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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucuunvaa 51.B./1B.07.01 CucteMbl oAgep>KKY IPUHSTHUS PELLieHU OTHOCUTCS K 4aCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IIK-3: Cnocobex TIK-3.1: 3Haem mMemoObl IIK-3.1: KoumponbHas
cosoasams u aHanu3a u uccneo0o8aHust 3Hamb mexHono2uu paspabomku | paboma 3quém:
uccnedosams HoBble | yamemamuueckux modeneil 6  |u npumerenus CobecedosaHue K
oHMposbHas paboma
mamemamuueckue .
obaacmu ¢pyHoameHmanbHoil | aneopummuyeckux u
Moodenu 8 " .
uHpopmamuku u npoepaMMHbIX pewleHull 8
ecmecmeeHHbIX P pozp p
HayKax, UH(pOPMAYUOHHBIX obaacmu cucmemHoz0 u
npOMblUIeHHOCTU mexHonoeuil NpuKAaoHO20 NPO2PAMMHO20
u 6usnece, c yuemom | IIK-3.2: Ymeem onpedensmb | obecneuenus
803ModicHOCcmell K/louesble ceolicmea u
COBPEMEHHDIX 02paHuyeHust cucmembl
P I1K-3.2:
UHGOpMayUOHHBIX
mexnonozuil u Ymemb npumeHsimb Memoobl
npo2pammuposaHus u paspabomku npozpamm
CUCMEeMHO20 U NPUKAAOHO20
KOMNBIOMepHOU HasHaueHus
MmexHUKU
3. CTpyKTypa U cojep)kKaHHe AUCIUILIUHbI
3.1 TpyAa0eMKOCTb AUCLUII/IUHBI
ouHas
O011as TPy/J0eMKOCTBD, 3.€. 3
Yacos o yue0HOMY IJIaHY 108
B TOM UMCJIe
ay//MTOPHbIE 3aHATUSA (KOHTAKTHasi padora):
- 3aHATHSA JIEKI[HOHHOT'0 THIIA 24
- 3aHATHSA CEMHHAPCKOI0 TUMA (MPaKTHYeCKue 3aHATHs / TabopaTopHbIe PaboThi) 0
- KCP 1
caMmocTosATe/IbHasA padoTa 83
ITpomexyTouHas arrecTanys 0
3auéT




3.2. CozepkaHWe NUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacoe u 8uobl yuebHbIx 3aHamull)

HaumeHoBaHMe pa3[iernoB U TeM JUCLATUIMHbBI Bcero B TOM UHC/Ie
Yyachl
( ) KonrakrHas pabora (paboTa BO
B3alMO/IeICTBUY C IIperiojaBaTesnem),
Yyackl U3 HUX
3aHATHS CamocTosTe/nbHas
CEeMHHApPCKOro pabora
3aHATHUS THTAa obyuarowerocs,
JIEKLIMOHHOTO | (TIpaKkTHUeckue | Bcero qacel
TUMa 3aHsATHs/abopa
TOpPHbBIE
paboThI), Uacel

b b b b ¢

0 0 0 0 0
Tema 1. BBesieHue B MoJie/ny, MeTO/Ibl U IIPOrPaMMHBIe CPeZICTBA MPUHATUS 9 9 0 9 7
OINTHMAaJbHbIX PelleHUH.
Tema 2. ONTUMaTBLHOCTb METO/OB ONTUMM3AL[H. 18 4 0 4 14
Tema 3. XapakTepucTHUeCKre aJrTOpUTMbI IIOMCKa 9KCTpeMyMa 27 6 0 6 21
Tema 4. MHOroMepHble 33/jJauy ONTUMHU3ALUY U METO/bI UX pelleHHs Ha 2 8 0 8 14
OCHOBe CXeM pe/lyKLIMH Pa3MepHOCTH
Tema 5. PazpaboTka MporpaMMHBIX CHCTEM TOAAEPKKU MTPUHATHS PeLleHni 31 4 0 4 27
Arrecranus 0
KCP 1 1
Utoro 108 24 0 25 83

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI

Tema 1. BeesieHre B MOZieJTH, MeTO/Ibl ¥ TIPOTPaMMHBIe CPe/ICTBA MPUHATUS ONTUMAabHBIX PellieHU.
1.1. OkcTpeManbHBIE XapAKTEPUCTUKY (PYHKI[UH 1 TOCTAHOBKY 3a7iayu ONTUMU3aI[|H.
1.2. O011as MoZie/Tb MeTO/Ia OTITUMH3AL[HH.

1.3. O611jas BEIUMC/TUTEBHASA CXeMa METO/Ia ONITUMH3aI[HH.

Tema 2. ONTUMaNbHOCTE METOAOB ONTUMU3ALIUH.

2.1. OueHKH 3KCTpeMyMa 10 KOHeUHOMY YKCTY UCTIBITaHUM.

2.2. TlocTaHOBKa 3a/ilaud ONTUMAa/JTbHOCTU METO0B ONTTUMH3ALIUMU.

2.3. DNCUNIOH-0NTUMA/IBHOCTD.

2.4. ITocnenoBaTenbHO-ONTUMA/IBHBIE METO/BI.

2.5. OpHoliaroBasi ONTUMaabHOCTb.

2.6. AcumnToTAYeCKast ONTUMaIbHOCThb

Tema 3. XapakTepucTUueckue aJrOpUTMbI ITOMCKA SKCTPEMyMa

3.1. Mogenb XxapakTepUCTUUeCKOr0 aArOPUTMa ONTUMU3ALIUHN.

3.2. TIpuMepbl U3BECTHBIX XapaKTePUCTUUYECKUX aJITOPUTMOB I7100a/IbHOTO TIOMCKA.
3.3. IByCTOPOHHSISI CXOLUMOCTb U YCI0BUE OCTaHOBKHU.

3.4. Yc/i0BUS BCHOAY TUIOTHOU CXOJUMOCTH.

3.5. JlokanbHO-oNTUMabHast CXOAUMOCTb.

3.6. [locTaTOUHBIE YCIIOBHUS CXOAUMOCTH K I71I00a/TbHOMY ONTUMYMY.

3.7. IHBapHaHTHOCTD K JIMHEHHOMY TPeoOpa30BaHUIO 1[eIeBON (YHKIHU.

Tewma 4. MHOrOMepHbIe 33/laui ONITUMU3ALIMU U METOAbI X pellleHHsl Ha OCHOBe CXeM PeJyKIIMU pa3MepHOCTU

4.1. TloctaHoBKa 0011]eli 3a/jaul MaTeMaTHUeCKOT0 TIPOrPaMMHUPOBAHUSI.




4.2. PeyK1si CJI0O)KHOCTH MHOTOMEPHBIX MHOTO3KCTpeMasbHbIX 3a7au.

4.3. MHoro1aroBasi cxeMa pefyKiuu. [loctpoeHue v peayKiys QYHKI[UU JOTTYCTUMOCTH.

4.4. Ob11ast cxeMa MHOTOILIArOBOM PeyKIIMU KaK CUCTeMa BJIO>KEHHBIX OJJHOMEDHBIX 3a/lau ONTUMH3ALUH.
4.5. CTpyKTypa AOMyCTUMBIX 00/1acTel 0[HOMEPHOTO TIOMCKaA.

4.6. CBolicTBa OAHOMEPHBIX 10/3a/lau MHOT'OLLIATOBOM CXEMBI.

4.7. Vicniosib30BaHUe XapakTepUCTUUECKUX alTOPUTMOB JIJIs1 pellleHNs OJJHOMEpHbIX I10/13a/au.

Tema 5. Pa3paboTka MporpaMMHBIX CHCTEM TO/AePKKH IPUHSTHS PelleHni

5.1. ®yHKUMOHAJ U CTPYKTypa NPOrpaMMHOM CUCTeMBI TIOJAeP>KKU MIPUHSATHS PelleHU.

5.2. [IpoekTHpOBaHUe aArOPUTMHUUECKOTO HallOJIHEHUS [IPOTPAMMHOM CHCTEMBI.

5.3. Peanu3anus auasioroBoro uHTEpdeiica.

5.4. TIpoBeieHe BEIUMCIUTEIBHBIX SKCIIEPUMEHTOB Ha K/lacCcax TeCTOBBIX 3a/au.

5.5. CpaBHeHue 3¢ (heKTUBHOCTH a/ITOPUTMOB OITTUMU3AI|H 110 METO/Ty OTIePal[MOHHBIX XapaKTepPUCTHK.

4. YueOHO-MeTOJHUECKOe 00ecrieueHre CaMOCTOSITe/IbHON PadoThI 00yUaro X Cs

CamocrosTenbHas paboTa 00yJarOL[UXCsl BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM M
3aZlaHUSIM JIJIsT TeKYIIero KOHTPOJISI ¥ TIPOME)KYTOUHOW aTTeCTalluy TI0 UTOTaM OCBOEHUsl AUCLUTUIMHBI
MIPUBEJeHHBIM B II. 5.

1. l'pyarus Braguvup AnekcanapoBud. PeyKiuysi pasMepHOCTH B 3a/jauax I7100ambHOM
OTNITUMM3AINY : YueOHO-MeToauueckoe ocobue / B. A. I'pumarus ; HHI'Y um. H. U. JTo6aueBckoro,
WHcTuTyT MHPOPMAaLIMOHHBIX TEXHOIOTHUM, MaTeMaTHKU U MexaHuKU. - Hywkuuii Hosropog : I3a-Bo
HHI'Y, 2016. - 17 c. - TeKCT : 3/1IeKTPOHHBI., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=823661&idb=0.

2. BacunbeB ®ezop [TaBnoBuy. Yuc/ieHHbIE METO/IbI PEIIeHHsT 9KCTPeMaTbHbBIX 33/au : yueb. rmocobue
JUIs1 CTy/IEHTOB BY30B, 00y4aromuxcs 1o crienyansHocTy "TIpukiaz. MaTtemMaTtuka'. - U3z, 2-e,
niepepad. u gor. - M. : Hayka, 1988. - 549 c. : un. - ISBN 5-02-013796-0 (B miep.) : 1.60., 178 3k3.

3. I'eprens Bukrop [TaBnoBuu. A6comtoT. [IporpaMMHast cuctema Ji/isi UCC/leZIoBaHUM U U3yUeHust
METO/IOB I/100a/TbHOM ONTUMM3ALUH : Yuel. Tocodre / HIKeropojcKuii rocyAapCTBeHHBIN
yHuBepcureT uM. H. U. JlobaueBckoro. - H. HoBropog : 3a-so HHI'Y, 1998. - 141 c. - 15.00., 53 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHWeM JIUCLUIIUHBI):
1. Cpega pa3pabotku MS Visual Studio

2. [IporpaMMHasi CHCTeMa MHOT03KCTpeMasibHOU ontuMu3ariuu Globalizer (pa3paboTka Kadeapsi):
https://github.com/OptimLLab/Globalizer

3. [IporpaMMHasi CHCTeMa MHOT03KCTpeMaibHOM onTuMu3aniuu iOpt (pa3paboTka kKadeapsi):
https://github.com/aimclub/iOpt.

5. @®oHJ OLEHOYHBIX CPeJCTB /I/Ifi TeKYIero KOHTPOJIsi YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIllero KOHTPOJIA yCIieBaeMOCTH C yKa3aHMeM KpuTepHeB X OLleHUBaHHUA:

5.1.1 TumnoBble 3apaHus (omeHouHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /A  OLEeHKHU
copmupoBanHocTu KomnereHyuu ITK-3:



KoHtposibHas 1o pasgeny "XapakTeprucTUuecKye aaropuTMbl”

ITocTpouts 5 nepBbIX TOUEK UCIbITAHWH, TOPOXK/JaeMbIX P pellleHUH 3aauu

|x| = min, x€[-8,4] -1, 2, 3 BapuaHTbI

|x| > min, xe[-4,8] - 4,5, 6 BapuaHTbI

MeToAoM MNnaBcKoro ¢ m = mj u Mmetogom CTpOHrMHa c r' = r'j, rae j - Homep
BapunaHTa.

1l BapyaHT: ml =2,r1 =4
2 BapuaHT: m2 =4,r'2 =2
3 BapmaHT: m3 =5,r'3 =3
4 BapnaHT: m4 =5,r'4 =3
5BapnaHT: m5 =4,r5 =2
6 BapMaHT: mb = 2, r'6 = 4

Kpurtepuu oueHnBanus (oneHoUYHoe cpeicTBO - KoHTpoO/IbHasA padoTa)

Ouenka Kputepun orjeHMBaHYA

3a4TeHO KOHTpOJ’IbHaH paGOTa BBITIO/IHEHA C HE3HAUYUTE/IbHBIMU IO PEIITHOCTAMM.

He 3auTeH0  KoHTposibHast paboTa BBINOHEHA € TPYObIMU OIIMOKaMH.

5.1.2 TunoBble 3ajaHusi (oumeHouHoe cpeactBo - CoOecefoBanue) s
copmupoBaHHocTH Komnerennuu ITK-3:

1.

ITocTaHoOBKM 3a/ia4 ONITUMH3adl|H.

. O01iast MoJieNTb MeTO/la OIITHMU3ALIUH.

. O0111ast BEIUMC/TUTE/bHAS CXeMa ONTHMH3aI[UOHHBIX METO/IOB.

. AnipriopHbIe NpeATIo/I0XKeHUs U OLIeHKH SKCTpeMyMa.

. MuHrMakcHas ¥ 6aliecoBa ONTUMAaTbHOCTh METO/IOB OTITUMU3AI[HH.
. € —OTNTUMaJsbHbIe aTOPUTMBI.

. [IpyHLMIT 0fHOIIAar0BOM ONTUMAaTbHOCTH.

. AcuMnITOTHYeCKast OTITUMAIbHOCTD 1 ONTTUMA/IbHOCTD TI0 TIOPSIAKY.

. XapaKTepI/ICTI/IIJECKI/Ie AJITOPUTMBI OIITUMa/IbHOCTH. OHpe,Z[EJIEHI/Ie " MMPpUMEDBLI.

OLI€eHKH



10.Y c/ioBust ABYCTOPOHHEN CXOJUMOCTH U YCIOBUE OCTaHOBKHU.

11.Bcrofy mI0THAs U JIOKaAbHO-ONTUMa/IbHAsA CXOAUMOCTb.

12.TocTaToyHbIe YCIOBUS CXOJUMOCTH K T7100a/TBHOMY 9KCTPEMYMY.
13.MHoroluaroBasi cxeMa pegyKUuu pasMepHoCcTu. CeueHrs U MPOeKLUH.
14.0cHOBHOE COOTHOILIEHHEe MHOT'OLLIArOBOM CXeMbl peJlyKLIMK pasMepHOCTH.
15.CTpyKTypa JOMyCTUMBIX 00/1acTeli OJHOMEPHOT'O MOUCKa.

16.BrInyk/ible U MOHOTOHHO-YHHUMOZA/IbHbIE OrPaHUYEeHUSI.

17.CBoiicTBa pelylIMPOBAaHHBIX OJHOMEPHBIX QyHKIWMA. Cemapabe/bHble 3a/jauu.
18.JIMniImn1eBoCTb peAyLMPOBaHHBIX OHOMEPHBIX (QYHKLMM.

Kputepuu onenuBanus (oneHouHoe cpeacTBo - CobecefoBaHue)

OreHka Kpurepuu orjeHuBaHus

3a4TeHO Ha BOITPOCHI CO6EC€,Z[OBEIHI/IH MOJIy4YeHbI OTBETHI C HE3HAUWTE/IbHBIMU IMOTr'PEHTHOCTAMM.

He 3auTeHO [Ipo/IeMOHCTPUPOBAHBI OTBETHI C TPyOBIMH OIITMOKAMHU.

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs 10 JUCIUIIMHE ITPH TPOMEe)XyTOYHOMH
arTecTanuu

IITkana oneHuBaHusi C()OPMHPOBAHHOCTH KOMIIeTEHLINHI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO ouYeHb
J10X0 X0po1I0 OT/IUYHO MPeBOCX0/{HO
POBaHH HUTe/IbHO puTe/IbHO XOpo1I0
0CTH
KoMIerT
eHIUH
(uHANK
aropa
AOCTHIK He 3a4YTeHO0 3a4YTeHOo
eHus!
KoMIIeT
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb poset
o o 3HaHUM B
3HaHUN MuHyManeH | 3HaHUU B obneme YpoBeHb
TeopeTUYeCcKoro o] obObeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. " JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe " oLeM 3HaHUU B
HeBo3MO>KHOCTb 1l ypoBeHb 1o11eM COOTBETCTB
MHHUMa/TbHBIX o rporpamme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiouieM
o TpeboBaHUH. MO/rOTOBKU TIpeBbILIAOLe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Hmenu mecto . JomymieHo M [porpamMMy
BCJ/Ie/ICTBUE MHOTO . HomyeHo MOATOTOBK
rpy6ble oMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HEeCKOJ/IbKO u. Ommbok
HecylecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
ormbok
VMenus OtcyTcTBHE [Ipu pelueHun IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilposemonc | ITpopemMoHCTp
| MMHMMAaIbBHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHBI BCe




BCe
OCHOBHBIE
BCe
BCE yMeHUsl.
OCHOBHBbIE OCHOBHBIe
OCHOBHBIE Perenst
yMeHUSI. YMeHWUsI.
YMeHUSI. BCE OCHOBHBI®
o Perenst Periens! Bce
YMeHHH. PeliieHbl Bce | OCHOBHBIE YMeHUSI.
3a/jay He THUIIOBbIE OCHOBHBbIe
HeBO3MO>XHOCTb OCHOBHEbIe 3a7iaum C PeliieHbI Bce
TIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauu. OT/le/IbHBIM | OCHOBHbIE
N OBaHbI HerpyObIMH | HerpyObIMu
yMeHHH BoInosHeHsl | © 3a/lauM.
OCHOBHBIE OmMOKaMH. | OIIMOKAMM.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BbimosiHeHs!
ymenus. Vimenu | BeinosHeHsl | BeinosHeHbI
OTKaza B TOJIHOM €HHBIMU BCe 3a/JjaHus, B
MecTo rpy0Obie BCE BCe 3aJ]aHUs
obyuarorierocsi ot obbeme, HO | HeJoueTam | TOJTHOM
omubKH 3a/laHust, HO | B IIOJIHOM
oTBeTa HEeKOTOphle | 1, obbeme Ge3
He B obbeMe, HO
c BBITIO/THEH HeJJ04eToB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obbeme d
3a/laHusl B
HefloueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI IIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MOXXHOCTh 3a/jay He HaBBIKU NIPU npHt .
JUist HaBBIKU NIPU TBOPUYECKUN
OLIEHWTDb Ha/lure | TIPOZIeMOHCTPHP peleHnn pelIeHn’
Hagblku pelLeHust pelueHnr TOAIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIe/[CTBUE HaBbIKY. VIMenu X 33714 C HBIX 3a/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocst OT | OMHOKK u o1MboK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana oneHMBaHUA IIPU IPOMEXYTOYHOHN aTTeCTaliiu
OneHka YpoBeHb NO/FOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[UMCLIUIIMHA, COPMHUPOBAHBI HAa YPOBHE HE HIDKE «IIPEBOCXOJHO», MPOEMOHCTPHPOBAHBI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0UeHb XOPOLLIO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO [UCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | X0Ts Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs 6bI 0[jHa KOMITETEHLMsI CHOPMUPOBAHA HAa YPOBHE «ILJIOX0O»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH

pe3y/ibTdaTOB 06y'~le}[l/lﬂ Ha HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBble 3ajaHus (oueHOYHOe cpeAcTBO - KOHTpo/ibHass padora) /I OLEHKH
copmupoBaHHocTH KomneTeHuu [1K-3

KoHTposibHasa no pa3geny "MHorowaroBas cxema pegykumm pasMmepHocTun"
BapunaHt 1

f(}'l )= }'1: -61,+1,+9—> min

-2y, =22.0<sy,<4

-

Bapuanr 2

S(y:y)= ,1'1: -6y, —y,—7 —>min

_zc_‘:vllliz:(}{_‘:-]-‘:ii

Kpurepuu ouennBanus (oneHoUYHoe cpe/icTBO - KoHTpo/IbHasA padoTa)

OneHka KpuTtepun orjeHMBaHYA

3a4UTeHO KOHTpOJ’IbHaH pa60Ta BBITIO/IHEHA C HE3HAUYUTE/IbHBIMU IO PEITHOCTAMM.

He 3auTeHO  KoHTposibHast paboTa BBINOJHEHA € IPYObIMU OIIMOKaMH.

6. YueGHO-MeTOAMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIUILTHHBI (MO/1y/151)



OcHOBHasi uTeparypa:

1. T'opogeukuii C. FO. HenuHeliHOe nporpaMMUpOBaHie ¥ MHOTOKCTpPeMasibHast OITUMU3aLius : yueb.
rocobue / Huxkeropozickuii rocyjapcTBeHHbIN yHUBepcuteT uM. H. U. JTobauerckoro. - H. Horopog :
N3p-Bo HHT'Y, 2007. - 489 c. - (Mogenu 1 MeTo/jbl KOHEUHOMEPHOM ONTUMMU3al[uK ; BhIM. 2). - ISBN
978-5-85746-987-3 : 90.00., 82 5k3.

2. I'pumaryud Bragumup AjtekcanzpoBud. PeyKius pa3MepHOCTH B 3a/jauax rio0anbHOR
ONTUMM3AINY : yueOHO-MeToauueckoe nocobue / B. A. I'putuarus ; HHI'Y um. H. 1. Jlo6aueBckoro,
WHcTuTyT MHGOpPMaL[MOHHBIX TEXHOIOTUM, MaTeMaTUKU U MexaHUKU. - Hroxkauii HoBropoy, : YI3a-Bo
HHI'Y, 2016. - 17 c. - TeKCT : 3/1eKTPOHHBI., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=823661&idb=0.

3. CtponruH Poman ['puropseBry. YucieHHble MeTO/[bl B MHOIO3KCTpeMaslbHbIX 3ajavax : (MHPOpM.-
CTaT. anropuTMel). - M. : Hayka, 1978. - 240 c. : un. - (OnTumu3sanus 1 ucciefioBanye onepaimii / H. H.
Mowcee). - 0.75., 25 3K3.

4. BacunbeB ®ezop I1aBnoBuu. UncieHHbIe METO/BI PellleH s SKCTPeMasbHBIX 3a7au : yueb. rmocobue
JUTS CTYZIEHTOB BY30B, 00YYaroIUXCs 10 crieljuaibHoCTH "TIpukiiaza. mareMaTuka'. - 13z, 2-e, nepepab. u
pom. - M. : Hayka, 1988. - 549 c. : un. - ISBN 5-02-013796-0 (B nep.) : 1.60., 178 3k3.

[JomnonHuTtenbHas 1uTeparypa:

1. Kapmanor Bnagumup I'eoprueBuu. MaTtemaTtrnyeckoe porpaMMHUpOBaHue : [yueb. mocobue [ijist By30B
1o crieranbHOCTH "TlpuKiagHas matemaTka']. - 3-e u3g., mepepab. u for. - M. : Hayka, 1986. - 286,
[1] c. : rpad. - 0.80., 127 3k3.

2. Ceprees flpocnaB [ImutpreBnd. [JuaroHanbHble METO/IbI I7I00aIbHOM ONTUMU3ALMN. - M. :
dusmatmt, 2008. - 352 c. - (bubmmoTeka Hiskeropockoro rocyjapcTBeHHOTo yHruBepcuteta um. H. U.
JlobaueBckoro). - ISBN 978-5-9221-1032-7 : 270.00., 16 3k3.

3. T'eprens BukTop I[1aBnoBuy. Ab6comot. [IporpaMmMHast cuctema Aijist NCC/ieJOBaHUM U U3YUeHHs
METO/IOB I/100a/TbHOM ONTUMM3ALUHY : Y4el. mocobue / HKeropojcKuii rocyiapCTBeHHbI YHUBEPCUTET
um. H. 1. JlobaueBckoro. - H. Hoeropoz : M3a-s8o HHI'Y, 1998. - 141 c. - 15.00., 53 3k3.

4. Cyxapes A. I'. Kypc metozos ontumusanuu / Cyxapes A. I'., Tumoxos A. B., ®esopos B. B. - 2-e
u3g. - Mocksa : PU3IMATIIUT, 2011. - 384 c. - bubnuorp.: A0CTyIHa B KAPTOUKe KHUTH, Ha caiite DBC
Jlanb. - Knura u3 kouiekiy PU3IMATIIUT - Matemaruka. - ISBN 978-5-9221-0559-0., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=665794&idb=0.

[TporpammHoe oGecrieueHre 1 VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM JIMCIATUIMHBI):

[TporpammHas cucTeMa MHOTO3KCTpeManbHOM ontumu3sarnui Globalizer (pa3paboTka kadezapsi):
https://github.com/OptimLLab/Globalizer

ITporpamMmMHasi cicTeMa MHOTO3KCTpeMasibHOM onTrMu3aiiuu iOpt (pa3paboTka Kadeipbl):
https://github.com/aimclub/iOpt.

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHUe JUCHUIIMHBI (MOY 1)

YueOHble ayJUTOPUU [jisi TIPOBeJeHHs] Y4eOHbIX 3aHSTHH, TMpPeAyCMOTPEHHBIX 00Opa3oBaTebHON
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUeCKUMHU
Cpe/iCcTBaMHU 00yUeHUsI.



[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma coctaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/cneranbHoct  02.03.02 - dyHpameHTanbHasi WHGOpPMaTMKA M WH(POpPMalMOHHbLIE
TeXHOJIOTUH.

Astop(b1): JlebeneB Vnbs ['eHasibeBUY, KaHAWAT TEXHUUECKUX HayK.
3aBenyroumii kKaeapoii: bapkanoB KoHcTaHTHH AjleKcaH/IpOBUY, JOKTOP TEXHUUYECKUX HayK.

ITporpamMma oo6peHa Ha 3ace/jlaHUM MeTOANUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpoTOKO
Neb6.
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