MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe
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LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MeTo/bl NPUHATHA NPOEKTHBIX PeleHni

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (creruanbHOCTh): 27.03.04 YiipaB/ieHHe B TeXHUYeCKHX CHCTeMax
HanpasneHHocTs (T1po¢uib): YrpaB/ieHHe B TeXHHYECKHX CHCTeMax

dopma oOyueHus: OUHas

d@akynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CHCTeM

Kadenpa: KCYII, Kadeapa KOMObIOTEpPHBIX CUCTEM B yNpaB/JIeHUH M IIPOeKTHPOBAHUU
Kypc: 4

Cemectp: 8

YuebOHbIi 11aH Habopa 2013 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 8 cemecTp Bcero EayHuiib
1 Jlekuuu 16 16 yacoB
2 |JlabopaTopHbIe 3aHATHS 38 38 YacoB
3 Bcero ayquTOpHbIX 3aHATUI 54 54 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 12 12 4acoB
5 CamocrosiTesibHasi paboTa 54 54 4acoB
6 Bcero (6e3 3x3ameHa) 108 108 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

JK3ameH: 8 cemeCTp

Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokos Ne 4 or « 11 » 10 2016 1|

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCTH) 27.03.04 YmpaBieHWe B TeXHHUECKUX cUcTeMaX, yTBepkiaeHHoro 2015-10-20 roga,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

noueHT Kad. KCYTI Xabubymunaa H. FO.

noreHT Kad. KCYTI [[Teepman @. .

3aBenytomuii obecrieurBaroiieii Kag.
KCYII [IypeiruH FO. A.

Pabouasi mporpamMMa cormnacoBaHa ¢ GakynsreToM, MpoduIupyrolei 1 BbllycKarolel Kadegpamu

HaripaB/IeHUs! TIOATOTOBKH (Criel[iaabHOCTH).

Hekan ®BC Kosnosa JI. A.
3aBe/lyIOLLUI BbITyCKarollei Kad.

KCYII [Typeirux 1O. A.
OKCIIepThI:

npodeccop, KaHz. (pu3.-mMaT.HayK
kag. KCYTI 3r03pk0B B. M.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenb Kypca COCTOUT B U3y4YeHUM OOII[MX TIPUHLIUIIOB TIPOIiecca MPUHSATHS MPOEKTHBIX pellleHuH,
WCTI0/Tb30BaHUe MEeTO/I0B TPUHSTUS pellieHui MpY MPOeKTUpoBaHUM crcTeM yripasneHusi (CY), meTonoB
Y aJIFOPUTMOB OINTHMMU3Al[MH, COBPEMEHHBIX MTPOrPAMMHbBIX CPeACTB pelleHus 3aJau NPUHATUS pelleHU
Y ONITUMU3ALUH.

1.2. 3agauM JUCIHUILIMHBI
— cdopMUpoBaTh Yy CTYIE€HTOB KOMILUIEKCHbIE 3HAaHWS W TPAKTUYeCKWe HaBBIKMU B 00/1aCTH
pellieHust 3a/jau MPUHSATHS pellieHui U ONTUMU3al1H;
— HAyudTb MPUMEHSTb Ha IpPaKTHMKe TIIOJyUYeHHble 3HaHWUS [Ji1 pelleHusl 3a4ad TPUHATHUS
peLleHU U ONITUMH3aLUU
—  TIpU MPOEKTUPOBaHUU TEXHUUECKHUX OOBEKTOB M CUCTEM YTIPABJIEHMS.

2. Mecto aucuuninHebl B crpyktype OITOIT

HucturmiHa «MeTofpl IPUHATHS TIPOeKTHBIX pelenui» (B1.B.[1B.9.1) otHocuTcs K 6moky 1
(BapuaTvBHasi 4acCTh).

[TpepiiecTByOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HauajbHble 3HAHUS, SIBJISIOTCA
c/ieayrole AUCLUIUIMHBL: ABTOMaTHM3UpPOBAaHHbIE MH(OPMALJMOHHO-YIIPAB/ISIOLIME CUCTEMBbI, 3aluTa
BBIITYCKHOW KBa/IM(PHUKALMOHHON pabOThI, BK/FOUasi MOATOTOBKY K TPOLieAype 3allliThl U TIPOLeLyPY
3aiuThl, MareMaTMueCckue OCHOBBI TeOpUU CHCTeM, MojenvpoBaHWe cHCTeM yrpasrieHus, HayuHo-
uccieioBatesibckass  pabora  crymeHTtoB-1, HayuHo-uccnenoBaTenbCKass — paboTa  CTY/IeHTOB-2,
[IpeaunioMHas pakTHKa.

[Tocnenyromymy AUCLATIIMHAMU SIBJISTIOTCS: .

3. TpeboBaHusA K pe3y/jbTaTaM 0CBOEHHS JUCIUILTHHBI

[Tporuecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLHMX KOMIIeTeHLUHI:

— OIIK-1 criocoOHOCTBIO TIPeCTaB/IsATh a/|eKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHWUHN HAyUYHYIO
KapTWUHy MHUpa Ha OCHOBE 3HaHUSl OCHOBHBIX TOJIOKEHHH, 3aKOHOB M METOJOB eCTeCTBEHHbIX HayK M
MareMaTuKy;

—  OIIK-2 criocoOHOCTBIO BBISIB/ISITH €CTECTBEHHOHAYYHYIO CYIIIHOCTBH MPO0O/eM, BO3HUKAOLIX
B XOfle MpodeccoHaNbHOW [esiTeIbHOCTH, TIPYB/EKaTh [/ UX pelleHHss COOTBETCTBYHOIIMNA (PU3MKO-
MaTeMaTH4eCKHUM arapar;

— TIK-1 cocoGHOCTBIO BBITIONHATH SKCTIEPUMEHTHI Ha [IeMCTBYIOLIUX OOBEeKTax 10 3a/[aHHbIM
MeTOZIMKaM 1 00pabaThiBaTh pe3y/bTaThl C PUMEHEHHEeM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTHIA
Y TEXHUYECKUX CPeJICTB;

— TIK-2 ¢cnocoGHOCTbIO TIPOBOJAWTE BBIUMC/IUTE/bHBIE SKCIIEPUMEHTBI C HCIOh30BaHUEM
CTaH[apTHBIX MPOTrPaMMHBIX CPEACTB C L|e/IbI0 TOAYYeHUs] MaTeMaTHUeCKUX MOZesel MpoLeccoB U
00BEKTOB aBTOMATH3al[K U YIIPaBJIeHUST;

— TIK-19 cnoco6GHOCTBhIO OpraHU30BbIBaTh PAO0OTY MaJIbIX TPYII UCTIOTHUTEIeH;

B pesynbraTte n3yuyeHUs JUCLUIUIMHBI CTYAEeHT JO/DKEeH:

— 3HaThb MareMaThyecKhe OCHOBbI TEOPWHU TIPUHSATHS MPOEKTHBIX pelIeHUM U ONTUMU3aluHy,
OCHOBHbIE MeTO/Ibl Y a/lTOPUTMBI TIPUHSITHS pellieHUH 1 pellieHus 3aiad ONTUMHU3aLUU

— yMmeTb (pOpPMY/IMPOBAaTh 33/laud, BO3HMKAIOLLMEe B MpOLiecce TIPUHSATUS MPOEKTHBIX pelleHui
o pa3paboTke CY, pa3pabaTbIBaTh a/irOPUTMbI U IIPOrPaMMbl TIPUHSITHS pellieHni 1 onTuMur3anuu CY

— BJIAfieThb HaBbIKAMM pellleHUs 3a/lau MPUHATHSI TIPOeKTHBIX pellieHU U ontumusanuu TO u
CY c noMolLLbl0 COBpEMEHHbBIX MaTeMaTuyeCKUX IakeToB

4. O0beM AMCIUIUIMHBI U BU/bI YueOHOH padoThl
OOmiasi TPyAOeMKOCTb JUCLUIUTMHBI cocTaBssieT 4.0 3aueTHbIX eAWHHLILI M TIpe/iCTaBjieHa B
tabmmne 4.1.
Tabmura 4.1 — Tpya0eMKOCThb AUCIUTTAHBI

Bujibl yueOHOM fiesiTeTbHOCTH Bcero yacos CemecTpsl
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8 cemecTtp
AynutopHblie 3aHATHSA (BCEro) 54 54
Jlekuym 16 16
JlabopaTtopHbie 3aHATHUS 38 38
W3 HUX B UHTEpaKTUBHOU (opme 12 12
CamocTositenibHast paboTa (Bcero) 54 54
OdopmreHre 0TUETOB T10 JJabopaTOpHLIM paboTam 34 34
[TpopaboTKa JIeKIMOHHOTO MaTeprasa 10 10
Harmucanue pedepaToB 10 10
Bcero (6e3 sk3ameHa) 108 108
ITogroroBka u czlaya sK3aMeHa 36 36
OO611ast TPy10€MKOCTh Yac 144 144
3aueTtHble Eavnnibl TpygoeMKoCTH 4.0 4.0

5. Copepxanue AUCIUIIUHBI

5.1. Pa3jenbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zgenbl AUCIUIUTAHBI U BUZBI 3aHATUN

— 4]
-
Lrgcs &, ) g =
= = g2 4 =
= ) < o g ==y
= | 5| 5 | 8z| &%
No Ha3Banusi pa3ziesioB JUCLIUMIIIMHBI g = 5 o 2 Sl
= = & g =
5} S | 28 53
=) &} 8 2
O @]
= 2
@)
1 |BBezseHvie B MeTO/bI TIPUHATUS TIPOEKTHBIX 2 0 11 13 [IK-1
pelieHui
2 | MeToabl OIHOMEPHOU OMTUMH3ALUU 2 8 10 20 OI1IK-1, OITK-
2, TIK-1, TIK-
19, TIK-2
3 | MeTtozpbl onTUMU3ALMKM QYHKI[UHA MHOTUX 6 16 16 38 OIIK-1, OIIK-
repeMeHHBIX 2, TTIK-1, TIK-
19, TIK-2
4 | MeTo/ibl MHOTOKPUTEpPUA/ILHOM 6 14 17 37 OIIK-1, OIIK-
ONTUMU3aLIUU 2, TIK-1, TTK-
19, TIK-2
Utoro 16 38 54 108
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue paszieioB JUCLIUTUTUHBI 110

Hassanus paszesnos
JIEKLIUSIM

Tpyn0eMKOCTb,
q
dopmMupyeMbie
KOMIIeTeHL[UU

8 cemecTtp

N

1 BBepieHre B MeTO/bI TIPUHATHUS 3ajauy ONTUMa/IbHOIO

TIPOEKTHBIX pelleHu MpOeKTHUPOBaHUA.OCHOBHBIE [TOHATUS
TeOPUX NPUHATUS NPOEKTHBIX pellleHUH U
ontumusalyy. [IpyHLUIT ONITUMAIBHOCTH
B [IpUpO/ie U TexHuKe. VicTopus pa3BuUTUs
TeOpPUU NPUHATUSA PeLleHUU U
onruMusanyi. Maremaruueckas
[I0CTaHOBKA 3a/lauyl TIPUHATUSA
NIPOEKTHBIX pelleHuil. Mogenb o0bekTa
[IPOEKTHUPOBaHUA. 3a/jaua ONTUMaIbHOIO
npoekTUpoBaHusl. LleneBast QyHKLYS.
MHorokpurepuaibHble 3aa4u.

Ntoro 2

2 MeTo/ibl OJHOMEPHOM ONTUMM3aLMK | MeTozbl OIHOMEPHOW ONMTHUMU3ALUH. 1 [TK-1, TIK-
CBoticTBa (yHKLIUI OJHOU IepeMeHHOM. 2
YHuMoganibHble QYHKIUU. BhImyK/ibie
dbyHkmn. YcioBue Jlunmmiia.
Knaccuueckuii MeTo, onTUMHU3aLIAU
(GYHKLMM O/IHOM MepeMeHHOM.

[Ipsimbie meTofbl. MeTObI AUXOTOMUH, 1
30/10TOTO CeYeHHs.

Wtoro 2

3 MeTozb! onTUMU3aLuy QYHKLUMA MeTozpl 6€3yC/I0BHOM ONTUMHU3AI[UN 2 IK-1, ITK-
MHOTMX MepeMeHHbIX (yHKLMI MHOTUX TepeMeHHbIX. 2
CaoticTBa (yHKLIMI MHOTHUX
repeMeHHbIX. Pa3snoxeHue B psj
Tetinopa. HeobxXomumbie ¥ JOCTaTOUHBIE
yCJIOBUSI MUHUMYMa (PYHKLIUM MHOTHX
nepeMeHHbIX. Kiaccrueckuii meToy,
ONTUMU3ALIUU

I'paguentHbie MeTOzBI. MeTOzBI 2
rpajiueHTHOro CIyCKa, HauCKOpeuIero
CITyCKa, COTIPSPKeHHBIX IPaZJueHTOB,
repeMeHHOUM MeTpUKU. MeTo/ibl
Herorona, MapkBapara. CpaBHeHue
MeTOZI0B

MeTo/pl pellieHrsi MHOTO3KCTpeMabHbIX 2
3agau. CnyuaiiHbiii mouck. CoyeTaHve
CJ/Iy4aiiHOTO U JIOKa/IbHOTO TIOMCKA.
Ob6nacTv IPUTSHKEHUST SKCTPEMYMOB
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HToro 6

4 MeTo/bl MHOTOKPHTEPHUATbHOU MeTozb!l MHOTOKpUTEepHaabHON 2 ITK-1, ITK-
ONTUMM3ALIUU ontumusauuu (MKO). 2
MHorokpurepuaibHble 3a/1a4u B IIPOeK-
TUPOBaHUU TeXHUUECKUX CUCTEM.
Maremarnyeckasi GopMy/IMpOBKa 3a/iaun
MKO. CpaBHeHue BeKTOpOB. [TapeTo-
ONTUMaJIbHbIe pellleHus. JTallbl pelleHus
MHOTOKPUTePUAJIbHBIX 3a/au.

Knaccudukanyst MeToioB peliieHust 3a/1au 2
MKO. CezeHue K oNTUMU3ALMA
MoCJie0BaTe/TIbHOCTHA YaCTHBIX
KpuTepueB. MeTo/, Bbl/le/IeHHs [JTaBHOTO
Kputepusi. MeToz MoporoBou
onTuMu3saLuu. Metopg,
rocJieoBaTeIbHbIX YCTYTIOK. MeTog uze-
a/TlbHOU TOUKH

dopMupoBaHKe 0000ITIEHHOM 11e/1eBOM 2
¢byukiym. Kputepyuy onTUMaabHOCTHU:
YaCTHBIN, aJUTUBHBIN,
MYJIbTUTUTMKaTUBHBIN, MUHUMAKCHBIN.
Crioco6p1 BBIOOpa BECOBBIX

ko3¢ ¢uieHToB. [lnanorosbie
TIpOLIeAyPhI PellleHUs] MHOTOKPUTepH-
anbHbIX 33/1au. MeTo/ibl Moy YeHust
MHOXecTBa [lapeTo

HToro 6

Wtoro 3a cemecTp 16

5.3. Pazfenbl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (PeAbIAYMMHI)
U obecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHUIUTHHAMHA
Pa3zesnbl JUCLIMTIIMHBI U MeXXAUCLUTUIMHAPHBIE CBS3U C 00ecrieurBaroliuMu (TIpeIbIAYILUMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIUMU) JUCLIATTMHAMM TIPe/ICTaB-/IeHbl B Tab/wviie 5.3.
Tabsnuna 5.3 - Paszesnbl AUCLUIIMHBI U MEXK/IUCLIUITTMHADHbIE CBSI3U

Ne pa3zenioB AaHHOW JUCLUTITMHBI, J/151 KOTOPBIX
Heo0X0oIMMO H3yueHre 00eCrieurBarouX U

Ne HaumeHoBaHue uCLUIIMH obecreurBaeMbIX JUCLIATIIMH
1 2 3 4
[IpeniecTByroLIMEe JUCLUATITUHBI
1 | ABTOMaTM3MpoOBaHHbIE HH(POPMALIMOHHO- N 4 4
YIIPaBJISIOLHE CUCTEMBI
2 | 3auuTa BbITyCKHOM KBaTU(PUKALMOHHOU
paboThI, BKJTFOUAst TIOATOTOBKY K MPOLieype + + +
3aLMThI ¥ MPOLeAYPY 3allUThI
3 | Maremaruyeckyre OCHOBbI TEOPUY CUCTEM +
4 | MopgenvpoBaHUe CUCTeM yIIpaB/IeHUs + +
5 | HayuHo-uccienoBarebcKasi paborta CTyeHToB-1 + + + +
6 |HayuHo-ucciienoBaTenbckasi paboTa CTy1eHTOB-2 + + + +
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7 | IlpengurisioMHas TpakTHUKa + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH AUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBME KOMIETeHLMH, (POPMUPYeMbIX NPU W3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATUN
nipe/icTaB/ieHo B Tabsure 5.4

Tabmuma 5. 4 — CoOTBeTCTBHe KOMIETEHI[MM W BHU/OB 3aHATHH, (OPMHUDYEMBIX TIPU H3yUeHUU
VCLIUTITUHBI
Bunpl 3aHATHI
x e
< o
= = 'S
= o a.
= 3 =
jan o}
[«F) E (<) C:U (D
E = E i OpMbI KOHTPOJIS
s 5 2 o
3 S e &
N2 o S
o, =
O U
O @]
: 2
= S
OIIK-1 + 3aiura oT4yeTa
OIIK-2 + 3amuTa oT4yeTa
IK-1 + + + KonTponbHasi pabota, Dk3ameH,
3amuTa otyeta, OTUeT 110
nabopatopHoii pabore, Pedepar
ITK-2 + + + KoHTposibHast paboTa, JK3aMeH,
3amuTa otyeta, OTUeT 110
nabopaTopHoii pabore
[1K-19 + + 3amuTa otyeta, OTUeT 1o
saboparopHoM paboTe

6. IHTepaKkTHBHbIE MeTOABI ¥ (OPMBbI OpPraHU3aIUH 00yUeHHs
TexHO/IOTUM WUHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B uyacaxX TPUBEJEHbI B
Tabmumie 6.1
Tabsuria 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHuUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

WHTepakTrBHbIe labopaTopHble | VIHTepakKTUBH
MeTtoabl P parop P Bcero
3aHATUSA ble JIEKL[UU
8 cemecTtp

[IpeseHTaLu € UCIIOIb30BaHUEM 2 2
WHTepPaKTUBHOU JJOCKU C

obcyxeHreM

WccnenoBarenbCKUii METO/, 10 10
Nroro 3a cemectp: 10 2 12
Utoro 10 2 12

7. JIabopaTopHbIil MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT npuBezieHO B Tabsmie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

vy L s
i z E
Z s 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT § = = °E
=
=
= s &
= S
8 cemecTtp
2 MeTopbl OJHOMEPHOM onTuMm3aLuu | VlcciefoBaHre MeTO[0B OHOMEPHOU 8 OIIK-1,
onTUMM3aLUU (MeTO/bl JUXOTOMUH, OIIK-2,
30/I0TOTO CeueHus]) IK-1, ITK-
Utoro 8 19, TIK-2
3 MeTozb! onTUMU3aLuu QYHKLUMA Be3ycnoBHas MUHUMU3aLMs QyHKLMI 16 OIIK-1,
MHOTUX TTlepeMeHHbIX HECKOJIbKUX TIepeMeHHbIX B CUCTeMe OIIK-2,
MATLAB (cpaBHeHue rpaIieHTHOTO ITK-1, K-
Metoza BFGS u cumriekcHoro metoza 19, T1IK-2
Henpepa-Mwua)
Nroro 16
4 MeTobl MHOTOKPUTEPUATTBHOU Perienue 3a/jau MHOrOKpUTepHaIbHON 14 OIIK-1,
ONTUMM3aLIUU ONTUMM3aLIMU U MHOTOKPUTEPHAIbHOTO OIIK-2,
BeIOOpa B cucteme MATLAB ITK-1, TTK-
Utoro 14 |19 1K2
Wroro 3a cemecTp 38

8. IIpakTuyeckue 3aHATUA
He nipenycmotpeno PYII

9. CamocTosiTe/ibHasA pabora
Buzibl camocTosiTesTIbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMble KOMIIETEeHLIMH TIPe/[CTaB/IeHBI B
Tabmmie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH

2 g
5 z S
o S E
Bupr camocTosiTenbHON = > T
Ha3BaHnus paszenos g " =y @opMBbI KOHTPOJISA
paboTsI S s 2
=S a =
o o 2
= S
8 cemecTtp
1 BezsieHvie B MeTO/ bl Hanucanue pedepartos 10 |TIK-1 KoHTposbHas pabota,
MPUHATHS MPOEKTHBIX TpopaBoTKa JIeKIHOHHOrO 1 Pecdepar
PEHIeHNH Marepuasa
Ntoro 11
2 MeToabl OHOMEPHOU ITpopaboTKa JeKITMOHHOTO 2 [TK-1, KoHTposnbHas paboTa,
OMTUMU3aLIUU Marepuasa [1K-19, Otuet o 1abopatopHoi
OdopmneHne 0TUETOB 10 8 TK-2 pabore
nabopaTtopHbIM paboTam
Ntoro 10
3 Metoap!l onTuMu3anyy | [TpopaboTKa JIEKI[MOHHOTO 4 | IIK-1, KoHTposnbHas pabota,
(byHKLMN MHOTHX Marepuasa [TK-2, Otuet 110 1abopaTopHOi
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riepeMeHHbIX OdopmiieHre 0TUETOB TI0 12 | TIK-19 pabore
nabopaTopHbIM paboTam
Utoro 16
4 MeTo/ib1 [TpopaboTKa JIeKIIHOHHOTO 3 [K-1, KoHTtposbHas pabora,
MHOTOKpHUTepHaIbHON Marepuasa [TK-2, Ortuet 110 1abopaTopHOM
OHTUMH3ALIN OdopMreHre OTUETOB T10 14 |HK-13 paore
nabopaTtopHbIM paboTam
Ntoro 17
Wroro 3a cemecTp 54
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 90

9.1. TemsbI pedeparoB
1. OTanbl GopMYyIUPOBKY 3a[jau ONTUMaTbHOTO IPOEKTUPOBaHUSI.
2. OnpeseneHye rpaHuUl] 00bEKTa ONTUMH3AI[UH.
3. BriOop yTipaB/sieMbIX TTapaMeTpOB, KDUTEPHUEB, OTPaHUUEHUH.
4. CBo¥CTBa AOMYCTUMBIX MHOKECTB U 11e/IeBbIX (hYHKIIHM.
5. 'eomeTprueckoe Mpe/icTaB/lieHde HEPAaBEHCTB.
6. 'eoMeTpruecKass UHTepIIpeTaLys 3a/jay ONTUMH3ALHH.
7. Knaccudukaiiys 3a1au orTUMU3al[in

Noohkwh e

10. KypcoBas pabora
He nipegycmotpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. ban/bHbBIE OLEHKH /JIS1 3/IEMEHTOB KOHTPOJIs
Tabsuria 11.1 — BanbHble OLIEHKHU ZIJ1s1 37IEMEHTOB KOHTPOJISI

o . MakcumasnbHbIN
. MakcrmManbHbIN MakcrMasnbHbIN
OneMeHTHI yueOHOM Oasut 3a epuog Bcero 3a
6amn Ha 1-yro KT ¢ |  6anut 3a mepuof,
JlesiITeIbHOCTH mexay 2KT v Ha cemecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
8 cemecTp
3awumra otuera 8 8 7 23
KonTposbHast pabora 10 10 10 30
Ortuer 110 1abOpaTOpHOA 4 4 4 12
pabore
Pedepar 5 5
WToro makcumym 3a 27 22 21 70
Nepuos
OK3aMeH 30
Hapacraroiym utorom 27 49 70 100

11.2. IlepecueT 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHBbIE TOUKH
[TepecueT 6an/IOB B OIIEHKM 3a KOHTPOJIbHBIE TOUKHU TIPe/iCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKH

bannbl Ha jaTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MakcuMaJibHOM cymMMbl OasiioB Ha aary KT 5
Ot 70% 10 89% oT MakcMMaabHOW CyMMBbI OasioB Ha gary KT 4
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Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3

< 60% oT MakCMMa/bHOM CyMMBbI OasinoB Ha gaty KT 2

11.3. ITepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPaJULIMOHHYIO U MEXYHapOAHYIO OLIeHKY MpeJcTaB/eH B Tabmuie
11.3.
Tabmuua 11. 3 — [NepecueT cyMMbI 0a/I7I0B B TPaAULIMOHHYIO U MeXKAYHAPOJHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1i0) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yzoBieTBOpUTEIHHO)

3 (YA0OB/IeTBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecrieyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1uTeparypa

1. Typyntaes, JLII. OnTiMu3anyis U MaTeMaTHUeCKHe MeTO/bl TPUHSATHS pelleHni : yueOHOe
nocobue: B 2 u. / JI. II. TypyHTaeB ; MunuctepcTBO 0Opa3oBaHus M Hayku Poccuiickoit ®eneparuu,
ToMcKuil rocyjapCTBeHHBIM YHHUBEPCUTET CHUCTeM YIipaB/ieHUs U paauosniekTpoHuku (Tomck), Kadeapa
aBTOMaTH3alu 00paboTku uHdpopmaiuu. - Tomck : TMIIIO, 2010 - . Y. 1. - Tomck : TMIIJO, 2010. -
210 c. (Hamuuune B 6ubmoteke TYCYP - 13 3k3.)

2. YepkammH M.B. Mozenu v MeTo/ibl aHa/IM3a MPOEKTHBIX pellieHui: yued. nmocobue. — ToMck:
ToMmcK. roc. yH-T CUCTeM yTIp. U PaJHO03/eKTPOHUKH, 2 u3f-e, rnepepab., 2012. — 296 c¢ [DneKTpoHHBIN
pecypc]. - http://new.kcup.tusur.ru/library/modeli-i-metody-analiza-proektnyh-reshenij-2

12.2. lonosiHMTE/IbHAS JIMTEpaTypa

1. A. T. Cyxapes, A. B. TumoxoB, B. B. ®emopoB. Kypc meTooB onTuMu3aiyu: YueOHOe
roco6ue /151 By30B / MOCKOBCKHMM TOCYAApCTBEHHBIM YHUBepcuTeT M. M. B. JloMoHOCOBa. - 2-€ U3, -
M.: ®usmariut, 2005. - 367 c. (Hammure B 6ubmoreke TYCYP - 30 3K3.)

2. b.banau. MeTtoabl onTUMH3aLMK: BBOAHBIN Kypc. -M.: Paguo u cBs3b, 1988. -128c. (Hanmuuue
B bubmroreke TYCYP - 18 3Kk3.)

3. A. A. Munens, A. A. lllenectoB. MeTo bl ONITUMH3AL[MH: YueOHOe Ttocobue: B 2 u. / ToMcKui
rOCyJapCTBeHHbI  YHUBEPCUTET  CUCTeM  yIpaB/lieHHWs U paAuo’neKTpoHuku,  Kadezapa
aBTOMAaTHM3UPOBAaHHbIX CUCTeM ympasieHus. - Tomck : TMIJO, 2002 - Y.1. — 192 c. (Haiuuve B
ounbmoreke TYCYP - 9 3Kk3.)

4. A.A. Murens, A. A. lllesnectoB. MeTozbl ONTUMU3aLMK: yueOHOe rocobue: B 2 u. / Tomckui
rOCyJapCTBeHHbI  yYHUBEPCUTET  CUCTeM  yIpaB/leHWs U paAuo’neKTpoHuku,  Kadezapa
aBTOMAaTHM3UPOBAaHHbIX CUCTeM yrmpaeaeHus. — Tomck : TMIAO, 2002 — Y.2. — 73 c. (Haiduue B
ounbmioreke TYCYP - 11 3Kk3.)

12.3. YueOHO-MeTOAMYECKOE TOCOOHE ¥ MPOrpaMMHOe ofecreyeHme
1. Teopus TpUHSATUS pellleHWd: YueOHO-MeTOAWYeCKHe YKa3aHWsl /ISl BBITIOJIHEHUS
NpPaKTUYeCKUX M caMocCTosTesibHbIX paboT / Typynraes JI. I1. — 2012. 42 c. [DnekTpoHHBIA pecypc]. -
http://e.lanbook.com/books/element.php?pl1_id=11048
2. babak JL.U., YepkammH M.B. Metogel ontumusaiiuu B CAIIP / YueGHO-MeTOAHMYeCKOe
obecrieueHre [ BbITIOHeHUs jabopatopHbix pabor. — 2007 1. — 119 c. [SnekTpoHHBI pecypc]
[DneKTpoHHBIM pecypc]. - http://www.kcup.tusur.ru/index.php?
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module=mod_methodic&command=view&id=138

12.4. Ba3bl AaHHBIX, UH()OPMALIIOHHO CTIPABOYHbIE U MIOUCKOBbIE CUCTEMBI
1. 1, 3BC Jlans: http://e.lanbook.com.
2. 2. [locTym K 3M€KTPOHHBIM pecypcaM Ha HayyHO-0Opa3oBaTe/ibHOM TOpTajie YHUBEPCUTeTa -
http://edu.tusur.ru/training/publications
3. 3. [octyn K »5/1eKTpPOHHbIM pecypcaM Ha cadTe Kadeapsl - http://kcup.tusur.ru;
http://new.kcup.tusur.ru
4. 4. JocTym K 371eKTPOHHOMY Kartasory 6ubmuoreku - http://lib.tusur.ru/

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
[ns peanu3auyy MporpaMMmbl  yueOHOW AWUCHMIUTMHBI TpeOyeTcss ayguTopusi, OCHaIleHHast
MYJIBTUMEUAHBIM IPOEKTOPOM; /I/Is BBITIOJTHEHUSI Ta00PaTOPHBIX PabOT — KOMIIbIOTEpHast 1abopaTopusl.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@DOH/I, OLIeHOUYHBIX CPe/ICTB IIPUBeJleH B TIPU/IOKeHNUH 1.

15. MeToanueckye peKOMeHJaLyy 110 OPraHu3aniy U3y4YeHus AUCIMILIMHbI

W3yyeHne OUCLUIUIMHBI OCYIECTBseTcsi B (opme yueOHBIX 3aHSATHI TIO7 PYKOBOJACTBOM
npoeccopcko-TperozaBare/bCkoro cocraBa Kadezipbl U CaMOCTOSITe/IbHOW MOATOTOBKY 00yuaroLuXCs.
OCHOBHBIMU BHZaMH yueOHBIX 3aHSATHIA M0 W3YUYEeHHI0 JaHHON AWCHWIUIMHBI SBJSIOTCS: JEeKLMOHHOe
3aHsiTHe, JlabopaTopHasi paboTa, KOHCynbTalusi TperofiaBaresisi (MHAWBUAYasbHasi, rpymroBas). [Ipu
NPOBeZIeHUM  yUeOHBIX  3aHATHUM  WCTMOMB3YIOTCS  7IeMEHThI  K/IaCCHYeCKUX U COBPEMEHHBIX
Tre/jlaroruyecKUX TeXHOJIOTHH, B TOM UKMCJ/ie UHTeDAKTHBHbIE MeTO/[bl 00yUeHHsl.

MeTtouueckye yKa3aHusl TI0 BHITIOJTHEHHIO 1a00PAaTOPHBIX U CAMOCTOSITE/TbHBIX paboT MpHUBeeHbI
B [1, n.12.3 HacTosiel paboyeii mporpaMmei]
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
MeTo/bl NPUHATHA NPOEKTHBIX PeleHni

YpoBeHb 00pa30BaHus: BbICIIee 00pa30BaHue - DaKa/laBpUaT

HaripaBneHue noAroToBku (creruanbHOCTh): 27.03.04 YiipaB/ieHue B TeXHUYECKHX CHCTeMax
HanpaeneHHoCTh (Tipodui/ib): YpaB/ieHHe B TEXHHYECKHX CUCTeMax

dopma obyueHUs: OUHAsA

®akynbrer: @BC, @aKy/1bTeT BHIYUC/IUTE/TBHbIX CUCTEM

Kadegpa: KCYII, Kajdeapa KoMIbIOTepHbIX CUCTEM B yNpaB/IeHUH U IIPOeKTHPOBAHUU
Kypc: 4

Cemectp: 8

YuebHbIi 171aH Habopa 2013 roga

Pa3paboTumku:
— poueHT kKad. KCYTI Xabubymna H. HO.
— poueHT Kad. KCYII Ileepman @. U.

OK3aMeH: 8 ceMeCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kop @opMy/IMpOBKa KOMITeTeHL|UU OTtanbl (HOPMUPOBaHUST KOMITETEHLIUIA

OIlK-1 CTI0OCOOHOCTBIO MPE/ICTAB/IATh a/IeKBATHYIO Lo/mkeH 3HaTh MaTemMaTUueCKrue OCHOBBI
COBPEMEHHOMY YPOBHIO 3HaHWUW HAyUHYHO TEeOPUU TPUHATHS MPOEKTHBIX PeIleHu U
KapTHMHY MHpa Ha OCHOBe 3HaHUsI OCHOBHBIX ONTUMM3aLIH, OCHOBHBIE METO/bI U
TOJIOKEHUM, 3aKOHOB U METO/IOB €CTeCTBEHHBIX |a/JITOPUTMbI IPUHSATUS PeLLeHUN U
HayK U MaTeMaTUKU pellleHUs 3a/jauy ONTUMM3aLY;

OIlK-2 CTII0COOHOCTBIO BBISIB/ISITH HomkeH ymMmeTb (popMy/IMpOBaTh 3a/jauM,
eCTeCTBeHHOHAyYHY0 CYIIHOCTb TIpobiiem, BOSHHMKAIOILHE B TIPOLIECCE HPUHATH
BO3HHMKAIOIIMX B X07ie MpodeccroHaIbHON MPOKTHBIX PellleHHH 1o paspabotke CY,
JlesATe/IbHOCTH, TIPUBJIeKaTh [/I1 UX pelleHus] paspabarsIBars A/I'OPUTMBI 1 HIPOrpaMMbl
COOTBETCTBYIOLIMN (PM3MKO-MaTeMaTuieCKUn HPUHSATHS PEIeHHH 1 onTiMusaLin CY;
anmapar [opkeH BiazieTb HaBbIKaMU peleHust

3a/la4 MPUHATHS MPOEKTHBIX PeleHu U

[MK-1 CMOCOOHOCTBIO BBITO/IHATh SKCIIEPUMEHTHI Ha orrrumuzar TO u CY ¢ OMOILBIO
AEHCTBYIOMIMX 00BEKTAX I10 33/JaHHBIM COBPEeMeHHbIX MaTeMaTUueCKUX [1aKeToB;
MeTO/IMKaM ¥ 00pabaThIBaTh pe3y/bTaThl C
TPUMEHeHHEeM COBPEMEHHBIX
HMH(OPMAaI[MOHHBIX TEXHOIOTUM U TEXHUYECKUX
CpesCTB

[1K-2 CTIO0COOHOCTBIO TTPOBO/MTDL BBIUHUC/TUTE/TEHBIE
5KCIIePUMEHTBI C UCII0/Ib30BaHUEM
CTaHJAPTHBIX MPOrPaMMHBIX CPEJCTB C Le/bI0
TMOJTyueHusi MaTeMaThuueCcKUX Mojesein
TIPOIIECCOB U 0OBEKTOB aBTOMATU3alIUU U
yIpaB/IeHUst

IMK-19 CTIOCOOHOCTBIO OPraHHU30BBLIBATH PAOOTY MasIbIX
TPy UCIIOJIHUTeer

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
U TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/iesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET eHCTBUS

r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (haKThl, IPUHLIUTIBI,
TpoLIeCChl, obIIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

O6nagaeT Arana3’0HOM
TIPaKTHUUeCKUX YMEHUH,
TpeOyeMbIX /ISl pelIeHus
orpefie/IeHHbIX TIPo6JieM B

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
WCC/1el0OBaHUH,
nipucrocabivBaeT cBoe

CornacoBaHa Ha noptane N2 8202

13



obnacTy Uccieq0BaHUsS

MOBeIeHNe K
00CTOATE/ILCTBAM B
peleHUH pobiem

YnoBneTBopUTebH
o (TIoporoBbiii
YPOBEHD)

O6nazmaet 6a30BbIMU
OOIIMMH 3HAHUSIMU

O6aaeT 0CHOBHBIMHU
YMEeHHSIMH, TPeOyeMbIMU
U151 BBITIO/THEHUST TIPOCThIX
3ajau

PaboraeT npu rpsiMoM
HaO/MIOeHNN

MaTeMaTHKH.

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerennua OIIK-1
OTIIK-1: criocoOHOCTBIO TIPEACTaB/sATh a/leKBAaTHYI0 COBPEMEHHOMY YDOBHIO 3HaHWN HayuHYIO
KapTMHY MHUpa Ha OCHOBe 3HaHHS OCHOBHBIX I10JIOKEHHM, 3aKOHOB U METO/I0OB eCTeCTBEHHbIX HayK U

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHLIUM, NpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W MCIOJb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHUS

€CTeCTBeHHbIX HayK U
MaTeMaTHKH,
WCII0/Ib3yeMble TIpU
TIPUHSTUU TTPOEKTHBIX
pelieHui

CocraB 3HaTb Y™meTb Bnagets
Copeprxanve OCHOBHBIE MOJIe/H, CTPOUTb MOJIEJIH, rpyueMaMu NOCTPOeHUs U
3TaroB 3aKOHbI U METO/IbI COOTBETCTBYHOLI|Ee pellieHusi Mojesien

COBpEMEHHOMY YPOBHIO
Hay4yHOM KapTUHbI MHUpa,
Ha OCHOBe Mojiefen,
3aKOHOB U METO/IOB
TIPUHSITUSI TIPOEKTHBIX
peleHui

peasibHBIX 33/jau Ha
OCHOBe Mo/iefield, 3aKOHOB
Y METO/IOB TIPUHSITHUS
TPOEKTHBIX pellleHU

Buapbl 3aHaTHI

* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VHTepakTUBHbIE

* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepaKkTUBHbIE

* lHTepakTUBHEBIE
nabopaTopHble 3aHATHS;

* JlaboparopHbie

JIeKLIUY; JIeKLINY; 3aHATHS;
* JlaboparopHbie * JlabopaTopHbie » CamocrosiTeNTbHast
3aHATUS; 3aHATUS; pabora;
* Jlekuuy; * Jlekuuuy;
¢ CamocTosiTesbHast * CamocrosTenbHas
pabora; pabora;
* [logroroBka K * TloaroToBKa K
9K3aMeHy; 9K3aMeHy;
HWcnonb3yemble * JK3aMeH; * JK3aMeH; * JK3aMeH;
cpefcTBa
OL|€HHBaHUS
dopMy/nvMpoBKa TOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHL[MM TpuBe/leHa B
Tabmurie 4.
Tabnuiia 4 — IToka3aTe/id M KpUTEPHUM OI[eHMBAHMsI KOMIIETeHI[MH Ha JTarnax
CocraB 3HaTb YmeTb Bnagets
OTtmmryHo * O6nazmaer * OO6nazaet auaria3oHoM | * CTpOUT MOJeH,
(BBICOKMI YPOBEHD) | (haKTUUeCKUMH U MPaKTUYeCKUX YMEHUH KOHTPOJIMPYET NpoLecc
TeopeThueCKUMHU MeTO/IOB TIPUHSITHS MO/le/TUPOBaHMUSI,

3HAHUSIMH B 00/1aCTH
TIPUHSTUS TIPOEKTHBIX
pelleHUH, UCIIO0b3yeMble
TIPY TIOCTPOEHUU

MPOEKTHBIX PeLeHUN U
VICTIO/b3YyeT UX NpU
CaMOCTOSITeJTBHOM
TIOCTPOEHUU MOJieJy,

MIPOBOJMUT OLIEHKY,
COBepLLIEHCTBYeT CBOU
JIeACTBUS NIPU
TPOBeJIeHUU MPOLIeyPhI
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MOZIe/TH, aIeKBaTHOM
COBpeMEeHHOMY YPOBHIO
3HaHWM Hay4YHOU
KapTUHbI MUPa;

aJleKBaTHOM
COBpeMeHHOMY YPOBHIO
Hay4YHOU KapTHHBI MUpa ;

TIPUHSATHUS pellieHu;

Xoportio (6a30BbIit

* 3HaeT (aKThl,

* OO6najgaeTr Auana3oHOM

* beper

NIPOEKTHBIX pelleHNH,
VICTIO/Ib3y€eMble TPy
TIOCTPOEHUU MOJ|eJH,
aJleKBaTHOM
COBPEMEHHOMY YPOBHIO
3HaHWM HAay4YHOMU
KapTHHbI MUPa;

TIPOEKTHBIX PelleHuH J17st
TIOCTPOEHUS MPOCTHIX
Mogesiel, afleKBaTHbIX
COBPEMEHHOMY YPOBHIO
HayuyHOW KapTHUHBI MUpa ;

YPOBeHb) IIPUHILUIIBI, IPOLIECCHI, NpaKTUYeCKUX YMEeHUN OTBETCTBEHHOCTH 3a
ob111e IOHATHS B MeTOZ0B IIPUHATHS 3aBeplleHue 3a/au
00/1aCcTH MPUHATHS NIPOEKTHBIX PelLleHUH U MOCTPOEHUM Mogesien
NIPOEKTHBIX pelleHNH, VICTIO/Ib3YyeT 3a[JaHHY0 TIPUHSATUS pelleHul;
VICII0/Ib3yeMble TIpU MEeTOJVKY /IS
IIOCTPOEHUU MOZeIH, IIOCTPOEHUS MOZe/Iy,
aZleKBaTHOM aZleKBaTHOM
COBPEMEHHOMY YPOBHIO | COBPE€MEHHOMY YPOBHIO
3HaHWM HAay4YHOMN Hay4YHOU KapTHHBI MUpa ;

KapTUHbI MUPa;

YnosnetsopuTesibH | ¢ O6sazaet 6a30BbIMI * OO6nagaet ocHOBHbIMU | * PaboTaet mpu rnpsiMom

0 (IOpOroBbIi 00LMMY 3HAHUSIMU B yMeHUsIMU NTpUMeHeHus1 | Hab/rofeHuu rnpu

YPOBeHb) 00/1aCcTH IPUHATHS MEeTO/0B IPUHATUSA MIOCTPOEHUH MOoZesen

TIDUHSTHS pellleHu;

Tabmuija 5 — Orarbl

2.2 Komnerenuusa OITK-2

OIIK-2: crnocoOHOCTBIO BBISIB/ISATH €CTeCTBEHHOHAyUHYI0 CYIIHOCTH IMPO00seM, BO3HHKAOUIUX B
xozie TIpoheCcCHOHANTBHOU JIeATe/IbHOCTH, TIPUBJIEKATh JJIsi WX peLIeHWs COOTBETCTBYIOMIUN (U3MKO-
MaTeMaTHueCKH arrapar.

st boOpMUpOBaHKST KOMITETEHITUN HEOOXOAUMO OCYILeCTBUTD Psifi 3TAOB. DTarbl (OpMHUPOBaHHUS
KOMITETeHLIMH, TpUMeHsieMble [ii 3TOTO BUZBLI 3aHATHA M HCIONb3yeMble CPeACTBAa OLieHHUBaHMs
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

MOZIe/T! TIPUHSTHS
pelieHui
(onTUMHM3ALIMOHHEIE
MO/IeJIN) , UCTIO/b3yeMble
TIpY pellieHru mpobsiem,
BO3HHUKAIOII[MX B X07le
rpodeccroHaIbHOU
JlesiTeIbHOCTH

xo/ie rpodeCcCrUoHaTbHOM
J1esiTe/IbHOCTH,
COOTBETCTBYHOIIIVE
ONTUMH3ALIMOHHbIE
MeTO/IbI

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue TIpHeMbI BbISIBJIEHUS TIpUB/IEKaTh [1Jis1 pellieHusi | BjiaJieeT MeTOJUKaMU,
3TaroB npo0/IeMbI 1 OCHOBHBIE npo0/ieM, BO3HUKAIOIUX B | IPUEMaMU U aJITOPUTMaMH

MOCTPOEHUSsI
OMTHUMH3ALIMOHHBIX
MoZesiel ijist peleHust
npo0sieM, BO3HUKAIOIIUX B
xo/ie rpodeCcCroHanbHOU
J1esiTe/IbHOCTH

Bunpbl 3aHATHI

* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* lHTepakTUBHBIE
JIeKLny;

* JlaboparopHbie
3aHATHUS;

* Jlekuuuy;

* VIHTepaKkTHBHbIE
nabopaTopHbIe 3aHATHUS;
* NHTepakTuBHbIE
JIeKLny;

* JlabGopartopHble
3aHATHS;

* Jlekumuu;

* VHTepaKkTHBHbIE
nabopaTopHbIe 3aHITHS;
* JlaboparopHble
3aHATHS;

* CamocTrosTe/bHas
paborta;
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¢ CamocTodTe/NbHasd

e (CamocrosiTennbHag

pabora; pabora;
* [loaroroBka K * TlogroroBka K
9K3aMeHy; 9K3aMeHy;
Hcronb3yemble * JK3aMeH; * JK3aMeH; * JK3aMeH;
CpeiCcTBa
OLlIeHHMBaHUs
dopMy/MpoBKa TlOKa3aTesield M KPUTePUEB OL[eHWBAHWS [JaHHOW KOMITeTEHI[UM TIpHBe/ieHa B
Tabnme 6.
Tabnuiia 6 — IToka3aTesu U KpUTEPUU OLleHUBAHUSI KOMIIETeHLIMH Ha 3Tarnax
CocraB 3HaTb YmeTb Bnagets
OT1mmyHo * ObGnazmaer * OOnazaet Auaria3oHoM | * BazieeT MeTOAMKAMH,
(BBICOKMIA YPOBEHb) | (pakKTUUeCKUMU U TIPAKTUUe CKMX YMEeHUM ripyeMaMu 1
TeopeTuyeCKUMU METOZIOB WCI0/Ib30BaHUsi | aJrOpuTMaMu
3HaHUSMU B 061aCcTH JJTsI peliieHus pobiiem, MOCTPOEHUS
BBISIB/IEHUSI BO3HUKAIOL[UX B X07e ONTUMU3ALIMOHHBIX
eCTeCTBeHHOHayUHOU ripodecCcrOHaTbHOM Moziesiel jist peleHust
CYIIHOCTH TIPOO/IEMBI, JesiTe/IbHOCTH, npo6/ieM, BO3HUKAIOIIUX
BO3HUKAIOII[eH B Xofie COOTBETCTBYIOIIUX B X07le
nipocheccroHaNbHOM OTNTHUMU3aLIMOHHBIX ripoeccroHanbHON

JesITe/IbHOCTH, U
NIPYBJIEYeHHs JIJIS1 UX
pelleHust
COOTBETCTBYHOLLIUX
ONTHMH3aLIMOHHbBIX
Moziesiel Teopuu
TIDUHATHS pelleHn ;

METOZIOB TEOPUU
TIPUHSITHUS PelLleHNH;

JlesiTeNIbHOCTH, IPOBOAUT
OLIeHKY, COBEpPILIEHCTBYeT
CBOM [1eMCTBUSI IPU
MIPOBe/IeHUH TPOL{e/lyPhI
TIPUHSTUS pelLleHnl;

Xopotiio (6a30BbIii

* 3HaeT (aKThI,

* OO6snazsaeT AMANIa30HOM

* Beper

CYIIIHOCTH TIPO0/IEMBI,
BO3HMKalollell B xo7ie
ripocheccroHaIbHOM
JesITeNTbHOCTH, U
TIPUBJIEUEHUST 1T UX
pelleHust

BO3HUKAIOII[MX B X07e
ripodeccroHabHOM
JesiTe/IbHOCTH, 3a/IaHHBIX
ONITUMU3ALIMOHHBIX
METOZIOB TeOPUH
TIPUHSITHS PellieHUH;

YPOBEHb) TIPUHLIUTIBI, TTPOLIECCHI, TPaKTUYeCKUX YMEHUH OTBETCTBEHHOCTb 3a
o0111ie TIOHATHS B METO/ZIOB MCIIOb30BaHMS | 3aBeplleHue 3a/au 1pu
00/1aCTH BBISIBJIEHUST JJIs1 pelieHust TpobsieM, | TIOCTPOEHUM
eCcTeCTBEeHHOHAyUHON BO3HHUKAIOIIMX B X07e OTNITUMH3aJMOHHBIX
CYIL[HOCTH TIPO6JIeMBI, nipodecCcUOHaTBHOM Mozienelt [/ist peleH st
BO3HHUKAIOILeH B Xo7ie JieaTeIbHOCTH, 33/laHHbIX | TP0o6/eM, BOSHUKAOIIX
nipodeccruoHaTbHON OTNITUMH3AIIMOHHBIX B XO7ie
JieTeIbHOCTH, 1 METOZI0B TeOpHHU nipodeccruoHanbHON
TIPUBJIEUEHUS /IS UX TIPUHSITHS pelleHnH; JesITeIbHOCTH;
perIeHus
COOTBETCTBYIOIIMX
OTNTUMH3aLJMOHHBIX
MoJieneld TeOpumn
TIDUHSTUS PelLleHNnH;

YiosnetBopuTe/bH | ¢ O6sagaet 6a30BbIMU * OO6nagaet ocHOBHbIMU | * PaboTaet mpu rnpsiMom

0 (1oporoBbIv OOIIMMU 3HAHUAMU B YMEHUAMH HaO/IFOeHUH TIPU

YPOBEHb) 00/1aCTH BBISIBJIEHUST VCTIONTb30BaHUS JIIsI MOCTPOEHNHU
eCTeCTBeHHOHAyUHOMN pertieHust pobsiem, OTNITUMH3aIJMOHHBIX

Moziesiel AJis peleHust
1po6sieM, BO3HUKAFOIIHX
B X0fle
rpodeccroHanbHOM
JlesiTeNTbHOCTH;
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COOTBETCTBYIOIIUX
OTNTHUMH3ALIMOHHBIX
Mojiesielt Teopuu
TIPUHSITUS pellleHnH;

Tabnumia 7 — STansl

2.3 Komnerennus ITK-1

[TK-1: criocoOHOCTBIO BBITIOJHATh KCIIEPUMEHTBI Ha [eHCTBYIOIIMX O0BEKTaX M0 3a/laHHbIM
MeTo/IMKaM U 00pabaTbiBaTh pe3y/bTaThl C IPUMEHEHNeM COBPeMeHHbBIX WH(OPMALMOHHBIX TeXHOJIOTHM
Y TeXHUYECKUX CPeZiCTB.

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TIpe/ICTaB/IeHbI B Tabmuiie 7.
OpPMMPOBaHUsI KOMITETeHL[MH U UCI0JIb3yeMble CPeJICTBa OLleHUBaHUS

JKCTIeprUMeHTa C
rpUMeHeHHeM
COBpPEMEHHBIX
H“H(OpMaI[OHHBIX
TEeXHOJIOTUH U
TeXHUUYECKUX CPeZICTB

CocraB 3HaThb Y™meTb Bnagets
Copeprxkanve MeTo/ibl 00paboTKH oOpabarbiBaTh pe3y/IbTaThbl | METO/bI IPUHATHS
3TaroB pe3y/bTaToB HayYHOT O Hay4YHOT'0 5KCIIepUMEHTa C | IPOEKTHBIX pellieHuH Npr

TpUMeHeHreM
COBPEMEHHBIX
MH(bOPMaI[MOHHBIX
TeXHOJIOTUN U
TeXHAYECKUX CPeZICTB

006paboTKe pe3y/bTaToB
HayYHOTO 9KCIIePUMEHTA C
TIpUMeHeHHeM
COBPEMEHHBIX
HMH(OPMALIMOHHBIX
TeXHOJIOTUH U
TeXHUUYECKUX CPeZICTB

Bunpl 3aHATHI

* VHTepakTUBHbIE
nabopaTopHbIe 3aHATHSI;
* VIHTepakTUBHbIE
JIeKLIWY;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

¢ [logroroBka K
9K3aMeHy;

* JHTepaKkTUBHbIE
nabopaTopHbIe 3aHATHUS;
* UHTepakTuBHbIE
JIeKL1Y;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloaroToBKa K
9K3aMeHy;

* VIHTepakTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHble
3aHSITHS;

* CamocTodTenbHas
paborta;

Wcnons3yemblie * KontposnbHasi pabora; | * KoHTposbHast pabora; | * OTuer 1o
CpeACTBa * Ortuer 1o * Ortuet no nabopatopHoi pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * DK3aMeH;
e OK3aMeH; * DK3aMeH; * Pedepar;
* Pedepar; * Pedepar; * DK3aMmeH;
* DK3aMeH; * DK3aMeH;
dopMy/nMpoBKa T[OKasaTesieldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEeHL[MM TpUBe/leHa B
Tabuie 8.
Tabsuiia 8 — IlokasaTesi U KpUTEPUU OLIEHMBAHMsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YmeTb Bnanets
OminuHo * ObGnaznaer * O6napaet auarna3oHoM | ¢ CTpOUT IyIaHbI
(BBICOKMI YPOBEHB) | (haKTUUeCKUMU U MpaKTUUeCKUX yMeHU! 3KCMIepUMEHTOB,
TeopeTHYeCKUMHU JJIST CAaMOCTOSITeTbHOM KOHTPO/IMpYyeT pabory,

3HAaHUSIMU B 00/1aCTH
MeToZI0B 00paboTKH
pe3y/bTaToB HAyYHOTO
3KCIIePUMEHTa C

006paboTKK pe3y/nbTaToB
HayYHOTO 3KCIIePUMEHTA
C IpUMeHEeHHEM
COBPEMEHHBIX

TIPOBOJUT OLIEHKY,
COBEpILEHCTBYeT CBOU
JleiCTBUS TIPU

TPOBeJIeHUU HayUyHOTO
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TipYMeHeHreM WH(POPMAI[MOHHBIX JKCITIeEPUMEHTA, a TaK XKe
COBPEMEHHBIX TeXHOJIOTUM U MeTO/I0B 00paboTKu 1 aHa/M3a
WH(POPMaL[MOHHBIX TIPUHSITHS PelleH i ; pe3y/ibTaToB
TeXHOJIOTHH U 9KCIIepUMeHTa C
TeXHUYeCKUX CPEe/ICTB ; npUMeHeHreM
COBpPEMEHHBIX
MH(OpMaI[MOHHBIX
TEeXHOJIOTHUH U
M3yueHHBIX METO/IOB
TIPUHSATHS PEIIeHUH;
Xopomwo (6a30Belid | * 3HaeT QakThl, » O6nagaer auanasoHom | * Beper
YPOBeHb) IIPUHLUIIBI, IPOLIECCHI, MpaKTUYeCKUX YMEeHUN OTBETCTBEHHOCTb 3a
o0I11IHe TTOHATHS B JUTSI 3a/IaHHOM 00paboTKY | 3aBepilieHHe 3a/1ad TIpH
00/1acTi MeTo/[0B pe3y/IbTaTOB HayuHOTO NpoBeZieHuH 00paboTKM
00paboTKH pe3y/bTaTOB | JIKCIIepUMEHTA C Y aHa/Ii3a pe3y/IbTaToB
Hay4YHOT'0 SKCIIepUMeHTa | TIpUMeHeHHeM 9KCIIepUMEHTa C
C MpUMeHeHHeM COBpPEeMEeHHBIX rpUMeHeHreM
COBPEMEHHBIX WH(POPMAI[UOHHBIX COBpPEMEHHBIX
YH(OpMaI[MOHHBIX TEeXHOJIOTHUM Y 3a/laHHOTO | UH(OPMAaLMOHHBIX
TEeXHOJIOTHUHU U MeTOZza NIPUHATHUS TEeXHOJIOTHUH U
TeXHUYeCKUX CPeJICTB ; pelleHuH; M3yueHHbIX METO/IOB
TIPUHATHS pelLleHnl;
YnoBneTBopuTeNbH | o O6agaeT 6a30BLIMU * OO6nazmaet OCHOBHbIMH | * PaboTaeT mpu nmpsMom
0 (TIOpOroBBIi 0OLMMY 3HAHUSIMU B yMeHUsIMH, TpeOyeMbIMU | HaO/FOeHUH TPy
YPOBEHb) obs1acT MeTo/[0B 151 BBITIOJTHEHUSI 00paboTKe pe3y/nbTaToB
00pabOTKY pe3y/sbTaTOB | MPOCTHIX 3a/ad 10 9KCITIEPUMEHTA C
HayuyHOT0 3KCIriepuMeHTa | 00paboTKe pe3y/ibTaToB ripyuMeHeHreM
C IpUMeHeHueM HAyUYHOTO 3KCIIEPUMEHTa | COBPEMEHHBIX
COBpPEeMEeHHBIX Y 3a/laHHOTO MeToZa HMHGPOPMaLIMOHHBIX
WH(POPMAI[MOHHBIX TIPUHSITHS PeIleHNH; TEXHOJIOTWH U
TeXHOJIOTUN U H3yueHHbIX MeTO/I0B
TEeXHUYECKHUX CPEJICTB ; TIPUHSATHUS PEeIIeHUH;
2.4 Komnerennpusa ITK-2
[TK-2: cmocoOHOCTbIO TMPOBOJUTH BBIUUCIUTEbHBIE SKCIIEPUMEHThI C  HWCIIO/Ib30BaHUEM

CTaHJAPTHBIX TPOrPaMMHBIX CPEJCTB C Lie/bl0 TIOyueHus MaTeMaTHueCKUX Mofesieil TpoLeccoB U
00BEKTOB aBTOMATH3alMU U YITPaB/IeHUSI.

[7nst bopMUpoOBaHUsT KOMITeTEHLIMK HeO0OX0[UMO OCYILeCTBUTh Psif ITAroB. DTarbl GOpMUPOBAHKS
KOMTIETEHI[UM, TIPUMEHSIeMble [/IsI 3TOT0 BW/bI 3aHATHM U WCIO/Nb3yeMble CPeJCTBA OLIEHUBaHMUS
nipeZicTaB/ieHbl B Tabmuiie 9.
Tabsuria 9 — OTariel HOpPMUPOBAHMS KOMIIETEHI[UH U UCITO/Tb3yeMbIe CPeZICTBA OLeHUBAHUS

L[e/TbI0 TIOTyYeHUsI
MareMaTUueCcKux Mojenen
TIPOLIECCOB ¥ 0OBEKTOB
aBTOMaTH3aLH U

MaTeMaTHueCKUX MOJieJieH
TIPOIIECCOB ¥ 0OBHEKTOB
aBTOMaTH3aLuH1 U
yIIpaB/IeHHUsI

CocraB 3HaThb YMmeTb Bnagets

Copeprxkanve OCHOBHbIE METO/bI U MPOBOJUTh CTaH/APTHBIMU

3TaroB MO/ie/l TIPOBEJeHUsT BBIYHC/TUTE/IbHBIE MPOrpaMMHBIMU
BBIUMC/IUTE/IbHBIX 5KCIIEPUMEHTOB C CpefCcTBaMHU /1St
5KCepPUMEHTOB C WCII0/Tb30BaHUEM MpOBe/IeHUs
WCII0/Ib30BaHUEM CTaHJAPTHBIX BBIYMC/IUTE/IbHBIX
CTaH/IapTHBIX MPOrpaMMHBIX CPEJCTB C | 9KCIIEPUMEHTOB C Lie/Tbi0
MPOTrPaMMHBIX CPEZICTB C | LIeJIbIO MOTyUeHHs MOy YeHUst

MaTeMaTHueCKUX Mojesiei
TIPOIIECCOB U 00BEKTOB
aBTOMaTH3aLuKU U
yTIpaB/IeHuUsT
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ynpaBJjieHUA

Buabl 3aHaTHM

* lHTepakTUBHBIE
nabopaTopHble 3aHSTHUS;
* VHTepaKkTHUBHbIE

* lHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* lIHTepakTUBHbIE

* lHTepakTuUBHBIE
naboparopHble 3aHATHUS;
* JlaboparopHbie

JIeKLIUY; JIeKLIUY; 3aHATHS;
* JlaboparopHbie * JlabopaTopHbie » CamocrosiTeNTbHast
3aHATUS; 3aHSATUS; pabora;

» Jlekuuu; * Jlekuuuy;

* CamocTrodTenbHas * (CamocrosiTesibHas
pabora; pabora;

* IlogroroBka K * IloaroroBka K
9K3aMeHy; 9K3aMeHy;

HWcnonb3yemble * KoutposnbHas pabora; | * KoHTponbHas pabora; | ¢ OTtueT no

cpefcTBa  Ortuer no * Oruer no naboparopHoii pabore;

OLieHNBaHMsA nabopatopHoii pabore; nabopatopHoii pabore; * JK3aMeH;

* DK3aMeH; * DK3aMeH; * DK3aMeH;
e OK3aMeH; * DK3aMeH;
@dopMyIMpOBKa MOKasaTesie W KPUTepHeB OLeHHMBAaHUS [JaHHOM KOMITeTeHLIMM TpUBeJleHa B

tabmure 10.

Tab6smuria 10 — [Toka3arenu U KpUTEpUU Ol[eHUBAHUSI KOMITETEHITMY Ha 3Tarax

CocraB 3HaTb YMmeTb Bnagets

OTtnmnyHo * O6nazmaet * OO6nazaet anaria3oHoM | * CTPOUT TUIAHBI

(BBICOKHI YPOBEHD) | (haKTUUECKUMH 1 MPAKTUYECKUX YMEHHI BBIUHC/TUTE/TEHBIX
TeopeTuyeCKUuMU JJ1s1 CAMOCTOSITe/TbHOTO 5KCTIepYMEHTOB U
3HAHUSMH B 00/1aCTH TIPOBE/IEHHUSI obpabarbiBaeT
METO/IOB MPOBeJeHUs BBIUMC/TUTETbHBIX pesynbTaThl C
BBIYMC/IUTE/IbHBIX 9KCIIePUMEHTOB C MPUMEeHeHHEeM MeTO/I0B
5KCMEePUMEHTOB C VICTI0/Tb30BaHUEM TIPUHSITHS TIPOEKTHBIX
WCII0/Ib30BaHUEM CTaHZAPTHBIX peLIeHu U C
CTaH/lapTHBIX TIPOrPaMMHBIX CPEACTB C | MCIOIb30BaHUEM
MPOrPaMMHBIX CPE/ICTB C | LieJIbIO0 MOTyUeHHs CTaHJapTHBIX
L|e/IbI0 TIO/TyYeHHst MaTeMaThueCKuX MPOrpaMMHBIX CPE/ICTB,
MaTeMaThuieCKHUX Mozie/iel TIPOLIeCCOB U KOHTpO/IMpYyeT pabory,
Mo/iefieid poLiecCcoB U 00BbeKTOB aBTOMATH3al[K | TPOBOJUT OLIEHKY,
00BEKTOB aBTOMATH3allVU | U YIIPABJIEHHS; COBEPILEHCTBYET CBOU
Y yTIpaB/ieHHsT; B 00/1aCT | CaMOCTOSITE/TbHOM JleliCcTBUS ;
00paboTKu pe3ysbTaToB | 00pabOTKM pe3y/bTaToB
9KCMepPUMEHTOB; 9KCTIeprMeHTa C

NpUMEeHeHHEeM MeTO/I0B
TIPUHSATHS TPOEKTHBIX
pelleHul;

Xopouio (6a30Belii | ¢ 3HaeT (aKThl, » O6nagaer guamna3zoHom | * Beper

YPOBeHb) NPUHIUIIBI, IPOLIECCHI, NIpaKTUYeCKUX YMEeHNU! OTBETCTBEHHOCTb 3a
o011ve TOHATHS B JJ1s1 3a/1aHHOTO 3aBepllleHHe 3a/au Npy
00s1acT! METO/I0B MpOBe/leHHUs MPOBeIeHUH
TIpOBe/IeHUs BBIUMC/TUTETbHBIX BBIYMC/TUTE/IbHBIX
BBIUMCJIUTEJIbHBIX 9KCIIePUMEHTOB C 5KCIIEPUMEHTOB C
5KCMEePUMEHTOB C VICTI0/Tb30BaHUEM TIpUMeHeHHEeM MeTOZIOB
VICII0/Ib30BaHUEM CTaHZAPTHBIX TIPUHSITUSI TIPOEKTHBIX
CTaH/lapTHBIX MIPOrpPaMMHBIX CPEJCTB; | PeLIeHHUM U C
TIPOTPAaMMHBIX CPE/ICTB C | 3alaHHOM 00paboTKU WCII0/Ib30BaHUEM
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11eJTbEO TTO/Ty YEeHHUSI
MareMaThyeCKUX
Mo/iesielt TIpOLIeCCOB U
00BEKTOB aBTOMaTH3al[n
U yTIpaBJieHusi; B 00acTu
00pabOTKU pe3y/nbTaToB
9KCIIePUMEHTOB;

pe3y/ibTaToB
JKCIepUMeHTa C
TipUMeHeHreM MeTO/I0B
TIPUHSITUS TIPOEKTHBIX
pelleHu;

CTaHAapTHBIX
IMPpOrpaMMHBIX CPEACTB;

YnoBneTBopUTebH
o0 (TIoporoBbii
YPOBEHD)

* OO6nazaet 6a30BLIMU
OOIIMMH 3HAHUSIMU B
00Js1acT! METO/I0B
TIPOBEZIEHUSI
BBIUMC/TUTE/THHBIX
9KCIIEPUMEHTOB C
WCTI0/Ib30BaHUEM
CTaH/IapTHBIX
MIPOrPaMMHBIX CPE/ICTB C
1IeJTbEO TTOTyYeHHUSI
MareMaThyeCKUxX
Mo/iesieli TIpOLIeCCOB U
00BEKTOB aBTOMAaTH3aIu
Y yTIpaB/ieHUsT; B 00/1acTH
00pabOTKH pe3y/bTaToB
9KCIIePUMEHTOB;

* OO6nasaeT OCHOBHBIMHU
YMEHHUSIMH, TpeOyeMbIMU
JJTST BBITTOJTHEHMUST
MIPOCTHIX 3a/jau
TIPOBE/IEHHUSI
BBIUHC/TUTE/TbHBIX
9KCITIEPUMEHTOB C
WCII0/Ib30BaHHEM
CTaHZJAPTHBIX
MIPOrPaMMHBIX CPEJICTB C
1[eJIBIO TIOSTyYeHHsT
MaTeMaTH4eCKUX
Mozie/iel IpOLIeCCOB U
00BEKTOB aBTOMATH3aLIMH
Y yIIpaB/IeHus;
00paboTKM pe3y/bTaToB
9KCITIeEPUMEHTA C
NIpUMEeHEeHHeM MeTO/IOB
TIPUHSITHSI TIPOEKTHBIX
pelleHU;

* Pab6oraet npu npsiMom
HabJTIoleHUH TIpU
MIPOBeJIeHNN
BBIUMC/TUTE/TEHBIX
9KCIIePUMEHTOB C
MIpUMeHEHNEM METO/IOB
MIPUHSATHS TIPOEKTHBIX
peleHui U C
HCTI0/Tb30BaHUEM
CTaHZAAPTHBIX
MPOTrPaMMHBIX CPeJCTB;

2.5 Komnerennus I1K-19
ITK-19: crioco6HOCTBIO OPraHK30BbIBaTh PAbOTY MasIbIX TPYITIT UCTIOTHUTE/IEH.
st popMHUpOBaHUS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl (JOPMUPOBAHUS
KOMIIeTEHLIMM, TIpUMEHsieMble /i 3TOr0 BUJbl 3aHSITUM U HCIIO/b3yeMble CpPeACTBa OL€HUBAHUS
npe/icTaB/eHsl B Tabmie 11.
Tabsura 11 — OTarbl popMUPOBaHMsI KOMIIETEHI[UM U UCII0/Ib3yeMble CPeACTBa OLleHUBAHKSI

BBIIOJIHEHUS [PYIIIOBOM
paboThI, IOHATHS ""POJTb B
rpymre” ¥ "QyHKLUU
y4acTHUKa Ipynnb”

Ha3HauaThb POJIH,
dbopmupoBaTh PyHKLIUN
KaXk/IOTO yuaCTHHKA
TPYMNIIbl U BBITIO/IHATh
(yHKLMM KOHKPETHOTO
y4aCTHUKA TPYIIIIbI

CocraB 3HaThb YmeTb Bnanets
CopepxaHue 3HaeT NMPUHLUIIBI U YMeeT opraHrM30BbIBaTh Bnapeet npuemamu
3TaroB MeTOZbl OpraHu3aLyy U paboTy TpyIIb, OpraHu3aly paboThI

TPYIIIbI U BBITIOTHEHUS
IPYIINOBBIX 3a/JaHUH,
CTI0COOHOCTBIO OpaTh Ha
ce0st OTBETCTBEHHOCTb 3a
pe3y/bTaThl pabOTHI
TPYIIIBI 110 pa3paboTke
rpadguyeckux aiiioB

Buabl 3aHaTHM

* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VHTEpaKkTUBHbIE
JIeKLVY;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTenbHas

* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepakTUBHbIE
JIeKLUY;

* JlabopaTopHbie
3aHATHUS;

* Jlekuuuy;

* (CamocrosiTesibHas

* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHbie
3aHATHS;

* CamocTosiTe/bHas
pabora;
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pabora; pabora;

* IloaroroBka K * TloaroroBka K

9K3aMeHy; 9K3aMeHy;
Wcnons3yemsblie * OtyeT no * Ortuer no * Otyet no
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLieHMBaHUsA * OK3aMeH; * DK3aMeH; * DK3aMeH;

@dopMyIMpOBKa MOKasaTesed W KPUTepHeB OLeHMBAaHWUS [aHHOM KOMITeTeHLIMM TpHBeJeHa B
Tabnure 12.
Tabmuiia 12 — IMokasaresy ¥ KPUTEPUH OLIEHUBAaHHUSI KOMIIETEHIIMM Ha 3Tarax

Cocras 3HaTb Y™metb Bnagets
OT1muHO  [Ipununsl u MeTopl | * OpraHu3oBHIBaTb * CnocobHocTblo 6path
(BBICOKMIA YDPOBEHB) | OpraHU3alvy U paboTy rpymrbl, Ha ce0st OTBETCTBEHHOCTb

BBINO/IHEHUS TPYIITNIOBOM | Ha3HauaThb POJIY, 3a pe3y/sbTaThl paboThl
paboTsl, IoHsTHS "posib B | opMHUpoBaTh GYHKIMK | TPYIIIbI 110 pa3paboTke
rpynmne” 1 "¢QyHKIUU KaK[|0r0 yyaCTHHKA rpaduueckux ¢aios ;
y4JacCTHHKa Tpymmbl” ; TPYIIIbI U BBITOIHATh * Tlpuemamu
(bYHKL[MM KOHKPETHOTO OpraHu3aLuy paboThI
y4JacCTHUKA TPYIIIHI ; rpyInbl, (OpMHUPOBAHUS
VH/IMBU/yaTbHbIX

3a/laHMM y4aCTHUKaM
TPYIIIBI U BBITTOJTHEHUS
IPYTINOBBIX 3a/JaHUH. ;

Xopomio (6a30Bblii | ¢ TIPUHLMIIBI 1 * OpraHu30BbIBaTh * Tlpuemamu
YPOBEHb) OopraHu3alviy U paboTy TpyIIb, opraHu3aluu paboThI
BBITIO/THEHNS FPYNIIOBOM | Ha3HadaThb POJIY, [PYIIIBI U BBINOIHEHUS
paboThl, TIOHSATHS "posib B| ¢opMHUpoBaTh PYHKIIMKA | TPYMIOBBIX 3a/laHUM ;
rpymme” 1 "hyHKIUU Ka)K/I0r0 yyaCTHHKA
y4yaCTHUKaA IpymnIsl” ; CPYIIIILI ;
YioBneTBopuTeIbH | * IToHATHS "POJIb B * HasHauate posv u * BrinosHeHus
0 (1IOporoBeIN rpymnmne” 1 "(QyHKIUH BBITIO/THATh (PYHKLIMN IPYNIOBBIX 3a/|JaHUM ;
YPOBEHb) y4yaCTHUKA TPyl ; KOHKPeTHOI'0 yYyaCTHUKa
TPy ;

3 TunoBbIe KOHTPOJ/ILHbIE 3a/JaHUSA
[y peanu3aliiu BhINIETIEPEUNC/IEHHBIX 3a7iau 00yUYeHHsl WCIOJb3YIOTCS TUTIOBbIE KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKUA 3HaHWM, YMeHHH, HaBBIKOB W (WJIK) OIbITa
JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBaHUS KOMIIETEHIIMM B TpoLiecce OCBOEHHs
oOpa3oBareibHOM MPOTrpamMMbl, B C/IeYIOIIIeM COCTaBe.

3.1 TemnbI pedepaTtoB
— 1. Drarnbl GOpMY/IMPOBKY 3ajlau ONTUMATIbHOTO MPOEKTUPOBaHUSI.
— 2. OnpeneneHue rpaHul] 00beKTa ONMTUMH3AL[UH.
— 3. Beibop yripaB/isieMbIX TTapaMeTpOB, KpUTEPUEB, OTPaHUUEHUH.
— 4. CBolicTBa J0MyCTUMbIX MHOKECTB U LieJIeBbIX (DYHKLIUM.
— 5. ['eomeTpurueckoe npescraBieHe HepaBeHCTB.
— 6. ['eomeTpurueckas WHTepHpeTaLys 3ajad ONTUMHU3aLUH.
— 7. Knaccudukaiius 3ajjau onTUMU3aLUU

3.2 DK3aMeHaLIOHHbIEe BOIPOCHI
— Otanbl (QOpPMYIMPOBKM 3a/jlaud ONTUMarbHOTO TMpOeKTHUpoBaHUs. OripefesieHne TpaHUL]
oObekTa onTUMH3aLMU. BpiOOp yrpaB/isieMbIXx TapaMeTpOB, KpUTepueB, orpaHuueHuidl. CBOMNCTBa
JIONyCTUMBIX MHOKECTB U LeneBbIX (YHKUMNA. ['eomeTpryeckoe TmpejCTaBlieHHMe HePaBeHCTB.
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leomeTpuueckass UHTeprnpeTalyss 3aZiad  onTUMM3aluu. Knaccudukaius 3aad — ONTUMU3ALUA
YuumoganbHble QyHKUMU. Boimykable gyHkiyu. Knaccuyeckuii MeTo/, ONTUMM3aLUM (PYHKLMK OFHOM
repeMeHHOUM. MeTozibl AUXOTOMHH, 30/I0TOTO ceueHUs. ['pajjieHTHbIe MeTOAbl. MeToJbl rpaJjJueHTHOTO
CIyCKa, HAUCKOPEMILIero CITyCKa, CONPSPKeHHBIX TPaJiIMeHTOB, TIepeMeHHON METPUKH.

3.3 TeMbI KOHTPO/IbHBIX PadoT
— HWccnenoBaHve MeTOZ0B OJHOMEPHOM ONTUMM3ALMY (MeTO/bI JUXOTOMUH, 30/I0TOTO CEeUeHMs )
— MeTozbl MHOTOKpHTEPHA/TILHOW ONTHMU3aLUU

3.4 TemblI 1a00paToOpHBIX padoT
— MWccnnegoBaHue MeTO[0B OJHOMEPHOM ONMTUMM3aLMX (MeTO/bl TUXOTOMUU, 30/I0TOTO CEUEHUS)
— Mertopp! onTuMu3anyy GYHKIMI MHOTUX TlepeMeHHbIX
— MeTozbl MHOTOKpUTEpHaIbHOW ONTUMH3ALIUU

4 MeToanyecKne MaTepHa’ibl
Inst obecrieuenust mpoiiecca oOyueHUst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIe
MarepHuaJIbl:
— MeTOAWYeCKHe MaTepuasibl, ONpEJeSIoe TPOLeAypbl OLIEHWUBAHUS 3HAaHWN, YMEHWH,
HaBBIKOB ¥ (W/IM) OMbITa JAEATEeTbHOCTH, XapaKTepPHU3YIIIUX 3Tarbl (OP-MUPOBAHHS KOMITETEHLUH,
cornacHo 1. 12 paboyeii MporpaMMel.

4.1. OcHoBHas iMTEparypa

1. Typyntaes, JLII. OnTiMuU3ayss U MaTeMaTHUeCKHe MeTOAbI MPUHSTHS pellleHni : yueOHOe
nocobue: B 2 u. / JI. I1. TypyHTaeB ; MunucrepctBo obpa3oBaHusi U Hayku Poccuiickoit ®eneparuu,
ToMcKuli rocyiapCTBeHHbI YHUBEPCUTET CUCTeM YIipaB/jeHusl U pajuosiekTpoHuku (Tomck), Kadenpa
aBToMaTtu3anuu 06paboTku nHdopmaruu. - Tomck : TMIIO, 2010 - . Y. 1. - Tomck : TMIIJO, 2010. -
210 c. (Hamuuume B 6ubmoTteke TYCYP - 13 3K3.)

2. YepkammH M.B. Mozenu v MeTO/ibl aHa/iM3a TPOeKTHBIX pellieHui: yue0. nmocobue. — ToMck:
ToMCK. TOC. YH-T CHUCTEM yTp. U PaJM03JIeKTPOHUKH, 2 u3fi-e, mepepad., 2012. — 296 ¢ [DeKTpOHHBIM
pecypc]. - http://new.kcup.tusur.ru/library/modeli-i-metody-analiza-proektnyh-reshenij-2

4.2. lonoHMTe/IbHAA IMTepaTypa

1. A. T. Cyxapes, A. B. TumoxoB, B. B. ®enopoB. Kypc metofoB ontrMu3aiyu: YueOHOe
roco6ue 7151 By30B / MOCKOBCKUM TOCYAApCTBEHHBIM YHHUBepcuTeT UM. M. B. JloMoHOCOBa. - 2-e u3f. -
M.: ®usmariut, 2005. - 367 c. (Hamuume B 6ubmoreke TYCYP - 30 3K3.)

2. b.banau. MeTtoabl onTUMH3aLMK: BBOAHBIN Kypc. -M.: Pagro u cBs3b, 1988. -128c. (Hanmvuue
B oubmroreke TYCYP - 18 3K3.)

3. A. A. Munens, A. A. lllenectoB. MeTo/ibl ONITUMM3AI[MH: YueOHOe Ttocobue: B 2 u. / ToMcKuit
rOCyJapCTBeHHbI  yYHUBEPCUTET  CUCTeM  yIpaB/leHWs U paAuo’nekTpoHuku,  Kadezapa
aBTOMAaTHM3UPOBAaHHbIX CUCTeM ympasieHus. - Tomck : TMIIJO, 2002 - Y.1. — 192 c. (Hanmuuve B
oubmioreke TYCYP - 9 3Kk3.)

4. A.A. Murens, A. A. lllenectoB. MeTozbl oNTUMU3alMK: yueOHOe rocobue: B 2 u. / ToMckuii
rOCyJapCTBeHHbI  yHUBEPCHUTET  CUCTeM  yIpaB/leHWs U paAuo’nekTpoHuku,  Kadezapa
aBTOMAaTH3UPOBAaHHbIX CUCTeM yrmpaeaeHus. — Tomck : TMIAO, 2002 — Y.2. — 73 c. (Haiduue B
oubmioreke TYCYP - 11 3k3.)

4.3. YueOHO-MeTOANYeCKOe M0cofHe U MPOorpaMMHoe odecrieueHne

1. Teopus TpuUHSATHS pellleHUd: YueOHO-MeTOAWYECKHe YKa3aHUs [Is1  BBITIOJIHEHUS
MPaKTUYeCKUX M CaMOCTosATeNTbHBIX paboT / TypyHrtaeB JI. I1. — 2012. 42 c. [DnekTpoHHBIA pecypc]. -
http://e.lanbook.com/books/element.php?pl1_id=11048

2. babak JL.U., YepkammH M.B. Metogel ontumuzaiuu B CAIIP / YueGHO-MeToAHMYeCKOe
obecrieueHre [yis BBITIONHeHUs1 jabopaTtopHbix pabor. — 2007 . — 119 c. [DnekTpoHHBIA pecypc]
[DnekTpoHHBIM pecypc]. - http://www.kcup.tusur.ru/index.php?
module=mod_methodic&command=view&id=138

4.4. ba3bl JaHHbIX, HH(POPMAIMOHHO CTIPABOYHbIE U MTOUCKOBbIE€ CUCTEMBI
1. 1, OBC Jlaus: http://e.lanbook.com.
2. 2. [JocTym K 3/IeKTPOHHBIM pecypcaM Ha Hay4yHO-00Opa3oBaTe/IbHOM TOpTajie YHHBepCUTeTa -
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http://edu.tusur.ru/training/publications

3. 3. [Hoctym K »S7€KTPOHHBIM pecypcaM Ha cauTe Kade[pbl
http://new.kcup.tusur.ru

4. 4. locTym K 37IeKTPOHHOMY Karajory 6ubavoreku - http://lib.tusur.ru/
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