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|. AHHoTanMa

1. lean 1 32124 M CHUIIJIMHBI
[enpro OCBOGHUS JTAHHOM TUCHMIUIMHBI SIBIISIETCS BEIpA0OTKA Y CTYJEHTOB HABBIKOB I10
COCTABJICHUI0 MAaT€MAaTUYECKUX MOZEIEN Onepauuii U NPUMEHEHUI0O WMHA METOJIOB
MCCIIETOBAHMSI OTIEPALVIA ¥ ONITUMH3ALIUH TIPU TTOUCKE ONTUMAITBHBIX CTPATETHIA.
3aauaMu OCBOCHUS JUCLIATUIMHBI SBJISIFOTCS:

e (OcBoeHHE CTyJE€HTAaMH METOJOB COCTAaBJICHUS MAaTEMaTUYECKUX MOJeNeh
orepainuii, OHeHKH S(PPEKTUBHOCTU CTpATEruid, PEHICHUS MHUHHUMAKCHBIX
3aj1ady;

e OpBnajieHUE CTYJACHTAMHU METOJAMHU PEHICHUS OJHO M MHOTOKPUTEPHAILHBIX
ONTUMU3AIMOHHBIX 33j[a4, METOJAaMH W aJIFOPUTMaM IOUCKA ONTUMAaIbHBIX
CTpaTeruii B onepanusix.

2. Mecto tuciuiuinHbl B cTpykrype OOII

JlaHHas TUCHIMIUIMHA OTHOCHUTCS K paznieny «Marematudeckuin» 00s3aTelTbHON
yactu bioka 1.

JI71s1 ycrnentHoro yCBOEHUsI Kypca He0OXOAUMbI 3HAHUSI OCHOBHBIX TOHSTUI
u3 MaTeMaTU4YECKOTO aHanusa, JMHEUHOU anreopsl, JIMHEWHOTO
MPOTPaMMHUPOBAHUS U TEOPUH BEPOSTHOCTEH M MAaTeMaTUYECKOW CTAaTUCTUKH, a
TaKK€ HaBBIKM pELICHHUS OCHOBHBIX 3a/lad, pacCMaTpUBAaE€MbIX B 3THX
JTUCLUIUINHAX.

3. O0beM TMCHMINIMHBL: 7 3a4CTHBIX SOUHUIILI, 252 aKaJIeMUYeCKHUX 4acoB, B
TOM 4YHUCJIe:

KOHTAKTHAs ayJAUTOPHAs padora: neKimu 62 yaca, MPaKTUIECKe 3aHAThs 31
yac, B T.4. paKTH4YecKas NoAroToBka 10 4acos;

KOHTAKTHASI BHeayJMTOPHAasi PadoTa: KOHTPOJIb CAMOCTOSITEIHLHOM padoThI
-- ____, B TOM YHCJE KypcoBas pabota -

camocrositeibHas padora: 159 yacoB, B TOM Umciie KOHTPOJIb 36 4acoB.

4. Tlnanupyemble pe3yJibTaThl 00y4eHHs IO JUCHUILUINHE, COOTHECEHHBIE C

IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOEHHS1 00Pa30BaTEIbLHOM MPOrPaMMbI



[ImannpyemMsble pe3ysibTaThl
OCBOEHHUsI 00pa30BaTEIbHON
nporpamMmsl (hopMupyemMbIe

[Tnanupyembie pe3yabTaThl 00y4eHUs MO JUCIUTUIMHE

MaTeMaTU4eCKHE METOJbI U
CUCTEMBbI

IpPOrpaMMHUPOBAHMS IS
pa3paboOTKu M peau3aiuu
aJITOPUTMOB penieHus

IMPUKIaJHbIX 3a1a4

KOMITETCHIINH)
Vkazvieaemcs koo u
Tpusoosmces unouxamopvl O0CMUINCEHUS
HauMeHo8aHue
KOMNemeHyuu 8 COOmMeEemcmaul ¢ Y4eOHbIM NIaHOM
KOMHNemeHyuu
OIIK-2 Cnocoben
OIIK-2.1 3Haer CymecTBYIOIIME MaTeMaTUYECKUE
UCIIOJIb30BaTh u
METOJIbI 1 CUCTEMBI TPOTPAMMUPOBAHUS
aJanTHUpPOBaTh
OIIK-2.2 Hcnonb3yer CYIIECTBYIOLINE
CYIIIECTBYIOIIHE
MaTeMaTU4YECKUe METO/IbI u CUCTEMBbI

IpPOrpaMMHUPOBAHUS U pa3paboTKU U pearu3aIiiu
aJICOPUTMOB pELICHUs TPUKIAIHBIX 3aa4

OIIK-2.3 Pa3pabaThiBaeT M peagu3yeT airOpUTMbI
pemieHuss 3afad NpoPecCHOHATIBHOU JEATEeIbHOCTH

Ha OCHOBC TCOPCTHUUCCKHUX 3HAHUU

5. @dopmMa MNPOMEKYTOUYHOI arrecTaluM U

CEMECTP MNPOXOKIACHUS:

6 cemecTp- 3aueT, 7 ceMecTp — IK3aMeH.

6. SI3bIK MpenoIaBaHus PYCCKUIl.

Il. Conep:kaHue TMCHUILVINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jiesiaMm) ¢

YKa3aHUuEeM OTBCJACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHX YaCOB M BU/I0B

YUeOHBbIX 3aHATUH




VYuebnas Bcero KonrakTHas pabora (dac.) Camocro
porpaMma — (ugac.) Jlexuun ITpakTnueckue KouTponp | sTenbHas
HaMMCHOBAHHE 3aHSATHUS camoctosT | paboTa, B
pa3aeioB U TeM BCETO | B eJIbHOU TOM
T.4.Ipa | BCEro | B paboThl (B | 4HCIE
KTUYEC T.4.pakTHy | ToM yucie | Konrpon
Kast eckas KypcoBas | b (4ac.)
MOJITOT HOJAroTOBKa | pabora)
OBKa
Maremaruyeckas 24 4 0 2 2 0 18
MOJIENTh OTEpaluy |
€€ KOMITOHEHTBI
Crpaterum u wux | 21 2 0 2 2 0 17
BUJIBI
MHorokputeprainbt | 26 6 0 3 2 0 17
bIC 3aJ1a4¥ BEIOOpA U
IIPUHATHS PEILICHUI
Heobxonumele 23 6 0 2 0 0 15
YCIIOBHSI MAKCUMUHA
[punsitne pemenuii | 28 6 0 2 2 0 20
B KOH()JIMKTHBIX
CHUTYaIHSIX
beckoammimonssie | 22 4 0 2 0 0 16
UTPBI
Hepapxuueckue 24 4 0 2 0 0 18
UTPBI
CereBble 3a1aun 17 6 0 2 2 0 9
MuHuMA3ams 17 6 0 4 0 0 7
GbyHKIMN OTHOH
MEPEMEHHOMN
Merons! rovcka | 17 6 0 4 0 0 7
0e3yCIIOBHBIX
HKCTPEMYMOB
GYHKIMHA ~ MHOTHX
TIePEMEHHBIX




Meronapl noucka | 17

YCIIOBHBIX
IKCTPEMYMOB
bynxumit

MEPEMEHHBIX

MHOI'MX

3amaun 16
ONTUMAILHOTO

YIIpaBJICHUS

UTOIro 252

62

10

0 159

I1l. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

VYueOHast mporpamma —
HAaMECHOBAHHE PA3JIEIIOB
TeM (8 cmpocom
COOMEEemMCcmauU ¢ pazoeiom

Bun 3anarus

O6p830BaTeJIbHBIC TCXHOJIOI'MH

I PI]])
Maremarnueckas Mozenb | JIeKIuH, MpaKTUIEeCKHUe 1. 3n05xeHne TEOPETUUECKOTO
OIEPALMH U €€ KOMIIOHEHTbI SATITI MaTepuaia
2.Pemienne 3anauy
Crpareruu 1 uX BUJIbI Jlekuuu, mnpaxkTUyecKkue 1.U3noxxeHne TeopeTHuecKoro
3aHATHS MaTepuaia
2.Pewenue 3anau
MHorokputepranbHble  3a1aud | JIeknuu, INpakTHYecKue 1.M3105%€HHE TEOPETUYECKOTO
BBIOOPA U MPUHATHUS PELLICHUH | 3aHATHS MaTepuaia
2.Pemenue 3anau
Heobxonumble ycnoBus | JIekuuu, IpakTUYECKHe 1.M3105%€HHE TEOPETUYECKOTO
MaKCUMUHA 3aHATUSA Marepuana
2.Pemenue 3anau
[IpunsTue peLIeHUI B | Jlexuuu, mnpakTUdecKue 1.13n0xeH1E TEOPETUUECKOTO
KOH(JIMKTHBIX CUTYalIUsIX 3aHATUSA Marepuana
2.Pemenue 3aga4
beckoanMmoHHbIE UTPbI Jlexuun, mnpaxkTuyeckue 1.13n0xeH1E TEOPETUUECKOTO
3aHATHUS MaTepuaia

2.Penrenue 3amau




Nepapxudeckue urpbl Jlexuuu, mnpaxkTU4YecKue 1.13n0xeHne TeOpeTHUECKOTO
3aHATUSA MaTepuana

2.Pemenue 3amau

CereBrble 32024 Jlekuuu, mnpakTUYECKUe 1.13noxenne TeopeTHdIecKoro
3AHITHS Marepuaia

2.Pemenue 3amay

MuHumu3aIms ¢bynkimn | Jleknuu, mpakTHYECKue 1.13noxenne TeopeTudecKoro
OJTHOM MepeMEHHON 3aHSATUS MaTepuaia

2.Pemenue 3amay

Mertonbl noucka Oe3ycnoBHbIX | JIekuuu, IpakTHYecKue 1.M35105keHAE TEOPETUUECKOTO
IKCTPEMYMOB GyHKUMHA | 3aHATHS MaTepuaia

MHOTHUX [IEPEMEHHBIX 2.Pewienue 3anau

Meronpl moucka  ycnoBHbBIX | Jleknumu, IpakTHYECKue 1.U3noxxeHne TeopeTuuecKoro
IKCTPEMYMOB GyHKUMNA | 3aHATHS MaTepuaia

MHOTHUX [IEPEMEHHBIX 2.Pewenue 3anau

3agaun ONTUMAIBHOIO | JIekuuu, IpakTu4ecKue 1.U3noxxeHne TeopeTHuecKoro
YIIpaBIICHUS 3aHATUSA MaTepuana

2.Pemenue 3amau

[IpenogaBanne y4yeOHOM JUCHMIUIMHBI CTPOMTCA Ha COYETAaHUM JIEKIU,
NPAKTUYECKUX 3aHATUN U Pa3IMUHbIX (POPM CaMOCTOSITENbHON pabOThl CTYAEHTOB.
B npouiecce ocBoeHuUs AUCHUIIIUHBI UCIIOB3YIOTCS CIIEeIyIOIMe 00pa3oBaTeIbHbIE
TE€XHOJOTMH, CIOCOOBI U METONbl (POPMHUPOBAHMS KOMIIETEHLMI: KJIAaCCUUECKHE
JEKIUU, MPAKTUYECKHE 3aHATUS B JHATIOTOBOM  PEXKHUME,  BBINOJHEHHE
WHIUBUYAIbHBIX 33JJaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.

JucuuninHa npeaycMaTpUBaeT BBIMOJHEHUE KOHTPOJBHBIX PabOT, MHUCbMEHHBIX

JIOMAIIHUX 33IaHUH.

IV. OueHounble  MaTepuajibl A8 TNPOBeJAeHUS]  TeKylled M
NMPOMEKYTOUYHOM aTTeCTAUUN
Jns mpoBeneHns TeKyIen ¥ TpOMEKYTOYHON aTTECTALNN:
OIIK-2. CnocoOeH  HUCHNOJAB30BaTh M aJalTHPOBATh  CYIIECTBYIOIIUE
MaTE€MaTUYECKUEe METOJbl M CHCTEMbl MPOTPAMMUPOBAHMS JIs Pa3padOTKU U

pcain3aliii aJIr'OPUTMOB PCIICHUA IIPUKIIAIHBIX 3a1a4



OIIK-2.1. 3Haer CymeCTBYIOIIHE MaTEeMaTHYECKUE METOABl W  CHCTEMBI
pOrpaMMHUPOBAHUS

1). Pemmmth ONTUMHU3AIMOHHYIO 33124y

9(x+1)° +(y+5)*> - min
EZ

MCTOOOM ITIOKOOPJMHATHOTO CIIYCKa, B3sdB 3a Ha4YaJlbHOC HpI/I6J'II/I>KeHI/I€ TOYKY
(Xo’yo):(a1b)-

2. PemmuTh ONTUMH3ALMOHHYIO 337a4y METOJIOM HAMCKOPENIIETO CITyCKa!

9(x+1)° +(y+5)*> > min
E2 '

B35IB 32 HaYaJbHOE MPUOIKEHHUE TOUKY (X,,Y,)=(a,b).

3).Ilucemennslii  oTBeT MO TeMe Kypca «lIpuBecTu anropuT™ pernieHus
MUHUMAKCHBIX 1 MAKCUMHUHHBIX 3a7a4 ONTUMU3ALINI.
Crnioco6 npoBeieHHs — MMCbMEHHBIN.
Kpurepun onennBanus:
3agayda pelleHa MojJHOCThI0 - 6 OaIoB;
3amaya coiepKUT HETOYHOCTHU U HE3HAUYUTEIbHbIE OTHOKY - 4 Oana;
Pemenue conepkut rpyObie ommoOku - 2 Oana.
OIIK-2.2. Ucmonb3yeT CYIIESCTBYIOIIME MaTeMaTHYECKUE METOJIBl U CHCTEMBI
MPOTrPAaMMHUPOBAHMS JUIsl Pa3padOTKH U peau3aliil  aJrOPUTMOB PEIICHUS
MPUKJIAIHBIX 3a/1a4
1) [IlpuBect anTOpUTM peUIEHUS ONTUMHU3AIMOHHBIX 33Jad  METOJIOM
MHOKUTENEN Jlarpanxa v pemuTh 3a1auy:
«Ha#iti ycnoBHbI SKcTpeMyM (yHKuuu  f(X,z) = X+ 2° IIpU YCIIOBUH
2z —3x =12. Yka3aTp THUII 3KCTPEMYMa.»
2) IlpuBectTn mepBble JABE WTEpAlMU IMPU I[OUCKE MHUHUMYMa (QYHKIUU
g(x,y) =(x—2)* +(y—1)°’TpaAMEHTHBIM METOJIOM, B35B B KaueCTBE HAYaJIbHOI'O
mpUOIMKEHUST HadaJlo KoopauHaT. [I[puBecTr reoMeTpruuecKyro HHTEPIPETAITHUIO.
3) Haiitu mokanbHbBIE U III00ANBbHBIC SKCTPEMYMbI, HI)KHIOIO M BEPXHIOIO TpaHU, a

TaK)K€ TOUKH JIOKAIbHBIX U II100aJIbHBIX SKCTPEMYMOB (DYHKIIUU



f(x) =(x+h)(x+3)(x+09).

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kpurepuu onieHuBaHus:

3amava peleHa MoJHOCThI0 - 6 0aJioB;

3amaya coepKUT HETOYHOCTH U He3HAUYUTEIIbHBIC OITMOKY - 4 Oana;

Pemienne conepkut rpyoblie ommoOKu - 2 Gasia.
OIIK-2.3. PazpabarbiBaeT W peajm3yeT aJIrOPUTMBI  peIIeHUS  3a1ad
npohecCHOHANBFHOM JEATEIBHOCTH Ha OCHOBE TEOPETHUECKUX 3HAHUMN
1) dopmanuzoBarh cienyiolyro 3agady. HeoOxomumo rasudunupoBaTh
HaceneHHbld MyHKT A(0,0) myreM mNpoBeAEHUS BETKM OT MAarvcTpajbHOro
razonpoBoaa, coeauHstomero mnyHkTel B(20,0) u C(0,30) m wumeromero
NPSAMOJIMHEWHBINA BUJ. HaliTu camblil JeMIEBBIA BapUAaHT MPOEKTA, €CIM IPOKIaaAKa
1 kM razonpoBoga ooxoautcs B 3 MiH. py0. KoopauHaTel yHKTOB JTaHBI B KM.
PemuTe noJiy4eHHY0 ONTUMHA3AUOHHYIO 3a1a4y.
2) IlpuBecTr mepBbIe YETHIpE UTepalyu sl Merona PuboHaYIM MUHHMH3AINAN
bynku y=Xx*> Ha orpeske [d,e]. rne 3HaueHus d U € ONMPENENIIOTCS HOMEPOM
BapHaHTA.
3) MHoOXecTBOM 3HAaY€HUN KOHTPOJIMPYEMOTo  (akropa X  SBISIETCSA

M, ={1,2,3,4} , MHO)XECTBOM 3HAYCHHUI HEKOHTPOIUPYEMOTO (aKTOpa z SIBISETCS

{1,2,3,4,5}, xputepuii 5 PeKTUBHOCTH

-1 -1 3 -1 0

-1 3 1 0

F(x,2) = 2 3 )
6 0 4 2

Haiitu onenky sdekTuBHOCTH cTpaTeruu-QPyHKIMU X , €CIU  z - CIy4alHbBIN
bakTop, IMEIOITNI HEOTIPEICIICHHOCTh B 3aKOHE PaCTIPEICIICHHUSI
weQ={a,b,cd,e}

Cnioco0 mpoBeIcHNS — MUChMEHHBI.

Kpurepun ouennBanus:

3ajayva pelleHa MmojHOCThI0 - 6 OaIoB;



3amayua coepKUT HETOYHOCTH U He3HAUYUTEIbHBIE OITUOKY - 4 Oana;
Pemenne conepxut rpyOblie ommoku - 2 6aia.
V. YueOHo-MeTOIH4YECKOEe H HHPOPMAIIMOHHOE 00ecTiedeHrHe THCIMILTHHBI

1) Pekomen tyemast Jiuteparypa

a) OcHOBHas JHUTEpaTypa

1. 'mankux b. A. MeToapl ONTUMU3AIIUA U UCCIICOBAHUE OIEpaliui s
OakanaBpoB uHpopmaruku: yueoHoe nocooue / b.A. I'maakux. - Tomck :

UznarensctBo "HTJI", 2009. - Y. 1. BBemenue B HcCCIeI0OBaHUE
oneparnuii. JIuneitnoe nmporpammupoanue. - 200 c. - ISBN 978-5-89503-
410-1 ; [OnekTponHslii  pecypc]. —  Pexum  pocryma:

http://biblioclub.ru/index.php?page=book&id=200774

2. Toxapes B. B. Mogenn u pemieHus: HWCCIEIOBAHWE OIEparuil s
SKOHOMHCTOB, MOJIUTOJIOTOB U MEHEIXKEpPOB : yueOHoe mocobue / B.B.
Toxkapes. - MockBa : ®usmariaut, 2013. - 408 c. : cxem., wi., TabI. -
bubmuorp. B kH. - ISBN 978-5-9221-1451-6 ; [DneKkTpoHHBIN pecypc]. —
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=275573

3. JloBsuuukoB [I. I'. UccnenoBanue onepanuii : yaueoHoe mocodue / JI.I'.
JloBaunukoB, 1.1O. I'mazkoBa. - CraBponons : CK®VY, 2017. - 110 c. :
uin. - bubmmorp. B KH. ; [DneKkTpoHHBIH pecypc]. — Pexxum nmocrymna:
http://biblioclub.ru/index.php?page=book&id=467012

0) lononHuTenbHAS TUTEpATYpA:

4. Jlememko b.1O. Teopus urp u uccnenosanue onepanwii / b.YO. Jlemenixo. -
Hosocubmupck : HITY, 2013. - 167 c. - ISBN 978-5-7782-2198-7 ;
[DNEKTPOHHBIM pecypc]. — Pexum JNOCTyTa:
http://biblioclub.ru/index.php?page=book&id=228871

5. Kazanckas O.B. Mogenu u MeTOabl ONTHUMH3AIMH: IMPAKTUKYM : ydeOHOE
nocobue / O.B. Kazanckas, C.I'. FOn, O.K. AnscoBa. - HoBocubupck :
HI'TY, 2012. - 204 c. - ISBN 978-5-7782-1983-0 ; To xe [D1eKTpOHHbI!
pecypcl]. — Pexxum JIOCTyTIA:

http://biblioclub.ru/index.php?page=book&id=228848

2) ITporpammHuoe obecrieyeHune

KomnbrorepHblil kjiace pakyabTeTa NPUKJIATHON MATEMATUKH U
knOepHeTuku Ne 46
(170002, Teepckas 00.1., r.TBepb, CagoBblii mepeynok, 1.35)

Adobe Acrobat Reader DC - Russian | 0ecruiatHo

Apache Tomcat 8.0.27 OecruraTHo

Cadence SPB/OrCAD 16.6 ['ocyapCTBEHHBIN KOHTPAKT Ha TMOCTaBKY



http://biblioclub.ru/index.php?page=book&id=200774
http://biblioclub.ru/index.php?page=book&id=275573
http://biblioclub.ru/index.php?page=book&id=467012
http://biblioclub.ru/index.php?page=book&id=228871
http://biblioclub.ru/index.php?page=book&id=228848

JIMLIEH3UOHHBIX IMPOTPAMMHBIX MPOJYKTOB
103 - T'K/09 ot 15.06.2009

GlassFish  Server Open Source 5
Edition 4.1.1 CCTUIATHO
Google Chrome OecCIuIaTHO

Java SE Development Kit 8 Update

45 (64-bit) OecILIaTHO

JetBrains PyCharm  Community SeCIIATHO

Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecIIaTHO

Kaspersky Endpoint Security 10 mns | Akt Ha nepemauy mpaB IIK545 ot
Windows 16.12.2022

Lazarus 1.4.0 OecIu1aTHO

Mathcad 15 M010

Akt mnpenocrasienus mpas HMC00000027
ot 16.09.2011

MATLAB R2012b

Akt nipegocraBnenus npas Ne Us000311 or
25.09.2012

MHoro¢yHKIIMOHAITHHBIH

penakrop ONLYOFFICE GecrinmatHo | GecriiaTHO
e [10
OC Linux Ubuntu 6ecrutataoe [10 | 6ecriatHO
MiKTeX 2.9 OecruraTHO
MSXML 4.0 SP2 Parser and SDK OecrIaTHO
NetBeans IDE 8.0.2 OecrIaTHO
NetBeans IDE 8.2 OecrIaTHO
Notepad++ OecriaTHO
Oracle VM VirtualBox 5.0.2 OecraaTHO
- noroBop Nel3918/M41 ot 24.09.2009 c

Origin 8.1 5r2 3A0 «CodyrJlaitu Tpeiiny
Python 3.1 pygame-1.9.1 OecruraTHO
Python 3.4 numpy-1.9.2 OecriaTHO
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-
bit) OecriaTHO
WCF RIA Services V1.0 SP2 OecriaTHO
WinDjView 2.1 OecruraTHO
R Studio OecIIaTHO
Anaconda3 2019.07 (Python 3.7.3

OecriaTHO

64-bit)

KomnbrorepHblil kjiace pakyabTeTa NPUKJIATHON MATEMATUKH U
knOepHeTuKku Ne 249
(170002, TBepckasi 00.1., r.TBepb, CanoBblii nepeysiok, 1.35)

Cadence SPB/OrCAD 16.6

I'ocynapcTBEHHBIN KOHTPAKT Ha IOCTaBKY
JIMLIEH3UOHHBIX IPOTrPAMMHBIX ITPOAYKTOB




103 - T'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT mpuema mniepeiadyd 1o JOTOBOPY
Ne(02/12-13 ot 16.12.2013

Google Chrome OecIIaTHO
JetBrains  PyCharm  Community 6
Edition 4.5.3 COTIATHO

Kaspersky Endpoint Security 10 mis
Windows

Akt Ha nmepemauy mnpaB IIK545 or
16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenocrasnenuss npas HM1C00000027
ot 16.09.2011

MATLAB R2012b

Akt npenocrasienust npa Ne Us000311
ot 25.09.2012

MiKTeX 2.9 OecruraTHO
NetBeans IDE 8.0.2 OecIuIaTHoO
Notepad++ OecriaTHO
OpenOffice OecriaTHO
.. noroBop Nel3918/M41 or 24.09.2009 ¢
Origin 8.1 5r2 3A0 «CodtJlaitn Tpeita»
Python 3.4.3 OecruraTHO
Python 3.5.1 (Anaconda3 2.5.0 64 bit) | 6ecruratro
R for Windows 3.3.2 OecIu1aTHO

STATGRAPHICS Centurion XVI.11

Akt npueMma-niepenaun Ne Tr024185 ot
08.07.2010

MHoro¢yHKIIMOHAITHHBIH

penaktop ONLYOFFICE GecrmatHoe | GecriiaTHO
10
OC Linux Ubuntu 6ecrutataoe 110 OecIuIaTHO

3) CoBpemenHble mpodecCHOHaNIbHBIC 0a3bl JAHHBIX W WH(POPMAIMOHHBIC

CIIpaBOYHBIC CUCTEMbI

. IBC «ZNANIUM.COM» www.znanium.com;

. OBC «YHuuBepcurerckasi oudanorexa onmnaiin» https://biblioclub.ru/;

. IBC «JIlanb» http://e.lanbook.com.

4) TlepeueHp  pecypcoB

UH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM

CCTHU

«MHTEpHETY, HEOOXOIUMBIX JIJIsI OCBOSHUS TUCITUTUIMHBI

* Caiit moyiepKK1 y4eOHOr 0 Ipoliecca Mo AucuuIutiae: http://prog.tversu.ru

» Bupryanpnas obpazoBarenbhas cpena TBI'Y (http:/moodle.tversu.ru)



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

» Hayunas 6ubmmorexa TBI'Y (http://library.tversu.ru)
o Caur TBI'Y (http://university.tversu.ru)

VI. Metoanyeckue MaTepuasibl 1J1s 00y4aIOIIUXCS 110 OCBOEHHIO THCIMILIHHBI
KoHTponb 3HaHUI TPOBOAUTCS B KAXKJOM CEMECTpe B JBa 3Tamna (2 MOJys),

32 KOTOpPhIE  MOXKHO HaOpaTh MakcuMaiabHO 60 OawtoB. MakcuMaibHO
BO3MOXHBIN 0ajul 3a AMCHUILUIMHY B KaxkaoM cemectpe paBeH 100. 3a mepBbiid
MOAYJIb MaKCHUMaJbHO MOXHO HaOpaTe 30 0OawioB, 3a BTOPOM MaKCHMAaJIbHO
MOxkHO HaOpath 30 6amutoB. Ha 3adere MmoxxHo HaOpaTh 110 40 GauioB, Ha IK3aMEHE
MOXHO MakcuMaibHO HaOpath 40 GamioB. KoHTpoabHBIE pabOTHI MPOBOASTCS B
NMCbMEHHOU (hopMme.

Monyns 1 (cemectp 6)

[IprMepHBIN NepeyeHb 3aJaHui 1Sl TOATOTOBKU K MOIYJIIO 1.
(BapuaHTbl pa3innyaroTcs 3ajaHMeM 3HAYeHUH a,b,c,d,e X,i, j, f,g,h,mk ).

1.MHOXECTBOM 3HA4YE€HHN KOHTpoJupyeMmoro ¢akropa X SBISETCS M, =

{1,2,3,4} , MHOXXECTBOM 3HAYCHUH HEKOHTPOIHPYEMOTro (akTopa z SBIACTCS

{1,2,3,4,5}, xputepuii 3pPpexkTuBHOCTH

-1 -1 3 -1 0

-1 3 0

F(x,2) = 2 3 )
6 0 4 1 2

Haiitu onenky spdekTuBHOCTH cTpaTeruu-QPyHKIUU X , €CIU  z - CIy4alHbIN

(dhakTop, UMEIOLIUNA HEONIPEECTICHHOCTh B 3aKOHE paclpe/ieNICHUs

weQ={a,b,c,d,e}

2.1lycte B ycloBusiX 3ajaHusi 1z sBJISIETCS HeOMpeaeieHHbIM (aKTOpoM, a K
MOMEHTY MPOBEJICHUS omnepanuu OyAeT W3BECTHO, MPUHUMAET JIM zZ 3HAYCHUE U3
MHOKECTBA {i, j} win Her. Haltu oreHky 3(Q¢GeKTUBHOCTH CMEIIaHHON
ctparerud ¢ = (f,g,h,w) OmnEepUPYIOLIEN CTOPOHBI.

3.IIpssmonuHenHbI yyacTOK TazonpoBoaa umeeT iuuHy 100xMm. IIpopeis

1
ra3onpoBoaa MOKCT CIIYIUTHCA B €0 KOHIAX € BEPOATHOCTAMU Pl =—H
m


http://university.tversu.ru/

P, = %, U B CEpeIrMHEe — C BEPOSATHOCThIO P,=1-P,-P. Tpebyercs
pa3MEeCTUTh aBapUHHBIA MOCT BAOJb y4acTKa TaK, YTOOBI PAcCTOSHUE 10 TOYKHU
aBapuu ObUIO MUHUMAaJbHBIM. COCTaBUTh MAaTEMaTUYECKYIO MOJIENb OIepaluu,
HalTU OLIEHKY A()PEKTUBHOCTU MPOU3BOJIBHOW CTpaTerud ONEpUpYIOLIEH
CTOPOHBI, a TAKKE€ ONTUMAIBHYIO CTPATETHIO.

Monynsb 2 (6 cemecTp)
IIpuMepHBIN NTepeyeHb 3aJaHui 1Sl TOATOTOBKU K MOIYJIO 2.
1.Hatitn mMHOkectBa Ilapero m Cielitepa B 3amaue: P(x)=sin(x); K(x)=x, oba
KpUTEpHs HAa MaKCUMyM, a X u3 oTtpeska [0,117/12].
2.HaiiTtn pemieHrne aHTarOHUCTUYECKOM MaTPUYHOM UTPHI C 3aJaHHOW MaTpULEr A.
Monynsb 3 (7 cemecTp)
[IpumMepHBIN TepeyeHb 3aJaHui 11 TOATOTOBKU K MOIYIIO 3.

(BapuaHThI pa3ndaroTces 3aJJaHueM ImapamMeTpoB a,b,c,d,k,n,m,s, p,t.)

s SUP Min Fo (X iInf max F. (X
1. Haiitu XEEpZsts ((XY) u I, e J( Y), ecnm

F (X) = ax, +5X,;
F,(X) =-3x, +bx, +¢;

F; (X) = dx, —2Xx,.

2.Haiitu wmHOxectBa Ilapero wu Cneiitepa aHAIUTHYECKUM  METOIOM
(uccienoBaHue B MPOCTPAHCTBE AIBTEPHATHB), €CIIU

F (X, y) =kx* +y?;

Fo(x,y) = (x=8)" +n(y -8)*;

M, {(x,y):m<x<s;p<y<t}.

3.B ycrnoBusix 3amaud 2 HaAWTH pEHICHUE ITyTEM MCCIIEIOBaHUS 3HAYEHUM
KPUTEPUATbHBIX (DYHKIIUN B MPOCTPAHCTBE 3HAUYCHUM YaCTHBIX KPUTEPUEB.
4 Haittu meromoM MHOXuTesnel Jlarpanxa yCIOBHBIM SKCTpeMyM (DYHKITUU

f(X,z)=x+2z° TIpH yCIOBUHU 2z —3x =12. YKa3aTh THUII SKCTPEMYMa.



5.IlpuBecTH TMEpBbIE JBE HTEpalMd NPU IOUCKE OIKCTpeMyMa (QYHKIUU
g(x,y)=(x-2)>+(y—1)*, B3IB B KauyeCTBE HAYAJILHOTO MNPHUOJVKCHHS HAYaIo
KoopauHat. [IpuBeCcTH reOMETPUYECKYIO HHTEPIIPETALIHIO.

6.PemuTh 3amauy

9(x+1)° +(y+5)*> - min
gE? '

B35IB 32 HauaJbHOE NMPUOIKEHHUE TOUKY (X,,Y,)=(a,b),

a)METOJIOM MTOKOOPAMHATHOIO CITYCKa;
0)MeTo10M KOH(pUTypalui;
B)METOZ0M HaWCKOPEHIIETO CITyCKa;
r)metrooM HeroToHa.
CpaBHUTH MTOITYYEHHBIE PE3YIIBTATHI.
Monynsb 4 (7 cemecTp)
[IprMepHBIN NepeyeHb 3aJaHnu{ IS TOATOTOBKU K MOIYIIO 4.

(BapuaHTbI pa3inyaroTcs 3HAYCHUSIMU BEIUYHH d,e,h, g, M, K 1 GyHKIHHU t(x)).
1.Haiitu mapameTpsl a,b,c, Ipu KOTOphIX B Touke (d,e) gocThraeTcs riio0aibHbIH
MUHUMYM QyHKIHN f(X,y) =ax® +bxy+ y® +6x+cy.
2.Haiitu JoKanbHbIe U TI00albHbIE SKCTPEMYMBbI, HUKHIOIO M BEPXHIOK T'paHH, a
TaKKe TOUKH JIOKATbHBIX U TJI00AIBHBIX SKCTPEMYMOB (QYHKIIUU
f(xX)=(X+h)(x+3)(x+Q).
3.SBnsercs mu yHumMonanbHoi Ha otpeske [-10,10] pynxmua f(x)=./(x—d)(x+e) .
4.1lpuBecTH mepBble YEThIpe UTepanuu i Meroga PuOOHAYYM MHUHHUMH3AIUN
dynkmu t(X)
Ha oTpe3ke [d,e].
5. llepeut OT COAEPKATEILHOM TNOCTAHOBKM 33aJa4yd K MATEMATHYECKOU
ITIOCTAHOBKE.

Jnst m3roroBiieHust ABYX BUAOB mpoaykuuu Pl m P2 ucnons3yroT Tpu Buaa
ceipbsi: C1, C2 u C3. 3anackl cbIpbs, KOJUYECTBO €AUHULL CHIPbS, 3aTPAYMBAEMbBIX
Ha U3TOTOBJICHUE €IUHUIIBI MPOAYKIINH, a TAK)KE BEJIMUYMHA TPUOBLIH, MTOTYy4aeMOi

OT peaju3alluy eIMHULIBI TPOAYKIIMHU, TIPUBEICHBI B CJIEIYIOIICH TabuIIe.



Bun ceipes | 3anac ceipbsi | KonnuecTBo CJIMHHIL
CBIPBA,

17918%1117D:9 Ha
HW3TrOTOBJICHHUE

CAWHUIBI TPOAYKINH

P1 P2
Cl 20xM 2 5
C2 40 8 3)
C3 30xK 5 6
[TpubbLIB, MOTyUaeMast ot 5xM 4xK
peanu3aiy euHULIbI
MPOAYKIUU

Heo0xoaumMo coCTaBUTh TaKOW IUIAH BBITYCKAa NPOAYKIMHU, YTOOBI MpH €€
peanu3anuy NoJIyYUTh MAKCUMAJIbHYIO IPHUOBLIb.
Bonpocs! AJ1s1 HOATOTOBKH K 32a4eTy U K3aMeHy.
MaremaTnueckasi MOJieJIb ONIEPALIMYU M €€ KOMIIOHEHTBI.

e VYCIIOBUS HPUHATHUS PELLICHUN.
e ludopmarnmonHas runore3a U HHPOPMALIMOHHAS (PYHKIIHS.
e KOMITOHEHTBI MOZEIN OTICPALIUH.

Crparternu u ux BUabl.

o [IpuHIUIT OITIMATEHOCTH CTPATETHH.
o Kpurepuu ornenku 3pHeKTUBHOCTH CTpATETHIA.
MHorokpuTepuajibHble 32/1a4i BLIOOPA ¥ IPUHATHUS PeleHuid.

e (CBepTKa KpUTEPHUEB.

e [lapero-onTUManbHBIE CTPATETUH, CIEUTEPOBCKUE CTPATETUH.

e Meroapl noctpoenust MHOXeECTB [Tapeto u Crielitepa.
Heo0xonnmple ycJ10BUSI MAKCUMHUHA.

e (BeleHME MaKCUMHHHOM 3a7auyd K  3aJjau€  MareMaTh4ecKoro
MIPOrPaMMHUPOBAHU.
e MeToapl HaXOXKICHUS ONITUMAJIBHBIX TAPAHTUPYIOIIUX CTPATETH.
IpunsiTHe perieHuii B KOHPIUKTHBIX CUTYallUsIX.

® AHTAaroHMCTUYECKHUE UTPHI IBYX CTOPOH.
e MeToapl peleH!s] MATPUYHBIX aHTArOHUCTUYECKUX UTP.
e Meroapl peleHUs BBITYKIIBIX U BOTHYTBIX UTP.



beckoaaniuoHHbIE UI'PLL

e (Curyanu paBHOBECHSL.
e [Ipunumn Homa.
e Mertozp! perieHns OECKOHEUHBIX OECKOUTUIIMOHHBIX UTP.
e Mertozp! perieHnss OMMaTPUUHBIX UIP.
Hepapxuyeckue urpbl.

[Tpuniumn [ltakens6epra u I'epmetiepa.

Metozp! pereHus nepapxXudecKux urp.

JuddepentmanbHbIe UTPHL.

HeoOxomuMble 1M J0CTaTOYHBIE YCIOBHS ONTUMAIBHOCTU CTpATErUil B
JTUHAMAYECKON ONEPAIK ABYX CTOPOH.

CereBble 3a1a4H.

Metoapl CETEBOTO TUIAHUPOBAHUA.
NmuTarimoHHOE MOIETTUPOBAHHUE.
DTarbl IMATAllMOHHOTO 3KCIIEPUMEHTA.
e MeT0o/Ibl UMUTALIUU CITYyYalHBIX BEJIMYUH U COOBITHIA.
Munnmusaums (PyHKUHMHA OJHOM IepeMeHHON

o Kiaccmyeckne MeToIbl ONTUMU3ALIHH.
e Merobl YUCIEHHOTO MOMCKAa MUHUMYMa (DYHKIIUH OJTHOI MEPEMEHHOM.
Mertoabl moucka 0e3yCJIOBHBIX JKCTPEeMYMOB  (PYHKIMII  MHOIHX

NMEPEMEHHBIX

e Kilaccuueckue METozpl.
e [’paJli€HTHBIC METOBL
e Mero1 MOKOOPAMHATHOIO CITYCKA.
e Merox Herorona.
MeToabl IOMCKA YCJIOBHBIX IKCTPEMYMOB (DYHKLIMI MHOTHX IIePeMEHHbIX.

e Meroa MHOXUTENEH Jlarpanxa.

e Meron mrpadHbIX QYHKIUH.

e Meron 6apbepHBIX (PYHKIMHA.
3aga4yu ONTUMAJILHOIO YIIPABJICHUS.

e [Ipunumn makcumyma [loHTpsrrHa n npuHIMn bennmvana.
e 3ajgauu BapHalMOHHOIO MCUMCIICHUSL.

Meroanyeckue peKOMEHIAUMH MO OPraHU3alUM CAMOCTOSITEJbHON PadoThl
CTY/ICHTOB
B unensix obecnedeHHs camMOCTOSATENBHOM pabOThl CTYJEHTOB BBIIAIOTCS

CaMOCTOATCIIbHBIC HHAWBUAYAJIbHBIC 3aaHUI. CYTB 3aJlaHrs —aHaJIu3 N3y4acMbIX



B JUCLUILIMHE METOAOB U AITOPUTMOB. B 3aBUCMMOCTH OT CJIOKHOCTH 3aJaHMS,
UX KOJIMYECTBO MOXKET BApbUPOBATHCS OT 2 10 3 HA OJUH MOJYJIb.
Tembl U GOPMBI KOHTPOJIS.

Tema 1. Marematnueckast MOJIENb ONIEPALIUU U €€ KOMIIOHEHTHI.

dopmMa KOHTPOJISL: KOJUIOKBUYM.

Tema 2. Crpareruu u ux BUIIbI

dopMa KOHTPOJIS: KOJUIOKBUYM.

Tema 3. MHOroKpuTepuaabHbIE 33Ja41 BbIOOpA U MPUHSTHUSI PELLICHUH.

®dopma KOHTPOJIS: TOMAIITHSIS KOHTPOJIbHAs padoTa.

Tema 4. HeoOxoumble yCIIOBHSI MAKCUMUHA

dopma KOHTPOJISL: TOMAILHSI KOHTPOJIbHAs padoTa.

Tema 5. [IpunsTre pereHnii B KOH(PIUKTHBIX CUTYaLUsX

dopma KOHTPOJIS: TECTUPOBAHHUE.

Tema 6 beckoaMITMOHHBIE UTPbI

dopmMa KOHTPOJISI: JTOMAIIHSS KOHTPOJIbHAsS padoTa.
Tema 7. Nepapxuueckue Urpsl

dopmMa KOHTPOJISI: JOMAILHSAS KOHTPOJIbHAsS padoTa.

Tema 8. CeteBble 3a1aun

dopma KOHTPOJIS: KOJUIOKBUYM.
Tema 9. Munumuzaiyst yHKIMHA OJJHON IEPEMEHHON

®dopma KOHTPOJISL: TOMAILHSIE KOHTPOJIbHAs padoTa.

Tema 10. Metoapl mnoucka O€3yCIOBHBIX SKCTPEMYMOB (DYHKUIMH MHOTMX
MIEPEMEHHBIX
dopma KOHTPOJISL: TECTUPOBAHHUE.
Tema 11. MeTozpl orcka yCIOBHBIX SKCTPEMYMOB (DYHKIIMIA MHOTHX TIEPEMEHHBIX
dopMa KOHTPOJIS: KOJUTIOKBAYM.
Tema 12. 3agaum oNTUMATBHOTO YITPABICHUS

®dopma KOHTPOJIS: TOMAILHsIL KOHTPOJIbHAsA padoTa.

VIl. MaTepnaibHO-TEXHHYECKOE O0ecrieYeHue



JIist MaTepranTbHO-TEXHUYECKOTO 00ECTICUCHH S TUCIIUTUIMHBI UCTIOJIb3YIOTCS
Hay4JHast OMOIMoTeKa, ayAUTOPUH JJIs IEKIIMOHHBIX U MMPAKTUYECKUX 3aHATHH. J[7s
BBITIOJTHEHUS JIOTIOJHUTEIBHBIX 3aJlaHUl HY)KHa BO3MOXKHOCTb HCIIOJIb30BaHUS
pecypcoB MHTepHET (KOMMBIOTEPHBIA KJIACC C JMIEH3UOHHBIM MPOTrPaMMHBIM
oOecrieueHueM, 10cTyn B IHTEpHET LEHTp AJIsi CAaMOCTOSITEIbHOM pabOThI).

st ayauTopHoii padoThl.

YueOHast ay TuTOpust Habop yueOHOH
Ne 206 MeOemu,
170002, Teepckas 00u1., . TBeps, CanoBslii nepeymnok, 1.35 | 3kpaH,
POEKTOP.
VYyebnas ayauropus Hab6op yueOHOMI
Ne 308 MeOeu,
170002, Teepckas 006:1., 1. TBepb, CafoBblii iepeymok, aA.35 | 9KpaH,
IIPOEKTOP.
VYyeOHas ayautopus Hab6op y4ueOHOI
Ne 7 MeOen,  MenoBas
170002, TBepckas 00.1., . TBeps, CanoBslii nepeysok, .35 | nocka.
Jist caMmocTosATe IbHOM PAa0dOTHI.
[Tomernienue st CaMOCTOSTENIbHON paOOThI Hab6op yueOHOMI
Kommbrotepnsiit kiace Ne 2 ¢akynsrera [IMuK Ne 249 Mebenu,
KOMIIBIOTED,
IIPOEKTOP.

VIll. Cenenusi 06 00HOBJIeHMHU padoyeii MporpaMMbl THCHUTLIAHBI

. PexBu3ur
OO0HOBJICHHBI Onucanue
. bl JIOKYMEHTA,
paszae padoyeil | BHECEHHBIX
ILIL. - YTBEpP/AUBILIETO
NporpaMMbl TUCHMIJIMHBI | H3MeHEeHUit
W3MEHEHUS
1. l. 3. O6beM Brinenenue Or
JIUCIIATIIVHBI JacoB Ha | 29.10.2020 rona,
MPAKTHYECKYIO npotokon Ne 3
MOATOTOBKY Y4YEHOTO COBETa
dakyiabTeTa
2. Il. Conepxanue Brinenenune Ot
JACLIUIUINHBI, 4acoB Ha | 29.10.2020 rona,
CTPYKTYPUPOBAaHHOE O | MPAKTUYECKYIO npotokon Ne 3
TeMaM (paznmenam) C | MOATrOTOBKY IO TEMAaM | YYEHOTO COBETa
YKa3aHUEM OTBEJEHHOIO Ha bakynabTeTa
HUX KOJIMYECTBA




aKaJEMUYECKHX
BUJIOB YUCOHBIX 3aHATUI

qaCoB )41

11. 2) [IporpammHOE
obecrieueHue

BHeceHbl U3MEHEHMS B
criucok I10

071 29.09.2022
roJia, IpOTOKOJI
Ne 2 yyeHnoro
COBETa
dakynpTera

13. MarepuanbHo-

BHeceHbl n3MEHEHUS B

071 29.09.2022

TEXHUUYECKOE O0ECTeueHue | MaTepHallbHO- roja, MpoTOKOJI
TEXHUYECKOE Neo 2 yuenoro
o0ecrieueHne CoBeTa
ayJTUTOPHUI dakynpTera

11. 2) [IporpammHOE Bnecens! usmenenus B | Ot 24.08.2023

oOecrieueHue

cricok [10

rojia, MpoTOKOJI
Ne 1 yuenoro
COBETa
(dakyibTeTa

V. 1) Pekomenayemas
auTeparypa

OOHOBJIEHHE CCHLIOK
Ha JIATEpaTypy

Ot 24.08.2023
roja, MpoTOKOJI
Ne 1 yuenoro
COBeTa
dakynbTeTa




