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JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermansHOCTH) 27.03.04 VYmpaBieHue B TEXHMUECKUX cucTteMax, yrBepxkiaeHHoro 2015-10-20 rona,
paccMOTpeHa U yTBepkIeHa Ha 3acenanuu kadenpsr «30» aBrycra 2016 roga, mporokon Nel.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

[lenbro Kypca sBisIeTCA:

- 3HAKOMCTBO CTYACHTOB C OCHOBHBIMU MOHSATUSMU MOJICTUPOBAHUS CUCTEM,

- C YMCTICHHBIMU METOAAMH MOJICITUPOBAHMS,

- C OIIMCAHHUEM MaTEeMaTUYEeCKUX MOJIETICH yIpaBiIeHUs B POCTPAHCTBE COCTOSIHUM,

- C KOHILIETILIMEH COBMEIIEHHOTO CHHTE3a MpU (POPMUPOBAHUH YIIPABISIOLIUX BO3ICHCTBHIA,

- C METOJIaMU aHAJIMTUYECKOTO KOHCTPYUPOBAHUS ONTUMAJILHBIX PETrYIISATOPOB,

- ¢ MetogamMu (QOPMHPOBAHMS CHEASIIMX CHUCTEM aJalTUBHOTO YIPABICHUS MPU HEMOIHOU
uHpopMauu 06 00BEKTE C OMUOKaMH

1.2. 3agaum IMCHUIIITHHBI

— - TONy4YyeHHE TOHUMAHHS TOro, 4YTO MAaTEeMaTUYEeCKOe MOJEIUPOBAHUE C TOMOIIBIO
COBPEMEHHBIX KOMITBIOTEPOB SBJISICTCS MOILIHBIM, & HHOTJIA M €UHCTBEHHBIM CPEICTBOM MTPOECKTUPOBAHUS
CIIOKHBIX CHUCTEM; ;

— - U3y4eHHUE MPUHIUIIOB, METOIOB MOJEIUPOBAHUS, YUCICHHBIX METONOB MOJAEIUPOBAHUS U
MHTEPIIPETAINH MTOJIyYEHHBIX PE3YJbTATOB; ;

— - W3YYCHHE METOJOB MPOCKTHPOBAHMS CHCTEM YIPABJICHUS ISl OOBEKTOB HIIM TPOIECCOB,
MaTeMaTUYEeCKUE MOJCIM KOTOPBIX 3aJaHbl B TPOCTPAHCTBE COCTOSHUM CHCTEMOW OOBIKHOBCHHBIX
nuddepeHInanbHbIX YpaBHEHHUI; |

— - TOJYYCHHWE HABBIKOB pEIICHUS 3a7ad MOJCIHMPOBAHHUS C TOMOIIBIO COBPEMEHHBIX
MaTeMaTH4YEeCKUX MMaKEeTOB;

2. Mecto aucunniimubl B ctpykrype OITIOII

Hucturnnuna «MonenupoBanue cucteM yrpasieHus» (b1.b.15) ornocurcs k 6noky 1 (6a3oBas
4acTh).

[IpenmecTByromMMH  JUCUMIIMHAMY, (OPMHUPYIOIIMMU  HadallbHblE 3HAHUA, SBISAIOTCA
ClIenyoIue OUCUUIUIMHBL: JIMCKpeTHas MareMmaruka, MareMaTH4ecKue OCHOBBI TEOPUM CHUCTEM,
OnTumanbHble M aJalTUBHBIE CUCTEMbI YIPABICHUS CIOKHBIMU OObEKTaMH (TPYIIIOBOE IMPOEKTHOE
obyuenue - ['TIO 4), [IporpamMupoBaHre ¥ OCHOBBI ajroputmuzanuu, CucTeMHbI aHanu3, Teopus
ABTOMATUYECKOTO YIpaBieHUs, Teopuss BEpPOATHOCTEH, MaTeMaTH4ecKas CTAaTUCTUKA W CIydalHbIE
IIPOLIECCBI.

ITocnenyromuMy TUCIUILUIMHAMH SBIISIFOTCS: .

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS IHCIUILIHHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HAlpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIIUNI:

—  OIIK-2 cnocoOHOCTBIO BBISABIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIIUX
B X0Jle NPO(eCcCHOHATBHON AeITeIbHOCTH, MPUBIEKATh U UX PEIIEHUs COOTBETCTBYIOIIUHN (U3UKO-
MaTeMaTU4eCKUi anmnapar;

— TIK-1 criocoGHOCTBIO BBHIMONHATH HKCIIEPUMEHTHI Ha JACUCTBYIOMIMX OOBEKTaX IO 3aJaHHBIM
METOMKaM U 00pabarbiBaTh Pe3yJabTaThl C IPUMEHEHHEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOIOTHI
U TEXHUYECKUX CPEJICTB;

— [IK-2 cnocoGHOCTBIO TNPOBOAUTH BBIYUCIUTEIbHBIE JKCIIEPUMEHTHl C HCIOJIb30BAHUEM
CTaHJApPTHBIX NPOTPAMMHBIX CPEICTB C LENbI IOJYyYEHUS MaTeMAaTU4YECKUX MOZENEH IpPOLECCOB U
00BEKTOB aBTOMAaTHU3AINH U yIIPABJICHHUS;

— [IK-3 roToBHOCTBIO y4YacTBOBaTb B COCTaBJICHHM AHAIUTHUYECKUX OO30pOB U HAy4YHO-
TEXHUYECKMX OTYETOB 110 pe3yJbTaTaM BBINOJIHEHHOW paloThl, B MOArOTOBKE MyOJMKaUil IO
pe3ysbTaTtaM MCCIIeJOBaHUN U pa3paboToK;

B pesynbrare usydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

— 3HATh OCHOBHBIE MOHSTHS, MPUHIUIBI U METOJbl MOJEIUPOBAHUS CIOKHBIX JUHAMUYECKUX
CUCTEM; QJITOPUTMBI YIPABICHUS METOAAMH AHAIUTHYECKOTO KOHCTPYMPOBAaHUSA II0 KBAIPATUYHBIM
KPUTEPHUSIM KauecTBa,; METOABI NMPOECKTUPOBAHMS CUCTEM YIPABICHHUS IJiIi OOBEKTOB WIIM MPOIECCOB,
MareMaTu4eckre MOJIEJIM KOTOPBIX 33JaHbl B INPOCTPAHCTBE COCTOSHUN CHUCTEMOH OOBIKHOBEHHBIX
muddepeHInaIbHbIX ypaBHEHUH; YTO MaTeMaThyecKoe MOJEIMPOBAHHE C TOMOIIbI0 COBPEMEHHBIX

CornacoBaHa Ha noptane Ne 3985 3



KOMIIBIOTEPOB SIBJISIETCS MOIIHBIM, @ MHOTJA U €IUHCTBEHHBIM CPEICTBOM IMPOCKTUPOBAHMS CIOMKHBIX
JUHAMHYECKHX CHUCTEM.

— yMeTb HCIIOJIb30BaThb YMCIEHHBIE METOIbI JMJII MOJCIUPOBAHUS CHUCTEM YIPABIICHHUS;
MPOEKTUPOBATh  CHENAAIIYI0 CHUCTEMY aJalNTUBHOIO YIpaBICHUS MpPU HEMOJIHOM H3MEPEHUU;
MHTEPIPETUPOBATH MTOTyUYECHHBIEC PE3YIILTATHI.

—  BJIa/1eTh HAaBBIKAMHU UCIOJIb30BAHUS YMCIECHHBIX METOJOB MOJCIMPOBAHUS U UHTEPIPETAIINN
MOJIyYEHHBIX PE3YJbTaToOB; HaBBIKAMHM IMPOTPAMMHPOBAHHS 3a7ad MOJEIUPOBAHUS M OLEHKU UX
BBIYHUCITUTEILHON CIIOKHOCTH, |HABBIKAMHU PEUICHUS 3a7ad MOACIUPOBAHHUS C TOMOIIBI0 COBPEMEHHBIX
MaTeMaTH4eCKUX MaKeTOB.

4. O0beM JMCHMILJIMHBI M BH/IbI Y4e0HOH padoThl
OO01mas Tpy10eMKOCTh JUCHUILIMHBEI cocTaBisieT 10.0 3a4eTHBIX €IUHMIBI U IPEICTaBICHA B
tabmuue 4.1.
Tabmuua 4.1 — Tpy10eMKOCTb JUCIUILINHBI

Bunbr yaeOHOI nesTEIIEHOCTH Bcero CemecTpsl
4acoB 7 cemecTp
AynuTOpHBIE 3aHATHSA (BCETO) 126 126
Jlekuun 30 30
JlaGopaTtopHbie 3aHATHSA 78 78
Kontponb camoctosTenbHo# paboThl (KypCcOBOii MTPOEKT / KypcoBasi paboTa) 18 18
W3 HUuX B MIHTEPAKTHUBHOM (opMme 22 22
CamocTrosTenbHas pabota (Bcero) 198 198
Boinonnenue KypcoBoro npoekra (paboTsl) 20 20
OdopmiieHre 0T4eTOB 110 JTabopaTOpHBIM padboTam 134 134
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 44 44
Bcero (6e3 ax3amena) 324 324
[MonroroBka u craya sK3aMeHa 36 36
OO01mast TpPyI0eMKOCTh Jac 360 360
3auetHsle Enqununsl Tpynoemkoctu 10.0 10.0

5. ConepxaHue IMCHMILINHBI

5.1. Pazaenan!l JMCHMIIMHLI M BUALI 3aHATHI
Paznenbl AMCHUIUIMHBI U BUBI 3aHATUN TTPUBEICHBI B TabuIe S.1.
Tabnura 5.1 — Pa3gensl fUCHUILUINHBI U BUIALI 3aHITHI
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1  OcHOBHBIE OHSATHUS MOACTUPOBAHUS 6 0 24 0 30 | OIIK-2, IIK-1, ITIK-
CHCTEM. 2, I[IK-3
2  YucneHHbIE METOMbI MOJICTHUPOBAHUSI. 10 38 102 0 150 @ OIIK-2, IIK-1, ITK-
2
3  MopaenupoBaHue CUCTEM YIIPABICHUS. 14 40 72 0 126  OIIK-2, IIK-1, IIK-
2, 1IK-3
Hroro 30 78 198 18 324
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5.2. Conep:xkanue pa3aesioB IMCHUNJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3aenoB TUCIUILIAH (TI0 JIEKIMAM) TIPUBEICHO B Tadiuie 5.2.
Tabnuna 5.2 - ConeprkaHue pa3aenoB TUCIUIUIAH (TI0 JEKIUSIM)

=
- )
5 s
Ha3zBanus o) 2
CopeprkaHue pa3/iesioB JUCHUIIUHBI 10 JEKIUSIM g o
paznenos 5 2
SN
g
z
7 cemecTp
1 OcHOBHEBIE OCHOBHBIE OHSATHUSI MOJICTTUPOBAHUS cUCTEM. Mojielib: CBOMCTBA, 2 OIIK-2,
IIOHATUSA knaccudukanum, onpenenenus. Cucrema: HCTOPUYECKOE pa3BUTHE I1K-3
MOJIETTUPOBAHUS TIOHATUS CUCTEMbI, MOJIEIN «YEPHOTO AIIKUKA», COCTABA U CTPYKTYPbI
CUCTEM. CHCTEMBI, CTPYKTYpHas cXxeMa, KilacCHu(hMKaIluK, aHAJIN3 U CUHTE3
CUCTEM, OCHOBHBIE CUCTEMHbIEC TPUHIUIIBI, IOHATUS U OIIPEICICHUSI.
MogenupoBaHue: onpeaeaeHue, Kiiaccupukanys METOA0B
MIPEJICTABICHUSI CUCTEM, METO/IbI (POPMATM30BAaHHOTO U
He(OPMAaTM30BaHHOTO TPE/ICTABICHUS CUCTEM, KJIacCU(UKAIIS BHJIOB
MOJIEJTUPOBAHMUSL.
Maremarnueckoe moaenupoBanue: Llenn u 3agaun MmaTeMaTu4eCcKoro 2
MOJIEJIMPOBaHMS. DTallbl IOCTPOEHUS, OCHOBHBIE XapaKTEPUCTUKU U
KJaccu(UKaIus MaTeMaTHIECKUX MoJielnei, opMbl IpeacTaBICHUS
MaTeMaTUYeCKUX MOJIEJIEi: HePEePbIBHO-AETEPMUHUPOBAHHAS,
HENPEPHIBHO-BEPOSTHOCTHASA, AUCKPETHO-1€TEPMUHUPOBAHHAS U
JTUCKPETHO-BEPOSITHOCTHASA. METOIbI YIPOILEHUST MaTEMAaTHIECKUX
Moneneit.Metosel Teopun nogodus. Mcnonbs3oBanue Teopun mogooust
npu (GU3NIECKOM MOAETUPOBaHUU. MaTteMaTuyeckoe nojxodue.
ArperaruBHoe MozenupoBanue. OCHOBHbIE XapaKTEPUCTHKU
arperaTuBHOI Mozenu. MaremMaTn4ecKkoe ONrucaHue Iporecca
(YHKIIMOHUPOBAHUS arperara.
CrartucTuyeckoe MOJEIMpPOBaHUE: METOIbI UMUTAMU Ha DBM 2
CIIy4alHBIX IEMEHTOB. MoaenmpoBaHue CllydaliHbIX BEJIMUYUH.
Mertonet MonTe-Kapiio BeluHCIIeHNs KPAaTHBIX
nuHTerpanos. MiMutanmoHHoe MoenupoBanue. [[puHIunel noCcTpoeHus
MMUTAMOHHBIX MoJienield. OpraHu3anus npouecca MoAeIupOBaHus.
Crioco6b! UMUTAIIMH. DTalbl MMUTALMOHHOTO MOJIEJIMPOBAHMUSL.
[1nannpoBaHre UMUTAIMOHHBIX SKCIIEPUMEHTOB: CTPATETUYECKOE U
TakTH4eckoe rutaHupoBanue. OOpaboTKa M aHAJIN3 PE3YIBTATOB
MoJienupoBanus. JI0CTOMHCTBA U HETOCTAaTKH UMUTALIMOHHOTO
MOJIEITMPOBAHMUS
Uroro 6
2 YucneHHble  DIEMEHTHI TEOPUU MOTPEHIHOCTH. MeTobl MPUOIMKEHNS JaHHBIX: 10 OIIK-2,
METO/BbI WHTEPIIOIIMPOBAHKE, CINIAH-(PYHKIINU, alllIPOKCUMAIIUS METOZ0M I1K-1,
MOZIETTMPOBAHUS. HAUMEHBIINX KBaAparoB. YnucnenHoe AudQepeHnrpoBaHie u I1K-2
WHTErpupoBaHre. MeTobl peIeHUs] HEMMHENHBIX YPAaBHEHUN U
cucreM. Perienue 3a1a4 MaTpuyHON asireOpbl: 00yCIOBICHHOCTD
CUCTEM U MaTpUIl, TOUHbIE U UTEPALMOHHBIE METO/IbI PEIICHUS CUCTEM
JMHEWHBIX aNreOpanyecKux YpaBHEHHM, METObI BEIYUCICHHS
COOCTBEHHBIX 3HAUEHUI U BEKTOPOB MaTpuil.
Utoro 10
3 OrnucaHue CUCTEM B MPOCTPAHCTBE COCTOSIHMI. AHAIIMTUUECKOE 14 OIIK-2,

CornacoBaHa Ha noptane N2 3985



MogennpoBaHue KOHCTPYUPOBAHUE ONTHMAJIbHBIX PErYIATOPOB: ONTUMAIBHOE I1K-1,
CUCTEM YIPaBICHUE IPU MUHUMHU3ALUHU KIACCUYECKOTO KBaIPATUIHOTO I1K-2,
yIpaBICHUS. ¢dyHKIIMOHANa, 00001IeHHON paboTHI U JOKaJIbHOTO. MonenupoBanue I1K-3
CHCTEM ONTHMAJIbHOIO YIPABJIECHUSA: OCHOBHBIE MTOHATUS LIUPPOBBIX
CUCTEM YIPABJIECHUS, AITOPUTMbI MOZIETUPOBAHUS TIOBECHUS
YIpaBIIeMOro 00ObeKTa U CUHTE3a ONTUMAJIBHOTO yIIPaBJICHHUS.
MogenupoBaHue CUCTEM YIPABICHUS IIPU CIIy4allHbIX BHEIITHUX
BO3/ICHCTBHSIX: MOZIETIMPOBAHUE MTOBEICHHS 00BEKTA IPU HAINYUU
BHELIHUX BO3MYILIEHUH, OIMCAaHNE MAaTEMATUYECKON MOJIENIN
V3MEPUTEIIEHOTO KOMILIEKCA, OLIEHUBAHUE COCTOSHUS MOJIENH
¢unbTpom Kanmana, cuHTE3 yHpaBiIslFOIIMX BO3ACHCTBHM MO OIIEHKaM
coctostHusl. CMHTE3 alalTUBHOU CIEIALICH CUCTEMBI YIIPABICHMUS:
OCHOBHBIE ITOHATUS aIalITUBHBIX CUCTEM YIPABJIEHUS, OZIHOBPEMEHHOE
OLIEHUBAHHE COCTOSHUS U IApaMETPOB MOJENIN O0ObEKTa, AITOPUTMbI
CUHTE3a aJIallTUBHOIO YIIPABJICHUs. YUeT OTPaHUYCHUN U
3anas3bIBaHUi 10 yrpasiaeHuo. O01as cxeMa CUHTe3a aJJallTUBHBIX
cucreM ynpasiieHus. [ [puMepbl NOCTpOeHUs MaTEMaTUYECKUX MOJEIEH.
Hroro 14
Htoro 3a 30
CEMECTP

5.3. Pa3gesibl AMCHMILIMHBI M MEKIMCHUILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbL Ty IIUMHU)
U o0ecrieynBaeMbIMHU (MOCJIEAYHOIIUMH) THCHUILINHAMHA
Paznmensl MUCIUTUIMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONIUME (TIPEIBITYITUMHI) U
o0ecrneurnBaeMbIMH (ITOCIEAYIOMIMMHI ) TUCHUTUTMHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.
Tabnuua 5.3 - Paznensl AUCHUIUIMHBL M MEXIUCIUITIMHAPHBIE CBA3U

Ne paznienoB JaHHOW TUCIUIUIMHBL, IS
KOTOPBIX HEOOXOAMMO U3yUeHUE

No HanmenoBaHue qUCIATLIAH o0ecrneurBaroIuX U 00ecreunBaeMbIX
JHACHHUTIINH
1 2 3
[IpeamecTByromue TUCHUATINHBL
1 JluckperHas MareMaTuKa + +
Maremarndeckue OCHOBBI TEOPUHU CUCTEM +
3 OnTuMmasbHbIE U aJallTUBHBIE CUCTEMBI YIIPABICHUS
CIIO)KHBIMHU 00BEKTaMH (TPYIIIOBOE MPOEKTHOE +
oOyuenue - ['TIO 4)
4 [IporpammupoBaHu€e U OCHOBBI aITOPUTMHU3ALAN + +
5  CucreMHblii aHaIU3 +
6 Teopust aBTOMaTH4eCKOrO yIIpaBIeHUS +
7 Teopust BepoATHOCTEN, MaTeEMaTUYECKasl CTAaTUCTUKA U

o +
CIIY4anHBIC ITPOICCChI

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMHUPYEMBIX IPU U3YYeHHH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCHUIUIMHBI, M BUIOB 3aHATHH
npeJcTaBiIeHo B Tabmiuie 5.4
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Tabmuma 5. 4 — CoOTBeTCTBHE KOMIIETEHIMM W BHJIOB 3aHATUH, (OPMUPYEMBIX NpU H3YYECHUHU
JMCLUIUIMHBI

Bungl zagstuin

= &
E Koutpons 3
= = camocTosTen g,
= = g bHOU )
) S O = @opMBbI KOHTPOJIA
5 = 2 paboThI 4
> .
= & 2 (xypcoBoi o
S = HPOEKT / 3
o =
3 KypcoBas 3
< pabota) =
= $)
OIlK-2 + + + + KontponpHas pabora, Jk3amen, OT4er mo
b b

naboparopHoii paboTe, 3amuTa KypCOBBIX MPOSKTOB
(pabort), Pacuetnas padota, Tect, OTueT O KypCOBOM
pabote, [uddhepeHnmpoBaHHbIN 3a4eT

IK-1 + + + + KontpomnsHas pabota, Jxk3ameHn, OT4er mo
naboparopHoii paboTe, 3alTa KypCOBBIX TPOSKTOB
(pabor), Pacuernas pabota, Tect, OT4eT 1Mo KypcoBoi
pabore, JluddepeHnpoBaHHbIN 3a4eT

I1K-2 + + + KontponwsHas pabora, Jk3amen, OT4eT 1o
nmabopaTtopHoi pabote, 3amuTa KypCOBBIX TPOSKTOB
(pabor), Tect, OTyer o KypcoBoit pabore

I1K-3 + + + + KontponwsHas pabora, Jxk3amen, OT4er mo
nabopaTtopHoi padote, 3amuTa KypCOBBIX IPOEKTOB
(pabot), Pacuernas pabdora, Tect, OT4eT 1Mo KypcoBoi
pabore, AnddepeHupoBaHHbIi 3a4eT

6. UuTepakTUBHBIE MeTOABI M (POPMBbI OPraHU3ALMU 00yUEHUSI
TexHONMOruM MHTEPAaKTUBHOTO OOy4YeHHs MpH pa3HBIX (opMax 3aHATUN B Yacax IMPHUBEACHHI B
Tadymie 6.1
Tabnuma 6.1 — TeXHOTOTMN UHTEPAKTUBHOTO 00YYEeHHsI PHU pa3HbIX (popMax 3aHATHI B yacax

WNuTepakTuBHBIE WuTepakTuBHBIE
Meroasl Bcero
abopaTOpHBIC 3aHATHUS JIEKIIUH
[Ipe3enTaruu ¢ UCTIOIB30BAHUEM 18 4 22
WHTEPAKTUBHOMN TOCKU C OOCYXJICHUEM
Hroro 18 4 22
7. JIaGopaTopHbIi NPAKTHKYM
Coneprxanue 1ab0paTOpHBIX pabOT mpuBeAeHO B Tabmuie 7.1.
Tabnuna 7. 1 — Coneprkanue 1abopaTopHBIX padboT
=
o dopmu-
HazBanus S pyembie
Coneprxanue 1a00paTopHBIX padoT g
paszzenon S KOMITETEH
Q
E 107071
F
7 cemecTp
2 Yucnennsle CraTucTHUecKoe MOAETUpOBaHUE, (3a1auu 1-4), [cTpanulsr 81- 8 OIIK-2,
METOTbI 93]/B [*] yka3aHbI cTpaHHIIBI yaeOHOTO TTocoOus: PereTHrKOBa ITK-1,
monenupoan [ H. MonenupoBanue cucrem: yueb. mocodue / I H. [1K-2
usl. PemeTrnukoBa; ®enepaabHOE areHTCTBO MO 0OPa30BaHUIO,
ToMcCK. roc. YH-T CUCTEM YIIP. U PAAHOIIEKTPOHUKH. — 2-€ U3 .,
nepepad u gom. — Tomck: ToMcK. TOC. YH-T CUCTEM yTIp. U
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panuosnexkrponuku, 2007. — 441 c.,rae pa3MeleHa Teopust 1
MCTOAUYCCKHUC YKA3aHUA OJI1 BBIITOJHCHUS KOHKPCTHBIX
1a00paTOPHBIX 3aTaHUM

[Tpubnmxenue naHHbIX, (3amauu 5-14), [crpanuisr 137-150, 155- 10
172]

MeTo1bl HHTEPIIOTHUPOBAHHKS [I0 PABHOOTCTOSIITHM y3JIaM, 8
yuciieHHoe TuddepeHInpoBaHne U HHTErPUPOBaHIE, (3a1a4n
(15-36), [cTpanutsr 150-155, 172-185]

Pelienne HeTMHEMHBIX YpaBHEHUH, CUCTEM HEJIMHEHHBIX 6
yYpaBHEHUIA U 3a]1a4 MaTpUYHOH anreOpsl, (3aga4uu 37-59),
[cTpanuis! 196-260]

Pemenue aquddepeHnmanbHbIX ypaBHEHUN U cUCTEM, (3aaa4uu 60- 6

66), [cTpanutisr 260-280]

Htoro 38
3 MogenupoBaHue CUCTEM ONTHUMAJIBHOTO YIPaBIeHUS, (3a1aun 10 OIIK-2,
MopnenupoBan 67-69), [ctpanuis! 300-313] ITK-1,
He CHCTeM MonenupoBaHue CUCTEM YIIPaBJICHUS 110 OLIEHKaM COCTOSIHUA, 14 IIK-2
YHPABICHUA. (35 raun 70-72), [crpanuws 314- 325]

MonenupoBaH#e CUCTEM aJIallTUBHOIO yIpaBiieHus, (3aaaqun 73- 16

75), [cTpanutsr 325-337]

Htoro 40
Hroro 3a 8
ceMecTp

8. IlpakTHyeckue 3aHATHS
He npenycmorpeno PYII

9. CamocrosiTesibHAsA padoTa
Buasr camoctosiTensHOM paboThI, TPYAOEMKOCTh U OPMHUpPYEMbIe KOMITETEHITUH MTPEICTABICHEI B
tabmure 9.1.
Tabnuua 9.1 - Bunbel camocTosTenbHOM paboThl, TPYI0EMKOCTh U (hOpMUPYEMbIe KOMITETEHITUU

=n
[¥a]
E ®opmu-
Ha3Banus . 2 pyemble
Bunpl camocTosTensHON paboThI S DopMbI KOHTPOJIS
pas3znenos ©  KOMIIETEH
Qo
% 1007051
=
7 cemecTp
1 OcHoBHBIE ITpopaboTka JEeKIIMOHHOTO MaTepuana 6 OIIK-2, KoutposbHas pabora,
MTOHSATHUSA IIK-1, Tecr
0 [IpopaboTka JeKIIMOHHOTO Marepraa 8 : ec
MOJIEJINPOBAHHUS [1K-2,
CHCTEM. ITpopaboTka JEeKIIMOHHOTO MaTepuaa 4 TIK-3
ITpopaboTka JEeKIIMOHHOTO MaTepuana 6
Utoro 24
2 Yucnennsle  [IpopaboTka JIEKIIMOHHOTO Marepuasia 8 OIIK-2, Ortuer no naboparopHoii
METOJTbI IK-1 Te, Tect
CT0x OdopmiteHne 0T4ETOB 110 JIaboparopHbIM 16 K 2’ pabore, Tec
MONCIUPOBAHHA 60y -
Odopmiienne oT4eToB 110 TaboparopasiM 14
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oY

paboram

Odopmnenue oryeTos o JadoparopusiM 14

paboram

Odopmnenne oT4eToB 1o JadboparopusiM 16

paboram

Odopmnenne oT4eToB 1o JaboparopusiM 16

paboram

OdopmiteHne oT4eTOB 110 J1aboparopHpiM 18

paboram

Utoro 102
3 [TpopaboTKka JEeKIMOHHOTO MaTepuaa 12 OIIK-2, 3amuTa KypCcOBBIX
Mogenrposatu OdopmiteHne oT4eTOB 110 J1aboparopHpiM 18 IK-1, mpoextos (pva60T), Oraer
€ CHCTEeM paGoram [IK-2, mo xypcoBoii pabore,
yIIpaBJICHUSL. [1K-3  Ortyer no naboparopHoii

OdopmiieHne 0T4€TOB 110 Ta00PATOPHBIM 22 pabote, Tect, Dxk3aMeH

paboram

BrinonHeHne KypcoBOro nmpoexTa 20

(paboTsr)

Wtoro 72
Hroro 3a cemecTp 198

[ToaroroBka K sK3aMeHY 36 DK3aMeH
Hroro 234

9.1. Bonipockl Ha MPopPadoTKY JIEKIIMOHHOI0 MaTepuaJjia
Mognens, cuctema, MOICTUPOBAHUE, BUIBI MOICIIUPOBAHUS, KIIACCU(DUKAITUH.
NmMutanimoHHOE MOIETUPOBAHUE.
HJ'IaHI/IpOBaHI/IG NMHUTAIUOHHBIX BKCI'IepI/IMeHTOB
N3yyeHue anropuTMOB  YIOPABICHUS METOJAMH  AHAJIUTUYECKOTO  KOHCTPYHMPOBAHMS

OINITUMAJIBHBIX PETYIATOPOB.

5.
6.

paboTHI.

13.
14.
15.
16.

ANTOpUTMBI yIIPaBJIECHUS IPU UCIIOIb30BAHMSI KIIACCUYECKOTO KBAaJPaTUYHOTO KPUTEPHSL.
ANTOpUTMBI YNpaBI€HUS] TPU MCIOJIB30BAHUS KBAIPATUYHOIO KpUTEpHUs 0O0O0OIIEHHOMN

AJ'IFOpI/ITMI)I YIIPpABJICHUSA IIPU UCIOJIB30BaHUA JIOKAJIBHOI'O KBAAPATUIHOI'O KPUTCPUS.
VY4er norpemHocTe Npu BEIYUCIECHUAX
Crartuctuueckoe MOJIeIMpPOBaHUE

. Maremarnueckoe MOIETMPOBAHNE, LIEIH U 33/1a4U.
. Meronb! Teopuun nogodusi.
. ArperatuBHO€ MOJICTUPOBaHHUE.

9.2. TeMbl J1a0OpPaTOPHBIX padoT
Pemenne HenMMHENHBIX ypaBHEHUHN U CUCTEM.
Haxoxnenue kopHeii anreOpanyecKkux ypaBHEHUH.
UucnenHoe nuddepeHInpoBaHre U UHTETPUPOBAHHE
Pemenne 3agau MaTpu4HOM anreOpbl: pEIIEHHWE CHCTEM JIMHEHHBIX alre0pandyecKux

YpaBHEHUH, BBIUMCICHUE OOPATHBIX MAaTPHUIl M OMPEISTUTENICH, HAX0KIEHHE COOCTBEHHBIX 3HAYCHHUH U
BEKTOPOB MaTpHI]

17. Pemenne oObIKHOBEHHBIX AU (epeHInanbHbIX YPaBHEHUN U CHCTEM.

18. 3agaun Komm (merompr Oitnepa, Pynre-Kyrra, Anamca) u kpaeBble (METOIbl CETOK U
KOJIJTOKAITUH ).

19. Meroasl npUOMMKEHUS HKCIEPUMEHTANbHBIX JAHHBIX: MHTEPIOJIMPOBAaHUE, CILIAMH-

(byHKI_[I/II/I, armpokCcuManus MCTOAOM HAMMCHBIIINX KBAJIPATOB.
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20. TToctpoeHue MaT. MOJENTN U3MEPUTEIHLHOTO KOMILJIEKCA.

21. OnenuBanue coctostHus punpTpoM Kammana.

22. CuHTe3 ynpaBieHUH 1O OLIEHKaM COCTOSIHHUS.

23. Pemenue 3agad MaTpUYHOM anreOphl: pEIICHHE CHUCTEM JIMHEWHBIX alreOpandecKux
YpaBHEHH, BBIYMCICHUE OOPATHBIX MATPUIl U ONpENeNuTeNel, HaXOKICHHEe COOCTBEHHBIX 3HAYEHUH U
BEKTOPOB MaTPHIL.

24. AnanTuBHOE yIpaBJeHUE.

25. OneHHBaHUE COCTOSIHHS U TTApAMETPOB NapasbiesibHbIMU GriibTpamu Kanmana.

9.3. TeMbI KypCcOBBIX IPOEKTOB (pPadoT)
26. CuHTe3 ympaBiCHHS 1O OICHKAM COCTOSIHHSI WJIM CHUHTE3 aJlalTHBHOTO YIIPABICHHS IS
COJIepKaTeIbHON MOJICIIH.
27. CunHTe3 ympaBiCHHs] 1O OIEHKAM COCTOSHHUS WJIM CHHTE3 aJalTUBHOTO YIIPABICHUS s
y4eOHOU MOJIEIIH.

10. KypcoBas padora
Conepxkanue KypcoBOW pa0OTBI (IIPOEKTa), TPYAOEMKOCTh M (hopMHpyeMble KOMIIETCHIIUU
npencrasiensl B Tadnuue 10.1.

Tabmuua 10. 1 — Conepkanue KypcoBoid paboThl (TpoeKTa), TPYAOEMKOCTb U (opMupyemsbie
KOMITCTEHITUU

~

Q

<

=N

N—

5 @

. OpMUpPYEMBbIC
ConeprxaHue KypcoBoii paboThI 3 PMHDPY

g KOMITETEHIIUU

(]

g

2

=

7 cemecTp

CornacHo 3aJJaHUI0 OCYILIECTBIAETCS: 1) YMCIeHHOe 18 OIIK-2, TIK-1, TIK-
MOJIEJIMPOBaHUE, 2) opopMIIEHHE OTUYETA IO KYpcOBOil padbore,3) 3
odopmIseTcs pe3eHTAIUS s 3alUThl KypCOBOU PabOTHI.
Hroro 3a cemectp 18

10.1 TembI KypcoBbIX padoT
[TpumepHas TeMaTHKa KypcOBBIX paboT (TPOEKTOB):
— MonenupoBaHue cuCTeM yNpaBiIeHUs B IPOCTPAHCTBE COCTOSSTHUN METOIaMU aHAJIUTUYECKOTO
KOHCTPYUPOBAaHUWA 11O KBaAPATHUYHBIM KPUTCPHUAM

11. PeiiTuHIrOBasi CHCTEMA JJIsl OLCHKHU YCIIEBAEMOCTH CTYICHTOB

11.1. BaniabHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabnuna 11.1 — baapHbIE OIEHKH IJI51 YJIEMEHTOB KOHTPOJIS

. . MaxkcumanbHbIN
MaxcuManbHbIH 6ayuT Ha | MakcuMastbHBIN 0aimt
DneMeHTHl y4eOHOH NeITeIbHOCTH 1-yro KT ¢ Hauana 3a mepuog Mmexay 1KT Gat 3a nepuox Beero 3a
mexay 2KT u Ha ceMecTp
ceMecTpa n 2KT
KOHeIl ceMecTpa
7 cemecTp
3amuTa KypcoBBIX IPOEKTOB (padboT) 22 22
KoHnTposbHas paboTa 10 10
OTueT Mo KypcoBoii padbore 9 9
Ortuer no nabopaTopHO# pabore 2 4 4 10
PacuerHas pabora 9 9
Tect 2 4 4 10
Hroro MakcumyM 3a nepuoj 14 8 48 70
Dk3ameH 30
Hapacraromum uTorom 14 22 70 100

11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIC TOUKH MpECTaBIeH B Tadmuie 11.2.
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Tabmuma 11. 2 — [lepecyer 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

Bannel Ha 1aTy KOHTPOJIBLHON TOUKH Ornenka
> 90% ot MakcuMalIbHOI cymMMbl OayutoB Ha nary KT 5
Ot 70% 1o 89% ot MakcumainbHOM cyMMBbI O6asuioB Ha gaty KT 4
Ot 60% 10 69% oT MakcuMaIpHON cyMMBI OaioB Ha aaty KT 3
60% ot MakcuManbHOM cyMMbl 6ayioB Ha gaty KT 2

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6alIJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBlIeH B TaOnuIle
11.3.

Tabmuma 11. 3 — [TepecyeT cymMMbl OAJIJIOB B TPAAMIIMOHHYIO U MEKTYHAPOIHYIO OIEHKY

Otterka (FOC) Urorosas cymma 6ann<33, YYUTBHIBAET Oterxa (ECTS)
YCIICIIHO CIAHHBIA YK3aMeH

5 (oTH4HO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85 -89 B (ouens xoporo)

4 (xopo10) (3a4TeHO) 75 -84 C (xoporiio)
70-74
65 - 69 D (ynoBneTBopUTETHHO)

3 (yAOBIETBOPHUTENIBHO) (3aUTEHO) 60 - 64 E (mocpencTBeHHO)
2 (HEyHOBIECTBOPHUTENHHO) (HE 3a4TCHO) Hwnxe 60 6ammoB F (HeynoBneTBOpPHUTENEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE Oo0ecTiedeHue TUCIHUIINHBI

12.1. OcHoBHas JuTEparypa
1. PemernukoBa ["H. MonenupoBanue cuctem : YueOHOe rmocodue. - 2-¢ u3f., nepepad. u JIom. -
Tomck : TYCVYP, 2007. - 440 c. (manuune B Oubnumoreke TYCVYP - 70 5k3.)

12.2. lonosiauTeIbHAS JIUTEpaTypa

1. PemernuxoBa, ['"H. MonenupoBanue cucrem : YuebHoe mocobue ans By30B . - ToMmck :
TYCVYP, 2005. - 260 c. (mamuuue B 6ubmmoreke TYCVYP - 50 3k3.)

2. [Ileperymos, ®.U., Tapacenko ®.I1. OcHOBBI cuCTEMHOIrO aHanu3a: yued. — 2-e u3[., AO0M. —
Tomck : Uzn-Bo HTJI, 1997. — 396 c. (Hamuume B 6ubmmorexke TYCVYP - 9 9k3.)

3. Cosgertos, b.4., fAxoneB C.A. MonenupoBaHue cucteM : Y4eOHUK ISl By30B . - 4-e¢ W3I.,
crepuoTuil. - M. : Beicmas mikona, 2005. - 342 c¢. (manuune B 6ubnroreke TYCVYP - 30 5k3.)

4. lennon, P. UmuTanmonnoe MoAenupoBaHue CUCTEM - UCKYCCTBO U Hayka : MoHorpadus :
[Tep. c aamn. / P. FO. lllennon ; pen. nep. : E. K. Macnosckuii. - M. : Mup, 1978. - 418 c. (Hanuuue B
oubmnoreke TYCVYP - 4 k3.)

12.3. YueOHO-MeTOANYECKO€E TOCO0HE U POrpaMMHOe odecredeHue

1. Pemernukosa [.H. MoxenupoBanue cucrem : YueOHoe mocobue - 2-¢ u3j., nepepad. u JIom. -
Tomck : TYCVYP, 2007. - 440 c. : un. Meroauueckue yka3zaHus K JJabopaTopHbIM paboTtam - ctp. 81-337.
[DneKkTpoHHBbII pecypc]. -
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=145

2. PemernuxoBa I"H. MozaenupoBanue cructeM ympaBlieHUs (yaeOHOE METOIMYecKoe Mmocobue
1o KypcoBoMy npoekTtupoBanuio) — Tomck: TYCVYP, kad. KCVIIL, 2015.— 21c. [DnexTponHsIii pecypc]. -
http://new.kcup.tusur.ru/library/modelirovanie-sistem-upravlenija-uchebnoe-metodicheskoe-posobie-po-
kursovomu-proektirovaniju

3. Pemrernuxosa I'H. MoxenupoBanue cucreM : Y4ueOHOE TTocoOHe. - 2-€ U3, mepepad. u JIO1L. -
Tomck : TYCVYP, 2007. - 440 c. (CamocrostenbHas padora ctp. 42-55, 69-80, 96-120, 362-368) (nanuuue
B oubmoteke TYCVYP - 70 5k3.)

12.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIC U MIOUCKOBbIE CHCTEMBI
1. TlouckoBble cucteMsl: http://www.google.com, http://www.yandex.ru, http://rambler.ru
2. DnextpoHHas 0a3a JIaHHBIX  y4eOHO-MeTommyeckux  paspaborok  kadp. KCVII:
http://new.kcup.tusur.ru/library
3. JlocTyn K SIEKTPOHHBIM pecypcaM Ha HAaydHO-00pa30BaTelIbHOM TOPTaJie YHHBEPCHTETA!
http://edu.tusur.ru/training/publications
4. JlocTyn K 2JIEKTPOHHOMY Karayiory OuonnoTeku yHuBepcuteta: http://lib.tusur.ru

13. MarepuainbHO-TeXHHYECKOe O0ecrevyeHue TUCHUIINHBI
Tepmunansusie [I9BM, 12 mr. 13240 4Gb RAM u 10 mt. Athlon 3500 MHz, 4048Mb RAM,
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HDD 80 Gb. (aya. 323 u 321 ®3T)
WNuTtepaktuBHas pocka u mpoekrop (ayma. 321 ®IT).

14. ®oH OLIEHOYHBIX CPEACTB
@DOHJ OLICHOYHBIX CPEICTB IPUBEACH B IPUIIOKEHHUH 1.

15. MeTonnuyeckue peKOMEHIAIUM M0 OPraHU3ANUU U3yYeHU S U CHUTITHHBI

Jlist opraHW3anuy BBITIOTHEHHUS JAa0OPATOPHBIX pPadOT WCIONB3YETCS SJICKTPOHHBIA y4eOHBIN
KoMmIuiekc «MojenupoBaHue cuctem», [Anekrponnslid pecypc] — URL.:http://ms.kcup.tusur.ru/

KomIiekc BKIIFOUaeT clieyromee.

1) JIaGoparopHblii TPAKTHUKyM, COIAEpXKAIMUKA 75 3a1ad MO CTaTUCTHYCCKOMY MOICIMPOBAHUIO,
YUCJIEHHBIM METOJIaM MOZEIMPOBAaHUS U MOAEIMPOBAHUIO CUCTEM ylpaBieHus. Kaxaas 3agaua conepxur
30 BapumaHTOB MCXOAHBIX JaHHBIX. Bce 3amaun crpynnupoBaHbl TeMaThyeckd B 8 rpymnm. M3 kaxmon
TPYIIBI CTYACHTY CIIYYailHBIM 0Opa3oM BBIIAETCS KOHKPETHAs 3a/lada ¥ BapHAHT MCXOJHBIX JAHHBIX K
Hel. BrimonHeHne mabopaTopHbIX PabOT ocyIiecTBiIseTcs ¢ ucnoib3oBanueM cuctembl MATHCAD.
TecToBbIe BOMPOCHI ISl MPOBEPKH 3HAHUH 110 BBIIOIHIEMO padore.

2) KonrtponbHyto paboty, koropas BkitouaeT 20 TECTOBBIX BOIPOCOB, BBIOpaHHBIX u3 106

ciydaifHpIM 00pa3om, U oleHuBaercsi MakcumyM B 10 OayuioB. Paborta cunmTaercs BBINOJIHEHHOW, €CIH
CTYACHT HaOpaj He MeHee 5 6auIoB.
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHust

«TOMCKUM T'OCYIAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJ] OLIEHOUHBIX CPEJICTB 10 YUEBHON JUCLUTUIMHE
MopaeaupoBanue cucreM ynpaBJieHUs

VYpoBeHs 00pa3oBaHus: BbiclIee 00pa3oBaHue - 0aKajgaBpuaT

Hampasienue noaroroku (cnenuaibHOCTh): 27.03.04 YnipaBiieHHe B TEXHHYECKHX CHCTEMAaX
HamnpasnenHocts (npoduib): YnpapjieHue B TEXHHYECKHX CHCTeMAaX

®dopma 0OyueHus: oUHast

@axynpreT: PBC, ®aKkynbTeT BHIYHCINTEIbHBIX CHCTEM

Kadenpa: KCYII, Kadeapa koMnblOTEepPHBIX CHCTEM B YIIPABJI€HUH U POEKTHPOBAHUHU
Kypc: 4

Cemectp: 7

VYueOnsIii mian Haoopa 2013 roga

Pa3paborunku:
— poueHT kad. KCYII Pemernuxosa I'. H.

DOk3amMeH: 7 cemecTp
Kypcosoe npoektupoBanue / Kypcosast pabota: 7 cemectp

Tomck 2016
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1auu (3aJjaHusi), KOHTPOJIbHBIE pabOThI, TECTHI U JIP.) U METOJIOB UX UCIOIb30BAHMUS, IPEAHA3HAYCHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3yJAbTaTOB OOYUCHHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAlUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 3 TUCHUTIMHOMN (MPAKTUKON) KOMITETCHIIUHA MTPUBECH B Taduiie 1.
Tabnuna 1 — [lepeuenp 3aKperUICHHBIX 32 JUCHUTUITMHON KOMIIETEHIIUN

Kon

DopMyIUPOBKA KOMIIETEHIUN

Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK- ¢crnocoOHOCTBIO BEIABIATE

2 €CTECTBEHHOHAYYHYIO CYIIIHOCTh
po0sieM, BOSHUKAIOIIHNX B XOJI€
npohecCHOHAIBHON IeSATEbHOCTH,
MIPUBJICKATh JIJIs UX PEIICHUS

JloJKeH 3HaTh OCHOBHBIE IOHATHS, IPUHLUIIBI U
METO/bl MOJIEJINPOBAHUS CIOXKHBIX TUHAMUYECKUX
CHCTEM; aJITOPUTMBI YIIPABICHUS METOIaMU
AQHAJIUTUYECKOTO KOHCTPYMPOBAHUS 10 KBaIpaTHYHbIM
KPUTEPHSIM KaueCTBa; METObI IIPOECKTUPOBAHMUS

[K-1

COOTBETCTBYIOMINN (PU3UKO-
MaTeMaTH4ecKHi armapar

CIIOCOOHOCTBIO BBITIOIHATE

OKCIICPUMCHTBI HA HCﬁCTBYIOHlHX
00BEKTax I10 3aJaHHbIM MCTOAUMKAM 1

00pabaThIBaTh Pe3yNbTATHI C

MIPUMEHEHUEM COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOIOTUN U

TCXHUUYCCKUX CPCACTB

[1K-2

CIIOCOOHOCTBIO IMpOBOAUTD

BBIYHUCIIUTCIIBHBIC OKCIICPUMCHTEI C
HCIIOJIb30BAHUCM CTAHAAPTHBIX

CUCTEM YHPaBJIEHUS 1151 0ObEKTOB MM IIPOLIECCOB,
MaTeMaTH4eCKHUE MOJIETIU KOTOPBIX 3aaHbl B
MIPOCTPAHCTBE COCTOSIHUN CUCTEMON OOBIKHOBEHHBIX
muddepeHINaNbHBIX YpaBHEHUH; UTO
MaTeMaTH4eCKOE MOJICIINPOBAHUE C TIOMOLIBIO
COBPEMEHHBIX KOMIIBIOTEPOB SIBIISIETCS. MOILHBIM, a
HHOrga 1 CIMHCTBCHHBIM CPCACTBOM ITPOCKTUPOBAHUA
CJIOHBIX JTUHAMUYECKHX CUCTEM. ;

I[OJDKCH YMETH UCIIOJIB30BATh YUCIICHHBIC MCTOABI JI
MOJIEJIMPOBAHUS CUCTEM YIIPABIICHUS; IPOEKTUPOBATh
CHEASULYIO CUCTEMY AIAlITUBHOTO YIIPABIICHUS [IPU
HETOJIHOM U3MEPEHNN; UHTEPIIPETUPOBATH
MOJYy4YECHHBIEC PE3YIIbTATHI. |

MPOTPAMMHBIX CPEJICTB C HETHI0
MONTyYeHUs] MaTeMaTHYeCKIX MOJeNen
MIPOIIECCOB M OOBEKTOB aBTOMATH3AIlUU U

I[OJ'DKGH BI1aACTh HABbIKAMU MCIIOJIb30BaHU A
YU CJICHHBIX METOJ0B MOACTIUPOBAHUA U

IK-3

yTpaBlIeHUs

TOTOBHOCTBIO YUAaCTBOBATH B

HUHTCpHPCTALUU ITOJTYUCHHBIX PE3YJIBTATOB; HABBIKAMHA
nporpaMMHUpOBaHuA 3aga49 MOACIIMPOBAHUA U OLICHKU
WX BBIYMCIIUTEIbHON CJIOXKHOCTH, |H3.BBIK3.MI/I

COCTaBJICHUU aHAJUTUYECKHX 0030pOB U
HAy4YHO-TEXHUYECKUX OTYETOB I10
pe3ysibTaTaM BBIIIOJIHEHHOW paboThl, B

MOJTrOTOBKE MyOIMKaIlUi IO pe3ylbTaram
UCCIIeIOBaHUN U pa3paboToK

pemiCHuAd 3a1a4 MOACIINPOBAaHUA C TIOMOLIBIO

COBPCMCHHBIX MATECMATHYCCKUX ITAKETOB. ;

OO0ue xapakTepUCTUKU TMOKa3aTeiaed M KpUTEpUEB OLICHWBAHHS KOMIETEHIIMI Ha BCeX 3Tamax
MIpUBE/IEHBI B TabnuIe 2.
Tabnuna 2 — O6mmue XapakTepUCTHKH MOKa3aTeae 1 KpUTEepHUeB OLIEHUBAHUsI KOMIIETEHIIUI 10 Tarnam

[Toka3zarenu
3HaTh VYMeTh Bmangets
U KPpUTEPUHU
OtnuyHO Ob6nanaer ¢paktnyeckuMu u | Ob6nasaeT AMaNna3oHOM Kontponupyer paborty,
(BBICOKUI TEOPETUYECKUMU 3HAHUSAMU B MPAKTUIECKUX YMEHHUIA, MIPOBOJIUT OLICHKY;
YPOBEHB) npezenax u3yqaeMoin TpeOyeMbIX ISl Pa3BUTHS COBEPIIECHCTBYET JICHCTBHSI
00JIaCTH C TOHUMaHUEM TBOPYECKUX PEIICHUIA, paboThI
TPaHUI IPUMEHUMOCTH abcTparupoBaHus poodIeM
Xoporio 3Haet (haKThl, MPUHITUIIHL, Ob6namaer Auamna3oHOM beper oTBeTCTBEHHOCTH 32
(6a3oBbIi MPOIIECCHI, OOIINE MOHATHS B TIPAKTUIECKUX YMECHHM, 3aBEpIICHUE 3a/1a4 B
YPOBEHb) npeaenax u3ydaemMon TpeOyeMBbIX IS PeIIeHUs HCCIIEI0OBAaHUH,
obnacTu OTpe/IeTICHHBIX TTPOOJIEM B MIPUCTIOCA0IMBAET CBOE
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o0J1acT UccieIoBaHUs

ITOBEJICHHE K
00CTOATENLCTBAM B
perieHuu mpoodiieM

Ynosnersopu
TEJIBHO
(MOporoBbIii
YPOBEHb)

Ooiagaer 6a30BBIMU
0OIMMY 3HAHUSIMU

O0namaer OCHOBHBIMU
YMEHUSAMH, TPEOYEMBIMH IS
BBIIIOJIHCHU A HpOCTbIX 3a1a4

2 Peayim3zanus KoMIeTeHIIHI

2.1 Komnerenuus OIIK-2

OIIK-2: criocoOHOCTBIO BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJeM, BOSHHKAIOIIUX B
Xo[le NpopeCCUOHATBHON JeATeIbHOCTH, MNPUBJIEKATh A UX PEHIEHUS COOTBETCTBYIOUIMH (PH3UKO-
MaTeMaTHUYECKHUI anmnapar.

Jis hopMHpOBaHUS KOMIIETEHIIMM HEOOX0IMMO OCYIIECTBUTh PsiJl 3TAlOB. JTambl OPMUPOBAHUS
KOMIIETEHIIMH, IMPUMEHSEMBbIE Ul 3TOTO BHJbl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHUSA
IpeZCTaBjIeHbl B TabuLe 3.
Tabnuma 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3YEeMbIE CPEICTBA OLICHUBAHUS

Paboraer npu npsimom
HaOJIOAEHUHT

Cocrasn 3HaTh YMeTb Bnanets
Conepxanue  JlomkeH 3HaTh OCHOBHBIC Jomken ymeThb JlomkeH B1aaeTh
3TaIoB MOHATHUSA, IPUHIMUIIBI U METOIBI  ITPOEKTUPOBATH CIEMASIIYI0 HABBIKAMH MCIOJb30BAHUS
MOJIEIIUPOBAHUSI CIIOKHBIX CUCTEMY aIalITUBHOTO YUCJIEHHBIX METO/I0B
JTUHAMUYECKUX CUCTEM; YIPABICHUS IPU IIOJTHOM  MOJEIUPOBAHUS U
AJITOPUTMBI YIIPABICHUS Y HETOJIHOM M3MEPEHUNU C  MHTEpPIIpETAlUU
METO/IaMU aHAJIUTUYECKOTO omnbKamu; MOJIYYEHHBIX PE3YyJIbTATOB;
KOHCTPYHUPOBAHHUS 10 MHTEPIIPETUPOBATH HaBbIKaMH pealu3aluu
KBaJpaTUYHBIM KPUTEPUAM MOJIyYCHHbBIE PE3YAbTAThl.; 3a7ad MOJACIUPOBAHUS U
KauecTBa; METObI OLICHKH MX
IIPOEKTUPOBAHUS CUCTEM BBIYNCIIUTEIBbHOU
YIpaBJICHUS 111 00bEKTOB WUITH CJIOKHOCTH, [HaBbIKAMU
IIPOLIECCOB, MATEMATUYECKHE peleHns 3a1a4
MO/JIEJIM KOTOPBIX 3a/1aHbl B MOJIEIIUPOBAHMUS C
IIPOCTPAHCTBE COCTOSHUMN MIOMOIIIbIO COBPEMEHHBIX
CUCTEMOM OOBIKHOBEHHBIX MaTeMaTH4eCKUX MaKeTOB
muddepeHnnaIbHbIX ypaBHEHUH];
YTO MareMaTHyecKoe
MOJIEJIMPOBAHKE C TIOMOILBIO
COBPEMEHHBIX KOMIIBIOTEPOB
SBJIIETCS. MOILLHBIM, @ MHOTJA U
€IMHCTBEHHBIM CPEJICTBOM
IIPOEKTUPOBAHUSI CIIOKHBIX
JTUHAMHYECKHX CUCTEM.
Buer e llHTepakTUBHBIE e llHTEepakTHBHBIE e llHTepakTHBHBIE
3aHATHH nabopaTopHbIe 3aHATHS; nabopaTopHble 3aHATHS,  J1abOpaToOpHbIE 3aHITHS;
e llHTepakTHBHBIE JEKLINH; e llHTEepakTHBHBIE e JlaGoparopHblie
e JlaGopaTtopHble 3aHATUS; JIEKIIUH; 3aHSTHS,
o Jlexunwu; e JlaGopatopHsble e CamocTosTenbHas
e CamocrosiTenbHas paboTa; 3aHATHA, pabora;
e IloaroToBKa K SK3aMeHY; o Jlexuuu; e Konrpoins
e KouTtpons camocTosiTensHoii |~ ® CamocTosTenbHast CaMOCTOSITEJIBHOU
paGoTHI (KypcoBoii IpoeKT / pabora; paborsl (KypcoBOi
KypcoBast paboTa); e [loxroroska k TIPOEKT / KypcoBast
JK3aMEHY; pabora);
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e KoHtponb
CaMOCTOSITEJIBHOU
paboThI (KypcoBOii
MPOEKT / KypcoBas
pabota);

Hcnonszyem
bIE€ CPEJCTBA
OLICHUBAHUS

e KoHntpomnbHas pabora;

e OrtueT no JabopaTopHOM
pabore;

e DK3aMeH;

e Pacuernas pabora;
e Tecr;
[ ]
[ ]

OTtyeT mo KypcoBoii padbore;

HuddepenumpoBanHbIit
3auer;
e DK3aMeH;

¢ KypcoBoe npoektupoBaHue /

Kypcosas pabora;

e KouTposbHas paboTa;
e Ortyer no
nabopaTopHOit paboTe;
e 3ammTa KypcOBbIX
MPOEKTOB (pador);

e DJK3aMecH;

e Pacuernas pabora;

o TecT;

e OTuer 1o KypcoBoi
pabore;

e JlubdepeHnpoBaHHBI
H 3a4erT;

e DJK3aMeH;

e KypcoBoe
MIPOEKTUPOBAHUE /
Kypcogast pabora;

e Ortyer no
naboparopHoii pabore;
e 3ammTa KypcoBbIX
IIPOEKTOB (pador);

e DK3aMeEH;

e PacuerHnas pabora;
e Otuer 10 KypcoBOii
pabore;

e JlubdepeHunpoBaHHBI
1 3a4er;

e DK3aMeEH;

e KypcoBoe
POEKTHPOBaHUE /
Kypcosas paborta;

CDOpMy.]'II/IpOBKa Mokasareier u KpUTCPpUCB OLICHHBAHUA JJAaHHOM KOMIIETCHIIUM IIpUBCJCHA B

Tabimue 4.

Tabnuna 4 — [lokazarenu U KpUTEPUU OIEHUBAHUS KOMIIETEHIIMU HA dTanax

Cocrasn

OmIN4HO

(BBICOKHI YPOBEHb)

3Hartb

e (OOmagaThb
TEOPETUICCKUMU

3HaHUSIMHM B IIpejenax
n3ydaeMoil obiactu ¢

IIOHUMAaHHUEM I'PAHUI]
IMIPUMEHUMOCTH,

YMmeTh

e OO0Onamare gUara30HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsl pa3BUTHUS
TBOPUYECKUX PELICHUH,
abcTparupoBaHus
npo0em;

Bnaners

e KoHTpomupyer padory,
MIPOBOJINT OIICHKY,
COBEpPILIEHCTBYET
neicTBUs paboTHI;

0 (MMOPOTrOBBIN
YPOBEHD)

Xoporo (6a30BbIit

e 3HaTb (haKTHI,

YPOBEHD) MIPUHIIMIIBI, TPOLIECCHI,
oOI11e ITOHATHS B
npeenax u3ydyaeMon
o0JacTy;

VIoBIeTBOPUTENLH o O6nanars 6a30BBIMH

OOIMMH 3HAHHSIMH;

e OOnanarh nUana3zoHOM
MPaKTHYECKUX YMEHUH,

TPeOYyEeMBIX IS pelIeHUS
oTpeieNIeHHBIX Mpobiem
B 00J1aCTH UCCIIETOBAHUS

e (O0OiamaTe OCHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
IUIA BBITTOJIHEHHUSA
MIPOCTHIX 33]1a4;

e beper
OTBETCTBEHHOCTb 32
3aBepIIeHHE 33/1a4 B
UCCIIeIOBaHUH,
MIPUCTIOCa0NINBAET CBOE
MOBEJICHHE K
00CTOATENHCTBAM B
peleHnH mpooIeM ;

e PaboraeT npu npsMom
HaOMIOEHNH;

2.2 Komnerennus IK-1

[TK-1: cnocoOHOCTHIO BBIMONHATH IKCIIEPUMEHTHI Ha JIEHCTBYIOIIUX OOBEKTaX MO 3aJlaHHBIM
MeTOoANKaM U 00pabaThiBaTh Pe3yabTaThl C MPUMEHEHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHH
Y TEXHUYECKUX CPEJICTB.

Jlist popMHpOBaHKS KOMIICTCHIIMA HEOOXOIUMO OCYIIESCTBUTE PSJT ATAIOB. DTaIbl POPMHUPOBAHUS
KOMIICTCHIINU, HpI/IMCHHGMBIe IJIA OTOro BHIABI 3aHHTHI>'I nu I/ICHOJ'HJ3yeMBIe CpeIICTBa OILICHHUBAaHUA
MPEJICTABJICHBI B TAOIHIIE 5.
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Tabnuma 5 — Dtansl GopMUPOBaHUS KOMIIETESHITMH U UCTIOJIb3yEeMbIE CPEICTBA OIICHUBAHUS

Bunrsl 3austuit

Hcnonssyemslie
CpencTBa
OLICHUBAHUs

B TOM YHCJIE Ha
JeHCTBYIOUINX O0bEKTax;
npuemMbl 00paboTKH
pE3yJIbTaTOB HAyYHOI'O
IKCTIEPHUMEHTA C
IPUMEHEHUEM
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUH U
TEXHUYECKHUX CPEIICTB

e llHTepakTUBHBIC
nabopaTopHbIC 3aHSITHS,
e lHTEepaKkTUBHbBIE
TIEKLUU;

o JlaGoparopHbie
3aHSTHS,

o Jlekuuu;

e CamocTosiTenbHast
pabora;

e [loaroroska k
9K3aMEHY;

e KoHTpomb
CaMOCTOSATEIBHON
paboTs (KypcoBoi
MIPOEKT / KypcoBast
paborta);

e KontponwHas pabora;
e Ortuer 1o
nabopaTopHOil padoTe;
e DK3aMeH;

e Pacuernas pabora;

o TecT;

e Ortyer 1o KypcoBoi
pabore;

o JludpdepeHunpoBaHHbI
U 3a4eT;

e DK3aMeH;

e KypcoBoe
MIPOEKTUPOBAHUE /
Kypcosas pabora;

Cocrasn 3HaTb YMeTs Bnanets
Coz[epxcaHHe MECTOAUKHN HpOBeI[eHI/ISI BBITIOJIHATH BKCHepI/IMeHTBI MGTOI[HKOﬁ 58 HpI/IeMaMI/I
JTAIoB HAy4YHOTO SKCTIICPUMEHTOB, I10 33JIaHHBIM METOJIMKAM; IPOBEICHUS HAyYHOTO

00pabarkIBaTh PE3yNbTATHI
Hay4YHOTO HKCIICPUMEHTA C
PUMEHEHUEM
COBPEMEHHBIX
UH(POPMAITMOHHBIX
TEXHOJIOTUN U
TEXHUYECKHUX CPENICTB

e llHTEpaKkTUBHBIC
nabopaTOpHBIC 3aHATHUS,
e llnTepakTuBHBIC
TIEKLIUU;

e JlaboparopHsbie
3aHSTHUS;

o Jlexiuuy;

e CamocrosiTenbHas
pabora;

e [loaroroBka k
9K3aMEHY;

e KoHTtponb
CaMOCTOSITEIIBHON
paboTsl (KypcoBoi
MIPOEKT / KypcoBast
paborta);

e KoHTponbHas paboTa;
e Ortyer o
nabopaTopHOil padoTe;
e 3amnuTa KypcoBbIX
MPOEKTOB (pador);

e DK3aMeH;

e Pacuernas pabora;

e Tect;

e Ortyer o KypcoBou
pabore;

e JluddepenuupoBaHHbI
H 3a4eT;

e DK3aMeH;

e KypcoBoe
MIPOEKTUPOBAHUE /
Kypcosas pabora;

IKCIIEPUMEHTA;
COBPEMEHHBIMU
UH(OPMAITMOHHBIMU
TEXHOJIOTHSIMUA U
TEXHUYECKUMHU
CpeACTBaMH ISt
00paboTKU 1 aHamM3a
pe3ylIbTaToB
IKCIIEPUMEHTA

e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGoparopHbie
3aHSTHS,

e CamocTosiTenbHast
pabora;

e KoHtponb
CaMOCTOSITENIbHOI
pabdoTh! (KypcoBoit
POEKT / KypcoBast
pabora);

e Ortyer no
nabopaTtopHoii pabore;
e 3amuTa KypcoBBIX
pOEKTOB (pador);

e DK3aMe€H;

e Pacuernas pabora;
e OTtuer 1o KypcoBoii
pabore;

o JluddepeHpoBaHHBI
M 3a4erT;

e DK3aMEH;

e KypcoBoe
MPOEKTUPOBAHUE /
Kypcosas pabora;

(I)OpMYJ'II/IpOBKa MoKa3areine u KPpUTCPUCB OLICHUBAHUA JJaHHOM KOMIIETEHITUHN IpUBCJCHA B

Tabnwuiie 6.

Tabmuma 6 — [Tokazarenu U KpUTEpPUU OLIEHUBAHUS KOMIIETEHIIMM Ha dTarax

‘ Cocrasn 3HaTb YMeTs Bnanets

‘ Otnuuno e 00manarp o [Ipumenars e COBpEMEHHBIMHU
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(BBICOKHI YPOBEHB) TEOPETHUECKUMHU coapeMeHHbIe TEXHUYCCKHUMU
3HAHUSMU, nH(OPMaIMOHHBIE CpEICTBaMH , TAKETaMHU
HEOOXOIUMBIMH JIJIS TEXHOJIOTHH JJIsI MPUKIIJIHBIX TIPOTPAMM |
IIPOBEJCHUS IIPOBEJEHUS OO0JIBILIOTO
IKCTIEPUMEHTA U Kpyra 9KCIIepUMEHTOB;
00paboTKH pe3yabTaToB;
Xopomo (6a30BbIii | ® CIIOCOOHOCTH e IIpumeHsTh e COBpPEMEHHBIMU
YPOBEHB) BBINOJIHATh KCIIEPUMEHT =~ COApPEMEHHBIC TEXHUYCCKHUMU
Ha CIIOKHBIX 00BEKTaX; nH(OPMaITMOHHBIE CPEICTBAMH U KaKHMM-
TEXHOJIOTHH JIJIsI 1100 MaKETOM
MIPOBEIICHUS MIPUKJIAHBIX TPOTPaAMM ;
OIIPEIIIEHHOTO Kpyra
JKCIIEPUMEHTOB;
VIIOBJICTBOPI/ITGHBH ® CIIOCOOHOCTDH ] HpI/IMeHHTB e Bianetsr oqHUM
0 (TOpOroBBIi BBINOJIHATh SKCIIEPUMEHT =~ COApPEMEHHbBIC MAKETOM MTPUKIIATHBIX
YPOBEHB) Ha TIPOCTBIX OOBEKTAX; nH(DOPMAITMOHHBIE porpamm;
TEXHOJIOTHH JIJIst
MIPOBEJICHUS TIPOCTHIX
IKCIICPUMEHTOB;
2.3 Komnerenuus ITK-2
[IK-2: cnocoOHOCTBIO TIPOBOJAUTH BBIUMCIHTEIBHBIC OKCIIEPHUMEHTHI C  HCIOIH30BAHHEM

CTaHJAPTHBIX MPOTPAMMHBIX CPEIACTB C LENbI IMOJIYyYEHUsT MATEMAaTUYECKHX MOJENEeH IpOLEeCcCOB M
O00BEKTOB aBTOMATH3AIH U YIIPABICHHUS.

Jns popmupoBaHus KOMIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PsI/l ATANOB. DTarbl (OPMUPOBAHUS
KOMIIETCHIIUU, TPUMEHSEMbIC I 3TOr0 BHJBI 3aHATHH W HUCIOJIb3yeMbIE CPEICTBA OLICHUBAHUS
MIpe/ICTaBJICHbI B TaOnHIIe 7.
Tabnuna 7 — Jranbl GOpMUPOBAHUS KOMIIETEHIIMN U UCIIOJIb3yEMbIE CPEICTBA OIICHUBAHUS

Buner 3ansatui

MaTeMaTUYECKUX MOZENE
MPOIIECCOB U 0OBEKTOB
aBTOMATH3AINH U
yIpaBJICHUS

e llHTepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
o lHTepakTUBHbBIE
TIEKIINU;

e JlaGopatopHbie
3aHSTHS,

o Jlekmuu;

e (CamocrosTenbHas
pabora;

e [loaroroska k
9K3aMEHY;

e KoHTpomb

MaTe€MaTUYeCKUX MOZENE
MPOIIECCOB H 0OBEKTOB
aBTOMATH3aIUH 1
yIpaBJICHUS

e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHUS,
e llHTepakTUBHEIC
TIEKIIUU;

e JlaboparopHbie
3aHSTHS,

o Jlexmuu;

e CamMocrosiTenbHast
pabora;

e [loaroroska k
9K3aMEHY;

e KoHTtponb

Cocrasn 3HaTh YMeTh Bnanets

Conepxanue METOJIMKH MPOBEICHUS MIPOBOJUTH CTaHJapTHBIMU

JTaIoB BBIYMCIIUTENLHBIX BBIYMCIIUTENILHBIE MPOTrpaMMHBIMU
HKCIIEPUMEHTOB C AKCIIEPUMEHTHI C CpelncTBaMHM ISt
HCIIOJIb30BaHHEM HCIIOJIb30BaHUEM MIPOBEICHUSI
CTaHJapPTHBIX CTaHJapPTHBIX BBIYMCIIMTENBHBIX
MPOTPaMMHBIX CPEICTB C  MPOTPAMMHBIX CPEJICTB C  DKCIIEPUMEHTOB C IIEJIbIO
LEJbIO MMOIYYEHUS LEJIbIO MMOTYYEHUS MOJTY4EeHUS

MaTreMaTH4eCKUX MOJeIel
MPOLIECCOB H 0OBEKTOB
aBTOMATH3AIMH U
yIpaBJICHUS

e llHTepakTUBHBIE
nabopaTopHBIC 3aHATHUS,
e JlaGopatopHble
3aHATHS,

e CamocrosiTenpHas
pabora;

e KonTpons
CaMOCTOSITEIBHOU
paboTsI (KypcoBoi
MPOEKT / KypcoBas
pabora);
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CaMOCTOSTEIIbHON
paboThI (KypcoBOii
MPOEKT / KypcoBast
pabota);

CaMOCTOSITEIIBHOU
paboThI (KypcoBOii
MPOEKT / KypcoBas
pabota);

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUSA

e KonrtponbHas pabora;
e Ortuer no
nabopaTopHOil paboTe;
e DK3aMCH;

o TecT;

e OT4eT Mo KypcoBOM
pabore;

e DK3aMCH;

e KypcoBoe
MPOEKTHUPOBAHUE /
Kypcosas pabora;

e KouTposnbHas paboTa;
e Ortyer no
nabopaTopHOi paboTe;
e 3ammTa KypcOBbIX
MPOEKTOB (pador);

e DK3aMeEH;

o TecT;

e OTuer 1o KypcoBoi
pabore;

e DK3aMeEH;

e KypcoBoe
MIPOEKTUPOBAHUE /
Kypcogast pabora;

e Ortyer no
naboparopHoi pabore;
e 3ammTa KypcoBbIX
IIPOEKTOB (pador);

e DK3aMeEH;

e OT4eT o KypcoBO
pabore;

e DK3aMeEH;

e KypcoBoe
poeKTUpoBaHue /
Kypcosas pabora;

CDOpMy.]'II/IpOBKa ToKas3arene u KpUTCPpUCB OLICHHUBAHUA ,HaHHOﬁ KOMIICTCHIIMU IIPUBCJACHA B

Tabiune 8.
Tabnuma 8 — [Tokazareau ¥ KpUTEPHH OLICHHUBAHKS KOMITETCHIIUU HA dTanax

Cocrasn 3Harb YmMmeTb Brnaners
Ot1auyHO e 3HaTh TCOPHIO JIS e CoCTaBIIATh e [IporpamMmmMHBIMU

(BBICOKUI YPOBEHbB)

hopMHupoOBaHUS
aJITOPUTMOB
aJIaITHBHOTO
YIpaBICHUS TIO
KBaJIpaTHYHBIM
KPUTEPHSIM TS
CTOXaCTUYECKUX
MOJIEIIEH;

IIPOrpaMMbl JUIsl CHHTE3a
a/1alITUBHOTO
yIpaBiI€HUs 110
KBaJIpaTHBHBIM
KpUTEPHSIM;

CpeIncTBaMH,
ITO3BOJIAOIIIMMH
9KCTIEPUMEHTHPOBATH C
MaT€MaTH4Y€CKUMHU
MOZETISIMH IIMPOKOTO
Kpyra 0ObeKTOB;

Xoportio (6a30BbIi
YPOBEHbB)

e 3HAaTh TEOPUIO
IIOCTPOEHUS AJITOPUTMOB
YIpaBIEHUS MO OLIEHKaM
COCTOSIHMS JUIst
CTOXaCTHYECCKHUX
MOJEIIEH;

e CocTaBisiTh
MIPOTPaMMBI JIJIsl CHHTE3a
VIPaBIICHUS TI0 OIICHKAM
COCTOSIHHSA 10
KBaJIpaTUIHBIM
KPUTEPUSIM;

e [IporpammMHBIMU
CPEICTBAMH,
MTO3BOJISAIOIIUMHU
JKCIIEPUMEHTHUPOBATH C
JETEPMUHUPOBAHHBIMA
MaTeMaTH4eCKUMU
MOJIEIISIMA TEXHUYECKHUX
CUCTEM;

VIOBICTBOPUTEIbH o 3HATH TCOPUIO e CocraBiTh e [IporpammHBIMU
0 (IOpOroBEIi ITOCTPOECHUS AITOPUTMOB = NPOTrPAMMBI JUII CHHTE3a ~ CPEJICTBAMH,
YPOBEHb) ONTUMAJILHOTO ONTUMAJILHOTO MI03BOJIAIOILUMHU
yYIpaBJIeHUS AJIs yIpaBJIeHUS 1O JKCIIEPUMEHTHPOBATH C
JNEeTEPMUHUPOBAHHBIX KBaJpaTUYHBIM MaTeMaTu4eCKUMHU
MOJIETIEH; KPUTEpUSIM; MOJIEIISIMH, KOTOPBIE
OIMCBIBAKOTCS
O0OBIKHOBEHHBIMH
muddepeHnraIbHbIMUA
YpaBHEHUSIMH 2-TO
MOPsI/IKa;
2.4 Komnerennus ITK-3
[1K-3: TOTOBHOCTHIO y4YacTBOBaTb B COCTaBICHHUU AaHATUTHYECKUX O030pOB M HAy4HO-
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TEXHHYECKMX OTYETOB IO pe3yjabTraraM BBIOJHEHHOH pa0bOoThl, B IOATOTOBKE ITyONMKAIUN 110
pe3ynbraTaM HCCIeJOBaHU U pa3padoToK.

Jnst popMUpOBaHHS KOMIIETCHIIMM HEOOXOJMMO OCYILECTBHUTH PSiJI ATANOB. DTaIbl (POPMUPOBAHUS
KOMITCTCHIIUK, TNPHMEHSEMbIC JUIi 3TOTO BHIBl 3aHATUH WM HCIOJB3yeMbIe CPEICTBA OLCHUBAHUS
npezcTaBiIeHbl B TabuIe 9.
Tabmuua 9 — Dranbl HOpMUPOBAHHUS KOMIIETCHIIMU M HCIOJIB3yeMbIE CPEICTBA OLICHUBAHHS

HAyYHO-TEXHUYECKUX
OTYETOB I10 pe3ylbTaTaM
BBITTOJIHEHHOH paboThI,
HOATOTOBKH MyOIUKaIHA
10 pe3yJbraram
UCCJIEI0BaHUN U
pa3paboToK

Cocrasn 3Harb VYmMmeTb Brnaners
ConeprxaHue IIPHEMBI COCTABJICHHS COCTAaBIIATh METOIMKAMU COCTABIIEHUS
JTAIOB AHAIMTUYECKUX 0030pOB M AHAIUTUYECKUE 0030Phl M AaHATUTUYECKUX 0030pOB U

HayYHO-TEXHUYECKHE
OTYETHI MO pe3ybTaram
BBITIOJIHCHHOW PabOTHI,
MIOATOTABINBATh
yOIMKaIy 1Mo
pe3yabTaram
HUCCIeqOBaHUN U
pa3paboToK

HayYHO-TEXHUYECKHUX
OTYETOB IO pe3yJibTaTaM
BBITIOJIHEHHOW PaboTHI,
METOIMKAMHU IIOATOTOBKH
yOIMKaIun 1Mo
pe3yabTaram
HUCCIeqOBaHUN U
pa3zpaboToK

Bunsl 3austuii

e lHTepaKkTUBHbBIE
nabopaTopHbIC 3aHSITHS,
e llHTEepakTUBHBIE
JIEKIINH;

o JlaGoparopHbie
3aHSTHS,

o Jlexumu;

e CamocTosiTenbHas
pabora;

e JloaroTroBKa K
9K3aMEHY;

e KonTpoms
CaMOCTOSATEIILHOMN
paboThI (KypCcoBOit
MIPOEKT / KypcoBast
pabora);

e llnTepakTuBHBIC
nabopaTopHbIC 3aHSTHS,
e llHTEpakTUBHBIC
JICKIINH;

e JlaGoparopHbie
3aHSTHS,

o Jlexinm;

e CamocTosiTenbHast
pabora;

e JlonroroBka k
9K3aMEHY;

e KoHTpOib
CaMOCTOATENIbHON
paboThI (KypCcoBOit
MIPOEKT / KypcoBas
pabora);

e lHTepakTuBHBIE
nabopaTopHbIe 3aHATHUS;
e JlaboparopHsbie
3aHSTHS,

e CamocTosiTenbHast
pabora;

e KonTpons
CaMOCTOSITEIIBHOU
paboThl (KypcoBOit
MIPOEKT / KypcoBast
pabora);

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e KoHTtponbHas pabora;
e Ortyer no
naboparopHoii pabore;
e DK3aMeH;

e Pacuernas pabora;

e TecT;

e Ortuer o KypcoBOH
pabore;

e JlupdepeHupoBaHHbI
M 3a4eT;

e DK3aMcH;

e Kypcosoe
MIPOEKTHUPOBAHUE /
Kypcosas pabora;

e KoHTposbHas paboTa;
e Ortuer no
naboparopHoii pabore;
e 3ammTa KypcoBbIX
MPOEKTOB (pador);

e DK3aMeH;

e Pacyernas pabora;

o TecT;

e OTuer No KypcoBoi
pabore;

o JludbdepeHpoBaHHbI
H 3a4eT;

e DK3aMeH;

e KypcoBoe
MIPOEKTUPOBaHUE /
Kypcogast pabora;

e Ortuer no
naboparopHoOit paboTe;
e 3ammTa KypCcoBbIX
MIPOEKTOB (pador);

e DK3aMeEH;

e PacyerHas pabota;
e OTtuer 1o KypcoBoii
pabore;

o JluddepenuupoBaHHbI
# 3a4eT;

e DK3aMeEH;

e KypcoBoe
MIPOEKTUPOBaHUE /
KypcoBast pabora;

@opMyIIMpoOBKa TOKa3aTeled MW KPUTEPUEB OLIEHUBAHUS JaHHOM KOMIIETEHIIMU TpPUBEACHA B

Tabimuue 10.
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Tabnuma 10 — [Toka3zarenu u KpUTEpUH OILICHUBAHUS KOMIIETCHIIMU HA ATarax

Xoporio (6a30Bbrit

aHATTUTHYECKUX 0030pOB
Y Hay9HO-TEXHUYECKUX
OTYETOB IO pe3yNIbTaTaM
BBITTOJTHEHHOH paboTHI,
MIOJITOTOBKH ITyOIMKAIHHA
IO pe3yNbTaTam
HCCIIEIOBAHUN U
pazpaboToK;,

e 3HaeT (akThI,

OTYETOB 110 pe3ybraraM
BBITIOJTHEHHOMN pa0oThI, B
MIOJATrOTOBKE MyOJIMKaluu
0 pe3y/bTraTtaMm
HCCIIEIOBAHUN U
pa3paboToK;

e (OO0Onamaer qUaIa30HOM

Cocrasn 3HaTb YMeTs Bnanets
Orinyno e OOmanaer e OOmamaer nuanazonom e Konrtpomnmpyert padorty,
(BBICOKMH YPOBEHb) — (DAaKTUUECKUMHU U MPAKTUYECKUX YMEHUN B~ TPOBOJAUT OLICHKY,

TEOPETUUECKUMHU COCTaBJICHUHT COBEPIICHCTBYET
3HaHUSMH B 00JIaCTH aHAJTUTHYECKUX 0030pOB  JICHCTBHS MPH
COCTaBJICHHUS Y Hay9HO-TEXHUYECKUX COCTaBJICHUHT

AHATUTUYECKUX 0030pOB
U HAyYHO-TEXHHUYECKHUX
OTYETOB IO pe3ylbTaTaM
BBIMIOJTHEHHOHN paboThI,
MIOJrOTOBKE MyOJIMKalni
0 pe3ynbTaTam
HCCIIEOBAHUN U
pa3paboToK;,

e beper

aHATUTUYECKUX 0030pOB
Y HAyYHO-TEXHUYECKHUX
OTYETOB MO pe3ybTaTaM
BBITIOJTHEHHOM paboThI,
MOJITOTOBKH MyOIHKAIIHiA
0 pe3yJbTaTam
HCCIIEIOBAHUN U
pa3paboToK;

AHATUTUYECKUX 0030pOB
Y HAyYHO-TEXHUYECKHUX
OTYETOB M0 pe3ybTraTaM
BBITIOJTHEHHON paboThI, B
MOJTOTOBKE MyONUKalUN
0 pe3yJbTaram
HCCIIEIOBAHUN U
pa3paboToK;

3 TunoBbie KOHTPOJILHBIE 32 JAHUS

YPOBEHB) MIPUHIIMIIBI, IPOIIECCHI, MPAKTUYECKNX YMEHUI B OTBETCTBEHHOCTH 32
oO11re MoHATHS B COCTaBIIEHUU 3aBepIlICHHE 3a/1ad IPU
00JIaCTH COCTaBJICHUS AQHAJTUTHYECKUX 0030pOB  COCTaBICHUU
AHAIUTUYECKUX 0030pOB = U HAyYHO-TEXHHUYECKHX AHAIUTUYECKUX 0030pOB
Y HAyYHO-TEXHHUUYECKUX OTYETOB I10 3aJIaHHBIM ¥ HAYYHO-TEXHUYECKIX
OTYETOB MO pe3y/ibTaTaM  BOMPOCAM BBINOJIHEHHON = OTYETOB IO pe3yibTraTaM
BBITIOJTHEHHOM paboThI, paboThl, B HIOATOTOBKE BBINIOJTHEHHOM paboThI,
MOJTOTOBKH MyONMUKAMi =~ MyOJIMKALUU 10 MOJrOTOBKE MyOIUKalui
110 pe3yibraTtaM pe3yibraram 0 pe3yJbTaTam
UCCIIEIOBAHUN U WCCIIEIOBaHUN U UCCIIEZIOBAaHUN U
pa3paboToK; pa3paboToK; pa3paboTok;;

VYnosierBopuTenbH |~ o OOnagaeT 6a30BbIMU e OOnamaer ocHOBHbIMH =~ PaboTaeT npu npsMom

0 (TTOpOTroBBII OOIIMMH 3HAHUSIMH B YMEHHUSMHU B HaOIOIEHUH TIpU

YPOBEHD) 00J1acTH COCTaBICHUS COCTAaBIJIEHUU COCTaBJICHUHU

AHATUTUYECKUX 0030pOB
Y HAy9IHO-TEXHUYECKHIX
OTYETOB M0 pe3ybTraTaM
BBITIOJTHEHHOM paboThI,
MOJTOTOBKE MyOIUKaIui
0 pe3ysbTaram
VCCIIEAOBAaHUMN U
pa3paboToK;;

Jlis peanu3anuy BBIICNIEPEUNCICHHBIX 3a1a4 00y4eHMs HCIIOJIb3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3a/laHusl WM MHbIE MaTepuaibl, HEOOXOIMMBbIE Ji OLIEHKH 3HAHWUW, YMEHHI, HaBBIKOB M (WJIM) ONBITA
JeSITEeNbHOCTH, XapaKTepU3YIOIIMX dTanbl (OPMHUPOBAHUS KOMIIETEHIIMA B TIpoOLlecCe OCBOSHUS
o0pa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 TecToBbIe 3a1aHuA

AJTanITUBHOE yIIPaBJICHHUE.
OreHrBaHNE COCTOSIHUS U TTapaMeTpOB MapabienbHbIMU GuiibTpamu Kanmana.
Pemenue oObIKHOBEHHBIX UG GEpEeHINATbHBIX YPAaBHEHUN U CUCTEM.
3amaun Komm (metoasl Oiinepa, Pynre-Kyrra, Anamca) u kpaeBble (METOIbl CETOK U
KOJIJTOKAITUH ).

— MeTtonbl npUOIMKEHUS SIKCIIEPUMEHTAIBHBIX JaHHBIX: HHTEPIOIMPOBAHUE, CIUIAH-(QyHKINY,
anmnpoKCUMAaIMs METOJOM HaUMEHBIINUX KBaJpaToB.
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— CuHTe3 ymnpaBieHHs IO OLEHKAM COCTOSHUS WJIM CHUHTE3 aJalTUBHOIO YIPaBIECHUS I
COJIEPKATEIBbHON MOJEIH.

— CuHTe3 ynpaBlIeHHMs IO OLEHKaM COCTOSHUS WM CUHTE3 aJalTUBHOIO YIpPaBICHUS IS
y4eOHOH MOJIeINH.

ITocTpoenue MaT. MOJENTN U3MEPUTEIBLHOIO KOMILIEKCA.

OuenuBanue cocrosHus ¢punsTpom Kanmana.

CuHTe3 ynpaBieHui 10 OLEHKaM COCTOSIHHUS.

Pemienne 3amau  MarpuyHOW anreOpbl: pELIEHWE CHCTEM JIMHEMHBIX —anreOpandyeckux
YPaBHEHMH, BBIYMCIEHUE OOPAaTHBIX MATPULl U ONpeeNuTeNell, HaX0KICHHEe COOCTBEHHbIX 3HAYEHUH U
BEKTOPOB MaTpull.

— Pemenue 3amad  MaTpuU4HOM anreOphl: pelICHME CUCTEM JIMHEHHBIX —ajredpanyeckux
YpaBHEHHH, BBIYMCIEHUE OOPATHBIX MATpPULl U ONpeleNuTeNel, HaXOKICHHEe COOCTBEHHbIX 3HAYEHUH U
BEKTOPOB MaTpuI]

— Pemenune HeIMHENHBIX ypaBHEHUH U CUCTEM.

— Haxoxxaenune xopHeil anredpanueckux ypaBHEHHA.

— Uwucnennoe nuddepeHpoBanne 1 HHTETPUPOBAHHE

— UM3yueHue aJropuTMOB  yOpaBICHUS  METOAAMU  AHAJIMTUYECKOTO  KOHCTPYWPOBAHMUS
ONITUMAJIbHBIX PETrYISATOPOB.

ANTopUTMBI yIIpaBieHHs IPH UCHOIb30BAHUS KIACCUUECKOTO KBaAPAaTUYHOTO KPUTEPUSL.
— ANropuTMBI YIPABJIECHUS IPHU HCIIOIb30BAHUS KBAJAPATUYHOTO KpUTEPHUs 0000EHHOI paboThI.
— ANropuTMBI YIPABIECHUS IPU UCIIOIb30BaHUS JIOKAIBHOTO KBaJPaTUYHOIO KPUTEPUSI.

— VYuyer HOI‘pGHIHOCTCfI ITPU BBIYUCIICHUAX
— CrarucTuyeckoe MoJeIUpPOBaHHE

3.2 DK3aMeHALMOHHbIE BONPOCHI

— AJanTuBHOE yIIpaBIICHUE.

— OuneHuBaHKMe COCTOSTHUS U MTApaMETPOB NapajbiedbHbIMU puiabTpamu Kanmana.

— IlocTpoenue mMaT. MOzIEH U3MEPHUTEIIFHOTO KOMILIEKCA.

— OuenuBanue coctossHus GuinsrpoM Kanmana.

— CuHre3 ynpaBieHHi 110 OIIEHKaM COCTOSHUSI.

— H3ydeHue anropuTMOB  YOpPaBIEHHUA  METOJAMHM  AHAJIUTHYECKOTO  KOHCTPYHPOBAHMS
ONTUMAJIBHBIX PETYNIATOPOB.

- AJ'IFOpI/ITMBI YIIPABJICHUS IIPU UCIIOJIB30BaHUA KIIACCUYCCKOTO KBAAPATUYHOI'O KPUTCPU.

— AJTOpUTMBI yIIpaBJI€HUS [IPU UCIIOJIb30BAHUS KBAaIPATUYHOTO KPpUTEPUsi 0000IEHHON pabOThl.

- AJ'IFOpI/ITMBI YIIPABJICHUS IIPU UCIOJIB30BaHU JIOKAJIBHOI'O KBAAPATUIHOI'O KPUTCPUS.

3.3 Tembl KOHTPOJIBLHBIX PadoT
— HmuTanoHHOE MOIETUPOBAHUE.
— IlnaHnpoBaHKME UMUTAIIMOHHBIX YKCIIEPUMEHTOB
— CrarucTuueckoe MOJENUPOBaHUE
— Maremarnueckoe MOIETUPOBAHUE, LIETU U 3a/1a4H.
— Meronsl Teopun nogoousl.
— ArperatuBHOE MOJIETUPOBAHUE.
— Monens, cuctema, MOICTUPOBAHUE, BUIBI MOICIUPOBAHUS, KJIACCU(DUKAITIH.

3.4 Bonpocsl nudgdepeHIIMPOBAHHOIO 3a4€eTa
— 1. Kakas Maremarudeckas MOJENb Ha3blBaeTcs HemnpepblBHOW? 2. Kakasg maremarnueckas
MOJENb Ha3bIBaeTCsa AuckpeTHor? 3. Kakas MareMarnyeckas MOJEIb Ha3bIBAETCS JI€TEPMHUHUPOBAHHON?
4. Kakass maremaruueckas MoOJelb Ha3bIBaeTcs crtoxactuueckon? 5. Kakas maremarnueckass MoOJEb
Ha3bIBaeTCs cTanoHapHou? 6. Kakasg maremarndeckass Moziesib Ha3bIBaeTCsl HecTauuoHapHou? 7. Kakas
MaTeMaTH4ecKass MOJeNb Ha3biBaeTcsl JuHeiHoi? 8.Kakasg wmaremarnueckass MOJENb Ha3bIBACTCS
HenuHeitHon? 9. Kakas cucrtema ympaBieHusl HasbiBaeTcs onTuMaibHOW? 10. IlpuBenure anroputm
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(dbopMHpOBaHUS YIPABISIOMNUX BO3ACHCTBUI HAa OCHOBE MUHMMM3AIUU KJIACCHYECKOTO KBAJAPAaTUYHOTO
¢dyaknuonana? 11. IlpuBeaure anroput™M (GOPMUPOBAHHS YHPABISIONIMX BO3JCHCTBHI HAa OCHOBE
MUHUMM3ALUN  KBaJpaTUYHOro (yHKUMOHaIa o00o00menHoi pabotel? 12. IlpuBegure anroputm
(GopMHpOBaHUS YNPABISAIOIIMX BO3ACHCTBUI HAa OCHOBE MHHMMM3ALMU JIOKAJIBHOTO KBaJpaTUYHOIO
¢ynkumonana? 13. B kakoM BHE CTPOUTCS OLIEHKA COCTOSIHHS IO TeKyllemy m3mepenuro? 14. Jlaiite
oIpeJesIeHNe aJlalTUBHOIO yIpasieHHs. 15. B kakoM Buie CTpPOUTCS OLIEHKA MapaMeTpOB MO TEKYILEMY
n3mepenuto? 16. Kax yauTsiBaroTCs OrpaHUUEHUS 10 YIIPABICHUIO?

3.5 Tembl pacueTHBIX padoT

— Jly1st BBIOpaHHOM MOJIeH 00beKTa (B BUJIE CHCTEMbI OOBIKHOBEHHBIX TU(. YpaBHEHHU BTOPOTO
MOPSIJIKA WK B BHJIE CONEPKATEIBHOW MOJICITH, KOTOpasi OMMCHIBAET CUCTEMY YIPABICHUS TEXHHYECKUM
O00BEKTOM B MPOCTPAHCTBE COCTOSHUI) CIIPOCKTHUPOBATH CHCTEMY YIIPABJICHUS MPHU MOJTHOM H3MEPEHUHU
M0 OIIGHKAM COCTOSIHHS, KOTOPBIE OINPENEeNsIoTCs C NoMoImblo ¢uibrpa Kammana; omnpenenuTh
MUHUMAJIBHBIH ~ HAOOpP  W3MEPUTENBHBIX  JATYMKOB, TPH  KOTOPOM  COXPAHSAETCS  KadeCTBO
(GYHKIIMOHUPOBAHKE CHCTEMBl YIpPAaBICHHS O€3 W3MEHEHHs IapaMeTpOB aJrOpHTMa yrpamieHus. B
JIOTIOJIHEHUU K TPEABIAYIIEeMYy 3aJaHUI0 OCYIIECTBHTH IPOCKTHPOBAHME CHUCTEMBI aJIalTUBHOTO
yIpaBlIeHUs] TPU HEMOJHOM HW3MEPEHUH, Tl HAa0Op HW3MEPUTENBHBIX JaTYMKOB OIPENCICH IpH
BBITIOJTHCHHH TIPEIBIIYIIETO 3aJaHUs , OICHWBAHHE COCTOSHHS W TIapaMETPOB MOJCIH TPOU3BECTH
nociieioBarelibHbIMU GuiibTpamu Kanvana.

3.6 Tembl 1a00paTOpHBIX padoT
AJlTanTUBHOE yIIpaBIICHUE.
OreHrBaHNE COCTOSIHUSA U ITapaMeTpOB MapaibielibHbIMU GuiibTpamu Kanmana.
— Pemenune 00bIKHOBEHHBIX AU (epeHInaNIbHBIX YPAaBHEHUH U CHCTEM.
3amaun Komm (metonmer Diinepa, Pynre-Kyrtra, Amamca) u KkpaeBble (METOABI CETOK U
KOJIJTOKAITUH ).

— MeTtonabl npuOIMKEHUS SKCIIEPUMEHTAIBHBIX JaHHBIX: HHTEPIOINPOBAaHHE, CIIaiH-()yHKIINY,
anmnpoKCUMalMsl METOJIOM HAaUMEHBIINX KBaJPaTOB.

ITocTpoenue mar. MOAEIN U3MEPUTEIBHOTO KOMILJIEKCA.
OuenuBanue coctosHus ¢punsTpom Kanmana.
CuHTe3 ynpaBieHHi 10 OLIEHKaM COCTOSTHUSI.

— Pemenne 3amau  MaTpUyHOW anreOpbl: pelIeHHWEe CHUCTEM JIMHEHHBIX —airedpanvyeckux
YpaBHEHUM, BBIYMCIIEHUE OOPATHBIX MATPUIl U ONpeAeTuTeNel, HaX0KIeHNEe COOCTBEHHBIX 3HAYEHUN U
BEKTOPOB MaTpuil.

— Pemenne 3amau  MaTpuyHOW anreOpbl: pelIeHWe CUCTEM JIMHEHHBIX alnre0panyeckux
YpaBHEHUM, BBIYMCIIEHUE OOpATHBIX MATPUIl U ONpeAeTuTeNel, HaX0KIeHNEe COOCTBEHHBIX 3HAYEHUN U
BEKTOPOB MaTpuI]

— Pemenne HeIMHENHBIX ypaBHEHUHN U CUCTEM.

Haxoxxnenune kopHel anredpandeckux ypaBHEHUH.

YucnenHoe nuddepeHInpoBaHue U UHTETPUPOBAHHE

N3ydyeHne anropuTMOB  YIpaBIEHUS METOJAMM  AHAJIUTHYECKOTO  KOHCTPYMPOBaHHS
ONITUMAJIbHBIX PETYIATOPOB.

— AJNTOpUTMBI YIIPaBIIEHUS [IPH UCIIOJIb30BAHUS KJIACCHUECKOT0 KBaAPaTUYHOTO KPUTEPHUSL.

— ANTOpUTMBI YIIpaBJIEHUS TP UCIIOJIb30BaHUS KBaJPATUYHOTO KPUTEPHS 000OIIEHHON paboThI.

— AJNTOpUTMBI YIIpaBJIEHUS TP UCIIOJIb30BaHUS JIOKAJIHHOTO KBaIPATUYHOIO KPUTEPHSI.

— Vuer HOl"peH_IHOCTeI\/'I IIPpH BEIYUCIICHUAX

3.7 Tembl KypCcOBBIX NPOEKTOB (pador)

— "MonenupoBaHue CHCTEM yrpaBieHus' Marematuyeckue MOJIENIH, HCIOIb3yeMble IS
BBHITIOJTHEHHSI KYPCOBOTO TPOEKTA, JeNATcs Ha aBa Bua. [lepBelii BUA — 3TO yueOHBbIE MOJAEIH, 3a/IaHHbIC
B BHJIE CUCTeMbl OOBIKHOBEHHBIX A (depeHIInaIbHbIX YpaBHEHUH BTOPOTO Mopsaka. Bropoit Bua — 310
cofiepKareIbHbIe MOJICTH, OMMCHIBAIOIINE CHUCTEMY YIPABICHUS HEKOTOPHIM OOBEKTOM B IMPOCTPAHCTBE
coctostHui. JImst Kakmod u3 mozenei chopMynupoBaHbl ABa THIMA 3aJaHUN. 3aqaHus MEPBOTO THIA —
MIPOEKTUPOBAHUE CHUCTEMbI YIIPABICHUS NPHU IOJHOM H3MEPEHUU IO OLIEHKAM COCTOSIHUS, KOTOpPbIE
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OTIpeNeIIsIoTCsl ¢ MmoMoInkio ¢unbTpa KanMana; onpezneneHne MUHUMAIbHOTO Habopa M3MEpUTEIbHBIX
JaTYMKOB, MPH KOTOPOM COXpaHSETCsl KayecTBO (PYHKIMOHUPOBAHUE CHCTEMbI YIpaBlieHUs 0e3
W3MEHEHUsl NIapaMeTPOB aJrOpUTMa YIpaBlICHUs. 3aJaHUsl BTOPOIO THUIA — B JONOJHEHUM K 3aJaHUIO
MIEPBOT0 THUIIA OCYIIECTBIISIETCS MPOEKTUPOBAHME CHUCTEMBI AJANTUBHOTO YIPABICHUS IPU IOJHOM
M3MEPEHUH, TJie HaOOp M3MEPUTENIBHBIX JaTYMKOB OIPEENICH IPU BBHITOJHEHUH 33/aHUs TIEPBOTO THIIA,
OLICHUBAaHUE COCTOSHUS U apaMeTPOB MOJIEH MocienoBarenbHbIMu QruibTpamu Kanmana. [{is kaxaoro
CTYACHTA CIy4aiiHbIM 00pa30M 3a/aloTcs yueOHas U coAaepKaTesibHasi MOJICIN M aJrOPUTM YIPaBICHUS:
Ha OCHOBE KJIACCHYECKOro KBaJpaTWYHOro (yHKIMOHANa, (yHKIMOHaIa 0000IIeHHON paboThl Win
JIOKaJIbHOTO KBaApaTuyHOro ¢yHkumoHama. CTyIeHTy MpeaoCTaBisieTCs MpaBo BHIOOpAa MOJENM M THIIA
3alaHusl. DTOT BBIOOP OINpenesseT MOMydYeHUE KOHKPETHONM WTOTOBOM OIEHKH B COOTBETCTBUU C
IIPUBEIECHHBIMU NpaBUiIaMHu olieHuBaHUsA. CTyAeHT MMEET NPaBO B IIPOLECCE BBIIOJHEHUS KypCOBOTO
MIPOEKTa BhIOpATh APYryr0 MoJeNb (U3 3alaHHbIX eMy Mojiesieil) u apyroii Tun 3ananus. [Ipenonasarens,
M0 COIVIACOBAHUIO CO CTYACHTOM, MOXET C(hOpMYyIHPOBATh JOTOIHUTEIBFHOE 33/1aHUE JJIS BBIOTHEHUS
KypcoBoro mpoekra. [Ipenogasareip, 1o COMNIACOBAHUIO CO CTYIEHTOM, MOXET J1aTh EMY UHAUBUIYAJIbHOE
3aJlaHue

4 MeTronn4yeckue MaTepuaJIbl
Jlist obecnieueHus mporecca oOydeHHsS] W pEelIeHHs 3a7ad 00ydeHUs] UCIIONIB3YIOTCS CIICIYIOIIHE
MaTepHuabl:
— METOJIMYECKHE MAaTepualbl, OINPEACISIIONUE MPOLEAypbl OIICHUBAHUS 3HAHUW, YMEHUH,
HaBBIKOB W (WJIM) OMbBITa JEATEIbHOCTH, XapaKTEPHU3YIOIMUX dTarbl (HOP-MUPOBAHMS KOMIICTCHIIHM,
coracHo 1. 12 paGoueli mporpaMMel.

4.1. OcHoBHas JuTEparypa
1. PemernuxoBa I"H. MonenmupoBanue cuctem : YueOHOe mmocodue. - 2-¢ u3., mepepad. u JIom. -
Tomck : TYCVYP, 2007. - 440 c. (nanuuue B 6ubnmuotexke TYCVYP - 70 5k3.)

4.2. JlonosiHUTEIbHAS JUTEpaTypa

1. PemernuxoBa, I.H. MoxnenupoBanue cuctem : YueOHOe mocoOue aisi 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. (Hanuuue B 6ubmrorexke TYCVYP - 9 5k3.)

3. Cogeros, b.4., fAxoene C.A. MonenupoBanue CUCTeM : Y4eOHUK ISl BYy30B . - 4-¢ W31,
creproTHIl. - M. : Beicias mkona, 2005. - 342 c. (Hanuuue B 6ubnuoreke TYCYP - 30 7k3.)

4. lllennon, P. UmuTanmoHHoe MOJEIMPOBAHUE CHCTEM - MCKYCCTBO M Hayka : MoHorpadus :
Ilep. ¢ anrn. / P. }O. llenHon ; pen. nep. : E. K. Macnosckuii. - M. : Mup, 1978. - 418 c. (Hanudue B
oubmuorexke TYCVYP - 4 5k3.)

4.3. YueOHO-MeTOaN4YeCKoe Moco0ue U MporpaMMHoe odecreyeHune

1. PemernuxoBa ["H. MoaenupoBanue cucrem : YueOHoe nmocobue - 2-e u3j., nepepad. u JIo. -
Tomck : TYCVYP, 2007. - 440 c. : wi. MeToaudeckue yka3aHus K 1abopaTopHbBIM padoram - cTp. 81-337.
[DneKTpOHHBII pecypc]. -
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=145

2. PemernuxoBa I"H. MonenupoBanue cucreM ympasieHus (yueOHoe MeTonudeckoe mocooue
o KypcoBoMy nipoektupoBanuio) — Tomck: TYCVYP, kad. KCVII, 2015.— 21c. [DnexTpoHHEBIA pecypc]. -
http://new.kcup.tusur.ru/library/modelirovanie-sistem-upravlenija-uchebnoe-metodicheskoe-posobie-po-
kursovomu-proektirovaniju

3. Pemernukona ["H. MoxenupoBanue cucreM : YdyeOHoe mocobue. - 2-e u3f., nepepad. u Jo1l. -
Tomck : TYCYP, 2007. - 440 c. (CamocTositenbHas padota ctp. 42-55, 69-80, 96-120, 362-368) (Hamnuwme
B oubmmoteke TYCYP - 70 5k3.)

4.4. ba3bl 1aHHBIX, HHPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. TlouckoBeie cuctemsl: http://www.google.com, http://www.yandex.ru, http://rambler.ru
2. DJeKTpOoHHAs baza JTAHHBIX y4eOHO-METOAMICCKUX pa3paboTox Kad. KCVII:
http://new.kcup.tusur.ru/library
3. JlocTtym K DOIEKTPOHHBIM pecypcaM Ha Hay4yHO-OOpa3oBaTeIbHOM IOpTajle YHUBEPCUTETA:
http://edu.tusur.ru/training/publications
4.  JloCTyll K JIEKTPOHHOMY Karajory Ou0nuoTeku yHuBepcuTera: http://lib.tusur.ru

CornacoBaHa Ha noptane Ne 3985 24



