[lOKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
NHdopmaumsa o Bnagenbue:

®WO: CmupHoB Cepgeit Hukonaesny o o
[IOMKHOCTH: BpMOMMUﬂyICTepCTBO HayKn 1 BbICLLIETO O6paSOBaHVIFI Poccumnckon CDe,CI,ean,I/IVI

Nata nonncarns: 06.10.2023XpI3BAY BO «TBEPCKOW rocyAapCTBEHHbIN YHUBEPCUTET»
YHMKANbHbIA NPOrPaMMHBIA KNHOY:

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

Pabo4asi nporpamma AMcUUnInHbI (C aHHoTaLmelR)

METO/Abl ONTUMU3ALN N UCCNELOBAHVE OMEPALNI

Hal'lpaBl'IeHI/Ie NnoAroToBKu
02.03.02 PYHOAMEHTAJIbHAA NH®OPMATUKA
N NHOPOPMALIMOHHbBIE TEXHOJIOT A

Mpodnib NOArOTOBKM
H>XeHepys nporpammHoro obecrieyeHus

Ana cTyaeHToB 3-4-ro Kypcos

dopma 06y4veHUs - 0YHas

CocTaBuUTEND:

A.0.-M.H., goueHT .M. Conomaxa

Teepb, 2020



I. AunoTanust

1. Hesn 1 3axa4M AUCHMILIHHBI
LlesmbE0 OCBOCHHS TAHHOM TMCUMITIMHBI SBJISETCS BBIPAOOTKA Y CTYJICHTOB HABBIKOB T10
COCTABJICHUIO MATEMATHYECCKMX MOZICIEW ONEpaliii U MPUMEHEHUIO WMHA METOJOB
MCCIIEA0BAHUS OEPALIMIA M OTITUMU3ALMH TIPU TIOUCKE ONTUMAIIBHBIX CTPATETUH.
3anavyaMy OCBOCHUSI AUCLMILIMHBI SIBIISIFOTCS:

e (OCBOCHME CTYACHTAMM METOIOB COCTABIICHUS MATEMATHYECKUX MOJENEH
onepauyid, OUEHKW >(PPEKTUBHOCTH CTPATEruii, PELICHUS MWHHMAKCHBIX
3a1a4;

e OpiasicHUE CTYACHTAMH METOAAMHU PELICHUS OJHO W MHOTOKPHUTEPHUAIBHBIX
ONTUMU3ALMOHHBIX 33Ja4, METOJAMHU U AJITOPATMAM IMOMCKA ONTUMAJIbHBIX
CTpaTeruii B ONepausx.

2. Mecro aucuuniunsl B crpykrype OOII

JlaHHas TMCLMIUIMHA OTHOCHTCS K pasaeiy «MaremaTuyeckuin»y o0s3aTebHON
yactv bnoka 1.

JUTs yCIemHOoro yCBOCHHs Kypca HEOOXOAUMBI 3HAHUSI OCHOBHBIX MOHSATUH
n3 MaTeMaTU4YeCKOro a"anusa, JIAHEWHOM anreOpsl, JIAHEWHOTO
MPOrPAMMHUPOBAHKS U TEOPUHM BEPOSITHOCTEH M MATEMATUYECKOM CTATUCTHKH, a
TAaK)KE HABBIKM PEIICHHMS OCHOBHBIX 337a4, pacCMarpuBacMbIX B 3THUX
JUCLIMTUIMHAX.

3. O0beM JMCHMILIMHBI: 7 3a4CTHBIX CIWHMIBL, 252 aKaACMHYCCKHX Yaca, B
TOM YHUCJIE:

KOHTAKTHAsl ayJANTOPHasi padoTa: Jiekuuu 62 yaca, mpakTuieckue 3ansmas 31
4ac, B T.4. PAKTUYECKas NOAroToBKa 10 yacos;

KOHTAKTHAsI BHEAYJAWUTOPHAs1 padoTa: KOHTPOJb CAMOCTOSTEIIbHOM pabOThI
-- ___, BTOM YMCIIC KypcoBas padota  --

camocTosiTeIbHas padora: 159 yac., B TOM 4ucie KOHTPOJIb 36 yac.

4. Ilnmannpyemblie pe3yabTaTbl 00y4eHHs N0 THCHUILVINHE, COOTHECCHHBIE ¢

IWIAHUPYEMbIMH Pe3y/JIbTATAMH 0CBOCHHS 00Pa30BaATE/ILHOM NPOrpaMMbl



IInanupyemele pe3yabTaTel

OCBOEHHSI 00pa30BATENIHLHOM

nporpammsl (popmupyembie
KOMIIETEHIINH )

[Tnanupyembie pe3ynbTaThl OOYUEHHS IO TUCLIUTITHHE

Vxaszvisaemes koo u
HAUMEHOBANIE KOMNemeHYUU

1Ipusoosimes uHOuKamopvl OOCMUCeHUsL KOMNEMEHYUU 8
COOMBEMCMBUI C Y4eOHbIM NIAHOM

OIIK-1 CnocobeH mNpUMEHSTh

(dyHIaMeHTaIbHbIE 3HAHMUS,
MOJTyYeHHbBIS B obiactu
MaTeMaTuuecknx  u  (uim)
€CTeCTBEHHBIX HayK, u
UCTIONB30BATh ux B
npodheCCHOHATTLHOM
AeSITeTbHOCTH

OIIK-1.1 3Haer OCHOBHBIE TMIOJIOXKEHUS UM KOHIEII[UH
MaTEMaTUYECKUX U €CTECTBEHHBIX HayK

OIIK-1.2 Pemaer TUIIOBbIE MaTeMaTHu4eCcK1e u
€CTECTBCHHOHAYYHbIC 3a/1a4

OIIK-1.3 Paboraer cO CTaHAAPTHBIMH MAaTE€MaTHYECKHUMH

MOZIEJISIMU TIPH PEIIeHUH PO ECCHOHATBHBIX 3a1a4

5. @opma NpoMeKYTOUHOH aTTeCTAIIMH U CeMeCTpP MPOX0KACHHUSI:

6 ceMecTp- 3a4eT, 7 CEMECTP — IK3aMEH.

6. SI3bIK MpenogaBaHusi PyCCKUiA.

I1. Copep:xkanne TUCHMILIMHBL, CTPYKTYPHPOBAHHOE M0 TeMaM (pasaeiam) ¢

YKa3aHHuEM OTBCICHHOI'0 HA HHX KOJIHYECTBA AKAACMHUYCCKHX Y1aCOB M BHIAOB

YU4eOHBIX 3aHATHIA

YuebHast mporpamMma — Bcero KonTakTHas padora (4ac.) Camocrost
HAUMEHOBAHHE PA3/IeNIOB U TEM (wac.) | Jlexuuwu =9 = 3 TeJbHAas
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Marematnueckass mopens onepauuu | 20 4 2 2 0 14
U €€ KOMITOHEHTBI
Crpareruu 1 UX BUJIbI 17 2 2 2 0 13




MBHoOrokpuTepHanbHbIe 3ajaum | 22 6 3 2 0 13
BBIOOPA 1 MPHHSTHSI PELIICHHI

Heobxomumble ycioBrsi MAKCHMIHA 19 6 2 0 11
[TpunsaTre pemeHnii B KOHPIMKTHBIX | 24 6 2 2 0 16
CUTyaLUsIX

beckoanuuoHHbBIE UTPbI 18 4 2 0 12
Hepapxuueckue urpbl 20 4 2 0 14
CereBble 3an1aun 21 6 2 2 0 13
Munnmmsaimss  (yHKIMHA ~ OfHOM | 23 6 4 0 13
MEPEMEHHOIN

Meronet  moucka ~— 0e3ycnoBHbIX | 23 6 4 0 13
OKCTPEMYMOB  (YHKLUMHA  MHOTHX

MEPEMEHHbIX

MeTtoas! TMIOUCKA YCIOBHBIX | 23 6 4 0 13
SKCTPEMYMOB  (YHKLUMHA  MHOTHX

MEPEMEHHbIX

3afauy ONTUMAIIBHOTO YIIPaBJIeHNs 22 6 2 0 14
HUTOI'O 252 | 62 31 10 0 159

III. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

YueOHast mporpamma — Bun zanstust
HaMMEHOBAHUE Pa3/IEJIOB U
TEM (6 CMpOcOM
COOMBEeMCMBUI C PA30ETOM

O06pasoBarenbHbIE TEXHOIOTHH

11 PIIJ])
MaremaTnyeckas Mozenb | JIekuuu, npakTudeckue 1. U3n10x€HHE TEOPETUUECKOTO
3aHATUSA
OnepaLyy U €€ KOMIIOHEHTBI Marepuana
2 .Pemenue 3ana4
Crparerun 1 UX BUJIbI Jlexuny, npakTudeckue 1. M3n10x€H1E TEOPETUUECKOTO
3aHATUSA Mmarepuana
2.Pemenue 3ana4
MBHorokputepuaneble  3anaud | JIeknuu, npakTU4YecKue 1. M3n10x€H1E TEOPETUUECKOTO

BBIOOPA Y MPHHSTHS PELICHUH | 3aHSATHS

MaTepuana

2 PeiieHue 3amayq




Heobxonumble ycnoBus | JIekuuu, MNpakTHYeCKUe 1.M3n10x€H1E TEOPETUYECKOTO
MaKCHMHHA 3aHATUSA marepuana

2 PelieHue 3amayq

IIpunsTue peLIeHui B | Jlexumu, npakTudeckue 1. M3n10x€H1E TEOPETUIECKOTO
KOH(JIMKTHBIX CUTYaLIHSIX 3aHATHS Marepuaa

2 PelieHue 3amayq

beckoanuuoHHbBIE UTPbI Jlexuny, npakTUdecKue 1. M3n10x€H1E TEOPETUUECKOTO
3aHATUSA marepuana

2 PeiieHue 3amayq

Hepapxuueckue urpbl Jlekuuu, mnpaxTUdecKue 1. M3n0keHne TEOPETUUECKOTO
3aHATHSA MaTtepuana

2 PelieHue 3amayq

Ceresble 3an1aun Jlexuny, npakTudeckue 1. M3n10x€H1E TEOPETUIECKOTO
3aHATUSA Mmarepuana

2 PeiieHue 3amayq

MuHnmm3anys ¢byakumn | Jlekiun, npakTHUecKue 1. M3n10x€H1E TEOPETUIECKOTO
OJTHOW NEPEMEHHOM 3AHSITHUS Marepuana

2 PeiieHue 3amayq

Mertoabl noricka 0e3ycnoBHbIX | JIeknuu, mpakTHYecKue 1. M3n10x€H1E TEOPETUIECKOTO
SKCTPEMyMOB (byHKUMIA | 3aHATHS MaTtepuana

MHOT'UX MEPEMEHHBIX 2 Pemenue 3ana4

Metoapl nNOMCKAa  YCHAOBHBIX | JIeKIMM, NpakTUYECKHE 1. M3n10x€H1E TEOPETUIECKOTO
SKCTPEMyMOB (byHKUMIA | 3aHATHS MaTtepuana

MHOT'UX MEPEMEHHBIX 2 Pemenue 3ana4

Samaun ONTUMAJILHOTO | JIeKIUH, MOpaKkTUYECKUe 1. M35n0keHne TEOPETUIECKOTO
YIpaBJICHHS 3aHATUSA MaTtepuana

2 PeiieHue 3amayq

[IpenogaBanne y4yeOHOW JOUCUMUILUIMHBI CTPOUTCS HA COYETAHMM JICKLHA,
NPAKTUYECKHAX 3aHATUNA U PA3IMYHBIX (POPM CaMOCTOSTENBHOM pabOThl CTYAEHTOB.
B mponecce 0CBOECHUS AMCLMITIIMHBI UCIIOJIB3YIOTCS CIIEAYIOIME 00pa30BaTEIbHbIC
TEXHOJIOTHH, CMOCOOBI M METOABI (POPMHPOBAHMS KOMIIETCHLIMMA: KJIACCUYECKHE
JEKUWY, TPAKTUYECKUE 3aHATHUS B AMAJTIOTOBOM  PEXKHAME,  BBIMOJHEHHE
WHAMBHUAYAJIbHBIX 33/1aHUi B pAMKaX CaMOCTOSTENIbHOM paOOTHI.



JIMCLMITIIMHA MPEAYCMATPUBACT BBIMOJHEHHE KOHTPOIBHBIX PaboT, MACBMEHHBIX
JIOMAIITHUX 3aJaHUi.

IV. OneHouynbie  marepuabl sl NPOBEAECHHS  TeKylleil u
MPOMEKYTOYHOM aTTECTAUHN
JIns npoBeaeHUS TEKYLICH M MPOMEKYTOYHOH aTTeCTALlUK:
OIIK-1. CnocobeH mnpuMEHATH (PYHIAMECHTAJIBHBIC 3HAHWS, TOJYYEHHBIC B
o0nacTh MaTeMaTuyeCKux M (WIM) €CTECTBEHHBIX HAYK, W MCIOJNB30BaTh WX B
npO(ECCUOHATIBHOMN ACATEIEHOCTH
OIIK-1.1. 3HaeT OCHOBHBIC TMOJIOKCHUS W KOHIICTIMM MATCMATUYCCKUX H
€CTECTBEHHBIX HAYK

1). PemmuTh ONTUMHU3AIMOHHYIO 3a]1a4y

I(x+1)* +(y+5)" —>min
E

METOJIOM MOKOOPIMHATHOTO CHYCKA, B3sB 33 HAYAIBHOC MPUOJIMKCHHE TOUKY
(X0, 10) = (a,0).

2). PemmTh oNTHMHU3aMOHHYIO 3a/1a4y METOJI0OM HAUCKOPEHIIIETO CITyCKa:

Ix+1)* +(y+5)° —>min
E

B35IB 32 HAYAJIbHOE MPUONIMIKEHUE TOUKY (x,,V,)=(a,b).

3). IlucemeHHbIi oTBET MmO TeMe Kypca «lIpuBecTm anroputMm pemeHus
MUHHMAKCHBIX 1 MAKCUMUHHBIX 33/1a4 ONITUMHA3ALUN .
Cnoco0 MpoBEACHUS — MUCHMEHHBIN.
Kpurepnuu onieHuBaHUs:
3ajaua pelicHa MOJIHOCThIO - 6 0aJlIoB;
3ajava CONCPKUT HETOYHOCTH U HE3HAUUTEIbHBIE OITMOKY - 4 Oana;
Pemenne cogepxut rpyosie ommoOKu - 2 danna.
OIIK-1.2. Pemaer TUMOBBIE MATEMATHYCCKUE U €CTECTBEHHOHAY YHBIC 33/1a41
1) IIpuBecTH aNrOpuT™M PEIICHUST ONTUMUAZALMOHHBIX 331a4 METOIOM MHOKHUTEIICH
Jlarpan>ka v pelmnTsh 3a1a4y:
«Haitn ycioBHBII 3KCTpeMyM (yHKOHM — f(x,z)=x+z° NpH  yCJIOBHUU

2z —-3x =12. YKazarb TUI 3KCTPEMYMA.»



2) [puBecTn nepBble [Be wWTepauuM MpU MOUCKE MUHUMYMa (YHKLMK
g(Xy)=(x- 2)2+(y - D2rpafMeHTHbIM MeTOAO0M, B3fB B KayeCTBe Haya/lbHOro
NPUBAVKEHNA HAYa1I0 KoopAnHAT. TpUBECTN TeOMETPUYECKYHO MHTEPMPeTaLMto.
3) HainTu nokanbHble 1 rNnoba/bHble SKCTPEMYMbI, HXKHIOK 1 BEPXHIOKD IpaHu, a
TaKXXe TOYKM JIOKASIbHbIX U TN106&/1bHbIX 3KCTPEMYMOB (DYHKLMK
f(x) =(x+h)(x+3)(x+g).

Cnocob npoBefeHNs - MUCbMEHHBIIA.

KpuTepuu oueHnBaHWS:

3afaya peLLeHa NOHOCTbLIO - 6 6annoB.;

3agava CoaepXXUT HETOYHOCTM U HEe3HAUNTESIbHbIE OLLIMOKK - 4 6anna;

PeLLeHne coep>XuT rpyobble owmnobkmM - 2 6anna.
OlK-1.3. PaboTaeT CO CTaHAAPTHbIMW MaTemMaTUyeCKUMU MOAENsSMU  Mpu
peLleHr NPoecCMoHasbHbIX 3a4au
1) dopmanu3oBaTb Ccreayowyo  3agady. HeobxoauMmo  rasugumumpoBaTb
HaceneHHblin nyHKT A(0,0) nyTem npoBeAeHVs BETKM OT MarucTpasbHOro
razonposoja, coeauHsaowero nyHktel B(20,0) u C(0,30) © wMmetoLLlero
NPAMONNHENHBIN BUA. HailTy camblid felleBbli BapuUaHT NPoeKTa, ecnn npokiagka
1 kKM rasonposoga obxoantcs B 3 MAH. py6. KoopanHaTbl NMyHKTOB AaHbl B KM.
PelunTb NOMyYEHHYO ONTUMU3ALNOHHYIO 3a4a4y.
2) MpviBeCcTn nepBble YeTblpe utepaumm Ana Metoga PrboHau4YM MUHUMU3ALNN
(QYyHKUMKM y=x2 Ha oTpe3ke [d,e]. raoe 3HayeHus d U e onpeaensatoTcs HOMepoM
BapuaHTa.
3) MHOXEeCTBOM 3HAYEHWA  KOHTPONMPYeMOro  (hakropa x  ABNAETCH
M 0=9{1,2,3,4} , MHO)XeCTBOM 3HAYEHMWIN HEKOHTPOIMPYEMOTrO (PaKTopa z SABMAETCH
{1,2,3,4,5}, KpuTepuit aheKTUBHOCTH

(-1 -1 3 -1 o
3 -13 10
7 3 6
,6 0 4 1 2

F(x,2)



HanTn oueHKy a(peKTMBHOCTU CTpaTerMn-QpyHKUMM ~ , ez - ClydaiHbIiA
(haKTOp, UMEIOLLMIA HeoNpPeAeNeHHOCTb B 3aKOHe pacrpeseneHus
©e A ={a,b,cd,e}
Cnocob npoBefeHUs - MUCbMEHHbIN.
Kputepun oueHBaHUS:
3afaya peLLeHa NOMHOCTbLIO - 6 6anoB.;
3afaya CoAePXUT HETOYHOCTM W He3HAUMTESIbHbIE OLLINOKN - 4 Ganna;
PeLLeHne colepXXuT rpyobble olwnobKmM - 2 6anna.
V. Y4ebHO-MEeTOANYECKOE N MHOPMaLMOHHOe 0becreveHre ANCUMNINHLI
1) PekomeHayemas nuTepatypa

a) OCHoBHas nuTepatypa:

1 Koueryposa, E. A. Teopus n metofbl onTummauun: ydyebHoe nocobue ans
By30B / E. A. KouerypoBa. — Mocksa: M3patenscteo HOpait, 2022. — 133 ¢c. —
(Bbicliee obpasoBaHue). — ISBN 978-5-534-10090-7. — TeKCT: 3M1eKTPOHHbIN //
O6pasoBare/ibHas nnatgopma FOpanT [cainT]. —
URL.: httpsi//urait.ru/bcode/490136

2. PxeBckuit, C.B. ViccnemoBaHue onepaumii [SneKTpoHHbIA pecypc]: yyebHoe
nocobme — IneKTpoH. faH. — CaHkT-Tetepbypr: JlaHb, 2013. — 480 c. —
Pexxum pgoctyna: http://e.lanbook.com/books/element.php?pl 1 id=32821

3. Mypowmues, A.HO. MeTtofbl oNTUMU3aLUN N NPUHATAE MPOEKTHBIX PeLLeHWiA:
yyebHOe nocobue A1 MarnucTtpaHToB Mo  HanpaBneHutoo  11.04.03 /
O.10. Mypomues, B.H. LLlamknH;  MuHMCTEPCTBO  006pa3oBaHNA U HayKu
Poccuiickoin  depepaumyn,  defepanibHOe  rocyfapCTBEHHOE  OHOAKETHOe
obpa3oBaTeNbHOE Y4ypeXk[eHue BbICLLIEro MpoeccnoHasbHOro 06pasoBaHUs

«TamBOBCKUA  rOCYAapCTBEHHbIA  TEXHUYECKUA  YHMBEPCUTET». - TambOB:
N3patenscteo PIEOY BIO «TI TY», 2015. - 80 c.: wn., Tabn., cxem. - bubnunorp.
B KH. - ISBN 978-5-8265-1451-1; e [3neKTpoHHbIM pecypc]. - Pexum

poctyna: http://biblioclub.ru/index.php?page=book&id=444652p

6) JononHuTeNbHasa nuTepaTypa:

1 Kwupunnos, KO.B. TpuknagHble MeTodbl ONTMMMU3auunM : ydyebHoe nocobue /
KO.B. Kupunnos, C.O. Becenosckad. - Hosocmbupck : HITY, 2012, - Y. 1
MeToab! peLleHns 3a4ay MMHEHOro nporpaMMupoBaHmns. - 235 ¢. - ISBN 978-5-
7782-2053-9; To xe [GneKTpOoHHbIi pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=228968


https://urait.ru/bcode/490136
http://e.lanbook.com/books/element.php?pl1_id=32821
http://biblioclub.ru/index.php?page=book&id=444652
http://biblioclub.ru/index.php?page=book&id=228968

2) TlporpammHoe obecrneyeHVed

KoMnbloTepHbIN Knacc hakynbTeTa NPUKAaAHON MaTeMaTUKN U KubepHeTUKM Ne 46
(170002, TBepckas 061., r.TBepb, CafoBblil Nepeynok, a.35)

Adobe Acrobat Reader DC - Russian
Apache Tomcat 8.0.27

Cadence SPB/OrCAD 16.6

GlassFish Server Open Source Edition
411

Google Chrome

Java SE Development Kit 8 Update 45
(64-bit)
JetBrains
Edition 4.5.3
JetBrains PyCharm Edu 3.0
Kaspersky Endpoint Security 10 ans
Windows

Lazarus 1.4.0

PyCharm Community

Mathcad 15 M010

MATLAB R2012b

MHOTro(hyHKLNOHaNbHbIN

pegaktop ONLYOFFICE 6ecnnatHoe
no

OC Linux Ubuntu 6ecnnaTtHoe MO
MiKTeX 2.9

MSXML 4.0 SP2 Parser and SDK
NetBeans IDE 8.0.2

NetBeans IDE 8.2

Notepad++

Oracle VM VirtualBox 5.0.2

Origin 8.1 Sr2

Python 3.1 pygame-1.9.1

Python 3.4 numpy-1.9.2

Python 3.4.3

Python 3.5.1 (Anaconda3 2.5.0 64-bit)
WCF RIA Services V1.0 SP2
WinDjView 2.1

R Studio

Anaconda3 2019.07 (Python 3.7.3 64-
bit)

6ecnnatHo
6ecnnatHo
FocyfapCTBEHHbIN KOHTpaKT Ha NnocTaBKy
JINUEH3NOHHbIX NPOrpaMMHbIX npogykros 103 -

FK/09 oT 15.06.2009
6ecnnaTtHo
b6ecnnartHo

6ecnnaTtHo

6ecnnaTtHo
6ecnnatHo
AKT Ha nepegady npas MK545 o1 16.12.2022

6ecrnnaTHo
AKT npepocTtasfieHus
16.09.2011
AKT npefocTaB/ieHUs
25.09.2012

npas WC00000027 ot

npas Ne Us000311 ot

6ecnnaTtHo

6ecnnaTHo
b6ecnnaTHo
b6ecnnaTHo
becnnaTHo
becnnaTHo
becnnaTHo
6ecnnaTHo

gorosop Nel3918/M41
«CoT/1aiiH Tpeing»
b6ecnnaTHo
becnnaTHo
becnnaTHo
becnnaTHo
6ecnnaTHo
6ecnnaTHo
6ecnnaTHoO

oT 24.09.2009 c¢ 3AO

6ecnnaTtHo

6) CBO6OAHO pacnpocTpaHsaeMoe NpPorpamMmMHoe obecrieveHne
STATGRAPHICS Centurion XVI Professional (Competitive upgrade)



3) CoBpemeHHble NPodeccMoHasIbHble 6a3bl AaHHbIX U MH(OPMaLMOHHbIE CrPaBOYHbIE

CUCTEMBI

1. 36C «ZNANIUM.COM» www.znanium.com;
2. ObC «YHuBepcutetckaa 6ubnnoTeka oHnamH» https://biblioclub.ru/;
3. 9bC «JlaHb» http://e.lanbook.com.

4) TlepeyeHb PecypcoB MHHPOPMALIMOHHO-TENEKOMMYHUKALMOHHON CETU «/IHTepHET,
HEOOX0AMMBIX [/11 OCBOEHWS AUCLVNMHBI
HTepHeT-yH1BepcUTET http:/Amww.intuit.ru

VI. MeToanyeckne MaTepuanbl A1 00y4vatoLMXCA MO0  OCBOEHMIO
ANCLMMNHDI

KOHTpO/b 3HaHWIA MPOBOAMTCA B KaXXAOM CEMeCTpe B fBa aTtana (2 moayns),

3a KOTOpble  MOXHO HabpaTb MakcumasibHO 60 6annoB. MakcumasibHO
BO3MOXHbI 6asin 3a AUCLMINIMHY B KaXKAOM cemecTpe paseH 100. 3a nepsbliii
MOZY/lb MakCUMa/lbHO MOXXHO Habpatb 30 6anfioB, 3a BTOPOW MaKCMMasibHO
MOXHO HabpaTb 30 6anoB. Ha 3a4eTe MOXXHO HabpaTb 10 40 6ansoB, Ha 3K3amMeHe
MOXHO MakCMMasibHO HabpaTtb 40 6GannoB. KOHTPO/ibHble paboTbl MPOBOAATCH B
MUCbMEHHOI hopMme.

Mopaynb 1 (cemecTp 6)

[MprMepHbIA NepeYveHb 3a4aHnin 4na NoAroTOBKM K Moaynto 1
(BapuaHTbl pa3nnMyaroTca 3afaHnueM 3HaYeHnin a,b, c,d,e,~,i,j, f, g, h,m k).

1.MHOXeCTBOM 3HayeHWli KOHTpoNMpyemoro akrtopa x SBSETCS MO =

{1,2,34} , MHOXECTBOM 3Ha4YeHWA HEKOHTPOSIMPYEMOro (hakTopa z SBAETCH
{1,2,3,4,5}, KpuTepuin 3h(heKTUBHOCTK
r-1r 1 3 -1 ON

13 1 0
Fix.2) 7 3 6 2
0 4 1 2,

HaliT oueHKy apeKTUBHOCTM CTpaTernn-QyHKUUM x , €CM z - CNyYaliHblii

(hakTOop, NMEIOLLMIA HeonpeaeneHHOCTb B 3aKOHe pacrpeeneHuns
©e A ={a,b,cd,e}


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.intuit.ru/

2 Ilycth B ycrmoBusx 3agaHus 1z SBISETCS HEONMPEACIECHHBIM (PAKTOPOM, a K
MOMEHTY MPOBEJCHUS ONEpaiui OyJIET U3BECTHO, MPUHUMACT JIM z 3HAYCHUE U3

MHOKECTBA {i, j} unn Hetr. Haiith oneHky 3>()()EKTUBHOCTH CMEIIAHHON
CTpareruu ¢ =(f,g,hw) OINEPUPYIOLIEN CTOPOHBI.

3. IlpsaMonuHeitHbIii  yyacTOK razonposona umeer ummHY 100xm. IIpopeis

1
ra3onpoBoaa MOXKET CIIYUYUTHCA B €0 KOHIIAX C BEPOSATHOCTSAMHU P =— H
m

P, = % , U B CEpEeaMHE — C BEPOATHOCThIO P, =1-P,—PF. TpeOyercs
Pa3MECTUTh ABAPUIHBIA MOCT BIOJIb YYaCTKA TaK, YTOOBI PACCTOSHUE 0 TOUYKH
aBapuH ObIJI0O MUHUMAJIbHBIM. COCTaBUTh MATEMATHYECKYH) MOJENb OMNEPALUH,
HaliTH OLECHKY J(Q(EKTHBHOCTH MPOU3BOJBHOM CTpPATErMM  OMEPUPYIOLIEH
CTOPOHBI, & TAKXKE ONTUMAIBHYIO CTPATETHIO.

Monyns 2 (6 cemecTp)
[IpuMepHBIii epeyeHb 3aJaHuii 1UI MOATOTOBKHA K MOJYJIFO 2.
1.Haittu muoxkectBa Ilapero m Creiitepa B 3anade: P(x)=sin(x); K(x)=x, o0a
KpUTEPUS HA MAKCUMYM, a X u3 oTpe3ka [0,11n/12].
2.Haiiti penieHue aHTarOHMCTUYECKOM MaTPUYHOM UTPhI C 3aAaHHOA MaTpuue A.
Monyib 3 (7 cemectp)

[IpuMepHBIii IepeyeHb 3aJaHuil 1JI MOATOTOBKHA K MOJYJIFO 3.

(BapuaHThl paznuyaroTcs 3aJaHUEM MApaMETPOB a,b,c,d k,n,m,s, p,t.)

1.Haiitu SUPE?%E(X:Y) u inf maXF}(xby), eCIIH
EZ 575

xeE? 1<5<3
F (%) =ax, +5x,;
F,(x)=-3x,+bx, +c;

F,(x)=dx, —2x,.

2.Haittu wmuHoxectBa Ilapetro wm  Crielitepa aHAIMTUYECKAM  METOIOM
(MccnenoBaHue B MPOCTPAHCTBE AITEPHATHB ), €CIIH

F(x,y)=kx* +y?,
F,(x,y)=(x-8)" +n(y—8)?,



MO{(x,y):meSS;pSySZ}.

3.B ycnoBusx 3amauu 2 HAWTH PELICHUE IYTEM MCCIECIOBAHUS 3HAYCHMIA
KPUTEPUATBHBIX (PYHKIIHIA B MPOCTPAHCTBE 3HAYEHUI YACTHBIX KPUTECPHUEB.

4 HaiiTu MeTOIOM MHOXHUTENEH Jlarpan:ka YCIOBHBIA JSKCTpeMyM (yHKIMU

f(x,z)=x+z" TpH yCIOBUU 2z —-3x =12. YKa3arb TUI SKCTPEMYyMaA.

51lpuBecTH TmEpBBIC [BE WTEPALMM TOPHA MOMCKE JKCTpeMyMma (YHKIUH

g(x,»)=(x=2)"+(y—1)?, B3B B KAUECTBE HAYAJILHOTO MNPUOJMKEHUS HAYaI0

KoOpauHarT. [ [puBeCTH reOMETPUYECKY IO MHTEPIIPETALMIO.

6.Pemuth 3anauy

Ix+1)° +(y+5)* > min
E? 7

B35IB 32 HAYAJIbHOE MPUONMIKEHUE TOUKY (x,,V,) = (a,b),

a) METOJIOM MOKOOPJAMHATHOTO CIYCKA,
0) METOIOM KOH(HUTYpanuii;
B) METOJIOM HAUCKOPEHIIETO CYCKa,
r) metogoM HeroTOHA.
CpaBHUTH MMONYYEHHBIE PE3YIIBTATHI.
Monyib 4 (7 cemectp)
[IpuMepHBIii IepeyeHb 3aJaHuii 1JI MOATOTOBKHA K MOIYJIFO 4.
(BapuaHThl paznuyaroTCs 3HAUEHUSIMH BEJIUYUH d, e, h, g, M, K1 QYHKIUU £(x) ).
1.Haiitu mapameTpsl a,b,c, TpU KOTOPBIX B Touke (d,e) nocturaercs riiodaibHbINA
MUHUMYM QPYHKIUU f(x,y)=ax’ +bxy+y’ +6x+cy.
2.Haiitu oKajabHBIE ¥ TI00ATBHBIE SKCTPEMYMBI, HIXKHIOKO M BEPXHIOKO TPaHH, a

TAKKE TOYKHU JIOKATLHEIX U [IOOAIBHBIX DKCTPEMYMOB (DYHKIIUK

) =(x+D(x+3)(x+g2).

3. SIBmsieTcst T yHUMOAAIBHOM Ha oTpeske [-10,10] dyHkmus f(x) =./(x—d)(x +e) .
4 TIpuBECTH IEPBBIE YETHIPE UTEpALMU i MeToga PUOOHAYYM MUHUMU3ALMUA

byHkmn t(x)

Ha oTpe3ke [d,e].



5. llepeiitu OT COACP)KATENBHOW IMOCTAHOBKM 33Ja4d K MATEMaTUYECKOM
MTOCTAHOBKE.

JUTst U3roTOBIEHUS ABYX BHAOB npoaykumu Pl w P2 ucnone3yror Tpu BHIa
ceippsi: Cl, C2 u C3. 3anacel ChIpbsl, KOMTUYECTBO €AVMHUL] CBIPbS, 3aTPAYUBACMBIX
HA U3rOTOBJICHUE €IMHULIBI MPOIYKIMH, A TAKKE BEMYMHA MPUOBLIN, MTOJIy4acMOi

OT peanu3aiuu €AUHULBI MTPOAYKIIMH, TPUBEEHBI B ClIeIyoUIei Tadauie.

Bupa ceipbs | 3amac cepbs KosmuecTBO eIMHHULL ChIPbs, UAYLIUX
Ha U3TOTOBJICHUE €IMHULIBI TPOAYKLIUT

P1 P2

Cl 20xM 2 5

C2 40 8 5

C3 30xK 5 6

[TpuObLIb, Moly4aeMas OT pealin3aluu 5xM 4xK

€ AMHULIBI TPOILY KK

HeoOxomumo coCTaBUTh TakOW IJIaH BBIMYCKA MPOAYKLIWH, 4YTOOBI MPH €€
peanu3anuy NoayYuTh MAKCUMAJIBHYEO PUOBLIb.
Bonpoce! AJ1st IOATOTOBKH K 3a4€Ty H OK3aMEHY.

Maremaruueckasi MOAeJIb ONEPALMU H €€ KOMIIOHEHTBI.
e YCIOBUS NPUHATHS PELLICHU.
e Hudopmarmonnas runore3a u nHGOpMaoHHast (PyHKITHSL.
e KOMITOHEHTHI MOJIEIN OIIEPALUH.

Crparernm u ux BUAbL
e [IpuHIMIT ONITUMATIEHOCTH CTPATETHIA.
e Kpurepun onieHKH 3PPEKTUBHOCTH CTPATETUHA.

MHOroKpHuTepHaibHbIe 321a491 BLIOOPA M IPUHATHS PELICHMIA.
e (BepTKa KPUTEPHUEB.
e [lapero-onTUMaNBHEIE CTPATETHH, CIICHTEPOBCKUAE CTPATErH.
e Meroael noctpoeHus MHOXECTB [lapeTo u Creiirepa.

Heo0xoaumpble yc10BUSI MAKCHMHUHA.
e (BeneHMe MakCUMUHHOM — 3a7aud K 33Ja4e  MareMaruyecKoro
ITPOrPAMMHUPOBAHMUSI.
e  MeToapl HAXOXKAECHUS ONITUMAIBHBIX FAPAHTUPYFOIIMX CTPATETHA.



IpunsiTHe peweHuii B KOH(PJIUKTHBIX CUTYaLUsIX.
¢ AHTarOHUCTUYECKUE UI'PhI IBYX CTOPOH.
e MeTOoapl PELICHUS] MATPUYHBIX AHTATOHUCTUYECKUX UTP.
e MeTObl PELLIEHUS BBITYKIIBIX U BOTHYTHIX UIP.

beckoaMuuOHHBIE UTPBI.

Cutyaumm paBHOBECHS.

I Tpuaimn Hamma.

MeTo bl peteHUs! OECKOHEUHBIX OECKOATHIIMOHHBIX UTP.
MeToap! penieHus: OMMaTpUYHBIX UTP.

Hepapxuyeckue urpol.
e [Ipuniun [HTakensOepra u ['epmeiiepa.
e MeToapl PELICHUs UEPAPXUUYECKUX UTP.
o Jln(pdepeHUMATBHBIE UTPBL.
e HeoOxomumble M OCTATOYHBIE YCIOBHMs ONTHMAIBHOCTH CTpaTrervii B
JMHAMUYECKOH OMEPALUH JBYX CTOPOH.

CereBble 3a1a4M.
e MeToabl CETEBOIO MIAHUPOBAHUS.
e MUTALIMOHHOE MOJEITUPOBAHUE.
¢ Jranbl IMUTALMOHHOIO SKCIIEPUMEHTA.
e MeToap! UMHUTALIMK CITYYaiHBIX BEJIMYMH U COOBITHIA.

Munumusanus GyHKIHMH OXHOM epeMeHHOi
e Kitaccueckue METOABI ONTUMH3ALINN.
e MeToaB! YHCIIEHHOTO MOWCKAa MUHUMYMA (PYHKLIMK OJTHOM IEPEMEHHOM.

Mertoabl moMcKa  0e3yCJIOBHBIX  JKCTPEeMYMOB  (PYHKIMiII  MHOTrHX
NepeMEeHHbIX
e Kitaccuueckue METOIBL
e ['paJIMECHTHBIC METOBL
e MeTo1 MOKOOPIAMHATHOTO CITYCKA.
e Merox HeroToHA.

MeToabl NOUCKA YCJIOBHBIX IKCTPeMYMOB (PYHKIUI MHOTHX MepPeMEeHHbIX.
e Meroa MHOKUTENEH Jlarpanka.
e Meron mrpagHbIX QyHKIMA.
e Meton 6apbepHBIX (PYHKIIMIA.

3agayu ONTUMAIBLHOTO YIIPABJICHHS.
e [IpuHumn makcumyma [ ToHTpsATHMHA M IpUHIMIT bennmvana.



b 3az[aql/1 BapuallMOHHOI'0 HCYMCJICHHS.

MeTtoauyecKkue peKOMEHIANHH MO OPraHu3alui CaMOCTOSITEIbHOI pPadoThI

CTY/IEHTOB

B uensx oOecnieueHusi caMOCTOSTENbHOM padOThl CTYJCHTOB BBLAAIOTCS

CaMOCTOATCIIbHBIC MHANBUAYAJIBHBIC 3alaHuA. CYTB 3a/laHus —aHaJIn3 U3Yy4aCMbIX

B JUCHUIUIMHE METOAOB W ANTOPUTMOB. B 3aBUCMMOCTH OT CIOKHOCTH 3aJaHUS,

MX KOJIMYECTBO MOKET BAPbUPOBATHCA OT 2 10 3 HA OJUH MOIYJIb.
Tembl 1 GOPMBI KOHTPOJIS.
Tema 1. Maremarnueckast MOJENb ONEPALUU U €€ KOMITOHEHTBI.
dopma KOHTPOJIS. KOJUTOKBUYM.
Tema 2. Ctparervu U UX BHIIBI
dopma KOHTPOJISA: KOJUIOKBUYM.
Tema 3. MHOrOKpUTEpHAIBHBIC 334K BBIOOPA U IPUHSTHSL PEILICHUI.
dopma KOHTPOJISL: TOMAIIHsIsE KOHTPOJIbHAs padoTa.
Tema 4. HeoOxoaumble yCIIOBHS MAKCUMUHA
dopma KOHTPOJIS: TOMAIIHsIsE KOHTPOJIbHAs padoTa.
Tema 5. [IpunsiThe pelicHui B KOH(IMKTHBIX CUTYalAsIX
dopma KOHTPOJIA: TECTUPOBAHHUE.
Tema 6 beckOaMIIMOHHBIE UTPBI
dopma KOHTPOJISL: AOMALIHSS KOHTPOJIbHAs padoTa.
Tema 7. Mepapxudeckue urpel
dopma KOHTPOJISL: AOMALIHSS KOHTPOJIbHAs padoTa.
Tema 8. CeteBble 3a1aun
dopma KOHTPOJIS: KOJUTOKBUYM.
Tema 9. Munumuzaums GyHKIMA OHOM NEPEMEHHOM
dopma KOHTPOJIS: TOMAIIHsIsE KOHTPOJIbHAs padoTa.
Tema 10. Metomel moucka O€3yCHOBHBIX SKCTPEMYMOB (DYHKLMI
MIEPEMEHHBIX

dopma KOHTPOJIA: TECTUPOBAHHUE.

MHOI'MX



Tema 11. MeTopl TOKCKa YCIOBHBIX SKCTPEMYMOB (DYHKLIMHA MHOTUX IEPEMEHHBIX
dopma KOHTPOJIS: KOJUTOKBUYM.
Tema 12. 3amaum ONTUMAIIBHOTO YIIPABIICHUS

dopma KOHTPOJIS: AOMALIHSIsSI KOHTPOJIbHAs! padoTa.

VII. MaTepuajibHO-TEXHHYECKOE 00eCeYeHuE

JIJ1sl MaTepruaIbHO-TEXHUYECKOTO 00CCIEUCHUS] TUCIUATIITMHBI UCTIOIBb3YIOTCS
Hay4Has OMOIMOTEKa, Ay JUTOPUM TS JIEKIIMOHHBIX M MPAKTUYCCKUX 3aHATHH. J{71s
BBIMIOJIHCHUS JIONOJIHUTEIILHBIX 3aJaHWid HYXXHA BO3MOKHOCTH HMCIOJIb30BAHUS
pecypcoB MHTEpHET (KOMIBIOTEPHBIA KIACC C JIMIICH3UOHHBIM MPOTPAMMHBIM
obecrieueHueM, 10CTyn B IHTEpHET LEHTP A1 CaMOCTOSITEIbHON PabOThI).

JIJ1st ayiMTOPHOIi padoThL

Yuebnas ayauropus Ne 206 Habop yuebHoit mebenn,

170002, Teepcras o06x., 2.Teeps, | 5xpaH,

Caooevtii nepeynox, 0.35 MIPOEKTOP.

YuebHast ayauropus Ne 308 Habop yuebHoit mebenn,

170002, Teepcras o06x., 2.Teeps, | 5xpaH,

Caooevtii nepeynox, 0.35 MIPOEKTOP.

YuebHast ayauropust Ne 7 Habop yuebHo# Mmebenn, MenoBast 1oCKa.
170002, Teepckas o06a., 2.16eps,

Caooevtii nepeynox, 0.35

JIJ11 CaMOCTOSATE/IbHOI paboThI.

ITomemmenue s | Komnerotep,
caMmocTosiTeNbHONH — padoThI | 3KpaH,
00yHarOIUXCA: MapKepHasl JOCKa,
Komnerotepusbiii kyacc Ne3 | mpoekTtop,
daxynprera IIMuK KOHIULUOHED.

Ne 48

170002,  Tsepcras  o00a.,
2. Teepv, Caoosvtii nepeyiox,
0.35




VIII. CBenenusi 06 00HOBJIeHHH paGo4eii MporpaMmMbl AUCHHILTHHBI

Nom.m. OOHOBJICHHBIH pa3en Onucanune PexBu3uThl
paboueii mporpaMmMbl BHECECHHBIX JIOKYMEHTA,
JAUCHUTIJINHBI U3MECHCHUM YTBCPAUBLICTO
HU3MCHCHU A
1. 3. O0ObeM IUCLIUATIINHEI Brigenenuwe wacos wma | Or  29.10.2020  roga,
MIPAKTHIECKYFO mporokon Ne 3 yueHoro
MIOATOTOBKY coseTa (hakyapTeTa
2. 1. Conepxanue IUCLMIUIHHLL | Beigenenne  wacos  ma | Ot 29.10.2020 rojia,
CTPYKTYpPUPOBAaHHOE MO TemaM | MPAKTHYCCKYHO mporokon Ne 3 yueHoro
(paznenam) c yKasaHueM | OATOTOBKY MO TEMaM coseTa (axymnpTeTa
OTBEIEHHOTO Ha HHUX KOJIYECTBA
aKaJEMIUYECKUX YacOB W BHUIOB
y4eOHBIX 3aHSITHIA
3 V. YueGHO-MeTOnuIecKkoe u | Buecenbl usmenenuss B | Ot 29.09.2022 ropna,
UH(pOpPMaLIMOHHOE MIPOrpaMMHOE npotokosn Ne 2 ydeHoro
o0ecriedeHne TUCIUTUTNHBI obecrieueHne cosera (paxkynbreTa
2) IlporpamMmMHoOe oOecrieueHne
4. VII. Marepuanbho- | Buecenst m3menenus B | Ot 29.09.2022 roga,
TEXHUUYECKOe obecrieueHne MaTepHaIbHO- npoTokoa Ne 2 y4yeHoro
TEXHUYECKOe coBera (pakyibreTa
obecrnieueHne ayaAuTOpui
5. V. YueGHO-MeTOnuYecKoe u | Buecenbl usmenenuss B | Ot 24.08.2023 ropa,
uH(pOpPMaLMOHHOE MIPOrpaMMHOE npotokosa Ne 1 ydenoro
o0ecriedeHne TUCIUTUTNHBI obecrieueHne coBera (pakyibreTa

2) IlporpamMmMHoe oOecrieueHne




