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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuaa 51.0.12 MeTozipl ONTUMU3ALIMKA OTHOCUTCS K 00s13aTeIbHOM YacTH 00pa3oBaTe/TbHON
MPOrpamMMBbl.

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
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: lemoHcmpupyem OIIK-1.1: CobecedosaHue
npumMeHsmb 3HAHUe OCHOB8 8bicuuell 3Hamb noHamus u KoumponbHas 3quém:
€CMeCMEEHHOHAYUHBL | yiamepmamuku, Gusuku, ymeepacOeHus OUCYUNAUHDBI paboma 3adanus
eu o
8bIYUCAUMENbHOU mexHUKU U | «MemoObl onmumusayuu» Omuem no
obujeuHdceHepHble
npo2pamMmuposaHust 1abopamopHbIM
3HAaHUs, Memoobl OK3ameH:
MAMeMAMUYECKo20 OIIK-1.2: [lemoHcmpupyem OIK-1.2: pabomam Koumponsie
ananusau yMenue petambd Ymemb pewamb
MOo0enupoeaHus, npogeccuoHanbHble 3a0auu ¢ 60NnpocChbl
mamemamuyeckue 3a0auu u
meopemuyeckoz0 u npumeHeHuem
npobiembi 8 0baacmu mMemooos
IKCNEepUMEHMAbHOZ | ecmecmeeHHOHAYUHBIX U onmumusayuL;
bl
0 UccnedoBaHus & obujeuHdceHepHbIX 3HaHUl,
npogeccuonanbHoii 00Ka3bl8amb paHee U3yueHHble
Memo008 MamemMamu4eckozo
desimenbHOCMU; mamemamuyeckue
aHanu3a u MooeauposaHus.
ymeepoicOeHus 8 obaacmu
OIIK-1.3: [lemoHcmpupyem
Memoooe onmumusayuu
Haauyue npakmuyecKo2o
onbima meopemu4eckozo u
3KCNepUMeHMAAbHO20 OIIK-1.3:
uccnedosanus 06sexmos Baadems annapamowm ycnoeuti
npopeccuonatbHoil onmumanabHOCMu Npu pewieHuu
desme/ibHOCU KOHKpemHblXx 3a0au
OIIK-7: CnocobeH OIIK-7.1: JlemoHcmpupyem OIIK-7.1: CobecedosaHue
paspabambieamb 3HAHUe OCHOBHBIX S3bIKO8 3Hamb OCHOBHbIe YUCACHHbIEe KoumponbHas 3quém:
aneopummbt u Npo2paMMuposaHus u paboms! |MemoObl pewieHus 3a0au paboma 3adanus
npozpammbl,
¢ 6azamu OaHHbIX, onmumu3ayuu Omuem no
npu2oOHble 014
ONepayuoHHbIX cucmem U 1abopamopHbIM
npakmu4eckKoz2o OK3aMeH:
npuMeHenus; 060/10UeK, COBPeMEHHbIX OIK-7.2: pabomam onmoie
Npo2pamMMHbIX cpeo p
Ymemb ucnonb3ogamsb GONDOCH
paspabomku P
uucaeHHble MemoObl pelieHus
UHGOPMAYUOHHBIX CUCMeEM U
B KOHKpemHblX 3a0ay
mexHono2ull
onmumu3ayuu
OIIK-7.2: IlpumeHsiem sA3bIKU
npo2pammupo8aHust U pabomslt
¢ 6asamu OaHHbIX, OIIK-7.3:
COBpeMeHHble npozpamMHble | B1AOeMb UUCeHHbIMU
cpedbl paspabomKu Memodamu peuleHust




UH(pOpMAYUOHHBIX cucmem u
mexHonozuil 015
asmomamusayuu 6usHec-
npoyeccos, pewieHust
NpUKAAoOHbIX 3a0au
Pa3AUUHBIX KAACCO8, 8e0eHUst
6a3 0aHHbIX U
UHGOPMAYUOHHBIX XPaHUAULY
OIIK-7.3: Umeem
npakmuyeckutl onbim
Npo2pamMMmupo8aHust, Omaaoku
U mecmupogaHust
npomomunoe npoepammHo-
MexHUUeCKUX KOMNIeKCo8

3a0au

ONMUMU3AYUOHHBIX 3a0au

3. CTpyKTypa U cojep)kKaHHe AUCIUILTAHBbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O61yasi TPy/10eMKOCTBb, 3.€. 6
Yacos 1o yue0HOMY IIaHy 216
B TOM 4HC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHas1 padoTa):
- 3aHATHUS JIEKIIHOHHOT0 THIIA 60
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHble padoThI) 58
- KCP 3
caMocTosTe/IbHasA padoTa 59
IIpomexyTouHasi aTTecTalis 36

JK3ameH, 3aUéT

3.2. CozepxaHWe JUCLUIIIVHbI

(cmpmeypupoeaHHoe no memam (pa36e/1aM) C YKdsdHuem 0mee0eHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacog u 8uobl yuebHbIx 3aHamuil)

HauMeHoBaHue pas/ienoB U TeM JAUCLUILIMHBI Bcero B TOM 4HCIIe
4yackl
( ) KoHTakTHas pabora (pabota Bo
B3aUMO/IeHCTBUY C IIperiofiaBaTesiem),
Yackl U3 HUX
3aHATHA CamocTosTe/nbHas
CeMHUHapCKOro pabora
3aHaTHA THMa 00yuatoLerocs,
JIEKIIMOHHOTO | (TIpakTrueckue | Bcero Hachbl
TUMa 3aHsATHs/Nnabopa
TOpHBIE
paboThI), Yacsl
¢ ¢ 9 o ¢
0 0 0 0 0
1. HesvHeliHbIe ONTHMH3aL{IOHHBIE MO/, 3afaua 6e3ycnoBHOM 93 4 4 8 15
ONTHMHU3ALIMU U K/1acCuuecKast 3ajjaua Ha YC/IOBHbIN 9KCTPeMyM
2. DNIeMeHTBI BBIITYKJIOTO aHa/Iu3a. Y CJI0BUs ONTUMa/IbHOCTH B 3a,adax 55 28 12 40 15




MaTeMaTH4ecKoro NporpaMMHUpPOBaHUsl. D/IeMeHTbl TeOPUM ONTHMa/IbHOTO

yTIpaB/leHus].

3. OnTuUMasbHble anropuTMbl IIOMCKa 3KCTpeMyMa. MeTo/ibl ONTUMHU3aLUH 31 4 12 16 15
(GYHKIMI OHOW TIepeMeHHOH.

4. Kimaccuyeckyie unc/ieHHBIe METOZIbI pellieHHs 3a/ja4 0e3yCIoBHON U

YCJIOBHOM onTUMHU3aLi. HekoTopble MeTO/jbl pellieHust 68 24 30 54 14
MHOT09KCTpeMasbHbIX 3a/jau.

Arrecrarus 36

KCP 3 3

HUroro 216 60 58 121 59

Copiep>kaHue pa3/e/ioB U TeM JUCIUILTHHBI

1. HenvHeliHbIe ONTUMHK3AI[MOHHBIE MO/Ie/TH. 3a/jaua 6e3yC/IoBHOM ONTHUMH3aI[UK U K/IacCUdecKas 3ajiaya Ha
YCJIOBHBIN 5KCTPEMYM

[MonsTre o 3ajauax onTUMU3aLuy. [IprMepbl ONTUMHU3alIMOHHBIX 3a/ady. Cxema BBIUUCIUTETEHOTO
SKCriepruMeHTa. TeopeMbl CyIIeCTBOBAaHMs PeIlieHHs 3aJjau MorcKa IKcTpemyMa. HeoOxoauMblie 1 [0CTaTOYHbIE
YCJIOBHSI ONITUMA/IbHOCTH B 3ajiaue Oe3ycioBHOM onTrMu3anuu. Knaccrdeckasi 3ailaya Ha yC/IOBHBIN
skcTpemyM. DyHKIMA Jlarparka. TeopeMbl 0 HEOOX0ZUMOM YCIOBUHM ONTUMAJTBHOCTH TIEPBOTO M BTOPOTO
nopsifika. JJoctaTouHbie yC/I0BUSI ONITUMATBHOCTH.

2. DneMeHTHI BBIMYK/IOTO aHau3a. ¥ CJIOBUS ONITUMAILHOCTH B 3a/ladyaX MaTeMaTHyeCKOro IporpaMMUPOBAHUSI.
OneMeHThI TEOPHH ONTUMAa/ILHOTO YIIpaB/ieHusl. BhIMyK/ible MHOXeCTBa 1 BBIMYKJIble QYHKLUU. [IpuMepsl.
BHyTpeHHUe omnepaluM B Kjacce BhIMYKIbIX GYHKLUMNA. BoilyKnas 3aaua oNTUMH3aLMU U ee OCHOBHbIE
cBoiictBa. [JuddepenivanbHbie KpUTEPUN BEIMYKI0CTH. CH/TBHO BBITYK/TbIe (DYHKITUM U KPUTEPUH CUTBHOMN
BBIMYK/IOCTH. TeopeMa CyIL[eCTBOBaHUS ¥ eJMHCTBEHHOCTH pellleHHs BBIMTYK/ION 3a1auk C CUTbHO BBITYK/IOM
1esieBoi GyHKIHel. TTpoeKIusa TOUKHA Ha MHOXKeCTBO. TeopeMa 0 pa3s/ie/isSioliel MIepriyioCKOCTH U Teopema 00
OTOpHOY runepriockoctd. Teopema otaemumocTu. Teopema ®aHa. Heob6XoauMble yCIOBHSI ONITUMATBHOCTH B
TepMUHaX HarpasieHud. [AuddepeHiraabHOe yCI0BYUe ONITUMaNIbHOCTU B 3a/jaue MUHUMU3aLUK GyHKIMMU Ha
BBIMYK/I0M MHOKecTBe. KoHkpeTH3auus guddepeHIansHOrO YCIOBHS ONTUMATBHOCTY B 3aiade
MUHUMM3aLUM (QYHKI[MM Ha BBIMYK/IOM MHOKECTBe JJis Clly4aeB, KOTJa JOMyCTUMOEe MHOXXEeCTBO SIBJ/ISIeTCS
rUrepriapasuieierure/ioM U HeoTpUIlaTeTbHBIM OKTaHTOM. 3ajlaua MaTeMaTHUeCKOTo MPOrpaMMUPOBaHHUSI.
HeobxouMble yC/I0BUSI ONTUMAILHOCTU B 3aJjaue MaTeMaTUYeCKOro MPOrpaMMUPOBAHUS (TIPUHLIMIT
Jlarpanska). Y c/I0oBUSI pery/IsIpHOCTH B 3aflaue MaTeMaTHueCcKOro NMporpaMMHpoBaHusi. JJocTaTouHble YCIOBUS
OIITUMa/IbHOCTH, OTIpejiefisieMble MPUHLMIIOM JlarpaHxa, /st pery/sipHO# 3a/jaud BBITYKJIOTO
nporpamMmmupoBanusi. Teopema KyHa-Takkepa. [JocTatouHble yc/ioBUsl OTITUMAIBHOCTH B 00IIel 3aiade
MaTeMaTu4yeckoro nporpaMMuposanus. Bekrop Kyna-Takkepa. TeopeMa cyliecTtBoBaHus BekTopa KyHa-
Takkepa, OcHOBHBIE TeopeMbl Teopyu ABoiicTBeHHOCTU. Teopema KyHa-Takkepa B ¢opMe ABONCTBEHHOCTH.
®opMy/TUPOBKa MPUHIIMITA MakcuMyMa. [TpocTelimias 3alaua ONTHUMaIbHOTO OBICTPOZIEHCTBYSA. 3aiaua
BapUaL[MOHHOTO UCUMCTEHUS.

3. OnTUMasbHbIe alrOPUTMBI [TOMCKa 3KCTpeMyMa. MeTo/ibl ONTUMH3aLWU (GYHKLUN O/JHOU TTepeMeHHOM.
YaumogansHble GyHKLUHU. ONTUMAa/IBHBIN aCCHBHBINA METOJ, TOMCKA MUHMMYMa YHUMO/AIbHBIX (DYHKLIAH.
Mertoz ®uboHauun. MeToz 3010TOTO ceueHust. ONTHMaNbHBIN NTAaCCUBHBIA MeTO/] TIOMCKa MUHUMYyMa
JIUTIIALEBBIX GyHKUMA. ToUHas HYDKHSS MUHOPAHTA A1t GYHKIUN, Y0BJIeTBOPSIOIINX YCIOBUIO JIUMmIImIia.
CBoiicTBa TOUHOM HIDKHEH MUHOPAHThL. MeTo ToMaHbIX. MeToA KyCOUHO-TMHEMHOM anmpoKCHMaLWH.

4. Knaccuueckue YiCieHHbIe METO/IBI pellieHNs 3aiay 6e3yC/I0BHON U YCIIOBHON onTuMu3ayi. HekoTopkle
MeTOZAbI pellieHrsI MHOT03KCTPeMaslbHBIX 3a/au.

HauvasnbHble cBeieHHs1 0 YMC/IEHHBIX METOJaX ONTUMHU3aLUM QYHKLUWN MHOTUX TlepeMeHHbIX. CX0AUMOCTh U
CKOPOCTh CXO/IMMOCTH METOZIOB ONTUMH3AIMU. Y CIOBUSI OCTaHOBKU. HarpaBieHue yobiBaHus. BeIOOp JHHbBI
I1ara B MeTofiax criycka. ['pagueHnTHbiN MeTo. CXOAUMOCTE B C/Ty4ae HeBBIMyK/I0M MUHUMU3UDYeEMOU



¢dyHxmM. CXoJUMOCTh U OLleHKa CKOPOCTH CXOJUMOCTH B C/Tyuyae CHUIbHO BBIMYKI0H MUHUMH3UPYeMOU
¢bynkuu. Obcyxenue meroga. Ilpumepsl. Meton HetoToHa 1 ero Movdukanuy. KBa3nuHbIOTOHOBCKHE
MeTozbl. ITprmepsl. [ToHSATHe CcONpsKeHHBIX HalpaBAeHUH U UX CBOMCTBA. MeTO/bl CONPSPKeHHBIX
HarpaieHu. MeTog, conpsikeHHbIX TpafiieHToB. MeTo/, COnpsKeHHbIX HalpaB/ieHU HyJ/1eBOTo MopsJKa.
Merog Xyka-/xuBca. Metoxn Hengepa-Muga. Ilpumepsl. Metog nipoekuyu rpagueHTa. Teopema CXOUMOCTH.
Ob6cyxpaenue meToa. MeToz, yC/IOBHOTO TPa/IMeHTa U er0 CXOAUMOCTh. KOHeUHbI MeTo | pelieHus 3a/jau
KBaJjpaTUYHOI' 0 NPOrpaMMHpoBaHusl. MeToz muHeapu3sany. CXo4uMOCTb MeTo/ia WTpadHbIX (YHKLUIA.
O1eHKH CKOPOCTH CXOAUMOCTHU. [IpocTeiimii anropuTM Metoa mwrpados. IIpumepsl. MeTos napamMeTpu3anuu
1esieBolt GyHKLIMA. MeTo/bl, OCHOBaHHbIE Ha PeIyKI[MH pa3MepPHOCTU. MeTo/bl, OCHOBaHHBIE Ha allpUOPHOMN
vHOPMaLUY 0 MUHUMH3HMPYeMOU (QyHKLIWH.

4. YueOHO-MeTOoaMUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTenbHasi paboTta 0Oyuarouuxcsi BK/IIOUaeT B ceDdsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3aZlaHUsIM ISl TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLATUIAHBI
TIPUBEJIeHHBIM B II. 5.

[nst obecrieueHrst CaMOCTOSITENTBHOM PabOTHI 00yUarOIXCSl UCTIONB3YHOTCS:
DNeKTPOHHbBIE KYPChl, CO3/IAHHBIE B CCTEME 371eKTpoHHOr0 00yuenuss HHI'Y:

1. MeTopap! ontuMu3aiivy, https://e-learning.unn.ru/course/view.php?id=3370.
2. Metoppl ontTumu3anuy, https://e-learning.unn.ru/course/view.php?id=10112.

MHble yueOHO-MeTOIUUeCKIe MaTepHaJIbl:

1. Kopotuenko A.I'., CmopsikoBa B.M., Kyuuna O.M., Manaxosckas [I.A. Metoguueckas
pa3paboTka o Kypcy «CHCTeMbl IPUHATHS pellieHnii». — oHJ KOMITbIOTepHbIX u3ganuii HHI'Y,
www.unn.ru/syst pr.doc, 2010 (Peructpaiuonssiii Homep 231.10.08 oHzia KOMITbIOTEPHBIX U3aHUI
Hwxeropozsckoro rocyHuBepcureTa)

2. Koporuenko A.I'., CmopskoBa B.M., Kyurna O.M., Manaxosckas [I.A. MeTtoguueckas
pa3paboTka (COOpHUK 3a/jau) Mo Kypcy «CHCTeMbl IPUHATHS pellieHni». — ®OH/ KOMITbFOTEPHBIX
u3nanuit HHI'Y, www.unn.ru/task pr.doc, 2010 (Peructpaijuonssiii Homep 248.10.08 doHzaa
KOMITbIOTEePHBIX M3/aHuii H1»KeropoZickoro rocyH1MBepCcrTeTa)

5. @OoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYTOUHOM
aTTeCcTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUsA, He00XOJUMBbIE [JIsi OLEHKH pe3y/IbTaToB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB MX OLleHNBaHHUSA:

5.1.1 TunoBble 3asaHusi (oueHouHoe cpeactBo - ColecefoBaHHe) /I OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-1:

1. TToHsITHE O 337laUaxX ONTUMM3ALMHU. 3aiaua 6e3yc/I0BHOM onTumMu3alu. Heobxoqumblie 1
JIOCTaTOYHbIE YCJIOBUSI OTITUMA/ILHOCTH B 3a/laue 0e3yC/I0BHOM ONTUMM3ALUN U UX
Jl0Ka3aTe/bCTBO.




2. Knaccuueckast 3ajjaua Ha yC/I0BHbBINM 3KcTpeMyM. @yHK1Us JlarpaHka. TeopeMa o
HeoOX0/IMMOM YCJIOBUHM ONITUMAIbHOCTH T1€PBOT'0 TIOPSIIKa.

3. Beinyk/ible MHOKECTBA U BbIMYK/ble (yHKLMU. [Ipumepsl. BHyTpeHHUe oneparjuy B K/aacce
BBIMYK/bIX (QyHKLIH.

4, BBIHYKJ'IEIH 3d/ladd ONTHUMH3allMH U ee OCHOBHBIE CBOMCTBa.

5. uddepeHipanbHbie KDUTEPUU BBITYKIOCTH.

6. CH/IbHO BbIMYKJ/Ible (YHKLIMU U KPUTEPUU CUIbHOM BBIMYK/IOCTH.

7. HeobxoauMble yC/I0BUSI ONITUMAbHOCTH B TEPMUHAX HampaBiaeHuid. JuddepeHianbHoe
yCJIOBHE ONITUMAaJIbHOCTH B 3aJjaue MUHUMU3al[uK QYHKIMU Ha BBITTYK/IOM MHOYKeCTBe.

8. KonkpeTtusauys auddepeHLianbHOrO yC/I0BUS ONTHMaTIbHOCTH B 3a/laue MUHUMU3aLMU
(GYHKLIMY Ha BBITYK/IOM MHOXKeCTBe Ji/Isl C/Ty4yaeB, KOr/ia Z0IyCTUMOe MHOXKECTBO SIB/ISIETCS
TUrepriapasule/ieniuneloM U HeOTpyLiaTe/IbHBIM OKTaHTOM.

9. Teopema CyI1leCTBOBaHHS ¥ IMHCTBEHHOCTU PellleHus BBIMYK/IOM 3a/IauM C CUTBbHO BBIMTYKJIOM
1je/1eBoM (hyHKLIMEe.

10. IIpoekuyst TOUKM Ha MHOXeCTBO. TeopeMa 0O pasziesisitoler ruIepryloCKOCTH.

11. TToHsITHe TIPOEKIUM TOUKK Ha MHOXKeCTBO. Teopema 00 OMOpPHOM TUIEPIIZIOCKOCTH U TeopeMa
OT[Ie/IUMOCTH.

12. Teopema dPaHa.

5.1.2 TunoBble 3ajaHusi (oueHouHoe cpeactBo - CoOecefoBaHHe) /I OLeHKH
chopmupoBanHocTu KomnereHuu OIIK-7:

13. 3ajaua MaTeMaTH4eCKOro porpaMMrpoBanys. @opmy/MpoBKa NpuHLMNa Jlarpasxa.
[lokazaTenbCTBO JOCTaTOYHOCTH YCI0BUM ONTUMA/IbHOCTH, OTIpe/ie/IsieMbIX PHUHLUIIOM
Jlarpanka, /11 peryJisipHOM 3a/jauy BbIMYKJIOTO IPOrPaMMHUPOBaHUSI.

14. Joka3aTenbCTBO NpUHLKNa Jlarpanska.

15. YcoBus pery/sipHOCTH B 3aflaue MaTeMaTUuecKoro rporpaMMUpPOBaHUs.

16. JocTaTouHble yC/IOBUSI ONTUMAIbHOCTHU B 0011ie 3a/lade MaTeMaTHUueCKOro
TIPOrpaMMUPOBaHUsI.

17. Bektop KyHa - Takkepa. Teopema cylijectBoBaHus BekTopa KyHa- Takkepa.




18. [IBoiicTBeHHas1 3a/jaya ONTUMU3ALMU U OCHOBHbIE TeOPeMbl TEOPUH [IBOMCTBEHHOCTH.

19. Teopema KyHa-Takkepa B (popme 1BOMCTBEHHOCTH.

20. TTpocrTetiias 3a/jaua ONTUMATBLHOTO OBICTPO/IEICTBUSI.

21. 3agaua BapyallMOHHOTO UCUKC/IEHHUS.

22. TTonsATHE 00 ONTUMA/bHBIX A/ITOPUTMaX ONTUMH3ALINH.

23. YuumopanbHble GyHKIHNA. ONTUMa/IbHBIA TAaCCUBHBIA METO/] TIOUCKa MUHUMYyMa
YHUMO/IQ/IbHBIX (PYHKI[WH.

24. YaumopanbHble yHKIuH. Meton ®uboHayun.

25. MeTo/1 30/10TOTO CeueHus.

26. OnTUMasbHBIM MAaCCUBHBIM MeTO/] TTIOMCKa MUHUMYMa JIUTIIULEBBIX (DYHKIIHIA.

27. TouHas HYWKHsISI MUHOPaHTa /1 QyHKLUM, Y 0BIeTBOPSIOLMX ycaoBHUIo Jlunmmia. CBolcTBa
TOYHOU HIDKHEN MUHODAHTBI.

28. MeTo/1 TOMaHbIX.

29. Zp—yuumoganbHbie pyHKUWH. [IpuMeHerre MeToza @ruboHaUUM /1715 TOMCKa MUHUMYyMa Zp—
YHUMO/JabHbIX (DYHKLIWH.

30. MeTo/1 KyCOYHO-TMHEHMHOUW anmnpOKCUMaL1H.

31. IToHsiTHE O YKCIEHHBIX MeTO/AaX ONTUMH3ALIUU (PYHKI[MM MHOTUX TlepeMeHHbIX. CXOAUMOCTb
METO/IOB ONITUMH3ALIMU. Y CJIOBUSI OCTaHOBKH. HaripaBieHue yObIBaHUSI M1 METO/IBI CITYCKa.

32. BeIOOp A/IMHBI 11aTa B METO/IaX ONTUMH3AI[UH. AZIANITUBHBIN CITOCOO BHIOOPA I11aroBOTO
MHOUTess. ba3oBoe HepaBeHCTBO. [IpobsieHue 1iara.

33. I'pasyenTHBIN MeTOf. CXOAUMOCTD B C/lydae HEBBIMYK/IOM MUHUMH3UPYeMOH (yHKLMH.
OBpakHbII METOJ.

34. OueHKa CKOPOCTH CXOAUMOCTH IPaIMEHTHOrO MeTO/ia B C/ly4yae CU/IbHO BBIMTYK/ION
MHUHHUMU3UpYeMoi GyHKImu. O6CyKAeHe MeToza.

Kpurtepuu oneHnBaHus (oneHouHoe cpecTBO - CodeceoBaHme)

OueHka Kpurepun oLieHUBaHUs

MPEBOCXOJHO CTyJeHT fan pa3BepHYTbIM OTBET Ha BCe BOMPOCHI U [IPU 3TOM




OueHka Kpurtepuu oLieHUBaHUs

TIPOZIEMOHCTPUPOBAJI 3HaHUE [JOTIOJTHUTE/ILHOTO MaTepraa.

OTJINYHO CTyzeHT fan pa3BepHYTHIN OTBET Ha BCe BOTIPOCHI.

OueHb XOpOLLO CTyJeHT fian OTBeT Ha BCe BOIIPOCHI, BO3MOKHO C HE3HAUMTEeIbHbIMY HeJj0ueTaMH.
XOpOLIO CTyzieHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C HE3HAUUTE/ILHBIMU HEZI0UeTaMH.
YZI0B/IETBOPUTE/ILHO CTyzieHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYLI[eCTBEHHBIMU HeZloUueTaMH.

I[Tpu oTBeTe CTYJEeHT JOMycKaeT rpyOble OIIMOKY B OCHOBHOM MaTepHasie 1

HEy/J0B/IETBOPUTE/BHO
pellleHUY CTaHAapTHBIX 3a/1au.
OTcyTCTBUe 3HaHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHusl CTaH/JapTHBIX
TJI0XO0
3azau.
5.1.3 TumnoBble 3ajaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLeHKH

copmupoBanHocTu KomnereHiuu OITK-1:
Bapuanr 1.
Jaoava 1. HafiTH pemeHHe 3a1a9H Ha YCIOBHBIH 3KCTPeMYyM:
‘Y]_‘YE‘Ys j— I]lil].,
< < <
X{ +x3 +x3 =1
xl +‘Y2 +‘Y3 =1.
* 122 * 2 12 * 22 1
Omeem:X| =| ——.—.— . X =| -.—=.= [ X3 =| =.—.— |
333 3 33 33 3
2
3adaua 2. Ilokasats, garo dymrums O(X )z[(p(X )]“ - Bemykiag, ecad @(X) Bemykia H
(X)z0, XeDcR".

Bapuanr 2.
3adaua 1. HaliTH r7100aIbHO0E pPEIIeHHE H BEKTOP MHOKHTeIeH Jlarpam:ka B caeayIomei 3agada
MaTeMaTHISCKOTO IPOTPAMMHPOBAHHS:

(xq +1)2 + (s, —1)2 +(x3+ 2)2 = min,

X — 23(2 + 33(3 = —8,

Rel +3‘Y2 + 23(3 =12.

Omeem: X*=(0,4.0).Y =(0.-2).

no_
3adaua 2. Tiposepurs, ato bynkmus O(X) = ]11[ > e’ ] pemyk1a Ha R

i=1

5.1.4 TwunoBble 3ajaHust (oreHouHOe cpeAcTBO - KoHTposbHast pabora) /i OLIEHKH
copmupoBanHocTu KomnereHuu OITK-7:



Bapuanur 1.
Jaoaya 1. MeTonoM NpoeKIIHH TpaJHEHTa PelIHTE 3a1aTy
3

;
x| x5 .

Q(X):Tlerle +72—x1 —4x, = min,

Oéxlél,

Oé.\fzél,

" 0 . v
C HCHOTB30BAHHEM MeTo/a HaHcKopeiimero cniycka, X = = (0,0). Omeem: X =(0.1).

Jaoaua 2. PemuTh 3ajady METOIOoM IJ.l'IpaElJOB C HCIIOJIB30BAHHEM yC.-"IOBHﬁ OIITHMAJIBHOCTH H CO
3HaYcHHEM IIapaMeTpa p - 2:

2 2 -
O(x1.x2)=2x{ +2x1%7 + x5 —3x; —2x7 = min.

.Yl-l-.YE <1.
11
O??'IQQ?HZX$ :{—,—].
22
Bapuanur 2.

3aoaua 1. ChopMyTHpPOBATE 3a1ady Oe3ycIOBHOH ONTHMH3AIHH ¢ JIBYMA IepeMeHHBIMH H IPOBECTH
4 urepanuu MeTonoM Hennepa-Muza, 3a1aB HeoGX0IHMEIE TapaMeTPEI MeTOa.

3adaua 2. PemmuTh 3amady MeTOZOM INTPadoB ¢ HCIIOIL3OBAHHEM YCIOBHH ONTHMAIBHOCTH H €O
3HadeHHeM mapaMeTpa p =1:

2 2 .
O(x1.x2)=2x{ + 2x1x5 + x5 —3x; —2x, = min,
X +Xxp <1.

O??'IE?Q?HZX$ :(ll]
22

Kputepuu oneHuBanus (oneHoOUHoe cpeAcTBO - KoHTpo/IbHas padoTa)

OneHka Kpurepuu onjeHrBaHUs

BrIrosiHeHbI Bee WK 00JIbIIasg 4acTh 3TAIloB penieHnd 3a4a4n Ui 3a/iada pereHa C

3auTeHo

He3HauuTeTbHLIMU HeJjoueTaMu. Pe3ysibTaThbl pabOTHI MPe/ICTaB/eHbI TIPeTo/IaBaTes0 B CPOK.

BBbIMo/iHEHBI He BCe TIPaKTUUeCKHe 3aIaHUS UM BBITIOJTHEHBI HE B MOJTHOM 00neMe (TIpe/iCcTaBIeHo
He . N

He TI0/THOe OTMCaHKe 3TaroB BhIMIOJIHEeHUs 3a/laHui, 10/lyueH HeBepHbI OTBeT, pe3y/bTaThl
3auTeHo

paboThI He TIpe/ICTaB/IeHbI ITPETOZaBaTeo).

5.1.5 TumnoBsble 3aJaHus (OLeHOYHOE CpeACTBO - OTUeT 1o JIad0paTOPHBLIM PadoTaM) /I OLEHKH
chopmupoBanHocTu KomnereHiumu OITK-1:

1. MeTo/ibI ONITUMH3ALIY YHUMO/IABHBIX (DYHKIWM OTHOM ITepeMeHHOM.
2. MeToapb! ONTUMU3AI[MH MHOTO3KCTPEeMAa/TbHbLIX (DYHKIUM OZiHON TTepeMeHHOM.

5.1.6 TunoBsbie 3ajaHus (OLleHOUHOE CPeACTBO - OTUeT Mo JIabopaTopHBLIM padoTam) /ISl OLIEHKHU
chopmupoBanHocTu KomnereHuu OIIK-7:

1. YwcneHHble METOABI pelieHus 3aau 0e3yC/I0BHON ONTHMU3ALIUH.
2. YucneHHble MeTOBI PellieHNs 3a/jau C OrpaHUYeHHsIMHU.
3. UwucnieHHbIe METO/bI pellieHHsi MHOTO3KCTpeMaslbHbIX 3aJau.

Kpurepuu oneHuBanus (o1eHOYHOe cpeAcTBO - OTUeT 1o J1aGopaTopHBIM paboTam)



OueHka Kputepuu orieHuBaHUs

BeirosiHeHb! Bee Wi O0JIbIasi yacThb 9TAroB PellieHus 3a[jaui WK 3ajiada pelieHa C
3auTeHO He3HauuTebHBIMU HeZoueTaMu. Kog 1 pe3y/ibTaThl paboThl MpeCTaB/eHbI TIPEro/jaBaTeslio B
CPOK.

BeirnosiHeHbI He Bce 1abopaTopHble PabOThI WM BLITIOTHEHBI He B TIOJTHOM 00beMe (TIpe/iCTaBieHo
He .
He TI0JTHOE OTMCaHKe 3TaroB BhIMOJIHEHUs 3a/laHUH, KO/ paboTaeT HEKOPPEKTHO, Pe3yJIbTaThl
3auTeHo
paboThI He TIpe/ICTaB/IeHbI ITPETOaBaTeo).

5.2. OnncaHue MKaJI OIeHNBAaHUA Pe3y/IbTaToB 00y4yeHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IIIkana oueHBaHUA C(h)OPMHUPOBAHHOCTH KOMIIETEeHI[UI

YpoBeH
b
chopmu Hey/I0BJIETBOP | Y/JOBJIETBO 04YeHb
TJ10X0 X0po1I0 OT/IUYHO NPeBOCX0/{HO
POBaHH HUTe/IbHO pUTe/IbHO XOpo1Io
0CTH
KoMIeT
eHIHH
(uHANK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHus
KoMIer
eHLUH)
YpoBeHb
OtcyTtcTBHE YpoBeHb PoBet
o o 3HaHU B
3HaHUI MuHVManeH | 3HaHUH B obbeMe YpoBeHb
TeopeTU4ecKoro 0 obbeme, ! 3HaHUI B
YpoBeHb COOTBETCTBY YposeHb
MaTepuana. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHWUM HIDKe . 1oL1eM 3HaHWUH B
HeB03MO>KHOCTb 11 ypoBeHb 1o11eM COOTBETCTB
MHHHUMa/TbHBIX . rporpamme o6beMme,
3HaHUS | OLIEHWUTb IIOJIHOTY - 3HaHUM. rporpamMme yiolieM
o TpeboBaHMiA. TOATOTOBKH TIpeBbILLIAOIIe
3HaHUI JomnyeHo MIOJTOTOBKH! rporpaMme
Vmenu mecto . Jomy1ieHo M IporpamMMy
BC/Ie[ICTBUE MHOI'O . Jony1eHo HOJTOTOBK
rpyOble OmUOKK HECKOJIbKO TOATOTOBKHU.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecylecTBe
obyuarolerocs ot ommboK HerpyobIx HHEIX HeT.
oTBeTa omb0oK
oruboK
IIpogemoHc
TPUPOBaHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupOBaHbI
TPUpPOBaHbl | OCHOBHBIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHBI®
OtcyTcTBUE OCHOBHBIE Perienst HMPOBaHkbI BCe
ITpu pereHnn yYMeHUsI. yMeHusl.
MHHUMa/IbHbBIX yMeHusl. BCE OCHOBHbBIE
o CTaH/|apTHBIX PetreHs! Petuiens! Bce
YMEeHHUI. Pe1uiensl Bce | 0CHOBHbIE yMeHuUsl.
3a7lau He THUIOBbIE OCHOBHbIe
HeB03M0O>KHOCTb OCHOBHBIe 3aJauu C Pemens! Bce
TIPOJIEMOHCTPUD | 3afauM C 3ajlauu C
OLIeHWUTb Hajnuue 3a/lauul. OTZeNIbHBIM | OCHOBHBIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHHU BeinonHeHs! | U 3ajlaunl.
OCHOBHbIE omMOKaMu. | OIIMOKaAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BbimosHeHbI
yMmenus1. imenmu | BeinosnHeHs! | BoinosHeHb!
OTKasa B TIOJIHOM €HHBbIMHU BCe 33/laHus, B
MecTo Tpy0Obie BCE BCe 33/laHus
obyuarorierocsi ot obbeme, HO | HegoueTam | TOJHOM
omoKH 3a[,aHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3
He B obneme, HO
c BBINOJIHEH He/loueToB
TIO/THOM HeKOoTopble
HeJloueTaMu | bl BCe
obbeme e
3a/laHus B
He/loueTaMu
TIO/THOM
obbeme
HaBbiku | OtcyTcTBHE [1pu pelenun Nwmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoncTp
6a30BbIX CTaH/JapTHBIX MHHUMalbH | TPUPOBaHbl | TPHUPOBaHbI | TPHUPOBaHBI | WPOBaH
HaBbIKOB. 3a7a4 He bIii Habop 6a3oBble 6a3oBble HaBbIKU TBOPYeCKHUH




HaBbIKOB
HeB03MOKHOCTB HaBBIKY TIPA npu
JUist HaBBIKY TIPH
OLIEHWTDb Ha/lMuKe | TIPOZIEMOHCTPHP pelLIeHnH perIeHn’
perIeHyst peleHnn TIOAXOZA, K
HaBBLIKOB oBaHb! 6a30BbIe CTaH/|apTHBI HecTaHfapT
CTaH/IapTHEI CTaH/[apTHBI pelLIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. VIMenn X 3afiau C HBIX 3aJjau
X 33724 C X 3aau 6e3 HeCTaHZJApTHbI
OTKasa MecTo rpy0Obie HEKOTOpbIM Oe3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJl04eToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj0ueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiu
OueHka YpoBeHb NOJr0OTOBKH
TPEeBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXOJHO», IPOJEeMOHCTPHPOBAaHBI
3HaHUS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SSM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 IPOrpamMmMoi
OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpPMUpOBaHME KOTOPbIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIYHO».
3auTeHo OuYeHb X0pOLI0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, cOPMUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»
XOpOI1110 Bce kommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBI€TBOPUTEIBHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»
Hey/oB/eTBopuTe | X0Ts Obl 0Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IE€TBOPUTEJIBHOY.
JIBHO
He 3a4YTeHO
TIOXO XoTs1 6bI 0ZJHA KOMIIETeHLUs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3alaHUsi WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe /A OLIEHKHU
pe3y/ibTaToB 00yYyeHHsi Ha MNPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBble 3ajjaHus (OIeHOUHOEe CPeACTBO - 3ajaHHA) AJA OLeHKH CGOpMHPOBAHHOCTH
komneTtennuu OTTK-1



3adaua 1. HaHTH pellleHHe 3a]1aTH HA VCIOBHEBIH 3KCTPeMyM:
X1X5X3 —> min,

2 2 2
.Tl +,T2 +:'f3 =].,

.Tl +.T2 +.T3 =1.
122 2 12 22 1
Omeem:)ff = ——,—,—],Xﬁ = —,——,—],X; = —,—,——].
333 3 33 33 3
3adaua 2. SIznserca mu dyvaxnmas O(X) = [(}9( X )]2 - BemykIoH, ecaH @(.X ) BemykIa
7 @(X)=0. XeDcR"?
Omeem: agraemcA.

3adaua 3. HaliTu r1o0ansHoe pelleHHe H BeKTop MHOMHTeIeH Jlarpasska B clleIyIomeH
3aJaTH MaTeMaTHIECKOT0 MPOTPaMMHPOBAHHA:

(q +1)2 + (xs —1)2 +(x3+ 2)2 — min,
X — 2.‘(2 + 33‘.’3 = —8,

X1 +3X2 +2‘T3 =12.

Omeem: X*=(0.4.0). Y =(0.-2).

n
. x; . n
3aoaua 4. Slenserca mu dynxuns Q(X) = ]11{ Set J BEITyKI0H Ha R ?
i=1
Omeem: aeasemcs.

Jadaya 5. PemHTE 3a1aqy:
n
2. X¥j = max,

J=1

i i i 0.7#1,
X (UZ("@(U)J;(UZ{I .

j=i.

i i i 0.j=1.
X'(2)= (). ¥(2) =
—-Lj=i,
i=l..nj=1..n
3aoaua 6. Iycts Gyrkunus f () - HelpepbIBHAsA, MOHOTOHHO HeyObIBaromasn QyHKIHA Ha
X
otpeske [a.b]. Senserca mu dynxmma Q(x) = jf(r)dr BBITYK.10H Ha oTpeske [a.D]?

a
Omeem: aen1aemcea.



3adaua 7. Ina npAMoH 3anadH
) ~ ]
(¥ —2)" +3(xy —2)° = min.

X +.T2 ﬁl,

[IOCTPOHTE IBOHCTReHHYIO, PeIlIHTE e€, H I10 pellleHHI0 JROHCTBeHHOH HAaHTH pelleHHe
IpAMOH 3a7adH.

Omeem: X :[—lz]
474
3aoava 8. SIenaerca mu QyHkmua O(X) =f1+ :qE + xzz - BBIIYKJIOH Ha R%?

Omeem: ae1aenicA.

3aoaya 9. HaliTH rnoSanbHEI MHHHMYM B 3a/1ade:
O(X)=< 4X,X >= min

1-|x|* =0, x &,
e B
NERER

Omeem: Q* =s5x" :[

2

g ],Xz*:[_ﬁ,
2 2

]_

3adaya 10. HaiiTH rmo0anbHEIH MakCHMYM B 3aj1ade:
O(X)=< 4X X >= max

[ N
[ N

i-|x|* =0,x € R?,
I
A_[ﬁ 8].
B

* *
Omeem: Q" =9.X* :[—7,—; X ~ 5

3adaya 11. HaiiTH Tmo0anbHEIH MHHHMYM B 3a7ade:
O(X)=<4X.,X >= min

1-|x| =0, x e %,

6 2
A:[ 1
2 3

* *
Omeem: Q :2,Xl :[—

4\|

ﬁqz S}XT«Z[
575

5.3.2 TumnoBble 3ajaHusi (OLeHOYHOEe CpeJCTBO - 3afiaHMs) /Il OIeHKH COopMHPOBAHHOCTH
kKomnerenu OTTK-7



3aoaua 1. Vcnonk3ysa MeTo COIIPsUKeHHBIX TPaJHEeHTOR, HAHTH pellleHHe 3aJa9dH:
< < .
O(x1.x7) =11 +2x3 —2x1x7 — 2x] — 2x7 = min,
2 10
(‘Yl"TE) eR ,X = (0, 0)
*
Omeem: X = (3,2).
3aoaua 2. Vcnonk3ysa MeTo COIIPsUKeHHBIX TPaJHEeHTOR, HAHTH pellleHHe 3aJa9dH:

< 2 .
O(x1.x3)=x] +3x3 —x1x7 —2x] — 2x, = min,

(r1.72) e R*. X% =(0.0).

14 6
Omeem:X*z —.— |
11 11

3adaua 3. Vlenonb3ysa MeToI CONPKeHHEIX HAlpaBIeHHH HyIeBOTO
[OpAIKA, HAHTH pellleHHe 3aJTayTH:
i 2 .

O(x1.x7)=x] + X3 —xxy = min,

2
(xp.x2) e R X0 =(1.1).

%
Omeem: X = (0,0).

3adaua 4. Vlecnonb3ya KBAa3HHBIOTOHOBCKHH MeTo, HAHTH pellleHHe 3a1a49H:

Q(‘Tl"ri’.) = :‘(12 + 33.’22 — 2.T1.T2 = ]Hil]-e
(‘TI"TZ) < RE,XO = (2, 1)

%
Omeem : X :(0,0).

3aoaua 5. Vlcnionp3ya KBa3HHBIOTOHOBCKHH MeToI, HAaHTH pellleHHe 3aJadH:

Q(‘Tl"rz ) = ‘TIZ + 2"(22 = ]]li.ll,
(.Tl,.‘fg) S RZ,XO :(2’ 1)

¥
Omeem ' X =(0,0)-

3adaua 6. PemHTs 3amady MeTOJ0M mTpadoB ¢ HCIOIB30BAHHEM YCIOBHI
ONTHMATEHOCTH H CO 3HAYEHHEM IapaMeTpa p =2:

3 3 .
O(x1.x2)=2x{ +2x1X7 + x5 —3x] —2x, = min,

X1 +3(2 <1.

11
O??FE’B??FZX* =[—,—].

Jaoaua 7. PemmHTE 3amady MeTOAOM INTPadoB ¢ HCIOIL30OBAHHEM VCIOBHH
ONTHMAaTPHOCTH H CO 3HaUeHHeM IapaMeTpa p =1:

o) 2 :
Q(‘TIVTE) = 2‘(1" + 2.‘(1.‘(2 + .TE — 3.‘(1 — 2.‘(2 — min.

X1 +.“f2 <1.

Omeem:X* :[—,—].



Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3aflaHUA)

Ornenka Kpurepuu orieHvBaHus

CTy[ieHT /iaeT M0JHbII 0TBeT Ha BCe TeopeTHUeCKue BOIIPOCh], BO3MOXKHO C He3HaUWTe/IbHbIMU
3aUTeHO0 HeTOYHOCTSIMH B OTIpeZle/IeHUH TOHSTHH, 1poLieccoB U T.11. CTyeHT paboTast Ha MPaKTHUeCKHX
3aHSITUSX Y BBITIOJTHUA BCE KOHTPOJIbHBIE PA0OTHI.

CTy,Z[EHT Jaet OLIMOOYHEIe OTBEeThI, KaK Ha TeOpeTH4YeCKHe BOIIPOCHI, TdK U Ha HaBOAMAIIHE
He

BOMPOCKI 5K3aMeHaTopa. CTyZeHT MPOIyCTH/T O0JIbINYIO0 YaCTh MPAKTUUYECKUX 3aHATHH U He
3auTeHo

BBITIO/THW/I KOHTPOJIBHbIE paGOTbI.

5.3.3 TunoBble 3afaHus (omeHOUHOe CPeACTBO - KOHTpoO/IbHBIE BOMPOCHI) AJIA OLIEHKH
chopmupoBanHocTH KommeTeHuu OITK-1

35. Metog HeroToHa. O1jeHKa CKOPOCTU CX0AuMOCTA MeToia HetoToHa. Meto HeroTOHa C
pery/MpoBKOH 11ara.

36. KBa3MHbIOTOHOBCKHE METO/BbI.

37. I1oHsiTHe COMPsKeHHbIX HarpaB/ieHW U UX CBOMCTRBA.

38. MeTo/ COnpsKeHHbIX I'PajUeHTOB.

39. MeTo/ conpshKeHHbIX HarlpaBJIeHUH HyJ1eBOT0 MOPsiAKa.

40. Metopp! HyneBoro nopsigka. Meron Xyka-/[xuBca.

41. Metopasl HyneBoro nopsigka. Merog Hengepa-Muga.

42. Metop nipoekuu rpajgyeHTa. CBoKCTBa NPOEKLIMKA TOUKA Ha MHOXKECTBO. Y CJIOBHe
OITMMAa/IbHOCTY B TePMUHAX ITPOEKLIUHU.

43. MeTo/, TPOeKLIMY rpaJjJieHTa v ero cxoguMocThb. O0CyxeHre MeToza.

44. Metop yC/10BHOrO rpaguenrta. OnucaHve MeToja.

45. Metop, ycioBHOTO rpagreHTa. TeopeMa o cxogumocty. OBCyKeHHne MeToa.

46. Peanu3anus MeTozia yCJI0BHOIO IpajIieHTa B c/lydae, KOrja J0IyCTUMOe MHOKeCTBO-111ap U
KOOD/JWHATHBIY Tapasjienienures,.

47. KoHeUyHbIH MeTO/, pelaeHud 3a4a4 KBaAPpaTUYHOI'O ITPOrpaMMHUPOBAHMA.




48. Metop MHeapu3aLiy.

49. MeTo/, mapaMeTpu3aLivy 1iefieBoi (GyHKLIMH, ero TeoMeTpuueckasi MHTepIipeTarys.

5.3.4 TunoBbie 3afaHusA (oeHOUHOe CpeACTBO - KOHTpoO/IbHbIE BOMPOCHI) AJISl OLIEHKH
copmupoBanHocTH KomnereHnuu OITK-7

50. MeTo/1 TapaMeTpU3aluu 1ie/ieBou (PyHKIIMH, TeopeMa CXOJUMOCTH.

51. Metog mitpadoB. Onpegenenue wmwrpada. IltpadHas GyHkius. Jlemma o rioBeJjeHUN
mTpagHOM PYHKI[MU TIPU CTpeMJ/IeHHH IITpadHOro rnapaMeTpa K HyJIHO.

52. Metop mrpadoB. [TpubmikeHHOe pelieHre BCIIOMOTaTeIbHBIX 3a7au. [IprMeps! perneHus
3a/jau ONTUMM3ALK MeTO/IOM LITpadoB.

53. Meto mirpadoB. Teopema CXOAUMOCTH.

54. Metoz mirpadoB. @PopMynMpOBKa TeOPEMbI O CKOPOCTH CXOAUMOCTHU. [Ipumepsl peltieHus
33/la4 ONTUMM3aL[MU MeToZioM IITpadoB.

55. Metoz mtpadoB. @opMyIUpOBKa TeOPeMbl 0 CKOPOCTH CXOAUMOCTH. Y CJIOBUSI PEryJISIpPHOCTH.
CBs3b C TEOPEMOM O CKOPOCTHU CXOJUMOCTH.

56. Ilpocretitnuii anroputM Meto/ja mrpados. [IprMep, Moka3bIBaroLIUKA yBe/TnueHre
«OBpPaXHOCTU» JIMHUM YPOBHS 1ie/ieBOi (hyHKIIMU BCIIOMOTaTe/IbHOM 3a/iauy TIpU CTPeMJIeHHU!
mTpagHOro napaMeTpa K Hy/IHO.

57. MeTo/p! pellieHUs MHOTO9KCTpeMaslbHbIX 3a/ay.

Kputepuu oneHnBaHus (0LieHOUYHOEe CpeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OrjeHka Kpurepuu orieHuBaHUs

HPEBOCXOHO CTyzeHT fan pa3BepHyThIM OTBET Ha BCe BOMPOCHI U MTPU 3TOM
TPO/IEMOHCTPUPOBAJI 3HaHKeE OTIOTHUTETLHOT0 MaTepuara.

OTJINYHO CTyzieHT [jan pa3BepHYyThIN OTBET Ha BCe BOIIPOCHI.
OueHb XOPOLLO0 CTyzieHT jan OTBET Ha BCe BOIPOCHI, BO3MOYKHO C He3HAUUTe/IbHBIMA HeloueTaMHu.
XOpOLIO CTyzeHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C He3HAUUTE/ILHBIMU HeZI0UeTaMH.
YA0BJETBOPUTENBHO CTyZeHT OTBeTW/I Ha OOJIBIIYIO YaCTh BOMIPOCOB C CYIIeCTBEeHHBIMU HeZIoUeTaMHu.
HEY/JIOB/IETBOPUTENBHO |[IpH OTBETE CTY/IEHT /I0MyCKaeT rpyOble olMMOKY B OCHOBHOM MaTtepHuase u




OueHka Kpurtepuu oLieHUBaHUs

pelieHrH CTaHAAaPTHBIX 3aJad4.

OTCyTCTBHe 3HAaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleH st CTaHAaPTHBIX
TI0XO
3a7iau.

6. YueOHO-MeTOANUECKOEe U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. BacunbeB ®@eziop I1apnoBuu. UrcieHHbIe METO/bI PellleHHUs] SKCTpeMabHbBIX 3a/1au : yueb. mocobue
JUTSI CTy/IEHTOB BY30B, 00yJaroIUxcs 1Mo creruansHocTy "TIpukiaz. MatemaTuka'. - M3z, 2-e, mepepab. u
nor. - M. : Hayka, 1988. - 549 c. : un. - ISBN 5-02-013796-0 (B niep.) : 1.60., 178 3k3.

2. Kapmanos B. I'. MaTemaTtuyeckoe rporpammupoBanue / Kapmanos B. I'. - 6-e u3g. - Mocksa :
OU3MATIJINT, 2008. - 264 c. - Bubsyorp.: JoCcTyHa B KapTOuke KHUTH, Ha caiite BC JlaHb. - Knura
u3 komnekiun ®U3MATIINT - MaTtemaTuka. - ISBN 978-5-9221-0983-3.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=700549&idb=0.

[ononHuTebHas TUTEpaTypa:

1. MeTtoauueckasi pazpaboTka 1o Kypcy "CucteMbl IPUHATUS pellieHui" : yueOHO-MeToAuYecKoe
nocobue / A. T'. Koporuenko, B. M. CmopsikoBa, O. M. KyuuHna, [I. A. ManaxoBckasi ; HHI'Y um. H. 1.
JlobaueBckoro, ®akynbTeT BHIUUCUTEILHOM MaTeMaTHKU U KubepHeTUKU. - Hykauii Hoeropog, : U3 -
Bo HHI'Y, 2010. - 30 c. - TekcT : 3neKTpoHHbIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=849868&idb=0.

2. MeToguueckue yKa3aHus (COOpPHUK 3aziau) 1o Kypcy "CHUcTeMbl PUHATHS pellieHuii” : yuebHo-
MeTorueckoe rocobue / A. I'. KopoTtuenko, B. M. CmopsikoBa, O. M. KyuuHa, [I. A. ManaxoBckas ;
HHT'Y um. H. U. JTo6aueBckoro, @aky/bTeT BEIYHUC/IUTETFHON MaTeMaTUKK U KHOepHeTHKH, Kadenpa
rvH($OpPMaTHKU M aBTOMAaTH3allMK HayuHbIX ucciefoBaHuid. - Hiwkuuii Hoeropoz : M3g-so HHI'Y, 2010. -
20 c. - TekcT : 31eKTpOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=877427&idb=0.

[TporpammHoe obecrieueHue v IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHWeM IHCLUTTUHBI):

1. OneparyioHHBIe cHcTeMbI ceMeiicTBa MicrosoftWindows, nutjensus 1o roamuicke Microsoftimagine.
2. bpayzep Google Chrome, nipegocrasJisieTcsi 6eCrijiaTHO Ha YC/IOBUSIX JIUI[EH3MOHHBIX COTJ/IAllIeHHi Ha
rporpaMMHOe obecrieueHre ¢ OTKPBITBIM UCXOHBIM KOJIOM

3. Cpena pa3paboTku cemeiictBa MicrosoftVisualStudio, mutjersus mo nmoamicke Microsoftimagine

7. MaTepHua/ibHO-TeXHHYeCKoe ofecreyeHUue JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [I/Is TIPOBeJIeHUs yueOHBbIX 3aHSITHM, TPeJyCMOTPEeHHBbIX 00pa30oBaTe/bHOU
MPOrpaMMOM, OCHaIlleHbl MYJIbTUMEeJUNHBIM 000py/JoBaHMeM (TPOEKTOp, 3KpaH), TeXHUUeCKUMHU
cpeAcTBaMU 00yYeHHs, KOMITbIOTEpaMH.



[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/crerianbHocty 09.03.03 - [MpuknagHas nHGopMaTHKa.

Agstop(b1): KopoTueHko AHaTonuii I'puropbeBud, KaHuaT PU3MKO-MaTeMaTHUeCKUX HayK, JOLeHT.
3aBenytomumii kageapoii: [punyikuii Muxann XanMoBHY, JOKTOP TEXHUYECKUX HayK.

ITporpamMmMa oobpeHa Ha 3ace/jlaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO/
Ne6.
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