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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 15 ot « 19 » 6 2018 1

JIMCT COI'NTTACOBAHUA

PabGouass mporpamMma OUCHHMIUIMHBI COCTaBJI€HA C ydeToM TpeboBaHUi (QeneparbHOTO
TOCYIapCTBEHHOTO 00pazoBaTelbHOTO cTaHaapra Beiciiero oopazoanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (cnemuanbHocTH) 27.03.04 VhopaBineHue B TEXHHUYECKUX CHUCTEMAaX, YTBEPIKIEHHOIO

20.10.2015 roma, paccmoTpena u omoOpeHa Ha 3acemanuu kadenpor KCYIT «  »

rojia, mpoTokoa Ne

Pazpabotuuk:
noueHT kag. KCYII H. 0. XabuOynmuna

3aBenyromuii obecneunBaromeii xkad.
KCVYII 1O. A. lypsirun

Pabouast mporpaMmMa TUCHUIITUHBI COTIIacOBaHa ¢ (PaKyIbTETOM U BBIMYCKAIOMICH Kadeapoii:

Hexan ®BC JI. A. Koznosa

3aBeAyONnii BRITYCKAIOIIEH Kad.

KCVYII 1O. A. lypsirun
OKCHepThI:

JlotieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIIPABICHUH U
npoektupoBanuu (KCVYII) B. I1. KomyouHnckuii

[Tpodeccop xadeapsr

KOMITBIOTEPHBIX CUCTEM B

VIIpaBIICHUH U MTPOEKTUPOBAHUT

(KCVYII) B. M. 3103pK0B
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1. ]_Ie.]'[I/I H 3a1a91 JUCIHUIIJIUHBI

1.1. Hean aucumnimHb
Lenp Kypca COCTOUT B M3Y4EHUH OOIIMX MPUHITUIIOB IPOIEcca MPUHATHUS MIPOESKTHBIX PEIICHUH, B
(OpMHPOBAHUU CITIOCOOHOCTH BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIEM, BO3HUKAIOIIUX B
XoJie TpOo(eCCUOHATTFHON NIESTEILHOCTH, B TOM YHCIIE NPH IPOEKTHUPOBaHUH cucTeM ynpasienus (CY) u
pPOOOTOTEXHMUYECKUX CHCTEM, MPUBIEKATh JUIS HMX PEIICHHs COOTBETCTBYIOIIWE METOJbl TMPHHATHUS
pELIeHNH, METObl U aJITOPUTMbl ONTUMHU3ALMU, COBPEMEHHBIE ITPOIPAMMHBIE CPEACTBA pElIEHUs 3ajad
MPUHATHS PEIICHUH U ONITUMU3ALIUY.

1.2. 3agauy AMCHMIIMHBI

— chopMHUPOBaTh y CTYICHTOB KOMIUICKCHBIC 3HAHUS M MPAKTHYECKWE HABBIKM B 0oOIacTH
pEIICHUS 3a/1a4 IPUHSITHS PEIICHUN ¥ ONTUMH3AIIT

—  HAy4YUTh BBIMOJHATH dKCIICPUMEHTHI Ha JCHCTBYIOIIMX OOBEKTaX IO 3aJaHHBIM METOJUKAM U
o0pabaTeiBaTh pe3yNbTaThl C MPUMEHCHWEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJIOTHH U
TEXHUYECKUX CPE/ICTB

—  HAyYUTh MPOBOJHUTH BBIYMCIUTEIHHBIC JKCIIEPUMEHTHI C HWCIOJIL30BAHUEM CTaHIAPTHBIX
MPOTPAMMHBIX CPEJICTB C IEJbI0 IONYYCHUS MAaTeMaTHYECKHX MOJICICH TPOIECCOB M OOBEKTOB
ABTOMATH3AIMH U yITPABICHUS

— HAyYUTh TPUMEHATH HA TPAKTHKE TIIOJIYYCHHBIC 3HAHWS W MOJICIH IS PEIICHHUS 3aj1ad
MPUHSATHS PEIICHUN U ONITUMHU3AINN

—  TIpH TMIPOEKTHPOBAHUU TEXHUYECCKUX/POOOTOTEXHUYESCKIX OOBEKTOB U CUCTEM YIIPABJICHHS

—  BBIpA0OTaTh CHOCOOHOCTBHIO OPraHW30BBHIBATH PAOOTy MAJBIX TPYII HCIONHUTEICH U
peanm3arys nporecca MPUHATHS PeIICHHHA

2. Mecto aucuuniuebl B cTpykrype OITOII

Jucuunnuna «Metoasl npuHATUS NpoekTHbiX pemieHuid» (b1.B.O/.14) otHocutcs k Omoky 1
(BapuaTHBHAs 4acTh).

[IpeamecTByrOIIMMU  TUCUMIIIMHAMY, (OPMHUPYIOUIMMYU  HayaJlbHble 3HAHUA, SIBISAIOTCS:
Maremarndeckre 0CHOBBI TEOpHH cucTeM, HayuHo-uccnenoBarenbckas padoTa cTyqeHToB-1.

[locnenyromumu  AUCHUIUIMHAMU  SBJSIIOTCA:  ABTOMAaTU3MpOBaHHbIE  MH(OPMAIIMOHHO-
YIpPaBISAIOUIME CHUCTEMBI, 3allluTa BBITYCKHON KBaIM(HUKALMOHHON pabOThI, BKIIOYAs IMOATOTOBKY K
IpOLEAYPE 3allMTBl M NPOUEnypy 3alluMThl, MoJenupoBaHue CHCTEM ylpasieHusa, HaydHo-
uccleioBarenbekas paboTa cTyneHToB-2, [IpenumniuoMHas npakTuka.

3. TpeGoBaHusi K pe3yJbTaTaM 0CBOEHH S JUCUMILIHHbBI

[Ipouecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (GOPMUPOBAHUE CIEAYIOMIUX KOMIETCHIIHI:

—  OIIK-2 crnocoOHOCTBIO BBISBISITh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJieM, BO3HUKAIOIINX
B Xo7ie MpoeCCHOHATBLHON NeATeNbHOCTH, MPUBIEKATh JJISl UX PELICHUS COOTBETCTBYIOIIMH (DU3UKO-
MaTeMaTU4YeCKUi armmapar;

— TIK-1 cnocoOHOCTBIO BBINOJIHATH SKCIEPUMEHTHI Ha JEHCTBYIOIIHUX OOBEKTaX MO 3aJaHHBIM
METOJIMKaM 1 00pabaThIBaTh pe3yJabTaThl ¢ MPUMEHEHHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOIOTUN
Y TEXHUYECKUX CPEJICTB;

— TIK-2 cnocoOGHOCTBIO TPOBOJIUTH BBIYUCIUTEIBHBIE JKCIIEPUMEHTHl C HCIOIH30BAHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEICTB C LENbI0 MOJNYyYEHHUS MaTeMaTHUYeCKUX MOJIENel IMPOIECCOB U
00BEKTOB aBTOMATH3AIMH U YIIPABJICHHUS,

— TIK-19 cnocoOGHOCThIO OPraHU30BBIBATH PAOOTY MaJbIX TPYII UCIIOTHUTENCH;

B pesynbrare u3ydeHus TUCIUTUTMHBI 00y4Jatoluics JOKEH:

— 3HAaThb MAaTE€MaTUYE€CKHUE OCHOBBI TEOPUHU NPHUHATHS MPOEKTHBIX PEIIEHWA U ONTHMM3AIUU,
OCHOBHBIE METO/bI U AITOPUTMbI TPUHATHUS PELICHUN U PEIICHUS 3a]a4 ONTUMHU3ALNH

— yMeTb (popMynHpoOBaTh 33aaud, BO3HUKAIOIINE B MPOLIECCE MPUHATHUS MPOEKTHBIX PeIIeHUuN
o paszpabotke CVY, pa3pabarsiBaTh aITOPUTMBI M IPOTPAMMBbI IPUHATHUSA pelieHui u onTumu3zamu CY

—  BJAJIeThb HaBbIKAMHU pELICHUs 3aJa4 MPUHATUSA NPOEKTHBIX pelieHnid u ontumuzauuu TO u
CVY ¢ nomo111bI0 COBPEMEHHBIX MaTeMaTUYECKUX MAKETOB
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4. O0beM AUCIMIVIMHBI M BUABI Y4e0HO# padoThI

O6H_[a$I TPYAOCMKOCTb JUCHUIINIMHBI COCTAaBJIACT 2.0 3a4eTHEIX CAWHULIBI U IIPCACTABJICHA B

tabmnuue 4.1.
Tabmuma 4.1 — TpynoeMKOCTh TUCITUTLIAHBI

Buner yaeOHOM esTeNbHOCTH Bcero gacos CemecTpsl
8 cemecTp
AynuTopHbI€ 3aHsTHA (BCETO) 44 44
Jleximn 22 22
JlaboparopHbie pabOTHI 22 22
CamocrosTtenbsHas paboTa (Bcero) 28 28
OdopmieHre 0TYETOB I10 JIAOOPATOPHEIM padoTaM 12 12
[TpopaboTka JISKIIMOHHOTO MaTepralia
CamocTosaTenbHO€ U3y4eHHEe TeM (BOIPOCOB)
TEOPETUYECKON YacTH Kypca
Bcero (6e3 ax3amena) 72 72
OO6mast TpyI0EMKOCTh, 4 72 72
3aueTHble EnuHUIB 2.0 2.0
5. Conepxxanue TUCUMIIIIMHBI
5.1. Pa3aenan! JMCHMIIMHBI 1 BUALI 3aHATHI
Paznensr nuCHMIUIMHBI M BUBI 3aHATUN TPUBEICHBI B Ta0mwmie 5. 1.
Tab6muma 5.1 — Pa3gensl IUCIUIUINHEI U BUIBI 3aHATHH
HaspaHus pa3/ienioB JUCITUILTAHBI SR Sl s &S Ceges2g s
8 cemecTp
1 BBenenue B METOIbI IPUHSITHS TIPOECKTHBIX 2 0 2 4 OIIK-2, I1K-1
peleHui
2 Metoapl OTHOMEPHON OTITUMHU3AIINH 4 8 6 18 OIIK-2, TTK-1,
[1K-19, IIK-2
3 Metoab!l onTUMH3aUU (PYHKIIMA MHOTHX 8 6 10 24 OIIK-2, TIK-1,
TePEMEHHBIX ITK-19, T1K-2
4 MeTtoapl MHOTOKPUTEPHAITBHOM 8 8 10 26 OIIK-2, TIK-1,
ONTUMM3ALU [1K-19, IIK-2
Hroro 3a cemecTp 22 22 28 72
Hroro 22 22 28 12
5.2. Conep:xkanue pa3iejoB TUCUUIIMHBI (110 JEKIMIM)
ConeprkaHue pa3ziesioB TUCHUTIINH (TI0 JIEKIHM ) IPUBEICHO B TabmuIe 5.2.
Tabmuna 5.2 — ConeprkaHue pas3/ieoB TUCIHUILUIMH (TI0 JICKITUSM )
HazBanus pasnenon Cozeprxanue pa3ieioB AUCHUILIMHBI (10 JIEKIUIM) | 3 § 2. = % g
8 cemecTp
1 BBenenune B MeTOOBI 3ajaun ONTUMAJIBHOTO MPOEKTUPOBaHUS. OCHOBHBIE 2 OIIK-2,
MPUHSTHS IPOESKTHBIX MOHATHS TEOPUU IPUHSTUS MPOCSKTHBIX PEIICHUH U [1K-1

pelLeHui

OIITUMU3AIINH. HpI/IHI_II/IH ONTUMAJIBHOCTH B ITPUPOAC
1 TCXHHUKC. I/ICTOpI/IH Pa3BUTHA TCOPUN TPHUHATHUA
peLHeHI/Iﬁ U ONTUMM3aIUK. MaTeMaThdecKas

MMOCTAaHOBKA 3aJa4U MPUHATUA IIPOCKTHBIX pelHeHHﬁ.
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Mopenb 00beKTa MpoeKTHPOBaHUs. 3a1aua
ONTUMAJILHOTO TMpoeKTupoBaHusl. LleneBas GpyHKIHS.
MHorokpurepuanbHbI€ 3a0a4U.

Hroro
2 Metoapl onHOMEpHOH | MeToabl oHOMepHOH onTuMu3anuu. CBoicTBa 2 OIIK-2,
OITUMM3ALINU (GyHKIMI OHOM MepeMeHHOH. YHUMOIaIbHbIe ITK-1, TIK-

¢bynkun. Bemykeie gyaknun. Yenosue Jlnnmmna. 2

Knaccnueckuit MeTon onTuMu3anuy GyHKIUN OJHOM

IIEPEMEHHOM.

[IpsiMble MeTOIBI. METOIbI IUXOTOMMH, 30JI0TOTO 2

CEeueHMs.

Hroro
3 Metoap! ontuMuzanuu | Metozpsl 6€3ycioBHOM ONTUMU3AUUU (QYHKUINN 2 OIIK-2,
(GyHKIMI MHOTHX MHOTHX nepeMeHHbIX. CBoicTBa (yHKIIMI MHOTHX IK-1, IIK-
IIEPEMEHHBIX nepeMeHHbIX. Paznoxenue B psaj Teitnopa. Heo6- 2

XOJIUMBIE U JOCTATOYHbIE YCIOBUSI MUHUMYyMa
(yHKIIMM MHOTHX IlepeMeHHbIX. Kitaccuueckuit meton
ONTUMHU3ALUU

I'panuentHbIe METOIBI. METOIBI TPaIMEHTHOTO 4
CITYCKa, HAUCKOPEHNIIEro CIyCKa, COMPSIKEHHBIX
rpaueHTOB, IEPEMEHHON METPUKU. MeTOIbI
Herorona, Mapksapara. CpaBHEHHE METOJIOB

MeTto/p1 permeHns MHOTOSKCTPEMaIbHBIX 3a/1a4. 2
Crnyyaitnbiii mouck. CoueTaHue cIy4aifHOroO U
JIOKAJIBHOTO TTIOMCKA.

Hroro 8
4 Metonsl MeTo/1b1 MHOTOKPUTEPUATTLHON ONITUMH 3NN 2 OIIK-2,
MHOTOKPHUTEPUATHHOMN (MKO). MHorokpuTepuaibHbIe 33]]a41 B IPOEK- ITK-1, TIK-
ONTHUMHU3ALINT THPOBAHUHU TEXHHUECKUX CUCTeM. MaTemarndeckas 2

dhopmynuposka 3agaun MKO. CpaBHeHHE BEKTOPOB.
[Tapero-onTumanbHble pelIeHHs. DTarlbl pelIeHUs
MHOTOKPUTEPHAIIbHBIX 3a]1a4.

Knaccuduxkarnus meronos permenus 3anaa MKO. 2
CaegeHne K ONTUMHU3AIUH 110 CJIEA0BATEILHOCTH
YaCTHBIX KpUTEpUEB. MeTo/1 BBIICJICHUS TJIaBHOTO
KpuTepusi. MeToj1 moporoBoii ontuMusanuu. Merton
MOCJIEI0BAaTENbHBIX YCTYNOK. MeTos uieanbHon
TOYKH

Kputepun onTUMaIbHOCTH: YaCTHBIN, aJITU TUBHBIH, 4
MYIBTUILUIUKATUBHBINA, MUHUMAaKCHBIH. Croco0b1
BBIOOpa BeCOBBIX KOA(puIreHTOB. MeTo1b1
nony4deHust MHOxecTBa [lapeTo

Hroro 8

Hroro 3a cemecTp 22

5.3. Pa3aeJibl AUCHUILIMHBI M MEKIUCHUILIMHAPHBIE CBA3M € 00eCneYnBAKIIUMH (TPeAbIIyIHMU)
U o0ecrieynBaeMbIMHU (MOCJIEAYIONMMHU) TUCHHIIIMHAMHA
Pa3nenbl MTUCHUIUIMHBI U MEXAUCHUIUITMHAPHBIC CBSI3U ¢ 00ECTICYHBAOIIUMHE (TIPEABLAYIIUMH) U
obecrneunBaeMbIMH (IO CIEAYIONMMHI ) TUCIUTUTMHAMY TIPECTaBlIeHbI B Ta0nuie 5.3.
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Tabnuna 5.3 — Pa3nenb! AUCHUTUTHHBI M MEKTUCIIUIUTNHAPHBIC CBS3U

Ne pa3nenoB JaHHOM NUCUMIUIMHBL, JI KOTOPBIX
HEOOX0IMMO U3y4YeHHe 00eCIeUnBaIOIINX U

Hanmenosanue ucuunimy 00eCTeYnBaeMBbIX TUCIIHILIHH
1 2 3 4
[IpenmecTByroNMe TUCIUTUTMHBI
1 Maremarnyeckrue OCHOBBI TCOPHH CUCTEM +
2 Hay4Ho-uccnenoBarenbckas padoTa CTyIeHTOB-1 + + + +

[Tocnenyromuye AUCUUTUTAHBI

1 ABTOMaTu3upoBaHHbIE HHPOPMALTUOHHO-
YIPABJISIFOIIUE CUCTEMBI

+ + +

2 3amura BhITYCKHON KBaJM(UKAIMOHHON
paloThI, BKIItOYAs IIOATOTOBKY K IIPOLENype + + +
3alUTHI U TPOLENYPY 3aLUTHI

3 MojenupoBaHU€ CUCTEM YIIPABJICHUS + + +
4 Hay4yHo-nccienoBareabckas padoTa CTyICHTOB-2 + + + +
5 IlpenaursioMHas mpakTUKa + + +

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMUPYEMBIX IPH M3YYeHHUH AUCUMIIJIMHbI, U BU/I0B 3aHATHII
CootBercTBHE KOMIETEHLUH, (GOPMUPYEMBIX NpPU H3YYEHHHM AMCLUUIUIMHBI, U BHUJIOB 3aHATUN
MpeJCTaBIeHo B Tabnuie 5.4.
Tabmuua 5.4 — CooTBeTcTBHE KOMIETEHLUH, (GOPMUPYEMBbIX MNpPU HM3YYEHUU TUCILUIUIMHBI, U BHJIOB
3aHITHN

Bunnl 3ansatuit

DopMBbI KOHTPOJIS

Kommne
TEHIU
nu

=g S8 &6 S s8¢

o
=
&
N
+

+ + KonTponwsnas padbora, Koncnekr
CaMOTIOATOTOBKH, 3aIluTa
oTueTa, 3adeT, TecT

IK-1 + + + KonTponwsHas pabora, 3amura
otdera, OTYeT 1O JA0OpATOPHOU
pabore, 3auet, Tect

I1K-2 + + + KonTponwsHas pabota, 3amura
otdera, OTYeT 1O JA0OpaTOPHOU
pabore, 3auet, Tect

T1K-19 + + KoHcIIeKT caMOIIOArOTOBKH,
3amura otyera, OTYET IO
nabopaTtopHoit padore, Tect

6. UnTepakTuBHBIE MeTOAbI H ()OPMBI OPraHU3aAlUuM 00y4eHHU s
He npenycmorpeno PYIIL.

7. JlabopaTopHbIe padoThI
HaumeHnoBaHue 1abopaTopHbIX paboT npuBeneHo B Tabnuie 7.1.
Tabnuna 7.1 — HaumeHnoBaHue 1a00paTopHbIX paboT

o)
Ha3Banus paznenos HaumenoBanue nabopaTtopHbIx padoT -3 § gL = = g
8 cemecTp
2 Meroapl onHomepHoi | MiccnenoBanne METO10B OAHOMEPHOM ONTUMU3AIUN 8 OIIK-2,
ONTUMM3ALINHU (METO/IbI TUXOTOMUH, 30JI0TOTO CEUSHUS) IK-1, TIK-
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Hroro 8 19, TIIK-2

3 Merons! ontumuszanuu | besycnoBHass MuHUME3anUs (QPyHKIUH HECKOIBKUX 6 OIIK-2,
(bYHKIMH MHOTHX nepeMeHHbIX B cucteme MATLAB (cpaBHeHue ITK-1, TIK-
MIEPEMEHHBIX rpaaguentHoro merosia BFGS u cummnekcHoro metona 19, TIK-2
Henpnepa-Muna)
Hroro
4 Metopl Pemenne 3a1a4 MHOTOKpUTEPHUAIBLHON ONITUMH3ALUU 8 OIIK-2,
MHOTOKPHUTEpPUAIBHOMN Y MHOTOKPHUTEPHUAIBHOTO BEIOOpA B CHCTEME ITK-1, TIK-
OTITUMH3AINHT MATLAB 19, IIK-2
Hroro 8
Hroro 3a cemecTp 22

8. IlpakTHyeckue 3aHATUA (CEMUHAPDBI)
He npenycmorpeno PYIIL.

9. CamocrosiTeibHas padoTa
Bunel camocTosiTennbHON paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIUU MTPEICT aBJICHBI B
tabmuue 9.1.
Tabmuua 9.1 — Buael caMocTosATEIbHON pabOThl, TPYAOEMKOCTh U (OPMUPYEMbIE KOMIETEHIIUN

Bugsl camocrosTensHoli X £ 4 B S E
Haspanus paszienos g >3 552 2 DOopMBI KOHTPOJISt
paboThl ~ o o E D 2
8 cemecTp
1 BBenenue B MeTO/IbI [IpopaboTka JEKIIMOHHOTO 2 |TIK-1 Konrponbhas padora,
TIPUHSTHS PO ESKTHBIX Marepuaia Tecr
pelieHuit Hroro
2 Metoap! omHomepHori | [IpopaboTka JeKIIMOHHOTO 2 |OIIK-2, |KontpomnsHas paboTa,
ONTUMU3AINH Marepuana ITK-1, Otuet mo 1abopaTopHOIt
OdopMIleHHE OTYETOB 1O 4 gg%g' pabore, Tect
71a60paTOpHBIM paboTam )
Hroro
3 Metonsl ontumu3anuu | CaMOCTOATENLHOE 4 OI1K-2, Koncnekr
(YHKIIMI MHOTHX H3y4YCHHUE TeM (BOIPOCOB) ITK-19, CaMOITIOITOTOBKH,
MePEMEHHBIX TEOPETUYECKON YacTh ITK-1, KonTpomasHnas pabora,
Kypca [1K-2 OtueT no 1abopaTopHO
[IpopaboTka JEKITMOHHOTO 2 pabore, Tecr
Marepuaia
OdopmieHne 0T4ETOB 110 4
n1abopaTopHBIM paboTam
Hroro 10
4 Metonasl CaMoOCTOSsITEIBHOE 4 OIIK-2, Koucmekr
MHOTOKPUTEpPUATBHOMN M3y4eHHe TeM (BOIIPOCOB) [1K-19, CaMOIOAITOTOBKH,
OTNTUMM3AINH TEOPETUUYECKOHN YacTu [1K-1, Konrponshas pabora,
Kypca [1K-2 Ortuer 1o 1abopaTopHOii
[IpopaboTka JTEeKIIHOHHOTO 2 pabore, Tect
Marepuana
OdopmrneHne 0T4ETOB 110 4
71a00paToOpHBIM paboTam
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Hroro 10
HWroro 3a cemectp 28
Utoro 28
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PYIL

11. PeiiTunroBasi cucreMa /1jisi OLEHKH yCIIeBAeMOCTH 00y4YarOIIUXCS

11.1. BanjabHble OlIEeHKH /1JI51 3JIEMEHTOB KOHTPOJIs
Ta6muma 11.1 — baimbHbIE OLIEHKH JUTSI SJIEMEHTOB KOHTPOJIS

N . MaxkcuMalibHbI N
. MakcumaibHbIN MakcumanbHbIi
DneMeHThI y4eOHOM 0ast 3a epuoI Bcero 3a
6amn Ha 1-yto KT ¢ | Gann 3a nepuon
JEATENBHOCTH mexnay 2KT u Ha CEMECTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
8 cemectp
3ager 20 20
3ammTa oTyeTa 23
Koncnekr 15
CaMOTOITOTOBKH
Konrponbshas padora 15
OTtyeT no mabopaTopHOM 12
pabore
Tect 5) 5) 5 15
Hrtoro makcumym 3a 27 27 46 100
nepuoa
Hapacratomum urorom 27 54 100 100
11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MPEACTaBIeH B Tabmuie 11.2.
Tabmuma 11.2 — IlepecueT 6a710B B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH Ouenka
> 90% ot MakcuMabHOU cymMMBbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MmakcumaabHO# cymMMBbl O6auioB Ha naty KT 4
Ot 60% 10 69% OT MakcuMaIbHOM cymMMBbI OayutoB Ha naty KT 3
< 60% ot MakcumasibHON cymMbl 6au1oB Ha aaty KT 2

11.3. IlepecyeT cymMmMbI 02/VI0B B TPAAMIMOHHYI0 U MEKTYHAPOAHYIO OLIEHKY
[lepecueT cymmbl OalIIOB B TPAAMIIMOHHYIO U MEXIYHAPOJIHYIO OLEHKY MPEICTaBIeH B TaONIuUIe

11.3.

Tabnuna 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY

Hrorosas cymma 0anios,

Onenka (I'OC) YUUTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3aUTEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouens xoporio)
4 (x0opoI1110) (3a4TEHO) 75 - 84 C (xoporto)
70-74 D (ynoBieTBOpUTENHHO)
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65 - 69
60 - 64 E (mocpencTBenHoO)

3 (YyIOBIETBOPUTEINBHO) (3aUTEHO)

2 (HEeyOBJIETBOPUTEIBHO) (HE

Hwuxe 60 6amios F (HeynoBieTBOpUTEIIHLHO
3a4TEHO) (Heyn p )

12. YueOHO-MeTOAMYeCKOe U MH(OPMAIIMOHHOE 0O0ecedyeHue JUCIUIIMHBI

12.1. OcHoBHasi auTEparypa
1. Muxkonu, C.B. Teopust mpuHSTHSI YIpPaBICHUYECKUX pEIIEHUN. [DNeKTpOHHBIN pecypc] —
OnexrpoH. gan. — CII6. [Onexrponnsiit pecypc]: Jlanp, 2015. — 448 c. — Pexum nocrtyna - Pexum
nocryma: http://e.lanbook.com/book/65957 (nara oopamenus: 08.07.2018).
2. Konbun, B.B. MeTonp!l npuHATHS pemieHUi. [DIeKTpOHHBIH pecypc]| — DIIEKTPOH. JaH. —
CIIO. [Dnexrponssiii pecypc|: Jlanb, 2016. — 640 c. — Pexum pocryma - Pexum pocryna:
http://e.lanbook.com/book/71785 (mara ob6pamenus: 08.07.2018).

12.2. lonosHuTEAbHAS JIUTEpPATYpa

1. A. I Cyxapes, A. B. Tumoxos, B. B. ®enopos. Kypc meronoB ontumuzanuu: YueOHOE
nocobue Ay By30B / MOCKOBCKUH rocynapcTBeHHBIH yHHBepcuTeT UM. M. B. JlomoHoCOBa. - 2-€ u31. -
M.: ®usmariur, 2005. - 367 c. (Hanuuue B 6ubmuorexke TYCVYP - 30 5k3.)

2. Typynraes, JLII. OnTuMu3anus 1 MaTeMaTHYeCKHEe METOJIbI MPUHSTHUS PEICHUH @ y4eOHOe
nocobue: B 2 u. / JI. II. TypynrtaeB ; MunucrepcrBo oOpa3oBanusi u Hayku Poccuiickoii ®enepanuu,
ToMckuii rocygapCcTBEHHBIM YHUBEPCUTET CHUCTEM yrpasiieHus U paauoekrpoHuku (Tomck), Kadenpa
aBToMaru3auu 00padotku uHpopmarmu. - Tomck : TMIJIO, 2010 - . Y. 1. - Tomck : TMIJIO, 2010. -
210 c. (manuume B Oubnuorexke TYCVYP - 13 3k3.)

3. B.banau. MeToapl ONTUMH3AIUK: BBOJIHBIA Kypc. -M.: Pajno u cBs3b, 1988. -128c¢. (Hammuue
B Oubmorexke TYCYP - 18 9K3.)

4. Yepxkamuu M.B. Mojaenu u MeTo/ibl aHAIM3a MPOCKTHBIX PEIICHUN [DIIEKTPOHHBIN pecypc]:
yue6. mocobue. — Tomck ToMck. TOC. YH-T CHCTEM yIIp. M PAAHOICKTPOHHUKH, 2 U3-e, epepad., 2012, —
296 ¢ - Pexxum moctyma: http://new.kcup.tusur.ru/library/modeli-i-metody-analiza-proektnyh-reshenij-2
(mara o6pamenus: 08.07.2018).

12.3. YueOHO-MeTOAUYECKHE ITOCOOUS

12.3.1. O0s3aTesibHbIEe YUeOHO-METOANYECKUE MOCOOUS

1. babax JL.U., Yepkamuu M.B. Meroapl TpUHATHS TPOEKTHBIX pemnieHud / YueOHO-
METOJMYECKOe 0OecTieueHre sl BBIOJIHEHHS JabopatopHbIx paboT. — 2007 . — 119 c. [DnekrpoHHBII
pecype] [Dnekrponnsiii pecypc]: - Pesxxum gocrtyma: http:/new.kcup.tusur.ru/library/metody-prinjatija-
proektnyh-reshenij (mara oopamenus: 08.07.2018).

2. CuctemMHBIM aHaIM3, ONTUMHU3AIMS W TPUHIATHE PEIICHHH [DIEKTPOHHBIH pecypc]:
MeTtomudeckue ykazaHusl Uil camocTosTellbHON pabothl / B. I. bapannuk, E. B. Uctureuesa - 2014. 15
c. - Pexxum nmocryna: https://edu.tusur.ru/publications/5688 (nara o6pamenus: 08.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE OCOOMS /ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKUE MaTepHallbl Al CAMOCTOSATEIBHON U ayIUTOPHON paboThl 00ydaromuxcs
W3 YHCIIa JIWIl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbSI 1 MHBAIUIOB MPEAOCTABISIOTCA B (popmax,
aJalTUPOBAHHBIX K OTPAaHUYCHUSAM UX 3JI0POBbS U BOCIPHUATHS HH(POpMAITIH.

Jast M1 ¢ HAPYIIEeHUSIMU 3PeHust:

- B (hopMe ANEKTPOHHOTO TIOKYMEHTA;

- B M€4YaTHOM (popMe yBEeTUUEHHBIM HIPUDTOM.

JJis1 a1 ¢ HAPpYLIEHUSIMHU CJIyXa:

- B (hopMe AIIEKTPOHHOTO TOKyMEHTA;

- B IleYaTHOM (opme.

Jis1 U1 ¢ HAPpYLIEHUSIMU OTIOPHO-IBUIaTeJbLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

— B revatHoi popme.
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12.4. Ilpo¢eccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
http://edu.tusur.ru

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

http://e.lanbook.com.

http://lib.tusur.ru/

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

http://protect.gost.ru/

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

https://elibrary.ru/defaultx.asp

http://www.tehnorma.ru/

CoNooRLNE

13. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHue TUCIUILUINHBI U TPpedyeMoe MporpaMMHoe
odecmeyeHue

13.1. O61ue TpedoBaHNsI K MATEPUATBHO-TEXHUYECKOMY M MPOrPaMMHOMY 00ecneyeHuIo
AUCUHMILTUHBI

13.1.1. MarepuajibHO-TeXHMYECKOE U MPOrPAaMMHOe odecredyeHue s JeKIIMOHHbIX 3aHATHIl
JIyis poBeieHusT 3aHITUN JICKITMOHHOTO THITA, TPYIIIOBBIX W HHIUBUIYAILHBIX KOHCYIBTAIIHH,
TEKYILErO0 KOHTPOJS U MPOMEXYTOUYHOM arTecTalliy HCIOJIb3yeTcs yueOHasl ayJUTOpHUsl C KOJIMYECTBOM
MIOCAZI0YHBIX MECT He MeHee 22-24, 060pyaoBaHHask JOCKOM U CTaHIapTHOH yueOHOU Mebenbro. Merores
JEMOHCTPAIMOHHOE O00OpyI0BaHWE M Y4eOHO-HAIVISIAHBIE TMOCOOMS, O00ECIEUMBAIOIINE TEMaTUYECKUE
WJUTIOCTPAIUH 110 JIEKIIUOHHBIM pa3ziesiaM AUCLIUILINHBIL.

13.1.2. MaTepua/jibHO-TeXHUYECKOE U MPOrPaMMHOe ofecredeHnne s J1a00paTopHBIX padoT

JlabopaTopust HHOOPMAITMOHHOTO 00ECTICYCHUST CUCTEM YITPABICHUS

yqe6Ha51 AyaquTopuda JIA MPOBCACHUA 3aHSATHU JICKITMOHHOI'O THIIA, yqe6Ha51 AyIuTOpHUAa JIA
MIPOBEJICHUS 3aHATUI MPAKTUYECKOTO THUIIA, ydeOHas ayAUTOPUs JUIsl IPOBEICHUS 3aHATUH J1aOOpaTOPHOTO
THUIIa, MIOMCIICHUE NJIA MPOBCACHUA TCKYIIECTO KOHTPOJIA U HpOMC}KYTOqHOfI arrecranguu, IOMCIICHUE JJIs1
CaMOCTOSITEIBHOU PaOOTHI

634034, Tomckas ob6nacts, . Tomck, Bepmununa ynuna, a. 74, 329 ayn.

Ornrcanne UMEIOIIErocs 000PyIOBaAHMUS:

- Kommerorep WS1 (11 m.);

- Jlocka Gemasi;

- KoMriekT criennanu3upoBaHHON ydeOHOM Mebenu;

- Pabouee mecto IIpCriogaBarTeciisd.

[IporpammHO€ obecrieueHue:

— Enterprise Architect

— Far Manager

— Foxit Reader

— MatLab&SimulinkR2006b

— Mathcad 13,14

— Mathematica V 5.2.0

— Microsoft EXCEL Viewer

— Microsoft PowerPoint Viewer

— Microsoft Visual Studio 2005 Professional

— Microsoft Visual Studio 2013 Professional

— Microsoft Word Viewer

— OpenOffice 4

— Project 2007 Standard

— Windows 10 Enterprise

13.1.3. MarepuaJbHO-TeXHHYECKOE H IPOrPaMMHOe o0ecriedeHne 11 CAMOCTOSITEIbHON padoThI
st caMOCTOSTENTbHON paboThl MCHOJIB3YIOTCS y4deOHbIE ayTUTOPUU (KOMITBIOTEpHBIE KIIACChl),
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PaCTONIOXKEHHBIE TI0 aJIpecam:
- 634050, Tomckas obnacts, . Tomck, Jleanna npocmexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas obnacts, r. Tomck, Bepmuauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, r. Tomck, Bepmuauna ynuma, 1. 74, 207 ayn.

CoctaB 060pynOBaHMS:

- yaeOHas MeOeb;

- kommetoTepsl kiacca He Hke [I9BM INTEL Celeron D336 2.81T1. - 5 mit;

- KOMIIBIOTEPBI MOAKIIOUEHBl K ceTH «/HTepHeT» M 00eCleurBarOT IOCTYIl B 3JIEKTPOHHYIO
MH(OPMAITMOHHO-00Pa30BaATEIBHYIO CPEy YHUBEPCUTETA.

[lepedens mporpaMMHOTO OOECTICUeHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOe 00ecnedeHne JMCUUTIIHHBI VISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIH/I0B

OcBoeHME NUCHIUIUIMHBI JIUIIAMH C OTPAHWUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbS U WHBAIUIAMU
OCYIIECTBIISIETCS C UCHOJIb30BAHUEM CPEJICTB OOYUEeHHsI OOIEro U CrielnaibHOr0 Ha3HAuYeHUsI.

[Ipu 3aHsATHAX ¢ OOy4YaAIOIIMMHCS € HAPYLIEHHMSIMH CJIyXa TPETyCMOTPEHO HCIIOIh30BaHUE
3BYKOYCHJIMBAIONIEH amnmaparypbl, MYJIbTUMEIMHHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenadd yaeOHOM MHpOpMaMM B JOCTYNHBIX (hopMax, MOOMJIBHON CHUCTEMBI MpPErojaBaHus
Uig 00y4aromuxcsi ¢ MHBAIUIHOCTHIO, MOPTATUBHON MHIYKIMOHHOW CUCTeMBbI. YdeOHas ayAuTopus, B
KOTOPOM 3aHUMAIOTCsSI OOydJarolIvecss ¢ HapylleHHeM ciyxa, o0OpyJoBaHa KOMITBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOU, BUACOTEXHUKOM, IMEKTPOHHON JOCKOUN, MYITBbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ 00yYaIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TPEAYCMOTPEHO UCTOIb30BaHHE B
JIEKIMOHHBIX M YU€OHBIX ayAUTOPUSIX BOZMOKHOCTH MPOCMOTpPA YJAIEHHBIX 00BEKTOB (HAalIpUMep, TEKCTa
Ha JIOCKE WJIM ciiaiiia Ha 3KpaHe) MpU NOMOIIY BUACOYBETUUUTENCH 11s1 KOM(OPTHOTO IPOCMOTpa.

[lpn 3ansaTusx ¢ oOy4alOIMMUCA € HapPYLIEHWSIMH OIOPHO-JABUIaTeIbHOIO amnmnapara
UCIIOJIb3YIOTCSl allbTepHATUBHBIE YCTPOICTBa BBOJAa MH(OPMALMU W APYrHMe TEXHUYECKHE CpelICTBa
npuemMa/rnepenadd yueOHod uHpopMaIuu B JAOCTYMHBIX (opMaxX, MOOUIBLHOW CUCTEMBI OOydCHUS st
JONIed ¢ MHBAJIUHOCTHIO.

14. OneHouyHbIe MaTePHAJIbI 1 METOAHYECKHE PEKOMEHIAIUH 110 OPraHU3alNH H3YYeHHUsI
JUCIHUILINHDI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHATIOB M METOAUYECKHE PEKOMEH1anu
Jlyig olleHKH cTereHu c(hOPMUPOBAHHOCTU U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JAUCHUUILIMHON
KOMITETEHIMI MCIOJB3YIOTCSl OLICHOUHbIE MaTepUaibl B COCTABE:

14.1.1. TecroBbIe 3a1aHuA
1. Touxu, B KOTOPBIX MEpBasi MPOM3BOIHAS CTaIIOHAPHBIMY TOYKaMH (PYHKITHH
(hbyHKIHS OTHOW TIEpEMEHHON ompereneHa u
paBHa HYIIIO, Ha3bIBAIOTCS

TOYKaMU MUHHUMYMa

TOYKaAMU MaKCUMyMa

TOUYKAMHU SKCTPEMYyMaA

2. Touku, B OKPECTHOCTH KOTOPBIX IepBast
MPOU3BOAHAS (PYHKIIMU OJHON IepeMEeHHOM
MEHSIET 3HaK "Mumoc" Ha 3HaK "Munyc"

SIBJIAKOTCA TOYKaAMH MaKCUMyMa (bYHKLII/II/I

SABJIAKOTCA TOYKaMHU MUHUMYMa (bYHKLII/II/I
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HC ABJIAKOTCA TOYKAMH S3KCTpEMYyMa

Cpeau NpCAIOKCHHBIX BAPUAHTOB HCT IMMPABUJIBHOI'O OTBETA

3. ToukH, B OKPECTHOCTH KOTOPBIX TEepBas
MPOU3BOAHAS (QYHKIIMU OJHOW MepeMEHHOMN
MeHseT 3HaK "MuHyc" Ha 3HaK "mioc”

SIBJIAKOTCA TOYKaMHU MUHUMYMa (byHKLII/II/I

SBJIAIOTCA TOYKaMH MaKCUMyMa q)yHKHI/II/I

HE ABJIAKOTCA TOYKAMH S5KCTpEMYyMa

Cpeau NpCAIOKCHHBIX BAPUAHTOB HCT IMPABUJIBHOI'O OTBETA

4. Ecniu B CTalMOHAPHBIX TOYKAX (YHKIIMW OJTHOU
MepEeMEHHOM BTOpasi IPOM3BOHAS OIpeeeHa U
MOJOKUTETbHA, TO

9TO TOYKHM MaKCUMyMa

TOYKM MUHHUMYMa

TOYKH Teperuoa

Cpeav NpCIIOKCHHBIX BAPUAHTOB HET IMMPABUJIBHOT'O OTBETA

5. 'pasnentom (pyHKIIMKM MHOTHX TIEpEMEHHBIX
Ha3bIBAETCA

BEKTOp, KOMIIOHEHTaMH KOTOPOTO SBIISIFOTCSl YaCTHBIE
MPOM3BOIHBIC 3TON (QYHKIIMH

MaTpuIia, JEMEHTaMH KOTOPOH SBJISIOTCS YACTHBIE
MTPOM3BOJIHBIE BTOPOT'O MOPSIKa

CKaJISIPHOE MPOU3BEAEHUE BEKTOPA, KOMIIOHEHTAMU KOTOPOT'O
SIBJISIFOTCS YaCTHBIC TIPOM3BOHBIC 3TON (DYHKIIMH, HA BEKTOP
MIPOU3BOJIBHBIX PUPAIICHUN HE3aBUCHMBIX TEPEMEHHBIX

Cpeav NpCaIOKEHHBIX BAPUAHTOB HET ITPABUJIBHOI'O OTBETA

6. B cranmonapHo# Touke QYHKIIMUA MHOTHX
HepeMeHHI)IX UMECT MECTO MI/IHI/IMyM, €CJIU B
DTOHN TOYKE

BCC€ YITIOBBIC MUHOPBI MaTPHUIIbI I'ecce OTOXKUTEIBHBI

BC€ YIJIOBbIE MUHOPBI MAaTpPUIIHI [ ecce oTpHuIaTenbHbI

YIIIOBBIE MUHOPBI MaTPHIIBI [ ecce MEHSIOT 3HaK C IUTIoca Ha
MUHYC

BC€ YIJIOBbIE MUHOPBI MaTpPUIlhI [ ecce paBHBI HYIIO

7. B cranpionapHoi Touke (YHKIIMH MHOTHX
MepeMEHHBIX IMEET MECTO MAKCHUMYM, €CIIH B
3TOU TOYKE

YIIIOBBIE MHHOPHI MaTpHIIbI | ecce, HaunHas ¢ IepPBOTO,
OTPHIIATENLHOr0, MEHSIOT 3HAK C MUHYCa Ha IITIOC

BC€ YITIOBBIC MUHOPBI MaTpHUIIbL I'ecce monokuTEILHBI

YIJIOBBIE MUHOPBI MaTpHLbl [ ecce MEHSIOT 3HaK ¢ IJIKoca Ha
MHHYC

BC€ YIJIOBbIE MUHOPHI MaTpHULIbI [ ecce paBHBI HYIIO

8. [lepBoii Bapnanmeit GyHKIINHA MHOTHX
MEPEMEHHBIX Ha3bIBACTCS

CKaJISIPHOE MIPOM3BEACHNE IPaJueHTa (PyHKIUU HA BEKTOP
IPOU3BOJIBHBIX NPUPALICHUI HE3aBUCUMBIX IEPEMEHHBIX

MaTpHLa, JIEMEHTAMHI KOTOPOU SBJISIOTCS YACTHBIE
IIPOU3BOHBIE BTOPOT'O MOPSIAKA

BEKTOP, KOMIIOHEHTaMH KOTOPOT'O SIBJISIFOTCSL YaCTHBIE
POMU3BOAHBIE 3TON (PYHKIIMH

Cpe€ay NpEAJIOKECHHBIX BaApHaHTOB HET ITPaBUJIbHOI'O OTBETA

9. Onementamu Matpuusl ['ecce sBsiroTCs
(YHKIIMM MHOTHX TT€PEMEHHBIX

YACTHBIC ITPOU3BOAHBIC BTOPOI'O IMMOPsAKa (1)YHKI_II/IPI

YACTHBIC ITPOU3BOAHBIC IICPBOI'O MOPAAKA Q)YHKHHH

KOOpAWHATBI CTAHUOHAPHBIX TOYCK (I)YHKI_H/II/I

Cpean NpCUIOKCHHBIX BAPUAHTOB HECT MMPABUJIBHOI'O OTBETA
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10. [nst byHKIMH
2 2
f()—(>):(xl_3) +(X2_2)
4 9
X =1{3,2)

B TOYKC

HUMECT MECTO MUHUMYM, TaK KaK B 9TOH TOUKE YIJIOBBIC

1
— 0
2
MUHOPBI MaTPUIIBI ITOJIOKUATEIBHBI
O -
9
1
E 0
oTpeAenuTens MaTpullbl ['ecce 5 >0
0 _

9

3HaueHHEe (PYHKIHU B 3TOM TOUYKE PaBHO HYIIO

BTOPBIC CMCIIAHHBIC IIPON3BOJAHLIC paBHBI HYJIIO

11. /Inst 3aga49um Ha YCIOBHBIN AKCTPEMYM
f(X)=(x, —1)° +(x, —1)*> —>extr,
npu x,+x,=2
¢bynkus Jlarpamka uMeet B

L(%,2) = | (% =D + (%, —1)7 |
+A (% + X, —2)

L(%,2) = 4| (% =17 + (-7 |
_2;{1

L(%,2) = | (% =D + (6~ D)7 |
+4 (X% +X,)

L(X,/T) =A,(% _1)2 +4,(%, _1)2
+A, (X + X%, —2)

12. Tlpu pellleHUH 3a1a4 Ha YCIOBHBIH AKCTPEMYM
Ut QYHKIIFI MHOTHX TIEPEMEHHBIX ITPH HAJTMYHUU
OTpaHWYEHHUH THTA PABEHCTB METOIOM
HeoIlpee/IeHHbIX MHOXKUTENeH Jlarpanixka,
KOJIMYECTBO 3TUX MHOXHUTENEH

Ha eMUHUITY OOJIBIIIEe YeM KOJIMYECTBO OTPaHUICHUH

PaBHO KOMMYECTBY OTPaHUYCHHNA

PaBHO KOJIMYECTBY HE3ABUCHUMBIX IIEPEMEHHBIX

MCHBIIC YE€EM KOJTHYCCTBO OFpaHI/I‘IeHI/Iﬁ

13. 3010THIM CEUEHUEM OTPE3Ka (a, b)

Ha3bIBaeTCA JeNeHNE dTOTO OTPe3Ka HEKOTOPOH
TOYKOM X TakK, YTO BBIIOIHAETCS YCIOBUE

b—a:b—x
b-x x-—a
b-a_3
b-x 2
b-a-o6
X=
2

Cpean NpCIIOKCHHBIX BAPUAHTOB HECT MMPABUJIBHOI'O OTBETA
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14. TIpu perreHUH METOIOM HEOMPEICICHHBIX
MHOXuUTeNel Jlarpanka 3aJjaun Ha yCIOBHBIN
AKCTPEMYM

f(X)=(x, —1)° +(x, —1)*> —>extr,

npu x,+x,=2
KOOpAWHAThl CTAIMOHAPHBIX TOYCK MOXHO HaWTH
U3 pCIICHUA CUCTEMBI ypaBHCHI/Iﬁ

2(x, =D +4=0,
2(x, -1+ 4, =0,

\ﬂi(x1+x2—2):0.

2(x =D +4=0,
2(x, -1 + 4, =0,

A (X% +X,)=2.

N

2(x, -1) -4, =0,
2(x,-1) -4 =0,
(% +X,—2)=0.

N

Cpeau NpCIIOKCHHBIX BAPUAHTOB HET IMPABUJIBHOT'O OTBETA

15. Meron Herorona-Padcona perienus 3amay Ha
6e3yCIOBHBIIT SKCTpeMyM jutst pyHKImn | (X)
3aKJIFOYAETCs B MOCTPOCHUH CXOISIICHCS K TOYKE

ok o
MHWHUMYMa MOCJI€A0BATCIIbHOCTU X TaKoOH, 4TO

X=X ~t, Vf (X). e t,, VF(X) - mar nonexa

Y TPaJieHT QPYHKIIMK COOTBETCTBEHHO, IIPUYEM IIar
BBIOMpaeTcs u3 TpeOOBaHMS yOBIBAHUS 3HAUEHUS PYHKITUU
Ha Ka)KJIOM II1are

Xt = g —Vf ()"(k),rne Vi ()?k) - 'PaJINEHT

(hyHKIHH

X =% + VFf ()?k),rne Vi ()?k) - TpaJHeHT

(yHKIHH

Cpe€au NpCaIOKEHHBIX BApUAHTOB HET IMPABUJIIBHOT'O OTBETA

16. Meton HaHCKOPEHTIIEro CITyCKa PEIICHUS
3a/1a4 Ha 0e3yCIIOBHBIN SKCTPEMYM i (DYHKIIMH

f (X) 3aKIIIOYAETCS B IOCTPOCHUH CXOIAIIEHCS

ok
K TOYKE MUHHMYMa IOCJIEA0BAaTENbHOCTH X
TaKOM, UTO

X< = X -t Vf ()?k), e t,, Vf (Yk) - IIIaT MOMCKa

Y TpajineHT (PyHKIMN COOTBETCTBEHHO, TPUYEM IIar
BEIOMpaeTcs U3 yCJIOBUSI MUHUMYMa (YHKIIUU

p(t)=f (X" —t.vf (2"))

X<t = g — Vf ()?k),rne \Y4i ()?k) - FPaJIHenT

(hyHKIIH

X< =%k + VFf ()_('k),r;[e \Yi (Yk) - IPaJIMeHT

(hyHKIIIH

Cpe€ay NpEAJIOKECHHBIX BaApHaHTOB HET ITPaBUJIbHOI'O OTBETA

17. Kitaccuueckuii METO pelieHns 3a/1ad Ha
YCIIOBHBIH 9KCTPEMYM C OTpaHWYCHHSIMH THIIA
PaBEHCTB 3aKIII0YAETCS B TOM, YTO

U3 YPaBHEHUH B CUCTEME OTPAHUYEHUI CTOIBKO
NEPEMEHHBIX, CKOJIbKO MMEETCS OIPAaHUYEHHUH, BBIPAKAIOTCS
yepe3 OCTaBIINECs [TIEpEMEHHBIE, TIOCIIE Yero MoACTaHOBKON
3THUX BBIPRXECHUH B LIENEBYIO (DYHKIUIO 3a/1a4a CBOAUTCS K
3ajiaye Ha 0e3yCIOBHBIM SKCTPEMYM

JUISL PEIICHUS TPUMEHSIOT METO HEONPeneIeHHBIX
MHOXuUTenen Jlarpanxka

VISl PEIICHHS] TPUMEHSIOT METOA ITPapHbIX PYHKIUN
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Cpeau NpCAIOKCHHBIX BAPUAHTOB HCT IMMPABUJIBHOI'O OTBETA

18. docrarouHoe yclioBHE MaKCUMyMa (PYHKIIUN
MHOTUX TIEPEMEHHBIX (OPMYIHPYETCSI
CIIEAYIOMUM 00pa3oM

€CJIM B CTaHHOHapHOﬁ TOYKEC q)YHKHI/II/I MHOT'UX IMEPEMEHHBIX
BTOpasd Bapuanud q)yHKHI/II/I MCHBIIIC HYJIA, TO 9TO TOYKa
MaKCUMyMa

€CJIM B CTaHHOHapHOﬁ TOYKEC q)YHKHI/II/I MHOT'UX IMEPEMEHHBIX
BTOpasd NpoOru3BOAHAS MCHBIIC HYJIA, TO 9TO TOYKAa MAKCHUMYyMa

€CIIM B CTAl[IOHAPHOH TOUKe (PYHKIIMH MHOTHX TTePEMEHHBIX
BTOpas Bapranus QyHKIHU OOJIbIIE HYIS, TO 9TO TOUYKA
MaKCHMyMa

€CIIM B CTAI[IOHAPHOH TOYKE (PYHKIIMA MHOTUX MEPEMEHHBIX
BTOpas Bapuanus QyHKIMK paBHA HYIIO, TO 9TO TOUYKA
MaKkCHUMyMa

19. BekTop-TpaueHT cKansipHON QYHKIHH
MHOTHX TTEPEMEHHBIX YKa3bIBaeT

HarpaBJieHHEe HaUCKOPEHIero pocta QyHKIUH

HarpasJieHue YObIBaHUST (PYHKIIHU

HarpasJieHrne pocTa QYHKIIHH

Cpeav NpCAIOKCHHBIX BAPUAHTOB HET IMPABUJIBHOI'O OTBETA

20. JlocrarouHoe yciaoBue MUHUMYMa (DYHKITUH
MHOTHX TIEPEMEHHBIX (OPMYITUPYETCsI
CIIEIYIOIIM 00pa3oM

€CIIM B CTAI[IOHAPHOH TOYKe (PYHKIIMH MHOTUX MTEPEMEHHBIX
BTOpas Bapuanus QyHKIHK OOJbIIE HYIIS, TO 9TO TOYKA
MHUHHMYyMa

€CIIM B CTAI[IOHAPHOH TOYKE (PYHKIIMH MHOTUX MTEPEMEHHBIX
BTOpasi MPOM3BOAHAS OOINBIIE HYIIS, TO 3TO TOYKa MUHUMYMa

€CJIA B CTAIIMOHAPHON TOUYKE (PYHKIIMH MHOTHX TEPEMEHHBIX
BTOpast Bapuanus GyHKIIMH MEHBIIIE HYJIS, TO 9TO TOYKA
MUHUMYyMa

€CJIA B CTAI[MOHAPHON TOYKE (PYHKITMM MHOTHX IT€pEMEHHBIX
BTOpast Bapuanus (GyHKIINH paBHA HYIIO, TO 3TO TOYKa
MUHUMYMa

14.1.2. 3auér

03O\ DN kWi~

. YHumoanbHbie QYHKIUU.
9. Boimykiibie pyHKITUH.

. Dranbl OPMYIUPOBKH 3314l ONTHUMAILHOTO MTPOEKTUPOBAHHUSL.
. Omnpenienienre rpaHul] 00beKTa ONTUMH3AIIIH.

. Be16op ynpapisieMbIx mapaMeTpoB, KpUTEPUEB, OTPAHUYCHUIA.

. CBOICTBA AOMYCTUMBIX MHOXKECTB M IICJICBBIX (DYHKIIHI.

. [eomeTpuueckoe npencTaBieHe HEPABEHCTB.

. [eomeTpuueckas uHTEpIIpeTaIMs 3a/1a4 ONTHMH3AIIHH.

. Knaccudukanus 3agay ontumMuzanu

10. Knaccuueckuit MeTos onTUMHU3AIUN (GYHKIIUU OJTHOU MEPEMEHHOM.
11. MeToapl JUXOTOMHH, 30JI0TOTO CEUECHU.

12. I'pagueHTHBIE METOIBI.
13. Mertoapl TpPagMEHTHOTO CITyCKa,
[IEPEMEHHON METPUKHU

HaHCKOpeﬁmerO CITyCKa, COIIPSKCHHBIX TPaIUCHTOB,

14.1.3. Bonpochbl Ha caMONOATOTOBKY

OO6nacTi NPUTAKEHUS HIKCTPEMYMOB

dopmupoBaHe 0000IIEHHON 11eNIeBON (QYHKIUH.
Jl1anoroBele MpOIEyphl peIIeHUs] MHOTOKPUTEpHAIIbHBIX 3a/1a4
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14.1.4. TeMmbl KOHTPOJBHBIX PadoT
UccnenoBanrie METOA0B OJHOMEPHOM ONITUMU3AIUHN (METOIbI IUXOTOMHH, 30JI0TOTO CEUECHMUSI)
MeTo bl MHOTOKPUTEPUAIILHON ONITUMHU3ALIUN

14.1.5. Temb1 1200paTOpHBIX padoT
UccnenoBanrie METOA0B OJHOMEPHOM ONTUMHU3AIUH (METOIbI TUXOTOMUH, 30JI0TOTO CEUCHUS)
Mertoap! onTUMHU3AMK HYHKIUNA MHOTHUX ITEPEMEHHBIX
MeTo1bl MHOTOKPUTEPUAIIBHON ONITUMHU3ALIUN

14.1.6. MeTonn4eckune peKoMeHAalH

W3yyeHne IUCHMIUIMHBI OCYIIECTBISETCS B (opMe y4eOHBIX 3aHATHHA IOJ PYKOBOACTBOM
IpodecCOPCKO-IIPENOAABATEILCKOTO cOCTaBa Kaenpbl M caMOCTOSATENIBHOI MOJTOTOBKH OOyJaroIIuXCs.
OCHOBHBIMU BHJAMH YYEOHBIX 3aHATHH MO W3YYCHUIO JAHHOW JWCIUIUIMHBI SBISIFOTCS: JIGKIMOHHOE
3aHATHE, JIabopaTopHas paboTa, KOHCYIBTAIMs IMpernojaBarens (MHAUBHIyalbHas, rpymmoBas). [Ipu
NPOBENEHUHM  Y4YEOHBIX 3aHSATHA  HCIONB3YIOTCS  DJIEMEHTHl  KIACCHYECKHMX H  COBPEMEHHBIX
MEeIarOTUYECKUX TEXHOJIOTUH, B TOM YHCIIe MHTEPAKTUBHBIE METO/IbI 00yUYEeHHSI.

Mertoarueckne yKa3aHus MO BBITIOJTHEHUIO Ja00PaTOPHBIX U CaMOCTOSTEIBHBIX Pa0OT MPUBEICHBI
B [2 u 1, n.12.3 HacTosmiei paboueii mporpamMmsi |

14.2. TpeOoBaHNsl K OLIEHOYHBIM MaTeprajiaM /Jisl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
310pOBbS U MHBAJIUIOB
JAns 7y ¢ OrpaHUYEHHBIMM  BO3MOYKHOCTSIMH  3JI0POBbSI M HMHBAJIUIOB MPEAYCMOTPEHBI
JOTIOTHUTEIBHBIE OIEHOYHBIE MaTepuabl, IEPeUueHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmumna 14 — JlomomHUTETBHBIE MaTepUalbl OIICHUBAHUS JIJISl JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310POBbSI 1 MHBAJIUJIOB

Kareropun Bubl TONMOMHUTEIBHBIX OLEHOYHBIX ®opMbI KOHTPOJISL M OLIEHKU
oOy4arouxcs MaTepHuaoB pe3yNbTaToB 00y4YeHUS

TeCTBI, IINCBbMCHHBIC CAMOCTOATCIIBHBIC
paboThI, BOMPOCHI K 3a4E€TY,
KOHTPOJIbHBIC pa0OTHI

[Ipeumy1iecTBEHHO MUCHMEHHAs
poBepKa

C HapymeHusiMu
ciyxa

C napymenusamu | CobGeceoBaHme 0 BOIIpocaM K 3auety, | [IpenmyiecTBeHHO yCTHasi TpOBEpKa

3peHHs OTIPOC O TEPMHUHAM (MHAWBUTYATBHO)
C HapymeHusiMu Pelienue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0O0ThI, MUCbMEHHbIE | [IpenMyriecTBeHHO qUCTaHIIMOHHBIMU
JIBUTATEIHHOTO CaMOCTOSITENIbHBIE paOOThI, BOMPOCHI K MeTOoIaMu
arrmapara 3a4ery
C orpanunuenusiMu 1o | TecTbl, TUCbMEHHbBIE CAMOCTOSITENIbHbIE [IpeumyliecTBEHHO TPOBEPKa
o0LIeMeTUITUHCKUM paboThl, BOIPOCHI K 3a4ETY, METOJJaMH UCXOJISl U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4YaIONIerocsi Ha MOMEHT MPOBEPKU

14.3. MeToauyeckue peKOMEHIAMH M0 OLIEHOYHBIM MAaTepUAaJIaM /sl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMHU 30POBbSI U MHBAJTU/I0B

Jis aun ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3[0POBbSI M HHBAIUJOB MpeIycMaTpPHUBACTCS
noctymnHast popma nperocTaBiIeHUs 3a1aHui OIIEHOYHBIX CPEACTB, 2 UMEHHO:

— B Ie4aTHou (opme;

— B [€4YaTHOM (popMe ¢ yBeIHMUEHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTE€HHS ACCUCTEHTOM 3a/IaHUsI BCIIYX;

— MPEI0CTaBICHHE 3aJJaHuUsl C UCIIOJIb30BAHUEM CYpI0IIEPEBOIA.

Jlumiam ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAJIUIAM YyBEITHUYMBACTCA BpeMsl Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux oOydarolmuxcs mpeaycMaTpuBaeTcs
nocTymHas popma MpenoCcTaBICHHUs OTBETOB Ha 3a/IaHus, 2 IMEHHO:

— MMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMITBIOTEPE;
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- Ha0OP OTBETOB C HCIIOJIb30BAHUEM YCIYT' ACCUCTEHTA;

- MPEACTaBICHNE OTBETOB YCTHO.

[Ipouenypa oleHMBaHUS pe3ynbTaToB OOYYEHUS JIMI] C OrPAaHUYECHHBIMH BO3MOXHOCTSIMH
3I0POBbSI U MHBAIMJOB 10 JUCLUUIUIMHE MPEAYyCMaTpPHUBAET NpenocTaBieHue MH(opMmanuu B (opMax,
aIalTUPOBAHHBIX K OTPAaHMYCHHUSM UX 37I0POBbS M BOCHPUATHS UH(OPMAILIUN:

J1st Iun ¢ HapyLIeHUsIMM 3peHu:

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOH (popMe yBETMUEHHBIM HIPUPTOM.

Jist uL ¢ HAapyLIeHUsIMM CJIyXa:

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA;

- B reyatHoi opme.

J1st n1 ¢ HapylIeHUsIMH OTIOPHO-ABUTaTe/ILHOIO anmnapara:

- B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA;

— B mevyaTHou opme.

[Ipy HEOOXOAMMOCTH JUISl JHUI C OTPAaHMYEHHBIMH BO3MOXXHOCTSMH 37I0POBbS M HWHBAIUIOB
IpoIleTypa OLEHUBAHUS PE3YIbTaTOB 00yIEHHUST MOXKET IPOBOJAUTHCS B HECKOJIBKO JTAIOB.
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