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

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
MeToabl ONTUMA/IBHBIX peleHni

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

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.01 MH(popMaTHKa U BEIYUC/IUTE/IbHAsA TeXHUKA
HanpasnenHocts (rpo¢uis): CucreMbl aBTOMaTU3MPOBAHHOT0 NPOEKTHPOBAHUS

dopma oOyueHus: OUHas

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

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

Kypc: 3

Cemectp: 5

YuebOHbIi 11aH Habopa 2015 rozga

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 5 cemecTp Bcero EayHuiib
1 Jlekumu 24 24 yacos
2 |JlabopaTopHbIe 3aHATHS 30 30 YacoB
3 Bcero ayquTOpHbIX 3aHATUI 54 54 4yacoB
4 W3 HUX B UHTepaKTUBHOU (opme 16 16 4yacoB
5 CamocrosiTesibHasi paboTa 90 90 4acoB
6 Bcero (6e3 3x3ameHa) 144 144 4yacoB
7 [ToaroroBka u caua 3K3aMeHa 36 36 4yacoB
8 OO011jast TPYZ0EMKOCTh 180 180 YyacoB
5.0 5.0 3.E

JK3aMeH: 5 ceMeCTp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 11 ot « 16 » 2 2017 1

JINCT COTJIACOBAHUM

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 09.03.01 MHDoOpMaTKa M BBIUMCIWTENbHasi TeXHUKa, yTBep)KaeHHoro 2016-01-12

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
No

Pa3paboTumku:

notieHT Kad. KCYTI [[Teepman . U.

3aBeayromumii obecreunBarolei Kad.
KCYII [Iypeirun 1O. A.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu

HaripaBJ/ieHUA I10ATrOTOBKU (CHEL[I/IEU'ILHOCTI/I).

Hekan ®BC Ko3snosa JI. A.
3aBenyroluii BeIMycKaroiieit kag.

KCYII Iypeirun FO. A.
OKCIePThI:

JoueHT Ka. KCYTI Xabubymunaa H. HO.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenb Kypca COCTOMT B U3yueHWMM OOLIWX TIPUHLIUIIOB OMNTUMAILHOTO TIPOEKTHPOBaHUS
TexHU4YeCKUX 00BekToB (TO), METOZOB U a/JTOPUTMOB OINTHMM3ALMM, COBPEMEHHBIX MPOrPaMMHBIX
CpeACTB pelleHurs 3a7ad ONTUMU3aLUK.

1.2. 3agauy JUCIMIIIAHBI
— CdopmupoBath y CTY/eHTOB KOMIUIEKCHBbIe 3HAaHUSI M TIpaKTHUeCKWe HaBbIKM B 00J1acTH
pellleHus 3aJjau ONTUMU3aLIY;
— Hayuutb npruMeHsATb Ha TMpaKTUKe TMOJy4YeHHble 3HaHUWs AJis pelleHusl 3a/jau ONMTUMU3ALuU
TIPY TTPOEKTUPOBAHUU TEXHUUECKUX 00BEKTOB.

2. MecTo pucimiuinHel B cTpyKrype OITOII

OucuuruiiHa  «MeTozbl  onTuMasnbHbIX — petniennii» (B1.B.OI.7) ortHocuTcsi K Onoky 1
(BapuaTvBHas 4acTh).

[TpepiiecTByrOIMMM  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HaudajbHble 3HAaHUS, SIBISIOTCSA
Cclefyrolye OUCLMIVIMHBL  BbluMc/idTenpbHass MaTemaTvka, MareMaTuyeckass JIOTMKAa M TeOpus
a/IrOpUTMOB.

[Tocneayromymy AUCLMIIZIMHAMU SBJISIOTCS: Moziesid M MeTO/bl aHa/iM3a MPOEKTHBIX PelleHUH.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tporecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJleyHOLMX KOMIIEeTeHLUi1:

— OIIK-2 CnocoGHOCTh OCBauBaTh MeTOJWKH HCIOb30BaHUsSI TPOrPaMMHBIX Cpe/CTB [JIs
pelleHus NPaKTUYeCKUX 3a/ad.;

— OIIK-5 CriocoOHOCTh pelliaTh CTaHJAPTHBIE 3alaud MPOGheCCHOHATLHOU [1esiTeTbHOCTH Ha
ocHOBe WH(pOpPMALIMOHHON U Oubnuorpadguueckoil Ky/lbTypbl C TpUMeHeHHeM HWH(OPMaLMOHHO-
KOMMYHHUKAIJMIOHHBIX TeXHOIOTHI 1 C yUeTOM OCHOBHBIX TpeOOoBaHMI MH(MOPMAIIMOHHOW 0€30MacHOCTH. ;

— TIK-3 CriocobHOCTh 00OCHOBBIBaTH TIPUHUMaeMble TIPOEKTHbIe pellleHUs], OCYIIeCTB/STh
TIOCTAHOBKY U BBITIOMHATE SKCIIEPUMEHTBHI 110 MIPOBepPKe UX KOPPEKTHOCTU U 3(h(heKTUBHOCTH.;

B pesynbraTe n3yuyeHUs JUCLMIUIMHBI CTYAEHT JJO/DKEeH:

— 3HaTh Maremartuueckre OCHOBBI TeOPDUM ONTHMH3al|MM, OCHOBHbIE MeTO/bl U aArOPUTMBI
pelleHus 3a/jad ONTUMU3aL1y;

— ymerb @opmynupoBaTh 3aJauM ONTHMasbHOro mpoektupoBanus TO, paspabarbiBaTh
aIrOpUTMBbI U IIporpammel ontumusanuu TO;

— Baagers HaBblkamu pelenHust 3agad  ontumusanuu TO € MOMOLBI0 COBpEMEHHBIX
MareMaTHh4yeCKUX aKeTOoB.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYZOeMKOCTb [UCLMIUIMHBI cocTaByisieT 5.0 3ayeTHBIX €JUHHUIILI M TIpeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzbl yueOHOM /ieATebHOCTU Bcero yacoB CemecTpsbl

5 cemecTtp
AynutopHbie 3aHATHSA (BCEro) 54 54
Jlekumu 24 24
JlabopaTtopHbie 3aHATHS 30 30
M3 HUX B MHTepaKTHUBHOU (popme 16 16
CamocTosiTenibHast paboTa (Bcero) 90 90
OdopmsieHre 0TYETOB T10 J1TabopaTOpHBIM paboTam 72 72
[ToaroroBka K mabopaTtopHbIM paboTam 18 18
Bcero (6e3 sk3ameHa) 144 144
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IToaroroBka u c/laua 5K3amMeHa 36 36
OO0111ast TPYJ0OEMKOCTD U 180 180
3aueTtHble Eavnnnbl TpygoeMkocTH 5.0 5.0
5. CopepxaHue AUCLHMII/IMHBI
5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHN
Pazfenbl AUCLUTIIMHBI Y BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BU/BI 3aHITUN
[3+]
— [
a. T <)
g, = ) i & §
= 7 T gd 3 g
Ha3BaHus pa3s/ie/ioB AUCLUIUTAHbI 2 i = z 3 § 5
= 2 = g0 z C
) o) O 9 & %
3 SR g8
O @]
g | 2
O
5 cemecTp
1 BBezeHre B MeTO/bl ONTTUMH3ALIUN 6 0 18 24 OIIK-2, OIIK-5,
[TK-3
2 MeTo/ibl OJHOMEPHOM ONTUMU3ALUN 4 6 18 28 OIIK-2, OIIK-5,
[TK-3
3 MeTozb! onTuMU3aLuy GYHKLIMA MHOTHUX 6 8 18 32 OIIK-2, OIIK-5,
repeMeHHBIX ITK-3
4 MeTo/bl ONTUMHU3ALIMU (DYHKIMM C yUeTOM 4 8 18 30 OIIK-2, OIIK-5,
OrpaHUuYeHuMn I1K-3
5 MeTozibl MHOTOKpUTepHaIbHON 4 8 18 30 OIIK-2, OIIK-5,
ONTUMH3ALIH IK-3
Wtoro 3a cemecTp 24 30 90 144
Ntoro 24 30 90 144
5.2. CoaeprxkaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
CojiepskaHuie pa3/enoB AUCLUIUINMH (TT0 JIEKLWSIM) TIpUBeieHo B Tabiuile 5.2.
Tabnuiia 5.2 - Copep>kaHue pa3zie/ioB AUCLUTUIUH (TI0 JIEKI[HsIM)
3 3 E
Copep)kaHue pas/ie/ioB JUCLUIITMHBI 10 é qi aE;
HasBaHus pasgenos ACP pash ACH S 7 =5
JeKLUSIM g g 2
S8 g =
Al o 2
= o
5 cemecTp
1 BBezeHve B MeTO/IbI ONITUMHA3ALIUK | 33/1aud ONITUMAJIBHOTO MPOEKTUPOBAHUSI. 6 OIIK-2,
OCHOBHBIE TIOHATUS TEOPUU OIIK-5,
onTtumMu3atuu. [IpyuHIKUN ONTUMaTbHOCTH I1K-3
B MPUPO/ie U TexHHUKe. VcTopus pa3BuTHs
TeopUu OTNITUMHU3aLUU. MecTo
ontumMusauuu B CATIP.
Nroro
2 MeTo/ibl OJHOMEPHOM ONTUMM3aLMK | MeTozibl OIHOMEPHOM ONMTHUMU3ALUH. 4 OIIK-5,
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CaoticTBa (yHKLMI OJHOW NepeMeHHOM. IMK-3
YHuMoganbHble PyHKIUU. Bhimykibie
¢dbyHkuuy. YcnoBue Jlvnmuia.
Krnaccuueckuit MmeTos ONTUMU3ALIUU
(YHKLMM O/IHOM MlepeMeHHOM.

Nroro 4
3 MeTozbl onTUMU3aLUu QYHKLINN MeTozpl 6€3yC/I0BHOM ONTUMHU3AI[UN 6 OI1K-2,
MHOTMX MepeMeHHbIX (GYyHKLIMM MHOTUX NlepeMeHHbIX.CBOMCTBA OIIK-5,
(GyHKLMI MHOTHX NTepeMeHHBbIX. [TIK-3

Pasnoxenue B psjp Telinopa.
HeoOxozymble 1 10CTaTOUHbIE yCIOBUS
MHHUMYMa (QYHKIIMM MHOTUX
repeMeHHbIX. Kiiaccuueckuil MeTof,
ontuMu3atyu. ' pajyeHTHbIe METOABI.
CiyuyaliHbI{ TTOUCK.

Ntoro
4 MeTtofbl onTUMU3aLK QyHKIMM ¢ | MeTobl ONTUMU3ALUU (PYHKI[UH C 4 OIlIK-2,
y4eToM OrpaHuueHui yueToM OrpaHUueHui. 3azauu C OIIK-5,
OrpaHUYeHUsIMU TUIIA PaBeHCTB. MeToz [1K-3

MHOXXUTesIel JlarpaHka. Yc/ioBus
ONTUMAaJIbHOCTH T 33/lauax C
OrpaHUYeHUsIMU-HepaBeHCTBaMU.
Ycnosusi Kyna-Takkepa. CBezieHre K
3ajayaM 0e3yCI0BHOW ONTUMM3ALIUN.
YuyeT npocThIX orpaHuueHui. MeTofbl
mrpadHbIX U 6apbepHBIX (QYHKLIUM.

Nroro
5 MeTo bl MHOTOKPUTEpPHATbHON MeTo/bl MHOTOKpHUTEpPHATBHOU 4 OIIK-2,
OITUMH3ALIUU ontumusauuu (MKO OIIK-5,
).-MHOroKpuTepuanbHble 3a1a44 B [1K-3

MPOEKTUPOBAHUU TEXHUYECKHUX
cucteM.MatemaTrueckasi (poOpMy/IMpPOBKa
3asaud MKO. CpaBHeHe BEKTOPOB.
[TapeTo-onTUMasbHble peleHus. JTarbl
pellieHrs MHOTOKpHUTepUaIbHbIX 3a/au.
dopmMupoBaHre 0000IIEHHOMH 11e/1eBOU

(GYHKLMH.
Wtoro 4

Nroro 3a cemecTp 24

5.3. Pazjenbl AMCHUIUIMHBI M MEX/JUCIMIT/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
U ofecneurBaeMbIMH (MOC/IeYOIAMH) JUCHHUIUTHHAMH
Pa3ziesibl JUCLIATIZIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00€eCreuruBarouMu (MpeabIIyIUMKA) 1
obecrieuriBaeMbIMH (T10C/IAYIOIIMMUI) JUCLITTMHAMM TIpeICTaB-/ieHbl B Tabuiie 5.3.
Tabsuria 5.3 - Paszesnibl AUCIUTUTUHBI M MEXIUCIUITAHAPHBIE CBS3U

Ne pa3/enoB JaHHOMN AUCIUIUIAHBI, [/Is1 KOTOPBIX
Heo0XoIMMOo n3yueHre 00eCTIeYnBaroIUX U
obecrieurBaeMbIX JUCLIUITIMH

1 2 3 4 5

[IpefimecTByoLMe AUCLUTIIUHBI

HanmeHoBaHue AU CHUITINH
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1 BerurcurtenbHass MaTeMaTHKa + + + + +

2 MaremaTuryeckasi IOTUKa U Teopusi
aJrOpUTMOB

+ + + + +

[Tocnepyroume AVCLUTIVHGI

1 Mogeny 1 MeToZbl aHaIM3a [POeKTHBIX
pelieHui

+ + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMUPYeMBbIX NP U3yYeHUH JUCIHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIETeHLMH, (POPMUPYeMbIX MNpPU W3yUeHUW [UCLIAIUIMHBL, U BUJOB 3aHATUN
nipeZicTaBeHo B Tabsnutie 5.4

Tabmuma 5. 4 — CoOTBeTCTBHE KOMIETEHI[MM W BHU/OB 3aHATHH, (HOPMHUDYEMBIX TIPU H3yUeHUU
HCLIATITMHBI
Bunpl 3aHATHI
x &
= 3
= = =)
S| T (="
= ® =
s (ag]
[«F] E Q CEU
EJ = E 2 @DOopMBbI KOHTPOJISA
= & e =
S = e &
~ g o
S 3
8 S)
ts}
) =
= S
OIIK-2 + + + DKk3ameH, KOMIIOHeHT
CBOeBpeMeHHOCTH, OTyeT 110
nabopaTopHoii pabore
OIIK-5 + + + OK3ameH, KOMIIOHEeHT
CBOEBpeMeHHOCTH, OTueT 1no
naboparopHoii paboTte
I1IK-3 + + + DK3ameH, KOMIIOHeHT
CBOEeBpPeMEeHHOCTH, OTYeT 1o
nabopaTopHoii pabore

6. InTepaKkTUBHBIE MeTOAbI M (OpMbI OpraHu3aIuy 00yyeHHs
TexHONOTMM MHTEPaKTUBHOTO OOyueHWs Mpu pa3HbiX ()OpMax 3aHATHM B yacax TNPHUBEJEHbI B

Tabmumie 6.1

Tabsura 6.1 — TexHOIOTMM UHTEPAKTUBHOTO 00yUYeHUst TIPY Pa3HbIX (hOpMax 3aHATHH B yacax

WHTepakTrBHbIe labopatopHble | IHTepaKTUBH
MeTtopabl P paTop P Bcero
3aHATUS ble JIeKLIUU
5 cemecTp

[Ipe3seHTaruu € UCIOIb30BaHUEM 0
MY/BTUME/INA C 00CYKIeHeM

WccnenoBarenbCKUii METO/, 14 2 16
Nroro 3a cemectp: 14 2 16
Ntoro 14 2 16

7. JIabopaTopHbie padoThI

HaumeHoBaHue 1abopaTopHbBIX paboT nprBeieHO B Tabnwmie 7.1.
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Tabmuua 7. 1 — HaumeHoBaHue 1abopaTopHbIX pabot

3 <]
& z S
Q ==
Z s 3
= o e
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT 3 55
=
=
= s &
= S
5 cemecTp
2 MeTopbl OJHOMEPHOM onTuMm3aLuu | VlcciefoBaHre MeTO[0B OHOMEPHOU 6 OIIK-2,
onTUMM3aLUU (MeTO/bl JUXOTOMUH, OIIK-5,
30/I0TOTO CeueHus]) [1K-3
Ntoro
3 MeTozbl onTUMU3aLUu QYHKLWN Be3ycnoBHas MUHUMU3aLMs QyHKLMI 8 OIlIK-2,
MHOTUX TTlepeMeHHbIX HECKOJIbKUX TIepeMeHHbIX B CUCTeMe OIIK-5,
MATLAB (cpaBHeHue rpaIieHTHOTO IMK-3
Metoza BFGS u cumriekcHoro metoza
Henpepa-Mwua)
Nroro
4 MeTtofbl onTUMU3aLUK QyHKIUM ¢ | MUHUMU3ALUsS PYHKLINNA He CKOJTbKUX 8 OIIK-2,
y4eToM OrpaHUueHui repeMeHHBIX C YUeTOM OrpaHUYeHU B OIIK-5,
cucreme MATLAB (MmeTog, mutpadHbIxX ITK-3
(pyHKIIHH)
Ntoro
5 MeTo/ibl MHOTOKPUTEpHATbHOM PertieHuie 3a/1au MHOTOKpUTepHaTbHOM 8 OI1K-2,
OINTUMH3ALIUU OTNTUMH3ALIUU U MHOTOKPUTEPUATbHOTO OIIK-5,
BbIOOpa B cucteme MATLAB ITK-3
Ntoro 8
Wroro 3a cemecTp 30

8. IlpakTHyeckue 3aHATHA (CEeMHUHAPHI)
He nipenycmotpeno PYII

9. CamocrosiTesibHast paboTa
Buibl camocTosiTesbHOM paboThl, TPYAOEMKOCTb 1 (hOpMUpyeMble KOMIIeTEeHLIMH TIpe/[CTaB/IeHb! B

Tabmmie 9.1.
Tabnuiia 9.1 - Buabl camocTosTeIbHOM PabOThI, TPYI0EMKOCTb U (hOpMHUPYeMbIe KOMITETEHITHH

v L 5
= 4
g S 2
i =
HasBanust pa3nenoB Brjipt camocTosTe IOk s 2 2 DOopMBI KOHTPOJIS
paboTel s g g
S a8, =
A Q2
= S}
5 cemecTp
1 BeznieHvie B MeTO/bI [ToaroroBka K 18 |OIIK-2, |Ortuet no nabopaTtopHOi
ONTUMHU3ALNH naboparopHbIM paboTam OITIK-5, |pabore
HWToro 18 |HK-3
2 Metopbl ogHoMepHO# | OdopmiieHre OTYETOB TI0 18 |OIIK-2, |Oruet no nabopaTtopHOi
ONTUMH3ALNU naboparopHbIM paboTam OIIK-5, |pabore
ViToro 18 |1K-3
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3 MeTtojb1 ontumu3aiiu - | OdbopmiieHre 0TUETOB TI0 18 |OIIK-2, |Ortuet no nabopaTtopHoi
(byHKLMIT MHOTHX nabopaTopHbIM paboTam OIIK-5, |pabore
riepeMeHHbIX ViToro 18 I1K-3
4 Metoabl ontumusauyu | OdopmiieHre OTYeTOB T10 18 |OIIK-2, |Ortuer no naboparopHoi
(byHKLUH C yueTom nabopaTtopHbIM paboTam OIIK-5, |pabote
OrpaHUueHU Vitoro 18 [1K-3
5 MeTtogpl OdopmreHre OTUETOB T10 18 |OIIK-2, |Ortuet no nabopaTtopHOM
MHOTOKPHUTEPUATLHOM nabopatopHbIM paboTam OIIK-5, |pabore
OINTUMU3ALIUU VToro 18 [1K-3
Wtoro 3a cemecTp 90
[ToaroroBka K sK3ameHy / 36 JK3aMeH
3aueTy
Ntoro 126

10. KypcoBas pa6oTa (nmpoeKr)

He npegycmorpeno PYII

11. PeliTMHrOBas cucTeMa AJIA OL€HKH YCII€eBd€MOCTH CTYAEHTOB

Tabmuiia 11.1 — banbHbBIe OLIEHKH [/ 37IEMEHTOB KOHTPOJIS

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
5 cemecTp
KommnoHeHT 10 10 10 30
CBOEBPEMEHHOCTH
Ortuet 1o 1abopaTopHOA 15 11 14 40
pabote
Wtoro Mmakcumym 3a 25 21 24 70
Nepuo
JK3aMeH 30
Hapacraroipym utorom 25 46 70 100
11.2. Ilepecuet 0a/I/IOB B OI|€HKH 3a KOHTPO/IbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 3a KOHTPOJIbHBIE TOUKHU TIPeZiCTaB/IeH B Tabmuie 11.2.
Tabmuiia 11. 2 — ITepecueT 6a/IOB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
basnnbl Ha 1aTy KOHTPOIBbHOM TOUKH O1reHka
> 90% oT MakcuMasibHOM cyMMbl OansioB Ha gaty KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBI OasioB Ha gary KT 4
Ot 60% 10 69% oT MakcuMasbHON cymMMbI OansioB Ha fgaty KT 3
< 60% oT MakcuMasibHOM cymMbl OasiioB Ha Aary KT 2

11.3. ITepecuet cymMmMbI 6a/IVI0B B TPAAMIUOHHYI0 U ME)XKAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbl 6a/UIOB B TPAAWLIMOHHYIO U MEXAYHAPOAHYIO OL|eHKY TpeJCcTaB/ieH B Tabsuiie
11.3.
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Tabsura 11. 3 — ITepecueT CyMMbI Oa//IoB B TPAJIUIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6arios,

Ouenka (I'OC) YUWTBIBAaeT yCIMeLIHO CaHHbIN Oruenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IM4HO)
85-89 B (oueHb xopoi1i0)

4 (xopot11io) (3a4TeHO) 75 -84 C (xopot1i0)
70 -74
65 - 69 D (ynoBneTBOpUTENBHO)

3 (YyAoB/1eTBOPUTENBHO) (3aUTEHO) 60- 64 E (HocpeAcTeerHo)
2 (HeyAOBIETBOpHUTE/ILHO) (e Hioke 60 6anioB F (HeymoBneTBOpUTEJILHO)

3aUTEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. Jlecun B.B., JIucoserj FO.I1. OCcHOBBI METOLOB ONTHUMHU3ALMK: YueOHoe mocobue. — CIIO.:
N3p-Bo «Jlaub», 2011. — 352¢. [DnekTpoHHbIM pecypc]. - http://e.lanbook.com/view/book/1552

12.2. lono/siHuTe/IbHAA IUTeparypa

1. B.bangu. MeTojpl ONTUMM3Al[MK: BBOJHBIN Kypc. -M.: Paauo u cBs3b, 1988. -128c. (Hanuuue
B bubmroreke TYCYP - 18 3K3.)

2. A. A. Munens, A. A. lllenectoB. MeTo bl ONITUMU3ALMH: YueOHOe Ttocobue: B 2 4. / ToMcKui
rOCyJapCTBeHHbI  YHUBEPCUTET  CUCTeM  yIpaB/lieHHWs U paAuo’neKTpoHuku,  Kadezapa
aBTOMAaTHM3UPOBAaHHBIX CUCTeM ympasieHus. - Tomck : TMIJO, 2002 - Y.1. — 192 c. (Haiuuve B
ounbmioreke TYCYP - 9 3Kk3.)

3. A. A. Munens, A. A. lllenectoB. MeTo bl ONITUMU3ALMH: YueOHOe Ttocobue: B 2 u. / ToMcKui
rOCyJapCTBeHHbI  yYHUBEPCUTET  CUCTeM  yIpaB/lieHHWs U paAuo’neKTpoHuku,  Kadezapa
aBTOMAaTHM3UPOBAaHHBIX CUCTeM yrmpaeaeHus. — Tomck : TMIAO, 2002 — Y.2. — 73 c. (Haiduue B
ounbmoreke TYCYP - 11 3k3.)

12.3 YueOHo-MeTogUUEeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBbIE YUeOHO-MeTOHYECKHE M0Co0us

1. babak JI.U., Yepkammua M.B. Metoabl ontumusainmu B CAIIP / YueOGHO-mMeTomHUUeCKoe
obecrieuenne. — 2007 1. - 119 «c. [OnekrtpoHHbli pecypc] - Pexum  gocryma:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=138, Jlata
obparienus: 01.02.2017.

2. Babak JI.U., Yepkammn M.B. Metoapl ontumm3anuu B CAIIP / YuebGHO-MeToaMueCKoe
obecrieuenre. — 2015 . —-MeToguueckue ykaszaHus Ajisi jabopatopHeix pabot C.27-69 [DneKTpoHHBIN
pecypc]. - http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=138

3. babak JL.U., YepkammH M.B. Metogel ontumuzaiuu B CAIIP / YueGHO-MeTOoAHMYeCKOE
obecrieuenre. — 2015 r. — Meroguueckue yKasaHWs /s caMmocTtositenbHoWM paboter  C.73-74
[DnekTpoHHBIM pecypc]. - http://www.kcup.tusur.ru/index.php?
module=mod_methodic&command=view&id=138

12.3.2 YyeOHO-MeTOAMYeCKHE I0CO0US /IS JTUL] C OTPAHUYEHHBIMH BO3MO)KHOCTSIMH 3/|0POBbSA
YuebHO-MeTOANYeCKe MaTepHabl [jisi CAaMOCTOSTebHOW M ayUTOPHOM paboThl 00yUarom[uXcst
W3 YuC/la WHBaIW/JO0B IPefOCTaB/IsOTC B (hopMax, aflanTUPOBAHHBIX K OFPaHUYEHUSIM UX 3/l0POBbSl U
BOCTIpUSAITUS MHOPMaLIMK.
JisA 1M1 ¢ HapylleHUsIMHM 3peHuUs:
- B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;
- B MleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.
Jis u1 ¢ HapylIeHUusIMM cTyXa:
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- B (hopMe 3/IEKTPOHHOTO [JOKYMEHTa;

- B TeuatHoi (opme.

JI/1s1 JIML; ¢ HAPYLIEeHUsIMH OTIOPHO-ABUIaTe/IbHOr0 anmnapara:
- B (hopMe 3/1IeEKTPOHHOTO [JOKYMEHTa;

- B TevatHoi (opme.

12.4. ba3bl JaHHBIX, TH()OPMAMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
NporpaMMHoe obecrieueHue

1. Bukunenus. - https://ru.wikipedia.org/

2. ALGLIB. - http://alglib.sources.ru/

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHne JUCIUIUTHHBI
13.1. O61ue TpedoOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. MaTepua/bHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns peanu3auyy TMporpaMmbl  yueOHOW AWUCHMIUIMHBI TpeOyeTcss ayguTopusi, OCHaIlleHHast
MY/BTUMEMHHBIM TTPOEKTOPOM; [I/IsI BBIMIOJIHEHHS 1Tab0paTOpHBIX paboT — KOMITbIOTepHasi labopaTopusi.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecrieueHue /ijis IabopaTopHbIX padoT

Onsi  mpoBefjeHHsi  /1abOpaTOpHBIX — 3aHATHM  MCIOMb3yeTcss  yueOHO-MCCie/joBaTeMbCKast
BBIUMC/IUTE/IbHAsE Jlaboparopusi, pacriosiokeHHast 1o azpecy 634034, Tomckas obnacte, . ToMck,
BepummanHa ynuia, 1. 74, 3 atax, ayg. 329. CocrtaB obopynoBanus: YueOHasi MeOesnb; KomribroTepsr
kacca He Hwke Intel Pentium G3220 (3.0GHz/4Mb)/4GB RAM/ 500GB c 11MpOKOIOI0CHBIM JOCTYTIOM
B Internet, ¢ mMonutopamu Thna Samsung 18.5" S19C200N- 11 wr.; Vcronb3yeTcs J/WLIEH3UOHHOE
nporpaMMHOe obecrieueHue, TIakeThl Bepcuell He Hibke: Microsoft Windows XP Professional with SP3;
Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft SQL-Server 2005; Matlab v6.5

13.1.3. MaTepua/ibHO-TeXHHYeCKOe o0ecriedeHue /ijisi CaMoCTOSITe/TbHOW PadoThI
[nsi camocTosTenbHOM paboThl HCIONb3yeTcss ydyeOHasi ayauTOpusi (KOMIBbIOTEPHBIM Kiacc),
pacriojiokeHHass 1o ajpecy 634034, r. Tomck, yn. Bepuwmnuba, 74, 3 stax, ayg. 321. Cocras
obopyznoBaHusi: yuebHass Mmebesb; KOMITbiOTephl Kiaacca He Hwke [IDBM INTEL Celeron D336 2.8I'Tj. -
10 wr.; xKommbroTepbl mogkmoueHbl K ceth UHTEPHET u o6ecrieunBaroT [OCTYNT B 3/IEKTPOHHYIO
MH(OpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedyeHne JUCHHMITIMHBI /IS JIMI| C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAIMM 3/[J0POBbSI

OcBoenue JuUCHUTIIMHBI uilaMu ¢ OB3 ocyliecTB/sieTCsl C UCIOMb30BaHUEM Cpe/ICTB 00ydeHust
00111ero U CrelUaIbHOTO Ha3HAUEHMS.

[lpy oOyyeHUM CTyIE€HTOB C HapyLIeHUSIMHM CJIyXa TIPeAyCMOTPEeHO UCIO/Ib30BaHUe
3BYKOYCU/IMBAIOLLle anmnaparypbl, MYJbTUMEIUNHBIX CPEACTB W [JPYIMX TeXHUUECKHUX CpeZCTB
nipveMa/miepesiaul yueOHoN MH(pOpMaIK B AOCTYIHBIX (opMax Ajisi CTYAeHTOB C HapyIIeHUsIMU CJTyXa,
MOOW/ILHOW CHCTeMBbI OOyYeHUs [jisi CTY[AEHTOB C WHBAMJHOCTBIO, TOPTAaTUBHOW WHAYKI[MOHHOU
cucTeMbl. YueOHasi ayJUTOpPUs, B KOTOPOM 00yuaroTCsi CTyleHThbl C HapyllleHheM cjiyxXa, ob6opyHoBaHa
KOMIBIOTEPHOW TEXHUKOM, ayJJUOTEXHUKOW, BUJEOTEXHUKOW, 37IeKTPOHHOW [OCKOW, MY/JIBTUMEOUNHOMN
CUCTEMOH.

[Tpu oOyueHMU CTY/€HTOB C HAPYWIEHHWAMH 3PeHHUSIMH TIPeyCMOTPEHO WCII0/b30BaHUE B
JeKIIMOHHBIX U yueOHBIX ayAUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/aeHHbIX 00beKTOB (HarpumMep, TeKCTa
Ha JI0OCKe WX CJlal/ia Ha SKpaHe) NPy MOMOLLY BU/le0yBeTMUUTeel /1S yla/IeHHOTO TPOCMOTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapyILIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
aZlbTepHAaTHUBHbIE YCTPOMCTBa BBOZIa MH(MOpMAI[MU U Apyrve TeXHUUYecKrWe CpeJCTBa MpreMa/riepejaun
yueOHOI MH(bOpPMaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLeHUsSMUA OTMOPHO-ABUraTebHOTO
arrapara, MOOUIbHOM CUCTeMbI 00yUeHHUs 151 JTEOZiel C MHBAITHOCTHIO.

14. ®oHj OLeHOYHBIX CPeACTB

14.1. OcHoBHbIe TpedoBaHMA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOAHYECKHEe PeKOMeH/Jal[uH
@DOH/T OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHHUsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUIeHHbIX 3a JUCLUIUIMHOW KOMIIEeTeHLIW TMpH TpPOBeJeHUMN
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TEeKYII[eH, TTPOMEeKYTOUHOM aTTeCTal[|| I10 JUCIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 TpeooBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTAMH

3/10POBbsI

[nst CTyIeHTOB C WHBaJMAHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOYHbIe Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabmuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OL[eHUBAHUSA

Kareropuu cTyzieHTOB

Buibl 10MO/THUTE/TBHBIX OIIEHOUHBIX
CpefCcTB

AJIA CTYA€HTOB C UHBA/INLJHOCTBIO

®dopMbI KOHTPOJISL ¥ OLIEHKH
pe3ynbTaTtoB 00yUeHust

C HapylieHUsIMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTDOJIbHBIE PaOOThI

[Tpeumyl1iieCTBEHHO TMCbMEHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezioBaHHe TI0 BOIIPOCAM K 3aueTy,
OTIPOC T10 TePMUHAM

[TperMyI11ieCTBEHHO yCTHasi IpOBepKa
(MVHAUBUAYATBHO)

C HapylieHUIMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOMIPOCHI K
3ayeTy

[TpenMy11ieCTBEHHO AUCTAHI[MOHHBIMU
MeTOoZaMU

C orpaHUUeHHUSIMU TI0
o0ITIeMe TUI[UHCKUM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[TpermMy1iiecTBeHHO pOBEpPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1jerocst Ha MOMeHT IPOBepKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPaHUYEeHHBIMH
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢dopMma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPEe/ICTB, 8 UMEHHO:

B revaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpUdTOM;
B (hopMe 3/1eKTPOHHOTO [JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/JaHusl BCIYX;
TripeZioCcTaB/IeHUe 3a/laHusl C UCTI0/Ib30BaHUEM CypZoriepeBo/ia.

CTy,qEHTaM C MHBAJIMJHOCTBIO YBE/IMUYMBAECTCS BpPEMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,Z[]'IH TdKUX CTYAEHTOB IIpeAYyCMdTPUBAETCH AOCTYIIHAA CbOpMa rnpeaoCcTraB/ieHUsA OTBETOB Hd

3a/laHys, a MMEHHO:

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITBIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHHe OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB OOyueHUs UHBAIU/OB IO AWCLUIUIMHE TpeJycMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlaliTUPOBAHHBIX K OTPaHUYEeHUSIM UX 3[J0POBbsI U BOCTIPUSTHS

VH(popMaLu:

Jis UL ¢ HapylleHUsIMHM 3peHus:

B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;
B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

Jns i ¢ HapylIeHUusIMM cJTyXa:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B IeyaTHOU (popme.

Jiaisi mun, ¢ HapyLIeHUusIMHM OIIOPHO-ABUrare/IbHOr0 anmnapara:

B (hopMe 3/1eKTPOHHOTI'0 [JOKYMEHTa;
B IeyaTHOM (popme.

[Tpu HeoOXOAMMOCTH /1/1s1 0OYUAOIUXCSI C UHBAIMAHOCTBIO TPOLe/lypa OIleHUBaHUs Pe3y/ibTaToB
00y4eHUs1 MO>KET IPOBOJJUTHCSI B HECKOJIBKO 3TarloB.
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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
MeTopabl onTMMAa/IbHBIX pelieHu

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBnenue noarotoBku (cneruanbHOCTh): 09.03.01 MH(popMaTHKa U BEIYUC/IUTE/IbHAsA TeXHUKA
HanpasnenHocts (ripo¢uib): CucreMbl aBTOMaTU3MPOBAHHOT0 MPOEKTHPOBAHUS

dopma obyueHUs: OUHAsA

PakynereT: @PBC, @aKy/1bTeT BBIYUC/IUTE/IBHBIX CUCTEM

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

Kypc: 3

Cemectp: 5

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— gpoueHT Kad. KCYII [lleepman @. U.

JK3aMeH: 5 ceMecTp

Tomck 2017
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-2 Crioco6HOCTh 0CBaMBaTh METOAUKH HomkeH 3HaTb MaTtemaTryeCcKue 0CHOBBI
VICITI0/Ib30BaHMs IPOrPaMMHBIX CPeZCTB /1S TeOpPUM ONTUMU3aLi, OCHOBHbIE METO/bI
pellieHus IPaKTUUeCKUX 3a/au. Y aJITOPUTMBI pelleHus 3a4a4
OIIK-5 CriocoOHOCTH pelaTh CTaHJapTHBIE 3a/lauu OTTUMH3ALIM,, o
rpoecCroOHaNbHOM 1eATe/TbHOCTA Ha OCHOBE HomkeH yMeTh DOPMY/MPOBATH ?:lilgaqn
nH(pOopMaLMOHHON 1 6uborpadrvecKoit OTTUMA/IEHOTO MPOEKTMPOBAHMA 11,
KyJTBTYBI C [IPHMEHEHHEM HHDOPMALHOHHO- pa3pabarkiBaTh aTOPUTMBI U TIPOTPAMMBI
KOMMYHHKAL[MOHHBIX TeXHOJIOTUH U C YYeTOM OTTUMH3ALIH Toﬁ
OCHOBHBIX TpeboBaHMI MHPOPMALIMOHHON Ho/mken BajeTh HaBbIKamu pelleHus
6€30MaCHOCTH 3azau ontuMusauuu TO ¢ moMoLLbrO
COBpeMEeHHbBIX MaTeMaThueCKUX MaKeToB.;
IK-3 CriocoOHOCTh 060CHOBBIBATH IPUHUMAaeMbIe
TIPOEKTHBIE pellleHus], OCYLeCTB/SATh
MOCTAaHOBKY U BBIMO/IHATH SKCTIEPUMEHTHI T10
TpOBepKe UX KOPPEKTHOCTHU U 3(PPEeKTUBHOCTH.

OO611Me XapaKTepPUCTUKU TOKa3aTeeil U KPUTEPUEB OLIeHWBAHMs KOMITETEHIMH Ha BCeX JTarax
npuBe/ieHbl B Tabsurie 2.
Tabsmvija 2 — Ob1IMe XapaKTePUCTUKM TI0Ka3aTesield U KpUTEPHEB OL|eHUBaHWs KOMITIETEHIIMH 110 3Tarnam

Tlokaszarenu u
KpPUTEPUU

3HaThb

Ymetn

Bnagets

OtnruHo (BeICOKUY | O6magaeT GakTrueCKUMH

Ob6nagaeT Auana30HOM

Kontposupyet paborty,

YPOBEHD) U TeopeThYeCKUMU NpaKTUYe CKUX YMEHHUH, TIPOBOJUT OLICHKY,
3HaHUSIMU B IIpejesax TpeOyeMbIX /sl pa3BUTHUS | COBEPILEHCTBYeT JeHCTBHUS
n3yJaemoii obmactu c TBOPYECKUX pellleHnH, paboThI
ITIOHMMAaHKeM I'DaHuL| abcTparupoBaHus
TIPUMEHHMOCTH nipobsiem

Xoporio (6a30Be1ii | 3HaeT (akTel, MpuHIMLI, | O6sazaeT AUarIa30HOM bepet oTBeTCTBEHHOCTH 3a

3ajay

YPOBEHB) TMIPOLIeCChI, 00IIHe NpaKTUUeCKUX YMEHUH, | 3aBeplleHue 3a/jau B
TIOHSITUS B TIpeZesax TpeOyeMbIX /ISl PeIIeHUs] | UCCIIe[JOBaHUH,
n3yyaeMol 061acTH orpefie/IeHHbIX TIP00JIeM B | IPUCTIOCA0IMBaeT CBOe

006/1acTy ucceJOBaHUs TIOBe/leHue K
oOcTosiTeNIbCTBaM B
peltieHny TipobieM

YnosnetBopuTenbH | ObOnazaeT 6a30BbIMU OO6saiaeT 0CHOBHBIMU PaboraeT npu rpsiMoM

0 (TIoporoBbIi 00IIMMU 3HAHUSIMU yMeHUsIMH, TpeOyeMbIMU | HaOJTIoieHUM

YPOBEHbB) 151 BBITIOJTHEHUST TIPOCTBIX

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerenuusa OIIK-2
OITK-2: Crioco6HOCTb OCBaMBaTh METOAMKH HUCIIO/Ib30BaHUS POrPaMMHBIX CPEZICTB /ISl PeIIeHUs
MpakTUYeCKuX 3ajad..
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIOb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

MOZIe/Iei»; - TIPUHLUIIBI U
THUTIOBbIE TIPUMEPbI
MO/Ie/TMPOBAHUS
MPAKTUYeCKUX 3a7iau
ONTHMU3aLWY; -
K/laccuUKalF0 MeTO/IOB
0e3yC/I0BHOM U YCIIOBHOM
OTITUMM3ALINHU; - TUTIOBbIE
AJITOPUTMbI PEIIeHHS
3aziau Oe3yC/I0BHOM
ONTHMH3alMH, TUHEHHOTO
U LIeJIOUHC/IEHHOTO
MPOrpaMMUPOBaHUS,
YCJIOBHOM ONTUMU3aLIUU
(yHKIIMH,
MHOTOKPHUTEPUA/TBHBIX
3a71au

CocraB 3HaTb YmeTb Bnagetb
CopgepyxaHue - TIOHSATHUS «MOJEJIN», - BLIOMpATh - HaBBbIKaMu cOopa,
3TaroB «MO/Ie TUPOBaHUE», 1jefiecoobpasHele aHasmm3a 1 06paboTku

«KJaccuduKarus MaTeMaTh4yeCKre MOJIe/IU | UCXO[HBIX JJaHHBIX,

Y TIpe/INIOUYTUTE/TbHbIe
MeTO/IbI pelleHust
ONTUMM3aLIMOHHBIX 3a/iay,
OCYLL[eCTBJISATh
MOCTaHOBKY 3a/iau
ONTHUMU3ALIUH; -
TIPUMEHSTb U3yUueHHbIe
MeTO/Ibl IPU pelleHun
9KOHOMHYeCKUX 3a/iay,
HCCJle[JoBaTh CBOMCTBA
T0JIyYeHHOTO pelleHus; -
aHa/IM3UpOBaTh U
HWHTepIpeTUPOBaTh
TMOJIyYeHHbIe pe3y/bTaThl
pelleHusT TUTIOBBIX
ONTHMU3ALIMOHHBIX 3a/iau
B CAIIP;

HEeOOXOAMMBIX IS
pelleHNsT TUTIOBBIX
ONTHMU3ALIMOHHBIX 3a/1ay;
- HaBbIKaMH BbIOOpa
WHCTPYMEHTAa/IbHBIX
cpezcTBa /151 00paboTKu
JTAHHBIX B COOTBETCTBUM C
MOCTaB/IeHHOMN
ONTHUMU3ALIMOHHOM
3a/iaueid, aHa/In3a
pe3y/IbTaTOB PACUETOB U
000CHOBaHUS
TI0JTyUe€HHBIX BLIBOZIOB; -
HaBbIKAMU TIPUMEHEHUST
CTaH/IaPTHBIX
ONTHMH3ALIMOHHBIX
MoZiesiel, aHaIr3a u
cofieprKaTebHOro
HMHTEePIIPEeTUPOBAHUS
TIOJTYYeHHBIX Pe3y/bTaToB

Bupp! 3aHaTHM

* VHTepakTBHbIE
nabopaTopHbIe 3aHSTHSI;
* VHTepakTuBHbIE
JIeK1IWY;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTrodTe/bHas
pabora;

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* VIHTepaKTHBHbIE
JIeK1WY;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3aUeTa;

* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS;

* (CamocTodTenbHas
paborta;

Hcronb3yemble * OtueT 1o * Ortuer 1o * Ortuet 1o
CpeACTBa naboparopHoii paborTe; naboparopHoii pabore; naboparopHoii pabore;
OLieHMBaHUsA * OK3aMeH; * DK3aMeH; * DK3aMeH;
dopMynMpoBKa TIOKa3aTejieli W KpUTepHeB Ol|eHWBaHUSl [JaHHOW KOMITeTeHLIMH TpUBeJeHa B
Tabmume 4.
Tabmuiia 4 — IToka3aTe/id M KpUTEPHM OL[eHMBAHMSI KOMIIETeHL[MH Ha JTarnax
Cocras 3HaTb YMmetb Bnagets
OTtmyHO * TIOHATHUS «MOJe/I», * BBIOMpATH * HaBbIKamMu cbopa,

(BBICOKMI YPOBEHb)

«MOJe/TMpOBaHue»,
«KnaccuduKalus
MoZienen»;;

* TIPUHLIUAIIBI U TUTIOBBIE

1jes1eco0Opa3Hbie
MareMaTh4eCcKre MOJIeTn
Y TIPe/ITIOUTHUTE/TbHBIE
METOZbI PelleHust

aHasmM3a ¥ 06paboTKu
WCXO/[HBIX JaHHBIX,
He0OXOUMBIX JIJIs1
peIIeHuUs TUTTOBBIX
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TIpUMepEI
MO/ie/TMPOBaHKs
MPaKTUYeCKUX 3a71aq
OTNTUMU3aL1K;;

* KmaccuduKaiuio
MeTO/I0B Oe3yC/I0BHOM 1
YCIOBHOM
OTNITUMM3ALIUN;;

* TUIIOBBIE a/ITOPUTMBI
pellieHus 3azau
6e3yc/10OBHOM
OTNITUMM3ALIUY,
JIMHEWHOTO U
1[€JI0YMC/IEHHOTO
TIPOrpaMMUPOBAHHUS,
YCJIOBHOM OMTUMM3aL[UU
(yHKLH,
MHOTOKPHUTePUATbHBIX
3ajay;

OTNTUMH3aIIMOHHBIX
3a/jau, OCyIlleCTB/ISTh
TIOCTAHOBKY 3a7iay
ONTUMM3ALUY; ;

* TIPUMEHSTb HW3yUeHHbIe
METOZIbI TIPY PeleHur
SKOHOMHYECKUX 3a/1ay,
HCC/IeJ0OBaTh CBOMCTBA
TIOJTyUeHHOTO pelleHus;;
* aHA/IM3UPOBAThb U
WHTepIIpeTUPOBaTh
TIO/TyYeHHbIe Pe3y/IbTaThl
pelilieHuUs] TUTTIOBBIX
OTNTUMH3aLIMOHHBIX
5KOHOMHUYECKHX 3a/1ay;;

ONTUMU3ALIMOHHBIX
3ajiay; ;

* HaBBIKaMH BbIOOpa
WHCTPYMEHTAa/IbHBIX
cpezcTBa /151 00paboTKM
JIaHHBIX B COOTBETCTBHU
C TIOCTaBIeHHOM
ONTUMM3ALIMOHHOM
3a/laueid, aHa/Iu3a
pe3y/ibTaToB PacyeToB U
000CHOBaHUs
TMO/TyYeHHBIX BBIBOJIOB; ;
* HaBBIKAMU
TIPUMeHEeHUsI
CTaHAAPTHBIX
ONTUMU3AIMOHHBIX
MoJienieid, aHa/r3a U
CoJieprKaTe/IbHOrO
HMHTEePIIPeTUPOBaHUS
TMOJTyYeHHBIX
pe3y/bTaToB;

Xoporiio (6a30BbIit

¢ TIOHATUA «MOJe/In»,

¢ TIpUMEHATH U3yUYEeHHbIE

¢ HaBBbIKaMH

yPOB€Hb) «MOJIeJIMpOBaHUe», MeTO/bl IPY peLleHUun TpYMeHeHHUs
«KnaccubuKarys 9KOHOMMYECKHUX 3aj1ay, CTaH/JapTHBIX
Moziesien»;; HCC/ie[JoBaTh CBOMCTBA OTNTUMH3AIIMOHHBIX
* MPUHLMIIBI U TUTIOBBIE | TOJIyYeHHOIO PelleHts;; | MOZeJIel, aHanus3a u
TIPUMEPBI * aHa/JIU3UPOBATh U CoZleprKareibHOro
MOZIe/TUPOBaHUs VHTepIIpeTUPOBAaTh WHTeprpeTUPOBaHUs
MpaKTAYeCKUX 3a/iau TI0/IyYeHHble pe3y/bTaThl | I0/yYeHHbIX
ONTUMU3ALIUY;; peleHrs TUTIOBBIX pes3y/bTaros;
* KaaccupUKaIHIO OTNTUMM3aLIMOHHBIX * HaBbIKaMH BbIOOpa
MeTO/I0B 0e3yC/IOBHOM U | SKOHOMUYECKUX 3afiay;; WHCTPYMEHTa/IbHbIX
YCJIOBHOU cpeacTBa 7151 00paboTKH
ONTUMU3ALIUY;; JlaHHBIX B COOTBETCTBUU
C TMOCTAaB/IEHHOU
ONTUMU3ALIMOHHOMN
3a/1aueii, aHa/IM3a
pe3y/bTaToB pacueToB U
000CHOBaHUS
TOTyYeHHbBIX BbIBO/OB; ;
YI0BNIETBOPUTE/IbH | * THUIIOBBIE alTOPUTMbI * BbIOMpaTh * HaBbIKaMH cbopa,
0 (1IOporoBeIN peleHus 3ajau 11e/1eco00pa3Hbie aHasiM3a ¥ 00paboTKu
YPOBEHb) 6e3yc/i0BHOM MaTreMaTHyecKre Mozeau | UCXOAHBIX JaHHBIX,
ONTUMMU3ALIUH, Y TIpe/TIIOUTUTe/IbHbIe HEOOXOIUMBIX [IJIsT
JIUHEWHOTO U METO/IbI pelleHust pelLleHrs TUTIOBbIX
LIeJIOUUC/IEHHOTO ONTUMH3ALIMOHHbBIX ONMTHUMU3ALIMOHHBIX
MpOrpaMMHPOBaHN4, 3a/1ay, OCYILeCTBJIATh 3ajiay; ;
YC/JIOBHOW OMTHUMU3ALMKM | TOCTAaHOBKY 3ajau
dyHKLMH, ONTHUMU3ALINY; |
MHOTOKPUTEePHaJIbHbIX
3ajay;
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Tabmuiia 5 — Orarbl

2.2 Komnerenuusa OIIK-5
OIIK-5: CriocobGHOCTh pelllaTh CTaHJAPTHbIe 3ajaud IpodeccroHanbHOW [esITelbHOCTH Ha
ocHOBe WH(GOPMAILMOHHON W Oubnuorpaduueckoil KyabTypbl C TIpUMeHeHHeM HWH(POPMalMOHHO-
KOMMYHHKALMOHHBIX TeXHOJIOTHI 1 C yUeTOM OCHOBHBIX Tpe6oBaHMi MH(OPMaIMIOHHOM 6e30MacHOCTH..
st popMHUpOBaHMS KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi 3TAroB. DTarbl JOPMHUPOBAHUS
KOMITeTeHL[UM, TIpUMeHsieMble JJIs1 3TOro BBl 3aHATUH U MCIIONb3yeMble CpefCTBa OL|eHHWBaHMUs
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMHPOBAHUs KOMIIETEHIIUU U UCTI0/Ib3yeMble CPe/ICTBA OLleHUBaHUS

YCJIOBHOM ONTUMU3ALIUY; -
TIOHATHUA «MOJe/IHN»,
«MOJle/TMpPOBaHUe»,
«KnaccubuKaLus
MoZiesniei»; - TUTIOBbIe
aZrOpUTMbI pelleHust
3aziau Oe3yC/I0BHOM
ONTHMHU3ALIUHY, JTUHEHHOTO
Y 1|e/I0YMCIEHHOTO
MpOrpaMMHpPOBaHHus,
YCJIOBHOM ONTUMU3aLIUU
yHKLuH,
MHOTOKPUTePUaIbHbIX
3aJau - IPUHLIUIILI U
TUTIOBbIE TIPUMePbI
MO/ie/TMPOBAHUS
MpaKTAYeCKUX 3aa4y
ONTHUMH3ALIUY;

9KOHOMHUECKHX 3a/iau,
HCCJIe[OBaTh CBOMCTBA
TIOJTyYeHHOTO PeIeHusT; -
BLIOMpATh
1]eJ1eCO00pa3sHbIe
MaTeMaTHhyecKre MOZesTi
Y TIpe/ITIOYTUTE/TbHBIE
METO/IbI PelleHuUst
OTITUMM3AIIMOHHBIX
9KOHOMMUECKHX 3a/iau,
OCYIIIeCTBIIATh
TOCTAHOBKY 3aZiau
OTITUMHU3AIINY; -
aHa/TM3UPOBATh U
WHTEpNpPeTUPOBATh
TIO/TyYeHHbIe Pe3y/IbTaThl
PeIleHNsT TUTIOBBIX
OTITUMM3ALIMOHHBIX
9KOHOMHUECKHX 3a/]ay;

CocraB 3HaThb YmeTb Bnagetb
CopgepyxaHue - K/1accuUKaruio - IPUMEHSITh U3yUeHHbIe |- HaBbIKaMH cOopa,
3TaroB METOZIOB 0e3yC/IOBHOM U | METOABI TIPY PeLlIeHHuH aHa/M3a u 06paboTKH

WCXO/IHBIX JIaHHBIX,
HEeOOXOAMMBIX JIJIsI
pelleHUsT TUTIOBBIX
ONTHMH3ALIMOHHBIX 3a/1ay;
- HaBbIKAMHU TIPUMEHEHUST
CTaH/IaPTHBIX
OTITUMM3AIIMOHHBIX
MoZiesiel, aHaIr3a u
cofiepKaTebHOro
HMHTEPIIPEeTUPOBAHUS
TIOJTYYeHHBIX Pe3y/bTaToB
- HaBBbIKaMH BbIOOpa
WHCTPYMEHTAJTbHBIX
cpeficTBa [Jj1si 00paboTKU
JTAHHBIX B COOTBETCTBHUHU C
MOCTaB/IeHHOM
ONTUMM3aLIMOHHOMN
3ajiaueid, aHa/IM3a
pe3y/bTaTOB PACUETOB U
o060CcHOBaHUS
TIO/TYYeHHBIX BBIBO/IOB;

Bupp! 3aHaTHM

* VHTepakTuBHbIE
nabopaTopHbIe 3aHSTHS;
* VHTepakTBHbIE
JIeK1IWY;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTesnbHas
pabora;

* [loaroroBka u czaua
5K3aMeHa / 3a4eTa;

* VIHTepaKTHBHbIE
nabopaTopHbIe 3aHATHUS;
* VIHTepaKTHBHbIE
JIeK11Y;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka u ciaua
5K3aMeHa / 3aueTa;

* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS,

* (CamocTodTebHas
paborta;

Hcronb3yembre * Otuet 1o * Ortuer 1o * Ortuet 1o
CpeACTBa naboparopHoii paborte; naboparopHoii pabore; naboparopHoii pabore;
OLieHMBaHUsA * OK3aMeH; * DK3aMeH; * DK3aMeH;
dopMynMpoBKa TIOKa3aTe/ieli W KpUTEpHeB Ol|eHWBaHUSl [JaHHOW KOMITeTeHLIMH TpUBeJeHa B
Tabmmie 6.
Tabmuiia 6 — IToka3aTe/iM M KpUTEPHM OLleHMBAHMsI KOMIIETeHL[MH Ha JTarnax
Cocras 3HaTb YMmetb Bnagets
OTtmyHO * TIOHATHUS «MOJE/I», * BBIOMpATH * HaBbIKamMu cbopa,
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(BbICOKMI YpOBEHB)

«MOJe/TMPOBaHUE»,
«KaccuduKaus
MOZIenen»; ;

* TIPUHIUITBI U TUTIOBbIE
TIPUMEpBI
MOZIe/TUPOBAHKS
MpaKTUYeCKUX 3a7iad
OTNITUMU3ALINY;
K/1acCUUKaI[HI0
MeTo/I0B Oe3yC/I0BHOU 1
YCIOBHOM
OTNITUMU3ALINY; ;

* THUIOBBIE AJITOPUTMBI
pellieHust 3azau
6e3yc/10BHOM
OTITUMM3ALIUY,
JIMHEWHOTO U
1[€JI0YMC/IEHHOTO
TIPOrPaMMUPOBaHMSI,
YCJIOBHOM OMTUMU3aLUU
(yHKIH,
MHOTOKPHUTePUATbHBIX
3ajay;

1jesiecoobpa3sHble
MaTeMaTHh4eCcKre MO/
Y TIpeTIOUTUTETbHBIe
METO/IbI PelLIeHHsT
OTNTUMH3aLIMOHHBIX
3a/jau, OCyIleCTB/ISTh
TIOCTAHOBKY 3a7iay
ONTUMMU3ALINY; ;

* TPUMEHATb U3yUEeHHbIE
METOZIbI TIPY PeleHur
9KOHOMMUECKHUX 3a/]au,
HCC/IeJ0OBaTh CBOMCTBA
TIOJTyYeHHOTO PeIleHus;;
* aHA/IM3UPOBAThb U
WHTEPIPETHUPOBATh
TIO/TyYeHHbIe Pe3y/IbTaThl
pelleHUsT TUTIOBBIX
OTNTUMH3aLIMOHHBIX
KOHOMHUECKHUX 3a/]au;;

aHaim3a u 06paboTKH
WCXO/JHBIX JIaHHBIX,
HEeOOXOIUMBIX /1JIst
pelLleHHsT TUTIOBBIX
ONTUMU3AIMOHHBIX
3a/1ay;;

* HaBBIKaMH BbIOOpa
WHCTPYMEHTA/IbHBIX
cpezcTBa /151 00paboTKM
JIaHHBIX B COOTBETCTBHU
C TIOCTaB/IEHHOM
ONTUMM3ALIMOHHOM
3a/laueid, aHa/Iu3a
pe3y/ibTaToB PacyeToB U
000CHOBaHUS
TMO/TyYeHHBIX BBIBOJIOB; ;
* HaBbIKAMH
TIPUMeHEeHUsI
CTaH/JapPTHBIX
ONTUMU3ALMOHHBIX
MoJieJiel, aHa/Iu3a v
CoJieprKaTe/TbHOrO
HMHTEPIPeTUPOBAHUS
TMOTyYeHHBIX
pe3y/bTaToB;

Xoportio (6a30BbIit

¢ THUIIOBBIE AJITOPUTMBI

* BbIOMpaTh

¢ HaBBbIKaMH

ypOBEHb) pelIeHus 3aa4 ueﬂecoo6pa3HLIe TMpUMEHEHUs
6e3yc/i0BHOM MaremMaThyeckKue MoJiesii | CTaHAapTHBIX
OTITUMU3ALIUH, Y TIpeNIOUTUTeIbHbIe OINTUMHU3ALIMOHHBIX
JIMHEMHOT0 U MeTO/IbI pellleHust MoOZiesiel, aHaIru3a u
LIe/IOYUC/IEHHOT'O OTNTUMM3ALIMOHHBIX coziepykarejibHOro
IpOrpaMMHpOBaHus, 3a/,a4, OCYILIeCTBIIATh WHTEepIIpeTHPOBaHUA
YC/JIOBHOW OMTHUMU3ALMKM | TOCTAaHOBKY 3ajau M0/ YeHHbIX
dyHKIMH, ONTHUMU3ALINY; | pe3y/bTaToB;
MHOTOKPUTepHUaIbHbIX
3aa4;

YOB/IE€TBOPUTE/IBH | ¢ TIPUHIIUTIBI U TUTIOBBIE | * aHaJIW3MPOBATh U * HaBbIKaMH BbIOOpa

0 (1IOporoBeIN IIpUMeEPBI UHTEepIIpeTupoBaTh UHCTPyYMeEHTa/IbHbIX

YPOBeHb) MO/Ie/TMPOBAHMSL TIO/TyueHHbIe pe3y/ibTaThl | CpeZACTBa AJisi 00paboTKu
MpaKTUYeCKUX 3a/a4 pelLeHus TUITOBbIX JaHHBIX B COOTBETCTBUH
OINTUMU3ALINU; OTNTUMU3ALIMOHHBIX C TIOCTaB/IEHHOM
K/lacCU(UKaL1io SKOHOMHUECKHX 3a/1ay;; ONTHUMM3ALIMOHHOM
MeToZioB Oe3yCI0BHOM 1 3a/jauen, aHaamsa
YCJIOBHOU pe3y/IbTaToB pacyeToB U
OINTHUMHU3aLIUY; ; 000CHOBaHUSA

IMOJ/IyU€HHBIX BBIBOZOB; ;

[MK-3: CriocobHOCTh 000OCHOBBIBATH TPUHKMMAaeMble TPOEKTHbIe —pelleHus,

2.3 Komnerenuus I1K-3

OCYILLIeCTB/ISATh

TIOCTAHOBKY U BBITIO/HATh KCIIEPUMEHTHI 110 IPOBEpPKe UX KOPPEKTHOCTU U 3(P(PeKTHBHOCTH..

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMITeTEHL|MM, TpUMeHsieMble /Ui 3TOr0 BHUJbl 3aHATUA U HCIIOJb3yeMble CpeACTBa OLeHWUBAHMS
TipeZicTaB/IeHbl B Tabmutie 7.
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Tabsuria 7 — OTariel HOpMUPOBAHUS KOMIIETEHI[UM 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

MpaKTHYeCKUX 3a7au
OTITUMH3ALIHY; -
K/IaCCU(PUKALIMI0 METOZIOB
0e3yCI0BHOM U YC/IOBHOM
OTTUMM3ALIUH; - TUTIOBbIE
aJITOPUTMBbI pellieHust
3a7au 6e3yC/I0BHOM
ONTHUMU3ALIUU, TUHEeHHOTO
U 11eJI0YUC/IEHHOTO
MpPOrpaMMHPOBaHHUS,
YCIOBHOM ONTUMH3ALIUU
yHKIHA,
MHOTOKPUTEpUAaTbHBIX
3ajiau; -TIOHSATHUS
«MOJe/In»,
«MO/IeJTUPOBAHUE,
«KnaccuduKaLus
MoOJiesien»;

CocraB 3HaTb YMmeTb Bnagets
Copep>xaHue - IPUHLIUITBI ¥ TUTIOBBIE | BEIOMpPATh - HaBbIKamu cbopa,
3TaroB TIpUMephl MO/Ie/IMPOBAHUS | Iie/iecooOpa3HbIe aHam3a U 006paboTKM

MaTeMaTuueCcKre Mojiesii
Y TIpe/INIOYTUTE/IbHbIe
MeTO/IbI pellleHusI
ONTUMM3aLIMOHHBIX 3aa4
B CAIIP, ocymiecTB/idTh
MOCTaHOBKY 3a/ia4y
ONTUMM3aLIUN; IPUMEHSITh
W3y4YeHHbIe MEeTOAbI TIPU
pelleHuH 3ajau
ONTUMAaJIbHOTO
TPOEKTHPOBaHUS,
HCCJie[oBaTh CBOMCTBA
T0JIyYeHHOTO pellleHus;
aHa/IM3UpOBaTh U
HWHTEepIpeTUPOBaTh
TMOJlyYeHHbIe pe3y/bTaThl
pelleHUs: TUTIOBBIX
ONTUMM3aLIMOHHBIX 3a7a4
B CAIIP;

WCXOZIHBIX JIaHHBIX,
HEOOXOUMBIX ISt
pelLleHNsT TUTIOBBIX
OTNITUMM3AIIMOHHBIX 3a7iay;
- HaBBbIKaMH BbIOOpa
WHCTPYMEHTAJTbHBIX
cpeficTBa Jy1si 00paboTKU
JTAHHBIX B COOTBETCTBHUHU C
MOCTaB/IEHHOMN
ONTUMM3aLIMOHHOMN
3ajiaueid, aHa/IM3a
pe3y/bTaTOB PACUETOB U
0060CHOBaHUs
TIO/TYYeHHBIX BBIBOJIOB; -
HaBbIKaMU TIPUMeHeHUsT
CTaHJAPTHBIX
OTITUMU3ALIMOHHBIX
Mogesier B CAITP, ananm3a
U CoZiepKaTelbHOTO
WHTEpIpPeTUPOBaHUS
TIOJTyYeHHBIX pe3y/bTaToB

Buzpbl 3aHATHI

* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* lHTepakTUBHBIE
JIeKLUY;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* IloaroroBka u caua
JK3aMeHa / 3a4eTa;

* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* NHTrepakTuBHbIE
JIeKLIUY;

* JlabopaTopHbie
3aHATHUS;

* Jlekumu;

* (CamocrosiTesibHas
pabora;

* TloaroroBka u caua
JK3ameHa / 3a4eTa;

* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHble
3aHATHS;

* CamocTodTe/bHast
pabora;

HWcnonb3yemble * Oruer 110 e Ortuer 110 * Otuer 110
CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii pabore;
OLi€eHMBaHUA e DK3aMeH; e 3DK3aMeH; e DK3aMeH;
dopMynMpoOBKa TIOKa3aTe/eii ¥ KpUTepHeB OL|eHMBAaHUSl [JaHHOW KOMITeTEHIIMH TpPUBeJeHa B
Tabme 8.
Tabsuiia 8 — ITokasaTe/iM U KDUTEPUU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaTb YmeTb Bnagets
OT/MuHO * BbIOMpATh * HaBbIKaMu cOopa,

(BBICOKHMI YPOBEHbD)

* TIPUHIUITHI U THUTTOBbIE
TIpUMepbI
MOZIe/TUPOBAHKS
MPaKTUYeCKUX 3a71ad
ONITUMM3ALINY; ;

* KJaccU(UKALIUIO
MeTO/I0B Oe3yC/I0BHOM U
YC/IOBHOM

1jefiecoobpa3sHbie
MaTeMaTHhJeCcKre MOJie/Td
Y TIPETIOUTUTE/TbHBIE
METO/IbI PelleHHsT
ONTUMU3AIIMOHHBIX 3a/a4
B CAIIP, ocyiiecTBiTh
TIOCTAHOBKY 3a/iau

aHasm3a 1 06paboTKu
HCXO/[HBIX JIaHHBIX,
He0OX0JUMBIX /IJIst
pEIIeHHs] TUTTOBBIX
ONTHUMH3aIIMOHHBIX
3ajay; ;

* HaBbIKaMH BbIOOpa

CornacoeaHa Ha noptane N2 12786

18



OTNTHMMHU3aLIWY; ;
* TUIIOBbIE aTOPUTMBbI
pelLleHUs 3a/au
6e3yc/ioBHOM
OTTUMHU3aLIWH,
JIMHEMHOTO0 U
1e/I0YMC/IEHHOTO
TIpOrpaMMHPOBaHus,
YCJIOBHOW OMTHUMHU3ALUU
dyHKLMH,
MHOTOKPUTEPUATbHBIX
3ajay; ;

ONTUMM3ALIUY; ;
* TIPUMEHSTb W3yUeHHbIe
MeTO/IbI TIPY PellieHUur
3a/1a4 OTNTHMAJILHOTO
TIPOEKTHPOBaHHUS,
HCC/IeJ0OBaTh CBOMCTBA
TI0JTyUeHHOTO pellleHus; ;
* aHaAJM3UpPOBaTh U
WHTepIIPeTUPOBaTh
TO/TyUeHHbIe Pe3y/IbTaThbl
pelilieHuUs] TUTTIOBBIX
ONTUMM3ALIMOHHBIX 3a/la4
B CAIIP;;

MHCTPYMEHTA/IbHBIX
cpezcTBa /151 00paboTKM
JIaHHBIX B COOTBETCTBHUU
C TIOCTaB/IeHHOM
ONTHUMM3ALIMOHHOM
3a/laueid, aHa/1u3a
pe3y/ibTaToB PacyeToB U
000CHOBaHUS
TO/TyYeHHBIX BBIBOJIOB; ;
* HaBbIKAMH
TIPUMEHEHMSI
CTaH/IaPTHBIX
ONTUMMU3ALIMOHHBIX
Mozeneii B CATIP,
aHajIM3a u
CoJieprKaTe/TbHOrO
HWHTEePIIPeTUPOBaHUS
TMOJTyYeHHBIX
pe3y/bTaToB;

Xopotiio (6a30BbIii

* KiaccudUKaluo

¢ dHa/IM3MPOBATh U

¢ HaBBbIKaMH

B CAIIP;;

YPOBEHb) MeToZIoB Oe3yC/IOBHOM U | WHTepIPeTHPOBATh MpUMeHEeHUs]
YCJIOBHOU [10/Iy4YeHHbIe pe3y/bTaThl | CTaHAAPTHBIX
OITTUMM3aLluyY; ; peleHus TUIIOBbIX OITHUMM3AL[MOHHBIX
* TUIIOBbIE A/ITOPUTMbI ONTHUMHU3ALIMOHHBIX 3a/1au | mogesneii B CAIIP,
pelleHus 3azau B CAIIP;; aHa/M3a u
6e3yc/i0BHOM * TIpUMEHSTh U3yueHHble | COHAEP’KATE/IbHOI'O
OITUMM3AaLInH, MeTO/ bl IPU peLleHUun UHTEPIIpeTHPOBAaHUA
JIMHEMHOro U 3a/1au OIITUMAJILHOI'O MOTy4YE€HHBIX
LIeJIOYMCJIEHHOT'O [IPOEKTHUPOBAHUS, pe3y/bTaToB;
[IpOorpaMMHUpOBaHUS, WCCJIe[I0BaTh CBOWCTBA * HaBbIKaMH BbIOOpa
YC/IOBHOM OMTUMU3ALMM | TIOJYUEHHOTIO PelleHus; ; | MHCTPYMEHTAa/IbHbIX
(byHKLUMH, cpeacTBa 151 00paboTKH
MHOT'OKpPUTepUaJIbHbIX JAHHBIX B COOTBETCTBUU
3a/1au; ; C [IOCTaBJ/IeHHOH
ONTUMU3ALIMOHHOM
3a/iaueii, aHa/IM3a
pe3y/nbTaToOB PacueToB U
000CHOBaHUS
[10JIy4eHHBIX BbIBO/IOB; ;
YIOB/IETBOPUTE/IbH | * MPUHIUIILI K TUTIOBLIE | * aHA/IM3HUpPOBaTh U * HaBbIKaMH BbIOOpa
0 (TIOpOroBbIi IIpUMepPhI WHTEePIIPeTHPOBATh MHCTPYMEHTAa/IbHbIX
YPOBEHb) MO e/TMpOBaHuA TI0/TyUeHHbIe Pe3y/IbTaThl | CPeJCTBa /s 00pabOTKM
[PaKTUYeCKUX 3a/au peleHus TUIIOBBIX JAHHBIX B COOTBETCTBUU
OINTUMMU3ALIY; ; ONTHMMH3aLMOHHBIX 3a/la4 | C MOCTaBIeHHOW

ONTUMU3ALIMOHHON
3a/laueii, aHa/IM3a
pe3y/bTaTOB PacueToB U
000CHOBaHUS
T0JTyUYeHHBIX BHIBOZIOB; ;

3 TunoBble KOHTPO/IbHBIE 33/JAHUA

Il peany3aliiy BbIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCI0JIb3YIOTCSI TUIIOBbIE KOHTPOJ/IbHBIE
3aJlaHUsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /ISl OLIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
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JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBaHUS KOMIIETEHIIMM B TpoOLjecce OCBOEHHs
oOpa3oBare/bHOM MPOrpamMMbl, B C/IeYIOIIIeM COCTaBe.

3.1 Dk3aMeHaLOHHbIEe BOIIPOCHI

— Panr marpurel. Teopema Kponekepa - Karnesu. PelieHre Heorpezie/leHHbIX CUCTEM.

— 3ajaua  MCIOMb30BaHWSA  CbIpbsi.  OCHOBHBIE  OIpefie/leHHst  33Zlauyd  JIMHEWHOTIO
IIpOrpaMMHPOBaHUS.

— 3agaua o suere. [IpuBesieHre 3a/jauk JIMHENHOIO IIPOrPaMMHPOBaHUs K KAHOHUYECKOMY BULY.

— TI'paduueckuii MeTo[ pellieHus 3a/lauy JIMHEMHOTO MTPOrpaMMUPOBaHUs C 2 ¥ N TlepeMeHHbIMU.

— Beinykible MHOXKeCTBa. BBIMYyK/I0CTh MHOXKeCTBa JIOMYCTUMBIX pellleHUi 3aJaudl JIMHeHHOIo
IIpOrpaMMHUPOBAHUS.

— OnopHele pemenys. CBA3b C YITIOBBIMU TOUKaMH MHOKECTBA [JOMYCTUMBIX PeLleHUH.

— CBolicTBa oNTUMabHBIX PellleHUH 3aauk JIMHEWMHOT0 TPOorpaMMHPOBaHUS.

— IlpeanouTUTenbHbIN BUJ, 3a[a4M JTMHEHHOrO NporpamMmmupoBaHusi. CuMriiekc-metos,. [IpusHak
ONTUMAa/IbHOCTU peLleHusl.

— TIlepexoz kK HOBOMY 06a31CHOMY peILIeHHIO B CUMILIEKC-METO/Ie.

— Cumruiekc-MeTo/, peliieHust M-3a1aun. beckoHeuHOe MHOYKeCTBO OTNITUMA/TbHBIX pPelleHHH.

— LenouncneHHbll CUMIIEKC — METOJ,

— AHanu3 4yBCTBUTE/BHOCTH PeLleHU 3a/jaur TMHEWHOTO ITPOrpaMMUPOBaHMS.

— Mertop noTeH1ManoB pelleHrsl TPAHCIIOPTHOU 3a/aun. Kputepuii onTuManibHOCTH.

— 3azlaua HeJIMHEWHOTO NporpaMMuUpoBanus. Metos MHOKuTeser Jlarpasska.

— @yHK1us nose3HocTu. KpuBbie 6e3pa3nnyusi.

3.2 TemblI 1a00pPaTOPHBIX PadoOT

— MWccnenoBanve MeToZ0B OIHOMEPHOW ONTUMU3ALMU (METOZbI AUXOTOMUH, 30/I0TOTO CeUeHHs)

— bBe3sycnoBHas MuHuMUM3aLusi (GYHKLUMA HECKOIbKHMX TepeMeHHbiXx B cucteMe MATLAB
(cpaBHeHue rpaguenTHoro Metosa BFGS u cummiekcHoro Metozia Henpepa-Muga)

— Munumuszaiusi GyHKOUM HeCKO/JIbKMX TepeMeHHBIX C Y4YeTOM OrpaHMYeHUid B CUCTeMe
MATLAB (meTog, lutpadHbIX QyHKLIN)

— PelieHre 3aZjau MHOTOKPUTEPUAJTbHON OMNTUMH3ALMU U MHOTOKpPUTEpUarabHOTO BbiOOpa B
cucreme MATLAB

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHHWst W pelieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAYIOIIHe
MarepHuaJIbl:
— MeTouYecKre MaTepuasbl, ONpejesiollye TpoLeJypbl OLIeHMBaHUS 3HaHWM, YMeHWH,
HAaBBIKOB U (WM) OMbITa [eATeSbHOCTH, XapaKTepU3yHOIUX 3Tamnbl (Op-MUPOBaHWS KOMITETEHLHH,
corsacHo 11. 12 paboueii IporpaMMbl.

4.1. OcHoBHas iUTEeparypa
1. Jlecun B.B., JIucoger FO.IT. OCHOBBI METONOB ONTHUMHU3ALMK: YueOHoe mocobue. — CIIO.:
N3n-Bo «JlaHb», 2011. — 352c. [SnekTpoHHbIM pecypc]. - http://e.lanbook.com/view/book/1552

4.2. lonoHMTe/IbHAA IMTepaTypa

1. Bb.bangu. MeToapl oNTUMU3aL[MK: BBOJHBIN KypcC. -M.: Paguo u cBs3b, 1988. -128c. (Hanuune
B bubmoteke TYCYP - 18 3K3.)

2. A. A. Muuens, A. A. IllenectoB. MeTozbl ONTUMU3ALIMK: YueOHOe TTocobue: B 2 u. / ToMcKui
rOCyJapCTBeHHbIM  yYHUBEPCHUTET  CUCTeM  yIpaB/leHWsT U paAuo’neKTpoHuku,  Kadezapa
aBTOMAaTHM3UPOBAaHHBIX CUCTeM ympasieHus. - Tomck : TMIJO, 2002 - Y.1. — 192 c. (Hanuuue B
oubmioreke TYCYP - 9 3Kk3.)

3. A. A. Muuens, A. A. llleniectoB. MeTozbl ONTUMU3ALIMK: YueOHOe TTocobue: B 2 u. / ToMcKuit
rOCyJapCTBeHHbIM  yYHUBEPCHUTET  CUCTeM  yIpaB/leHWss U paAuo’neKTpoHuku,  Kadezapa
aBTOMAaTM3UPOBAaHHBIX CUCTeM ympaeaeHus. — Tomck : TMIJIO, 2002 — Y.2. — 73 c. (Haiduue B
oubmioreke TYCYP - 11 3k3.)
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4.3. Ob6sa3aTebHBIE YUe0HO-MeTOHYeCKHe MoCco0ust

1. bab6ak JI.U., Yepkaimua M.B. Metoasl ontumusainmu B CAIIP / YueOGHO-MeTomHUUeCKoe
obecrieuenne. — 2007 1. - 119 «c. [OnekrpoHHbli pecypc] - Pexum  gocryma:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=138, cBoboAHbIA.

2. babak JL.U., YepkammH M.B. Metogel ontumusaiiuu B CAIIP / YueGHO-MeTOAHMYeCKOE
obecrieuenve. — 2015 r. -MeTtoanuueckre ykazaHus [/s jlabopatopHbeix pabotr C.27-69 [DyeKTpoHHbIM
pecypc]. - http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=138

3. Babak JI.U., Yepkammn M.B. Metoapl ontumuzaiuu B CAIIP / YuebGHO-MeToaMuecKoe
obecrieuenue. — 2015 1. — Meroguueckue yKasaHHWsS /19 caMmocTositenbHOM paboter C.73-74
[DnekTpoHHbI pecypcl. - http://www.kcup.tusur.ru/index.php?
module=mod_methodic&command=view&id=138

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. Buxkunenus. - https://ru.wikipedia.org/
2. ALGLIB. - http://alglib.sources.ru/
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