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|. AHHoTanMa

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
npodecCuoHAIbHON
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)CCCI/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 OTBCACHHOI0 HA HHUX KOJHYECTBA AKAACMHUYCCKHUX YaCcOB M BH/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 U TIPUHATHUS 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, npakTH4ecKue 1. 3noxeHne TeopeTHIecKoro
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 TeopeTudecKoro
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

Ceresble 3a1aun Jlekuuu, mnpaxkTHdyecKkue 1.U3noxxeHne TeopeTuuecKoro
3aHATUSA Marepuana

2.Pemenue 3amau

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

2.Pemenue 3amau

Meroznpl noncka Oe3ycnoBHBIX | JIekunu, mpakTHYECKHEe 1.M3n0xeHne TeOpETUIECKOro
OKCTPEMYMOB GYHKUWMIA | 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

9(x +1)* + (y +5)> = min
E2

MCTOAOM IIOKOOPAMHATHOI'O CIIYCKd, B34B 3da HA4YaJIbHOC HpI/I6J'II/I)KeHI/I€ TOYKY
(X01y0):(aib)-

2). Pemith ONTHMHU3aIMOHHYIO 3a/1a4y METOJIOM HaHCKOPEHIIIero CIycKa:

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

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

3). IlucemeHHbIE oOTBeT MO TeMe Kypca «[IpuBecTH anropuT™M pelICHHUS
MHHUMAKCHBIX 1 MAKCUMHUHHBIX 33/1a4 ONITUMHU3ALINNY.
Crnioco0 mpoBeieHNS — MMUChMEHHBI.
Kpurepun ouennBanus:
3agayva pelreHa MmojHOCThI0 - 6 OaioB;
3amaya coiepKUT HETOYHOCTH U He3HAUYUTEIIbHBIE OITHOKY - 4 Gana;
Pemenue conepkut rpyObie ommoOku - 2 Oana.
OI1K-1.2. Pemiaet THIOBBIE MAaTEMATHUECKUE M €CTECTBEHHOHAYYHBIC 3a/1a41
1) IlpuBecTy anrOpUT™M PEIICHHS] ONTUMHU3AIMOHHBIX 3371a4 METOJ0M MHOKHUTEICH
Jlarpanxa u pemuTs 3a1a4y:
«Haiitn ycioBHBIH 3KcTpeMyM GyHKIUH — f(X,2) =Xx+2° IpU  yYCIIOBUU

2z —3x =12. Yka3aTh TUII SKCTPEMYMa.»



2) IlpuBectTn mepBBIE [ABE WTEpAllMU TPU TMOUCKE MHUHUMYMa (yHKIIAN
g(x,y) =(x—2)* +(y—1)’TpaAMeHTHBIM METOJOM, B35B B KaueCTBE HAYaJIbHOI'O
npUOJIMKEHUST Hayaslo KoopauHaT. [IpuBecTy reoMeTpruuecKyro HHTEPIPETAIHUIO.
3) HaiiTu JioKanbHbIC U TJI00aJIbHBIC SKCTPEMYMbI, HU)KHIOKO U BEPXHIOIO TPaHU, a
TaK)X€ TOYKH JIOKATBHBIX M TII00aTBHBIX SKCTPEMYMOB (QyHKITUN
f(X) =(x+h)(x+3)(x+9).

Crnoco0 npoBeAeHHs — MMCbMEHHBIH.

Kpurepun onenuBanus:

3aiaya pelieHa MoJHOCThI0 - 6 0aJioB;

3agada COIEpKUT HETOYHOCTH U HE3HAUYUTENIbHBIC OMOKY - 4 Oaia;

Pemenue conepkut rpyOblie ommoOku - 2 Oana.
OIIK-1.3. PabGortaeT co cTaHZApTHHIMA MAaTEMATHYECKUMH MOJIETSIMUA TIPU
pelieHnu npodecCUOHAIBHBIX 3a/1a4
1) dopmanuzoBarh cienyiomyro 3amady. HeoOxomumo rasudunupoBaTh
HaceneHHbI myHKT A(0,0) myreM mNpoBeAeHUS BETKH OT MAarkcTpajbHOTO
razonpoBoja, coeaunstoniero myHktel B(20,0) u C(0,30) u wumeromiero
MPSAMOJIMHEWHBIN BUA. HalTH caMblil JEMIEBBI BApUAHT IIPOEKTA, €CIU MPOKIAgKa
1 xm razompoBoga ooxoautcs B 3 MiH. py0. KoopauHaTel MyHKTOB JTaHbI B KM.
Pemmnth mosiy4eHHYI0 ONTUMHU3ALMOHHYIO 3a]1a4y.
2) TlpuBecTr mepBbIe YEThIpE UTEpalMu s Merona PuOoHAUYYM MUHMMH3AINUN
byakuu y=X*> Ha otpe3ke [d,e]. rme 3HaueHus d M ¢ ONpeNesAIOTCs HOMEPOM
BAapUAHTA.
3) MHoOXecTBOM 3HAaY€HUN KOHTPOIMPYEMOTO  (akTopa X  SBISIETCSA
M, ={1,2,3,4} , MHOXECTBOM 3HaUE€HUI HEKOHTPOJIUPYEMOTo (pakTopa z SBISETCS
{1,2,3,4,5}, xputepuit > PeKTUBHOCTH

-1 -1 3 -10

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



Haiitn onenky s¢dexTuBHOCTH CTpaTeruu-QyHKUMU X , €Cld  Z - CIy4YailHbIN
(dakTop, UMEIOIINI HEOTPEIEIIEHHOCTh B 3aKOHE paclpee/iCHuUs
weQ={a,b,c,d,e}.

Crioco6 mpoBeeHNS — MMCbMEHHBIN.

Kputepuu orieHUBaHUS

3amaya penieHa moJHOCThIO - 6 OaIoB;

3amayda coepKUT HETOYHOCTH U He3HAYUTEIbHBIC OITUOKY - 4 Oana;

Pemienne conepkut rpyobie ommoOKu - 2 Gasia.

V. Y4eOHO-MeTOIM4YecKoe U HH(POPMALMOHHOE o0eciedeHne JUCHUILIHHbI

1) Pekomen tyemast JiuTepaTtypa

a) OCHOBHas UTEparypa:

1. KouerypoBa E.A. Teopus u MeToapl ONTUMHU3AIUU [DIEKTPOHHBIM pecypc]:
yueOHoe mnocobue/E.A. KouerypoBa. — DIJEKTPOH. TEKCTOBBIC JIaHHBIE. —
Tomck: Tomckuit monurexHudeckuit ynusepcuter, 2013. — 134 c.— Pexum
noctyna: http://www.iprbookshop.ru/34723

2. Pxenckuit, C.B. HUccnenoBanue omnepainuii [DIeKTpOHHBIM pecypc]: yueOHoe
nocobue — OnektpoH. AaH. — Cankt-IlerepOypr: Jlanp, 2013. — 480 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=32821

3. Mypowmues, [.}O. Meroasl ontuMu3anuy U NPUHATHE NPOECKTHBIX PELICHUM:
yueOHOe TmocoOue Uil MarucTpaHtoB 1o  Hampasienuto 11.04.03 /
J.YO. Mypomues, B.H. [llamkun; MuHuctepcTBO  00pa3oBaHUS U HAyKu
Poccuiickoit  @epepanuu, DenepanbHOe  TOCYIapCTBEHHOE  OIOIKETHOE
oOpa3oBaTenbHOE YUYPEKICHUE BBICIIETO MPOPECCHOHAIBHOTO 00pa30BaHMUS

«TaMOOBCKHMI1 TOCYJIAapCTBEHHBI TEXHUYECKUW YHHMBEPCHUTET». - TaMOOB:
M3narensctBo ®I'BOY BIIO «TI'TY», 2015. - 80 c.: wir., Tab:a., cxeM. - bubmmorp.
B kH.. - ISBN 978-5-8265-1451-1; ¢ [OnektpoHHbIii pecypc]. - Pexum

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

0) JlomonHuTeNnpHas IUTEpaTypa:

1. Kupumnos, FO.B. IlpuknagHeie MeToabl ONTUMH3ALUU : ydyeOHOe mocooue /
1O.B. Kupumnos, C.O. Becenosckas. - HoBocubupck : HI'TY, 2012. - Y. 1.
MeTtoas! pemeHus 3aaa4d JUHEHHOTO MporpaMMmupoBanus. - 235 c. - ISBN 978-5-
7782-2053-9; To xKe [DneKTpOHHBII pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=228968

2) [TporpammHOe obecrieueHne

KoMnbloTrepHslii Ki1ace pakyabTeTa NPUKIJIAIHON MATEMATHKH U KHOepHeTHKH Ne 40
(170002, TBepckasi 00.1., r.TBepb, CaoBblii nepeyJiok, 1.35)



http://www.iprbookshop.ru/34723
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

Adobe Acrobat Reader DC - Russian | 6ecruiaTHO
Apache Tomcat 8.0.27 OecruraTHO
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 OeCIIaTHO
Google Chrome OecIuIaTHO
Java SE Development Kit 8 Update 45 SeCIUIATHO
(64-bit)

JetBrains  PyCharm  Community SeCIUIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecIuIaTHO

Kaspersky Endpoint Security 10 mus
Windows

AKkT Ha nepenauy npaB [1K545 ot 16.12.2022

Lazarus 1.4.0 OecIuIaTHO
Akt npenocraBienuss npas  MC00000027 ot
Mathcad 15 M010 16.09.2011
Akt npenocraBienuss npa  Ne Us000311 ot
MATLAB R2012b 25 09.2012
MHoro}yHKITMOHAIbHBIT
penakrop ONLYOFFICE Gecrutatnoe | GecruiaTHo
I10
OC Linux Ubuntu 6ecruiataoe 10 OecIIaTHO
MiKTeX 2.9 OecIIaTHO
MSXML 4.0 SP2 Parser and SDK OeCIuIaTHO
NetBeans IDE 8.0.2 OecIIaTHO
NetBeans IDE 8.2 OeCIUIaTHO
Notepad++ 0eCIIaTHO
Oracle VM VirtualBox 5.0.2 OecIIaTHO
. noroop Nel3918/M41 ot 24.09.2009 c¢ 3AO
Origin 8.1 Sr2 «CodrJlaitn Tpeitn»
Python 3.1 pygame-1.9.1 OecruiaTHO
Python 3.4 numpy-1.9.2 OecIIaTHO
Python 3.4.3 OecruiaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecrutatHo
WCF RIA Services V1.0 SP2 OecruaTHO
WinDjView 2.1 OecruiaTHO
R Studio OecruraTHO
Anaconda3 2019.07 (Python 3.7.3 64-
OecrutaTHO

bit)

0) CBOOOIHO PACIPOCTPAHSIEMOE IIPOrPAMMHOE 00ECIICUCHHE

STATGRAPHICS Centurion XVI Professional (Competitive upgrade)

3) CoBpemMeHHbIe TpohecCHOHATBHBIC 0a3bl JAHHBIX U HH()OPMAIMOHHBIC CITPABOYHBIC

CUCTCMbI

1. 3BC «ZNANIUM.COM» www.znanium.com:;



http://www.znanium.com/

2. IBC «YHuBepcurerckas 0u0JIM0TEKa oHIaiin» https://biblioclub.ru/;
3. 9BC «Jlanb» http://e.lanbook.com.

4) [lepeveHb pecypcoB HMH(POPMAMOHHO-TEICKOMMYHHUKAIIMOHHON ceTH «HTepHeT»,

HCO6XOI[I/IMI>IX JJ1 OCBOCHIS JUCITUTIIIMHBI

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

VI. Meroguyeckne Martepuaibl sl O0y4alOIIMXCSl 10 OCBOEHUIO
JTUCHUTLUITAHBI

KoHTponb 3HaHUI TPOBOAUTCS B KAXKJIOM CEMECTpe B JBa 3Tamna (2 MOJys),

3a KOTOpbIE  MOXKHO HaOpaTh MakcuMmaigbHO 60 OamwmoB. MakcuMaibHO
BO3MOXKHBIN Oajul 3a JUCHMIUIMHY B KaxkJaoMm cemectpe paBeH 100. 3a mepBslii
MOAYJIb MaKCHUMaJbHO MOXHO HaOpaTh 30 0awioB, 3a BTOPOM MaKCHMAaJIbHO
MOkHO Habpath 30 6amnoB. Ha 3auete moxkHO HaOpath 10 40 6aI0B, HA K3aMEHE
MOXHO MakcumanbHO HaOpath 40 GamioB. KoHTpoabHbIE pabOTHI MPOBOASTCS B
NKUCbMEHHOH (hopMe.

Monyns 1 (cemectp 6)

[IprMepHBIN IepeyeHb 3aJaHui ISl TOATOTOBKU K MOIYJIIO 1.
(BapuaHThI pa3iaudaroTces 3aJlaHueM 3HaYeHHuH a,b,c,d, e, X,i, j, f,g,h,mk).

1.MHOXECTBOM 3HAYE€HH KOHTpOJupyeMoro ¢akropa X SBIAETCS M, =

{1,2,3,4} , MHOXECTBOM 3HAYECHHI HEKOHTPOJUpYyeMOro (akTopa z SBISIETCS
{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 spdekTuBHOCTH cTpaTeruu-QPyHKIMU X , €CIU  Z - CIy4alHbBIN
(bakTop, IMEIOITUI HEOTIPEACIICHHOCTh B 3aKOHE PaCIIpeICIICHHSI
weQ={a,b,c,d,e}.

2.IlycTh B ycrmoBUsX 3aaHus | z sBISETCS HEONPEACIICHHBIM (aKTOpOM, a K

MOMCHTY IIPOBCACHUA OIICpAINH 6yz[eT HN3BCCTHO, IIPUHUMACT JIK Z 3HAYCHUC U3


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

MHOJ>XECTBa {, j} win Her. Hailitu oneHky 3@¢GeKTUBHOCTH CMEIIaHHON
crparerun ¢ =(f,g,h,w) OnepUpyroLIeH CTOPOHBI.

3.IlpssmonuHENHBIN y4acTOK TaszonpoBoaa umeeT JiuuHy 100xMm. IIpopeis

1
ra3ornpoBoJa MOKET CIIYUHUTHCA B €I'0 KOHIIAX C BCPOATHOCTSAMU P1 =—Hu
m

1

P,=—, u B CepeIuHE — C BEpPOSTHOCTBIO P,=1-P,—P. TpeOyercs

= g
pa3MeCTUTh aBapUNHBIM MOCT BAOJb Y4acTKa TaK, YTOOBI PAcCTOSHUE J0 TOYKU
aBapuu ObUIO MUHUMAJIbHBIM. COCTaBUTh MAaTeMaTHUUYECKYI0 MOJIEIb OIepaluH,
HallTu ONEHKY H(P(EKTUBHOCTH IPOU3BOJBHOM CTpATErMu ONEpUpYIOLIEH
CTOPOHBI, a TAKKE€ ONTHUMAJIBHYIO CTPATETHIO.
Monyns 2 (6 cemectp)
[IprMepHBIN TepeyYeHb 3aJaHui 11 TOATOTOBKU K MOJYIIO 2.
1.Haiitu muOxectBa Ilapero m Creiitepa B 3amaue: P(x)=sin(x); K(x)=x, oba
KpUTEpHs HAa MaKCUMyM, a X u3 oTtpeska [0,117/12].
2.Haiitn penmieHrne aHTarOHUCTUYECKOM MaTPUYHOM UTPBI C 3aJaHHOW MaTpuLe A.
Monynsb 3 (7 cemecTp)
[IpumMepHBI TepeyYeHb 3a0aHui 11l TOATOTOBKY K MOIYJIO 3.

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

1.Haittu SUPMINF; (X, Y) ¢ inf maxF;(X,y), ecmm
veg2 15j<38 xeE? 1<j<3

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

F; (X) = dx, —2Xx,.

2.Haittu wmHoxkectBa Ilapeto wu Creltepa aHATUTUUYECKUM  METOJOM
(uccnenoBaHue B MPOCTPAHCTBE AILTEPHATUB), €CIIU

F(xy) =k +y%

F,(x,y) = (x~8)* +n(y -8)*;

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



3.B ycnoBusx 3amauyd 2 HAWTH pELIEHUWE IyTEM MCCIEI0BAaHUS 3HAYCHHM
KpUTEPUATHHBIX (DYHKIIUN B MPOCTPAHCTBE 3HAUCHUI YaCTHBIX KPUTEPHCB.

4 Haiitu metoaoM MHoOXuUTeNeld JlarpaHka YCIOBHBIA JKCTpeMyM (GYHKIIUH
f(Xx,2)=x+2z> TpH yCIOBUH 27 —3x =12. YKa3arh TUII SKCTpEMyMa.
S5.IlpuBectn mepBbIE JABE UTEpalMM NpPH MOUCKE IJKCTpEeMyMa (PyHKIUU
g(x,y)=(x—2)>+(y—1)*, B3IB B KayeCTBE HAYAJILHOTO MNPHUOJVKCHHS HAdaIo
KoopauHart. [ IpuBecTy reoMeTpU4ECKY0 HUHTEPIPETALIHIO.

6.Pemuts 3anauy

9(x+1)* + (y +5)> > min
g2’

B3sIB 32 HaUaJIbHOE MPUOIIKEHUE TOUKY (X,,Y,) = (a,b),

a) METOJOM MMOKOOPJIMHATHOTO CITyCKa;
0) MeToI0M KOH(UTYpaLIHii;
B) METOJIOM HAaWCKOPEUIIIETO CIyCKa;
r) metoaoM HrroToHa.
CpaBHUTH MOITYYEHHBIEC PE3YIIBTATHI.

Monynsb 4 (7 cemecTp)

[IprmMepHBIi TepeyeHb 3aJaHui 11 TOATOTOBKU K MOIYIIO 4.
(BapuaHThI pa3anyaroTcs 3HAYCHUSAMH BEJIMYUH d,e,h, g, M, K1 QyHKIUHA t(x)).
1.Haiitn mapameTphl a,b,c, Ipu KOTOPBIX B Touke (0,e) gocturaercs rio0aibHBIN
MUHUMYM QyHKIHN f(X,y) = ax® +bxy+ y* +6x+cy .
2.Haiitu nokanbHble U riI00albHbIE SKCTPEMYMBbI, HIDKHIOIO M BEPXHIOK I'paHH, a
TaK)K€ TOYKH JIOKAJIBHBIX U TI100aTbHBIX IKCTPEMYMOB (DYHKITUU
f(X)=(X+h)(x+3)(x+Q).
3.SBnsercsa 1 yHuMoganbHOM Ha otpeske [-10,10] pynkmus f(x) = /(x—d)(x+e) .
4 IlpuBecTu mepBbIC YEThIpE UTepanuu sl MeTojna PuboHAYYM MHUHUMU3AIUU
¢byukmun t(X)
Ha otpeske [d,e].
5. llepent OT COAEPKATEIBHOU TIOCTAHOBKM 33aJa4d K MATEMATUYECKOU

ITIOCTaHOBKE.



Jlnst u3rotoBneHuss AByX BUAOB npoaykuuu Pl m P2 ucnone3yroT Tpu BHIa
ceipbsi: Cl, C2 u C3. 3anacel ChIpbsi, KOJIUYECTBO €AMHUI] ChIPbsl, 3aTPAYUBAEMBbIX
Ha U3rOTOBJIEHUE €AMHULIBI IPOIYKILMH, a TAK)KE BETMYMHA TPUOBLIN, OTydaeMOon

OT pealii3aliy €IMHULIbI IPOAYKIMHU, IPUBEICHBI B CJIEIYIOIIEH TabuIIe.

Bun ceipbst | 3anac ceipbs KosmuecTBo enuHUIL CHIPBS, UAYIINUX
Ha U3rOTOBJICHUE €UHULBI TPOTYKIINH

P1 P2

Cl 20xM 2 3)

C2 40 8 3)

C3 30xK 5 6

[IpuObLIb, MONyyaemasi OT peaau3aluu 5xM 4xK

€AUHULIBI IIPOTYKIIUN

Heo0xoaumMo coCTaBUTh TaKOW IUIAH BBITYCKAa NPOAYKIMHU, YTOOBI MpH €€
peanu3anuy NoJIyYUTh MAKCUMAJIbHYIO IPHUOBLIb.
Bonpoce! AJ1s1 HOATOTOBKH K 32a4eTy U K3aMeHYy.

MaremaTnueckasi MOJieJIb ONIEPALIMYU M €€ KOMIIOHEHTBI.
e VYCIIOBUS HPUHATHUS PELLICHUN.
o Uudopmanmonnas runore3a u nHGOPMAITUOHHAS (QYHKITUSL.
e KOMITOHEHTBI MOJIENN OTIEPALIIH.

Crparerum u X BUbIL.
e [IpuvHIMIT ONITUMATBHOCTH CTPATETHM.
o Kpurepuu ornenku 3p(HeKTHBHOCTH CTpaTETHIA.

MHorokpurepuaibHbie 321241 BLIOOPA ¥ IPUHSTHS PellIeHUI.
e (CBEpTKa KPUTEPUEB.
e [lapero-onTUManbHBIE CTPATETUH, CIEUTEPOBCKUE CTPATETUH.
e Mertosl noctpoenus MHOxecTB [lapeTo u Creitrepa.

Heo0xogumple yc10BUs MAKCUMMHA.
e (BeneHME MaKCUMMHHOM 3aadyd K  3aja4€  MaTeMaTU4YeCKOro
MIPOrPaMMHUPOBAHU.
e MeToapl HaX0XKIEHUS ONITUMAJIBHBIX TAPAHTUPYIOLIUX CTPATETUM.

IIpunsiTHe perieHuii B KOHQPIUKTHBIX CUTYallUsIX.
® AHTaroHMCTUYECKUE UTPHI IBYX CTOPOH.



L MCTOI[I)I PEHICHUS MAaTPUYHBIX aHTAarOHUCTUYCCKHUX UIP.
L MGTOI[BI PCUICHUA BBITYKJIBIX 1 BOTHYTBIX UI'D.

BeckoaJniuoHHbIe UTPHL.
e (Curyanu paBHOBECHSL.
e [Ipunuumn Hama.
e MeTto/1BI pelieHNs: 06CKOHEUHBIX OCCKOATUIIMOHHBIX HTP.
e Merto/IbI pellieHUs OUMATPUYHBIX UTP.

Hepapxuyeckue Urpsbl.
o [Ipunmun Htakens6epra u ['epmeiiepa.
e MerTo/Ibl PELIEHNUS UEPAPXUUECKUX UTP.
o JluddepeHmanbHbIE UTPBL.
e HeoOxomumble W AOCTaTOYHBIE YCIOBHSI ONTUMAIBHOCTU CTpATErvil B
JTUHAMAYECKON ONEPALIH ABYX CTOPOH.

CerteBble 3a1a4H.
e MeToapl CETEBOrO IUIAHUPOBAHUSL.
e lIMuTalMOHHOE MOJIETTMPOBAHUE.
e JTanbl UMUTAIIMOHHOTO SKCIIEPUMEHTA.
e MeTo/Ibl UMUTAILIUHU CTYYalHBIX BEJIMYUH M COOBITHIA.

Munnmusaums (yHKUHMH OJHOM IepeMeHHON
e Kiaccmyeckne MeToIbl ONTUMU3ALIHH.
e Merobl YUCIEHHOTO MOMCKAa MUHUMYMa (DYHKIIMH OJTHOI MEPEMEHHOM.

Metoabl mnoucka 0e3yCJIOBHBIX JKCTPEMyMOB  (YHKIIMIA  MHOTHX
nepeMeHHbIX
o Knaccumueckue MeToIpbl.
e [’paJlE€HTHBIC METOBL
e Meroa MOKOOPAMHATHOTO CITyCKa.
e Meron HeroToHa.

MeToabl IOUCKA YCJIOBHBIX IKCTPEMYMOB (PyHKIIMA MHOTUX IIePEMEHHbIX.
e Meron mHOXUTENEN Jlarpanxka.
e Meron mrpadHbix GYHKIUH.
e Meron 6apbepHBIX (PYHKITUH.

3axaun ONTUMAJIBLHOIO YIIPABJICHUS.
e [Ipunumn makcumyma [lonTpsiruna u npuHnmn beummana.
e 3ajauu BapHalMOHHOIO UCUMCIICHUSL.



Meroanyeckue peKOMEHIAUMH IO OPraHU3alUM CAMOCTOSATEJbHON PadoThl
CTYACHTOB
B unensix obecniedeHHs caMOCTOSATEIBLHOM pabOThl CTYJEHTOB BBIIAIOTCS
CaMOCTOATENbHbIE HHIUBUAYaIbHbIE 3a1aHus. CyTh 3aJlaHUs —aHAJIU3 U3y4aeMbIX
B JUCUUILIMHE METOAOB U alrOPUTMOB. B 3aBUCMMOCTH OT CIOKHOCTH 3aJaHUS,
UX KOJIUYECTBO MOKET BaApbUPOBATHCS OT 2 0 3 HAa OAUH MOAYJIb.
Tembl u hOpMBI KOHTPOJIS.
Tema 1. MaremaTnueckast MOJIENb ONIEPALIUMU U €€ KOMIIOHEHTHI.
dopma KOHTPOJIS: KOJUIOKBUYM.
Tema 2. Ctpareruu v uxX BUbI
dopmMa KOHTPOJISL: KOJUTOKBHYM.
Tema 3. MHOroKpuTepHaIbHbIE 33/1a41 BIOOPA U IPUHSTHUS PELLICHUH.
®dopma KOHTPOJISL: TOMAILHSI KOHTPOJIbHAas padoTa.
Tema 4. HeoOxoaumble ycioBHsS MaKCUMUHA
dopmMa KOHTPOJISL: IOMAIIHSAS KOHTPOJIbHAs padoTa.
Tema 5. [punsiTre pelieHnii B KOHPIUKTHBIX CUTYAIIUSX
dopma KOHTPOJISL: TECTUPOBAHHE.
Tema 6 beckoaTMITMOHHBIE UTPbI
®dopma KOHTPOJIS: JAOMAIIHSAS KOHTPOJIbHAS padoTa.
Tema 7. Uepapxudeckue Urpsbl
®dopma KOHTPOJISL: JAOMAIIHSAS KOHTPOJIbHAS padoTa.
Tema 8. CereBble 3a1aun
dopMa KOHTPOJIS: KOJUTIOKBAYM.
Tema 9. Munumuzaryst QyHKIMHA OJJHOM TIEPEMEHHON
®dopmMa KOHTPOJISL: TOMAIHSASL KOHTPOJIbHAs padoTa.
Tema 10. Metonsl moucka O€3yCHOBHBIX O3KCTPEMYMOB (YHKIMH MHOTHX
NIEPEMEHHBIX
dopma KOHTPOJIS: TECTUPOBAHMUE.
Tema 11. MeTonpl HOMCKa YCIOBHBIX SKCTPEMYMOB (DYHKIIMH MHOTHX TIEPEMEHHBIX

dopma KOHTPOJISL: KOJIJIOKBAYM.



Tema 12. 3agaun oNTUMATBHOTO YIIPABICHUS

dopma KOHTPOJIA: JOMAIIIHSI KOHTPOJIbHAsE padoTa.

VIl. MarepnanbHO-TEXHHYECKOe o0ecreyeHue

JI71st MaTepranbHO-TEXHUYECKOT0 00ECICYeHUS AUCIIUTUIMHBI UCTIOIb3YIOTCS
Hay4dHasi OuOIroTeKa, ayAUTOPUU JJIs IEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH. [{7s
BBIIIOJIHEHHS JIONOJIHUTEIBHBIX 3aJaHU HyXHA BO3MOXXHOCTb HCIOJIb30BaHUS
pecypcoB HMHTepHET (KOMMBIOTEPHBIM KiIacC € JMIEH3UOHHBIM MPOrPaMMHBIM
oOecrieueHreM, J0CTyN B IHTEpHET EHTp I CaMOCTOSITEIIbHON PabOThI).

st aynuropHoii padoThbl.

VYuebnas aymutopust Ne 206 Habop yueOHoi1 mebenu,

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

Caoosvlii nepeynok, 0.35 MIPOEKTOP.

VYuebnas aymutopus Ne 308 Habop yueOHoi1 mebenu,

170002, Teepckas o6a., e.Teepw, | 3KpaH,

Caoosvuii 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 | KpaH,
oOyyaromuxcsi: MapKepHas JJ0cKa,
Komnbrorepnsiii kimacc Ne3 | mpoekTop,
¢akynprera [IMuK KOHIUILMOHED.

Neo 4B

170002, Teepckas o061,
2. Teepw, Caoosvlil nepeyiox,
0.35

VIIIl. CBenenusi 00 00HOBJIeHUM pado4eii MPOrpaMMbl IUCHMILTAHBI

Norr.m. OOHOBNIEHHBIN pa3zen Onucanue PexBu3nuTHI
paboueit mporpaMmMbl BHECEHHBIX JIOKYMEHTA,
JTUCILUIITNHEBI W3MEHEHUHN YTBEPIMBIIIETO




N3MCHCHUA

3. O0beM IUCIUTLIMHBI Brinenenne  4wacoB  Ha | OT 29.10.2020 roja,
MIPaKTHIECKYIO mportokon Ne 3 ydeHOro
MIOATOTOBKY copera (haKympTeTa

Il. Coneprxanue IUCLUIUIMHEL | Beinenenne  wacoB  Ha | Or 29.10.2020 roja,

CTPYKTYPHPOBAHHOE II0 TeMaM | IPAKTUIECKYIO npotokoa Ne 3 ydeHOro

(pazienam) c yKasaHyeM | MOATOTOBKY 10 TeMaM coBera (haKynpTeTa

OTBE/ICHHOTO Ha HUX KOJIMYECTBA
AKaJICMIUYECKUX YacOB M BHIIOB
y4eOHBIX 3aHITHI

V. YuebHO-MeTOIUYECKOE U
nH(popMarmoHHOE
obecrieueHre JUCIUTIITUHBI

2) IIporpammHoe obecrieueHme

Buecennl u3MmeHeHHUs B
MpOrpaMMHOE
oOecrieueHue

Or 29.09.2022 ropna,
npoTokoa Ne 2 y4yeHoro
coBeTa (pakyibTeTa

VIL. MarepuanbHo-
TEXHUYECKOE 00eCIIeYeHE

Buecensl u3MeHeHHS B
MaTepHaIbHO-
TEeXHHYECKOE
o0ecrnieueHue ayIuTopuil

Or 29.09.2022 roxa,
potokos1 Ne 2 y4yeHoro
coBeTa (pakyibTeTa

V. Y4yeOHO-MeTOAnYECKOE u
UH(POPMALIMOHHOE
obecreyeHre TUCIUIITIHHBI

2) [IporpammHoe obOecreyeHue

BHecenbl u3MEHEHUS B
MIPOrPaMMHOE
oOecrieueHue

Or 24.08.2023 roxa,
npotokosa Ne 1 ydeHnoro
coBeTa (pakyibTeTa




