX 3aHATUH W (POpPMUpPYEMbIEe KOMIIETEHIIMM B PAMKaX BBIMOIHEHHS
KYPCOBOTO ITPOEKTa / KypcoBOM paboThI npeacTaBieHbl Tadmmie 10.1.
Tabmuma 10.1 — TpygoeMKoCTh ayIMTOPHBIX 3aHATHH W (QOpMUpyeMble KOMIETEHLMH B paMKax
BBINOJIHEHHSI KYpPCOBOTI'O IPOEKTa / KypcOBOH pabOThI

o . o]
HaumenoBaHue ayIMTOPHBIX 3aHATHI >H 8 E3 252 =3 g =
8 cemectp
CornacHo 3aJJaHUIO OCYILIECTBIIACTCS: 1) YMCIeHHOE 18 OIIK-2, I1K-3
MOJZIeTTUpPOBaHue, 2) opopMIIeHHE OTYETa 1O KypcoBoi padore,3)
odopmIIIeTCs TPe3eHTAITUS IS 3aIUTHl KypCOBOW PaOOTEHI.
Hroro 3a cemectp 18

[TpumepHas TeMaTuKa KypCOBBIX TPOEKTOB / KypCOBBIX paboT:
— 1) Maremarunueckast MoJi€Ib IPSIMOJIMHEHHOTO JBUKEHUS CyIHA

— 2) Maremaruueckasi MOJIeb PSIMOJIMHEHHOTO TBUKEHUSI MEKaHyM-po0oTa
— 3) Maremaruueckasi MOJI€JIb IBHDKEHUS CY[IHA 110 3aJaHHOU TPAeKTOPHUH

— 4) Maremaruueckasi MOJIeIb BPAI[aT€IbHOTO JIBUKCHHUS
— 5) Maremarnueckasi MOAENb IPOU3BOACTBA, XpaHEHHs M cObITa TOBapa IMOBCEIHEBHOTO

crpoca

10.1. TeMbI KypcOBBIX POEKTOB / KypPCOBBIX padoT

—  6) Maremarndeckast MOJIEITb ABMKCHHS KOJIECHOTO POOOTa IO 3aJaHHON TPAaeKTOpUU

— 7) MonaenupoBaHue

CHUCTEM YIIpaBIE€HUA B

AHAJIUTUYCCKOT'O KOHCTPYUPOBAHUS 1O KBAAPATUIHBIM KPUTCPUAM

IPOCTPAHCTBE

11. PeiiTuHroBasi cucreMa JIJisi OLlEHKH yCIeBAeMOCTH 00y4YaI0IIUXCS

11.1. Ba/uibHBIE OLIEHKH /ISl 371EMEHTOB KOHTPOJISt
Tabnuua 11.1 — baniabHbIe OLIEHKH JIJ1s1 37IEMEHTOB KOHTPOJIS

COCTOSIHUM METOHdaMH

o . MaxkcuManbHBIN
. MaxkcuMabHBIH MaxkcumatbHBIT
DneMeHTbl yueOHOI 0as1 3a mepuoj Bcero 3a
6amn Ha 1-yto KT ¢ Gann 3a mepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
8 cemecTp
3amura KypcoBBIX 22 22
IPOEKTOB / KypCOBBIX
pabort
KonTponbHas padoTa 10 10
OTyeT Mo KypcoBOMy 9 9
MPOEKTY / KypcOBOt
pabore
Otuet mo mabopaTopHO 2 4 4 10
pabore
Pacuernas pa6ora 9
Tecr 10
Hroro makcumym 3a 58 70
nepuoa
OK3aMeH 30
Hapacraromum nrorom 4 12 70 100
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11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuet OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpecTaBiieH B Tadmmie 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIEC TOUKU

banibl Ha 1aTy KOHTPOJIBHON TOUKH OrneHka

> 90% ot MakcuManbHOU cyMMBbI OatoB Ha aaty KT 5)

Ot 70% no 89% ot makcuManbHON CyMMBI Oai1oB Ha aary KT

4
Ot 60% 1o 69% oT MakcuMaIbHON CyMMBI Oai10B Ha aary KT 3
2

< 60% ot MakcuManbHOU cyMMBbI O6atoB Ha gaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOJAHYIO OLIEHKY
[lepecueT cymmbl 6alIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOIHIle

11.3.
Tabmuna 11.3 — I[lepecuer cymmbl 6alIOB B TPATUITMOHHYIO M MEXITYHAPOIHYIO OLICHKY

Wrorosast cymma GaJios,

Omuenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 60 D (ynoBieTBOpUTENIBHO)

3 (yAOBIETBOPUTENIBHO) (3a4TEHO) 60 - 64 E (H0cpeicTaeiio)
2 (meynoneTBopuTeNLHO) (HE Huxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3aYTEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecTieyeHue TUCHMIINHBI

12.1. OcHoBHasi auTeparypa
1. PemernukoBa ["H. MonenmupoBanue cucteM : YueOHOe mocodue. - 2-¢ u3Jl., mepepad. u JIom. -
Tomck : TYCVYP, 2007. - 440 c. (nanuuue B 6ubmuotexe TYCVYP - 70 5k3.)

12.2. lonoiHuTeAbHAS JUTEpPaTypa

1. PemernuxoBa, ['"H. MonenupoBanue cucrem : YuebHOoe mocobue ayis By30B . - ToMmck :
TYCVYP, 2005. - 260 c. (manuuue B 6ubnuoreke TYCVYP - 50 5k3.)

2. Ileperynos, ®@.1., Tapacenko ®.I1. OCHOBBI CHCTEMHOTO aHaW3a: yued. — 2-€ W31, JOI. —
Tomck : Uzn-Bo HTJI, 1997. — 396 c. (nHanuuue B 6ubmrorexke TYCVYP - 9 5k3.)

3. Cogeros, b.4., fAxoene C.A. MonenupoBanue cCUCTeM : Y4eOHUK IS BY30B . - 4-¢ W31,
creproTHIL. - M. : Beicias mkona, 2005. - 342 c. (nanuuue B 6ubmoreke TYCYP - 30 5k3.)

4. MaremaTn4ecKkoe 1 UMUTAIIMOHHOE MOJICTTUPOBAaHKE [ DIEKTPOHHBIN pecypc|: yuebd. mocoodue /
AM. bespykoB, O.H. Anekcenuesa. — M. HNH®PA-M, 2017. — 227 c. + Jlon. marepuainbl
[OnexTpoHHbI pecypc; Pexum goctyma http//www.znanium.com]. — (Beicuiee o6pa3oBanue
bakanaBpuar). - Pexxum nmoctyna: http://znanium.com/bookread2.php?book=811122 (mara oGparieHus:
20.07.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKre Mocoous
1. PemernuxoBa ["H. MoxenupoBanue cuctem [ DNeKTpOHHEIHN pecypc]: YueOHoe mocodue - 2-¢
u3n., nepepad. u gom. - Tomck TYCVYP, 2007. - 440 c. un. Meronudeckue ykazaHus K J1a00paTOpHBIM
paboram - CTp. 81-337. - Pexum JocTyna:
http://www.kcup.tusur.ru/index.php?module=mod methodic&command=view&id=145 (mara
obpamenus: 20.07.2018).
2. PemernukoBa ['H. MonenupoBanue cucteM ympapieHus (yueOHOE METOAMYECKOe MocobOue
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0 KypCcOBOMY IpoeKTupoBanuio) — Tomck [Dnexrponnsiii pecypc]: TYCVYP, kad. KCVII, 2015.— 21c. -
Pesxxum JIOCTYyTIA: http://new.kcup.tusur.ru/library/modelirovanie-sistem-upravlenija-uchebnoe-
metodicheskoe-posobie-po-kursovomu-proektirovaniju (nara oopamienus: 20.07.2018).

3. Pemernukosa I"H. MoaenupoBanue cucreM : YueOHoe ocobue. - 2-¢ u3j., nepepad. u jor. -
Tomck : TYCYP, 2007. - 440 c. (CamocrositenbHas pabota ctp. 42-55, 69-80, 96-120, 362-368) (manuywue
B oubimmotexke TYCVYP - 70 5k3.)

12.3.2. YuyeOHO-MeTOAUYECKHE TOCOOUS sl JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJH/I0B

Y4ueOHO-MeTOANYEeCKHNE MaTepHaibl Ul CaMOCTOSTEIbHON U ayTUTOPHON paboThl 00ydaromuXcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSM UX 30POBbS M BOCIIPUATHS HH(OPMALIHH.

JI1s1 JIMI ¢ HApYUIEHUSIMM 3PeHust:

- B ()OopMe EKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUECHHBIM MIPH(TOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopMme.

12.4. IlpodeccuonanbHbie 0a3bl JAHHBIX M HHGOPMAILMOHHBIE 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

8. http://www.tehnorma.ru/

NoakowhE

13. MaTepuajibHO-TeXHHYECKOe o0ecneyeHHe TUCHUILIAHBI U TPpedyeMoe MporpaMMHoe
odecreueHue

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMYECKOMY M NMPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe o0ecredeHne 1 JeKIUOHHBIX 3aHATHI
Jis mpoBenieHus 3aHATUN JIGKIIMOHHOTO THUIA, IPYNIOBBIX U WHAWBUIYAJIBbHBIX KOHCYJIBTAIU,
TCKYLIETO KOHTPOJA U HpOMG)KyTO'—IHOfI aTTCCTAllMU HCIIOJIB3YCTCHA yqe6Ha;1 AyIUTOpHA C KOJIUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000pynoBaHHAas JTOCKOM M CTaHAAapTHOW yueOHOM Mebemnbio. MMeroTcs
JIEMOHCTPAIIMOHHOE O0OpyIOBaHWE W Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUnBaIOIINE TEMaTHYECKUE
WUTIOCTPALUH T10 JICKIIMOHHBIM pa3zesiaM JUCLIUTUINHBL

13.1.2. MarepuaJibHO-TEXHHYECKOE H IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

JlaGoparopus CAITP

yueOHasi ayauToOpus JUIs MPOBENCHUS 3aHATHI MPaKTUYECKOTO THIA, ydeOHas ayquTOpHs Ul
MIPOBEICHU 3aHATUH J1TAOOPAaTOPHOTO THUIA, TOMEIIEHHE /I CAMOCTOSTEIbHONW PabOoThI

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, a. 74, 321 ayg.

Onucanue uMeromierocs 000py10BaHuUs:

- NurepaktuBHas nocka SmartBOARD;

- Monurop SVGA;

- Monwutop 17,0" LG FLATRON L1750SQ SN (10 mrt.);

- [IpoexTop LG RD-DX 130;

- [I5BM -"PENTIUM-386"- 7,
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- Cucremnsriii 6ok Intel Cekeron 2.93CHz KC-1 (2 mit.);
- Cucremuslii 010k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka MapkepHasi;

- Kommuiekt ciennanu3upoBanHol yueOHOW Mebenu;
- PaGouee mecTo mpenogaBareis.

[TporpamMmmHOe obecrieueHue:

— Foxit Reader

— Mathcad 13,14

— Microsoft PowerPoint Viewer

— Microsoft Word Viewer

— OpenOffice 4

— Windows 10 Enterprise

JlaGoparopust nH()OPMAITMOHHBIX TEXHOJIOTHI

yqe6Ha$1 aYIII/ITOpI/IFI JJIA HpOBeILCHI/Iﬂ 3aH$ITI/II71 HpaKTI/I‘-IeCKOFO THUIIA, y‘~I€6Ha$I aYIII/ITOpI/IFI 1A
MIPOBEICHMS 3aHATHH JJTa0OPATOPHOTO TUIIA, TOMEIICHHE JIJISl CAMOCTOSTEIILHON PabOThI

634034, Tomckas obmacte, . Tomck, Bepmmauna ynuna, a. 74, 323 ayn.

Ornucanue uMeroIerocs 000pyI0BaHUs:

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

- [ISBM DURON SWS 40;

- [I5BM IBM PC-XT;

- [ISBM IBM/PC-386;

- [I15BM VIVO D 133 (2 mt.);

- KomnerorepP WS2;

- [ISBM "AMSTRAD";

- Jlocka MapkepHasi;

- Kommnext cnenuanu3npoBaHHol yueOHO Mebeny;

- PaGouee mecto nmpenogaBares.

[TporpamMmmMHOe oOecrieueHUeE:

— Foxit Reader

— Mathcad 13,14

— Microsoft PowerPoint Viewer

— Microsoft Word Viewer

— OpenOffice 4

— Windows Embedded 8.1 Industry Enterprise

13.1.3. MarepuaJIbHO-TEXHHYECKOE M IPOrPAMMHOe 00ecredeHne I CAMOCTOATE/IbHOM padoThl
Jist camocTosTeNnbHON paboThl UCTONB3YIOTCS y4eOHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACCHI),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna npocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast ob6nacTs, . Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ynuia, 1. 74, 207 ayn.

CocraB 000pya0OBaHHUSA:

- yueOHasi mebeb;

- komneroTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8I'T. - 5 mit,;

- KOMIBIOTEPHl MOJKIIOUYEHbI K ceTu «HTepHeT» M 00ecClednBaroT JOCTYN B DIEKTPOHHYIO
nH(pOpMAITMOHHO-00pa30BaTEIBHYIO CPENY YHUBEPCUTETA.

[Tepedenp mporpaMMHOTO 00€CTICUCHUS:
- Microsoft Windows;
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- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHMYECKOe O0ecneyeHne TUCHUIIMHBI JJIsl JIMI[ C OrPAHMYEHHbIMHU
BO3MO’KHOCTSIMH 310POBbSI  HHBAJIU/10B

OcBocHME IUCUUIUIMHBI JIMIIAMUA C OTPAaHWMYEHHBIMU BO3MOKHOCTSMH 310POBbS M MHBAJIUAAMH
OCYILIECTBIISIETCS C UCTIONB30BaHUEM CPEACTB 00YUEeHHUs OOIIETO U CHEIMAIbHOTO Ha3HAUCHHS.

[Tpr 3aHATHAX € OOy4YarOUIMMHUCSH € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIIOIb30BAHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEIUNHBIX CPEICTB U JPYIMX TEXHUYECKHX CpEACTB
npuema/mepenadd ydeOHOW MH(pOpPMALUU B AOCTYHHBIX (popMax, MOOWIJIBHOM CHUCTEMBbI MpErojiaBaHMs
Uil O0y4aloMMXCS C WHBAIMIAHOCTBIO, MOPTATUBHONW MHIYKIIMOHHON CHUCTEMBI. Y4eOHas ayquTopus, B
KOTOpOH 3aHMMAIOTCSl OOy4arolluecss C HapylleHUEM CilyXa, 00OpyaoBaHa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, NIEKTPOHHOHN JOCKOH, MYIBTUMEIUHHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKUMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH IIPOCMOTPA Y/IaJ€HHbIX 00OBEKTOB (HAIIpUMEp, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) MpH MOMOIIM BUACOYyBEIUUUTENEH 1151 KOM(DOPTHOrO MPOCMOTpa.

[Ipn 3amsatusx c oOy4aromMMHCS € HapyLIeHHWSIMH OINOPHO-IBHMIaTeJIbHOIO ammapara
UCHOJB3YIOTCSl aJbTEPHATUBHbIE YCTPOWCTBA BBOJA HMH(OpPMALMU M JpyrHe TEXHUYECKHE CpEeACTBa
npuema/mepenadu ydeOHOW WHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI OOYyYEHHS JUIS
JIOZIEN ¢ MTHBAJIMJHOCTBIO.

14. OneHovHbIE MaTrepvajJabl  METOANICCKUEC PEKOMECHIAIUH MO OPraHU3allui U3YyYCHUS
JAUCHHUIIIMHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOMEHIAIUU
I[JISI OILICHKHN CTCIICHU C(bOpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHMI 3aerHJIeHHI)IX 3a I[HCHHHJIHHOﬁ
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbBIE 3a1aHUA

1 Cucremoii HaspIBaeTCA: 1) MHO)KECTBO (PYHKIIMOHATIBHBIX 2JIEMEHTOB,
BBIJICTICHHOE U3 CPEJIbl B COOTBETCTBHH C ONPEACICHHOM
LETIbI0 B pPaMKaX OMPEIEICHHOIO BPEMEHHOTO
MHTEpBaJIa;

2) COBOKYITHOCTh B3aHMOCBSI3aHHBIX 3JIEMEHTOB,
000co0IIeHHAs OT Cpeibl U B3aUMOJICHCTBYIOMIAS C HEl
Kak IIEJIOE;

3) mociemoBaTeIbBHOCTh 00BEKTOB, 00JIaJAI0IITIX
CJICYIOIUMH CBOHCTBAMMU: KOHEYHOCTb,
YIPOILIEHHOCTh, IPUOIHKEHHOCTb.

2 Cucrembl, MOIETUPOBAHHE KOTOPBIX 1) 6oMbIMMHE;
3aTPyAHUTEIBHO BCIIEICTBUE HEJOCTATKa
nHGOPMALUH IJIS1 YIPaBIICHHS,

Ha3bIBAIOTCSL: 3) II10X0 OPraHU30BAHHBIMH.

2) CIOKHBIMH,

3 Maremaruyeckoe MOJEINPOBAHNE — ITO 1) BUJ] KOMITBFOTEPHOTO MOJICITHUPOBAHHUS, JIJISI KOTOPOTO
XapakTepHO BocIponsseaeHne Ha OBM nporecca
(YHKIMOHUPOBAHUS UCCIIELyEMON CII0KHOM CUCTEMBI;

2) METOJ NCCIIETOBAHMUS PEabHBIX SBICHUH HUITH
MIPOTIECCOB ITyTEM TTOCTPOCHHUS UX MaTEMaTHICCKUX
MOJeNiel U UCCIIEAOBAHMSI 3TUX MOJACIICH;

3) BUI KOMITBIOTEPHOTO MOJICITHPOBAHUS, TIO3BOJISIOIINI
M0JTy4aTh CTAaTUCTUYECKUE JAHHBIE O MIPOLIECCaX B
MOJEIUPYEMOH CUCTEME.

4 VImuTanuonHas Mozesh — 5T0 1) mporpamMMBbl M QJITOPUTMBI, TTO3BOJISTIOIIHE
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umMUTHpOBaTh Ha IBM moBeneHne OTAENbHBIX
9NIEMEHTOB CHCTEMBI U CBSI3€H MEXy HUMHU B TEUCHHE
3aJJAHHOTO BPEMEHH MOJICITUPOBAHHS;
2) BUJ KOMIBIOTEPHOTO MOJIETUPOBAHHUA,
WCTIOJIB3YIOIIUI METO/bI BEIYMCIUTEIbHON MaTEMaTHKH;
3) BUJ MOJIETMPOBAHUS, IIPU KOTOPOM MPOLIECCHI
(YHKIMOHUPOBAHUS SJIEMEHTOB CUCTEMBI
3aIIUCHIBAIOTCS B BUJE HEKOTOPBIX MaTEMaTHUIECKUX
COOTHOUICHHI WX JIOTHYECKUX YCIIOBHUH.
5 [lepemeHHBIE COCTOSIHUS OITUCHIBAIOT 1) OBE/ICHHE CHCTEMbI B OyIyIIeM;
2) U3MEPEHUs COCTOSIHUSL CUCTEMBI;
3) yIpaBIsIOIIAE BO3ICHCTBHS.
6 | Cucrema ynpasieHus Ha3biBacTCS 1) obecneynBaeT MUHIMYM COOTBETCTBYIONLIEH OIIEHKU
ONITUMAJIbHOM, ECJIN OHA KauecTBa;
2) obecrieunBaeT TOCTIKEHHUE 3aIaHHOTO COCTOSIHUS;
3) obecrieunBaeT KOMIICHCALIMIO BHELIHUX BO3ICHCTBU.
7 | Cucrema yIpaBICHUS spisercs | 1) X(t) = f(t,x(t),u(t));
JIMHEHHOHM, eclid OHa MNpeACTaBUMa B SN N = .
e 2) X(t) = AMX(®) + BOU();
3) X(t) = f(t, x(¥)) + B(t)u(t) -
8 Jluckpetnsauus  MHEHHOH — Monenu | 1) /.\(k) =1 + Atﬂ( ) B(k) = AtB (tk) :
00bEKTa  OCYIIECTBIACTCS  METOIOM ARG
Oiinepa, ecnu: AK)=1, Z ( ) ,
? - AUA(t )“B(t)
_yAUA®R) B(L).
B(k) = kzl: i ,
8 AtYA(t
AK) =1, Z ( )
? At )“B(t)
B k — Kk k/.
(k) kZ; o ,
9 Ecnu nuckpeTrHas croxacTuueckas 1) CITy4yailHbIMH BEJINYMHAMH, UMEIOLIIMHU
cucTeMa TPEICTaBHMa B BHJIC OMHOMHUAIEHOE paclpe/ieieHue,
x(k +1) = A(k)x(k) + B(k)u(k) + F(k)q(}),paBHOMEPHO pacrpe/ieleHHBIMH CIly4ailHBIMU
_ BEJINYMHAMH,
M {q(k)} =a(k), 3) rayCCOBCKUMH  CIyYalHBIMH BEJIMYMHAMH  C
M {(q(k) —qk)@()-a(i)’ }: Q(K)O3gnaHHbIMH XapaKTEPUCTHKAMH.
TO KOMIIOHEHTHI BEKTOpa BHEIIHHUX
Bosmyuennii ((K) sBisrorest:
10 CuHTe3 YIpaBIsIOUUX BO3AECHCTBUN TTPU 1) u(k) = —Dd_lBTS(X(k) =X, (t));
MUHHMH3AIHA KPATEPHUS _
17 PP 2) v(k)=-D;W, (k),
I, T) =3 ! [ X" (®Cx(®) +u" ()Du(®) |dt | 3)u(k) =—(B"SB + D) BT S[AX(K) — X, (t, )]
OCYHIECTBIISIETCS CIEAYIOMIM 00pa3oM:
11 CuHTe3 YIpaBIsIOUUX BO3IEUCTBUN MTPU 1) u(k) = _Dd‘lBT S(x(k) —x, (t.)),
MUHHMU3ALUHA KPUTEPUS -
1tkI:rI|pAt pHTep 2) V(k):_DIJVVZ(k)’
ORIl CORA® KCOREH i o
b u(k) =—(B SB+ D) "B S[Ax(k) —x, (t,)]
+UT (t)D,u(t) +v' ()Dy(t) +V! (t)D,v,, (t)]dt,
OCYIIECTBIISIETCS CIIECAYIOIIM 00pa3oM:
12 CuHTEe3 YIPaBIISIONUX BO3ICHCTBUN TIPH 1) u(k) = —Dd’lBTS(x(k) X, (t)),
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MHHHAMP3AITAN KPUTEPHSI 2) V(k) = _Dl‘]w2 (k) ,
1 3
J(K) ==[(x(k +1) —x, (tk))T C(x(k+1)— )
2 ) u(k) =—(B"SB+ D) "B S[AX(K) — X, (t,)]
=X, (t,)) +u(k) Du(k)]
OCYHIECTBIISIETCS CIEAYIOLIMM 00pa3oM:

13 | Monenps n3MepuTeILHOTO KOMILIEKCa 1) y(k) = Ax(k) +r(k),
3a1acTCA B BUC: 2) y(k) — HX(k) + r(k) ,

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

14 | Onrumanbnas onenka cocrosuus o | 1) X(k +1) = X(k) + K(k)[y(k +1) — HX(k)],
Tekymemy  msmepermio  Y(K+1) R(k +1) = K(k +1/K) + K (K)[y(k +1) -
CTPOHUTCS B BUJE: 2) —HR(K+1/K)]

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

15 | Cucremsl ympaBiaeHHS, MOCTPOCHHBIE C | 1) K TpaJHIIMOHHBIM,
HCTIONTb30BAaHUEM anpuopHoit | 2) k auddy3HbIM,
nH(pOpMaIIVH, JIOCTATOYHOMI it | 3) K HECTAllMOHAPHBIM.

JIOCTUXKEHHUS MMOCTAaBJICHHOM L1eJIH,
OTHOCSITCSI:

16 | Cucremsl yrpaBieHuUs, IOCTPOSHHBIE C 1) k ajanTUBHBIM,

WCTIOJI30BaHUEM alIPUOPHOM 2) K CaMOOpPraHU3YIOIIUMCS,
nH(pOpPMAITNH, HE TOCTATOYHOHN JIJIs 3) K CTarOHapHBIM.
TOCTHKEHHS TIOCTABICHHON IIEJIH,

OTHOCSITCSI:

17 CuHTE3 yNpaBIgOIUX BO3EHCTBUMN, 1) aHATMTHYECKUM KOHCTPYHUPOBAaHUEM ONTHMAJIbHBIX
KOTOPBIN OCYIIECTBIISICTCS B PEaIbHOM PETYIATOPOB;

BPEMEHH B IpolLiecce 2) COBMEIIICHHBIM CHHTE3EM;
(YHKIIMOHUPOBaHUS 00BEKTA, 3) amanTHUBHBIM YIIpaBIEHUEM.
Ha3bIBACTCA
18 | Ouenka mapamMeTpoB IO TEKyLIEMY é(k +1) = é(k) + L[y(k +1) —
mmepennio Y(K +1) crpoures B Buse: R . i
— HO(x(k), u(k))o(k) — Hf (k(k),u(k))],
2 O(k +1) = O(k) + L(K)[y(k +1) -
— HA(K, B(K)) (k) ~ HB(x(K), O(K))u(K)],
3 O(k +1) = O(k) + L(K)[y(k +1) -
— HR (k) + F(K)]. '
19 | IIpu noctpoennn @unsrpa Kanmana mist | 1) MapKOBCKHMU;
OLICHUBAaHUS rapameTpoB MOJIENN | 2) paBHOMEPHBIMU;
o0bekTa npearnosaraercs, 4yT0 | 3) rayCCOBCKHUMH.
anpUOpHBIE  paclpeleNieHuss BEKTOPOB
HavYaJIbHBIX yc.HOBI/Iﬁ COCTOsSIHUA u
apaMeTPOB SIBIISTFOTCS

20 | Jnst MomenmMpoBaHUs CUCTEM YHpaBieHHUs | 1) METOABI pellieHHs] CHCTEM HEJIMHEHHBIX YpaBHEHUH;
C HECTAIIMOHAPHBIMHU MOAEIISIMU 2) MeTO/IBI IPUOIMKEHHS TaHHBIX;
HCIIONIB3YIOTCS: 3) METOnbI YUCIIEHHOTO UHTETPUPOBAHUSI.

14.1.2. Jx3aMeHallMOHHBIE BONIPOCHI
1 TlocTpoenne MaT. MOAEIN U3MEPUTEIIBHOIO KOMILIEKCA.
2 OuenuBanue coctosHus punsrpom Kanmana.
3 CuHTe3 ynpaBiIeHHI N0 OLIEHKaM COCTOSHMUSI.
4 ANTOpUTMBI YNpaBIEHUS METOAAMH AHATUTUYECKOTO KOHCTPYHMPOBAHMS ONTHUMATbHBIX
PEryiasaTOpOB.

CornacoBaHa Ha noptane N2 39973

15



5 ANTOPUTMBI YIIPaBJICHUS IPU UCIIOIB30BAHUS KIIACCHUECKOTO KBAAPATUYHOTO KPUTEPUS.

6 AJTOpUTMBI yIIpaBJICHUs PU UCIIOIb30BAHUS KBAIPAaTUYHOTO KpUTEepUsi 00001IEHHON padOoThI.

7 ANTOPUTMBI YIIPaBJICHUS IPU UCTIOIb30BAHUS JJOKAIHHOTO KBAAPATUYHOTO KPUTEPUS.

8 AlanTUBHOE yIIpaBJICHHUE.

9 OneHrBaHUE COCTOSIHHA U ITApaMETPOB NapajuiebHbIMU (uiibTpamu Kanmana.

10 3amaun Kommu (Meronmbr Diinepa, Pynre-Kyrra, Amamca) u KpaeBble (METOIBI CETOK M
KOJUTOKAITU ).

11 Pemennie 0ObIKHOBEHHBIX MU EpeHIMATBHBIX YPABHCHHN B CHCTEM.

12 Craructuueckoe MOJEIUPOBAHKE

13 Metoapl npuOIMKEHHUS SKCIIEPUMEHTANIBHBIX TaHHBIX: HHTEPIOIUPOBAHUE, CIUTAH-(PYHKINH,
anmpoKCUMAIIMs METOJJOM HAUMEHBIIINX KBaIPATOB.

14 AnropuTmbl yripaBlIeHUs [IPHU UCIIOIB30BAaHUS JIOKATHHOTO KBaJPAaTUYHOTO KPUTEPHSL.

15 Cunre3 ynpaBiaeHHs IO OLIEHKaM COCTOSIHMSI WJIM CHHTE3 aJalTUBHOIO YIPABICHUS IS
cofiepKaTeIbHOM MOJICIH.

16 Pemenne oObIKHOBEHHBIX AU (hepeHIInaIbHBIX YPaBHEHUH U CHCTEM.

17 AJTOpUTMBI YIpaBIIEHUS METOJAMH aHAJIUTUYECKOTO KOHCTPYHPOBAHUS ONTHUMAIbHBIX
PEryasTopoB.

18 ArperaTuBHO€ MOJIETTUPOBAHHUE.

19 UmutanimoHHOE MOJIETUPOBAHUE.

20 CrarucTuuecKkoe MOJEIMPOBAHNE

14.1.3. Tembl pacueTHbIX padoT

s BbIOpaHHOM Mozaenu oObekTa (B BHUJE CUCTEMbl OOBIKHOBEHHBIX IU(. ypaBHEHHIl BTOPOro
HOps/AKA WK B BUJIE COJEPKATEIbHOM MOJIENN, KOTOpasi OMMCHIBAET CUCTEMY YIPABICHUS TEXHUUECKUM
00BEKTOM B MPOCTPAHCTBE COCTOSHUI) CIIPOEKTHUPOBATH CHCTEMY YIPABJICHUS MPU MOJTHOM H3MEPEHHUH
[0 OLIEHKAM COCTOSIHMSA, KOTOpbIE OINpeNeNsoTcs ¢ MNoMolplo ¢uiasrpa Kammana; omnpenenuTs
MUHUMAaJbHBIA ~ HAO0Op  M3MEPUTENbHBIX  JATYMKOB, IMpPU  KOTOPOM  COXpPaHSAETCS  KadecTBO
(YHKIMOHUPOBaHHE CUCTEMBI yIIpaBieHUs 0€3 U3MEHEHUs TapaMeTPOB AJITOPUTMA YIPABICHUS.

B nomnonHeHnu K mpenplIyeMy 3aJaHUI0 OCYIIECTBUTh IPOEKTUPOBAHUE CHCTEMBI a/IallTUBHOTO
yIpaBleHUs] TpPU HEMOJHOM H3MEPEHUH, TIle Ha0Op H3MEPUTENbHBIX JaT4MKOB ONpEAEieH IpHU
BBINIOJTHEHUM TPEIBIIYIIEro 33JaHus , OLEHUBAaHUE COCTOSHUS M IApaMeTpoB MOJIENIHM IPOU3BECTH
nociuenoBarenbHbIMU GuiibTpamu Kanmana.

14.1.4. TeMmbl KOHTPOJILHBIX PadOT
Monens, cuctema, MOICTUPOBAHUE, BUIBI MOICIIUPOBAHUS, KJIACCUDUKAITIH.
MaremaTtnueckoe MOAEINPOBAHUE, LIEU U 3a4a4H.
MeTtoasl TeOpUH OI00US.
ArperaruBHO€ MOJEIINPOBAHHUE.
Craructuueckoe MOJIeIMPOBaHUE
HMMuTanimoHHOE MOZIEITMPOBAHUE.
[InanupoBaHre UMUTAIIMOHHBIX SKCIIEPUMEHTOB

14.1.5. Temb1 1a00paTOpHBIX padoT

Craructuueckoe mopenupoBanue, (3amaun 1-4), [cTpanunbl 81-93]/B [*] ykazaHbl CTpaHHUIIBI
yaebnoro mocoOus:PemernukoBa I'H. MogemupoBanue cucrem: yue6. mocooue / I.H. Pemernukona;
denepanbHOE areHTCTBO MO 00pa3oBaHUIO, TOMCK. TOC. YH-T CHCTEM YIpP. U PaJMO3IEKTPOHUKU. — 2-€
u3., mepepad u pom. — Tomck: ToMcK. Toc. YH-T CHCTEM YIIp. B paguodiekTponuku, 2007. — 441 c.,rue
pa3MereHa Teopusi U METOINYECKUE YKa3aHusl JIJIsl BBITOJIHEHUSI KOHKPETHBIX JIA0OPATOPHBIX 3a/IlaHUM

[Mpubnmxenue qaHHbIX, (331a4n 5-14), [cTpanuist 137-150, 155-172]

MeToapl MHTEPIOTUPOBAHUS TI0 PABHOOTCTOSIMM Yy3JiaM, YUCIeHHOe AuQQepeHInpoBaHue U
UHTErprpoBanue, (3aaauu (15-36), [crpanurmt 150-155, 172-185]

Pemienne HenMHENWHBIX YpaBHEHUM, CUCTEM HEJIMHEWHBIX YPAaBHEHUW M 3a7a4 MaTpPUYHOU
anreopsl, (3amaun 37-59), [ctpanuis! 196-260]

Pemenne nuddepeHnnanbHpIX ypaBHeHHN 1 cucTeM, (3agaun 60-66), [crpanutst 260-280]

MonenupoBaHue CUCTEM ONTUMAIILHOTO yIpaBieHus, (3amadu 67-69), [crpanumst 300-313]

MonenupoBaHie CUCTEM YIIpPaBJICHUS MO OLIEHKaM cocTosiHus, (3amaun 70-72), [crpanuist 314-
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325]
MonenupoBaHue CHCTEM aIallTHBHOIO yrpaBieHus, (3agaun 73-75), [crpanuisr 325-337]

14.1.6. Tembl KypcOBBIX IPOEKTOB / KYPCOBBIX padoT

"MozenupoBaHue CUCTEM yIpaBiIeHUS"

Maremarndeckue MOJIEIH, UCIIONIb3yeMbIE /ISl BHIIOJIHEHUSI KYPCOBOIO MPOEKTA, JIEJIATCSA Ha JBa
Buga. IlepBelii Bua — 3TO ydeOHBIE MOJENTH, 33JaHHBIE B BHJE CHUCTEMBbI OOBIKHOBEHHBIX
auddepeHnanbHbIX YpaBHEHUH BTOpOro mnopsiika. Bropolt Buj — 3TO conepraresbHble MOJIEINH,
OIMHMCHIBAIOIINE CUCTEMY YIPABICHHSI HEKOTOPBIM OOBEKTOM B MPOCTPAHCTBE COCTOSHUM. J{Jis KaKkIoii u3
Mozeneil chopMynIupoBaHbl JBa TUMNA 3aaHUi. 3aJaHMs IEpBOrO THUIIA — MPOEKTUPOBAHHE CHCTEMBbI
yIpaBJICHUS TPHU TOJHOM HM3MEPEHHMU 1O OLEHKAM COCTOSIHUS, KOTOPBIE OIPEIEISIOTCS C MOMOIIBIO
¢wibTpa KanMmana; onpezneneHne MHHHMAaJIBHOTO HaOopa HM3MEPHUTEIbHBIX JATYMKOB, IPU KOTOPOM
COXpaHseTCs KadecTBO (PYHKIMOHUPOBAHWE CHUCTEMBl YIpaBlICHUs O€3 WU3MEHEHHs IapamMeTpoB
QIrOpUTMa YNpABIEHUA. 3aJaHus BTOPOrO THMA — B JIONOJHEHMHM K 3aJaHUI0 IEpBOrO THUIA
OCYHICCTBIIACTCA IMPOCKTUPOBAHUC CHCTCMbI aOallTUBHOIO YIIPABJICHUSA HPHU IIOJHOM HU3MCPCHUU, TIC
Ha0Op M3MEpUTENbHBIX JATYUKOB ONPENEICH MPU BBIIOIHEHUHU 3a/aHMsl NEpBOrO THIA, OLECHUBAHUE
COCTOSAHHA U IMapaMCTPOB MOACIHU ITOCICAOBATCIbHBIMU q)HJII)TpaMI/I Kanmana. I[JISI Ka)Xa0ro CTyACHTa
cllyyailHbIM 00pa3oM 3a/1at0Tcsi yueOHasi U CofieprKaTeIbHasi MOJIENIN U aJIrOPUTM YIPABJIECHUS: HA OCHOBE
KJIACCUYECKOTO KBaJpaTUIHOTO (DYHKIMOHANA, (yHKIMOHATa OOOOIICHHOW pabOThl MM JIOKATHLHOTO
KBaJpaTuyHOro ¢pyHKuuoHana. CTyleHTy NpeloCcTaBIIseTCs IpaBo BEIOOpA MOJIENU U TUIIA 3aaHUs. DTOT
BBIOOp oOmpenensieT IMOMyYeHHe KOHKPETHOH HWTOTOBOM OIIGHKH B COOTBETCTBHH C IPHBEICHHBIMH
npaBuiIaMu oneHuBaHus. CTyleHT MMEeT IPaBo B IPOLIECCE BBIMOJIHEHHUS] KypCOBOIO IMPOEKTa BhIOpATh
JpYyTyro Mojieb (U3 3aJaHHBIX €My MOJieNel) U Apyrod Tum 3aaanusd. [Ipenogasaress, IO COITIaCOBaHUIO
CO CTYJIEHTOM, MOXKET C(POPMYIMPOBATH JONOIHUTENILHOE 3a/laHUE /7Sl BBIIIOJHEHUS KYpPCOBOIO IIPOEKTA.
[Ipenonasarespb, IO COMIACOBAHUIO CO CTYJIEHTOM, MOXKET JaTh €My HHIUBUYaIbHOE 3a/laHUE.

[TprMepHBIE TEMBI KYpPCOBBIX ITPOEKTOB

1) Maremarnueckasi MOZieIb MPSIMOJIMHEIHOTO IBM)KEHUS CylIHA

2) Maremarnueckasi MOJI€Tb MPSIMOJIMHENHOTO JBUKEHNUS MEKaHyM-po0oTa

3) Maremaruueckasi MOJIeNb JABMXKEHHS Cy/HA 110 33/1aHHON TPaeKTOPHU

4) Maremaruyeckasi MOZICJIb BPAIIATEIILHOTO TBUKEHUS

5) Maremaruueckasi MOJIeNb TPOU3BOJICTBA, XPAHEHUS U CObITa TOBapa MOBCEJHEBHOIO CIIpOca

6) Maremaruueckas MoJieb IBUYKEHHUS KOJIECHOTO poOoTa 1o 3aJjaHHON TPaeKTOpUn

7) MonenupoBaHMe CUCTEM YIPAaBIEHUS B MPOCTPAHCTBE COCTOSHUN METOJIaMH aHAJIUTHYECKOTO
KOHCTPYHWPOBAHHUS 10 KBAJAPATUUHBIM KPUTEPUIM

14.1.7. MeTonn4yeckue peKoMeHIalluu

Jns opraHu3anuy BBIIOJHEHHUS JA0OPATOPHBIX pPabOT MCIONB3YETCSl SIEKTPOHHBIA y4eOHBII
KkomIuteke «MoJepoBaHue cucTemMy, [DnekrponHsiil pecype] — URL.:http://ms.kcup.tusur.ru/

Komrekc BKITIOUAET clieIyronee.

1) JlaGopaTopHbIii MPaKTUKyM, COIEpXamuil 75 3a1ay Mo CTaTUCTUYECKOMY MOJETUPOBAHHUIO,
YUCJICHHBIM METO/IaM MOJEIIMPOBAHUS U MOJIEITMPOBAHUIO CUCTEM yrpasiieHus. Kaxnasa 3agaga cogepKut
30 BapMaHTOB MCXOJHBIX JAHHBIX. Bce 3amaum crpynnupoBaHbl TeMaTtudecku B 8 rpymm. M3 kaxnon
TPYIIBI CTYIEHTY CIIy4ailHbIM 00pa3oM BbIAA€TCS KOHKpETHas 3a/a4ya M BapHaHT UCXOIHBIX JaHHBIX K
Heil. BeimonHeHune mabopaTopHbIX pabOT ocyliecTBisieTcs ¢ ucrnoib3oBaHueMm cucreMsl MATHCAD.
TecToBbIe BOMPOCHI I MPOBEPKH 3HAHU 110 BBIMIOTHAEMOM padore.

2) KoutponeHyto paboTy, KoTopas BkiItodaeT 20 TECTOBBIX BOINPOCOB, BbIOpaHHbIX U3 106
CIIyJaiiHBIM 00pa3oM, W olleHHnBaeTcss MakcumyM B 10 OGamnoB. PaGoTa cumTaeTcsi BBIMTOTHEHHOM, €CITH
CTYACHT HaOpaj He MeHee 5 6auIoB.

14.2. TpeGoBaHusI K OLEHOYHBIM MATEPUAJIAM IS JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMH
310POBbS 1 HHBAJH/I0B
Hns 7oy ¢ OrpaHUYEHHBIMH  BO3MOMKHOCTSIMH  37I0POBbSl M HMHBAJIUJOB MPETYCMOTPEHBI
JIOTIOJTHUTENIbHBIE OLIEHOYHBIC MaTepHAalIbl, IepeueHb KOTOPBIX YKa3aH B Tadnuie 14.
Tabnumna 14 — JlonomHUTEIBbHBIC MaTepyaibl OLICHUBAHUS IS JIUIl C OTPAHMYCHHBIMUA BO3MOYKHOCTSIMU
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340pOBbA U UHBAJIUIOB

Kareropun
oOyJaronmxcs

Bupl 1OMONMHUTENBHBIX OLIEHOUHBIX
MaTepuaioB

@DOopMBI KOHTPOJIS U OLIEHKH
pe3yABTaTOB O0yUCHUS

C HapymeHusiMu
ciyxa

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpoBepKa

C HapyumeHusiMu
3peHUs

CobecenoBaHue 1o BOIIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenmymiecTBEHHO yCTHAs IIPOBEPKA
(MHAMBUIYATIBHO)

C HapyueHusaMu
OIIOpHO-
JIBUTATEIILHOTO
armapara

C orpaHu4eHUAMH 110
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIPOCHI K
3a4eTy

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOThI, YCTHBIE OTBETHI

[IpenmyIiieCTBEHHO TUCTAaHIIMOHHBIMHU
MeTOoIaMU

[IpenmyIiecTBEHHO IPOBEPKA
METOJIaMHU UCXOJIsI U3 COCTOSIHUS
o0yyaromnierocst HA MOMEHT ITPOBEPKHU

14.3. MeToguueckne peKOMeHIAHN M0 OIeHOYHBIM MAaTepPHAJIaM JIJIsl JIUII ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI © HHBAJIN/I0B

Jis mui ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBbS M HMHBAJIHJIOB MPEAYCMaTPHBACTCS
naoctymnHas popMa nmperoCcTaBICHHs 3aJaHHI OIIEHOYHBIX CPEICTB, @ UMCHHO:

- B IieyatHoii hopme;

- B TIe4aTHOW (POpME C YBEITHMUCHHBIM MIPUPTOM;

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NPE0CTABICHUE 3aJIaHUS C UCTIOJIb30BAaHUEM CYPIOTIEPEBOIA.

HI/IHaM C OrpaHMYC€HHBIMH BO3MOXHOCTAMU 3O0POBbA W HMHBAJIHWAAM YBCIWNYHMBACTCA BPEMSA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIC BOMPOCHL. [l Takux OOydYaromuxcsl MpeayCcMaTpUBaeTCsl
nocTymnHas popMa mpeToCcTaBieHHs OTBETOB Ha 3a/IaHusl, & UMCHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- NpEeICTaBICHUE OTBETOB YCTHO.

[Mporienypa oOlEHWBaHHS pPE3YJIbTaTOB OOYYEHHUS JIUI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
3I0pPOBbSl U MHBAJIUJOB IO JWCUUIUIMHE MpEIycMaTpuBaeT IMpenocTaBieHHe HHpopMmauuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS M BOCIPUATHS HH(OPMAIIHH:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hOpME YBEITUUCHHBIM IIPHUQPTOM.

JUJ1s1 JIML ¢ HAPYLIEHUSIMU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B MIe4aTHOU (opMe.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4aTHo opme.

HpI/I HeO6XOJII/IMOCTI/I g I € OTpaHUYCHHBIMHU BO3MOXHOCTAMU 30POBbA W HWHBAJIUI0B

CornacoBaHa Ha noptane N2 39973
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