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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Ilenu: u3ydeHre U OCBOCHHUE CTYACHTAMM TEOPETUYECKMX OCHOB M METOJOB pELICHUs 3a1ad
HEJIMHEHHOTr0 MpOrpaMMHUpPOBaHMs, BapUALlMOHHOTO HCYUCIIECHUS, (OPMHUPOBAHUE 3HAHUH 00
OCHOBHBIX 3JIEMEHTAaX MAaTeMaTU4YeCKOW TeOpHUU KOH(IMKTHBIX CUTYaIUil, MOJy4YeHHE HaBBIKOB
II0 HCIIOJIB30BAHUIO MATEMAaTUYECKUMX M IMPOIPAMMHBIX METOJOB PELICHMs 3a1ad TEOPUH HID,
ONTUMU3ALMH CUCTEM METOAAMH JTUHAMUYECKOIO IPOrpaMMUPOBAHHUS.

3amayu: M3y4EHHE TEOPUM M YHCICHHBIX METOAOB pEUICHMs 3aJad  HEJIMHEHHOTO
[IPOrpaMMUPOBAHUS; OBJIAJCHHUE IPAKTUYECKUMU HABBIKAMM  peaju3aliy  aJrOPUTMOB
ONTUMU3ALMK U IPOBEICHHUS YHUCICHHOIO DJKCIEPUMEHTA; M3y4YEHHE OCHOB BAapUALlMOHHOIO
VCYHUCIICHUS, 3HAKOMCTBO C OCHOBHBIMHM KOHLENLHAMM MaTEMaTUYECKOM TEOPUM UIpP Uepe3
pealbHBIE UIPOBBLIC CUTyallMd; Pa3BUTHUE JIOTMKO-MATEMAaTUYECKOTO M TEOPETUKO-UTPOBOIO
MBIIIJICHUs], HAaBBIKOB MAaTE€MaTU4YECKOI'0 HCCIEAOBAHUS SIBJICHUU M IPOLIECCOB, CBI3aHHBIX C
npoQeCCUOHATIBHOM ~ AEATENBHOCTBIO;  OBJIAJCHME TEXHUKOM TNPUHATHA MaTeMaTU4eCKU
00OCHOBAHHBIX PEUICHUH B KOH(JIUKTHBIX CHUTYaIUsAX, OBJIAJCHUE METOJAMH JTUHAMHYECKOTO
[IPOrpaMMUPOBAHUSA ONTUMU3ALMH CIIOXKHBIX CUCTEM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Vyebnasa gucruiumiaa b1.0.18 MeToasl orrTUMHU3ali OTHOCUTCS K 0053aTeNIbHOM YacTh biioka
1 oOpa3oBaTenbHOM MPOrPaMMBI.

Jlnst u3ydeHus JaHHOW y4eOHON JUCITUTIIMHBI HEOOXOMMBI 3HAHUS, YMEHUS U HABBIKH,
dbopMupyeMBbIe MPEANIECTBYIOMUMU AUCIHUILTHHAME: «Aredpay, «MateMaTuuecKuil aHaIu3»,
«ITakeTbl KOMIBIOTEPHOU MATEMATHKH.

[Tepedens nocneayomux y4eOHbIX AUCLUILINH, A1 KOTOPhIX HEOOXOUMBI 3HAHUS, YMEHUS U
HaBBIKH, (OPMHUPYEMBbIE JAHHOW y4eOHOM TUCHUIUIMHON: «MeTobl ONITUMAIEHOTO
yIpaBiIeHUN», «JInHENHBIE DKOHOMUYECKUE MOJEIIH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Iporiecc ocBoeHUsT AUCHUTIIIMHBI HATIPaBIIeH Ha (POPMHUPOBAHUE CIEAYIONTUX KOMITETESHITUI B
cootBercTBuU ¢ ®I'OC BO u OII BO no nanpasnenuto noaroroBku 01.03.02 [MpuxknagHas
MaTeMaTHKa 1 HH(POpMATHKA:

OIIK-1 Cniocoben nmpumeHsTh (pyHIaMEHTaTbHBIC 3HAHUS, TTOJIYYCHHBIE B 00JIaCTH
MaTeMAaTHYECKUX ¥ (MJIM) ECTECTBEHHBIX HAYK, M HCIIOJIB30BATh UX B MPOGECCHOHATHHON
NeSITEIbHOCTH;

OIIK-2 Crioco0eH HCIoIb30BaTh U aIallTHPOBATh CYIIECTBYIOIIME MaTEMaTUYECKHE METOBI U
CUCTEMBI IPOrpaMMUPOBAHUS I pa3pabOTKU U pean3aiiy aIrOpuTMOB PELICHUS
MPUKJIATHBIX 3a71a4;

OIIK-3 CrniocobeH npuMeHTh U MOAU(PUITUPOBATH MATEMAaTHIECKHAE MOICIH JIJIST PEIICHUS
3a1a4 B 00J1acTH MPO(eCCHOHATBEHON AEATEIbHOCTH.

B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYAIONIUICS OKEH



3HAaTh: TEOPUIO M METOABl pEUICHUs 3aJad HEJIWHEHHOro NpPOrpaMMHUPOBAHMS;, OCHOBBI
BapUAIMOHHOTO MCYHUCIICHUS, OOIIME MMOHATHS NCCIIEIOBAHHS OTIEPAIHiA: MOJIEIIb, OTIEPUPYIOIIas
CTOpOHa, CTpaTeruy U UX 3()(HEeKTUBHOCTH, HEKOHTPOJIUPYEMbIEe (haKTOpa U MX KIACCHU(PHUKAIIHS,
OCHOBHBIC TIOHSTHS MAaTEMaTHYECKON TEOPHH UIP, OCHOBHBIC MTPOBBIC METOIBI, CTPATETHMH U
MOJIeNIM, TPHUHLIHUI ONTHUMAaJbHOCTH benmnMana, ycnoBus W CHOCOOBI €ro NPUMEHEHHS JUIs
penIeHus 3a1ad TMHAMUYECKOT0 IIPOrpaMMHUPOBAHNS.

YMETb: TOHMMAaTb W NPUMEHATh B MCCIEAOBATEIbCKOM M TNPUKIAAHON JESATEIBHOCTH
COBPEMEHHBIE METOJbl PELIEHUs 3aJad ONTUMHU3ALMU; PelIaTh 3aJadd MPOU3BOJICTBEHHOW U
TEXHOJIOTUYECKON JEeATEIbHOCTH Ha MNPO(ECCHOHAIBHOM YpPOBHE, BKJIIOYas pPa3paboOTKy
QITOPUTMUYECKUX U MPOTPaMMHBIX PELICHU; BRIOMPATh pallMOHAJIbHBIC BAPHAHTHI ACHCTBUH B
IIPAKTUYECKUX 3aJadax ONTUMHU3ALMN C MCIONb30BAHUEM MATEMAaTHYECKUX MOJAEIEH U
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHUH.

BJIaACTb: HABbBIKAMU [MPUMCHCHUSA COBPCMCHHOI'O MATCMATHYCCKOI'0 HWHCTPYMCHTApUA IJId
pelleHusl MPUKIAIHBIX 33Ja4 ONTHMHU3AINK; METOJUKON MOCTPOCHUSI, aHAM3a M MPUMEHEHUS
MAaTEMATUYCCKUX MO,Z[GJIeﬁ AJId OLICHKU COCTOSIHHA U IMPOrHO3a pa3BUTHUA SIBJICHUU U IMponIeccCcoB
B COIMAJIbHOM, DSKOHOMHUYECKOW W TPOM3BOJACTBEHHOW cdepax; UYETKUM IMOHUMaHUEM
HpO6JIeMaTI/IKI/I U TCPCIICKTHUB pa3BUTHUA TCOPUHU U MCTOJOB ONTUMH3AIUHN KAaK OJHOTO M3
BOKHEHIINX HAINPABJICHUI



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 7 3a4E€THLIX €1., 252 Jac.

dopmMa NpOMEKYTOYHON aTTECTALUU: 3a4ET C OLIEHKOM, JK3aMEH.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasgen muciuiinHe! / Tema

Cem.

Bunbl yaeOHO# paGoThI

Dopmbl

KonraktHas paboTa
NpernoiaBaTes ¢
00yJaroImuMucs

Camocr.
pabota

Jlexnun

JIa0.
3aHATHS

TIpakr.
3aHATHUSL

TEKyIIETo
KOHTPOJIS;
Dopmbl
TIPOMEXYT.
aTTeCTaluu

Beenenune

5

IIposepka
JIOM.paboTHI;
Cam.paboTta
Nel

Tema 1. DIeMEeHTHI BBITYKJIOTO aHAIH3a

10

IIpoepka
JIOM.pa0OTHI;
cam.pabota
No2

Tema 2. MaTemaTiu4yeckoe
POTPaMMHUPOBAHKE

10

10

10

IIposepka
JIOM.pa0OTHI;
cam.pabora
Ne3

Tema 3. UncneHHBIE METOIBI
MaTeMaTHYECKOTO MPOTPaMMHUPOBAHHUS

(HJII)

11

11

13

IIposepka
JIOM.paboTHI;
cam.pabora
Ned

Tema 4. BapuaninoHHOE HCUHCIICHHE

10

10

11

TIpoBepka
JIOM.paboTHI;
cam.pabota
No5

Tema 5. DeMeHThI HCCIIeTOBaHUS OTIepaITHit

Y TEOPUH UTP

11

11

11

IIposepka
JIOM.pa0OTHI;
cam.pabota
Neb

Tema 6. DieMEHTHI JUHAMUYIECKOTO

MpOrpaMMHUPOBAHUS

12

12

10

IIposepka
JIOM.paboTHI;
cam.pabora
Ne7

Hroro (3 cemectp):

34

34

32

3a4.C O1I.

Wroro (4 cemecTp):

32

32

35

OK3.

4.2. Il;1an BHeayIMTOPHOI CaMOCTOSITEIbHON PadoThI 00y4aroIuXcs M0 JUCHUIIIHHE

Pasnen mucunmineel / Tema CamocTrosTenbHas pabota 00yJaroImuxcst Orenounoe | YuebHo-
Bun camocr. Cpokn 3arpatsl CPEeICTBO METOIYECKOE
paboTHI BBITIOJTHEHHUS | BpEMEHHU obecrieucHme
caMoCT. paboThI
Brimosnenue ITocie 2 IIposepka Crrcok
Breaenwne JIOM.paOOTHI M3Y9ICHHS JIOM.pabOThI | JTUTEPATYPHI
TEMBI MIpUJIaracTcs




Brimosnenue ITocie 10 IIpoBepka Crincok
Tema 1. DeMEHTHI BBITYKIIOTO
JIOM.paOOTHI W3YYICHHS JIOM.paOOThI | JTUTEPATYPHI
aHanmm3a
TEMBI MpuUjIaraeTcs
Brimosnenue IToce 10 IIpoBepka Crrcok
Tema 2. MaremaTtrndeckoe
JIOM.paOOTHI M3Y9ICHHS JIOM.pabOThI | JTUTEPATYPHI
pOTPaMMHUpPOBaHHE
TEMBI MIpuUjIaraeTcs
Tema 3. UucneHHbIE METOIbI Brimosnenue IToce 13 IIposepka Crmcoxk
MaTeMaTHIECKOTO JIOM.paOOTHI N3yYeHHS JIOM.pabOTHI | JIUTEPATYPHI
POTPaMMHUPOBAHHUS TEMBI MpUJIaraeTcs
Brinonnenue ITocne 11 IIpoBepka Cnucoxk
Tewa 4. Bapuaunonroe JIOM.paboThI N3y4YeHUS JIOM.pa0OThI | JIUTEPATYPHI
UCUHCIICHUE P y P patyp
TEMBI MpHUJIaracTcs
Tema 5 DnemeHTsI Brinonnenue Iocne 11 IIpoepka Crnucokx
UCCIIEZIOBaHMUS OTIepALUi JIOM.paboThI U3YYCHUS JIOM.pa0OThI | JIUTEPATYPHI
U TEOPUH HUTP TEMBI MPHUJIaracTcs
Tema 6. DnemeHTHI Brinonnenue Iocne 10 IIposepka Crnucokx
JMHAMHYECKOTO JIOM.paboThI N3y4YEHUS JIOM.pa0OThI | JIUTEPATYPHI
IPOTPaMMHPOBAHHS TEMBI MpujIaraeTcs
OO61mas TpyJ0eMKOCTh CAaMOCTOSTENILHOM paboThI (Jac.) 67
W3 HUX ¢ UCIIOB30BaHNEM 3JIEKTPOHHOTO O0OyUCHHS U
JIMCTAHIIMOHHBIX 00Pa30BaTEIBLHBIX TEXHOJOTHH (Yac.)

4.3. Conep:xanue yueOHOro MaTepuaJia

Beenenue

[IpuHIMIBI ¥ TpUMEpPHl MOJETUPOBAHUS 3KOHOMHYECKHX M TEXHHUYECKHUX MpPOOJeM B
dbopMe 3a71a9 OITUMH3AIHH:

- 3a/1a4¥ JIMHEHHOTO MPOrPaMMHUPOBAHUSI U TPOOIIEMbI SKOHOMUKU;

- KJIaCCUYECKO€ BapUAIIMOHHOE UCYUCIICHUE U €CTECTBO3HAHUE;

- ONITUMAJIBHOE YTIPABIICHHUE U 3a/1a4l TEXHUKH.

DKkcTpeMyMbl (PYHKIMI MHOTHX TMEpeMEHHbIX. Kiaccuyeckue yCIoBUS DKCTpeMyMma —
teopeMa depma 1 mpaBUIIO MHOXKUTENEH Jlarpanxa.

[locTanoBKka  3amaun  MaTEMaTUYECKOIO
WHTEpIpeTaLus.

nporpamMmmupoBanusi.  ['eomerpuueckas

Tema 1. DneMeHTBI BBITYKIOTIO aHAIN3a
Breimykiibie MHOXeCTBa U (DYHKIIUU.
DKCTpeMalIbHbIE CBONCTBA BBIMTYKJIBIX (DYHKITHIA.
[Ipoeknusa TOYKM Ha MHOXECTBO.

Tema 2. MaremaTnueckoe NporpaMMUpPOBaHNE
VYcnoBre ONTHMaabHOCTH B 33JJa4€ MUHUMHU3ALUU Ha IIPOCTOM MHOXKECTBE.
Brinyxkiioe nporpammupoBanue; Teopema Kyna-Takkepa.
I'magxue 3agadn ¢ paBeHCTBaMU U HEPAaBEHCTBAaMU; NpUHLHKN JlarpaHika.

Tema 3. UncneHHbIE METOIBI MATEMATUYECKOTO IMTPOTPAMMHUPOBAHHUS

I'pamuenTtHeiit MeTon 1 MeToa HpioTOHA 115 32124 O€3 OTrpaHUYEHUH.

MuHuMHU3aIMs Ha MPOCTHIX MHOXECTBAX — METOJIbI YCIOBHOTO T'PaJUeHTa U MPOCKIIUH
rpagueHTa. Pemenne BcmoMoraTenbHbIX 3a/1a4.

Mertoapl mocnenoBaTeIbHONH 0€3yCIOBHOM MUHHMMH3ALMU — IITpadHBIX U OapbepHBIX
byHKIMA, MOAU(MUIIMPOBAHHBIX MHOXUTENEH Jlarpanka.




Tema 4. BapuannonHoe ucumcieHue

Knaccuueckoe BapualmoHHOE MCUHMCIIEHUE; YpaBHEHHUE Jiliepa; 3aJauu KJIACCUYECKOIro
BApUAILMOHHOTO  HCYHUCIICHUS c OTPaHUYECHUSIMU; HEOOXOMUMBIC  YCIIOBHS B
M30MEPUMETPUUECKOH 3aaue, 3a1a4i BapUallUOHHOTO UCYUCIICHUS C TOBUKHBIMU TPaHUIIAMH.

Tema 5. DyieMeHTBI UCCIEOBAHMS ONIEpallid U TEOPUU UTP

3anaun uccienoBanus onepauuil. [lonstue mogenu u onepaunu. Ilpunarue pemenuil B
ycnoBusix HeompezaeneHHocTd. Kiaccudukanuss HekoHTponupyeMbix ¢akTtopoB. OleHka
s dexkruBHOCTH cTpareruii. O0mpe aHTaroHUCcTHYecKrue Urpbl. CeaToBbIe TOYKHA U HAWTYYIIIHe
rapaHTUpPOBAHHBIE pe3ynbTaThl. Hanmydimmii rapanTupoBaHHblid moaxoa. [loHsTHe 0 MaTpUYHBIX
urpax. Pemenue MaTpU4HBIX UTP B YUCTHIX cTpaTerusx. CMENIaHHOE paciIMpeHre MaTpUUHbIX
urp. CBOMCTBa CMEIIAHHOTO PACIIMPEHUS] MATPUUYHBIX UTP. JIOMUHUpOBAHUE CTpaTErUi.

Tema 4. Dy1eMEHTHI AMHAMUYECKOTO MPOrPaMMUPOBAHUS

Bsenenue B quHamuueckoe nporpammupoBanue. [Ipunnun ontumansHocty bemnMana u
yCIOBUSL €ro npuMeHuMocTH. [IpumeHeHne mMerona AMHAMMYECKOTO IMPOTrPAMMHUPOBAHMS AJIS
[IOMCKAa ONTHUMAIBHBIX MAapIIPyTOB M pEIIeHUs 337ad ONTHUMH3AlMKM Ha CeTAX M rpadax.
Pemlenuss 3agay ONTUMaIbHOIO HMHBECTHPOBAHUS W 3aMeHbl OOOpPYJOBAHUS C MOMOILBIO

noaAXo40B TMHAMHWYCCKOI'O IMMPpOrpaMMUpPOBaHH.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Tema 3ausTHS Bcero uacos OueHOYHBIE Cpe/iCTBa dopMmupyembie
KOMIICTCHIIHU
Bieneniie 5 Cam.pabora Nel OIIK-1, OIIK-2,
OIIK-3
7 Cam.pabora Ne2 OIIK-1, OIIK-2,
Tema 1. DaeMeHTHI BBITYKJIOrO aHaIu3a OITK-3
Tema 2. MaTemaTuyeckoe 10 Cam.pabota Ne3 OIIK-1, OIIK-2,
MIPOrPaMMHUPOBAHNE OI1K-3
Tema 3. UnciieHHBIE METOIBI 11 Cam.pabota Ned OIIK-1, OIIK-2,
MaTeMaTHIECKOTO POTPaMMHUPOBAHUS OI1K-3
10 Cam.pabota Ne5 OIIK-1, OIIK-2,
Tema 4. BaprannoHHOE UCUHCTICHHE
OI1K-3
Tema 5. DnemMeHTHI HccaenoBanus omeparyii | 11 Cam.pabota Ne6 OIIK-1, OIIK-2,
Y TEOPUH UTP OI1K-3
Tema 6. DaeMeHTH JUMHAMHYECKOTO 12 Cam.pabora Ne7 OIIK-1, OIIK-2,
MTPOTPaMMHUPOBAHHUS OI1K-3

4.3.2. IlepedyeHb TeM (BOIPOCOB), BBIHOCHMBbIX HA CAMOCTOSITEIbHOE H3Y4YeHHE CTYIeHTAMH

B PaMKaX CaMOCTOSITeJIbHOI padoThI

Tema 3aganue dopmupyembie
KOMIIETEHI[UU
Beexcnue JomanHee 3amanue OIIK-1, OIIK-2,
OIIK-3
JlomarHee 3aaHue OIIK-1, OIIK-2,
Tema 1. DIeMeHTHI BBITYKJIOTO aHAIH3a OIK-3
Tema 2. MaTemaTiH4yeckoe JlomarHee 3aaHue OIIK-1, OIIK-2,
MIPOrPaMMHUPOBAHNE OI1K-3
Tema 3. UncneHHBIE METOIBI JlomarHee 3aaHue OIIK-1, OIIK-2,
MaTEeMaTHIECKOTO POTPaMMHUPOBAHUS OI1K-3
JlomarrHee 3aaHue OIIK-1, OIIK-2,
Tema 4. BaprannoHHOE UCUHCTICHHE OITK-3




Tema 5. DneMeHTHI HcceToBaHus onepanyii | JloMamniHee 3a1anue OIIK-1, OIIK-2,
Y TEOPUH UTP OI1K-3
Tema 6. DieMEHTHI JUHAMHYECKOTO JlomarHee 3ajaHue OIIK-1, OIIK-2,
MIPOrPaMMHUPOBAHUS OI1K-3

4.4. MeTonnueckne yKa3aHusl N0 OPraHU3AIUHM CAMOCTOSTEIbHOI PadoThl CTYICHTOB

CaMocrosiTenpHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUCHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHIOB 00pa30BaTEeIbHON JEATEILHOCTH, 00OCCIICUMBAIONICH PeaTU3aIHIo
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIEro obpazoBanus. CormacHO
TpeOOBaHUSIM HOPMATHBHBIX JOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeNLHOTO MPOIIecca, TaK KaK OHa 00eCTIeYnBaEcT
3aKpETUICHHE MOJTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH MTyTeM NMPHOOPETEHUSI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHIS, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATeIbHOCTH, TIOJATOTOBKU K CEMHHApaM, TabOpaTopHBIM padoTam, caade
3a4eTOB U dK3aMeHOB. CaMocTosITeNbHAs paboTa CTYIEHTOB IIPEACTABIISIET COOOM COBOKYITHOCTh
ayJUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIIEcca B By3€ PEIIacT CIASAYIOIINE 3aa9H:

— 3aKpeIUICHHE U PacUIMpeHne 3HAaHUHN, YMEHHH, MOJYICHHBIX CTyJEHTaMHU BO BpEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, PEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU U
bu3HYECKOI 1eATeTHHOCTH;

— ipuoOpeTeHne AOTOTHUTEIBHBIX 3HAHUM U HaBBIKOB 1O JUCIUIIIIMHAM y4eOHOTO TIJIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHHI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
NI TCIIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTeIbHOM
MIPOTPaMMBI,

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIINH;

— (hopMHUPOBAHHE CAMOCTOSATEILHOCTH MBIIIJICHUS, CHIOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEaTN3alliu;

— BbIPaOOTKA HaBBIKOB d(P(HEKTUBHOMN CaMOCTOATEILHON TPO(EeCCHOHATTEHON TEOPETUYECKOH,
NPaKTUYECKON U yueOHO-HUCCIIEI0BATENLCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOU TUCIUTIIIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS (OPMUPYET Y
ce0s1 yCTAaHOBKY Ha MOJyYCHHUE Ha JICKIMSIX HOBBIX 3HAHUH, JOTOTHSIONMNX YK€ UMEIOIIHUECS 110
JTaHHOW JUCHHILTHHE. BpeMs Ha MOJArOTOBKY CTYICHTOB K ABYXYAaCOBOU JIEKIIMU 10 HOPMAaTHBAM
coctapiseT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKkoMY 3aHATHIO. [[0ATOTOBKA K MPAKTUYECKOMY 3aHSATHIO
BKJTFOYACT CIICAYIOIINE 3JIEMEHTHI CAMOCTOATEIbHON JEATETLHOCTH: Y€TKOE MPEACTABICHUE
eI U 33719 €ro IPOBEICHUS; BBIICTICHHE HABBIKOB YMCTBEHHOM, aHATUTHYECKOM, HAYyIHOMI
JeATeTLHOCTH, KOTOPBIE CTAHYT PE3yJbTaTOM MpeacTosel padboTel. BeipaboTka HaBBHIKOB
OCYIIECTBIISIETCS C IIOMOIIBIO MOTYYCHUS HOBOM MH(OpManu 00 N3ydaeMbIX Mpolieccax u ¢
MTOMOIIIBIO 3HAHMSI O TOM, B KAKOW CTETICHH B IAHHOE BPEMS CTYJICHT BIIaJICE€T METOIaMH
HCCJICIOBATEILCKOM IeATEIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TIPAKTHYECKOM
3aHATUH. [loIr0TOBKA K MPAKTHUECKOMY 3aHITHIO HEPEAKO TpeOyeT moadoopa MaTepuaia,
TAHHBIX U CIICIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JIOJDKHBI JIOMa TTOATOTOBUTH K 3aHATHIO 3—4 ipuMepa GopMyITHpPOBKH TEMbI UCCIEAOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(UsIX, HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIIbHO
OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIIUX UCTOYHUKOB, ONPEIEISIOT aKTYaJIbHOCTh
KOHKPETHOT'O UCCIICIOBAHMS IMPOIIECCOB U SIBJICHUM, BBIICISIOT OCHOBHBIE CITIOCOOBI
JIOKa3aTeJIbCTBA aBTOPAMH HAYYHBIX PabOT IEHHOCTH TOT0, YEM OHM 3aHUMAarOTCs. B xome
CaMoro MPaKTUYECKOTO 3aHITHSI CTYICHTHI CHAaYalla IPEICTABISIOT HaliICHHbIC UMW BapUAHTHI




(bOpMYITHUPOBKY aKTyaTbHOCTU UCCIIEIOBAHMS, 00CYKIAIOT UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIy4llleM BapuaHTte. Bpems Ha MOAroTOBKY K MPAKTUUYECKOMY 3aHATHIO IO HOpMaTHBaM
cocrasisgeT He MeHee 0,2 Jaca.

IloaroroBka k ceMuHapckoMy 3aHATHIO. CaMOCTOSITENIbHAS [TOATOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTCHUIO HAYYHOI U MHOM JINTepaTyphl; Ha IOUCK
JOTIOTHUTEILHON MH(pOpMaIny, MO3BOJISIONIEH Ty0ke pa3o0paThcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJIEHUE NP paboTe ¢ pa3HBIMU UCTOUHUKAMHU HEOOX0IMMOI HH(pOpMaIH, KOTOpas
TpeOyeTcs JUIsl MOJIHOTO OTBETA Ha BOMPOCHI TJIaHA CEMHUHAPCKOT0 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMKICHIBATH BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIIUXCS HCTOYHUKOB
nHpopmaruu, opopMIIATh UX TI0 OMOIHOrpadUIECKUM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYILECTBIISATh AHAJIHU3 BHIOPAHHBIX MCTOYHUKOB HH(POPMALIUH; HAa TIOJTOTOBKY COOCTBEHHOTO
BBICTYIUICHHUS 10 00CYX/1aeMbIM BollpocaM; Ha (OpMHUPOBAHKME HABbIKA OTIEPATUBHOTO
pearupoBaHUs Ha pa3HbIe MHEHHS, KOTOPBIE MOTYT BO3HUKATh IIPU 0OCYKIEHUU TE€X WIIA UHBIX
Hay4YHBIX TpobsieM. BpeMst Ha MOATrOTOBKY K CEMUHApy 110 HOpMAaTHBaM COCTaBJISIET HE MEHEe
0,2 ygaca.

IMoaroroBka K KOJLUIOKBUYMY. KOJIJTOKBHYM TIpeICTaBIISIET COOOM KOJIJIEKTHBHOE
o0cCyx/ieHue pa3zena JTUCIUILIMHBI HA OCHOBE CaMOCTOSTEILHOTO N3YYEHUS 3TOTO pas3jesa
ctyneHTamu. [loaroroBka Kk TaHHOMY BUY Y4€OHBIX 3aHATHII OCYIIECTBIISIETCS B CIEIYIOIIEM
nopske. [IpenonaBarens 1aeT COMCOK BOIPOCOB, OTBETHI HA KOTOPBIE CIIEAYET MOIYUUTh IPU
M3YYEHUHU OMPEIEIIEHHOTO MEePEYHs HayUYHbIX HCTOYHUKOB. CTy/IeHTaM BO BHEAYIUTOPHOE
BpeMsi HEOOXO0IMMO MPOUUTATH CHEIHATIBHYIO JINTEPATYypPy, BHITUCATH U3 HEE OTBETHI HA
BOIIPOCHI, KOTOpbIE OYAYT 00CYKIaThCsl HA KOJUIOKBUYME, MBICIIEHHO CQOPMYIUPOBATH CBOE
MHEHHE 0 KaXJIOMY U3 BOIIPOCOB, KOTOPOE OHM BBICKAXYT Ha 3aHATUHU. Bpemst Ha MOATrOTOBKY K
KOJJIOKBUYMY MO HOpMAaTHBaM cocTaBJisieT He MeHee 0,2 yaca.

IToaroroBka Kk KOHTPOJILHOI padore. KoHTposbHas paboTa Ha3HAYAETCs TOCIe
W3Yy4YEHUS OMPEIETICHHOTO pa3jena (pa3/ieioB) TUCIUILTMHEBI H MPECTaBIsIeT cOO0H
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYIECHTOB Ha BOIPOCHI, KOTOPBIE OHU
3apaHee MoJIy4aloT OT npemnojaBarens. CaMmocTosITeNbHas OArOTOBKA K KOHTPOJIbHOM paboTe
BKJTIIOYAET B ce€0sl: — M3Yy4YEHUE KOHCIIEKTOB JICKIIUH, pACKPHIBAIOIINX MaTepuall, 3HaHHUE
KOTOPOTO MPOBEPSAETCS KOHTPOIBHON paboTOoIl; MOBTOpPEHHE y4eOHOr0 MaTepuaa, MoJIy4eHHOTO
MIPH MOATOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHSATHSM U BO BpEMs UX ITPOBEICHUS;
U3Yy4EHHUE JOIMOIHUTEIbHON JIUTEPATYpPhI, B KOTOPOH KOHKPETU3UPYETCS COACpKAHKE
IPOBEPSEMBIX 3HAHU; COCTABICHHE B MBICIICHHOW (hOpME OTBETOB Ha MTOCTABJICHHBIC B
KOHTPOJIbHOM paboTe BOMPOCHL; (GOPMUPOBAHHE NICUXOJOTHYECKON YCTAHOBKH Ha YCIIEIIHOE
BBITIOJIHEHHE BCEX 3aJaHuii. BpeMs Ha MOArOTOBKY K KOHTPOJIBHOI paboTe Mo HopMaTuBaM
COCTAaBJISIET 2 Yaca.

IHoaroroBka k 3auyery. CaMocTosITEIbHAS MOJTOTOBKA K 3a4ETy JIOJDKHA
OCYIIIECTBIISITHCS B TeUEHHUE Bcero cemectpa. [1oAroToBka BKIIIOYAET Cle1yIOUIUe IeHCTBUS:
MePEYUTATh BCE JICKIUH, 4 TAK)KE MAaTEPUAIIBI, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHSIM B TEYEHHE CEMECTPa, COOTHECTH 3Ty HH(OPMALIHIO ¢ BOIIPOCaMH,
KOTOpbIE JaHbI K 3a4€Ty, €CIIU MH()OPMAIIUK HEAOCTATOUYHO, OTBETHI HAXOIAT B MPEII0KEHHOM
npernojaBarenieM JIuteparype. Pekomenayercs nenaTh KpaTkue 3anucu. Bpems Ha moAroToBKy K
3a4yeTy 1o HOPMaTHUBaM COCTaBJIsIET HE MEHee 4 YacoB.

IMoaroroBka Kk 3x3ameny. CamocTosITeNIbHAS MOATOTOBKA K SK3aMEHY CXO0XKa C
MOJTOTOBKOM K 3a4eTy, 0coOeHHO ecnu oH AuddepenunpoBannbii. Ho 00bem yaeOHOTOo
MaTepuaia, KOTOPbI Hy>KHO BOCCTAaHOBUTH B aMSTH K 3K3aMEHY, BHOBb OCMBICIIUTh U TIOHATb,
3HAYUTEIBHO OOJIBIIIE, TOATOMY TpedyeTcs O0bIle BpEMEHH U YMCTBEHHBIX yCHIIMNA. BaxkHo
c(hopMHPOBAThH LIETOCTHOE MTPEICTABICHHUE O COACPKAHUHU OTBETA Ha KaXK/Iblii BOIIPOC, UTO
MpeoiaracT 3HAHUE Pa3HBIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBICHUS,
npolecca, yMeH’e pacKpbiBaTh (DaKTOPbI, OMPEAEISIONINe UX TPOTUBOPEUUBOCTh, 3HAHUE UMEH
YUYEHBIX, U3YyUaBIIUX 00Cyxaaemyto npobiaemy. HeoOxoaumo Takke npuBecTd HHPOPMALIUIO O
MaTepuanax YMIUPUYECKUX UCCIIeI0BAaHUM, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MMOATOTOBKY



CTYJIEHTa K 3K3aMeHy. BpeMst Ha MOAroTOBKY K 3K3aMEHY [0 HOpMaTHUBaM COCTAaBIIIET 36 4acoB
TSl 6aKagaBpoB.

B ®BI'OY BO «UI'Y» opranu3aiusi CaMOCTOSITEIbHON paOOThI CTY/ICHTOB
pernamentupyercs [lonoxxeHnnem o caMoCToATEIbHON paboTe CTYIEHTOB, IPUHATHIM Y YEHBIM
coserom UI'Y 22 utons 2012 r.

5. YYHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

a) OCHOBHasl IUTEpaTypa:

1. ApryunnueB A.B. Beenenue B ontumu3zanuio: Yue0.nmocodue / A.B.Apryunnues, A.1.be-
HukoB. — Upkyrck: M3a-8o UT'Y, 2011. — 105 c. (50 3k3.)

2. Tlomnesko B.I1. Metonsl ontumu3zaiuu B cucreme Matlab: Yue6.mocooue / B.I1.ITomnesko.
— Upxkytck: Upkyr.roc. yH-T, 2012. — 106 C. (45 9K3.)

3. BacunbeB O.B. MeTozps! onTuMH3alMy B 33a4ax U ynpaxHeHusx [Tekcr] : yue6.mocobue /

O.B. Bacuibes, A.B. Apryuuniies. - M. : Hayka:®u3.-mat.mut, 1999. - 207 c. ; 22¢cM. -
ISBN 5922100068 (90 3k3.)

4. BacuibeB O. B. Jlekuuun no metoaam ontumu3zauuu. — Upkyrck, Upkyr.roc. yH-T, 1994. —
344 c. (70 3k3.).

5. HWsmamnoB A. ®@. UucnenHble METOALI ONTHMHU3aIMuU: Yueb.mocooue / A.®. M3manios, M.B.
Cononos. — M.: ®DUSMATIINUT, 2005. — 304 c. (30 3k3.).

6. Cyxape A. . MeToasl onTUMHU3AINY : YYCOHUK U TPAKTUKYM JIJIsl OaKajgaBpuaTa u
maructpatypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3a., UcIp. U JOII.
— M.: UznatenscTBo FOpaiit, 2022. — 367 c. — (bakanaBp u MarucTp. AkaaeMHU4IeCKui
Kkypc). — Tekcr : anexkrponnsiit // OBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/507818 (moanucka UI'Y).

7. MeTtoapl ONTUMH3AINN: YI€OHUK U MPakTHKyM 17 By30B / @. I1. Bacunses, M. M.
[Toranos, b. A. bynak, JI. A. AprembeBa ; noa penakuueit @. I1. Bacunsea. — M.
WznparensctBo FOpaiit, 2022. — 375 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-9916-
6157-7. — Texcr : anextponnsiit // DBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/489397 , (moanucka UI'Y).

8. Ilarwn B. JI. Teopus urp : yueObnuk u npaktukym / B. JI. lllarun. — 2-e 3., ucrp. u J101.
— M.: UznarensctBo FOpaiit, 2021. — 223 c. — (Bricmiee oopa3oBanue). — ISBN 978-5-
534-03263-5. — Texkcr : anextponHsiii / DbC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/469243 (moamucka UT'Y).

9. lunosckas H. A. Teopus urp : yueOHUK U nmpakTuKyM 1iist By30B / H. A. IllmnoBckas. —
M.: UznarensctBo FOpaiit, 2022. — 318 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-9916-
8264-0. — Texcrt : anexrponnsiit // OBC IOpaiir [caiit]. — URL:

https://urait.ru/bcode/490360 (moamnucka UT'Y).

0) TOTOJIHUTEbHAS JTUTEPATypa:

B) 0a3bl TaHHBIX, THGOPMAIIMOHHO-CITPABOYHBIC U TTIOMCKOBBIE CHCTEMBI:

http://educa.isu.ru
http://window.edu.ru



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JIUCHUIIJINHBI

6.1. YueOHo-1200paTopHOe 000py/10BaHHE
OTOT PA3/IEJI HE 3AIIOJIHATH
6.2. IlporpammHoe obecneueHue

“MS Office”, Matlab

7. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIETI'O KOHTPOJISA U

MPOMEXYTOYHOM ATTECTAIIMA

7.1. OneHo4YHbIe CPEeACTBA TEKYILIero KOHTPOJIsA

Bug xonTpons Kontponupyembie Tembl Kontponupyemoie
KOMIICTCHIIUU
IIpoBepka momarHel paboThI Beenenue, remal, tema2, rema3, remad4, temas, OIIK-1, OIIK-2, OITK-
TemMab 3
Cam.paboTta Bsenenue, temal, tema2, rema3, remad4, temas, OIIK-1, OIIK-2, OITK-
TemMab 3

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYIIero KOHTPOJIA
1. JIeMOHCTpallMOHHBIN BapUAHT CaMOCTOATEIbHON paboThl Nel

1) HccnemnoBath Ha SKCTPEMYM:
f(x)=2x +4x —x -2 x5 - extr.

2) UccnenoBaTh Ha DKCTPEMYM:
f(x)=x'+x2 -4 x x, > extr.

3) Haiitu Bce skcTpemymsl, sup f(x), inf f(X).

f(x)=x2+4x+1, xe(—3; 1].

2. JIeMOHCTpPAlMOHHBIM BapUaHT CaMOCTOSITEIbHOM paboThl No2

HccnenoBaTh Ha BBITYKIOCTh (DYHKITHH:
f(x)= —xlz —x% - 2x32 + X)Xy +X1X3 +Xyx3 +5x,,

]
)XcE?

2) HccnenoBath Ha BBITYKIOCTh (PYHKITUIO:

f(x)= —xlz —x% —2x32 + X1Xy + X1X3 +XpX3 +5X,

X cE’
3. JIeMOHCTpallMOHHBIN BapHAHT CaMOCTOATEIbHON paboThr No3

Pemmmth 3amauy MeTooM MH. Jlarpanxka:




f(x) =x, > min,
(x-D*+x3-1=0,

(x +1D)%+x5 =1.

Pemmth 3amauy MeTooM MH. Jlarpanxka:

f(x)=x12+x§+x32+xl+x2 + X3 = min, x; + x, + x3 = 3.

4. JleMOHCTpaITMOHHBIA BApUAHT CAMOCTOSITEIIBHOM paboThl Ned

Caenatb OIHY UTEPALIMIO METO/IA MPOEKIIUH T'PATUEHTA
f(x) = x' + x, > min,
0<x <8,
-5<x <],
x% = (1,0);6 = 0,1.
3aHI/IC3.TB 3a;[aqy JJIA BBIYUCJIICHUA 1Iara 0{0 MEeToaa CKOpGI\/'II_HeFO CHyCKa
f(x) = x° +2x)° +€" 72 — min,

=16 =0,1.

Haiitu npoekuuio 1. y = (5;1;2;5) Ha MHOKECTBO
X={xeR':|x —b|<Li=14 b=(3-17b,)}

b, - uucno 6yxe ¢ Bawiem umenu.

5. JIeMOHCTpaiMOHHBIN BapUaHT CaMOCTOATENbHOM paboThl NeS5

Haittu nonyctumele 3kcTpemManu B 3a1a4€ BApUallMOHHOTO UCYUCIICHUS
2

J(x) = [%%(t) dt > min; x(0)=1, x(2)=2.
0

T () = [(x=3")2dt — min, x(0) = x(1) = 0.

2
J(x) = [(x+1)? df - min; x(1)=-1, x(2)=1.
1
1
J(x) = [(%%-2x) dt — min; x(0)=0, x(1)=-1.
0

In2 2 2 ) 15
J(x)= [(x%+3x")edt, x(0)=0, x(ln2):§.
0

6. JleMOHCTpaIiMOHHBINA BapUaHT CaMOCTOATENBbHOM paboThl Ne6

MarpuyHas urpa 3azaHa MaTpuLen



b—a b 2b
2b b-1 —a

3nech a — Konu4ecTBo OykB B Barem umenu, b — konuyectso OykB B Bameit pamumu.

a) Haiitu pemenue, npu He0OXOAUMOCTH MEPEN/Isl K CMEUIAHHBIM CTPATETHsIM U COCTABUB Iapy
3a[a4 JUHEHHOrO0 MPOrpaMMHUPOBAHHS.

6) Pe3ynbraT mpoBEpUTH C MOMOLIBIO KPUTEPHS ONTHMAJIBHOCTH CTPATETHi B CMEIIaHHOM
pacIIMpeHUH MaTPUYHOM UIPBHI.

7. JIeMOHCTpaIiMOHHBIN BapuaHT CaMOCTOSATEIbHOM paboThl Ne7

Pemmte MeTO10M TMHAMUYECKOTO TIPOTPAMMHUPOBAHUS CIETYIONIYIO 33aa4y.

[IpenmnonoxuM, 4To paccMaTpUBAETCS BOIPOC 00 MHBECTUIHSIX B 3 pa3iauyHbIe PUPMBI CPENICTB
cymMmapHeiM o0bemMoMm S50 wuH pyOseii. Ilpm sTtoM B Kaxayi ¢GupMy MOTyT OBITh
MHBECTHPOBAaHBl CpeAcTBa, KpaTHele 10 MiH py0. B Tabmume mnpuBeneHBl MaHHBIE 110
0KH/IAEMOMY POCTY JOXOJOB B 3aBHCHUMOCTH OT OOBEMOB HWHBECTUIUH (B aOCOIIOTHBIX
BEJIMYMHAX). 37eCh, KOHEYHO, CYIIECTBCHHA HEIMHEHHAs 3aBUCHMOCTH NPHPOCTA JIOXOJa OT
BEJIMYMHBI  BKJIAJIBIBAEMBIX CPEIACTB. IpeOyeTcs HalTH ONTUMalbHOE pacHpeieseHue
MHBECTHINHN MEXIy pUpMaMu, IpH KOTOPOM CYMMapHBIH IPUPOCT 10X0Aa OyeT HanOOIbIIHM.

Obvem ) Mpupocm doxoda
uHgeCImMuuls X
{(mr1H py0.) fi f2 fs
0 0 0 0 |
10 3 6 4 '
20 5 8 4]
30 9 9 11
40 11 15 12
50 17 19 18

7.2. OnleHOYHbIE CPeACTBA ISl IPOMEKYTOYHON aTTecTAlNM
Cnucok BONPOCOB AJIs1 IPOMEKYTOYHOM aTTeCTAlUM:

1. Makcumym u MuHuMyM. CynpemyM U UHOUMYM (OIpEeIeNeHHs M CBSI3U MEXIY ITHUMHU
nousatusmu). [Ipocteiimme cBoiicTBa MakcMMyMa (MaKCUMYM CYMMBbI (DYHKLUH; MakKCUMyM
GbyHKIIMHA, YMHOKEHHOM Ha KOHCTaHTY). Teopema 00 skcTpeMyme cenapadenbHON (yHKIIUH.

2. BrInykible MHOKECTBA. BhImyKiibie 1 BOTHYThIE (DYHKIIMH, X CBOWCTBA.

Teopema BeliepmTpacca u ee cneacTBusl.

4. I'paduueckuii MeTOA pEILICHUs 3a1ad JUHEHHOTo MporpaMMupoBaHus. JIMHHM ypOBHS.
Otpe3ok, Jyd, mpsiMas B N-MEPHOM HIPOCTpaHCTBe. [IpuBecTH cxemaTHM4ecKHe NpPUMEpPHI
CIENYIOIINUX BO3MOXHBIX CIIy4aeB: MHOXECTBO IUIAHOB IIYCTO; JKCTPEMYM JOCTUIAETCsS Ha
MHOXECTBE, COCTOsIIEM Oosee, 4eM U3 OJHOW TOUKHW; IieneBas GyHKLHUsA HE OrpaHHUYEHa
CBEpXY Ha MHOKECTBE IUIaHOB. JlMana3oH NpUMEHUMOCTH Irpa)udecKoro MeToa.

(O8]



5. Kimaccnueckoe mnpaBuiio MHOxuTened Jlarpamyka juist 3agad ¢ OrpaHUYECHUSIMU  THUIIA
paBeHcTBa ((OPMYTUPOBKA YCIOBUN MEPBOTO U BTOPOTO MOPSJIKOB). AHOPMAaJIbHBIE TOYKH.
HocraroyHocTh mpaBwia MHOXUTeNeH. CxeMa pelleHHs 3aJad C OrpaHUYCHHSIMU THUIA
PaBEHCTBA C MOMOIIIBIO MpaBHiIa MHOXKHUTENEH Jlarpanixa.

6. YuciieHHbIE METO/Ibl OJTHOMEPHOM ONTUMHU3AIUH.

7. Meton  ckopeiiiero Crnycka. YCJIOBUS ~NPUMEHHMOCTH, CXE€Ma, TeoMeTpuuecKas

UHTEpIpeTals, TEOpeMa 0 CXOIUMOCTH (0e3 T0Ka3aTeIbCTBA).

Teopema 0 CXOIMMOCTH METO]a CKOPEUIIIETO CIyCKa.

9. Heobxonumoe ycinoBue MUHUMYyMa Au(depeHrpyeMoi (PyHKIIMHA Ha BBITYKJIOM MHOKECTBE.
JlocTaTOYHOCTh YCIOBUA.

10. DxcTpemyM JIMHEHHON (YHKIMK HAa MHOXKECTBaX MPOCTEHIIel CTPYKTYpsl (BBIBOA (hopmyi
JUIsl MHOTOMEPHOT'O TIapajuiesyienurne ia, mapa, SJUTUIICOUIA).

11. Merox ycnoBHOro TrpagueHTa. YCIOBUS NPUMEHUMOCTH, CXEMa, TIeOMeTpuYecKas
WHTEPIPETaIHs, TEOpEMa O CXOAUMOCTH (0€3 J0Ka3aTeIbCTBA).

12. ITpoekiust TOYKU Ha MHOKECTBO U €€ CBOMCTBA.

13. Ilpoekiuss TOYKM Ha MHOXECTBA TMPOCTEHIIEH CTPYKTypsl (BBIBOI (opMyn s
MHOTOMEPHOT0 MapajlIeNeNnuIea, lapa, THIEPIVIOCKOCTH).

14. IIpaBuno mHoxuTenel Jlarpanka B 3aj1aue ¢ OrpaHUYECHUSIMU TUIIA HEPABEHCTBA.

15. [IpaBuno mHoxwuTenel Jlarpamka B oOIIel 3ajade MaTeMaTHYECKOTO MPOrPaMMHPOBAHUS
(popmynupoBka). JlOCTaTOYHOCTH TMpaBWJIa MHOXKWTEJIEH B JIMHEWHO-BBIMYKJIOW 3ajade
MaTEeMaTU4YeCKOro MporpaMMHUPOBAHUS.

16. ITocTaHoBKa TpocTeWIel 3amadyd  BapHAIMOHHOTO wucuyuciaeHus. CHabHBIA ©  CclaaObIi
MUHUMYM. Y paBHEHUE Diepa.

17. MHOTOMEpHBIE ¥ M30NIEPUMETPUUECKHIE 3314l BapUAIMOHHOTO ucurcienus. Heobxoaumpie
YCJIOBHS ONITUMAJIBHOCTH MIEPBOTO MOPSIJIKA.

18. OcHOBHBIE 3JIEMEHTHI MoJieNn oniepanuu. Kiraccudukamus HEKOHTPOIUPYEMBIX (aKTOPOB.

19. Onpenenenue ceqIoBOM TOYKM B aHTaroHHCTUYecKoW urpe. Teopema o CyliecTBOBaHUU
CUTyalMil pAaBHOBECHS B BBIITYKJIO-HETIPEPBIBHBIX UIPAX.

20. OnpeneneHue U CMbICI MAaTPUYHOM UIpbl ABYX jull. CylllecTBOBaHUE PELIEHUS B YHUCTBIX
crparerusax.  OmnpeneneHue W CMBICI CMEMIAaHHOTO PAacCUIMPEHUs MATPUYHOM HIPBI.
®dusnyeckas CMECh CTPaTErUi.

21. Kputepuii ONTUMAJIBHOCTH CTPATETHMl B CMEINIAHHOM pPAaCUIMPEHUM MATPUYHOU HIPBI
(popmynupoBKa U 10OKa3aTEIBCTBO).

22. lomunupoBaHue ctpareruii. Teopembl O COKpalleHUH Pa3MEPHOCTH MATPUUHBIX UTP MPHU
HATMYUU JTOMUHUPYIOIINX CTPOK WIIH CTOJIOIOB.

23. Meton auHamMuyeckoro mporpammupoBanus. I[IpuHuun bemnmana wu  yciaoBus ero
MPUMEHUMOCTH.

24. [IpumeHeHne MeTOJa IMHAMMYECKOTO IPOTPaMMHUPOBAHUS I MOHUCKAa ONTUMAaJIbHBIX
MapIIPyTOB M PEIICHUS 33a4 ONTHMH3AINHN HA CETAX U rpadax.

25. Pemenus 3ama4 ONTHMAJIBHOTO WHBECTUPOBAHUS M 3aMEHBI OOOPYIOBAaHHS C IOMOIIBIO
MOJXO0A0B IMHAMUYECKOTO MPOrPaMMHUPOBAHUS.

o

IIpuMepbl OLEHOYHBIX CPEICTB I IPOMEKYTOYHOM aTTeCTAllUM:
1. JleMOHCTpaIlMOHHBINA BapUaHT dK3aMeHAI[MOHHOTO Ousera Nel

1) UccnenoBaTh Ha SKCTpEMYM:



1
f(x)=X12+x%+Ex32+x1x2—x3 +10 — extr
X c E°.

2) Pemuts 3agauy metosioM MH. Jlarpanxa:

f(x):x12+x§+x32+x1+x2 + X3 — min, x; + x, + x3 = 3.

3) Cnenatb OHY UTEPAIUIO METOJIa CKOPEHIIIETO CITyCKa
F(x) = (5 —2)* + (x, +3)* - min,

x% = (2,0);6 =0,1.

4) Haiitu pemieHre mepBoil BCIOMOTaTeIbHOM 3a/]aui METO/Ia YCIIOBHOTO TPaIieHTa
f(x)=(x —xz)2 + X, — min,
X +xy 21,
X +2x, <3,
x; 2 0;x, 20,

x% = (1,0); =0,1.
2. JIeMOHCTpaIIMOHHBIN BapUaHT dK3aMeHAITMOHHOTO Omtera Ne2

1) Pemuth 3amauy metomom Jlarpanxka
f(x)=-x] —x; —x; - max,
X +x, +x; =3,

X, —x, +2x; <5

2) Cy1iecTBYIOT JIM PEIIEHUS B YUCTBIX CTPATETUSAX B MAaTPUUHOM Urpe:

6 4 7 7

2 -1 3 2
H:

I 1 6 8

1 8 95

3) Pemnts MaTpuuHyio urpy rpadoaHaTuTHYECKIM METOI0M

A-(3350))

3. JIeMOHCTpallMOHHBIN BapyaHT dK3aMeHaIMOHHOTo Ousera Ne3

1) Pemuth rpaduyeckum MeToa0M

f(x)=x; > extr, X:{x12+x§31, x12x§, x1+x220}

2) Pemuth 3amauy:



X, —2x, — x, — X, = max,
X={xeR:|x -b|<l,i=14, b=(0,1,2,b)}

b, - uucno 6yxe 6 Bawem umenu.

3) Haiitu nonmycTuMble SKCTpEMaH B 3a7a4ax

2
1) J(x) = jx(1+t2x)fz, x)=3, xQ2)=5.
1

4) Haiitu npoekuuto T. y = (b —2; 0; —3; —2) Ha MHOXKECTBO
X={xeR':(e,;x)=3, c=(27-b;-3-2)},

b — uucno 6yxe ¢ Bawem umenu.

4. JleMOHCTpaLlMOHHBIM BapHaHT 3K3aMEeHaMOHHOTo Omera Ne4
1) SBastoTCA M ONTUMAJIBHBIMU CTPATETUN

x = (1/3,1/3,1/3),y = (1/2, 1/2) B MaTpu4HOi1 Urpe

3 6
4 2
H= > 1 ? O60CHOBATH OTBET
'8 4 7 7]
2) Pemuth matpuunyro urpy H = 03 2
10 1 9 8
10 8 9 3]

3) TpebyeTrcss mepeBe3TH Ipy3 U3 MyHKTa | B MyHKT 16 Mo ceTke MOpor, MPHUBEISCHHON Ha

pucynke. Yepes Si 0603Ha4€eH pacxo/] TOIUIMBA HA COOTBETCTBYIOIIEM YYacTKe myTH. [IpoGess! B

HEKOTOPBIX KJIETKaX BAPUAHTOB O3HAYAIOT, YTO IBIIKCHHE II0 AAHHOMY IIyTH HEBO3MOXHO.
Tpebyercsa HalWTH ONTUMAIBHBIM MapIIPyT, IPU KOTOPOM CYMMapHBIA pacxoj TOIUIMBa OyJer
HAaUMEHBIIINM.
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Pazpabotuuk: [TorneBko Bacuiuca [TaBnoBHa, kaHa.(¢pu3.-MaT.HayK, TOLEHT Kadeapsl
BBIYHMCIIUTEILHON MaTEMAaTHKH ¥ ONITUMH3ALIUH.



