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|. AuHoTanus

1. Heapb 1 32124 TUCHUIIMHBI
[espro0 OCBOEGHUS TAaHHOM TUCLMIUIMHBI SIBIISIETCS BBIPA0OTKA Y CTYAEHTOB HAaBBIKOB IO
COCTABJICHUIO MAaTe€MAaTU4eCKUX MOJIEJIEN Omepalnvii U NMPUMEHEHWI0O HWMH METOJOB
MCCIIETOBAHMSI OTIEPALIVIA ¥ ONITUMU3ALIUH TIPY ITOUCKE ONTUMAITBHBIX CTPATETHIA.
3aauaMu OCBOCHUS TUCIIUTLIMHEI SIBJISIFOTCS:

e (OcBocHHE CTyJE€HTAaMH METOJOB COCTAaBJICHHUS MAaTEMaTUYECKUX MOJENeh
orepanui, OueHKH 3()PEKTUBHOCTH CTpaTEerHi, PEIICHUS MHUHUMAKCHBIX
3ajay;

e OpBnaJicHUE CTYJACHTAMHU METOJAMHU PEIICHUS OJHO U MHOTOKPUTEPHAIbHBIX
ONTHMHU3ALMOHHBIX 337]a4, METOJAAMH W AJTOPUTMaM IOMCKa ONTUMAIbHBIX
CTPaTEruid B ONEPALIUSX.

2. MecTo qucUIUIMHBI B cTpykType OOII

JlaHHas TUCHIMIUIMHA OTHOCHUTCS K pazneny «Marematndeckuin» o0s3aTelTbHON
yactu bioka 1.

JIJisl yCIenHoro yCBOGHUsI Kypca He0OXOAMMbI 3HAHUSI OCHOBHBIX MOHSTHIMA
n3 MaTEMaTUYECKOTO aHaim3a, JIMHENHON anreopsl, JIMHENHOTO
MpPOrpaMMHUPOBAHUS U TEOPUU BEPOATHOCTEM M MATEMAaTUYECKOW CTAaTUCTHUKH, a
TaKK€ HaBBIKM pELICHHUS OCHOBHBIX 3a/lady, pacCMaTpUBAaE€MbIX B 3THUX
JTUCHIUIUINHAX.

3. O0beM JMCIMIUIMHDBI: [ 3a4ETHBIX €IUHHUIBL, 252 akaJeMUYeCKUX YacoB, B
TOM YHCJIE:

KOHTAKTHAS ayJAUTOPHAs padora: JeKimu 62 yaca, IPaKTUIECKHe 3aHaThs 31
4ac, B T.4. MpaKTU4decKast noaroroka 10 4acos;

KOHTAKTHAsI BHeAayJAUTOPHAasi PadoTa: KOHTPOJIb CAMOCTOSATENIHHOM pabOoThI
-- ____, B TOM YHCJI€ KypcoBasg pabota ___ --

camocrositeibHas padora: 159 yacoB, B TOM 4mciie KOHTPOJIh 36 4acoB.



4. Ilnanupyemble pe3yJibTaThbl 00y4eHHs 10 JUCHUILUINHE, COOTHECEHHBIE C

IVIAHUPYEMBIMH peE3yjabTaTaM OCBOCHUN Oﬁpa3OBaTeJILHOﬁ MporpaMmmabl

[ImannpyeMsble pe3ysIbTaThl
OCBOCHHUSI 00pa30BaTEIbHON
nporpamMmsl (hopMupyemMbIe

[Tnanupyembie pe3yabTaThl 00yUeHUs MO JUCIUTUTUHE

MaTeMaTU4eCKUE METOIbI U
CUCTEMBI

MIPOTPAaMMHUPOBAHUA IS
pa3paboTKu M peanu3aluu
AITOPUTMOB peneHus

MPUKJIAHBIX 3a/1a4

KOMITETCHIIUN )
Vxaszvieaemcs koo u
Tpusoosmces unouxamopvl 00CMUINCEHUS
HauMeHosanue
KOMNemeHyUlu 8 COOMEEemcmauU ¢ y4eOHbIM NIAHOM
KoMnemeHyuu
OIIK-2 Crnoco0en
OIIK-2.1 3Haer CylecTBYIOIIME MaTeMaTUYECKUE
HCII0Ib30BaTh u
METOJIbI U CUCTEMBI TPOTPAMMUPOBAHUS
aJanTHPOBATh
OIIK-2.2 Hcnonp3yer CYLIECTBYIOLLHE
CYIIIECTBYIOIINE
MaTE€MaTHYECKHE METObI u CHCTEMBI

MPOrpaMMHUPOBAaHUsS JIJIsl Pa3pabOTKU U pean3aluu
aNTOPUTMOB PELICHUS NPUKIAIHBIX 3a7a4

OIIK-2.3 Pa3pabaTeiBacT U peaju3yeT alropUTMbI
pemieHus 3aga4 Mpo(EecCHOHATIBHOM JESITeIbHOCTH

Ha OCHOBC TCOPCTHUUCCKHUX 3HAHUU

5. @opMa MNPOMEKYTOUHOI aTrrecTaluM U

CEMECTP MNPOXOKIACHUS:

6 cemecTp- 3auer, 7 ceMecTp — IK3aMeH.

6. SI3bIK NpenoaaBaHusi PyCCKUH.

Il. Conep:kanue TMCHUILVINHBI, CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jiesiaMm) ¢

YKa3aHUuEeM OTBCACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHX YaCOB M BU/I0B

YUeOHBbIX 3aHATUH




VYyebnas Bcero KonrakTtHas pabora (dac.) Camocro
nporpamMma — (uac.) Jlexun [MpakTnyeckue Kourpois | siTenpHas
HAaUMEHOBAHUE 3aHATUSA camocTost | paboTa, B
pas3zenoB U TeM BCEro | B eIbHOM TOM
T.4.Ipa | BCEro | B paboThI (B | uHCIE
KTHUYeC T.u.paktid | ToM uncne | Konrpon
Kas eckas KypcoBas | b (4ac.)
MOJITOT HOAroTOBKa | paboTa)
OBKa
Marematuueckast 24 4 0 2 2 0 18
MOJIENTb OTEepaluy |
€€ KOMITOHEHTBI
Crpaternu u wux | 21 2 0 2 2 0 17
BUJIBI
MmuorokputepuanbH | 26 6 0 3 2 0 17
bIC 3aJ1a4M BEIOOpa U
MIPUHSITUS PEIICHAN
HeobOxomuMblie 23 6 0 2 0 0 15
YCIIOBHSI MAKCHUMIHA
[punsitne pemenuii | 28 6 0 2 2 0 20
B KOH(JIMKTHBIX
CHUTYAaIIUSIX
beckoammimonssie | 22 4 0 2 0 0 16
UTPBI
Uepapxuueckue 24 4 0 2 0 0 18
UTPBI
CereBble 33124 17 6 0 2 2 0 9
MunnMmmsanus 17 6 0 4 0 0 7
byHKIIH OJTHOU
MEPEMEHHOMN
MeTtomapl moucka | 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

VY4eOHast mporpamma —
HAaMMCHOBAHHE PA3JICIIOB U
TEM (8 cmpocom
COOMEemcmeauU ¢ pazoeiom

Bun 3aparus

O0pazoBaresbHbIC TEXHOJIOTUI

Il PI1]])
Maremarnueckas Mozenb | JIekuuu, mpakTH4ecKue 1. 3n05xeHne TEOPETUUECKOTO
OIEPALMH U €€ KOMIIOHEHTbI ST MaTepuaia
2.Pemienne 3anauy
Crpareruu 1 uX BUJIbI Jlekuuu, mnpaxkTUyecKkue 1.U3noxxeHne TeopeTHuecKoro
3aHATHS MaTepuaia
2.Pewenue 3anau
MHorokputepranbHble 331au | Jlekuuu, INpakTH4ecKue 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 bynkiun | Jleknuu, mpakTHYECKHe 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
TEXHOJOTMH, CIOCOOBI W METO/bl (POPMHUPOBAHUS KOMIIETEHLMI: KJIACCHYECKHE
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. Cnoco0eH  uUCHNOJAB30BaTh M aJanTHPOBATh  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
E2

MCTOAOM IIOKOOPAWMHATHOI'O CIIYyCKad, B34B 3d HAYAJIBbHOC HpI/I6HI/I)KeHI/I€ TOYKY
(X01y0):(aib)-

2. PemmuTh ONTUMH3ALMOHHYIO 337a4y METOJIOM HAMCKOPENIIETO CITyCKa!

9(x +1)* + (y +5)> = min
g2 '

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

3).Ilucemennslii  oTBeT MO TeMe Kypca «lIpuBecTu anropuT™ pernieHus
MHHUMAKCHBIX 1 MAKCUMHUHHBIX 33/1a4 ONITUMHU3ALINNY .
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. Hcmonb3yeT CYIIECTBYIOIIME MaTeMaTHYECKUE METOJIbl U CHUCTEMBI
MPOTrPAaMMHUPOBAHMS JUIsl Pa3padOTKH U peau3aliil  aJrOPUTMOB PEIICHUS
MPUKJIAIHBIX 3a/1a4
1) IlpuBectn anrOpuTM peUIEHUS ONTUMHU3ANMOHHBIX 3aJad  METOJIOM
MHOKUTENEN Jlarpanxa v pemuTh 3a1auy:
«Haiitn ycioBHBIH 3KcTpeMyM GyHKIUH — f(X,2) =Xx+2° IpU  YCIOBUU
2z —3x =12. YKa3aTp TUII SKCTPEMYMa.»
2) IlpuBectTn mepBble JABE WTEpAlMU IMPU I[OUCKE MHUHUMYMa (QYHKIUU
g(x,y) =(x—2)* +(y—1)’TpaAMeHTHBIM METOIOM, B3SB B KaueCTBE HAYaJIbHOI'O
mpUOIMKEHUST HadaJlo KoopauHaT. [I[puBecTr reoMeTpruuecKyro HHTEPIPETAITHUIO.
3) Haiitu okanbHbBIE U II00ANTBHBIC SKCTPEMYMBbI, HIDKHIOI M BEPXHIOIO T'paHU, a

TaK)K€ TOUKH JIOKAIbHBIX U II100aJIbHBIX SKCTPEMYMOB (DYHKIIUU



f(X)=(xX+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 MAarucTpajbHOTO
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.
Pemuth nosy4eHHY0 ONTHMU3ALMOHHYIO 3a/1a4y.
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 3HAUEHHI1 HEKOHTPOIUPYEMOTO (aKTOpa z SIBISETCS

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

1 -1 3 -1 0
13 1 0

Fx2)= 7 3 6 2
6 0 4 1 2

Haiitu onenky spdekTuBHOCTH cTpaTeruu-QPyHKIMU X , €CIU  Z - CIy4alHbBIN
bakTop, IMEIOITNI HEOTIPEICIICHHOCTh B 3aKOHE PaCTIPEICIICHHUSI
weQ={a,b,c,d,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. Y4eOHo-MeTOoaMYecKoe U HH(POPMALIMOHHOE o0ecTieueHre TUCHMIIIMHBI
1) Pekomenmyemast JuTeparypa

OcHoBHas JuTEeparypa:

l.I'mankux b. A. Mertoapl ONTUMHU3ALMM U UCCIEIOBaHUE ONEpalnil s

OakanaBpoB wuH(popMaruku: ydeOHoe mocobue / b.A. TI'mapgkux. - Tomck:
M3pnarenscteo "HTII", 2009. - Y. 1. BBeaenue B wuccienoBaHUE OIEpalMil.
JluneitHoe mporpammupoBanue. - 200 c¢. - ISBN 978-5-89503-410-1;
[ DNEKTPOHHBIM pecypc]. — Pexum JIOCTYyTA:

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

2. TokapeB B. B. Moaenu u permieHus: UCCIAEA0BAHUE ONEPAIUN 111 SKOHOMHUCTOB,
MOJIMTOJIOTOB M MEHEKepoB: ydyeOHoe mocobue / B.B. TokapeB. - Mockaa:
®duzmatiut, 2013. - 408 c.: cxem., wi., Taba. - bubmuorp. B kH. - ISBN 978-5-
9221-1451-6; [ DIIEeKTPOHHBII pecypc]. — Pexum JIOCTyma:
http://biblioclub.ru/index.php?page=book&id=275573

3.JlosaaukoB JI. I'. WccnenoBanue omnepanuii: ydedHoe mocooue / JI.I.
JlossnaukoB, M.}O. I'mazkoBa. - CraBponons: CK®Y, 2017. - 110 c.: wun. -
bubmuorp. B kH.; [OnekTpoHHBIM  pecypc]. —  Pexum  pmocryna:
http://biblioclub.ru/index.php?page=book&id=467012

JlonosHUTeILHAS JIUTEpaTypa:

1. Jlememko b.}O. Teopust urp u ucciaeposanue onepauui / b.1O. Jlememko. -
Hosocubupck: HI'TY, 2013. - 167 c. - ISBN 978-5-7782-2198-7; [DnexkTpoHHBIN
pecypc]. — Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=228871

2.Kazanckas O.B. Mopgenun u Meroabl ONTUMHU3AIMU: TPAKTUKYM: ydeOHOE
nocooue / O.B. Kazanckas, C.I'. FOn, O.K. AnbcoBa. - HoBocubupck: HI'TY,
2012. - 204 c. - ISBN 978-5-7782-1983-0; To e [DnekTpoHHBIH pecypc]. —
Pesxum noctyna: http://biblioclub.ru/index.php?page=book&id=228848

2) [TporpammHoe obecrieueHue

Komnbrorepusiii  kiaacc  ¢akyabTera MNPHUKJIAAHON MATEMATHKH H
knOepHeTuKku Ne 249
(170002, TBepckasi 00.1., r.TBepb, CagoBblii mepeyJiok, 1.35)

l'ocynapcTBEHHBII KOHTPAKT Ha MOCTaBKY
JIMLIEH3UOHHBIX IPOrPaMMHBIX IPOIYKTOB

Cadence SPB/OrCAD 16.6



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

103 - T'K/09 ot 15.06.2009

. AKT mpuema Imnepenayd 1o JOTOBOPY
FidesysBundle 1.4.43 x64 No02/12-13 ot 16.12.2013

Google Chrome OecIIaTHO

JetBrains PyCharm  Community SeCIIATHO

Edition 4.5.3

Kaspersky Endpoint Security 10 s | Akt Ha mepemagy mnpaB  [IKS545 ot

Windows

16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctasinenus npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenocrasnenus npas Ne Us000311 ot
25.09.2012

MiKTeX 2.9 OecruraTHO

NetBeans IDE 8.0.2 OecIuIaTHoO

Notepad++ OecraTHO

OpenOffice OecraTHO

.. noroBop Nel3918/M41 ot 24.09.2009 c

Origin 8.1 5r2 3A0 «CodtJlaitn Tpeita»

Python 3.4.3 OecruraTHO

Python 3.5.1 (Anaconda3 2.5.0 64

bit) OecriaTHO

R for Windows 3.3.2 OecraTHO

STATGRAPHICS Centurion XVI.11

Akt npuema-tiepegaun Ne Tr024185 ot
08.07.2010

MHuorohyHKIIMOHATBHBIH

penaktop ONLYOFFICE Gecrinata | 6ecriaTHO

oe [10

OC Linux Ubuntu 6ecrutatioe [10 | 6ecriiaTHO

Komnbrorepusiii  kiaacc  ¢axkyabTera MNPUKJIAAHON MAaTEeMAaTHKH H

knOepHeTuKU Ne 40

(170002, TBepckasi 00.1., r.TBepb, CanoBblii mepeysok, 1.35)

Adobe Acrobat Reader DC -
- OecriaTHO

Russian

Apache Tomcat 8.0.27 OecruraTHo
l'ocynapcTBEHHBII KOHTPAKT Ha MOCTaBKY

Cadence SPB/OrCAD 16.6 JIMIIEH3UOHHBIX MPOrPAMMHBIX TPOIYKTOB
103 - TK/09 ot 15.06.2009

GlassFish  Server Open Source Secriatio

Edition 4.1.1

Google Chrome OecIIaTHO

Java SE Development Kit 8 Update | 6ecriiatHo




N =

45 (64-bit)

JetBrains PyCharm  Community

Edition 4.5.3 Occrnarho
JetBrains PyCharm Edu 3.0 OecIIaTHO
Kaspersky Endpoint Security 10 mis | Akt Ha mepemagy mnpaB  [IKS545 ot

Windows

16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctasienus npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasiienns mpas Ne Us000311 ot
25.09.2012

MHoro¢yHKIMOHAIbHBII

penakrop ONLYOFFICE Gecruiatn | 6ecriiaTHO
oe [10
OC Linux Ubuntu 6ecruratioe [10 | 6ecriiaTHO
MiKTeX 2.9 OecruraTHO
MSXML 4.0 SP2 Parser and SDK OecrIaTHO
NetBeans IDE 8.0.2 OecruiaTHO
NetBeans IDE 8.2 OecruiaTHO
Notepad++ OecIIaTHO
Oracle VM VirtualBox 5.0.2 OecrIaTHO
- noroBop Nel3918/M41 ot 24.09.2009 ¢

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

OecriaTHO

64-bit)

CoBpemeHHbIe npodeccoHaTbHbIE 0a3bl TaHHBIX M MH(POPMALMOHHBIE CIIPABOYHBIC

CUCTCMBI

IBC «ZNANIUM.COM» www.znanium.com;

IBC «YHuBepcutTerckasi ouéaunorexa onnaiin» https://biblioclub.ru/;

IBC «JIauw» http://e.lanbook.com.

[TepeueHp pecypcoB WH(POPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceth « HTepHeTY,
HEOOXOIMMBIX JIJISI OCBOCHHS TUCIIATUTAHBI

«  Caift moyIepXKu y4eOHOTO IpoIiecca o Juciuiutiae: 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 6ubmmoreka TBI'Y (http://library.tversu.ru)
» Caitr TeI'Y (http://university.tversu.ru)

V1. MeToanuyeckue MaTepHaJIbl VI 00y4aIOIIMXCSl 110 OCBOEHHIO TUCIUTLIUHBI

Baxnoli cocraBisromeit qanHoro pasnena PIIJ] sBnsitorcss TpeOoBaHMs K
PEUTHHI-KOHTPOJIIO C yKa3aHWEM OalljIOB, paclpeelIEHHbIX MEXy MOIYJIIMU

1 BUJIaMH pabOThI 00yJaromuXcs.

MaxkcuMmaibHast cymMMa  0aioB no  y4eOHOW  JUCIMIUIMHE,
3aKaHUYMBAIOIICHUCS 3a4€TOM, M0 uToram cemecrpa cocrapiusger 100 6ammos (50
6amoB - 1-it moxynb u 50 6amioB - 2-if MOIYIIh).

Crynenty, HaOpasiemy 40 6ayjIOB U BBIIIE 110 UTOraM pabOTHI B CEMECTPE,
B DK3aMEHAIIMOHHOW BEJIOMOCTH WM 3a4Y€THOW KHIDKKE BBICTABIIICTCS OIIEHKA
«3auteHoy». CTylleHT, HaOpaBImii 10 39 6aI0B BKIIOYUTEIBHO, CAET 3a4eT.

Pacnipenenenrie 6amioB mo MOAYJSIM yCTaHABIMBAETCS MpPEMOJaBaTeieM U

MOXET KOPPEKTUPOBATHCSL.

MakcumanbHas cymma OayIoB o y4ueOHOMI JVCLHUIUINHE,
3aKaHYMBAFOIIEHCS 9K3aMEHOM, 110 UTOTaM cemecTtpa cocranisier 60 6amtos (30

6amoB - 1-it moaynb 1 30 6amioB - 2-if MOIYJIb).

OOGyuaroriemycsi, HaOpaBmemy 40-54 Oamia, Tpu TOABEASHUM HMTOTOB
ceMecTpa (Ha MOCIeAHEM 3aHATHH T10 JUCIUIUIMHE) B PEUTUHIOBOM BEIOMOCTH
ydeTa yCIIeBaeMOCTH W 3a4ETHOW KHIDKKE MOXET OBITh BBICTaBJICHA OIICHKA
«YZOBJIETBOPUTEITHHOY.

OOGyuaromeMmycsi, HaOpaBiiemy S55-57 06aioB, NMpU TOABEIECHUU HUTOTOB
cemMecTpa (Ha TOCIEAHEM 3aHSITHH MO IUCHUUILIMHE) B rpade pEeHTUHTOBOU
BEIOMOCTH y4deTra ycrneBaeMocTu «lIpemMuanbHbie Oaibl» MOXKET OBITH
n00aBiieHO 15 GaJlJIOB M BBICTABJICHA SK3aMEHAIIMOHHAS OI[CHKA «XOPOIIIO.

OOyuatomemycsi, HaOpaBmiemy 58—60 O6anaoB, MpU TOJABEICHUH HWTOTOB

cemMecTpa (Ha MOCIEAHEM 3aHSITHM MO JIUCUUILIMHE) B rpade peHTUHTOBOU


http://university.tversu.ru/

BEIOMOCTH y4deTra ycrneBaeMocTd «lIpemMuanbHbie Oaliab» MOXKET OBITH
no0aBieHo 27 6ayuioB M BBICTaBJICHA SK3aMEHAIIMOHHAsS OLEHKA «OTIMYHOY». B
KaKUX-TMOO WHBIX CclydasXx JoOaBlieHUE MpPEMUATBHBIX OalJIoOB HE
JOITYCKaeTCsl.

OO6yuaronuiics, Habpapimii 10 39 GaIOB BKIFOYUTEIBHO, CAACT IK3aMEH.

Pacnpenenenne 0amioB mo MOAYJSIM yCTaHABIMBAETCS NPENOJABATEIEM U

MOIKCT KOPPCKTHPOBATHLCA.

KOHTpoJsib 3HaHUI MPOBOJUTCS B Ka)KJOM CEMECTpe B JBa dTamna (2 Momyns), 3a

KOTOPBIC MOKHO Ha6paTB MakcuMaiabHO 60 0annoB. MakCHMaJIbHO BO3MOXKHBIN

Oaim 3a AMCHMIUIMHY B Kaxaom cemectpe paBeH 100. 3a mepBblii MOayNb

MaKCHUMaAJIbHO MOXKHO Ha6paTI> 30 6aHJIOB, 3a BTOpOﬁ MAaKCHUMAJIbHO MOXHO

HaOpatb 30 OamioB. Ha 3auere MoxHO HaOpaTh 10 40 6aiioB, HA IK3aMEHE MOYKHO

MakcumanbHO HaOpath 40 OamioB. KoHTponbHbIE pPabOThI MNPOBOASATCS B

MMCbMEHHOH (hopme.

Monynsb 1 (cemectp 6)

[TpumMepHbIli TepeyeHb 3aJaHuid 1Sl TOATOTOBKU K MOJYJIIO 1.

(BapuaHThl pa3auyaroTces 3aJlaHueM 3HaYeHud a,b,c,d,e, X, i, j, f,g,h,m k).

1.MHOXECTBOM 3HAYEHHN KOHTpOJUpyeMoro ¢akrtopa X SBISETCS M, =

{1,2,3,4} , MHOXECTBOM 3HAUYE€HHI HEKOHTPOJUPYEeMOro (aktopa z SBISETCS

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

-1 -1 3 -10

13 1 0
Fx2)= 7 3 6 2
6 0 4 1 2

Haiitu onenky 3ppekTuBHOCTH CcTpaTeruu-QPyHKIUU X , €COU Z - CIy4alHbIN

bakTop, IMEIOITNI HEOTIPEICIICHHOCTh B 3aKOHE PaCTIPEICIICHHUSI

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



2.Ilyctp B ycnmoBusix 3amanusi 1z sBIAETCA HEOIpEAeTIeHHBIM (aKkToOpoM, a K
MOMEHTY MpPOBEICHHs Orepanuu OyneT W3BECTHO, MPUHUMAET JIM Z 3HAUYCHUE U3

MHOECTBA {i, j} umu HeT. Haittm onenky 3¢(EKTUBHOCTH CMENIaHHOU
cTtpareruu ¢ = (f,g,h,w) omnepupyromen CTOPOHB.I.

3.IIpssmonuHENHBIN y4acTOK TaszonpoBoaa umeeT JiuuHy 100xMm. IIpopeis

1
ra3onpoBO/a MOKET CIYYUTHCA B €T0 KOHIIAX C BEPOSITHOCTAMH P, =— U
m

1
P,=— u » cepeauHe — C BEpOSTHOCThIO P,=1-P,—P. Tpebyercs

= e
pPa3MECTUTh aBapUNHBIN MOCT BIIOJL y4acTKa TaK, YTOOBI PACCTOSHUE JI0 TOYKHU
aBapuu ObUIO MHHUMAaJIbHBIM. COCTaBUTH MAaTEMaTUUYECKYH0 MOJEIb ONEpallyi,
HAalTH OLEHKY J()PEKTUBHOCTU MPOU3BOJIBHOW CTpaTeruu OMNEPUPYIOUIEH
CTOPOHBI, a TAKKE€ ONTHUMAJIBHYIO CTPATETHIO.
Moayns 2 (6 cemectp)
[IpumepHbIi IepeyeHb 3aJaHui 11 TOATOTOBKU K MOJYIIIO 2.
1.Hatitn mMHOkectBa Ilapero m Cielitepa B 3amaue: P(x)=sin(x); K(x)=x, oba
KpUTEpHs HAa MaKCUMyM, a X u3 otpeska [0,117/12].
2.HaiiTn penieHue aHTarOHUCTUYECKOM MAaTPUYHOM UT'PBI C 3aJaHHOW MaTpuLen A.
Monynsb 3 (7 cemecTp)
[IpumepHbIii epeyeHb 3aJaHui 151 TOATOTOBKU K MOJYJIO 3.

(BapuaHThI paznuuaroTcs 3aJaHuEM IapaMeTpoB a,b,c,d,k,n,m,s, p,t.)

i inF. inf max F. (X,
1. Haiitu ngerLDjlgg F(XY) u LA i(%Y),  ecmm

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

F; (X) = dx, —2x,.

2.Haittu wmHOxkectBa Ilapetro wu Creltepa aHATUTUYECKUM  METOJOM
(uccnenoBaHue B MPOCTPAHCTBE AITEPHATUB), €CITU

F(xy) =kx* +y?;
F(x,y) = (x—8)* +n(y —8)%;



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

3.B ycioBusX 3amadyd 2 HaWTU PELNICHWE IIYTEM WCCIECAOBAaHUS 3HAYCHUM
KpUTEPUATHHBIX (YHKIIUN B MPOCTPAHCTBE 3HAUCHHUM YaCTHBIX KPUTCPHUEB.

4 Haiitu meronaoM MHoOXuUTeNeld JlarpaHka YCIOBHBIA JKCTpeMyM (GyHKIIUH

f(X,2)=x+2z> TpH yCIOBUH 27 —3x =12. YKa3arh TUII SKCTpEMyMa.

S.IlpuBecT meEpBBIE [ABE WTEpPAMU TPU TMOUCKE DSKCTpemMyma (PYHKIUH

g(x,y)=(x—2)>+(y—1)%, B3IB B KayeCTBC HAYaJIHHOTO MPHUOJIMKCHHS HAYAIO

KoopauHart. [ IpuBecTy reoMeTpU4ECKy0 HUHTEPIPETALHIO.

6.Pemuts 3anauy

9(x+1)* +(y +5)> = min
g2’

B35IB 32 HaUaJIbHOE MPUOIMKEHUE TOUKY (X,,Y,) = (a,b),

a)METOJIOM MOKOOPAMHATHOIO CITYCKa;
0)METO0M KOH(PUTYpaLuii;
B)METOJ0M HaWCKOPEHIIETO CITyCKa;
r)meroaoMm HrrotoHa.
CpaBHHUTH NTOITYYEHHBIE PE3YIIbTATHI.

Monynsb 4 (7 cemecTp)

IIprMepHBIi TepeyeHb 3aJaHui 11 TOATOTOBKU K MOIYIIO 4.
(BapuaHThI pa3nyaroTcs 3HAYCHUSAMH BEJIMYUH d,e,h, g, M, K1 QyHKIUHA t(x)).
1.Haiitn mapameTpsl a,b,c, Ipu KOTOPBIX B Touke (0,e) gocTuraercs rio0aibHBIN
MUHUMYM QyHKIUU f(X,y) = ax® +bxy+y* +6x+cy .
2.Haiitu oKanbHble U rI00albHbIE SKCTPEMYMBbI, HIKHIOIO M BEPXHIOK I'paHH, a
TaK)K€ TOYKH JIOKAJIBHBIX U TI100aTbHBIX IKCTPEMYMOB (DYHKITUU
f(X)=(xX+h)(x+3)(x+ Q).
3.SBnsercsa 1 yHUMoganbHOM Ha oTpeske [-10,10] pynkmus f(x) = /(x—d)(x+e) .
4 1lpuBecTu TepBble YEThIpEe UTepaluuu A MeTona PuOOHAYYM MUHHUMU3ALUU

¢byukmun t(X)
Ha oTpeske [d,e].



5. Ilepeitn OT copep:KaTEIbHOM MOCTAHOBKHM 33Ja4yd K MaTeMaTUYECKOU
MIOCTaHOBKE.

Jliga m3rotoBneHus 1ByX BHJOB mpoaykuuu Pl u P2 ucnons3yror Tpu Buaa
ceipbsa: Cl, C2 u C3. 3anachel ChIpbsi, KOJUYECTBO €AUHUIL] ChIPbs, 3aTPAYUBAEMbBIX
Ha U3rOTOBJIEHUE €IMHULIBI IPOIYKIIMH, a TAK)KE BEJIMUMHA PUOBLIH, [TOJIy4aeMOil

OT peai3alliy eIMHULIBI TPOAYKIIMHU, TIPUBEICHBI B CJICIYIONICH TabIuIIe.

Bup ceipes | 3anac ceipbsi | KonuuecTBo e INHUILL
CBIPbS,
1791472000704 Ha
WU3TOTOBJICHUE
€AUHULBI TPOTYKIINT
P1 P2
Cl 20xM 2 3)
C2 40 8 5
C3 30xK 5 6
[TpuObLIB, MOTyyaeMast OT 5xM 4xK
peanu3anry eIUHULBI
MPOIYKIUN

Heo0xoaumMo cocTaBUTh TaKOW IUIAH BBIMYCKAa MNPOAYKIUHU, YTOOBI MpHU €€
pealin3alyy NoJy4YuTh MaKCUMaIbHYIO TPUObLIb.
Bomnpocs! AJ1s1 HOATOTOBKH K 32a4eTy U IK3aMeHY.
MaremaTnueckasi MOJieJIb ONIEPALIMHU M €€ KOMIIOHEHTBI.

e VYCIIOBUS NPUHATHUS PELLICHUN.
e ludopmanmonHas runore3a U HUHPOPMALIMOHHAS (PYHKIIHSI.
e KOMITOHEHTBI MOZEIN OTIEPALIUH.

Crparernu u ux BUabl.

o [IpuHIUIT OITIMATBEHOCTH CTPATETHH.
o Kpurepuu ornenku 3p(HeKTUBHOCTH CTpATETHIA.
MHorokpuTepuaibHble 32/1a4i BLIOOPA ¥ IPUHATHUS PelIeHUiA.

e (CBEpTKa KPUTEPUEB.
e [lapero-onTuManbHBIE CTPATErUHU, CIEUTEPOBCKUE CTPATETUH.
e Mertossl noctpoenus MHoxecTB [lapeTo u Creitrepa.



Heo0xonumble yc10BUsi MAKCUMHUHA.

e (CBeneHME MAKCUMMHHOM 3aJadyd K  3a/7a4€  MaTeMaTh4ecKoro
ITPOrPaMMHUPOBAHU.
e MeTo/1bI HAXOKIEHNS ONITUMAIIBHBIX FAPAHTUPYIOLIUX CTPATETHIA.
IIpunsiTHE peleHnit B KOHPIMKTHBIX CUTYyalusIX.

e AHTaroHMCTUYECKHUE UIPBI ABYX CTOPOH.

e Mero/bl pELICHNS MATPUUHBIX AHTATOHUCTUUECKUX UTP.

e MerTo/1bI pEIICHNS BBITYKIIBIX U BOTHYTBIX UID.
beckoaJlMIMOHHBIE UTPBI.

e (Curyanu paBHOBECHSL.
e [Ipunumn Homa.
e Mertozp! perieHrs OECKOHEUHBIX OECKOATUIIMOHHBIX UTP.
e Mertozp! perieHnss OUMaTPUUHBIX UIP.
Hepapxuyeckue Urpbl.

[Mpuntwmn HItakens6epra u ['epmeiiepa.

MeTtozpl perieHus: uepapXuIeCcKux Urp.

JuddepeHumanbHbIe UTPbI.

HeoOxomuMble 1M J10CTATOYHBIE YCIIOBHS ONTUMAIBHOCTU CTPATETrHil B
JTUHAMAYECKON ONEPALIH ABYX CTOPOH.

CereBble 3a124M.

e MeToapl CETEBOTrO TUIAHUPOBAHUA.

e IMHUTALMOHHOE MOJIETTMPOBAHKUE.

e JTanbl UMUTAIIMOHHOTO SKCIIEPUMEHTA.

e MeTo/Ibl UMUTALIUU CITYyYalHBIX BEJTMYUH U COOBITHIA.
Munumusanys QyHKIMY OHOM NepeMeHHON

o Kiaccnmueckne MeToIbl ONTUMU3ALIHIH.
e Merobl YUCIEHHOTO MOMCKAa MUHUMYMa (DYHKIIMH OJTHOIM MEPEMEHHOM.
Mertoapl moMcka 0e3yCJIOBHBIX JKCTPEeMYMOB  (PYHKUMIT  MHOIMX

nepeMeHHbIX

e Kiaccuueckue MeToapl.
e [’paJlE€HTHBIC METOBL
e Mero/ MOKOOPAMHATHOTO CITyCKa.
e Meron HetoToHa.
MeToabl IOUCKA YCJIOBHBIX IKCTPEMYMOB (PyHKIIMA MHOTUX IIePEeMEHHbIX.

e Meroa MHOXUTENEH Jlarpamnxa.

e Meron mrpadhHbIX QYHKIUH.

e Meron 6apbepHBIX (PYHKIMHI.
3agaum oNTUMAJILHOIO YIIPABJIEHHUS.



o [Ipuniun makcumyma [lorTpsirvHa 1 puHIMT bemmvana.
e 3aja4u BapUAIMOHHOTO UCUUCIICHHUSI.

MeToanyeckue peKOMEHIANMH 0 OPraHW3alUdM CAMOCTOSITEJILHOI PadoThI

CTYJAE€HTOB

B OCIAax 0o0eCreUeHUsT CaMOCTOSITCIILHOM pa6OTI>I CTYACHTOB BbIAAIOTCA

CaMOCTOATCIIbHBIC MHAWBUAYAJIBbHBIC 3aaHUI. CYTB 3aJlaHrs —aHaJIn3 N3y4aCMbIX

B JUCLUIUIMHE METOJOB U aJrOPUTMOB. B 3aBUCMMOCTH OT CJIOKHOCTH 3aJaHUs,

UX KOJINYECTBO MOKET BApbUPOBATHLCS OT 2 10 3 HAa OAWH MOJYJIb.
Tembl u hOpMBI KOHTPOJIS.
Tema 1. Marematudeckast MOJEIb ONIEPALUU U €€ KOMIIOHEHTBI.
dopmMa KOHTPOJISL: KOJUIOKBUYM.
Tema 2. Ctpareruu v uxX BUbI
dopmMa KOHTPOJISL: KOJUTOKBHYM.
Tema 3. MHOroKpuTepHaIbHbIE 33/1a41 BIOOPA U IPUHSTHUS PELLICHUH.
dopMa KOHTPOJISL: IOMAIIHSASL KOHTPOJIbHAs padoTa.
Tema 4. HeoOxoaumble ycioBHsS MaKCUMUHA
dopmMa KOHTPOJISL: TOMAIIHSAS KOHTPOJIbHAs padoTa.
Tema 5. [punsiTre peieHnii B KOHPIUKTHBIX CUTYaIIHSX
dopmMa KOHTPOJISI: TECTUPOBAHKE.
Tema 6 beckoaMIIMOHHBIE UTPBI
®dopma KOHTPOJIS: JAOMAIIHSAS KOHTPOJIbHAS padoTa.
Tema 7. Mepapxuueckue urpsl
®dopma KOHTPOJISL: JAOMAIIHSAS KOHTPOJIbHAS padoTa.
Tema 8. CeteBble 3a1aun
dopma KOHTPOJIS: KOJIJIOKBUYM.
Tema 9. Munnmu3aruyst GyHKITH OJJHOM TIEPEMEHHON
dopmMa KOHTPOJIS: IOMAIIHSASE KOHTPOJIbHAs padoTa.
Tema 10. Metoapl moucka O€3YCIOBHBIX SKCTPEMYMOB (DYHKLMH
NIEPEMEHHBIX

dopma KOHTPOIIS: TECTUPOBAHHE.

MHOI'UX



Tema 11. MeTonpl HOMCKa YCIOBHBIX SKCTPEMYMOB (DYHKIIMH MHOTHX TIEPEMEHHBIX
dopMa KOHTPOJIS: KOJUTOKBAYM.
Tema 12. 3amaun ONTUMAIBHOTO YIPABICHUS

dopma KOHTPOJIA: JOMAIIIHSI KOHTPOJIbHAsE padoTa.

VIl. MaTtepuajibHO-TeXHHUYECKOe 0O0ecredeHune

JIist MaTepranTbHO-TEXHUYECKOTO 00CCIICUCHHS JUCIIUTUIMHBI UCTIOJIb3YIOTCS
Hay4yHasi OMOIMOTEKa, Ay JUTOPUH JIJIS IEKIIMOHHBIX M MPAKTUYCCKUX 3aHATUN. J{7st
BBITIOJTHCHUS JTOTIOJIHUTEIBHBIX 3aJlaHW HYXHA BO3MOXXHOCTH HCIOJB30BaHUS
pecypcoB MHTepHET (KOMMBIOTEPHBIM KJIacC C JHMIICH3UOHHBIM TMPOTPAMMHBIM
oOecrieueHueM, 10CTyn B IHTEpHET LEHTp AJIsi CAaMOCTOSITEIbHON PabOThI).

J1st ayauTopHoii padoThl.

VYuebnas aynutopus Ne 206 HaGop yueOHoit mebenu,
170002, Teepckas o6a., 2. Teeps, Cadoswiii nepeyiox, | IKpaH,

0.35 IPOEKTOP.

VYyeOnas ayautopus Ne 308 Ha6op yueOHo# mebenu,
170002, Teepckas obx., 2. Teepv, Cadoswiii nepeynox, | IKpaH

0.35 MIPOEKTOP.

VYuebnas aynuropust Ne 7 HaGop yueGHoit mebenw,
170002, Teepckas o6a., 2. Teepv, Cadoswiil nepeynok, | MeaoBas J0CKa.

0.35

JI1st camocTosATENbHOM pabOTHI.

[Tomemenne anga  camocrositebHOM — paboThl | Habop yueOHo# mebenu,

O0yYarOIINXCS: KOMITBIOTED,
Kommbrotepusiii kinace Ne2 daxynbrera [IMuK IIPOEKTOP.
Ne 249

170002, Teepckas oba., 2. Teepv, Cadosuvlii nepeyiox,

0.35

VIIl. Ceenennsi 06 00HOB/IeHHM pa®o4eil MPOrpaMMbl AUCHUIIIAHBI

.- PexBu3zur
OO0HOBJICHHBIH Onucanue
. bl JIOKYMEHTa,
pasaeJ paboueii | BHECEHHBIX
ILII. YTBEpPAUBILETO

nporpaMmsbl JTUCHUAIIJIMHBI U3MEeHEeHM
HU3MECHCHUA

1. 11. 2) [IporpammHOE Bnecensl usmenenus B | Ot 24.08.2023




obecrieueHme criucok [10 ro/ia, MPOTOKOJI
Ne 1 yuenoro
CoBeTa
dakynbTera

V. 1) Pexomennyemas Oo6nosnenue ccbuiok | Ot 24.08.2023
JauTepaTypa HAa JINTEPaTypy roja, MpoTOKOJI
Ne 1 yuenoro
COBETa
dakynbTera




