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|. AHHoTanMa

1. lean 1 32124 M CHUIIJIMHBI
[enmpr0 OCBOCHUSI JAHHOW TUCIIMIUIMHBI SBJISIETCS BRIPAOOTKA Y CTYJICHTOB HaBBIKOB I10
COCTABJICHUI0 MATEMATUYECKUX MOJEIECH OIEpaluii M NPUMEHECHHIO MMH METOOB
MCCIIETOBAHMSI OTIEPALVIA ¥ ONITUMH3ALIUH TIPU TTOUCKE ONTUMAITBHBIX CTPATETHIA.
3aauaMu OCBOCHUS JUCLIATUIMHBI SBJISIFOTCS:

e (OcCBOEHME CTYACHTAMH METOJOB COCTaBJICHUS MAaTEMaTHYECKUX MOJENIEH
orepaiuii, OHeHKH A(PPEKTUBHOCTU CTpATEruid, PEHICHUs] MHUHHUMAKCHBIX
3a11ay;

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.

JI1s ycrnentHoro yCBOeHuUsl Kypca He0OXOAUMbI 3HAHUSI OCHOBHBIX TOHSTUI
u3 MaTEMaTUYECKOTr O aHaJm3a, JIMHEUHOMN anreOpsl, JIMHEWHOTO
MPOTPaMMHUPOBAHUS U TEOPUU BEPOATHOCTEM M MaTEeMaTUYECKOW CTAaTUCTHUKH, a
TaKK€ HaBBIKM pELICHHUS OCHOBHBIX 3a/lad, pacCMaTpUBAaE€MbIX B 3THX
JTUCLUIUINHAX.

3. O0beM JUCHMILNIMHBI: / 3a4eTHBIX €IUHHIILI, 252 akaJeMHUYECKHX Yaca, B
TOM 4HCJIe:

KOHTAKTHAA ayJAUTOPHAs padora: neKuu 62 yaca, MpaKTuIecKue 3aHsaTus 31
Yac, B T.4. MpakTuieckas noarotoBka 10 yacos;

KOHTAKTHASI BHeAayJUTOPHAasi PadoTa: KOHTPOJIb CAMOCTOSITEIHLHOM pabOThI
-- ____, B TOM YHCJE KypcoBas pabota -

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

4. Ilnanupyemble pe3yJibTAThl 00y4eHHs 10 JUCHUILINHE, COOTHeCEHHbIE ¢

IJIAHUPYEeMBbIMH Pe3yJIbTATAMU 0CBOEHHUsI 00pa30BaTeIbHOI MPOrpaMMbl



[Tnanupyemble pe3ybTaThl

OCBOEHHSI 00pa30BaTEIHLHON

nporpaMmel (popMHUpyeMbIe
KOMIICTEHITIH)

[Tnanupyemble pe3ynbTaTsl 00y4eHHs 110 AUCIUIIIUHE

Vkasvieaemest koo u
HAUMeHO6AaHUue KomnemeHyuu

Hpueodﬂmc;z quuKamopbl 00CMUdICEHUS. KomnemeHyuu 6
coomeemcmeuu Cy’-t€6HblM niaHom

OIIK-1 CmocobeH mnpUMEHSTH

dbyHIaMEHTATbHBIC 3HaHMS,
MOJTyYCHHBIC B obsactu
MaTeMaTHYECKUX u (mm)
€CTEeCTBEHHBIX HayK, u
HCII0JIh30BaTh 1704 B
npodecCuoHAIbHON
JeATEIIbHOCTH

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

OIIK-1.2 Pemaet THUIIOBBIC MaTeMaTHUYEeCKHE Hu
€CTECTBEHHOHAYYHBIC 3a]1a41

OIIK-1.3 PabortaeT co cTaHIAPTHBIMM MaTEMaTHYECCKHUMHU

MOJCIIAIMU IIpU pCIICHUN HpO(I)CCCI/IOHaJIBHBIX 3aaa4

5. (I)opMa HpOMeH(yTOqHOﬁ aTTeCTallui 1 CEMECTP IMPOXOKACHUSA

6 CCMCCTP- 3a4CT, 7 CCMCCTP — 3K3aMCH.

6. SI3bIK MpenoIaBaHus PYCCKUIl.

Il. Conep:xkaHue TUCHMILINHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3jesiam) ¢

YKazaHUuEM OTBCIACHHOI'0 HAa HHUX KOJUYIECTBA aAKAACEMHUYCCKHUX YaCO0B M BU/I0B

Y4eOHbIX 3aHATHI

VYyeOHast mporpamma — Bceero KonTakTtHas pabora (4ac.) Camocros
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Maremaruueckass MOZAEIb OIEpalu 20 4 2 2 0 14
1 €€ KOMIIOHEHTBI
Crparernu v uX BUIBI 17 2 2 2 0 13
MHoOroKpHTEepHUaIbHBIE 3amaun | 22 6 3 2 0 13
BBIOOPA U MIPUHATHUS PEILICHUN




HeobxommMbie ycnoBrsi MAKCUMIHA 19 6 2 0 11
[punsTue pemenuii B KOHQIUKTHBIX | 24 6 2 2 0 16
CHUTYaLIUSIX
beckoanmuimoHHbIe UTPhI 18 4 2 0 12
Hepapxuueckue Urpbl 20 4 2 0 14
CereBble 3a1a4n 21 6 2 2 0 13
Munumvuzamss  QYHKIMA — OJTHOM 23 6 4 0 13
MIEPEMEHHOM
Meroapl  moucka — Oe3yCIOBHBIX 23 6 4 0 13
IKCTPeMyMOB ~ (YHKIIMHA  MHOTHX
TIEPEMEHHBIX
MeTtonpl TIOHICKA YCIIOBHBIX | 23 6 4 0 13
OKCTPeMyMOB  (YHKIIMHA  MHOTHX
MIEPEMEHHBIX
3anauu ONTUMAJILHOTO YIIPABJICHUS 22 6 2 0 14
UTOIro 252 | 62 31 | 10 0 159
I11. O6pa3oBaTenbHbIE TEXHOJIOTHHU
YuebHas mporpamma — Bup 3ansaTus OO6pazoBatenbHbIC TEXHOJIOTUI
HauMEHOBAaHHE Pa3eNIOB U
TEM (8 cmpocom
coomeemcmaul ¢ pazoeiom
Il PI1]])
Marematuyieckast Mozens | JIeKIuu, mpaKkTHIecKue 1. V3noxxeHne TeopeTuuecKoro
3aHSTHS
OTIepAITH ¥ €€ KOMITOHCHTBI MaTepuaia
2.Pemenue 3aga4
Crpareruu u X BUJIBI Jlexiuu, mMpaKTUYECKUE 1.U3noxxeHne TeOpeTHIeCKOro
3aHSATHS MaTepuaia

2.Penrenue 3amau

MHOTOKpI/ITepI/IaJ'IBHBIC 3aaa41 .HCKI_II/II/I, MMPAaKTUYICCKUC

BBIOOPA U MIPUHATHUS PEILICHUH | 3aHATHS

1.U3noxeHne TeopeTUIeCKOro
Marepuasa

2.Penrenue 3amau

Heobxonumble ycnoBus | JIekuuu, IpakTHYecKHe

MaKCHUMHKHa 3aHATUA

1.13n0oxeHnne TeopeTudecKoro
Marepuana

2.Pemenue 3amay




[Ipunstue peleHu B | Jlexuuu, mnpakTU4ecKue 1.13n0xeHne TeOpeTHUECKOTO
KOH(JIMKTHBIX CUTYaIHSIX 3aHATUSA MaTepuana

2.Pemenue 3amau

BeckoanuimoHHbIe Urpbl Jlexuuu, mnpakTUYECKUE 1.U3noxxeHne TeopeTHUeCcKOro
3aHATUS MaTepuaia

2.Pemenue 3amay

Hepapxuyeckre urpbl Jlekuuu, mnpakTUYECKUe 1.13noxenne TeopeTHIecKoro
3aHSATUS MaTepuaia

2.Pemenue 3amay

CeteBnle 3a1a41 .HGKI_[I/II/I, IMPaKTUICCKUC 1. U3noxeHue TCOPETUICCKOI'O
3aHATHA Marcpuraia

2.Pemenue 3amay

Munnmuszanyst ¢ynkumm | Jlekunu, mnpakTuyeckue 1.U3noxxeHne TeopeTuuecKoro
OJIHOM NEpPEMEHHON 3aHATHS MaTepuaia

2.Pemenue 3amay

MeTtonpl moncka Oe3ycinoBHBIX | JIeKIMU, TpaKTUYECKHe 1.U3noxxeHne TeopeTHuecKoro
IKCTPEMYMOB GyHKIMH | 3aHATHS Marepuana

MHOTHUX [IEPEMEHHBIX 2.Pewenue 3anau

Meroapl mouCKa  YCIOBHBIX | JIeknMM, NpakTHYeCKHe 1.13n0:xeHnE TEOPETUUECKOTO
IKCTPEMYMOB GyHKIMH | 3aHATHS Marepuana

MHOTHUX [T€PEMEHHBIX 2.Pemienue 3aaau

3angaun ONTUMAJIIBHOIO | JIeKnuH, npakTHYecKHue 1.13n0xeH1E TEOPETUUECKOTO
yIIpaBJICHUS 3aHATUSA MaTepuana

2.Pemenue 3amay

[IpenonaBanrie y4eOHOM JUCUMILIMHBI CTPOUTCA HA COYETAHMM  JICKIIH,
MPAKTUYECKUX 3aHATUI U Pa3Iu4HbIX (DOPM CaMOCTOATEIbHON PabOThl CTYIEHTOB.
B npornecce ocBoeHMS AUCHMIUIMHBI UCIIOJB3YIOTCS CIEAYIOLUe 00pa3oBaTebHbIE
TEXHOJOTHH, CIOCOOBI M METO/bl (POPMHUPOBAHMS KOMIIETEHILIMI: KJIACCHYECKHE
JEKUWH, TPAKTUYECKUE 3aHATUS B  JUAJOTOBOM  PEKHMME, BBIIIOJHECHUE
WHMBUTyaJIbHBIX 3aJaHUI B paMKaX CaMOCTOSITEILHON paOOTHI.

JucuuninHa npeaycMaTpUBaeT BBIMOJHEHUE KOHTPOJIBHBIX PabOT, MHUCHbMEHHBIX

JIOMAIIIHUX 33/IaHUMH.
IV. Onenounsle  MaTepuajbl Uil  NpoBeleHHs]  TeKylled H

NMPOMEKYTOYHOM aTTecTAlNu



Jlns mpoBeneHns TeKyIen 1 TpOMEKYTOUYHON aTTECTALNN:

OIIK-1. Cnocoben mnpuMeHsATh (QyHIAMEHTAIbHbIC 3HAHHS, TOJYyYCHHBIC B
o0nacTh MaTeMaTHUYeCKUX U (WJIM) €CTECTBEHHBIX HAayK, M MCIIOJNb30BaThb HUX B
npodecCHOHaEHOM NS TETEHOCTH

OIIK-1.1. 3HaeT OCHOBHBIE MOJOXEHHS W KOHLENLIHUU MAaTeMAaTUYECKUX U
€CTECTBEHHBIX HAyK

1). PemmuTh ONTUMHU3AIMOHHYIO 33]1a9y

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

METOAOM HOKOOpI[I/IHaTHOFO CHyCKa, B3sB 34 HA4YaJIbHOC HpI/I6J'II/I)KCHI/Ie TO‘IKY
(XO’YO):(&b)-

2) Pemmuts OIITUMH3AaIIUMOHHYIO 3a/la1y MCTOJ0M HaHCKOpeP'IIHCFO CITyCKa.

9(x+1)*+(y +5)> > min
g2’

B3sIB 3a HayaJbHOE MPUOIIKEHUE TOUKY (X,,Y,) = (a,b).

3). IlucemenHblii oTBeT MO TeMme Kypca «[IpuBecTn anropuT™ penicHUs
MHUHUMAKCHBIX 1 MAKCUMHHHBIX 3a7a4 ONTUMU3ALINI.
Crnioco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepun ouenuBanus:
3agayva pelreHa MmojHoOCThI0 - 6 OaioB;
3agava cOIEpKUT HETOYHOCTH M HE3HAUYUTENIbHBIC OLIMOKH - 4 Oaia;
Pemmenue conepxut rpyOblie oMok - 2 6aiia.
OIIK-1.2. Pemraet TUIOBBbIE MAaTEMATUUECKUE U €CTECTBEHHOHAYYHBIC 3a]]a41
1) IlpuBecTr anropuT™ pelICHHs] ONTUMU3ZAIMOHHBIX 33714 METOJOM MHOXKHUTEIEH
Jlarpanka u pemuTh 3a1a4y:
«Haittn ycnoBHbIN 3kcTpemyMm dyHkimu — f(x,z) = X+ z° IIpU yCIIOBUHU
2z —3x =12. YKa3aTbh THUII SKCTPEMyMa.»
2) IlpuBectTn mepBBIE JABE WTEpAlMU TMPU TOUCKE MHUHUMYMa (YHKIIUU
g(x,y) = (x—2)* +(y-1)*rpaAMeHTHBIM METOJOM, B35SB B Ka4yeCTBE HAYAJILHOIO

NpUOJIMKEHUST Hayaslo KoopauHaT. [IpuBecTy reoMeTpruuecKyro HHTEPIPETAIHIO.



3) HaiiTu okanbHbIe U TI00aIbHBIC SKCTPEMYMBbI, HIDKHIOIO ¥ BEPXHIOIO TPaHU, a
TaK)Ke TOUYKH JIOKAJTBHBIX U TI100ABHBIX SKCTPEMYMOB (DYHKITHH
f(x) =(xX+h)(x+3)(x+Q).

Crnioco0 npoBeAeHHs — MMCbMEHHBIN.

Kpurepun onenuBanus:

3aiaya pelieHa MoJHOCThI0 - 6 0aJioB;

3amayda coepKUT HETOYHOCTH M He3HAYUTEIbHBIE OIMTUOKY - 4 Oana;

Pemenue conepkut rpyObie ommoOku - 2 Oana.
OIIK-1.3. PabGortaer co cTaHAAPTHBIMH MaTEMaTHMYECKUMU MOJEISIMHU IPU
perieHny npopecCUOHaANbHbBIX 3a7a4
1) ®opmanuzoBaTh ciaenyromyoo 3agady. HeoOxomumo ra3uduimpoBaTh
HaceneHHbld MyHKT A(0,0) myreM MNpoBEAEHUS BETKM OT MAarvcTpajbHOIO
razonpoBoja, coeaunstoniero myHktel B(20,0) u C(0,30) u umeromero
MPSAMOJIMHEHWHBIN BUA. HalTH caMblil JEMIEBBI BAPUAHT IPOEKTA, €CIU MPOKIAIKa
1 xm razonpoBoga ooxoautcs B 3 MiH. py0. KoopauHaTel yHKTOB JTaHbI B KM.
PemuTe nosiy4eHHY0 ONTHUMH3AUOHHYIO 3a4a4y.
2) IlpuBecTr mepBbie YeThIpe UTEpaLUH sl MeTona dDubOHAYYM MUHHMHU3AIMH
byakiun y=X*> Ha otpe3ke [d,e]. rme 3HaueHus d M ¢ ONpeNeAIOTCA HOMEPOM
BAapUAHTA.
3) MHOXeCTBOM 3HAaY€HUN KOHTPOIMPYEMOTO  (akTopa X  SBISIETCSA

M, ={1,2,3,4} , MHOXECTBOM 3HaUE€HUI HEKOHTPOJUPYyEeMOTo (pakTopa z sSBISETCS

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

1 -13 -10
3 .13 1 0
FD=ly 7 3 6 o
6 0 4 1 2

Haiitu ouenky 3¢)EeKTUBHOCTH CTpaTeruu-QyHKIMU X , €CIM Z - CIy4YalHbIHA
bakTop, IMEIOITNI HEOTIPEICIICHHOCTh B 3aKOHE PaCTIPEICIICHHUSI
weQ={a,b,c,d,e}.

Crnioco0 mpoBeieHNs — MUChMEHHBIH.



Kpurepuu oneHuBanus:

3agayda pellieHa MojJHOCThI0 - 6 0aIOB;

3aaya coAEpKUT HETOUHOCTH U HE3HAUUTEIbHBIE OLIMOKY - 4 Oasua;
Pemenne conepxut rpyObie ommoku - 2 6aia.

V. YueOHo-MeToANYecKOe U HH(pOPMALIMOHHOE o0ecTiedeHre TUCIMILINHbI
1) Pexomenmyemas iuteparypa

a) OcHOBHas JIUTEpaTypa:

1. KouerypoBa E.A. Teopuss u METOAbI ONTHUMH3ALMUM [DIEKTPOHHBIA pecypc:
yueOHoe mocoome/E.A. KouerypoBa. — DJIEKTpPOH. TEKCTOBBIC TaHHBIE. —
Tomck: Tomckmii monurexHuueckuii yHuBepcurer, 2013. — 134 c.— Pexum
noctyna: http://www.iprbookshop.ru/34723

2. Pxerckuit, C.B. HccnenoBanue omeparuii [DIeKTpOHHBIN pecypc]: yueOHoe
nocobue — InexTpoH. aaH. — Cankr-IletepOypr: Jlanb, 2013. — 480 c. —
Pesxum noctyna: http://e.lanbook.com/books/element.php?pll_id=32821

3. Mypowmues, JI.FO. Meroasl onTUMU3aluu U MNPUHATHE NPOCKTHBIX PEIICHUIL:
ydyeOHOe TmocoOue Jyisi MarucTpaHtoB 1o  HampaieHuto 11.04.03 /
J.YO. Mypomuie, B.H. lllamkun; MuHuctepcTBO  00pa3oBaHUA W HAyKH
Poccuiickoit ~ ®enepauun, DenepanbHOe  TOCyIapCTBEHHOE  OIOJKETHOE
0o0pa30BaTeNbHOE YUYPEKIEHUE BBICIIET0 MPOPECCHOHAIBHOIO 00pa30BAHMS

«TaMOOBCKMII TOCYJAapCTBEHHBI TEXHUYECKUW YHHMBEpPCUTET». - TaMOOB:
NznarensctBo @I'BOY BIIO «TI'TY», 2015. - 80 c.: ni., Tabm., cxeM. - bubmmorp.
B kH.. - ISBN 978-5-8265-1451-1; e [DnextpoHHslli pecypc]. - Pexum

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

0) JononHutenpHas IMTEpaTypa:

1. Kupumnos, FO.B. Ilpuknagasie MeToabpl ONTUMM3AIMU : ydeOHOe mocooue /
FO.B. Kupmmnos, C.O. Becenosckas. - HoBocubupck : HI'TY, 2012. - Y. 1.
MeTtonp! pemeHus 3a1a4d JMHEHHOTO TporpammupoBanus. - 235 c. - ISBN 978-5-
7782-2053-9 ; To Ke [D1eKTpOHHBIM pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=228968

2) ITporpammHoOe obecrieueHne

KomnbrorepHblii kjaace (paky/abTeTa NPUKIATHON MaTeMAaTHKU U KnOepHeTHKH Ne 40
(170002, TBepckas 00.1., r. TBepb, CagoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian GecIuiaTHO

Apache Tomcat 8.0.27 0ecCIIaTHO
I'ocynapcTBeHHBIM KOHTPAKT Ha [IOCTaBKY
Cadence SPB/OrCAD 16.6 JIMIIEH3MOHHBIX MPOTPaMMHBIX TpoaykToB 103 -

I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 O€eCILIaTHO



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

Google Chrome OecIIaTHO
Java SE Development Kit 8 Update 45 SeCIUIATHO
(64-bit)
JetBrains  PyCharm  Community SeCIUIATHO
Edition 4.5.3
JetBrains PyCharm Edu 3.0 OecIuIaTHO
\'fvﬁf]%egjviy Endpoint Security 10 st | o nepeauy npas [IKS45 ot 16.12.2022
Lazarus 1.4.0 OecrIaTHO
Akt mpenocraBienuss npas  MC00000027 ot
Mathcad 15 M010 16.09.2011
Akt npenocraBieHuss mnpaB  Ne Us000311 ot
MATLAB R2012b 25 09 2012
MHuoro(dyHKIIMOHAIbHBIN
penaktop ONLYOFFICE 6ecriatHoe | GecriiaTHO
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++ OecIuIaTHO
Oracle VM VirtualBox 5.0.2 OecIIaTHO
- noroBop Nel3918/M41 or 24.09.2009 c¢ 3AO0
Origin 8.1 Sr2 «CodtJlaitn Tpeitn»
Python 3.1 pygame-1.9.1 OecruiaTHO
Python 3.4 numpy-1.9.2 OecIaTHO
Python 3.4.3 OecIIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | 6ecruratHo
WCEF RIA Services V1.0 SP2 OecIIaTHO
WinDjView 2.1 OecruiaTHO
R Studio OecruraTHoO
Anaconda3 2019.07 (Python 3.7.3 64-
bit) OecriaTHO

0) CBOOOIHO PACIPOCTPAHSIEMOE ITPOrPaAMMHOE 00SCIICUCHHE

STATGRAPHICS Centurion XVI Professional (Competitive upgrade)

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

CUCTCMbI

1. 3BC «ZNANIUM.COM» www.znanium.com;

2. OBC «YHuBepcuTeTckas 0mbamoTexka oHJain» https://biblioclub.ru/;

3. I3BC «JIaup» http://e.lanbook.com.

4) IlepedeHp pecypcoB MH(POPMAMOHHO-TEIEKOMMYHHKAIIMOHHON ceTH «HTepHeT»,

HEOOXOIMMBIX I OCBOCHHUS TUCIUAIUINHEI


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

WurtepHer-yHUBepcuTeT hitp://www.intuit.ru

V1. Meroauueckue MaTepuajbl [Jisi 00y4YalOIIMXCA 10 OCBOEHHIO
JTUCHUTLUITAHBI

BaxxHolt coctaBmstomedt nanHoro paszgena PII[ sBastorcs TpeboBaHus K
PEUTUHT-KOHTPOJIIO C yKa3aHUEeM OaJuioB, paclpeeeHHBIX MEXIYy MOIYJIAMH U
BUJIaMH pabOThI 00yJaIOIIUXCS.

MakcumanbHast cymMma OayI0B no  y4yeOHOMU TUCLUIUIMHE,
3aKaHYMBAIOIIEHCA 3a4eToM, Mo uToraM cemectpa cocrtasisier 100 GamioB (50
6aoB - 1-i moxynb u 50 6amioB - 2-if MOIYIb).

Crynenry, HaOpasuiemy 40 6aioB U BBIIIE IO UTOraM pabOThI B CEMECTpE,
B OK3aMEHAIIMOHHOW BEJIOMOCTHM M 3a4ETHOW KHIDKKE BBICTABJISIETCS OIICHKA
«3auteHoy». CTylleHT, HaOpaBIHii 10 39 O6aNI0B BKIIOYUTEIBHO, CAAET 3a4ET.

MakcumainbHast cymMma OayoB o yueOHOMI JTUCITUTUTMHE,
3aKaHYMBAIOIIEHCS SK3aMEHOM, 0 UToraM cemecrtpa cocrariser 60 6amios (30
6amoB - 1-i moxynb n 30 6aIoB - 2-if MOIYIb).

OOGyuaroriemycsi, HaOpaBmemy 40-54 Oamna, Tpu TOABEASHUU HTOTOB
ceMecTpa (Ha TOCJICIHEM 3aHSATUU MO JUCIUIUIMHE) B PEUTHUHTOBOW BEJOMOCTH
ydeTa YCIEeBAaeMOCTH M 3a4€THOM KHW)KKE MOXET OBITh BBICTaBJEHA OIICHKA
«YIOBJICTBOPUTEIHHOY.

OOGyuaroniemycsi, HaOpaBmiemy S55-57 06amioB, NMpu MOABEICHUN HTOTOB
cemecTpa (Ha TMOCJIEIHEM 3aHSATUU M0 IUCIMIUIMHE) B Tpade PEeUTHUHTOBOU
BEJIOMOCTH yueTa ycrneBaeMocTu «lIpeMuanpHbie 0amibhy MOXKET ObITh J0OaBICHO
15 6amioB U BeICTaBICHA SK3aMEHAIIMOHHAS OIICHKA «XOPOIIOY.

OOyuatomemycsi, HaOpaBmemy 58—60 OayyoB, MpU TOABEACHUH HTOTOB
cemecTpa (Ha IMOCJIEIHEM 3aHSATUU IO JOHUCLUMIUIMHE) B Ipade perTUHrOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie Oauibhy MOKET ObITh 100OaBICHO
27 GamioB W BBICTABIIEHA JK3aMEHAIMOHHAs OIEHKA «OTIUYHO». B Kakux-mmbo
MHBIX CIy4asix 100aBjIeHUE NPEeMHAIIbHBIX 0aJUIOB HE IOMTYCKaeTCsl.

OOyuaromuiics, HaOpaBmwii 10 39 6AIIOB BKIIOUYNTEIBHO, CIAET IK3aMEH.


http://www.intuit.ru/

Pacnipenenenne 6amioB o MOIYJISIM yCTaHABIMBASTCS MPEIOIABATEIEM U
MOXET KOPPEKTUPOBATHCHI.

KoHTposib 3HaHU# TPOBOJUTCS B KaXKIOM CEMECTPE B JBa dTana (2 MoayJs),
32 KOTOPbIE MOXHO HaOpaTh MakcUMalibHO 60 0amoB. MakcUMallbHO BO3MOKHBIN
Oamn 3a AMCHMIUIMHY B Kaxaom cemectpe paBeH 100. 3a mepBblii MOayb
MaKCUMaJbHO MOKHO HaOpath 30 OamioB, 3a BTOPOM MaKCUMalIbHO MOKHO
HaOpath 30 6amioB. Ha 3auete MoxxHO HaOpaTh 70 40 6amioB, Ha FK3aMEHE MOKHO
MakcumanbHO HaOpath 40 O6amioB. KoHTponbHble pabOThI NPOBOASTCS B
NKUCbMEHHOH (hopMe.

Monynsb 1 (cemectp 6)

[IpumepHbIi IepeyeHb 3aJaHui 151 TOATOTOBKU K MOJYIIIO 1.
(BapuaHTsl paznuuaroTcs 3alaHueM 3Ha4YeHUH 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} , MHOXECTBOM 3HAUYE€HHI HEKOHTPOJUPYEMOro (akTopa z SBISETCS
{1,2,3,4,5}, xputepuii 5 PeKTUBHOCTH

-1 -1 3 -1 0

13 1 0
Fxa=1g 7 3 6§ 2
6 0 4 1 2

Haiitu onenky spdekTuBHOCTH cTpaTeruu-QPyHKIMU X , €CIU  Z - CIyYalHbBIN
(dhakTop, UMEIOLIUNA HEONIPEEICHHOCTh B 3aKOHE paclpe/IeICHUs
weQ={a,b,c,d,e}.

2.Ilycte B ycnmoBusX 3amaHus | z sBISETCS HEOINpPEAENICHHBIM (aKTOpPOM, a K
MOMEHTY TMPOBEJICHUS omnepanuu OyAeT W3BECTHO, MPUHUMAET JIM Z 3HAYCHUE U3
MHOXECTBA {i, j} win HeT. Haltu oueHky 3¢@(EKTUBHOCTH CMeEIIaHHOU
ctparerud ¢ =(f,g,h,w) ONEpPUPYIOLIEN CTOPOHBI.

3.IIpsimonuHeHbI  yyacTOK TazonpoBoaa umeeT iauHy 100xM. IIpopeis

1
ra3zonpoBoaa MOXKET CIIYYUTHECA B €TI0 KOHIAX C BEPOATHOCTAMU Pl =—H
m



1

P,=—, n B cepeMHe — C BEpPOATHOCThIO P,=1-P, - P. Tpebyercs

= e
pa3MECTUTh ABAPHUMHBIA MOCT BIOJIb Y4aCTKa TaK, YTOOBI pPACCTOSHUE O TOYKU
aBapuM ObLJIO MUHUMaIbHBIM. COCTAaBUTh MAaTEMAaTHYECKYH0 MOJIENb OIEpaluH,
HallTu OLEHKY A(P(EKTUBHOCTH IPOU3BOJBHOM CTpPATErMM  ONEpUpPYIOLIEH
CTOPOHBI, a TAKKE€ ONTHUMAJIBHYIO CTPATETHIO.
Monynsb 2 (6 cemecTp)
[IprMepHBIN NTepeyeHb 3aJaHui ISl TOATOTOBKU K MOIYIIO 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 penieHue aHTarOHUCTUYECKOM MaTPUYHOM UTPHI C 3aJaHHOW MaTpureu A.
Monynsb 3 (7 cemecTp)
[IpumMepHBIN TepeyeHb 3aJaHui 11 TOATOTOBKU K MOIYIIO 3.

(BapuaHThI pa3anyaioTces 3aJaHueM mapaMeTpoB a,b,c,d,k,n,m,s, p,t.)

I Haifmn SUP M F; (0 Y) o Inf MaXF (X, Y), - cemn

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

F; (X) = dx, —2X,.

2.Haiitu wmHOxectBa Ilapero wu Cneiitepa aHAIUTHYECKUM  METOIOM
(uccnenoBaHue B MPOCTPAHCTBE AITEPHATUB), €CITU

F(xy)= kx® + yz;

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

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

3.B ycnoBusix 3amaun 2 HAWUTUM pPEUIEHUE IIyTEM MCCIEAOBAaHUSA 3HAYECHUU
KpUTEpUANTbHBIX (YHKUIUNA B MPOCTPAHCTBE 3HAUEHHUM YaCTHBIX KPUTEPHUEB.

4. Haiitu MeronoM MHOXUTeneW Jlarpamxka YCIOBHBIN SKCTpeMyM (YHKIUU

f(x,z)=x+2z° mnpuycnoBuu 2z -3x=12.YKa3aTh THII IKCTPEMyMa.



5.IIpuBectn TmepBBIE JBE UTEpaIllMl TPH TOUCKE IJKCTpeMyMma (PyHKIIUU
g(x,y)=(x-2)°+(y—-1)?*, B3IB B KauyeCTBC HAYAJbLHOTO MPHUOJMKCHHS HAYajIo
KOOpAUHAT. [ [prBECTH reOMETPUUECKYIO HHTEPIIPETALUIO.

6.PemuTh 3amauy

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

B3S5IB 32 HaYaJbHOE MPUOIIKEHHUE TOUKY (X,,Y,) =(a,b),

a) METOJIOM MOKOOPJIMHATHOTO CITyCKa;
0) METO0M KOH(UTypaLIHii;
B) METOJIOM HAaWCKOPEUIIIETO CIyCKa;
r) MetogoMm HproTona.
CpaBHUTH MOTYYEHHbBIC PE3YIIbTATHI.
Monynsb 4 (7 cemecTp)
[IpumMepHBIN TepeyeHb 3aJaHui ISl 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.Haiftu okanbHble U ria00albHbIE SKCTPEMYMBbI, HIDKHIOIO M BEPXHIOK I'paHH, a
TaKKe TOUKH JIOKATbHBIX U TJI00AIBHBIX SKCTPEMYMOB (QYHKIIUU
f(X)=(X+h)(x+3)(x+9).
3.Bnsercs mu yaHumoaanbHou Ha otpeske [-10,10] pynkums f(x)=./(x—d)(x+e) .
4.1lpuBecTu mepBbIE YEThIpEe UTepanuu i MeTroga PuOOHAYYM MHUHHMH3AINAN
¢dynkuu t(X)
Ha otpeske [d,e].
5. llepeut OT COAEPKATEILHOM TNOCTAHOBKM 33aJa4yd K MATEMATHYECKOU
MOCTaHOBKE.

Jns m3roroBiieHust AByX BUAOB mpoiaykuuu Pl m P2 ucnone3yroT Tpu Buna
ceipbsi: Cl, C2 u C3. 3anackl ChIpbsi, KOJUYECTBO €AUHUILL ChIPbS, 3aTPAUYNBAEMbBIX
Ha U3TOTOBJICHUE €UHUIIBI POAYKITNH, a TAK)KE BEIMUYNHA TPUOBLIH, MTOTy4aeMOi

OT panu3alun CAWHUILBI IPOAYKIHWH, IPUBCACHEI B CJI@IIYI—OHICI\/'I Ta6J'II/II_[e.



Bupa ceipbs | 3amac celpbs KonnuecTBo ennHUIL ChIPBS, HAYIIUX
Ha U3rOTOBJICHUE €IUHHUIIBI NPOTYKIIUN

P1 P2

Cl 20xM 2 5

C2 40 8 3)

C3 30xK 5 6

[IpuObLIb, TIOTyyaeMas OT pealu3aluu SxM 4xK

€MHUILIBI TPOTYKIIAN

Heo0xoaumMo coCTaBUTh TaKOW IUIAH BBITYCKAa NPOAYKIMHU, YTOOBI MpH €€

pcaln3alu I10JIYYUTh MaKCUMAJIBbHYIO HpI/I6I>IJIB.

BOIIpOCbI AJIA TIOATOTOBKH K 3a4€Ty H IK3aMCHY.

Maremarnueckasi MO/IeJIb ONEPALMN M €¢ KOMIIOHCHTBI.
e YCIOBUS NPUHATHS PELICHAN.
e ludopmainmonHas runore3a U UHPOPMAMOHHAS (PYHKIIHSI.
e KOMIIOHEHTBI MOZIEIH OIIEpPALHH.

CTpaTEI‘I/II/I 1 UX BUIBI.

e [IpuHIMIT ONTUMAIEHOCTH CTPATETUHM.

e Kpurepuu onieHku 3(p(HeKTUBHOCTH CTpATETHIA.

MHorokpurepuaibHbie 321244 BbIOOPA ¥ IPUHATHS PEeLICHUM.

CBepTKa KpUTEpPHEB.

e [lapero-onTUMabHbIE CTPATETUH, CICHTEPOBCKUE CTPATETUH.
e Meroapl noctpoenust MHOXeECTB [TapeTo u Crielitepa.

Heo0xonumpble ycJI0BUSI MAKCUMHUHA.

CBeneHre MaKCUMHUHHOM
IIPOrPaMMHPOBAHUSI.

3aJ1a4un

K

3aJa4€ MaTEMaTHU4ICCKOI'O

e MeToabl HaXOXKICHUS ONITUMAIIBHBIX TAPAHTUPYIOIIUX CTPATETH.

IIpunsTHe perieHui B KOHQPIUKTHBIX CUTYallUsIX.

e AHTaroHHCTUYECKUE UIPHI IBYX CTOPOH.

L MGTOI[BI PCIICHUA MAaTPUYHBIX aHTAarOHUCTUYCCKUX UIP.
L MeTOI[bI PECHICHMS BBITYKIIbIX K BOTHYTBIX HUI'P.

beckoajuiuOHHbIE UT'PHI.

Cutyalmuy paBHOBECHSL.
[TprHumn Hama.



e Mertozp! perieHrss OECKOHEUHBIX OECKOUTUIIMOHHBIX UTP.
e Meroapl penieHus: OMMaTPUYHBIX UTP.

Hepapxuyeckue urpbl.
o [Ipunmum [ITakens0epra u [ 'epmeiiepa.
e MeToBI peleHus HePapXUIECKUX UTp.
o JlubdepeHmaabHbIe UTPHI.
e HeoOxomumple W AOCTATOYHBIC YCIOBHSI ONTUMAIBLHOCTH CTPATETHil B
JIMHAMHUYECKOH OTIepaIliyl ABYX CTOPOH.

CereBble 3a1a4H.
e MeToapl CETEBOrO IIAHUPOBAHUSL.
e lIMuTalMOHHOE MOJIETTMPOBAHUE.
e JTanbl UMUTAIIMOHHOTO SKCIIEPUMEHTA.
e MeTo/Ibl UMUTAIIUHU CTYYaWHBIX BEJIMYUH M COOBITHIA.

Munnmusaums (pyHKUHMH OJHOM IepeMeHHON
e Kiaccuueckue MeTO/IbI ONITUMU3ALMH.
e Merobl YUCIEHHOTO MOMCKAa MUHUMYMa (DYHKIIUH OJTHOI MEPEMEHHOM.

Mertoapl moucka 0e3yCJIOBHBIX JKCTPEeMYMOB  (PYyHKUMII  MHOIMX
nepeMeHHbIX
e Kiaccuyeckue MEeTOIbl.
e [ pagueHTHBIC METOMBL
e Meroa MOKOOPAMHATHOTO CITyCKa.
e Meron HeroToHa.

MeToabl IOUCKA YCJIOBHBIX IKCTPEMYMOB (PyHKIIMA MHOTUX IIePEMEHHbIX.
e Meroa MHOXUTENEH Jlarpanxa.
e Meron mrpadHbix GYHKIUH.
e Meron 6apbepHBIX (PYHKIMHA.

3agaum oNTUMAJIBLHOTO YIIPABJICHHUS.
e [Ipunumn makcumyma [lonTpsiruna u npuHnumn bemmana.
e 3aja4y BapUALMOHHOTO UCUUCIICHUSL.

Meroanyeckue peKOMEHIAUMH 10 OPraHU3alUM CAMOCTOSTEJbHON PadoThl
CTY/ICHTOB
B memsix oOecrmedeHusi camMOCTOSITENbHOM pPabOTBHl CTYACHTOB BBIIAIOTCSA

CaMOCTOATCIIbHBIC MHAWBUAYAJIBbHBIC 3aaHUA. CYTB 3aJ[aHns —aHaJIn3 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. MHOrokputepuaibHbIe 33Ja41 BIOOpA U MPUHSTHUSI PELICHUH.

dopMa KOHTPOJISL: IOMAIIHSAS 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

dopma KOHTPOJISI: JOMAILIHSS KOHTPOJIbHAsS padoTa.
Tema 7. Uepapxuueckre Urpsl

dopmMa KOHTPOJISI: JOMAIIIHSS KOHTPOJIbHAsS padoTa.

Tema 8. CeteBble 3a1aun

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

dopma KOHTPOJISL: TOMAIHSISE KOHTPOJIbHAas padoTa.

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

dopmMa KOHTPOJISL: TOMAIIIHSISE KOHTPOJIbHAs padoTa.

VIl. MaTtepuajibHO-TeXHHYECKOe OOecredeHne



I[J'IH MAaTCPUAJIBHO-TCXHHUYCCKOT'O o0ecreyeHus JAUCHUIIIIMHBI UCITOJIB3YIOTCA

Hay4dHas 6I/I6J'II/IOTCKEI, AYAUTOPHUU IJI JICKIIUMOHHBIX U IMTPAKTHYCCKHUX 3aHSATHU. I[J'IH

BBIITOJIHCHUA JOIIOJIHUTCIBHBIX SaI[aHI/Iﬁ HY’KHa BO3MOXXHOCTb HCIIOJIb30OBAHHA

pecypcoB MHTepHET (KOMMBIOTEPHBIA KJIACC C JIMIIEH3MOHHBIM MPOrpPaMMHBIM

oOecrieueHueM, 10cTyn B IHTEpHET LEHTp AJIsi CAaMOCTOSITEIbHOM pabOThI).

Jast aynuropHoii padoTbl.

Yuebnas aymutopust Ne 206 Ha6op y4eOHo#i mebenu,
170002, Teepckas o6x., 2.Teepw, | 3KpaH,

Caooesuviii nepeynox, 0.35 MIPOEKTOP.

Yuebnas ayauropus Ne 308 HaGop yuebHoil mebenu,
170002, Teepckas o6a., e.Teepw, | 3KpaH,

Caooesviii nepeynok, 0.35 MIPOCKTOP.

VYuebnas aymutopus Ne 7
170002, Teepckas o6a., e.Teepw,
Caoosvlii nepeynok, 0.35

Habop yueOHoi#1 me0enu, MenoBas JocKa.

JIJIf caMOCTOATEIbHOM PadoThlI.

[Tomerienue At CaMOCTOSTENHHOM padOTHl 00YJArOIITXCSI: Kowmmsrotep,

Komnbrotepuslit kiace Ne3 pakynsrera [IMuK JKpaH,

Ne 4B MapKepHas JI0CKa,

170002, Teepckasa o6x., 2.Teeps, Cadoswiii nepeynok, 0.35 IIPOEKTOP,
KOHJUITOHED.

VIIl. Cenenusi 06 00HOBJIeHMU Pado4eil MPorpaMMbl JUCHUTLIAHBI

Ner.m. | OOHOBNEeHHBIN pa3aen paboyeit | OnucaHue BHECEHHBIX PexBHU3UTHI TOKYMEHTA,
MIPOrPaMMBbI TUCITUTTIHHBI WU3MEHCHHI YTBEPIUBIIIETO
U3MEHEHUs

1. V. YueOHO-MEeTONYECKOE u | Baecensr msmenennst B | Ot 24.08.2023 rona,
UH(POPMAIIMOHHOE MPOrpaMMHOE npotokon Ne 1 ydeHoro
obecrieueHne TUCITUTITUHBI obecrieuenue coBeTa ¢akyabTeTa
2) [IporpammHOe obecrieyeHue

2.

3.




