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1. Koa n HammeHoBaHWe HanpaBneHUs NoAroToBKkU/cneunanbHOCTH:
01.03.02 MNMpuknagHas matemMaTuka U UHcbopmaTuka
2 Mpodwmnb noaroTtoBku/cneunanusauymsi: Bce npocpunm
3 KBanudumkaumsa (cteneHb) BbiNnyCKHUKA: 6akanaep
4.®dopma oby4eHus: ovHas
5.Kacheppa, oTBevawlwasa 3a peanusauuio AUCLUUMNIIUHBI: MaTemMaTUYECKUX MeToOO0B
nccnegoBaHus onepaummn
6.CoctaBuTtenu nporpammbl: AszapHoBa T.B., A4.T.H., npodeccop kadeapbl MaTeMaTnU4eCcKnx
MeTO40B UccrneaoBaHus onepauun
7.PekomeHpoBaHa: HMC (akynbTeTa NpuknagHon matemaTuku, MIHPOPMATUKN U MEXAHUKU
MpoTtokon Ne7 ot 26.05.2023.
8.YuebOHbIN roa: 2025/2026 CemecTp: 5,6



9.llenu n 3apaum y4e6HON ANCUUNIIUHDI:

geﬂbio N3yvyeHna guCUnnIiinHbl ABNAETCA (bOpMVIpOBaHVIe Y CTYAEHTOB T€OpPETUYECKNX 3HaHWUM

N npakTn4ecknx HaBbIKOB

B obnactu

peweHna onTtMuMn3aumMoHHbIX 3adady W pas3Butue

KoMneTeHunn npumeHeHnAa metTogoB onTMMn3aunn B I'IpaKTVI‘-leCKOIZ AeATEeNIbHOCTU U B HAY4YHbIX
nccnengoBaHUAX.
OcCHO8HbIMU 3ada4Yamu U3yHeHuUss QUCUUNIUHbLI S8/sromces cnedyrouue:

— NU3YHNUTb TeopeTndeckme OCHOBbl COBPEMEHHbIX KOHUenuurn n moaenem onTumMmsaumm u

MaTeMaTn4eCckoro MmoaesfimpoBaHuA,

— Hay4utb MNMPUMEHEHUI0 allfTOPUTMOB YUCIIEHHbIX MEeTOAOB N OCHOBHbIX MHCTPYMEHTallbHbIX
cpeactB B obnactm MeToOoOB ONTUMM3AUMM AN peweHna akTyalibHbIX WHXEHEPHbIX W«
OKOHOMWMYECKMNX 3aaau.

10. MecTo y4ye6HOM gucuMnuHbI B cTpykType OOI:

AvcunnnmHa MeToabl onTMMM3auum OTHocUTCA K Yactu 6bnoka b1, obssaTtenbHas 4acTb.
[ns ycnewHoro oCBOEHUss ANCUMNINHBI HEOBXOAMMBI 3HaHUA AMCUMNIUH: «MaTemaTnyeckui
aHanuay, «[uckpetHaa matemaTukar», «JluHenHas anredpay.

11.1lnannpyemblie pe3yabTaThl 00y4eHHUs! 0 JMCHHUIIJIMHE/MOAYJII0 (3HAHMS, YMEHHsl, HABBIKH),
COOTHECeHHbIE C IVIAHUPYEMbIMH pPe3y/IbTaTaAMHU 0CBOCHHS 00pa30BaTe/IbHOM NPOrpaMMbl
(KoMNeTeHIMSIMH BbINTYCKHHKOB):

Kopn HaseaHue Koa(bl) | nankaTop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMMNeTeHUUN
OlK-1 | CnocobeH OTl1K- OllK-1.2 3Hampb: NpuHUMNBI U MeToAbl: POPMUPOBAHMS
NPUMEHSATb 1.2. OcyulectBnseT N uccrefoBaHUs MaTeMaTU4ecknx mogenew
dyHOaMeHTanbHble dhopmanusanmio 3KCTpemasnbHbIX 3ajay; coaepXaTenbHOW MU
3HaHWs1, NONy4YeHHble nocTaBneHHoOn hopmManm3oBaHHON NMOCTaHOBKM 3apad
B obnactu 3ajaun un KOHEYHOMEPHOM " ONHaMn4eckon
MaTemMaTU4ecKmx u BblOMpaeT ONTUMK3ALMK;  TEOPETUYECKMX  OCHOB U
(Mnn) ecTecTBEHHbIX mMaTemartumyeckme anroputMOB  pelleHus  3adad  NIMHEeWHOoro,
Hayk, 1 mMeToabl Ans ee HENMUHENHOro nporpaMMupoBaHus "
Mcrnonb3oBaTb MX B peLleHus. ONTUMAanbHOrO yNpaBneHus;
npodeccuoHarnbLHoM Ymemb: NPUMEHATb MPUHUMNBI U MEeToabl
[EATENbHOCTM MOCTPOEHUS MaTeMaTUYEeCKUX MoZernen npu
peLleHMn MpUKNagHbiX 3ajad; MCnonb3oBaTb
0as3oBble anropuTMbl UX peLIeHus; pellaTtb
uccrieqoBaTeNlbCkME M MPOEKTHbIE  3adaun
onTMMM3aumMmM C  NPUMEHEHWEM  CpPEACTB
KOMMNbIOTEPHOTO MOLENUPOBaHWS;
ncnonb3oBaTtb WHCTPYMEHTarbHblEe
nporpamMmmHble CpeacTBa B NpoLecce peLleHus
3KCTpeManbHbIX 3aau
Bnademsb: npuemamm dopmanuaaumm
nocTaBfieHHOM 3agauu, nogbopom Haumbonee
afekBaTHbIX METOOOB OMTUMU3AUMM  ONS WX
peLleHnst U NPUMEHEHNEM WHCTPYMEHTarbHbIX
NporpaMmHbIX CpeacTB B MpoLecce pelueHust
nocTaBneHHbIX OpMann3oBaHHbIX 3a4ay.
OrlK-2 | CnocobeH OrK- OnK-2.1. 3Hampb: NpuHUMMBI U MeToAdbl hopmanusaumnm
ncnonb3oBaTthb U 2.1. Bolgenset NnpvknagHbIX 3ajady B BUAE SKCTpPeMarbHbIX
aganTupoBaTb OCHOBHblE 3a4ay; LUMPOKMIA CNEKTP METOAOB ONTUMU3ALIMM
cyliecTByoLine HanpasneHus ONS peLleHNsi OCHOBHbIX TUMOB 3KCTPEMarbHbIX
mMaTemartumyeckme aganTauuu 3ajad; npubnWXKeHHble MeToAdbl  peLleHust
MeToAbl U CUCTEMBI METOOOB pelleHns | 3KCTpemarbHbIX  3aday; MeToAbl  OLEHKU
nporpamMmmmnpoBaHus npuKnagHon KayecTBa peLUeHns 3KCTPeMarbHbIX 3a4ay
Ans pa3paboTku 1 3agaun; peanusyeT | YmMemb: MNPUMEHHATb MPUHUMMLI U MeTOoAbl
peanusauum mMaTemartumyeckue MOCTPOEHMSI MaTeEMaTUYECKUX MoZenen npu
anropMTMoB MeToabl U peLleHnn npuKNagHbiX 3agay; UCnonb3oBaTtb




peLueHuns anropuTmbl B 0a3oBble anropuTMbl WX PeLIeHus; pellaTb
NpyKnagHbIX 3agad dopme uccnegoBaTenbCkne U MPOeKTHble 3aJauu
KOMMNbIOTEPHbIX onTMMM3auun Cc  MPUMEHEHMEM  CpPeacTB
nporpamMmm ans KOMMNbIOTEPHOIO MOAEeNMpPOBaHMs;
nposefeHus NCcnonb3oBaTh WHCTPYMEHTanbHbIe
BbIYUCIIMTENBHOrO | NpPOrpaMMHbIE CPeACcTBa B NpoLecce peLleHus
3KCNepuMeHTa. 3KCTpemarsnbHbIX 3agau
Bnadems: npuémamu peanusauum
MaTeMaTU4eCKUX METOO0B M anropuTMoB
NIMHENHOWN N HENMHENHOW onTUMM3aunn B dhopme
KOMMNbIOTEPHbIX NPOrpaMmm Ansd npoBedeHus
BbIYUCITUTENBHOIO SKCMEPUMEHTA.

OrlK-5 | CnocobeH OrlK- Orl1K-5.1. 3HaTb: Knaccuyeckune noaxodbl K peLleHuto
paspabaTbiBaTb 5.1. MpumeHsieT ONTUMU3ALIMOHHbIX 3ajau, a Takke
anropuTMbl n yHOaMeHTanbHbl | COBPEMEHHbIE TEHAEHUMU W HanpasfeHus B
KOMMNbIOTEPHbIE € 3HaHusa ans Hay4HbIX UCCNeaoBaHUAX, NPOBOAUMbIX B MUPE;
nporpamMmeil, peanusauum 3HaTb YUCHMEHHbIE  anropUTMbI peLueHus
npurogHble Ans MaTeMaTU4eCKMX 3KCTpemanbHbIX 3ajady W  MeTodbl OLEHKM
npakTU4eckoro MEeTOoO0B U CXOOUMOCTM YNCIEHHbIX anropuTMOB.
NpMMeHeHus anropuTMoB Npu YMeTb: aHanuaupoBaTb HOBble BO3HUKaMOLLNE

peLueHun npobnembl M HaxoauTb NYTU WX peLUEeHus;
NpuKnagHomn nccrnegoBaTtb " paspabatbiBaTb
3agauu; MaTemaTuyeckme Moaenu, mMeToabl n
ocyuiecTenseT anropuTMbl peLUeHnss 3KCTpeMarnbHbIX 3adauv;
CpaBHeHNe COCTaBnATb BblYUCTIUTENbHbIE CXEeMblI
TOYHOCTU, anropuTmMoB peLueHus CINOXHbIX
CXOOUMOCTM 1 3KCTpemanbHbIX 3agau.
apyrux Brnagetb: 6a30BbIM annapaTomM UCNOSb30BaHUSA
XapakTepucTuk YNCITEHHbIX METOAO0B ANSA PELUEHUST CIIOXKHbIX
BbIYUCIIUTENbHBLIX | 3KCTPEeMarnbHbIX 3a4ay; annapaTtom OLEHKM
anropuMTMOB. pasnUYHbIX XapakTEPUCTUK YUCIEHHbIX METOO0B
peLLeHns aKCTpeMarnbHbIX 3a4au.

12.06bemM gucUUNIIMHbI B 3a4€THbIX eanHMUax/vyac (8 coomeemcmsuu ¢ y4ebHbIM MIaHOM) —

6/216

dopma NpoMeXyTOYHOM aTTecTauum - 3a4eT, IK3aMeH

13.Buasbi yueGHoli padoThl

TpygoemkocTb (Yachl)

Mo cemecTpam

Bug yuebHon paboThl B Tom unicne B
Bcero |uHtepaktueHOo| 5 cem. 6 cem.
1 hopme
AyanTOpHbIE 3aHATUS 96
B TOM 4uncne: nekuum 48 16 32
npakTu4eckmne 32 16 16
nabopaTtopHbie 16 - 16
CamocTosdTtenbHas pabota 84 40 44
dopma NpoMEXYTOYHOM aTTecTaumm
(3a9eT,k3aMeH) 3a4er 3K3amMeH
NToro: 180 72 108
13.1.Coaep:xaHue TUCHUILIHHBI
Ne HaumeHoBaHune CopepxaHue

n/n | pasgena gUCLMNINHBI

pasgena gUCLMNIUHLI




1 |BBepeHve, ocHOBHblE | [MpuMepbl ONTMMU3aLMOHHBLIX 3adad. O6Laa noctaHoBka npobnemsl. Llenesas
onpeaeneHus. Obuias dyHKUMA, JonycTUMOe MHoXecTBO. OnTuMarnbHble TOYkW. PasHble dopmbl
nocraHoBka safaqu 3anucy. DKBMBaNEHTHbI Nepexo OT OAHON 3anucy K Apyroi. NocTaHoBKa 3aaayun
onTummsaumnm C NOMoLLb0 (pyHKL MM JlarpaHxa.

2 |Heobxoanmble un 3agaun ¢ orpaHumdeHnsMu — paBeHcTBamu. [NpuHuun JarpaHxa. PaclwmpeHHas
A0CTaToO4Hble YCNOBUA | coyHKumMa JlarpaHka. OKBMBaANEHTHOCTb TeopeM. 3ajayn C orpaHuyeHnaMmn —
onTMManbHOCTK. HepaBeHcTBamMW. Mcnonb3oBaHWe Kraccuyeckoro npuHuuna JlarpaHxa ans

nofly4yeHmst HeobxoguMbIX YCrOBMK 3KCcTpemyMma. 3agada obuwero Buaa.
OnpegeneHne cennoBon Toukn dyHKUMM JlarpaHxa. [JocTtaTouyHoe ycnosue
3KCTpeMyMa B  TEpPMWHAX  CeaJyioBOM  TOYKM. 3agaun  BbINYKIOro
nporpaMmmmupoBaHusl. Teopembl 06 OTOENUMMOCTM MHOXecTB. Teopema KyHa —
Takkepa. [OuddepeHumanscHbli BapuaHT Teopembl KyHa-Takkepa. Ycnosue
onTumanbHocTn ®.[xoHa. Bo3amoxHble 1 noaxoaswimMe HarnpaerneHus. YCroBue
ONTMMarnbHOCTM B TEPMUHAX BO3MOXHbIX U NOAXOASALWMNX HanpaeneHun. Teopema
KyHa-Takkepa B 3aga4ax C IMHENHbIMY OrpaHNYEHUSAMM

3 | 3apgayn nuHenHoro MoctaHoBKka 3agayn. KaHoHuuveckas copma 3anucu. [1BONCTBEHHas 3agada.
nporpamMmupoBaHus CeovictBa napbl ABOWCTBEHHbLIX 3adad. ANroputM CUMMMEKCHOro MeTtoaa.

PelueHve npon3BonbHOM 3a4a4m METOAOM UCKYyCCTBEHHOro 6asuca. T

4 |MeToabl ogHOMEPHOM MeToapl, MCMOnb3ytoLMe CBONCTBO YHUMOAANBHOCTU (OYHKLNA — METOZ, 30110TOr0

onTuMusaunm cevyeHns, MeToa AeneHna oTpeska nononam.
MeTog cekyux, Metoa HbloToHa.

5 |MeTtoabl MHOromepHon | MeTon NOKOOPAMHATHON onTuMKU3auun. MeToasl rpafueHTHOro crycka:
6esycnoBHo - C NOCTOSAHHbIM LLArom;
onTuMusaunu - ¢ ApobGreHvem Lara;

- METOA HaUCKOPENLLIEro crnycka.

MeToabl CONpsiKEHHbIX HaNpPaBneHU;

- obuas cxema MeToaa;

- metog Nayanna;

- METOA COMpsKeHHbIX rpagneHToB dnetyepa-PuBca;
- meTtoq HbloTOHAa.

6 |MeToapbl ycrnoBHoOM MeTogpl, nCnonb3yLimne nMHeapm3aunio UCXOLHON 3a4auun:

onTumMmnsaumn - METOA CEKYLLMX MIO0CKOCTEW;
- METOA NHeapusauuun.
MeToabl BO3MOXHbIX HanpasreHui:
- obLwan cxema 3oMTeHaelka;
- pelLeHue 3agay ¢ IMHENHbIMU OrpaHUYEHUSIMU.
MeToab! WTpadoB — BHELUHWX U BHYTPEHHMX.
7 |3apgaum BapraunoHHoro | MpocTewasa 3agada  BapuauMoHHOTO  ucuucneHus. [puHUMn  Bapuauumu.
ncumcnenus (BA) OcHoBHasa nemma BW. YpaBHeHue Ounepa. 3agadva bBonbua. Heobxogumble
ycnoBus cnaboro muHumyma. 3apada Jlarpanxka Vicnonb3oBaHue npuHuMna
Jlarparxa gnsa nonydeHus HeobXoaMMbIX YCrnoBui cnaboro MruHumMyma. 3agaym
CO CTapLUMMM NPON3BOAHBIMMN.
8 |3agmaum ontumaneHoro |MoctaHoBka 3agadn. OcHOBHble onpedeneHus. JnemMeHTapHas 3agada
ynpasreHusi. onTUmarnbHOro ynpasrneHusa. lcnone3oBaHve npuHuMna JlarpaHxa ans
nony4yeHmst HeobXxoouMMbIX YCnoBuiA  3kcTpemyma. [lpuHuMn  makcumyma
MMoHTpsArnHa.
13.2. Tembl (pa3aeibl) IMCHUIIMHBI M BUAbI 3aHATHIA
Ne HavumeHoBaHue Tembl Buze! saHsTi (4acos)
n/n (pasgena) gucumnnuHel JNekumu | Mpaktnyeckne | JlabopaTopHble CamocrosTentH Bcero
as paboTta
BeepneHune. OcHoBHble
1 onpegenenus. ObLuas 4 5 i 8 14
noctaHoBka 3agau
onTMMmn3aLumn
Heobxoanmble n goctaTouHble
2 ycnosmf' onTmmaﬁquocm 10 4 ] 20 34
3 3agaym nuHemnHoro 6 8 29
nporpaMMmnpoBaHus
4 OpHomMepHas onTMMmn3aums 4 2 4 12
5 MHoromepHas 6e3ycnoBHas 6 8 5 14 33




onTMMu3aums

6 MeToabl yCnoBHOM 5 14 31
onTMMu3auum

7 BapuaumoHHoe ncuncneHmne 8 4 - 10 22

8 OntumanbHoe ynpasnexHve 4 2 - 6 12
uToro 48 32 16 84 180

14 MeToanueckue YKa3aHud 14 06yqa10umxcsl 10 OCBOEHHUIO TUCHUIITIMHLI (pexomenoayuu o0y4aouumcs
no 0CBOEHUIO Oucuunﬂuybl: pa60ma C KOHCcnekmamu ﬂekuuﬁ, npe3eHmayuoOHHblM mMamepuaiom, 6blNOJTHEeHUe npaxKmuiecKux
3a0anuil, mecmos, 3a0anuti mexywei ammecmayuu u m.o.)

Mpy NpoOXoXXAEHWUN OUCUMNIIMHBI UCMONb3YIOTCHA aKTUBHbIE U MHTEPAKTMBHbIE (POPMbI NPOBEAEHUSA NEKLUNIA 1
nabopaTopHbIX 3aHATUN, U OCYLLECTBRSETCA KOHTPOMb MOCELaeMOCT W BbINOMHEHUS BCeX BUMAOB
camocTosTenbHOM paboThl. B TeueHme 3aHATUIN CTyAeHThbl peLlatoT 3agayuu, ykazaHHble npenogaBaTernieM K Kaxaomy
3aHATHIO.

B pamkax camocTosTenbHoOW paboTbl OCYLIECTBNAETCH MNOBTOPEHME TEOpPEeTMYECKOro Marepuana,
n3snaraemoro B kypce MeToabl onTuMmnsaumm Nnpu NOAroTOBKE K NPOBEAEHMIO NpaKTUYecKknx n nabopatopHbix paboT.

15.11epeyeHb OCHOBHOW W JONOJIHUTEIbHON JMTEPaTypbl, peCypcoB MHTEPHET, HEOOXOAUMBIX IS

OCBOCHUSA MUCHHUILINHBI (cnucox numepamypul ogpopmasemcs 6 coomeemcemsuu ¢ mpedoganuamu I OCT u ucnonvsyemces
00was cK8o3HaAsl Hymepayus 05 8cex U008 UCHIOYHUKOS)

a) OCHOBHag nuteparypa:
Ne n/n UcTouHunk

1  |[Kpytukos, B. H. Metogpsl ontumunsauum : yaebHoe nocobue / B. H. KpyTtukos, B. B. MuweuknH. — 2
e n3a., gon n nepepad. — Kemeposo : KemlY, 2019. — 106 c. — ISBN 978-5-8353-2437-8. —
TekcT:  9nekTpoHHbIM //  JlaHb  :  9nMeKkTpoHHO-bubnmoTteyHas  cuctema. —  URL
https://e.lanbook.com/book/135233
2 MpokoneHko, H. KO. MeToabl onTummuaauyum : y4ebHoe nocobue / H. KO. MNpokoneHko. — HuxkHUi
Hoeropog : HHI'ACY, 2018. — 118 c. — ISBN 978-5-528-00287-3. — TeKCT : 3NeKTPOHHbIN // J1aHH
. ANEeKTPOHHO-6ubnnoTeyvHas cuctema. — URL: https://e.lanbook.com/book/164796
3 MaHTenees, A. B. MeToabl onTuMmnsaumm B NnpuMmepax u 3agadax : y4ebHoe nocobue / A. B.

MaHTenees, T. A. lletoBa. — 4-e n3a., ucnp. — Cankr-lNeTtepbypr : Jlanb, 2021. — 512 c. — ISBN

978-5-8114-1887-9. — TeKCT : aneKkTPOoHHbIN // JlaHb : aneKkTpoHHO-6nbnnoTteyHas cuctema. —
URL: https://e.lanbook.com/book/168850
4 [PenuH, C.B. MeTtoael ontummaaumm : cbophuk / H. [1. MaHenuHa; C.B. PeHnH .— HoBocnbupcek
N3g-Bo HI'TY, 2011 .— 54 c. — ISBN 978-5-7782-1688-4 .— URL: https://rucont.ru/efd/205943
6) gononHuTenbHasa nuTepartypa:
Ne n/n NcToYHMK
Kpemnes, A. . Metogpbl ontumusauum / A. I'. Kpemnes .— EkaTepuHbypr : U3gatenbscTBo
S |Ypanbckoro yHmsepcuteta, 2012 .— 193 ¢. — ISBN 978-5-7996-0738-8 .— URL:
https://rucont.ru/efd/209443
MeToabl ontTumusauun / E.I. bBenoycosa, T./. CmaruHa .— BopoHex : sgaTtensckuit gom BIY,
6 2017 .— 46 c. — 46 c. — URL.: https://rucont.ru/efd/685297
MeToabl onTuMmusaumn : metog. ykasanus / H. B. Jlerkos; Apocn. roc. yH-T .— Apocnasns : AplY,
7 2008 .— 34 c. — URL.: https://rucont.ru/efd/207090
8 PeiianuH, B. V. YicneHHble MmeToabl onTumMusaumm : y4eb. nocobume / ToMCcKuiA NONUTEXH. YH-T; B.
W. PenanuH .— Tomck : M3g-Bo TI1Y, 2013 .— 112 c. — URL: https://rucont.ru/efd/278553
9 Kouerypoga, E. A. Teopusi u meTogbl onTummnsauum : y4eb. nocobue / TOMCKMIN NonMTEXH. YH-T; E.
A. KouerypoBa .— Tomck : U3a-Bo TI1Y, 2013 .— 134 ¢. — ISBN 978-5-4387-0237-5 .— URL:
https://rucont.ru/efd/278540
B)MH(pOpPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTesibHbIE pecypchbl (oduLmanbHble peCypebl UHTEPHET)™:

Ne n/f Pecypc
1 edu.vsu.ru
2 OBC JlaHb

3 OBC OPAUT
5 OBC Rucont

16.MepeyeHb y4eOHO-MeTOgQUYECKOro obecnevyeHns Ans caMoCToATeNbHOM paboTbl
(y4ebHo-memoduydeckue pekomeHdayuu, nocobus, 3adadyHuUKU, MemooOudecKue yKa3aHusl 1o 8bIrnoIHeHUI
npakmu4yeckux (KOHmMposbHbIx) pabom u 0p.)

‘NQ n/n ‘ NcTouHuk ‘




MeToabl onTuMmusaumm n nccrnegoBanue onepauun / U.. Koctpyd .— BopoHex : N3gaTtenbckuin
1 |nom BopoHexckoro rocygapcteeHHoro yHmeepcuteTa, 2014 .— 119 ¢c. — 119 c. — URL:
https://rucont.ru/efd/294540

Posoga, B. H. MeToabl onTummnsauun : kypc nekumin: y4eb. nocobue / . C. Makcumosa; B. H.

2 |Po3soBa.— Mockea : PYOH, 2010 .— 113 ¢c. — ISBN 978-5-209-03872-6 .— URL:
https://rucont.ru/efd/221341

17 .MHcpopmaLMOHHbIEe TEXHONOMMU, UCTNOoNb3yeMble ANA peanu3auum y4ebHom
ANCLUUNIINHBI, BKIOYaA nporpamMmmHoe obecnevyeHne u MHpopmMaLMOHHO-CNpaBOYHbIe
cuctembl (Npu HEO6XO0AUMOCTH)

Mpwn peanu3aumMm AOUCUMNIUHBI UCMONb3YEeTCA Knaccuyeckas MoAenb NEKUUOHHbIX WU
NpaKTUYEeCKNX 3aHATUN, MoryT NCMNONb30BaThCA TEeXHONornn
3NEKTPOHHOro 0byyeHus " ANCTaHLUMOHHbIE obpasoBaTenbHble TEexXHonornm
Ha 6a3e nopTtana edu.vsu.ru, a Takke gpyrme OOCTYMHbIE PECYpPChbl CETW.

Mpn npoBegeHUn nabopaTOPHbIX  3aHATMMA  MCMONb3YKTCA  cpeabl U SA3bIKK
nporpammupoBaHus Pascal, Visual Studio, C/C++.

18.MaTepuanbHO-TeXHU4Yeckoe obecneyeHne AUCLUNIINHDI:

NexkumoHHaa ayauTopus  OOSMKHA OblTb  OCHALLEHHOW COBPEMEHHBIM  KOMMbHOTEPOM C
NOAKNIOYEHHbIM K HEMY NPOEKTOPOM C BUAEOTEPMMHANa Ha HacCTEHHbIN 3KpaH. [NpakTnyeckme n
nabopaTopHble 3aHATUA [OIDKHbI NPOBOAUTBCS B CNeuMann3vpoBaHHOM ayauTopum,
OCHaLLEeHHOWN COBPEMEHHBIMWN NEPCOHarbHBIMN KOMMbOTEPAMMX U NporpaMMHbIM obecnevyeHmem
B COOTBETCTBUM C TeMATUKOM M3yyaemoro maTepuana. Npegnonaraemoe obopyaoBaHue gns
KOMMbIOTEPHbIX KNAaccoB: KOMMbIOTEP NpenogaBaTens; KOMMNbITEPbI yYallmxcs, MynbTumeama
obopynoBaHue (NpoeKTop, CpeacTBa 3ByKOBOCMNPOU3BEAEHMS); AOCKA MAarHUTHO-MapKepHas Ha
cTeHae, 2-CTOPOHHSAS, cneunannanpoBaHHas mebens.

19.PoHA OLEHOUYHbIX CPeACTB:
19.1 MepeyeHb KOMMNETEHUUW C yKasaHMeM 3TanoB (POpPMUPOBaAHMUA U NSIAHUPYEMbIX
pe3ynbTaToB 00y4YeHus

Ne HanmeHoBaHue pasgena KomneTteHums(n) | NHgukatopbl
ANCUNNANHBI (MOAYNs) poctmkeHnst | OueHOuYHble cpeacTBa
KOMNeTeHUnmn
1 BeeneHue. OcHoBHble | OlMK-1, OrllK-2, | OrK-1.2, OrK- | YcTHble onpocsl Ha
onpegeneHus. Obwas noctaHoska | OlNK-5 2.1, OlK-5.1 nekumsax [ Ha
3agay onTMMmsaumm NPaKTUYECKMX 3aHATUAX
2 Heobxogumble 1 pgoctatodHble | OMK-1, OlK-2, | OlK-1.2, OlK- | KoHTponbHas paboTta Nel.
YCNoBWs ONTUMAIIbHOCTU Or1K-5 2.1, OMNK-5.1 KoHTponbHas paboTta Ne2.
3 3apaun nuHenHoro | OlK-1, OllIK-2, | OlNK-1.2, OrK- | KoHTponbHasi paboTta Ne3
nporpaMmmmpoBaHuns Or1K-5 2.1, OMNK-5.1 KoHTponbHas paboTta Ne4.
KoHTponbHas pabota Ne5
4 OpgHomepHas onTMMmusaums Or1K-1, OlK-2, | OMNK-1.2, OlK- | KoHTponbHasi pabota Ne7
OrK-5 2.1, OlMNK-5.1 JlabopaTopHas paboTta
Ne1
5 Or1K-1, OrK-2, | OMNK-1.2, OlK- | KoHTponbHasi paboTta Ne8
MHoromepHas 6eaycrosHas OrK-5 2.1, OlMNK-5.1 J’:Iloaz60paTopHaﬂ paboTta
onTuMm3auust




6 OrK-1, OlK-2, | OlK-1.2, OrIK- | KoHtponkHasi pabota Ne9
Or1K-5 2.1, OMNK-5.1 JlabopaTopHas pabota
MeToabl ycrnosHoM onTumMm3auum Ne3
7 Or1K-1, OrlK-2, | OlK-1.2, Ol1K- | KoHTponbHas pabota
Or1K-5 2.1, OlMNK-5.1 Ne10
BapwuaunoHHoe ucuucneHue
8 Or1K-1, OrlK-2, | OlK-1.2, OlK- | YcTHbIn onpoc Ha
OrlK-5 2.1, OlK-5.1 NEKLUNOHHbIX [
OnTumanbHoe ynpaBneHue NPaKTUYECKMX 3aHATUAX

20. TunoBble OLEHOYHBIC CPEeACTBA M MeTOJHYECKHEe MATepHaJibl, ONpele/siiole NMPoueaypbl
OLICHUBAHUS
20.1. Tekymmii KOHTPOJIb yCIIeBAeMOCTH

KOHTpOJ'Ib ycnesaemMoCTth no gucumniimHe ocylectBndeTcAa C MNOMOLLbH cneayrownx
OL€HOYHbIX CpeacTB:

IIpumepbl KOHTPOJIBLHBIX padoOT
Mpumep KOHTpONbHOM paboTbl 1

PewnTb rpacduryeckn 3agadn HefMHENHOrO NPOrPaMMUPOBaHUS:

(% —1)% + (%, —1)% > extr | X, —5]+X; — extr
(X, - 2)(x, +1) <186, 5x, + 3, < 24,
1 X, 20,%x, 20 o 0<% <3x20

Mpumep KOHTPONbLHOM PaboTbl 2
Pemnte ¢ momombi0 HEOOXOIUMBIX M JOCTAaTOYHBIX YCJIOBHM HKCTpEMyMa CIEAYIOIIHE 3aJadu ¢

OrpaHUYCHUAMH HCPABCHCTBAMMU:
1.

(x, —4)° +(x, —6)° - min
X; +4x, <8
X; +X, £5
X, 20, X, 20

(x, +2)° +(x, —6)° — min
X; +4x, <4
2%, + X, <6
X, 20,X, 20

(x, —4)* +(x, = 7)* - min



2%, +3X, <6
3%, + X, <3
X; 20, X, 20

(x, —=3)° +(x, —6)" — min
X, + X, <4
2X; +X, <6
X, 20, X, 20

(x, —4)° +(x, +6)* - min
X, +3X, <3
X, + X, £2
X, =20, X, 20

(x, =5)° +(x, —6)* — min
X, +X, <4
2X; + X, <6
X, 20,%x, 20

(x, —4) +(x, —6)° - min
X; + X, <5
9X; + X, <5
X, 20, X, 20

(x, —2)° +(x, —6)° — min
2%, + 3%, <12
4x, + X, <8
X, 20, X, 20

(x, =1)° +(x, —8)° — min
X, + 9%, <5
3X; + X, <6
X, 20,X, 20
10
(x, —4)* +(x, —8)> — min
X; + X, <6
2X; + X, <8
X, 20,%x, 20
11
(x, —=3)° +(x, —6)" — min



X, +4x, <4
X, + X, <3
X; 20, X, 20
12
(x, +4)* +(x, —6)° — min
X, + X, <7
4X; + X, <8
X, 20, X, 20
13
2(x, —4)° +(x, —6)° > min
X, +4X, <4
X, + X, <3
X, =20, X, 20
14
(x, —4)* +2(x, —6)° — min
X; + X, <5
4X, + X, <8
X, 20,%x, 20
15
(x, —2)° +2(x, — 6)° — min
X, +4x, <4
X; +X, <3
X, 20, X, 20
16
(x, —3)° +2(x, —6)° — min
3%, +4x, <12
4x, + X, <8
X, 20, X, 20
16
(x, —4)° +(x, —6)° — min
X, + X, <7
3X, + X, <9
X, 20,X, 20
17
(x, —4)* +2(x, +5)° — min
X, +4x, <4
X; + X, <3
X, 20,%x, 20
18
(x, —4) +(x, —6)° - min



2%, +4x, <10
X, +X, <4
X; 20, X, 20
19
(x, +2)° +(x, —6)* - min
X; +3X, <3
S5X; +X, <5
X, 20, X, 20
20
(x, —3)* +(x, —=5)° — min
X; + 5%, <10
X, +X, <4
X, 20,%x, 20
21
(x, —4)* +3(x, —6)° — min
X, +4x, <4
X, + X, £3
X, 20,%x, 20
22
(x, —4)° +(x, =7)*> > min
X; +4x, <8
X, +X, <5
X, 20, X, 20
23
(x, —4)° +2(x, —7)° = min
X, +6X, <6
X, + X, <4
X, 20,%x, 20
24
(x, —4)° +(x, +6)° — min
X, +4x, <4
X, +X, <3
X, 20,X, 20
25
(x, —4)° +4(x, — 6)° — min
X; +5X, <5
X; + X, <3
X, 20,%x, 20



Mpumep KOHTpONbHOM paboTbl Ne3

1. Pemmrs cumiutekc- Metomom 3anady JIIT, mpeaBapuTENbHO IPUBES €€ K KAHOHMYECKOMY BUILY.

2%, +CX, +4X; + 2X, <6;

x;20,]=14
a B C a B C a B C a B C
1 |2 [3 |1 16 |5 [2 |3 Q11 J2 |1 |2 16 |3 [3 |1
2 I3 |1 |1 |7 14 |3 |6 122 13 |3 [4 iz |4 |1 |2
3 14 |2 [-1 |8 6 |1 [5 13 |5 |2 [-1 J18 |3 |1 Jo
4 17 (2 [3 19 |2 |2 |2 [ J7 |1 [5 19 |4 |1 |3
5 |8 [3 [4 J10 |5 [3 [7 |15 |6 [3 [8 J20 |5 [2 |6

Mpumep KOHTponbHOM paboTbl Ned

1. Onpenenuts 3anady, JBOHCTBEHHYIO K 3a1a4e:

n m
L (X, M) = Z cpxyp—M 2 Xpaii — Max,
J fw=|
n

2 a[;X/'*'.\'n;]:b{. i= ]l 2' weey M,
-l
/ .\‘/?_—‘,:0, =12 ..., n+m

2. Haiitu ontumanbHOe 3HaUeHHE 11€1€BOM (YHKIIUU MCXOJHOM 3a/1a4uM, MyTeM IpauyecKoro perieHus
JIBOMCTBEHHOM 3a1a4U:

Xy — 4x3-+ 3x, 4 10x, — max,
Xi Xg— X34+ x,=0,

Xy =4 Hxg 4 10x, — 10x, =11,
xX1=0,i=1.,223.4.

3.MccnenoBath, SBISETCS JIU PEIICHUEM 3a7a4i JTUHEHHOTO MTPOTrpaMMHUPOBAHUS BEKTOP:

2x, + 3xy — Tx, + 14x, — max,
'\.l + .t’, + .\'3 by .‘.‘ 1; 2,
Xy 2k —bxy T, =—2,

=0, i=|, 2, 3, 4,
X:(O, I, L, O).



4 IlpuBecTH IpUMeEpPbl IBOMCTBEHHBIX Tap, 00IaAl0IIHMX CISAYIOMUMH CBOM-CTBaAMHU.

1) o6e 3a1aun UMEIOT PeLCHHUS;

2) oHa 3aJja4a UMEET HEOTPaHUYCHHOE I0ITyCTUMOE MHOYKECTBO, BTOPasi — My-CTO€ MHOKECTBO;
3) AomyCcTUMBIE MHOKECTBA 00CHX 337124 MyCTHIC,

4) nomycTUMble MHOXECTBA 00EUX 3a/1a4 HEOIPaHUYEHHBIE.

Mpumep KOHTponbHOM paboTbl Ne5

1.Pemuthb craenyroniyto TpaHCIOPTHYIO 3a/1auy:

% " 51 37 84 58 145
71 3 6 4 6 4
87 1 1 5 3 5
75 3 2 8 8 1
85 8 2 1 3 6
57 5 4 3 3 3

Mpumep KOHTponNbHOM paboTbl Ne6

1. MeTtoaoM JeneHus OTpE3Ka II0IIoJIaM U METOAOM 30JIOTOI0 CCUCHUA HalTH peHICHUC CICAYIOIUX
3aaad.

1) f(x)=x>-3sinx—>min, xe[0]1],;
2) f(X)=x"+x*+x+1->min, xe[-10],

3) f(x)=e*+2 >min xe[0515],
X
4) f(x)=x*+e* >min, xe[0]],

5) f(X)=x*+Xx+sinx—min, xe[-10],
6) f(X)=x’>-x+e*—>min, xe[0]],

7) f(x)=sinx—min, XE[—Tc;g],

8) f(x)=(x-2) -»min, xe[0;3],
9) f(x)=(x+5)" >min, xe[-6;2],

10) f(x)=cosx—>min, xe[0;x],

11) f(x)=(x—15) +5—>min, xe[12;20],
12) f(x)=xe* - min, xe[-2;0],

13) f(X)=x2+2x—-4—>min, xe[-2]],
14) f(x)=x>-x—min, xe[0]],

15) f(x)=x>—x*>>min, xe[0]],

16) f(x) :—eix Smin, xe[0:3],



17) f(x)=x"—x—-min, xe[01],

18) f(x):X—4—>min, xe[1.1,1.5],
Inx
19) f(x)=xe™* ->min, xe[-2;6],
20) f(x)=xe ™ ->min, xe[-2;6],
21) f(x)=(x-10)* +4 > min, xe[8]12],
22) f(x)=(x-5)" +10 > min, xe[3;6],
23) f(x)=2cosx —>min, Xxe[0;mx],
24) f(x) :—eix Smin, xe[0:3],
25) f(x):X—4—>min, x e[1.11.5].
Inx

CoaepxkaHue oT4yeTa

— 1enb paboThI;

— Ta0JIMIBI C PE3yNIbTaTaMH UCCIIEIOBAaHUN TI0 KQKIOMY METO/Y, I'Ie TOJKHBI OBITh OTPAKEHBI TPAHHIIBI U
JUTUHBI HHTEPBAJIOB Ha KXKOH HTEpaIHH,

— COOTHOUICHHUEC NJIMHBI MHTCPBAJIa Ha k-1 HUTCpallUU K JVIMHEC MHTCpPBAJia HA k HUTCpalnu,

— rpaduK 3aBUCIMOCTH KOJIMYECTBA BEIYHUCIICHHH 1IeJIEBOM () YHKITUH OT JIoraprdma 3aaBaeMoid TOYHOCTH
g,

— BBIBOJIBI 110 BCEM ITyHKTaM 3aIaHuUSI.

Mpumep KOHTpoNbHOM paboTbl Ne7

1. Jlna creayrommx (GYHKIHA TPUMEHHUTH METOJBI: TMOKOOPAWHATHOTO CIYCKa, HAUCKOPEWINEero CIyCKa WITH
CONPSDKEHHBIX Ipaauentos, HeoTona-Padcona:
(x2 —x,)2 + (1 —x1)%? > min, x°=(3,4)
(x; —x2)2+ (1 —x7)? > min, x°=(4,3)
(x; —x2)2+ (1 —x7)? > min, x°=(1,3)
(x2 —x,)2 + (1 —x)% > min, x°=(1,2)
(x2+x2 -1+ (x; + x, — 1)? > min, x°=1(0,3)
(2 +x2 -1+ (x; +x, —1)? > min, x°=(3,1)
2x% + x5 — 3x,x, » min, x° = (5,1)
2x% + x2 — 3x,x, » min, x° = (1,5)
x2 4+ 3x% — 2x,x, » min, x° = (2,0)
X2+ 3x2 — 2x,x, » min, x° = (1,4)
206 — 1)% + (x; — 4)? — 3x,x, » min, x° = (3,6)
C2(x; — 1% + (x, — 4)%2 — 3xyx, » min, x° =(2,5)
0
0

©CoNOOR~WNE

el
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.3(x; — 2)% + (x, — 3)%2 — 2xyx, > min, =(1,5)
.30 —2)%2 + (xy; — 3)2 — 2x,x, » min, x° = (1,5)
(2 —x)2 + (2 —x)% > min, x°=(1,3)
(X2 —x,)2+ (2 —x7)> > min, x°=(3,3)
(2 +x2—2)+ (xg + x5, — 2)2 > min, x°=(0,3)
(X2 +x2—-2)+ (¢ +x, —2)2 > min, x°=(1,3)
 Ax? + 3x2 — 4x,x, + x; > min, x° = (1,3)
 Ax? + 3x2 — 4x,x, + x; > min, x° = (2,5)
21. (x; — 1)% + 5(x, — 4)? — 2x,x, —» min, x° = (2,5)
22. (x; — 1)% + 5(x, — 4)? — 2x;x, » min, x° = (0,5)
23. (x2 +x2=3)+ (x; + x, —3)2 > min, x°=(0,4)
24. (x2+x2 —3)+ (x; + x, —3)? > min, x°=(1,4)

NP RPRRER R R
OLVWmO~NO® U N



25. (x2 —x)2+ (3 —x)? > min, x°=(1,4)
26. (x? —x,)?2 + (3 —x)? > min, x°=(0,4)

Mpumep KOHTpONbLHOM paboTbl Ne8

Pemuts METOAOM BO3MOKHBIX U IMOAXOOAIIINX HaHpaBJIeHI/Iﬁ

1.
(%, —4)° +(x, —6)° = min
X, +4X, <8
X; +X, £5
X, 20,X, 20

(%, +2)° +(x, —6)° — min
X, +4x, <4
2%, +X, <6
X, =20, X, 20

(x, —4)* +(x, —7)°> - min
2X, + 3%, <6
3%, + X, <3
X, 20,%x, 20

(x, —3)° +(x, —6)> — min
X, +X, <4
2%, +X, <6
X, 20,%x, 20

(x, —4)° +(x, +6)° — min
X; +3X, <3
X, + Xy <2
X, 20,%x, 20

(x, —5)° +(x, —6)° — min
X, +X, <4
2X; + X, <6
X, 20,%x, 20

(x, —4)* +(x, —6)° — min
X; + X, <5
9X; + X, <5
X, 20,%x, 20



(6 -2 + (1 ~6)" > mir
2%, +3x, <12
A%, + X, <8
X1 20, %, 20

(63 ~2) + (x, ~8)" > min
X; +5X, <5
3%, + X, <6
X; 20, X, 20
10
(x, —4)* +(x, —8)° — min
X, + X, <6
2%, + X, <8
X1 20, %, 20
11
(%, ~3)" + (x, ~6)* —>min
X, +4x, <4
X, + X, <3
X1 20, %, 20
12
(¥ +4)° +(x, ~6)* - min
Xy + X, <7
A%, + X, <8
X; 20, X, 20
13
2(x, —4)2 +(x, _6)2 —> min
X, +4x, <4
X; +X, <3
X; 20, %X, >0
14
(5~ 4)° + 20, ~6)" > min
X, + X, <5
A%, + X, <8
X; 20, X, 20
15
(x, =2)* +2(x, —6)* — min
X, + 4%, <4
X; +X, <3
X1 20, %, 20
16



(x, —3)* +2(x, —6)° — min
3x, +4x, <12
4X; + X, <8
X, =20, X, 20
16
(x, —4)* +(x, —6)° — min
X, + X, <7
3X, + X, <9
X, 20,%x, 20
17
(x, —4)* +2(x, +5)> — min
X, +4x, <4
X, + X, <3
X, 20, X, 20
18
(x, —4)* +(x, —6)° — min
2X, +4x, <10
X, + X, <4
X, 20, X, 20
19
(%, +2)° +(x, —6)° — min
X; +3X, <3
S5X; +X, <5
X, 20,%x, 20
20
(x, —3)* +(x, —5)° — min
X; + 5%, <10
X, + X, <4
X, 20, X, 20
21
(x, —4)* +3(x, —6)° — min
X, +4x, <4
X, + X, <3
X, 20,%x, 20
22
(x, —4)* +(x, —7)> - min
X, +4x, <8
X, +X, <5
X, 20, X, 20
23



(x, —4)° +2(x, —7)* = min
X; +6X, <6
X, + X, <4
X, =20, X, 20
24
(x, —4)* +(x, +6)° — min
X, +4X, <4
X, + X, <3
X, 20,%x, 20
25
(x, —4)* +4(x, —6)> — min
X; +5X, <5
X, + X, <3
X, 20, X, 20

Mpumep KOHTponbHOU paboTbl Ne9

Pemmute Meromom nuHeapusanuu Opanka Bynbda
1.

(x, —4)* +(x, —6)° — min
X; +4X, <8
X, +X, <5
X, 20,%x, 20

(x, +2)° +(x, —6)* —> min
X, +4X, <4
2%, +X, <6
X, 20, X, 20

(x, —4)° +(x, —7)° - min
2X, +3X, <6
3%, + X, <3
X, 20,X, 20

(x, —3)* +(x, —6)° — min
X; + X, <4
2%, +X, <6
X; 20, X, 20

X, —4)% +(x, +6)*> = min
1 2



X; +3X, <3
X, + X, <2
X; 20, X, 20

(x, =5)* +(x, —6)* — min
X, + X, <4
2X; +X, <6
X, 20, X, 20

(x, —4)° +(x, —6)° - min
X; + X, <5
9X; + X, £5
X, =20, X, 20

(x, —=2)* +(x, —6)° — min
2%, + 3%, <12
4X, + X, <8
X, 20,%x, 20

(x, =1)* +(x, —8)* — min
X; +5X, <5
3X; + X, <6
X, 20, X, 20
10
(x, —4)* +(x, —8)> — min
X, + X, <6
2%, + X, <8
X, 20, X, 20
11
(x, —3)* +(x, —6)° — min
X, +4X, <4
X, +X, <3
X, 20,X, 20
12
(x, +4) +(x, —6)* - min
X; + X, <7
4X; + X, <8
X, 20,%x, 20
13
2(x, —4)° +(x, —6)° > min



X, +4%, <4
X, + X, <3
X; 20, X, 20
14
(x, —4)° +2(x, — 6)° — min
X; + X, <5
4X; + X, <8
X, 20, X, 20
15
(x, —2)° +2(x, — 6)° — min
X, +4X, <4
X, + X, <3
X, =20, X, 20
16
(x, —3)° +2(x, —6)° — min
3%, +4x, <12
4X, + X, <8
X, 20,%x, 20
16
(x, —4) +(x, —6)° - min
X; + X, <7
3X; + X, £9
X, 20, X, 20
17
(x, —4)* +2(x, +5)° — min
X, +4X, <4
X, + X, <3
X, 20, X, 20
18
(x, —4)° +(x, —6)° — min
2%, +4x, <10
X, +X, <4
X, 20,X, 20

19
(x, +2)° +(x, —6)* - min
X; +3X, <3
9X; + X, <5
X, 20,%x, 20
20

(x, —3)* +(x, —=5)° — min



X; +5X, <10
X, + X, <4
X, 20,%x, 20
21
(x, —4)° +3(x, —6)* > min
X, +4x, <4
X; +X, <3
X, 20,%x, 20
22
(x, —4)° +(x, =7)* > min
X, +4X, <8
X; +X, £5
X, 20,%x, 20
23
(x, —4)* +2(x, = 7)° - min
X; +6X, <6
X, +X, <4
X, 20,%x, 20
24
(x, —4)° +(x, +6)* - min
X, +4x, <4
X; +X, <3
X, 20, X, 20
25
(x, —4)* +4(x, —6)* — min
X, + 95X, <5
X, + X, <3
X, 20, X, 20

Mpumep KOHTpoNbHOM paboTbl Ne10

1.Haiitu OKCTpEMaJIn I HpOCTGfII.HCfI 3ala4i BapualquOHHOT'O HCYHUCJIICHU A

Ne Bap. Ycnosue

t J(y):j‘yzdx—>extr; y(0)=1 y@)=0

J(y) = (¥ - y)dx —>extr; y(0)=0, y(1)=0

J(y) = j(y2 +xy)dx —extr; y(0)=0, y(1)=0




I = ~xy)dx —extr; y(0)=0, y@B)=0

S. e
J(y)z'[xyzdx—>extr; y(1) =0, y(e)=1
3 1
J(y)=I(1+x)y2dx—>extr; y(0)=0, y(1)=1
7 :
J(y) :j(x2 ~1)y*dx —>extr; y(2)=0, y(3)=1
5 5
I(y) =[y*ydx —>extr; y(0)=1, y())=+2
0
9_ 4/3
y _ 4, 1
J(y)= | Sdx—extr; y(0)=1 y(=)==
=] Fdxetr yO=1 y(3)=
10. .
J(y):jeyy dx —»extr; y(0)=0, y@) =In4
0
11. :
J(y)=I(y2+yy+12xy)dx—>extr; y(0)=0, y(1)=0
0
12. !
J(y)=.[(x2y2+12y2)dx—>extr; y(0)=0, y@) =1
0
13, L
I(y) = [ (7 + y)dx > extr; y(-1)=1 y(1)=1
-1
14. !
J(y) =J‘(y2 +y? +4yshx)dx —extr; y(0)=-1, y(1)=0
0
15. 1
J(y) = [(¥° +y* +4ychx)dx > extr; y(0)=0, y(1))=0
0
16. z
I = -y)dx—extr y(0)=1 y(7)=0
0
17. z
J(y):J.(yz—y2+4ycosx)dx—>extr; y(0)=0, y(%):o
0
18. z
J(y) =] (32— y* —4ysinx)dx —extr; y(0)=0, y(g)=o
0
19. 1
2 .2
J(y)=f Y x> et y(0)=1, y(1)=£
5 Y 2" 2
20. 1 2
3= [ gx s er; b= -1
g Y 2 2
21 4/3

1) = [ Ldx—extr; y(©0)=1 y(g):%

—

0




22

1
2 .2
J(y)=J‘ Ly dx —extr; y(0) =1, y(l)zﬁ
o Y 2 2
23 3
J(y) = [ (¢ =Dy’dx > extr; y(2)=0, y(3)=1
2
24 4/3
y _ 4. 1
J(y)= | Sdx—extr; y(0)=1 y(=)==
(v) jy YO =1 y(3)=3
25
2

I =[y*ydx—>extr; y(0)=1 y@)=

. Haytu skcrpemanu nis 3anauu bonsna

No Bap. YcnoBue
l_ 1 2
J(y) = I(y2 - y)dx—yT(l) — extr
2. L
I(y) = [ (7 +y*)dx—2y (W) sh(1) — extr
3. 7
I(y) = [ (¥ +y* —4ysin x)dx+2y(0) +2y(x) - y* (x) - extr
4_ zl2
I0)= [ =y Y (0) -y () +4y() - extr
5 i3 222 2 2,
I = [ (" -y* -2y)dx=2y*(0) - y*() > extr
6. =
J(y) = [ @+x)ydx+2y(0)(y(e—1)+1) - extr
7. 2
J(y) = fxzyzdx —2y(1) + y*(2) — extr
8. e
J(y)= I2(xy2 +yy)dx +3y*(1) — y>(e) —4y(e) — extr
9. 3
J(y)= j4y2y2dx+ y*(0)—8y(3) —extr
10. L
J(y)= jeyyzdx +4eY® £ 327D 5 extr
11. 2 2.2 4
J(y)=[4y“y“dx+ y"(0) -8 y(3) > extr
0
12. L, X ,
J(y)=[y“dx+4y-(0) —5y° (1) > extr
0
13. L,
J(y)=[(y* +y°)dx—2y()shl— extr
0
14,

J(y)= }(y2 +y2)dx — 2y? (1) — extr




15. () :}em(yz +2y2)dx + 2y(1)(y(0) +1) —> extr
0

16. 1
J(y) =]e’y?dx +4e¥® + 327D s extr
0
17. e
J(y)= I2(xy2 +yy)dx +3y*(1) — y>(e) —4y(e) — extr
1
18. z
J(y)= I(y2 +y? —4ysin x)dx+2y*(0) + 2y(z) — y* () — extr
0
19. !
J(y)= Ieyyzdx +4eY® £ 327D 5 extr
0
20. ! 2
Iy) =] —y)dx—yT(l) s extr
0
21 T X2 2
J(y)=]e"(y" +2y°)dx + 2y(D)(y(0) +1) — extr
0
22

J(y)= jZ(xy2 +yy)dx+3y*(1) — y>(e) —4y(e) — extr

SN TN ef(1+ X)y2dx + 2y(0)(y(e ~1) +1) > extr

0

24 z
J(y) = I(y2 +y? —4ysinx)dx+2y*(0) + 2y(x) — y* () — extr
0

25

2
J(y) = Ixzyzdx—Zy(l) +y%(2) > extr
1

KoHTposbHbIE 3aCUMTHIBAIOTCS NpPU YCJIOBUHU, YTO IMPaBWIIBHO BbIOMHEHO Oosiee 80% 3amaHus:
NpPaBUIBHO MpoOBeAeHa (opMalu3alus 3aJaud; MPaBUIbHO BHIOpaH METOJl PELICHMs; MPABUIIBHO
MIPOBE/ICHBI PACYETHI.

Ilepeyennb JabopaTopHbIX padoT

NabopaTtopHasa pabota Ne 1. CocTtaBneHne BbIMUCIIUTENbHBIX CXEM U COOTBETCTBYHOLUMX MPOrPaMMHbIX
peanusaumi MeTo40B OAHOMEPHOM ONTUMU3ALINN.
JNNabopaTopHasa pabota Ne 2. CocTtaBneHne BbIMMCIUTENBHBIX CXEM M COOTBETCTBYIOLLMX MPOrPaMMHbIX
peanu3aumi meTogoB 6e3yCnoBHON ONTUMU3ALMN.
NabopaTtopHasa pabota Ne 3. CocTaBrneHne BbIMUCIIUTENBHBIX CXEM U COOTBETCTBYHLLUMX MPOrPaMMHbIX
peanusaumii METOLAOB YCMOBHOW ONTUMMU3ALNN.

JTabopaTtopHble paboTbl AOMKHbI ObITb peanu3oBaHbl HA OOHOM M3 SA3bIKOB MPOrpaMmuUpoOBaHUA,
OOIKeH ObiTb MpMBEAEH TECT, HA KOTOPOM TeCTUpPOBanachk nNporpaMmmMa, 1 pesynbtat TeCTMPoBaHus. 3TO
Heobxoaumble yCrnoBUS Ans caayvm nadbopaTopHbIX.

20.2 NMpomexyToyHasa aTrectauus

MpomexyToyHas aTTecTauuss no AUCUMNIMHE OCYLLIECTBMSETCA C MOMOLLbI  creayrLmx
OLIEHOYHbIX CPEACTB.

NS oLeHNBaHNA pe3ynbTaToB 00yYeHUs Ha 3a4eTe UCTONb3yTCS CrieayloLye nokasartenu:

1) 3HaHuWe yyebBHOro matepuana v BnageHve annapaToMm NnepBbIX TPEX Pasaeros;

2) BbiNonHeHWe NepBbIX NSATU KOHTPOSBbHLIX PaboT;

3) yMeHue uccrnenoBaTth NPOCTeNLLNe 3a4a4M ONTUMM3aLUM HA OCHOBE HEOBXOAUMBIX U AOCTATOYHbIX



ycrnosuny,
4) pewaTb NPOM3BObHbLIE 3a4a4N NMIMHENHOMO NPOrpaMMUPOBaHUS.

[lna oueHnBaHUsi pe3ynbTaToB 00yYeHMs Ha 3K3aMeHe ucronb3yeTcs 4-6annbHas wkana:

«OTIIMYHOY», «XOPOLLO», «YAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.

Ana oueHnBaHWUs pe3ynbTaToB 0OyYeHUs Ha 9k3aMeHe UCMONb3YTCSA CreayoLme KpUtTepun:
-3HaHWe y4eBGHOro matepuarna Bcex pasaesnos;

-yMeHWe ucnonb3oBaTb 6a30Bble MeTOAbI pelleHust 3aaa4 6e3ycrnoBHON ONTUMU3aLUK;

- YMeHMe UCcnonb3oBaTb 6a30Bble METOAbI PELLEHUS 3a[a4 YCNOBHOW ONTUMU3ALINK;

-yMeTb UckaTb AONyCTUMble 3KCTpemarnuv B 3agadax BapmaLlMoHHOIO NCHUCTEHNS.

Kputepun oueHMBaHns koMneTeHLnin YpoBeHb LLikana oueHok
chopMMPOBaAHHOCTM
KOMMeTeHLNN
MonHoe  cooTBeTCcTBME  OTBETA, obyuatoLlerocs BceM | [lOBbILEHHbIN YPOBEHL OTnnyHo

nepeYncrieHHbIM KpUTepUsIM.

OTBET Ha  KOHTPONbHO-U3MEPUTENbHLIN ~ MaTepuan  He BasoBhbIii ypoBeEHb Xopolwuo
COOTBETCTBYET OAHOMY W3 NEepeyvUClieHHbIX MoKasaTenen, Ho
obyyatowniicsl OaeT npaBWSbHble OTBETbl Ha [AOMOSIHUTENbHbIE

BOMPOCHI.

OTBET Ha  KOHTPOMbHO-U3MEPUTENbHBLIM ~ Matepuan  He MoporoBbin ypoBeHb YnosneTsopu-
COOTBETCTBYET MobblM ABYM M3 MEepeydnCleHHbIX nokasartenen, TENbHO
obyyalownincs faeT HenomfHble OTBETbl Ha AOMOSNHUTENbHbIE

BOMPOCHI.

OTBET Ha  KOHTPOSbHO-U3MEPUTENbHBIN ~ Matepuan  He - HeynosneTsopu-
COOTBETCTBYET N0ObIM U3 NepevmCrneHHbIX NokasaTenen. TENbHO

MNMepe4yeHb BonpocoB Kk 3a4eTy (KAM Nel)
1.IlepenucaTh 3KBUBAJICHTHO JAHHYIO 337a4y ONTUMU3ALUU!
- B cTaHAapTHOM hopme;
- C OTpaHUYEHUSIMU B BUJIE HEPABEHCTB;
- C OTPaHUYEHUSIMU PABEHCTBAMH.
2.Pemuth rpaduuecku TaHHYIO 3a/1a4y
3 Pemmuts 3JII1 cuMIiIeKCHBIM METOIOM.
4.IlocTpouTh IBOWCTBEHHYIO 3a/1auy K 3aaanHoi 3JII1.
5. IlpoBepuTh Ha ONTUMAIBHOCTH JAHHYIO TOYKY, UCHOJB3Yd JU(QepeHINaIbHbII BApHAHT TEOPEMBI
Kyna-Takxkepa.
6. IIpoBepUTHh Ha ONTUMAIBHOCTD JaHHYIO TOUKY, UCIIOJIb3Ysl YCIOBHE ONITUMaIbHOCTU J[7KOHA.
7. PemnTh TpaHCIOPTHYIO 3a4a4y

lNMepeyeHb BONPOCOB K 3k3amMeHy (KUM Ne2)

Mpumepbl 3aga4y onTumusauum m ux chopmanusauyms (3agada IBKNNAA; 3a4aqa NNaHNPOBaAHMUS
Npoun3BoOACTBa; 3adada [AunOoHbl; 3agada OnTUMarbHOro ObICTPOAENCTBUS; KOMOMHATOPHLIE 3agaun).
Knaccudpukaums 3agad  ontMmusauum.

NMocTtaHOBKa 3aAauM MaTemaTuyeckoro nporpammupoBaHus. OCHOBHble onpefeneHus,
pasnuyHble dopmbl 3anucu. [locTaHoBKa WMCXOAHOW 3ajadn C nomMowbio  OyHKUMM JlarpaHxa.
OnpegeneHne gBONCTBEHHON 3agauu.

Heobxoaumble U AocTaToOvHblie YCNOBUA ONTUMAnNbHOCTU. 3adauM C OrpaHUYEHUsSMU —
paBeHcTBamu. [lpuHumn Jlarpanxa. PacwupeHHas dyHkuma Jlarpanxka. CBs3b C  Krnaccuyeckum
npuHuunom JlarpaHxa. 3agaym € orpaHMYyeHuMaMM — HepaBeHCTBamu. Mcnonb3oBaHwe npuHUMNa
NarpaHxa gns nonyyeHnss HeobxoAMMbIX YCNoBui aKcTpemyMa. 3agada obuwero Buaa. OnpegeneHve
ceasioBon ToukM pyHKUuuKM Jlarpanxka. [locTaTo4yHoe yCroBMe SKCTpeMyMa B TEPMUHAX CEANOBOM TOUKMN.

3apaum Bbinyknoro nporpammupoBaHus (3BIM1). Onpeaenenns BbiNyKbIX OYHKUNUA, BbIMYKNOro



MHOXEeCTBA, BbiNyKIbIX 3aga4. TeopeMbl 06 0TAENMMOCTH (0 CTPOron OTAENMMOCTU TOYKN OT MHOXECTBA,
06 OMOpPHbIX rMNEPNIIOCKOCTAX, 06 OTAENMMOCTN ABYX MHOXECTB). Teopema KyHa- Takkepa ( B TepMUHax
cennoBon Toukn). OudbdepeHumanbHbii BapnaHT Teopembl KyHa- Takkepa. Ycnosue onTMManbHOCTU
@ IxoHa. BoamoxHble 1 nogxoadlime HanpaeneHus. Ycnosue ontumanbHoctn B 3Bl B TepmumHax
BO3MOXHbIX W MNOOXOOAWMX HarnpasneHun. 3ajayn C NUHENHbIMW OrpaHUYeHnaMU. SKBMBaNEeHTHOe
onpegerneHne BO3MOXHbIX HamnpaeneHun. Jllemma dapkawa. Teopema KyHa- Takkepa B 3agadax C
NMHENHBIMU OrpaHNYEHNSMMU.

YucneHHble meToabl OAHOMEPHOW onTuMu3saumu. MeToq 30M0TOro ceveHus, MeToa AeneHus
oTpeska nononam, MeToq cekyLimx, meton HetoToHa.

YnucneHHble mMeTOoAbl MHOrOMEpPHOM 6e3ycrnoBHOM onTMMu3aumu. [MOKOOPAMHATHLIA CYCK,
rpagneHTHble MeToabl ( C NOCTOSAHHBLIM LArom, ¢ ApobneHnem Lwara, Hamckopenwmnn cnyck). MNpobnemsl
OBpa)XHOCTW, “3acTpeBaHne” Hauckopeunwero crnycka. VicnpaeneHue rpaaveHTbIX npoueayp noucka —
MEeTOAbl CONPsKEeHHbIX HanpaeneHun ( obwas cxema, metog MNayanna, metog Pnetyepa — Pueca). Metoa
HbloToHa. MeTog MHOrorpaHHuka.

MeToab! ycnosHon ontumusaummn. MeTtoabl, CNoOnb3yowmne NMHeapm3aunio UCXOAHOM 3agayun (
MeTo[ CeKyLLMX NI0CKOCTEN, MeTOA NiMHeapusauun). Metofbl, rapaHTUpytoLmMe NoOUCK 4ONYCTUMbIX TOYEK
( MeToObl BO3MOXHbIX HanpasneHun, MeTod NpoekumMmn rpagneHTta), Metogpl, obecnedmBsaioLLme nepexos
K 6e3ycrnoBHON onTuMmn3auun ( BHELLHUE U BHYTPEHHWE WTpadHble PYHKUMM).

3apaum nMHeMHOro nporpaMmmMmupoBaHus. [ padunyeckoe pelieHne, CUMMNIIEKCHLIN MeTod, METOA
NCKyCCTBEHHOro 6asmca. 3nemMeHTbl Teopun ABOWNCTBEHHOCTU (MpaBuna MOCTPOEHUS OBOWCTBEHHbIX
3aga4, OCHOBHble CBOWCTBA Napbl BOMCTBEHHbLIX 3ad4a4, Nepeasi U BTopas TeoOpeMbl ABONCTBEHHOCTH,
Ncnomnb3oBaHne TeopeM ABONCTBEHHOCTM AN NPOBEPKU 3a4aHHOM TOYKM Ha ONTUMAanbHOCTb).

3apaum BapualMoHHOro ncumcnenus . lNpocrtenwasa 3agada. NpuHunn Bapmaumm nccnegoBaHus
3agay. Heobxogmmoe ycnosue cnaboro akcTpemyma B TepMUHax Bapuaumm dyHkunoHana. OcHoBHas
nemMmMa BapuauMOHHOIo UcYMcneHus. YpasHeHue dunepa. YactHele cnyyam ypaBHeHnsa Jinepa. 3agava
Bonbua ( 6e3 orpaHuveHun). Ncnonb3oBaHne MeToAa Bapuauui C LEenbko nonyyvyeHuss HeobxoamMblxX
ycrnosuin cnaboro skctpemyma. 3agada JlarpaHxa. Micnonb3oBaHue npuHuuna JlarpaHxa ons nonyyeHus
HeobxoauMbIX ycnoBui craboro akcTpeMyma. 3agaynm cO CTapluiMMKM MPOU3BOAHLIMU. YpaBHEHUE
nnepa.

3agaum ontumanbHoro ynpasneHus. O6uas noctaHoBKa 3agayvy ONTMManbHOro ynpasneHus.
Mpumepsbl. lMpocTenwas 3agada onTMManbHOrO ynpaeneHus. [lonydeHne HeobxoauMMbIX YCNOBUN
MUWHMMYMa C NOMOLLbIO MCNONb30oBaHUA npuHumna Jlarpaxxa. . MNpuHumn makcumyma MoHTparvHa.

20.3 ®oHA OUEHOYHbIX cpeacTB chOPMUPOBAHHOCTU KOMMETEHLUA CTYAEeHTOB, peKoMeHAyeMbIn
ANA npoBeAeHUsA AUarHoCTUYEeCKUX pabor

OlNK-1 Cnoco6eH npumeHATb (pyHAaMeHTarnbHble 3HaHUA, MNOJIyYeHHble B obGnacTtu
MaTeMaTU4eCKUX U (UNn) ecCTeCTBEHHbIX HayK, U UCMOJNb30BaTb UX B NpoteccuoHanLHOM
AeATEeNbHOCTU

BOHpOCbI C KOPOTKHM O0TBE€TOM

1. Ecrin A0nycTMMoun obnacTbto B NnpuKnagHom 3agadve JINHENHOro
nporpaMmmunpoBaHus B R?  aBnseTcs kBagpart ¢ BepwunHamu (1,2), (8,2), (1,7), (8,7), a rpagneHT
ueneson pyHKkUuM paBeH Vf = (4,1), TO Kakaa ToYka SBMAETCH pelleHueM 3ajayv Ha
MakCUMyM (3anuwnTe B KPYribiX CKOBKax KoopAnHaTbl TOYKK)?

a. (8,7)

2. B npouecce peweHus 3agadn NMHEWHOrO MpPOrpaMMMpPOBaHUSA MpU MakcMMusauum
ueneBon PYHKLUMU CUMMIIEKCHBIM METOAOM Ha HEeKOTOPOW uTepauum norlydeHa CUMMiekcHas
Tabnuua:

| | | 2] a4 5] 2] 1




B Cs X A1 Az As Ay As 0
X3 5 1 -1 1 1 0 0
Xa -2 1 1 -1 0 1 0
X5 1 2 1 1 0 0 1
A;

UeMy paBHO 3HayeHMe HauMMeEHbLUEN OUEHKM (HanucaTb 3HayYeHWe OUEHKWU, eCcrniv OHO
oTpuuartensHoe, To 6e3 npobena mMexay YMCrIOM U 3HaKOM MUHYC)?
a. -8
Bonpochkl ¢ BapyaHTamMu OTBETOB

1. MeTon HaucKopenwero cnycka pelleHusi ONTUMU3aUMOHHBLIX 3adad  npeaHasHayveH
ANst pelleHust NpuKnagHbIX 3aaau:
a. BeaycnoBHoM onTMMU3aUuum.
6. 3agay c orpaHMYEHUsIMU paBEeHCTBaMM.
B. 3agay C orpaHNYeHsIMN HepaBeHCTBaMMU.
c. 3agay co cMelLaHHbIMWU OrpaHNYeHUSIMU.

2. YncneHHbi meToq pelweHns 3agady 6e3ycrioBHOM ONTMMU3ALMK SBNSIETCA METOAOM
nepBoro nopsigka, ecnu:

a. ucnonb3yeT B Mnpouecce pelleHUs Npou3BOAHblIe NepBOro nopsaka, HO He
MCNonb3yeT NPON3BOAHbIE BTOPOro U 6onee BbICOKUX NOPSAKOB;

6. He ncnonb3yeT B NPoLecce peLleHns BblYMCeHne NPON3BOAHbIX;

B. MCNOMb3YyeT NPOU3BOAHbIE NEPBOro U Bonee BbICOKNX NOPSIAKOB.

. anroputm cogepXuT  pas3BeTBNEeHUs, MNpU KOTOPbIX MOryT WCMNONb30BaTbCA Kak
Npon3BOAHbLIE NEPBOro NOPsiAKA, Tak U NPOoM3BoAHbIE 6oriee BbICOKMX MOPSAOKOB.

OIIK-2 CnocoGeH uCno/Ib30BaTh M 1IaITHPOBATH CYLIECTBYIOLIHE MaTeMATHYeCKHe MeTO/IbI
U CHCTeMbI MPOrpaMMMPOBAHUSI JUIA Pa3padoTKH U peanu3aluM aJropuTMOB pelieHHs
NPUKJIAJAHBIX 32124

3az(amm ¢ KPaTKuM OTBE€TOM

1. Mpu pelweHnn 3agayunM HaxoXAeHUS OMTUMArbHOMO (HatoLlero MakCUMyM LeneBow
dyHKUMN) BapuaHTa OENCTBUA CUMMMEKCHBIM METOAOM Ha HEKOTOPOM UTEpaALUKN NosyvyeHa
cumMmnnekcHas tTabnuua:

1 1 5 2 1

B Cs X Az Az Az Ay As

X3 5 1 1 -5 1 0 0

X4 2 1 4 -1 0 1 0

X5 1 2 1 1 0 0 1
A

Tekywaa Touka He SBNSIETCA OMNTUMANbHOM, KAaKOW BEKTOP HYXXHO BBeCTM B 0asuc Ha
crneayolen ntepauuu (BBeaMte HoMep AaHHOro BeKTopa)?
a.2

2. Ilpu UCNONAB30BaHUU TEOPUU JIBOWCTBEHHOCTH B MPOLECCE PEUICHUS MPUKIAIHBIX 3a]1a4
OblLi1a [TOJIy4€Ha CIeyoIas rnapa JIBOMCTBEHHBIX 3a4au:

-4y, +Yy, > min
-3y, +Yy,=2

2%, +5X, = max



X + X, =1 -y, +Y,25
x -V, x,20 y,—V, y,-V
YeMmy paBHO ONTUMAIbHOE 3HAYCHHE ILIETIEBOM (PYHKIIMH BO BTOPOU 3amaye (YKaKUTE WIH
KOHKPETHOE 3HAYEHUE WM, €CIU PELICHUA HET Hu3-3a HEOTrPaHUYCHHOCTU ILEIEBOU
(GYHKIMH, TO HAUIIUTE HeOSPAHUYEHA)
a. HEOrpaHU4YeHa

3. [Ipu pelieHuy TPAHCHIOPTHOM 3a71a4X HA OUYEPEAHON UTEpaIlMU MOJIy4eHa Ta0auIa:

12 8 7 7 6
6 | 7] 4 3 2 5 | U1=0
6
8 3] 4 3 5 1] u2=3
0 2 6
1 [ 0] 4 2 3 6 | U3=
12
7 1 8 4 5 | u4=2
14
8 5 i
V1=6 V2=-1 V3=6 V4=2 V5=

Hatimute, ueMy paBHBI HoTeHIHAIBI U3, V5 (HanummTe 3HAUYCHUS Yepe3 3aIsATyio0 U MpoOert,
cHayaia U3, zarem V5)?
a. -6, 4

4. Ilpu pelieHnH TPaHCHOPTHOM 3a7a4M Ha OUEPEIHON UTEepalluy NOJIy4eHa Tadaula:

12 8 7 7 6
6 [7] 4 3 2 5 | U1=0
6
8 | 3] 4 3 5 1 | u2=-3
0 2 6
1 [ 0] 4 2 3 6 | U3=-6
12
7 1 8 4 5 | U4=2
14
8 5 i
V1=6 V2=-1 V3=6 V4=2 V5=4

Brruucnure ouenky X11.
A. -1

5. Ilycre 3aaHa ciieayromiasi TPAaHCIIOPTHAS 3a]1a4a.



A
5 4] 3] 1] 2|20
3 6| 2] 4] 3|8
2 | 4 | 5 3|1
1] 23| 4] 510

B |12 | 9 | 8 | 5 | 6

ABnsercs nu 3a7a4a cCOATAHCUPOBAHHOM. Y KXKUTE Od WU HEm.

a. HET

Bonpockl ¢ BApuaHTaM# 0TBETOB

1. 3agaya NMHENHOro NPorpaMMmpoBaHnst N0 MUHUMU3aUUKN PYHKUMK F(x) = —x; — 3x, +
5 npu ycnosuax x; = 0,x, = 0,x; + 3x, = 0 UMeeT peLleHne, KOTOPOMY COOTBETCTBYET:
a. eANHCTBEHHasa Touka, rae A4oCTuraeTcsa MUHUMYM,
6. TONbKO ABE TOYKW, rAe AOCTUraeTcs MUHUMYM,;
B. 66CKOHEYHOEe MHOXEeCTBO TO4eK, rae A0CTUraeTcs MUHUMYM.
C. TOSMbKO TPWU TOYKU, B KOTOPbIX AOCTUrAETCA MUHUMYM.

2. Jlns HexkoTopo# (YHKIMH JIBYX NMEPEMEHHBIX YpaBHEHHUSIMHU JBYX Pa3HbIX JIMHHM
YPOBHS MOT'YT OBITh YPaBHECHHUSI:

a.3x; + 5x, = 2, —3x; + 5x, = 2;

6. —5x; +3x, =2, —15x; +9x, = 6;
B. 3x1 — 5x, = 2, —6x; +10x, = 7;
c.3x; — 5x, =0, — 6x4 + 10x, = 0;

3. lpn MUHMMM3AUMM CUMNNIEKC-METOAO0M, B 3adayvye JfIMHEMHOro nporpaMmmupoBaHuS,
HavanbHbIN 6A3UCHbLIN NNaH UMen BUA;
(x4, X4, x3,x4) = (3,0,0,1),
[Mpynyem BbISCHUNOCH, YTO 3Ta 3aJada Ha NOUCK MUHUMYMa He MMeET peLueHns. NpruunHon
OTCYTCTBMS PELLEHUS SABMSETCA:
a. NPOTMBOPEYMBOCTb YCITOBUI 3a4a4u;
6. HeorpaHN4YeHHOCTb CHU3Y LeneBon PYHKLMM Ha AONYCTUMOM MHOXECTBE;
B. HEOMPAHMYEHHOCTb CBEPXY LIeNeBOn YHKUMN Ha LOMYCTMMOM MHOXECTBE;
C. NycTOoTa 4ONYCTUMOIrO MHOXeCTBa 3a4auM.

4. B npouecce pelweHUss CUMMNEKCHbIM METOOOM C WUCKYCCTBEHHbIMW MEPEMEHHbIMU 3agaun
NMNHENHOro MNPOrpaMMMPOBaHUSA  Ha MakCUMyM LUeneBon (YHKUMW Ha HEKOTOpOW utepauuu
nonyyeHa cumnnekcHas Tabnuua:

1 0 3 -1 -M -M
B Cs )_( Aq A Az A4 21 22 ®
Z; -M 4 1 0 2 1 1 0
z | M | 75 | 75 0 2/5 | 11/5 0 1
X2 0 4/5 1/5 1 1/5 2/5 0 0
o 0 -1 0 -3 1 0 0
B -36/5 | 11/5 0 6/5 2/5 0 0




UTO MOXKHO cKa3aTb O peLleHUn CXOAHON 3adaun?

B 3apa4ye ponyctumoe MHOXeCTBO NyCTO;

Ha gaHHOM uTepaumm nonyyeHo onTMMarnbHOE peLLEHNE;

3agava He MMeeT pelleHnst 1M3-3a HEOrpPaHMYEHHOCTU LeneBon PyHKUMN.
3apaya umeet 6ecYMCNeHHOEe MHOXECTBO PeLLEHNI

a0 op

5. PaccmoTpum napy ABOMCTBEHHbIX 3a4avy:

X, +3X, — max —4y, +y, > min
- 3%, — X, =—4 -3y, +Y, =1

X +X, =1 -y, +Y,23
x -V, x,=20 V1=V, y,=V

UTO MOXHO cKasaTb O peweHnn gaHHbIX 3agay?

a. B ucxoaHou 3agaye AoNycTUMOE MHOXEeCTBO NyCTO, B ABONCTBEHHOMN 3aAjaye HeT peLueHus
M3-3a HEOrpaHUYEeHHOCTU LieneBon (pyHKLUN;

0. B UCXo4HOW 3agade egMHCTBEHHOE peLleHne 1 B ABOMCTBEHHOW 3a4avye eAUHCTBEHHOE PELLEHUE;

B. B MCXOQHOM 3ajade [OMyCTUMOE MHOXECTBO MyCTO, B [BOMCTBEHHOW 3ajadve AonycTtumoe
MHOXeCTBO MycCTo;

C. N B UCXOOHOW, N B OBOWCTBEHHOW 3ajade HeT pelleHUd M3-3a HeorpaHW4YeHHOCTU LeneBoun

PYHKUMN.

6. [laHa 3agayva NMHENHOro NPorpaMMmMpoOBaHUS:
X; + 3X, + 2X; — max

X, 20,%X,20,%x3 >0
UTO MOXHO cKasaTb O pEeLUEHNN NCXOLHOM N BONCTBEHHOW 3agady?

a. B UICXO4HOW 3ajade O4ONyCTUMOE MHOXECTBO NyCTOo, B ABONCTBEHHOM 3a[a4ye HeT peLleHns n3-3a
HeorpaHM4YeHHOCTN LerneBon (OyHKLUN;

6. B MICXOQHOW 3agaye eQUHCTBEHHOE pELLEHME U B ABOMCTBEHHON 3a4a4e eOUHCTBEHHOE PELLEHME;

B. B UCXOAHOW 3ajayve HeT peleHUs Uu3-3a HeorpaHU4YeHHOCTU ueneBon QPYHKUUU, B
OBOWCTBEHHOW 3aja4e A0NyCTMMOE MHOXEeCTBO NyCTO;

C. B UCXOAHOW 3ajade AOMyCTMMOE MHOXECTBO MyCTO, B ABOWCTBEHHOW 3agade [onycTumoe
MHOXECTBO NyCTO.

7. Jlana cObanancupoBaHHasi TPAHCIIOPTHAS 3aj1aya:

bj
a 30 36 36 22 56
- 3| & L[z L[4 [ 5]
— [N ) W S W S Ry B S R W
- 4 3| [ 5] T[] [&]
- T & [ 3] L& [ 8]




Kakyto suenky MOXHO BblbpaTb Ha creayolen ntepaumm B Metoga HaxoXaeHust MUHMManbHoro
anemeHTa:

a. (4,1);

6. (1,3);

B. (2,1);

c. (4,5).

8. [lana cbanaHcmpoBaHHasa TpaHCNoOpTHas 3agava:

bj
30 36 36 22 56
a;
T 3 ] [ 6 | [ 2 | [ 4| [ 5 |
20 I N [ 1] [ 4 | [ 4 | [ 4 |
15 [ 4 | [ 3 | [ 5 | [ 3 | [ 6 |
50 [T ] [ 4 | I [ 6 | I
Kakyto siuerky MOXHO BblOpaTb Ha creylLlen ntepaumm B MeToga ceBepo-3anagHoro
yrna:
a. (4,1);
6. (1,2);
B. (2,1);
c. (3,3).

9.MNpaduueckoe pelleHne 3agadv NMHENHOro NPOrpamMmMnpPOBaHNA UMEET BUA:



UT0 ABNsieTCA pelueHne 3a4adm Ha MakCUMyM U Ha MUHUMYM?

a. HA MaKCUMYM HeT pelueHUs1 u3-3a HeorpaHM4YeHHOCTU LeneBOon (hBYHKUUU, HA MUHUMYM
ToukKa A;

0. Ha MaKCMMyM HeT peLleHUs n3-3a HeorpaHMYeHHOCTN LeneBon (PyHKUUKN, HA MUHUMYM TOoYKa B;

B. HA MakcumMym Touka C, Ha MUHUMYM TouKa A;

C. Ha MakcMmMym Touyka A, Ha MMHUMYM Touka C.

10. B wmeTogoe peneHnsa oTpe3ka nonoflam Ha Kaxaon uTepauuMm TeKylwuh OTpes3okK
HeonpeaeneHHOCTH:

a. CoKpawaeTcs B ABa pas3a;

0. cokpallaeTcs 6onee 4yem B ABa pasa;

B. COKpaLlaeTCcs B YeTbIpe pas3a;

C. NN He COoKpallaeTcsi, Ny CoKpallaeTcs B ABa pasa.

11. MNpw pelweHnn 3agay 6e3ycnoBHON ONTUMM3aLMM Ha MMHUMYM METOAOM HauCKOpenLero crycka
ABWXKEHME Ha KaXXaoWn UTepaummn ocyLLecTBNSeTCs:

a. Mo rpagueHTy B TeKyLLen ToYKe;

6. N0 aHTUrpaaueHTy B TEKYLUEN TOUKe;

B. MO CONPSPKEHHbIM HanpaBneHusIM;

C. MO KOOPAWHATHLIM HanpaBreHNsIM.



Kputepun n wkanbsl oyueHnBaHua 3agaHum ®0C:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTca GannbHas Wwkana:

1) 3aKkpbITble 3aaHuUsA (TECTOBbIE C BapuaHTaMn OTBETOB, CPEeHWUN YPOBEHb CITIOXXHOCTU):

e 1 6ann — ykasaH BEPHbIN OTBET;

e (0 6annoB — ykaszaH HEBEPHbIN OTBET (MOSMHOCTLIO UM YaCTUYHO HEBEPHLIN).
2) OTKpbITble 3aJaHusa (TECTOBblE C KpPaTKMM TEKCTOBbIM OTBETOM, MOBbLILLEHHbI YPOBEHb
CNOXHOCTH):

e 2 6anna — ykasaH BEPHbI OTBET;

e 0 6annoB — ykasaH HeBEPHbIN OTBET (MOSTHOCTBIO UIN YaCTUYHO HEBEPHbIN).

3apaHua paspgena 20.3 peKOMeHAYWTCA K MUCNOMb30BaHMIO MNpU NpoOBeAEeHUMU
ANarHoCTUYEeCKUX paboT C Lenbio OLEHKM OCTaTOYHbIX pe3yribTaTOB OCBOEHUS AaHHOW
AUCLUNIUHBI (3HAHUW, YMEHUIN, HAaBbIKOB).



