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|. AHHOTAIIMA

1. lean 1 32124 M CHUIIJIMHBI
[enpto OCBOEHMS JTAaHHOM JUCHUILIMHBI SBISETCS BEIpA0OTKA Y CTYJICHTOB HABBIKOB I10
COCTaBJICHUIO MaTe€MaTU4eCKUX MOJIENICH omepaiyii ¥ MPUMEHEHUI0O HWMH METOJIOB
MCCIIETOBAHMSI OTIEPALVIA ¥ ONITUMH3ALIUH TIPU TTOUCKE ONTUMAITBHBIX CTPATETHIA.
3aauaMu OCBOCHUS JUCLIATUIMHEI SBJISIFOTCS:

e (OcCBOEGHME CTyJEHTAaMH METOJOB COCTAaBJICHHUS MATEMaTUYECKUX MOJENEH
orepainuii, OHeHKH S(PPEKTUBHOCTU CTpATEruid, PEHICHUS MHUHHUMAKCHBIX
3aj1ady;

e OBnaJeHUE CTYIACHTAMH METOJAMHU PEUIEHUS] OJHO M MHOTOKPHUTEPHAIIbHBIX
ONTUMU3AIMOHHBIX 33j[a4, METOJAaMH W aJIFOPUTMaM IOUCKA ONTUMAaIbHBIX
CTpaTeruii B onepanusix.

2. Mecto tuciuiuinHbl B cTpykrype OOII

JlaHHast TUCHIMIUIMHA OTHOCUTCS K pazneny «Marematndeckuin» 00s3aTelTbHON
yactu bioka 1.

JI71s1 ycrnentHoro yCBOEHUsI Kypca He0OXOAUMbI 3HAHUSI OCHOBHBIX TOHSTUI
u3 MaTeMaTU4YECKOTO aHanu3a, JMHEUHOU anreopsl, JIMHEWHOTO
MPOTPpaMMHUPOBAHUS M TEOPUU BEPOATHOCTEM M MaTEeMaTUYECKOW CTAaTUCTUKH, a
TaKK€ HaBBIKM pELICHHUS OCHOBHBIX 3a/lad, pacCMaTpUBAaE€MbIX B 3THX
JTUCLUIUINHAX.

3. O0beM TUCHUILIMHBI: 7 3a4ETHBIX SAUHUIGI, 252 akaJecMHYECKUX Yaca, B
TOM 4HCJIe:

KOHTAKTHAA ayJAUTOPHAs padora: JeKimu 62 yaca, MpaKTuIecKue 3ansaTus 31
4ac, B T.4. TIpaKTideckas moAarotorka 10 gacos;

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

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

4. Tlnanupyemble pe3yJibTaThl 00y4eHHs IO JUCHUILUINHE, COOTHECEHHBIE C

IVIAHMPYEMBbIMHU Pe3yJIbTATAMH 0CBOEHHS1 00Pa30BaTEIbLHOM MPOrPaMMbI



[Tnanupyemble pe3yabTaThl
OCBOCHHS 00pa30BaTEIHHOM
nporpaMmsl (popMHUpyeMbIe

KOMIICTEHITIH)

[Tnanupyemble pe3ynbTaTsl 00y4eHHs 110 AUCIUIIIUHE

Vkasvieaemest koo u
HAUMeHO6AaHUue KomnemeHyuu

Hpueodﬂmc;z quuKamopbl 00CMUdICEHUS. KomnemeHyuu 6
coomeemcmeuu Cy’-l€6HblM niaHom

OIIK-1 CmocobeH mnpUMEHSTH

dbyHIaMEHTATbHBIC 3HaHMS,
MOJTyYCHHBIC B obsactu
MaTeMaTHYECKUX u (mm)
€CTEeCTBEHHBIX HayK, u
HCII0JIh30BaTh ux B
npodeCCHOHAITBHON
JeATEIIbHOCTH

OIIK-1.1 3Haer OCHOBHBIE IIOJIOKEHHUS M KOHIIEIIIUU
MaTeMaTUYECKUX U €CTECTBCHHBIX HAyK

OIIK-1.2 Pemaet THUIIOBBIC MaTeMaTHUYEeCKHE Hu
€CTECTBEHHOHAYYHbIC 3a/1a4l

OIIK-1.3 PabGortaeT co cTaHIAPTHBIMH MaTEMaTHUYECKHUMHU

MOJCIIAIMU IIpU pCIICHUN HpO(i)eCCI/IOHaJ'ILHLIX 3aJda4

5. ®opMa NPOMeKYTOUYHO ATTeCTAIIMU M CeMeCTP MPOXO0KIeHHUsI:

6 cemecTp- 3a4eT, 7 CEMECTP — IK3AMEH.

6. SI3bIK NpenoxaBaHus PyCCKU.

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

YKa3aHUuEeM OTBCJACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHX YaCcOB M BU/I0B

YUeOHBbIX 3aHATUH

VYyeOHast mporpamma — Bcero KonTakTHas pabora (dac.) Camocros
HaWMEHOBAHHE Pa3/ICNIOB U TEM (uac.) | Jlekun =i 5 3 TeIbHas
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Maremarmdeckast monenb oreparym | 20 4 2 2 0 14
1 €€ KOMIIOHEHTHI
Crpareruu v ux BUb 17 2 2 2 0 13




MHOroKpHTEepHUaIbHBIE 3amaun | 22 6 3 2 0 13
BBIOOPA 1 MIPUHATHUS PEILICHUN

HeobxoumMeble ycroBrs MaKCUMHUHA 19 6 2 0 11
[Tpunsitue pemeHnii B KOHQIIMKTHBIX | 24 6 2 2 0 16
CHUTYaIUSIX

beckoanmuimoHHbIe UTPhI 18 4 2 0 12
Hepapxudeckue urpbl 20 4 2 0 14
CereBble 3a1aun 21 6 2 2 0 13
Munummzamss  QYHKIMA ~— OJTHOM 23 6 4 0 13
MEepEeMEHHON

Meronsl  moucka  Oe3ycnoBHBIX | 23 6 4 0 13
IKCTPEMyMOB  (YHKIMHA  MHOTMX

MIePEMEHHBIX

Meronst [IOKUCKa YCJIOBHBIX 23 6 4 0 13
IKCTPEMyMOB  (QYHKIMHA  MHOTMX

TIEPEMEHHBIX

3afa4yy ONTUMAIIBHOTO YITPABJICHUS 22 6 2 0 14
UTOIro 252 | 62 31 | 10 0 159

I1l. O6pa3oBaTesibHbIC TEXHOJIOTHU

VYyebHas mporpamma —
HaVMEHOBaHME Pa3/eoB U
TEM (6 cmpozom
coomeemcmeuu ¢ paz0enom

Bun 3anartus

OO0pazoBarenpHbIE TEXHOIOTHH

I PIT]])
Maremarnueckas MoJenb | JIeKIuu, npakTu4ecKkue 1. 3noxeHne TeopeTudecKoro
3aHATHS
OllepaLyy U €€ KOMIIOHEHTBI MaTepuaia
2.Pewenue 3anau
Crpareruu 1 UX BUJIbI Jlekuuu, mnpaxkTUyecKue 1.M3105%€HHE TEOPETUYECKOTO
3aHATUSA MaTepuaia
2.Pemenue 3aaau
MHorokputepranbible 331aud | Jleknuu, INpakTHYecKue 1.M3105%€HHE TEOPETUUECKOTO
BBIOOpA U PUHATHSA PELICHUH | 3aHATHS Marepuana

2.Pemenue 3amaq




Heo6xonumbie ycnoBus | JIeknuu, mpakTU4YecKue 1.13n0xeHne TeOpeTHUECKOTO
MaKCHMHUHA 3aHATUSA MaTepuana

2.Pemenue 3amau

[Tpunstue peleHui B | Jlekuun, mpaKTHYECKUE 1.13noxenne TeopeTHdIecKoro
KOH(DJIMKTHBIX CHTYaIUSIX 3aHATUS MaTepuaia

2.Pemenue 3amay

BeCKoaJII/IHI/IOHHBIe HI'PbI .HCKI_[I/II/I, IMPAKTUYCCKHE 1. U3noxenue TECOPETUUCCKOI'O
3aHATHA Marcpurajia

2.Pemenue 3amay

Hepapxudeckre urpbl Jlekuuu, mnpakTUYECKue 1.13noxenne TeopeTudeckoro
3aHSATUS MaTepuaia

2.Pemenue 3amay

CereBble 3a1au1 Jlekuuu, mnpaxkTHdyecKkue 1.U3noxxeHne TeopeTuuecKoro
3aHATUSA Marepuana

2.Pemenue 3amau

Munnmuszanys ¢ynkumm | Jlekuuu, mnpakTuyeckue 1.U3noxxeHne TeopeTHuecKoro
OJTHOW MIEPEMEHHOM 3aHATUSI Marepuaia

2.Pemenue 3amau

Merozapl noncka Oe3ycnoBHBIX | JIekunu, mpakTHYECKHe 1.M3n0xeHne TeOpETUIECKOro
OKCTPEMYMOB GbYHKUWMIA | 3aHATHS Marepuaia

MHOTHUX [T€PEMEHHBIX 2.Pemienue 3aaau

Metonsl moucKka  YCHOBHBIX | JIeKIMH, MpakTUYecKHe 1.M3n0xeHne TeopeTH4ecKoro
OKCTPEMYMOB GyHKIMH | 3aHATHS Marepuaia

MHOTHUX [TEPEMEHHBIX 2.Pemienue 3agau

3anaun onTUMaibHOrO | Jleknuu, mnpakTuyeckue 1.M3noxeHne TeopeTH4ecKoro
yHpaBJIeHUs 3aHATUSA marepHaia

2.Pemenue 3amay

[IpenonaBanue y4eOHOM JUCUMILIMHBI CTPOUTCA HA COYETAHUM  JICKIIM,
MPAKTUYECKUX 3aHATUH U Pa3IUYHBIX (POPM CaMOCTOSITEIbHOM pabOThI CTY/IEHTOB.
B nponecce ocBoeHMs AUCHMIUIMHBI UCIIOJB3YIOTCS CIEAYIOLUe 00pa3oBaTebHbIE
TE€XHOJIOTUH, CHOCOOBI M METOAbl (DOPMUPOBAHUS KOMIIETCHIMA: KJIACCUYECKHE
JEKIUU, MPAKTUYECKUE 3aHATUS B  JHAJOTOBOM  PEXHUME, BBIIOJHECHHE
WHAMBHUIYAJIbHBIX 33JJaHUI B paMKaX CaMOCTOSITEIbHON pabOThI.



JlucrumimHa mpeaycMaTpUBAET BBIMOJHEHUE KOHTPOJIBHBIX PaOOT, MHUCHMEHHBIX
JIOMAaIlTHUX 3aIaHUMH.

IV. OneHounble  MaTepuajbl Uil  NpoBeleHHs]  TeKylled H
NMPOMEKYTOUYHOM aTTecTAlNu
Jlns mpoBeieHUs TEKYIIEeH U TPOMEKYTOUHON aTTeCTallNU:
OIIK-1. CnocobOen mnpuMeHATh GyHIAMEHTAIbHBIC 3HAHUSA, TMOJYYCHHbIE B
0o0JacTH MaTeMaTHYeCKUX M (WJIM) €CTeCTBEHHBIX HAyK, W HCIIOJNBH30BaTh UX B
npodheCCUOHAILHON JIeATEIbBHOCTH
OIIK-1.1. 3HaeT OCHOBHBIE IIOJOKEHHS W KOHIICHNIIMA MaTEMAaTHYECKHX H
€CTEeCTBEHHBIX HAYK

1). Permith ONTUMHU3AIMOHHYIO 33124y
2 2 H
IX+D)"+(y+5° — nglzn

METOAOM HOKOOPI[I/IHaTHOFO CHyCKa, B3sB 34 HA4YaJIbHOC HpI/I6J'II/I)KCHI/Ie TO"IKy
(X01y0)=(aab)'

2) Pemmuts OIITUMH3AaIHMOHHYIO 3a/la1y MCTOJI0M HaHCKOpeP'IIHCFO CITyCKa.

9(x +1)* + (y +5)*> — min
g2’

B3sIB 32 HA4YaJIbHOE MPUOIMKEHUE TOUKY (X,,Y,) =(a,b) .

3). IlucemenHblii oTBeT MO TeMme Kypca «[IpuBecTn anroput™ penicHUs
MHUHUMAKCHBIX 1 MAKCUMHUHHBIX 3a7a4 ONTUMU3ALINI.
Cnioco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepun ouenuBanus:
3agayva pelleHa MmojHOCThI0 - 6 OaIoB;
3agava COIEpKUT HETOYHOCTH M HE3HAUYUTEIIbHBIC OLIMOKH - 4 Oaia;
Pemmenue conepxut rpyOble ommoOku - 2 6aiia.
OI1K-1.2. Pemiaer TUNOBbIE MAaTEMAaTHUYECKUE U €CTECTBEHHOHAYYHBIE 3aa4U
1) IlpuBecTr anropuT™ pelIeHHs] ONTUMHU3ZAIMOHHBIX 33714 METOJOM MHOXKHUTEIEH

Jlarpanka u pemuTh 3a1a4y:



«Haiitn ycnoBHBIM 3KcTpeMyM GyHKIUH (X, z) = x+ z° IIpA  YCIIOBUH
2z —3x =12. YKa3arh TN IKCTPEMYMA.)»

2) IlpuBectn mepBble JABE WUTEpAllMd IMPU I[OUCKE MHUHUMYMa (PYHKIUU
g(x,y)=(x—2)* +(y—1)’TpagueHTHBIM METOJOM, B35IB B KA4ECTBE HAYAIHLHOTO
NpUOJIMKEHUST HaYaJlo KoopauHaT. [IpuBecTy reoMeTpruuecKyro HHTEPIPETALHUIO.
3) HaiiTu siokanbHbIC U TI00aIbHBIC YKCTPEMYMbI, HIDKHIOIO ¥ BEPXHIOIO TPaHU, a
TaK)K€ TOUKH JIOKAIbHBIX U II100aJIbHBIX SKCTPEMYMOB (QYHKIIUU
f(xX) =(X+h)(x+3)(x+Q).

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kpurepun ouieHBaHuUs:

3agayda pelleHa MojJHOCThI0 - 6 OaIoB;

3amaya coiepKUT HETOYHOCTH U HE3HAUUTENbHBIE OTMOKY - 4 Oana;

Pemenue conepkut rpyObie ommoOKu - 2 Gana.
OIIK-1.3. PabGoTtaer co cTaHAapTHBIMH MaTEMAaTHUYECKUMH MOJEISIMH TPHU
perieHun npodeccuoHaIbHBIX 3a/1a4
1) ®opmanuzoBaTh cieayolyr 3amady. HeoOxogumo rasuduimpoBaTh
HaceneHHbld MyHKT A(0,0) myreM mNpoBeAEHUS BETKM OT MAarucTpajbHOIO
razonpoBoaa, coeaumHstomero mnyHkTel B(20,0) uw C(0,30) m wumeromiero
NPSAMOJIMHEWHBIN BU. HaliTu camblil JenIeBbId BapUaHT MIPOEKTA, €CIIA MPOKIAIKA
1 kM razompoBoga ooxoautcs B 3 MiH. py0. KoopauHaThl MyHKTOB JTaHBI B KM.
PemuTh nosiy4eHHY0 ONTUMU3AMOHHYIO 3a7a4y.
2) TlpuBecTy mepBbIC YETHIPE WUTEpALMU I MeTofa PUOOHAYYN MUHHUMH3AIUH
byukuun y=X* Ha orpeske [d,e]. rae 3HaueHus d W € ONPEHCNAIOTCS HOMEPOM
BapUaHTa.
3) MHoOXecTBOM 3HAaY€HUW KOHTPOJIUPYEeMOTO (akTopa X  SIBIAETCSA

M, ={1,2,3,4} , MHO’)KECTBOM 3HAUECHHI HEKOHTPOJIUPYEMOTr0 (paKTopa z SIBISETCA

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



-1 -1 3 -1 0
3 -1 3 1 0
F(x,2) = 23 i
6 0 4 2

Haiitn onenky 3¢ dexTuBHOCTH CcTpaTeruu-QyHKIUU X , €CId  Z - CIy4alHBIN
(akTop, UMEIOINI HEOPEEIIEHHOCTh B 3aKOHE paclpeesICHUs
o eQ={a,b,c,d,e}.
Crioco6 npoBeieHNs — MUCbMEHHBIH.
Kputepuu onieHnBanus:
3agayda pellieHa MojHOCThI0 - 6 0aIoB;
3aaya coAepKUT HETOUHOCTH U HE3HAUUTEIbHBIE OLIMOKY - 4 Oasua;
Pemenue conepkut rpyObie ommoOku - 2 Oana.
V. Y4eOHo-MeToaMYecKoe U HH(POPMALMOHHOE o0ecniedeHHe JUCHHILIHHbI
1) Pexomenyemas uteparypa

a) OcHOBHas TUTEpaTypa:

1. KouerypoBa E.A. Teopus m METOAbI ONTHMH3ALMHM [DIEKTPOHHBIA pecypc]:
yueOHoe mocoome/E.A. KouerypoBa. — DJIEKTpPOH. TEKCTOBBIC JaHHBIE. —
Tomck: Tomckmii monurexHuueckuii yHuBepcurer, 2013. — 134 c.— Pexum
noctyna: http://www.iprbookshop.ru/34723

2. lllankuH, A. C. MaremaTuyeckue METObl U MOJICIIH UCCIICIOBAHUS OTIEPAITHii:
yueonuk / A. C. lllankun, B. A. lllankun. — 7-¢ u3a. — Mocksa: [lamkoB u K°,
2019. - 398 c¢: wmin — PexuM Jocryma: 1O  TOAMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=573373

3. Mypowmues, JI.FO. Meroasl onTUMu3aluu U MNPUHATHE TPOCKTHBIX PEIICHUIL:
yuyeOHOe TMocoOuMe i MaructpaHtoB mo  HampasineHuro 11.04.03  /
J.YO. Mypomues, B.H. [llamkun; MuHuctepcTBO 00pa3oBaHUs U HAyKu
Poccuiickoit ~ ®enepauun, DenepanbHOe  TrOCYyIapCTBEHHOE  OIOJKETHOE
00pa30oBaTeNbHOE YUYPEKIEHUE BBICIIETO MPOPECCHOHAIBHOIO 00pa30BAHMS

«TaMOOBCKMII TOCYJAapCTBEHHBI TEXHUYECKUW YHHMBEpPCUTET». - TaMOOB:
N3natensctBo ®I'BOY BIIO «TI'TY», 2015. - 80 c.: wi., Taba., cxeM. - bubnuorp.
B kH.. - ISBN 978-5-8265-1451-1; e [DnextpoHHslli pecypc]. - Pexum

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

0) JlononHuTenpHas TUTEpATYpA:

1. Kupumnos, FO.B. Ilpuknagasie MeTonpl ONTUMH3AIUU : ydeOHOe mocooue /
FO.B. Kupmmnos, C.O. Becenosckas. - HoBocubupck : HI'TY, 2012. - Y. 1.
MeTtonp! pemeHus 3a1a4d JIMHEWHOTO TporpammupoBanus. - 235 c. - ISBN 978-5-
7782-2053-9; To xKe [DneKTpOHHBIM pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=228968



http://www.iprbookshop.ru/34723
https://biblioclub.ru/index.php?page=book&id=573373
http://biblioclub.ru/index.php?page=book&id=444652
http://biblioclub.ru/index.php?page=book&id=228968

2) [IporpammHOe oOecrieueHne

KomnbrorepHsblii kjaace paky/abTeTa NPUKJIATHOH MaTeMATHKU M KuOepHeTuKHu Ne 40
(170002, TBepckas 00.1., r. TBepb, CanoBblii iepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian | 6ecruiaTHo
Apache Tomcat 8.0.27 OecIuIaTHO
I'ocynapcTBeHHBIM KOHTPAKT Ha [IOCTaBKYy

Cadence SPB/OrCAD 16.6

JIMIICH3UOHHBIX MPOrPaMMHBIX MpoaykToB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OeCIuIaTHO
Google Chrome OecIuIaTHO
Java SE Development Kit 8 Update 45 SeCILIATHO
(64-bit)

JetBrains  PyCharm  Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecIuiaTHO

Kaspersky Endpoint Security 10 mas
Windows

Akt Ha nepenauy npaB [1K545 ot 16.12.2022

Lazarus 1.4.0 OecIIaTHO
Akt npenocraBienuss npas  MC00000027 ot
Mathcad 15 M010 16.09.2011
Akt npenoctaBienuss mnpa  Ne Us000311 ot
MATLAB R2012b 25 09 2012
MHoro}yHKITMOHAIbHBIN
penakrop ONLYOFFICE GecrutatHoe | GecruiaTHo
I10
OC Linux Ubuntu 6ecrimataoe T10 0ecCIIaTHO
MiKTeX 2.9 OecruiaTHO
MSXML 4.0 SP2 Parser and SDK OecruaTHO
NetBeans IDE 8.0.2 OecIIaTHO
NetBeans IDE 8.2 OecruaTHO
Notepad++ 0ecCIIaTHO
Oracle VM VirtualBox 5.0.2 OecIIaTHO
- norosop Nel3918/M41 ot 24.09.2009 c¢ 3AO0
Origin 8.1 5r2 «Co¢rJlaitn Tpeiin»
Python 3.1 pygame-1.9.1 OecIaTHO
Python 3.4 numpy-1.9.2 OecIaTHO
Python 3.4.3 OecruiaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruiatHo
WCF RIA Services V1.0 SP2 OecraTHO
WinDjView 2.1 OecruraTHO
R Studio OecraTHO
Anaconda3 2019.07 (Python 3.7.3 64-
OecriaTHO

bit)

0) CBOOOIHO PACIPOCTPAHIEMOE IIPOrPAMMHOE 00ECIICUCHHE




STATGRAPHICS Centurion XVI Professional (Competitive upgrade)
3) CoBpeMeHHbIE TPOQeCcCHOHATBHBIE 0a3bl JAHHBIX W MH()OPMAIMOHHBIE CIIPABOYHEIC
CHUCTEMBI

1. 3BC «ZNANIUM.COM» www.znanium.com;
2. OBC «YHuBepcurerckas 0u0JanoTeKka onyaiim» https://biblioclub.ru/;
3. IBC «JIaub» http://e.lanbook.com.

4) IlepeveHb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTH «HTepHeT»,
HEOOXOIMMBIX U1l OCBOCHUSI IUCLIUIUINHBI

Wurepuer-yHusepeutet hitp://www.intuit.ru

VI. Merognuyeckue Marepuajibl st O0y4YalOIIMXCA IO OCBOCHHIO

JUCHUTUTHHBI

Baxnoit cocrasistoiieit jannoro pasaena PII/] sBnstoTcs TpeboBaHus
K PEUTUHT-KOHTPOJIIO C YKa3aHUEM 0aslioB, paclpeIesIeHHbIX MEXIY MOIYJIAMHA U
BHUJIaMH pabOTHI 00yJarOIUXCS.

MakcumanbHas cymma OayIoB o y4ueOHOMI JTVCLUIUIAHE,
3aKaHYMBAIOIIEHCA 3a4eToM, Mo uToraM cemectpa cocrasisier 100 G6amioB (50
6aoB - 1-i momxynb u 50 6amioB - 2-if MOIYIb).

Crynenty, HaOpasiiemy 40 6ayioB U BBIIIE€ IO UTOraM pabOThI B CEMECTpE,
B OK3aMEHAIIMOHHOW BEJIOMOCTHM M 3a4ETHOW KHIDKKE BBICTABISIETCS OIICHKA
«3auteHo». CTyaeHT, HaOpaBiuil 710 39 6aJI0B BKIIOUUTENIBHO, CJIAET 3a4eT.

MaxkcumanbHas cymMMa OaJu10B 10 y4eOHOM THUCITUATIIINHE,
3aKaHYMBAIOIIEHCS SK3aMEHOM, 0 UToraMm cemectpa cocrariser 60 6amios (30
6amnoB - 1-it Mmoayns u 30 GamoB - 2-if MOTYIIb).

OOGyuaroriemycsi, HaOpaBmemy 40-54 Oamna, Tpu TOABEASHUU HTOTOB
ceMecTpa (Ha TOCJIEIHEM 3aHSATUU 1O JUCIUIUIMHE) B PEUTHUHTOBOW BEIOMOCTH
ydeTa YCIeBAaeMOCTH W 3a4€THOM KHI)KKE MOXET OBITh BBICTaBJICHA OIICHKA
«YZOBJICTBOPUTEITHHOY.

OOGyuaroniemycsi, HaOpaBmiemy S55-57 06amioB, NMpU TMOJBEICHUH HTOTOB

cemecTpa (Ha TMOCJIEIHEM 3aHSATUU M0 IUCIMIUIMHE) B Tpade PEeUTHUHTOBOM


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

BEJIOMOCTH yueTa ycrneBaeMocTu «lIpeMuanbable 0amibhy MOXKET ObITh JOOABICHO
15 G6ayoB U BRICTABJIEHA 3K3aMEHALMOHHAS OLIEHKA «XOPOILIO».

OOGyuaroniemycsi, HaOpaBmemy S58—60 0amioB, NMpU IOJBEICHUH HTOTOB
ceMecTpa (Ha TOCIEAHEM 3aHITHM [0 JUCHUIUIMHE) B Tpade peHTHHTOBOM
BEJJIOMOCTH yueTa ycneBaemMocTu «lIpeMuanbHble O0amibhy MOXKET ObITh J0OABICHO
27 6anioB U BBICTaBJIEHA HK3aMEHAIIMOHHAs OLIEHKA «OTIMYHO». B kakux-mmubo
WHBIX CITydasx 100aBlieHUE MPEeMUaIbHBIX 0aJIOB HE TOMYCKAETCS.

OOyuaromuiics, HabpaBLIMil 10 39 6aIOB BKIIOYUTEIBHO, CAAET IK3aMEH.

Pacnipenenenne 0amioB mo MOIYJSIM yCTaHABIMBAETCS MpemoAaBaTesieM U

MOXET KOPPEKTUPOBATHCSL.

KoHTposibHbIE pabOThI POBOJATCSA B MUCbMEHHOU (popMe.

Monyib 1 (cemectp 6)

[IpumMepHbIi IepeyeHb 3aJaHui 1Sl TOATOTOBKU K MOJYIIIO 1.
(BapI/IaHTbI pa3IUYaroTCA 3alaHUEM 3HAYCHUM a,b,c,d,e, X, i, j, f,g,h,mk )
1.MHOXeCTBOM 3HAYE€HUM KOHTPOJIUPYEeMOro Qakropa X SBISIETCA M, =

{1,2,3,4} , MHOXXECTBOM 3HAUYCHHUI HEKOHTPOJUpYeMOro (akTopa z SBISIETCS
{1,2,3,4,5}, xputepuii 5 PeKTUBHOCTH

-1 -1 3 -10

13 1 0
Fxa=lg 7 3 6§ 2
6 0 4 1 2

Haiitu onenky sddextuBHOCTH cTpaTeruu-QPyHKIMU X , €CIU  Z - CIy4alHbIA
(dhakTop, UMEIOLIUNA HEONIPEEICHHOCTh B 3aKOHE paclpe/IeNICHUs

o eQ={a,b,c,d,e}.

2.Ilycte B ycnmoBusAX 3amaHus | z SBISIETCS HEONPEACICHHBIM (aKTOpPOM, a K
MOMEHTY MPOBEJCHUS OINepaliy OyJIeT U3BECTHO, MPUHUMACT JIU Z 3HAUYCHHUE U3

MHOXECTBA {i, j} unu Her. Haiitu oueHky 3¢Q@(EKTUBHOCTH CMeEIIaHHOU

cTparerud ¢ = (f,g,h,w) ONEPUPYIOLIEH CTOPOHBI.



3.IlpssmMonuHeHbI yyacTOK raszonpoBona umeer MHYy 100xMm. IIpopsis

1
Ta30IIpoBOJa MOXKCET CIYYHUTHCA B CI'0 KOHIAX C BECPOATHOCTIAMU P1 =—Hu
m

1

P, :E’ U B CepeluHe — C BEpPOATHOCThIO P,=1-P,-P. TpeOyercs

pa3MEeCTUTh aBapUHHBIA MOCT BAOJb Y4acTKa TaK, YTOOBI PAcCTOSHUE 10 TOYKHU
aBapuu ObUIO MUHUMAaJbHBIM. COCTaBUTh MAaTEMaTUYECKYIO MOJIENb OIepaluu,
HalTH OLIEHKY A()PEKTUBHOCTU MPOU3BOJIBHOW CTpaTerud ONEpUpYIOLIEH
CTOPOHBI, & TAKKE€ ONTHUMAJIBHYIO CTPATETHIO.
Monynsb 2 (6 cemecTp)
[IprMepHBIN NIepeyeHb 3aJaHui ISl TOATOTOBKU K MOJYIIO 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.Haiitn pemieHrne aHTarOHUCTUYECKOM MaTPUYHOM UTPHI C 3aJaHHOW MaTpULEn A.
Monynsb 3 (7 cemecTp)
IIpuMepHbIi TepedeHb 3aJaHui I TOATOTOBKH K MOIYJIIO 3.

(BapuaHThl pa3anyaroTces 3aJaHUEM IapaMeTpoB a,b,c,d,k,n,m,s, p,t.)

st Supmin F. (X, inf max F. (X,
1.Haittu xGEeKJ'Q i (%Y) u E? oo J( y), eciiu

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

F, (X) = dx, —2x,.

2.Haiitu wMHoxectBa Ilapero wu Creiltepa aHAIUTUYECKUM  METOJOM
(uccnenoBaHue B MPOCTPAHCTBE AILTEPHATUB), €CITU

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 3amaun 2 HAWTH pelIeHHWE IyTeM HCCIEAOBaHUS 3HAYCHUM

KpUTEpHAIbHBIX QYHKUIUNA B MPOCTPAHCTBE 3HAUEHHUM YaCTHBIX KPUTEPHUEB.



4. Haiitu MeronoM MHOXuUTenew Jlarpamxka YCIOBHBINM SKCTpeMyM (YHKIUU
f(x,z)=x+2z> TpH yCIOBUU 2z —3x =12. YKa3aTh TUI DKCTPEMYyMA.
S5.IlpuBectu TmepBbIE JBE UTEpalMM NPU TOUCKE IKCTpeMyMma (PYHKIUU
g(x,y)=(x—-2)>+(y-1)?%, B3sIB B Ka4eCTBE HAYAIHHOTO NPUOIMKCHHUS HAYAIIO
KoopauHart. [IpuBecTH reOMETpUYECKYI0 HHTEPIIPETALMIO.

6.Pemuts 3anauy

(X +1)* + (y +5)* = min
g2’

B35IB 32 HA4YaJIbHOE MPUOIMKEHUE TOUKY (X,,Y,) =(a,b),

a) METOJOM MOKOOPJIMHATHOT'O CITyCKa;
0) MeToI0M KOH(UTYpaLIHii;
B) METOJIOM HAaUCKOPENIIETO CITyCKa,;
r) metoaoM HrroToHa.
CpaBHUTH MOITYYEHHBIEC PE3YIIbTATHI.
Monynsb 4 (7 cemecTp)
[IpumMepHBIN TepeyeHb 3aJaHui 11 TOATOTOBKU K MOIYIIO 4.

(BapuaHTbl paznnuaroTcsi 3HAUCHUSIMUA BEJIMYMH d, e, h, g, M, K1 QYHKIIUHU t(X) ).
1.Haiitn mapameTphl a,b,c, IpH KOTOPBIX B Touke (0,8) gocturaercs rio0aibHBIN
MUHHMYM QYHKIUU f(X,y) =ax® +bxy+y* +6x+cy .
2.Haiitu nokanbHble U rI00albHbIE SKCTPEMYMBbI, HIDKHIOIO M BEPXHIOK I'paHH, a
TaK)K€ TOYKH JIOKAJIBHBIX U TI100aTbHBIX IKCTPEMYMOB (DYHKITUU
f(X)=(Xx+h)(Xx+3)(X+Q).
3.Bnsercs 1 yHumoaanbHou Ha otpeske [-10,10] pynkuums f(x) =./(x—d)(x+e) .
4 TlpuBecTu TiepBbIE YEThIpE HUTEpalMu A MeTona DPuboHAYYM MUHUMU3AIUU
¢byukmun t(X)
Ha otpeske [d,e].
5. llepeuTtH OT cCOAEpPkKATEILHOM NOCTAHOBKH 33Jla4yd K MATEMAaTHYE€CKOU
ITOCTAHOBKE.

Jns m3roroBneHus nByX BUAOB mpoaykuuu Pl m P2 ucnons3yror Tpu Buaa

ceipbsi: C1, C2 u C3. 3anachl cblpbs, KOJUYECTBO €AUHUIL CHIPbS, 3aTPAYMBAEMbBIX



Ha U3rOTOBJICHUC CAWHUIILI IPOAYKINH, a TAKKC BCIININHA HpI/I6BIJ'H/I, HOHy‘-IElCMOﬁ

OT peanu3aluy €IMHULIbI TPOAYKIIMHU, IPUBE/ICHBI B CJIECIYIONICH TabuIIe.

Bupg ceipbs | 3amac celpbs KonnuecTBo enuHUIL CHIPBS, HAYIIUX
Ha U3rOTOBJICHUE €IUHUIIBI NPOTYKIIUN

P1 P2

Cl 20xM 2 5

C2 40 8 5

C3 30xK S) 6

[IpuObuIb, TIOTyyaeMas OT pealu3aluu SxM 4xK

€VMHHULIBI IPOLYKLAN

Heo0xoaumMo coCTaBUTh TaKOW IUIAH BBITYCKAa NPOAYKIMHU, YTOOBI MpH €€
peanu3alnuy MoJIyduTh MaKCUMaJIbHYIO TPUObLIb.
Bonpocs! AJ1s1 HOATOTOBKH K 32a4eTy U IK3aMeHYy.

MaremaTrnueckasi Mo/ieJIb ONePALU M ee KOMIIOHEHTBI.
e YCIOBUS NPUHATHS PELICHAN.
e HudopmanmonHas runore3a 1 MHGOpMAMOHHAS (DYHKIIHSL.
e KOMIIOHEHTBI MOZIEIH OIIEPALHH.

Crparerum u X BU/bIL.
o [IpuHIUIT OITIMATBEHOCTH CTPATETHH.
o Kpurepuu onenku 3pHeKTUBHOCTH CTpaTETHIA.

MHoroxkpuTepuajJibHble 321241 BIOOPA ¥ IPUHATHUS PELLICHMIA.
e (CBEpTKa KPUTEPUEB.
e [lapero-onTHManbHbIE CTPATETUH, CIIEUTEPOBCKUE CTPATETUN.
e Mertosl noctpoenus MHOxecTB [lapeTo u Creitrepa.

Heo0xonumeble yc10BUsl MAKCUMHUHA.
e (BeneHME MAaKCMMMHHOM 3aauyd K  3aJa4€  MareMaTh4ecKOro
IIPOrPaMMHPOBAHUSL.
e Meroapl HaX0XKIEHUS ONTUMAJIBHBIX FAPAHTUPYIOLUX CTPATEIUH.

IIpunsTHe pemieHu B KOHQPIUKTHBIX CUTYallUsIX.
e AHTarOHMCTUYECKHE UIPhI ABYX CTOPOH.
e Merozp!l peleHrst MAaTPUYHBIX aHTATOHUCTUYECKUX UTP.
e Merozapl peleHus BbITYKIIbIX U BOTHYTBIX UIP.



beckoaJMIMOHHBbIE UTPBI.
e (CuTyanuy paBHOBECHSI.
e [IpuHumn Homa.
e Mertomp! pereHns OeCKOHEUHBIX OECKOATUIIMOHHBIX UTP.
e Mertozp! perieHnss OMMaTPUYHBIX UIP.

HNepapxuyeckue Urpbl.
o [Ipunmum [ITakens0epra u [ epmeiiepa.
e MeTtobl pereHus nepapXuIecKux urp.
o JludbdepeHmaabHbIe UTPHI.
e HeoOxomuMmble M JOCTATOYHBIE YCIIOBHS ONTHMAIBHOCTH CTpaTerdii B
JTMHAMAYECKOH OTIepaIiy JBYX CTOPOH.

CereBble 3a1a4H.
e MeToapl CETEBOTrO TUIAHNPOBAHU.
e IMHUTAMOHHOE MOJIETTMPOBAHKUE.
e JTanbl UMUTAIIMOHHOTO SKCIIEPUMEHTA.
e MeT0o/Ibl UMUTALIMU CITYYalHBIX BEJTMYMH U COOBITHIA.

Munumusanys GyHKIMY OHOM NepeMeHHON
e Kiaccuueckue MeTO/IbI ONITUMU3ALNH.
e MeTo/bI YHCIEHHOTO MTOUCKAa MUHUMYMA (DYHKIMU OJTHOM NEPEMEHHOM.

Metoabl mnoucka 0e3yCJIOBHBIX JKCTPEeMyMOB (YHKIMIA  MHOTHX
nepeMeHHbIX
o Knaccmueckue MeTOIbl.
e [ pagueHTHBIC METOMBL.
e Meroa MOKOOPIMHATHOTO CITYCKA.
e Merox HeroTona.

MeToabl IOKMCKA YCJIOBHBIX IKCTPEMYMOB (DYHKIIMIA MHOTHX IIePeMEHHbIX.
e Meroa MHOXUTENEH Jlarpanxa.
e Meron mrpadHbIX QYHKIUH.
e Meron 6apbepHBIX (PYHKIIMA.

3agaum oNTMMAIBLHOIO YIIPABJICHHUS.
e [Ipunumn makcumyma [lonTpsiruna u npuHnmn bemummana.
e 3ajgauu BaprUalMOHHOIO UCUHCIICHUSL.

MeToauyeckue peKOMeHJANUM MO0 OPraHU3AUNH CAMOCTOSITEILHOH PadoThI

CTYyJIEHTOB



B memsix oOecrnedeHusi camMOCTOSITENbHOM pPabOTBHl CTYACHTOB BBIIAIOTCA
CaMOCTOATENbHbIE HHIUBUAYaIbHbIE 3a1aHus. CyTh 3aJlaHUs —aHAJIU3 U3y4aeMbIX
B JUCUUIUIMHE METOAOB U alrOPUTMOB. B 3aBUCMMOCTH OT CJIOKHOCTH 3a/IaHMS,
MX KOJIUYECTBO MOXKET BAPbUPOBATHCS OT 2 10 3 HA OJUH MOAYJIb.

Tembl 1 POpMBI KOHTPOJISL.

Tema 1. MaremaTnueckast MOJIENb ONIEPALIUU U €€ KOMIIOHEHTHI.
dopma KOHTPOJIS: KOJUIOKBUYM.

Tema 2. Crpareruu u ux BUIIbI

dopMa KOHTPOJIS: KOJUIOKBUYM.

Tema 3. MHOroKpuTepHaIbHbIE 33/1a41 BIOOPA U IPUHSTHUS PELLICHUH.
dopma KOHTPOJISL: TOMAILHSI KOHTPOJIbHAs padoTa.

Tema 4. Heobxomumble yCIIOBHSI MAKCUMUHA

®dopma KOHTPOJISL: TOMAILHSI KOHTPOJIbHAas padoTa.

Tema 5. [punsiTre pelieHnii B KOHPIUKTHBIX CUTYAIIUSX

dopma KOHTPOJIS: TECTUPOBAHHUE.

Tema 6 beckoaMITMOHHBIE UTPbI

dopmMa KOHTPOJISI: JOMAILHSAS KOHTPOJIbHAsS padoTa.

Tema 7. Uepapxuueckue Urpsl

®dopma KOHTPOJIS: JAOMAIIHSAS KOHTPOJIbHAS padoTa.

Tema 8. CereBble 3a1aun

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

dopmMa KOHTPOJISL: TOMAIIHSAS KOHTPOJIbHAs padoTa.

Tema 10. Metoapl moucka O€3yCIOBHBIX SKCTPEMyMOB (YHKIIMH MHOTHX
MIEPEMEHHBIX
dopma KOHTPOJISL: TECTUPOBAHHUE.
Tema 11. MeTonpl HOMCKa YCIOBHBIX SKCTPEMYMOB (DYHKIIMH MHOTHX TIEPEMEHHBIX
dopma KOHTPOJIS: KOJIJIOKBUYM.
Tema 12. 3amaun oNTUMATBLHOTO YIIPABICHUS

dopma KOHTPOJIS: TOMAILHsIL KOHTPOJIbHAsA padoTa.



VIl. MarepnanbHO-TEXHHYECKOe o0ecreyeHue

Jl71st MaTepuanbHO-TEXHUYECKOT0 00ECIICUeHHS JUCIIUIUIMHBI UCTIOJIb3YIOTCS
HayyHasi OuOIMOTeKa, Ay JUTOPUH JIJIs IEKIIMOHHBIX M MPAKTUYECKUX 3aHATUN. J{7st
BBITIOJTHEHUS JIOTIOJHUTEIBHBIX 33/laHWl HYKHa BO3MOXXHOCTh HCIIOJIb30BaHUs
pecypcoB MHTepHET (KOMMBIOTEPHBIM KJIacC € JMUIIEH3UOHHBIM MPOrpaMMHBIM
oOecrieueHreM, 10CTyn B IHTEpHET LEHTp I CAaMOCTOSITEIIbHON PabOThI).

Jast aynuropHoii paboThl.

VYuebnas aynutopus Ne 206 HaGop yuebnoit mebenu,

170002, Teepckas o6a., e.Teeps, | IKpaH,

Caoosvuii nepeynok, 0.35 MIPOEKTOP.

VYuebnas aymutopus Ne 308 Habop yueOHoi1 mebenu,

170002, Teepckas o6xa., e.Teepw, | 3KpaH,

Caoosvlii nepeynok, 0.35 MIPOEKTOP.

VYuebnas aymutopus Ne 7 Habop yueOHoi1 meOenu, MenoBas JocKa.
170002, Teepckas o6a., e.Teepw,

Caoosvlii nepeynok, 0.35

JJ1st caMOCTOATEILHOM PadoThI.

ITomemenne s | Kommbsrorep,
CaMOCTOSITENIbHOW ~ paboThI | AKpaH,
oOyyaromuxcsi: MapKepHas JJ0cKa,
Komnbrorepnsiii  kimacc Ne3 | mpoekTop,
¢akynprera [IMuK KOHIUILMOHED.

Neo 4B

170002, Teepckas o061,
2.Teepwv, Caoosuiii nepeyiox,

0.35
VIIl. Ceenennsi 06 00HOB/IeHHM pa®o4eil MPOrpaMMbl AUCHUIIIAHBI
Norr.m. OOHOBIIEHHBIN pa3zen Onucanue PexBu3nTEHI
pabodeii mporpaMmbl BHECEHHBIX JTIOKYMEHTA,
TUCTIATUTAHBI U3MEHEHU N yYTBEPIUBIIIETO
W3MEHEHUS
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