MHWHUCTEPCTBO HAYKHU U BBICHIETI'O OBPA30OBAHUA
POCCHMCKOM ®EJEPALIUU
denepanbHOE TOCYAAPCTBEHHOE OI0/IKETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«APKYTCKHH rOCYJAPCTBEHHBIA YHUBEPCUTET»
(®I'bOY BO «UTI'Y»)
HNHCcTUTYT MaTeMaTHKy U WHGOPMAIIMOHHBIX TEXHOJIOTHIA

/‘PBEPXG}IAIO»
| Inpelgpoﬁ\}ﬂMHT Ury

Pabouasi nporpaMmma IMCHUIUIMHBI (MOXYJIs1)

b1.0.18 MeToabl onTUMH3ALNHA

Hanpasnenue noaroToBku 01.03.02 Ilpuxnmannas MaremMaTika 1 nHGOpPMATHKA
Hanpasnennocts (mpoduiib) NoAroTOBKH CucreMbl HCKYCCTBEHHOTO MHTEIIEKTA
Kpanudukanus BeITyCKHHKA OakanaBp

dopma o0ydyeHust O4Has

Wpkyrck 2023 r.



1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Ilenu: u3ydeHre U OCBOCHHUE CTYACHTAMM TEOPETUYECKMX OCHOB M METOJOB pELICHUs 3a1ad
JMHEMHOIO ¥ HEIMHEWHOTO NMPOrPAMMHPOBAHMS, BAPUALIMOHHOIO NCYHUCICHUS U ONITUMAIBHOTO
yIpaBiieHus; GOPMHUPOBAHNE HABBIKOB IIOCTPOCHUS, HCCICIOBAHUS U PEIICHUS MAaTEMaTHUECKUX
MoJiesiell B KOHKPETHBIX IMPUKIIAJHBIX 00/1acTsAX, B TOM YHCIIE, C UCIOJIb30BaHUEM COBPEMEHHBIX
KOMITBIOTEPHBIX CPEJICTB U MPUKIIAHOTO IPOTPAMMHOTO 00eCTIeueHHs.

3amaun: u3ydeHue pa3InyHbIX TUIIOB 3a7a4 JIMHEWHOTro mporpammupoBanus (JII1) m ocHOBHBIX
chep ux mpuMeHeHUs (IKOHOMUKA, (DMHAHCHI, TEXHUYECKHE NPUIOKEHUS, MaTeMAaTHYECKUE
3amauu, cBomsmuecs K 3amgadam JIII); w3ydenwme teopuum u MeTtonoB pemeHus 3anad JIII;
OCBOCHHC TCXHOJIOTUM PCHICHUSA W MMOCTONTUMAJIILHOTO aHalin3a 3aJaav JIIT ¢ ucnoabp30BaHHEM
MPUKIAJIHBIX MAaTeMaTUYECKUX MMAKETOB; M3y4YE€HUE TEOPUU M YHUCICHHBIX METOJOB peIleHUs
3aa4 HEJIMHENHOI O nporpaMMHupoOBaHud; OBJIIAACHUC MPAKTUUCCKMMU HABBIKAMU pCaiu3allun
QITOPUTMOB ONTUMHU3ALMKA W TIPOBEIACHHS UHUCICHHOTO OJKCIEPUMEHTAa; H3Yy4Y€HHE OCHOB
BApHUAIIMOHHOTO UCHUCIICHUA U TCOPUHU OINITUMAJILHOTO YIIPABJICHUSA

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

Vyebnasa npucuuiumiaa b1.0.18 MeToasl onTUMHU3ali OTHOCUTCS K 00A3aTeNIbHOM YacTh biioka
1 oOpa3oBaTenbHOM MPOrPaMMBI.

Jlnst u3ydeHus JaHHOW y4eOHON JUCITUTIIMHBI HEOOXOMMBI 3HAHUS, YMCHUS U HABBIKH,
dbopMupyeMbIe MTPEANIECTBYIOMUMU AUCHHUILTHHAME: «Aredpay, «MareMaTuuecKuil aHaIu3»,
«ITakeTbl KOMIBIOTEPHOU MATEMATHKH.

[Tepedenp nocneayomux y4eOHbIX AUCHUILINH, A1 KOTOPhIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKU, (POPMHUpYEMBbIE JAHHOW y4eOHOM TUCIUIUIMHON: MEeTOAbl ONTUMAIbHOTO YIPABICHUSY,
«IIpukiagHOE MaTEMATHYECKOE MOACINPOBAHUE.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI

[Iporiecc ocBoeHUsT AUCHUTIIMHBI HATIPaBIIeH Ha (GOPMHUPOBAHUE CIEAYIONTUX KOMITETESHITUI B
cootBercTBur ¢ ®I'OC BO u OII BO no nanpasnenuto noaroroBku 01.03.02 [MpuknagHas
MaTeMaTHKa 1 HH(POpMATHKa:

OIIK-1 Cniocoben nmpumeHsTh (pyHIaMEHTaIbHbIC 3HAHUS, TTOJIYYCHHBIE B 00JIaCTH
MaTeMaTHYECKUX ¥ (MJIM) ECTECTBEHHBIX HAYK, M HCIIOJIB30BATh UX B MPOPECCHOHATHHON
NeSITEIbHOCTH;

OIIK-2 Crioco0eH HCIoyib30BaTh U aIallTHPOBATh CYIIECTBYIOIIME MaTEMaTUYECKHE METOBI U
CUCTEMBI IPOrpaMMUPOBAHUS I pa3pabOTKU U pean3aliy afrOpuTMOB PELICHUS
MPUKIIATHBIX 3a71a4;

OIIK-3 Cniocob6eH npuMeHATh U MOAU(PUITUPOBATH MATEMATHIECKHAE MOICIH JIJIST PEIICHUS
3a1a4 B 00J1acTH MPOo(eCCHOHATBEHON AEATEIbHOCTH.

B pesynbrare 0OCBOCHUS AUCIUILTUHBI 00YYaIONIUICS OKEH
3HaTh: TEOPUIO M METOJbl pEUICHUs 3a/1ad JIMHEMHOrO W HEJIMHEWHOro MpPOrpaMMHUPOBAHUS;
OCHOBBI BapUALlMOHHOI'O UCUHUCIIEHHS U TEOPUU ONITUMAJIBLHOIO YIIPABJICHMUSL.



YMETb: TMOHMMAaTb W NPHUMEHATh B MCCIEAOBATEIbCKOM M NPUKIAAHON JESATEIBHOCTH
COBPEMEHHBbIE METOJbl pElIeHUs 3aJad ONTUMHU3ALMHU; PelaTh 3aJaddl MPOU3BOJCTBEHHOU W
TEXHOJIOTUYECKON JEesATeIbHOCTH Ha Mpo(ecCHOHANBHOM YpOBHE, BKJIIOYas pa3paboTKy
AITOPUTMUYECKUX U MPOTPAMMHBIX PEIlIeHUH; BRIOMPATh pallMOHAIbHbIE BApUAHTHI ACHCTBUI B
IPAKTUYECKUX 3aJadax OINTHUMHU3ALMU C MCIOJIb30BAaHUEM MATEMaTHUECKUX MOAENEH u
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH.

BJIAJETh. HABBIKAMHM IIPUMEHEHUS COBPEMEHHOTO MAaTEMaTHMYECKOrO0 WMHCTPYMEHTapus s
pELICHUs MPUKIAJHBIX 33/1a4 ONTHMM3ALUN; METOAUKON IOCTPOCHHUsS, aHAIN3a U IPUMEHECHUS
MaTEMAaTHYECKUX MOZECIIEH NIl OLEHKN COCTOSIHMS M MPOTHO3a Pa3BUTHs SBICHUHN U IPOLIECCOB
B COIMAJIbHOW, SKOHOMHYECKOM U MPOU3BOACTBEHHOW cdepax; UETKUM IOHUMAaHUEM
npoOJeMAaTUKU M MEPCIEKTUB PA3BUTHUS TEOPUHM M METOJOB ONTHMM3ALUU KaK OJHOIO W3
BOKHEUILUX HAIIPABICHUMN.



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
MareMaTH4ecKoro nporpammupoBanus (JIIT)

12

12

10

IIposepka
JIOM.paboTHI;
cam.pabora
Ned

Tema 3. UncneHHBIE METOIBI
MaTeMaTHYECKOTO IMPOTPaMMHUPOBAHHUS

(HJII)

11

11

13

TIpoBepka
JIOM.paboTHI;
cam.pabota
No5

Tema 4. BaprannoHHOE UCUHCTICHHE

10

10

11

IIposepka
JIOM.pa0OTHI;
cam.pabota
Neb

Tema 5. OnTuMansHOE yIpaBlieHUE

11

11

11

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 MIpHUjIaraeTcs
Brimosnenue IToce 10 IIpoBepka Crrcok
Tema 2. MaremaTtrndeckoe
JIOM.paOOTHI M3Y9ICHHS JIOM.pabOThI | JTUTEPATYPHI
pOTPaMMHUpPOBaHHE
TEMBI MIpuUjIaraeTcs
Tema 3. UucneHHbIE METOIbI Brimosnenue IToce 10 IIposepka Crmcoxk
MaTeMaTHIECKOTO JIOM.paOOTHI N3yYeHHS JIOM.pabOTHI | JIUTEPATYPHI
nporpammupoBanus (JIIT) TEMBI npujlaraercs
Tema 3. YucneHHble METOABI Brinonnenue ITocne 13 IIpoBepka Cnucoxk
MaTEeMaTHYECKOTO JIOM.pa0OTHI U3YUYCHUS JIOM.pa0OThI | JIUTEPATYPHI
nporpammupoBanust (HJIIT) TEMBI npujlaraercs
Brinonnenue Iocne 11 IIpoBepka Cnucoxk
Tema 4. Bapuaunonroe JIOM.pa0OThI U3YYCHUS JIOM.pa0OThI | JIUTEPATYPHI
MICUKCIIEHHE P y P paTyp
TEMBI MpHUJIaraeTcs
Brinonnenue Iocne 11 IIpoBepka Cnucoxk
Tema 5. OnTumanbHOe
JIOM.paboThI U3YUYCHUS JIOM.pPa0OThI | JIUTEPATYPHI
yIpaBJICHUEC
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.
Teopus 1BONCTBEHHOCTH B MaTEMaTHUECKOM POTPaMMHUPOBAHUU.
JIBOViCTBEHHBIE 3aa4M JIMHEMHOTO M KBAAPATUYHOTO TPOTPaMMHUPOBAHUS.

Tema 3. YncieHHbIE METOBI MATEMATHYECKOTO MPOrpaMMHUPOBAHUS

CuMILIeKC-METO]] pelIeHHs 3a/1a4 IMHEHHOTO MPOTrPAMMUPOBAHHSL.

I'panuenTtHeIit MeTon 1 MeToa HbioTOHA 11 32129 O€3 OTpaHUYEHUH.

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

Mertoapl mocnenoBaTeabHONH 0€3yCIOBHOM MUHMMHM3ALMU — IITpadHBIX U OapbepHBIX
byHKIMA, MOAU(MUIIMPOBAHHBIX MHOXUTENEH Jlarpanka.




Tema 4. BapraninoHHOE UCUHCIICHUE

Kiaccuueckoe BapualilmoHHOE MCUHCIICHHE, YpaBHEHHUE Diliiepa; 3aaud KJIaCCUYECKOTO
BapHaIlMOHHOTO HCYMCIICHUS c OTPaHUYCHUSIMU, HEOOXOIMMEIE YCIIOBHS B
H3OH€pI’IM€TpH‘-I€CKOfI 3a4a4dc, 3aaauu BapI/IaI_II/IOHHOFO HNCUUCJICHUA C ITIOABUXHBIMHA I‘paHI/II_IaMI/I.

Tema 5. OnTuManbHOE ynpaBiIeHHUE
[Mpunmun makcumyma JI.C. IlonTpsiruna.  JloCTaTOYHOCTh MNPHUHIUIIA MAKCHUMYyMa.
JluneapuszoBaHHbIN (IubepeHuanbHblil) TpUHIMI MakcumyMa. llpoBepka ympaBieHuil Ha

ONTUMAJIFHOCTD C TIOMOIIIBIO MPUHIIUIIA MAKCUMYMa.
OnTumanbHOE YyIpaBieHUE JINHEHHBIMUA CUCTEMAaMH.
['pagyieHT B OCHOBHOM 3ajaye ONTHUMAJIbHOrO yrpaBieHUsA. [loHATHE O TpaAUEHTHBIX

MCTOax pCHICHUA 3a/la4 ONITUMAJIBHOTO YIIPaBJICHUS.
CBsi3b BapHaLIMOHHOTO WCYMCIEHUS M ONTHUMAJIbHOTO ynpasieHus. [Ipuknagnsie 3agaun

ONTUMAJIBHOI'O YIIPABJICHHA.

YncnaeHHbBIC MCTOABI PCHICHUA 3aJad BapHAllMOHHOI'O HCYHUCICHUSA KW OITHUMAJIBHOI'O

YIIPABJICHMUS.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

Tema 3ausTHS Bcero uacos OueHOYHBIE Cpe/icTBa dopMupyemsbie
KOMIIETEHIIUH
B 5 Cam.pabora Nel OIIK-1, OIIK-2,
BeJICHUE OIMK-3
7 Cam.pabora Ne2 OIIK-1, OIIK-2,
Tema 1. DaeMeHTHI BBITYKJIOrO aHaIM3a OITK-3
Tema 2. MaTemaTuyeckoe 10 Cam.pabota Ne3 OIIK-1, OIIK-2,
IpOoTrpaMMUpPOBaHHE OIIK-3
Tema 3. UucnaeHHbIC METOIBI 23 Cam.paboTa Ned,5 OIIK-1, OIIK-2,
MaTEeMaTHIECKOTO POTPaMMHUPOBAHUS OI1K-3
10 Cam.pabota Ne6 OIIK-1, OIIK-2,
Tema 4. BapranmmoHHOE UCUHCTICHHE
OI1K-3
11 Cam.pabora Ne7 OIIK-1, OIIK-2,
Tema 5. OnTuMansHOE yIpaBiIeHUE OIK-3

4.3.2. [lepevyeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEJIbHOE N3y4YeHHe CTYyIeHTAMHU

B PaMKaX CaMOCTOSITeJIbHOI padoThI

Tema 3ananue dopmupyembie
KOMITETCHITWH
BegeHu Jomannee 3amanue OIIK-1, OIIK-2,
eaetie OIK-3
JlomanHee 3aanue OIIK-1, OIIK-2,
Tema 1. DaeMeHTHI BBITYKJIOrO aHaIM3a
OIIK-3
Tema 2. MaTemaTuyeckoe JomanHee 3amanue OIIK-1, OIIK-2,
MIPOrPaMMUPOBAHNE OI1K-3
Tema 3. UncneHHBIE METOIBI JlomarHee 3aaHue OIIK-1, OIIK-2,
MaTeMaTHIECKOTO MPOTPaMMHUPOBAHUS OI1K-3
JlomarHee 3aaHue OIIK-1, OIIK-2,
Tema 4. BapranmoHHOE UCUHCIICHHE
OI1K-3
Tema 5. OnTuMansHOE ypaBicHUE JlomarHee 3aganne OIIK-1, OIIK-2,
OI1K-3




4.4. MeTonnueckne yKa3aHusl N0 OPraHU3AIUHA CAMOCTOSTEIbHOI padoThl CTY1CHTOB

CamocrosiTenpHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUCHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHJIOB 00pa30BaTEIbHON JEATEILHOCTH, 00OCCIICUHBAIONICH PeaTU3aIHIo
TpeboBanuii denepanbHbIX TOCYIAPCTBEHHBIX CTaHAApPTOB BhICIIEro obpazoBanus. CormacHo
TpeOOBaHUSIM HOPMATHBHBIX JOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTeILHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBacT
3aKpETUICHHE MOJTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH ITyTeM NMPHOOPETEHUSI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMSI, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, TIOJATOTOBKH K CEMHHApaM, TabOpaToOpHBIM padoTam, caade
3a4eTOB U dKk3aMeHOB. CaMocTosITeIbHAS paboTa CTYIEHTOB MIPEICTABIISIET COOOM COBOKYITHOCTh
ayUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosaTenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIIEcca B By3€ PEIIacT CIASAYIOIINE 3aa9H:

— 3aKpeIUICHHE U PacUIMpeHne 3HAaHUHN, YMEHHH, MOJYICHHBIX CTyJEHTaMH1 BO BpEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, PEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU U
bu3HYECKOI 1eATeTHbHOCTH;

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

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
MIPOTPaMMBI,

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIINY;

— (hopMHUPOBAHHE CAMOCTOSATEILHOCTH MBIIIJICHUS, CHOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOpPEaTN3aIliu;

— BBIPaOOTKA HaBBIKOB d(P(HEKTUBHOM CaMOCTOATEILHON PO eCCHOHATTEHON TEOPETUYECKOH,
NPaKTUYECKON U yueOHO-HUCCIIEI0BATENBCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOW TUCIUTIIIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS (OPMUPYET Y
ce0s1 yCTAaHOBKY Ha MOJyYEeHHUE Ha JICKIMSIX HOBBIX 3HAHUH, JOTOTHSIOMNX YK€ UMEIOIIHUECS 110
JMaHHOW JucHHIUTHHE. BpeMs Ha MOJArOTOBKY CTYACHTOB K ABYXYaCOBOU JIEKIIMU IO HOPMATHBAM
coctapiseT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [[0ATOTOBKA K MPAKTUYECKOMY 3aHSATHUIO
BKJTFOYAET CIICAYIOIINE 3JIEMEHTHI CAMOCTOATEIbHON JEATEILHOCTH: Y€TKOE MPEACTABICHUE
eI U 33719 €r0 IPOBEICHUS; BBIJICTICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOM, HAYyIHOI
JeATEeTLHOCTH, KOTOPBIE CTAHYT PE3yJIbTaTOM MpeaAcTosiiel padboTel. BeipaboTka HaBBHIKOB
OCYIIECTBIISIETCS C IIOMOIIBIO MOTYYCHUS HOBOM MH(OpMau 06 N3y4aeMbIX MPoIeccax u ¢
MTOMOIIIBIO 3HAHMSI O TOM, B KAKOW CTEINICHH B IAHHOE BPEMS CTYJICHT BIIaJIC€T METOIaMH
HCCJICIOBATEILCKOM IeATEIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TTPAKTHYECKOM
3aHATUH. [loroTOBKA K MPAKTHUECKOMY 3aHITHIO HEPEAKO TpeOyeT moadoopa MaTepuaia,
JAHHBIX M CIICIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JIOJDKHBI JIOMa TTOATOTOBUTH K 3aHATHIO 3—4 mipuMepa GopMyITHPOBKH TEMbI HUCCIEAOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(UsIX, HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIILHO
OCYIIECTBIISIOT MIOUCK COOTBETCTBYIOIIUX UCTOYHUKOB, OMPEEISIIOT aKTYadIbHOCTh
KOHKPETHOT'O UCCIICIOBAHMUS MPOIIECCOB U SIBJICHUM, BBIICSIOT OCHOBHBIE CITIOCOOBI
JIOKa3aTeNIbCTBA aBTOPAMH HAYYHBIX PabOT IEHHOCTH TOT0, YEM OHH 3aHUMArOTCs. B Xoze
CaMoro MPaKTUYECKOTO 3aHSITHsI CTYICHTHI CHAaYalla IPECTABISIOT HaliICHHbIC UMY BapUAHTHI
(GOPMYITUPOBKHU aKTYaTbHOCTH MCCIICIOBAHUS, 00CYXAAIOT UX M 0OOCHOBBIBAIOT CBOE MHEHHUE O
HAWIY4IleM BapuaHTe. Bpems Ha MOATOTOBKY K MPAKTUYECKOMY 3aHATHIO IO HOpMaTHBaM
coctapiseT He meHee (0,2 Jaca.

IMoaroroBka k ceMUHApCKOMY 3aHATHIO. CaMOCTOSTENbHAS TOATOTOBKA K CEMUHAPY
HaIlpaBjIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOW ¥ MHOU JIUTEPATYPHI; HAa MIOUCK



JIOTIOJTHUTEIBHON HH(OpMAINK, TO3BOJISIONMIEH ITy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE TTPU paboTe C pa3HbBIMU UCTOYHHKAMHU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcst Ui MOITHOTO OTBETAa Ha BOIIPOCHI TUIaHA CEMUHAPCKOTO 3aHATHUS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMKUCHIBATh BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINXCSI HCTOYHUKOB
uHpopManuu, opopMIIATh UX M0 OubimorpaduyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIN3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; Ha TOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha (POpMUPOBAHKE HABBIKA OTEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHHsI, KOTOPbIE MOTYT BO3HUKATh IIPU 00CYKIEHUU T€X WK UHBIX
Hay4HbIX IpoOieM. BpeMs Ha MOATrOTOBKY K CEMUHApY IO HOPMATHBAM COCTABIISICT HE MEHEE
0,2 gaca.

IMoaroroBka K KOJI0OKBUYMY. KOIITOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
oOcyxJeHue pazjiena JUCIUIUIMHBI HA OCHOBE CaMOCTOSITEIbHOTO U3yYEHUS 3TOTO pasjena
cryaentamu. [loaroToBka Kk JaHHOMY BUY Y4€OHBIX 3aHATHI OCYIIECTBISIETCS B CISIYIOIIEM
nopsake. [IpernoaaBarens 1aeT CUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOIYUYUTh IPU
U3y4EHHUH ONPEAETICHHOTO MEPEYHs HayYHBIX UCTOYHUKOB. CTyJJ€HTaM BO BHEAYJIHUTOPHOE
BpeMsi HEOOXOAMMO IPOYUTATh CHEIHAIbHYIO JINTEPATYPY, BHIIKUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIYyT 00CYXIaThCs HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXXJ0MY U3 BOIIPOCOB, KOTOPOE OHU BHICKAXXYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee (0,2 Jaca.

IoaroroBka K KOHTPOJILHOI padoTe. KonTponpHas paboTa Ha3HaYaETCs MOCIE
U3y4EHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPECTaBIseT COO0H
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOoJIy4aroT OoT mpenojaBaress. CaMocTosTeNbHAas! MOATOTOBKA K KOHTPOJILHOW paboTe
BKJIIOYAET B ce0s: — U3YUYECHHE KOHCIEKTOB JIEKIIU, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCS KOHTPOIBHOM pabOTOM; MOBTOPEHHE y4eOHOT0 MaTepuaia, MoJIydeHHOTO
IIPU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHATUSAM U BO BpeMs UX ITPOBEJICHUS;
U3y4eHHE JOMOTHUTEIBHOM TNTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
MPOBEPSAEMBIX 3HAHUI; COCTaBICHHUE B MBICIIEHHOM (JOpME OTBETOB HA MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAaHUE MICUXOJIOTHIECKON YCTAaHOBKHM HA YCIICIIHOE
BBIMIOJIHEHHE BCceX 3afjaHuii. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHON paboTe 1o HopMaTHuBam
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4ery. CamocTOSTENbHAS OArOTOBKA K 3a4ETYy J0JKHA
OCYILECTBIISATHCS B TEUEHUE BCero cemecTpa. I1oAroToBka BKIIIOYaeT Cleayonme AeHCTBUS:
NepeyuTaTh BCE JIEKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €ClId HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOAT B IPEIIOKEHHON
npernojaBareneM Jureparype. Pekomennyercs nenarb KpaTkue 3anucu. Bpems Ha MOATOTOBKY K
3a4eTy 110 HOPMAaTHBaM COCTAaBIIIET HE MEeHee 4 4acoB.

IMoaroroBka k 3k3aMeny. CaMOCTOSITENIbHASI TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperiupoBanabii. Ho 00bemM yue6HOTO
MarepHaia, KOTOPbIi Hy>KHO BOCCTAHOBHUTb B TAMATH K IK3aMEHY, BHOBb OCMBICIIUTD U MOHSTb,
3HAYUTENIbHO OO0JIbIIIE, TOATOMY TpeOyeTcs 00JbIle BPEMEHU U YMCTBEHHBIX ycuinuil. Baxxno
chopMHPOBATH IEIOCTHOE NPEACTABICHUE O COJCPKAHUN OTBETAa Ha KaX/IbIi BOIIPOC, YTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOT'O MJIM MHOTO SIBICHUS,
npoliecca, yMEHUEe pacKpbiBaTh (PakTOPbI, OMPEAEISIONINE UX IPOTUBOPEUUBOCTD, 3HAHUE UMEH
YYEHBIX, H3Y4aBIINX 00Cy aaemMyro mpodiemy. Heooxoaumo Takyke mpuBecTH HH(OPMAITUIO O
MaTepHagax dMIUPHUUECKUX UCCIETOBAHMIM, UTO YKa3bIBAE€T HA BCECTOPOHHIOIO MOATOTOBKY
CTYJEHTa K 3K3aMeHy. BpeMms Ha MOATrOTOBKY K 9K3aMEHY [0 HOPMAaTHBaM COCTaBIIseT 36 4acoB
Ut 0aKaIaBpoOB.

B ®BI'OY BO «MI'Y» opranuzamus caMOCTOATEIbHON PaboThl CTYJCHTOB
pernamenTupyercs [lonoxkeHuem o caMoCTOsTEILHON paboTe CTYJCHTOB, IPUHITHIM Y YEHBIM
coserom UI'Y 22 urons 2012 r.



5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
TV CHATIIAHBI

a) OCHOBHas JIUTepaTypa:

1. Apryuusnies A.B. Beeaenue B ontumuzanuio: Yueb.mocooue / A.B.Apryunnnes, A.1.be-
HUKOB. — Upkyrck: U3n-so UT'Y, 2011. — 105 c. (50 3k3.)

2. Apryumnies A.B. Jluneiinoe nmporpammupoBanue: npaktukyM / A.B.Apryunnnes, A.W.be-
HUKOB. — Mpkyrck: U3n-so UI'Y, 2011. — 73 c. (50 3k3.)

3. TTomnesxo B.I1. Merons! onntumusanuu B cucreMe Matlab: Yue6.mmocooue / B.I1.ITomiesko.
— Upkyrck: Upkyr.roc. yu-t, 2012. — 106 c. (45 3k3.)

4. Bacunne O.B. Meroasl onTuMu3aiyu B 3aj1a4ax U ynpakHeHusx [Tekcr] : yue6.mocodue /

O.B. Bacuibes, A.B. Apryunnnes. - M. : Hayka:®u3.-mat.mmt, 1999. - 207 c. ; 22cwm. -
ISBN 5922100068 (90 5k3.)

5. Bacunwes O. B. Jlekiuu no merogam ontumuzauuu. — Mpkyrck, Upkyr.roc. yH-T, 1994. —
344 c. (70 5k3.).

6. WN3mamioB A. @. UucaeHHble METOIBI ONTUMH3ANMHU: Yueb.mocodue / A.®. M3maunos, M.B.
Conopnos. — M.: ©USMATIINT, 2005. — 304 c. (30 3k3.).

7. CyxapeB A.I'. MeTozpl ONTUMH3AINY : YI€OHUK U MIPAKTUKYM JUIsI OaKaaBpHara u
maructparypsl / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopoB. — 3-e u3f., ucnp. 1 J01I.
— M.: UznatensctBo FOpaiit, 2022. — 367 ¢. — (bakanaBp u Maructp. AKageMU4ecKui
Kypc). — Tekct : anektponnsbiit // OBC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/507818 (moamucka UI'Y).

8. Metoabl onTUMH3AIUN: Y4eOHUK U pakTHKyM i By30oB / @. I1. Bacuibes, M. M.
[loranos, b. A. bynak, JI. A. Aprembesa ; non penakuueit @. I1. BacunseBa. — M.:
NznarensctBo KOpaiit, 2022. — 375 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-9916-
6157-7. — Texkcr : anektponusiii // IBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/489397 , (moanucka UT'Y).

9. benukoB A.U. Jluneitnoe nporpammupoBanue: Yued.nocodbue / A.1. bennkos. — pkyTck:
UpxkyT.roc. yH-T, 2005. — 148 ¢. (50 3Kk3.)

10. larun B. JI. Teopwus urp : yue6Huk u npakrukym / B. JI. lllarun. — 2-e u3a., ucmp. 1 JIO1I.
— M.: U3patensctBo IOpaiit, 2021. — 223 c. — (Bsicmee oOpazoBanue). — ISBN 978-5-
534-03263-5. — Tekcr : anektponnsiit // IBC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/469243 (noanucka UT'Y).

11. HMunosckas H. A. Teopus urp : yueOHUK 1 npakTUKyM aiis By3oB / H. A. IllunoBckas. —
M.: U3narensctBo FOpaiit, 2022. — 318 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-9916-
8264-0. — Tekcr : anexktponuslit // IBC FOpaiir [caiit]. — URL:

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

0) TOTOJIHUTEIbHAS JTUTEPATypa:

B) 0a3bl TaHHBIX, THHOPMAIIMOHHO-CITPABOYHBIE U TTIOMCKOBBIE CHCTEMBI:

http://educa.isu.ru
http://window.edu.ru
http://ru.wikipedia.org
http://math.ru



http://www.exponenta.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOHo-12a00paToOpHOE 000pya0BaHUE
OTOT PA3/IEJI HE 3AIIOJIHATDH
6.2. [IporpammMHoOe obecriedeHue

“MS Office”, Matlab

7. OHEHOYHBIE MATEPUAJIBI VIS TEKYIIEI'O KOHTPOJISA 1

MMPOMEXXYTOYHOM ATTECTAIIAU

7.1. OnleHOYHbBIE CPEACTBA TEKYIIEr0o KOHTPOJISI

Bun konTposst KonTponupyembie TeMbl KouTtpoaupyemslie
KOMIICTCHIIUU

IIpoBepka qomarirHeii padboOTHI Beenenue, temal, Tema2, rema3, temad, Temad OIIK-1, OIIK-2, OIIK-
3

Cam.paboTta Beenenue, temal, Tema2, rema3, remad, remas OIIK-1, OIIK-2, OITK-
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'+x3 -4 x x, > extr.

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

f(x)zx2 +4x+1, xe(—3; 1].

2. JIeMOHCTPALMOHHBIM BapUaHT CaMOCTOSTENbHOM paboThl No2

HccnenoBaTh Ha BRIMTYKIOCTh QYHKITHH:
f(x)= —xlz —x% - 2x32 + X)Xy +X1X3 +X5X3 +5Xx,,

1
)XcE?

2) HccnenoBaTh Ha BRITYKIOCTh (DYHKITHIO:
f(x)= —xlz —x% —2x32 + XXy +X1X3 +X7x3 +5x,

X cE’.




3. JIeMOHCTpaiMOHHBINA BapuaHT CaMOCTOATENbHOM paboThr Ne3

Pemts 3agauy MetoioM MH. Jlarpanxka:
f(x) =x, - min,

(-1 +x3-1=0,

(x1+1)2+x§ =1.

Pemts 3agauy MetoioM MH. Jlarpanxka:

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

4. JIeMOHCTpaLlMOHHBIM BapHAHT CAaMOCTOSITEIbHOM paboThl Nod

CrenaTh OJIHY HTEPAIUIO METO/[a IPOCKINH TPaJHeHTa
f(x) = x{' +x, — min,
0<x <§,
-5<x, <],
%% = (1,0);6 = 0,1.
3amucarh 3a/a4y TS BBIYMCIICHUS IIara @, METO/a CKOPEHIIero crycka
F(x) = x2+2x,> + €772 > min,

X% = (1) =0,1.

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

b, - uucno 6yxe ¢ Bawem umenu.

5. JIeMOHCTpallMOHHBIN BapHaHT CaMOCTOSATEIbLHON paboThr No5

1) Byner nu mnaun x’=(1, 2, 0) — onTUMaIbHBIM B 3aja4e
f(x)=3x, —2x; » max
3x, —x, +x; <1
—-x;, —2x, =2x;2-5
x; 20, i=1,2,3

2) Pemiuth ¢ MoMOIIbIO YCIIOBUN PAaBHOBECHUS
f(x)=3x, —6x, +4x, —2x, - min
X, =2x;+x,=2
2x, +x, +4x; —x, =8
x; 20, i=12,3,4

6. JIeMOHCTpallMOHHBIN BapUAHT CaMOCTOATEIbHON paboThl Ne6

Hatitu AOIIYCTUMBIC SKCTPEMAJIU B 3a1a4€ BAPpUALITMOHHOTO UCHUCIICHUA



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

0

T (0= [(x=3t2)dt — min, x(0) = x(1) = 0.

2

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

1

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

In2

J(x)= [ +3x%)eHd,  x(0)=0, x(lnz):%s.
0

7. IeMOHCTpallMOHHBIN BapHaHT CaMOCTOATEIbHON paboThr No7

1) B 3amade onTuMalbHOTO YIpaBiIEHUS HAWUTH (YHKIIUIO COCTOSHHUS, COOTBETCTBYIOIIYIO
BbIOpaHHOMY YIpaBJICHUIO V = V(t), BBIUUCIUTh 3Hau€HUE IIeJIeBOro (yHKIMOHAJa, 3alucarh

COTIPSDKEHHYIO 3a7avy (He pemas ee).

x=u(t), x(0)=1;
—1<u(t)<1; t€[0,5].

Jw) =x>(5)+ j (x(t) - u( t))dt — min;

{—1, t €[0,2)
v(t) =
1, te[2,5].

2) Haitftm  onTumanbHOE YympaBiieHHWe. SBiseTcs oUW TpUHIUI Makcumyma I[loHTpsruHa
A0CTAaTOYHBIM YCJIOBUEM ONITUMAJILHOCTHU B 3a;[aqe‘? O6OCHOBaTB OTBCT.

x =u(t), x(0)=1;
—1<u(®)<5; t<[0,2].

7.2. OnleHOYHbBIE CPeACTBA IJIsl IPOMEKYTOYHON aTTecTAluu

Cnucok BONPOCOB AJIsl IPOMEKYTOYHOM aTTeCTAlUM:

1.

(98]

Makcumym u MUHUMYM. CynpemMyM UM HHOUMYM (OHpEIeNeHHs M CBSI3U MEXIY STHUMHU
nousatusmu). [Ipocteiime cBoiicTBa MakcMMyMa (MaKCUMYM CYMMBI (DYHKUUH; MakKCUMyM
(byHKIMU, YMHOKEHHOM Ha KOHCTaHTY). Teopema 006 sKcTpeMyMe cenapadebHOl (QyHKIHH.
Beinykble MHOECTBa. BbImykiible 1 BOTHYTbIE (DYHKIIMH, X CBOWCTBA.

Teopema BelepmTpacca u ee cieacTBusl.

['padugeckuii meTon pemieHus 3a7ad JIMHEWHOTO MpOrpaMMHUpOBaHUs. JIMHUM ypOBHSI.
Otpe3ok, n1yd, mpsMas B N-MEPHOM HpocTpaHcTBe. [IpuBecTu cxemaTHuecKue NpUMEpbI
CJIIENYIOIIAX BO3MOXHBIX CIIy4aeB: MHOKECTBO IUIAHOB ITyCTO; OJKCTPEMYM JIOCTHIaeTCsl Ha



MHOXECTBE, COCTOSIIeM Oojee, YeM U3 OJHOW TOUYKHW; IieneBas GyHKUHUs HE OrpaHHYEHA
CBEpXy Ha MHOKECTBE IUIaHOB. J[Mana3oH NPUMEHUMOCTH IrpauuecKoro MeToa.

5. CpolicTBa 3aJa4 JIMHEHHOIO NPOTPaMMHUPOBAHUs (BBITYKIOCTh MHO)KECTBA IIJIAHOB JUIS
3a/lay B CTaHJIAPTHOW M KaHOHWYECKOW (opmMax, riao0aJbHOCTh IKCTPEMyMa). Y TBEPKIACHUE
0 TOCTHYKEHUH SKCTPEMYMa B YTJIOBOI TOUKE.

6. YrioBas Touka (ompenenenue). Kpurepuii yrioBoi Touku (0OasMCHOrO TUIaHa) IS
MHOKECTBA IUIAHOB 33/ladydl JUHEHHOrO0 MpPOTpaMMHUpPOBAHUS B KaHOHHUYECKOW (opme.
HeBbiposxieHHBIE U BBIPOXKICHHBIE Oa3MCHBIE TIJIAHBI.

7. Kputepuii yrmoBoii Touku (0a3MCHOTO TUTaHA) MJII MHOXKECTBA IUIAHOB 3a7a4d JTUHEHHOTO

IPOrpaMMHUPOBaHUS B KAHOHUYECKOH hopme.

. Cumnuiekc-meroa. YmydiieHue ueneBoil pynkmuu. Kpurepun octaHOBKH.

9. PacuerHpie GOpMYyIIBI CHMILIEKC-METOA. TeopeMbl 00 ONTUMAIBHOCTH 0a3MCHOTO TIJIaHa U
HEOTPaHMYEHHOCTH CBEPXY LIEJIEeBOM (DyHKITUH.

10. JIeyxda3ublii cuMIiekc-mMeto . TeopeMa 0o HadaabHOM 0a3MCHOM IIJIaHE UCXOJHOW 3aj1auu,
oTpenieNsieMOM Ha IepBoi (aze MeToa.

11. CBolicTBa CHMMETPUYHOM Naphl B3AMMHO-BOMCTBEHHBIX 3a]1a4.

12. YcnoBus paBHOBECHSI B CUMMETPUYHONW Iape B3aMMHO-JIBOMCTBEHHBIX 3a1ad. Crencrtue.
JedbunutHbie U HeASDUIIUTHBIE PECYPChl. DKOHOMHYECKUH CMBICIT YCIIOBH PaBHOBECHS.

13. CBoiicTBa HECUMMETPUUYHOM Mapbl B3aMMHO-ABOMCTBEHHBIX 3a7au.

14. YcnoBus paBHOBECHSI B HECUMMETPUYHOM Mape B3aMMHO-JIBOMCTBEHHBIX 3a/1a4. CleIcTBuUE.

15. IlocTonTrManbHBIN aHanu3 Ha I[pUMepe 3a4aud  ONTUMAIBHOIO IIJIAHUPOBAHUSA
IPOU3BOJCTBA. [I3MeHeHHe KOMIIOHEHT BeKTopa mpuoObuid. OmnpeneneHue AMana3oHOB
W3MEHEHHUsT KOMIIOHEHT BEKTOpa NPUOBLIH, MPH KOTOPHIX ONTUMAJBHBIA ITUIAH OCTAeTCS
Heu3MeHHbIM. (byner naH mnpuMep Ha COOTBETCTBYIOIIMM pasliel IMOCTONTUMAIbHOTIO
aHajmza).

16. [TocronTuManpHbIi  aHAIM3 HA TOpPUMEpPE 3aJayd  ONTUMAJIBHOIO  IUIAHUPOBAHUS
npou3BoACTBa. CBSA3b MEXKIYy BEKTOPOM pEIIEHUN [BONMCTBEHHOW 3aJaud U OLEHKaMU
cUMILIEKC-MeToa. MIHTepnperannst ABOMCTBEHHBIX IEPEMEHHBIX C TOYKH 3PEHUS U3MEHEHUS
npuObLIY TIPU U3MEHEHHUS 3aI1acoB ChIPhsi. BBeneHne HoBo# nepemenHoi. (byner nan mpumep
Ha COOTBETCTBYIOLIUI pa3/ie MOCTONTUMAIBHOIO aHAIIN3A).

17. Knaccuueckoe npaBwio MHOXWTened Jlarpanxka /Ui 3agad C OrpaHUYEHUSIMU THIIA
paBeHcTBa ((OPMYIUPOBKA YCIOBUW MEPBOTO U BTOPOTO MOPSJIKOB). AHOPMAaJIbHBIE TOYKH.
JocraroyHocTh mpaBwia MHOXUTeNed. Cxema pelieHHsl 3aJad C OrpaHUYCHHSIMU THUIA
PaBEHCTBA C MOMOIIBIO MpaBHIa MHOKHUTENEH Jlarpanixa.

18. YnucneHHble METObI OJHOMEPHONU ONTUMU3ALIIH.

19. Meton ckopeiiiero cmycka. YCJIOBUS TNPUMEHUMOCTH, CXE€Ma, TreoMeTpuuecKas
UHTEpIpeTanys, TeopeMa 0 CX0IUMOCTH (0e3 10Ka3aTeIbCTBa).

20. TeopeMa 0 CXOAMMOCTH METOJIa CKOPEUIIIETO CITyCKa.

21. HeoOxonumoe ycrmoBue MHHMMyMa auddepeHurpyeMoil (QYHKIMH Ha  BBITYKIOM
MHOeCTBE. J0CTaTOUHOCTB yCIIOBHUS.

22. DKCTpeMyM JHMHEHHONW (DYHKIIMM HAa MHOXECTBaX NMPOCTEHIIEH CTPYKTYphI (BBIBOJ (GOPMYI
JUIsl MHOTOMEPHOT'O TTapajuiesienuine ia, mapa, SJUTUICOUIA).

23. Meton yCIOBHOrO TIpaJueHTa. YCJIOBHUS IPUMEHMMOCTH, CXE€Ma, TI€OMeTpHhYecKas
WHTEpIpETaIys, TeOpeMa 0 CXOAUMOCTH (0€3 J0Ka3aTeIbCTBA).

24. [Ipoexuus TOUKM Ha MHOKECTBO U €€ CBOMCTBA.

25. [lpoekiuss TOYKM Ha MHOXECTBA MPOCTEHIIEH CTPYKTyphl (BBIBOI (opMyn s
MHOTOMEPHOT0 MapajlIeNeNnuIea, lapa, THIEPIVIOCKOCTH).

26. IIpaBuno muoxutenei Jlarpanxa B 3aa4e ¢ OrpaHMYCHUSIMUA TUIIA HEPABEHCTBA.

27. IlpaBuiio MHOuTeneil Jlarpanxka B oOmiel 3agaye MaTeMaTUYeCKOrO MPOTrPaMMHUPOBAHHS
(bopmynupoBka). JlOCTaTOYHOCTh TpaBWJIa MHOXKHTEIECH B JIMHEHHO-BBIMTYKIION 3a1ade
MaTEeMaTU4YeCKOro MpOrpaMMHUPOBAHUS.

o]



28. [locraHoBKa MpOCTEHIIeH 3a7ayd BapUAlMOHHOTO wHcuHciaeHus. CHIbHBIA W ciaaObIid
MHUHUMYM. Y paBHEHUE Dijepa.

29. MHOTOMEpHbIE U N30TIEPUMETPHUECKUE 33/1a4H BapHALIMOHHOTO HcunciaeHus. Heo6xoaumere
YCIJIOBHS ONITUMAJIBHOCTHU NIEPBOTO MOPs KA.

30. ITocTaHOBKa OCHOBHOM 3a7jaul ONTUMAJILHOTO ynpasieHus. TepmuHonorus. @opMyanpoBka
IIPUHIIAIIA MAaKCUMYyMa.

IIpuMepbl OLEHOYHBIX CPEICTB I MIPOMEKYTOYHOM aTTeCTAllUM:
1. JleMOHCTpallMOHHBINA BapUaHT dK3aMeHAI[MOHHOTO Ousera Nel
1) UccnenoBaTh Ha SKCTpEMYyM:
1
f(x)= x12 +x§ +5x32 + XXy —x3 +10 > extr
3
XcCE".

2) Pemuth 3amauy metoiom MH. Jlarpanxa:

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

3) Cnenath 0J1HY UTEpALMIO METOA CKOPEHILIEro CIycka
f(x) = (%= 2)* +(x; +3)* — min,

XY =(2,0);6 =0,1.

4) HaiiTu penieHue nepBoil BCIIOMOraTeJIbHOM 3a7jaui METOJJa YCIOBHOT'O TPaJUeHTa
£(x) = (x{ = x)* + x, —> min,
X +xy 21,
X +2xy <3,
x 2 0;x, 20,

x¥ =(1,0);6=0,l.

2. JIeMOHCTpALlMOHHBINM BapUaHT dK3aMEHAIIMOHHOTO Ousera No2

1) Pemnts 3amauy metosiom Jlarpanxa
f(x)=-x] —x; —x; = max,
X, +x,+x; =3,

X, —X, +2x; <5

2) Haiiti monmycTUMyI0 3KCTpeMallb B CIICIYIONIEH 3a/1aue BapUAIMOHHOTO HCUUCICHUS
2
J(x) = .[(x+ t) dt,
1

x(H)=-1, x(2)=0

3) B 3agade HeoOXxoauMo cocTaBuTh QYHKINIO [IOHTpATHHA U COMPSDKEHHYIO 3a7a4y.



D(u) = x,(3) + 2x,(3) + [ x,(Hu(t)dt — min,

X =2u, x(0)=-1,

x2:x17 xz(o)zoa
u(t)eU =[-1,1], t e T =[0,3].

3. JleMOHCTpaiMOHHBINA BapuaHT SK3aMeHaIlMOHHOro Onsera Ne3

1) Peruth rpaduyeckum METo10M

f(x)=x; = extr, X:{xf+x§£1, x12x§, x1+x220}

2) Pemuts 3amauy:
X, —2x, — x, — x, = max,

X={xeR':|x —b|<l,i=14, b=(0.12.b,)},

b, - uucno 6yre 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 MHOXXECTBO
X={xeR':(e,;x)=3, c=(27-b;-3-2)},

b — uucno 6yxe ¢ Bawem umenu.

4. JleMOHCTpaLIMOHHBIM BapHaHT 3K3aMEeHAMOHHOTro Omiera Ne4

1) Peruts rpaduyecku
f(x) = X - 4Xp—>max, min
X1+2X2 22,

X1t X256,

X1—X2S 0.

2) 3anucarhb 3aqady B CTaHIAPTHOW M KaHOHUYecKoH (opmax. Ecnu 3amava 3amucana B oHOU
u3 GopM, yKazath 3T0, 000CHOBAB OTBET.

f(x) =—4x;+ Xp—> max

X1+2X2 22,

X1t X356,

X1—X22 0,

X1 0,x,> 0.

3) Pemmmth 3a1a4y MOIXOAIIMM BapUAHTOM CHMILIEKC-METO/1a
f(x) = 8x;+ 6x, +10x3—> max



2X1+ Xo+ 2x35 8
X1+ X2+ x35 15
X2 0,j=1,2,3

Pazpabotuuk: [TorneBko Bacuiuca [TaBnoBHa, kaHa.(¢pu3.-MaT.HayK, TOLEHT Kadeapsl
BBIYHMCIIUTEILHON MaTEMAaTHKH ¥ ONITUMH3ALIUH.



