MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBenytowmin kacegpon
Teopuu ¢pyHKUUU U 2e0MEMPUU
_ CeméHos E.M.

e
W 01.07.2021

PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

61.B.[1B.03.02 Teopua akcTpemanbHbIX 3agad

1. Koa n HaumeHOBaHMe HanpaBfieHMA NOAroTOBKU/cneunanbHOCTH:

01.05.01 ®dyHaameHTanbHble MaTeMaTuKa 1 MexaHuKa

2. Mpodmnb nogrotoBku/cneymnanmsauma: CoBpeMeHHbIE METOObI TEOPUM DYHKLNIA B
MaTtemaTuke U MexaHuke

3. KBanudumkauums (cteneHb) BbINyCKHUKa: Cneunanuct

4. dopma oby4eHus: oyHas

5. Kachenpa, oTBevaroLwan 3a peanmsaumio QUCLUNIINHDbI:

0503 Teopun pyHKLMI N FeomMeTpumn

6. CoctaButenu nporpammbl: CTEHIOXMH JleoHna ButanbeBuy, K. .-M. H., OOLUEHT

7. PekomeHgoBaHa: HayyHo-meToandeckum CoBeTOM MatemaTudeckoro gakynoteTa,
HMC npoTtokont Ne0500-07 ot 29.06.2021.

ommemku o NpodneHuUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbIn roa: 2024 - 2025 CemecTp: 7



9.llenu n 3apayum y4eOHON ANCUUNIIUHbBI: 03HAKOMJICHHE CITyIIAaTeIe ¢ OCHOBAMU COBPEMEHHOM
TEOPHH IKCTPEMAIBHBIX 3124 M UX MPAaKTHYECKast MOArOTOBKA K HajbHENIIEMY HCIIOIb30BAHMIO
METOJIOB 3TOM TCOPHH MPH PEIICHUH IPUKIAIHBIX 3a/1a4 ¥ CAMOCTOSATENIbHON paboTe B obacTu
OIITUMH3AIINU U OIITUMAJIBHOT'O praBJ'IeHI/ISI.
3aga4u AUCHHMILIMHBI —
- O3HaKOMJICHHE CIIyIIATesIel ¢ 3ajayaMu, MPUHIUIIAMH U METOIaMH TCOPHUH SKCTPEMAIbHBIX
3a1ay;
- NpHOOpETEeHHE CIYIIATESIMA TEOPETUIECKUX 3HAHUHN, MPAKTHYECKUX YMEHUH U HAaBBIKOB B
00JIaCTH MCCIIEN0BAHMS 3a1a9 Ha DKCTPEMYM;
- OKa3aHUuEC KOHcyHBTaL[I/Iﬁ U oMo CHyIHaTCHHM B HpOBeI[eHI/II/I CO6CTB€HHBIX TeOpeTI/ILIeCKI/IX nu
[PAaKTHYECKUX MCCIIEAOBAHUI Pa3IMUHBIX 33124 OITUMH3ALIUH.
- COBEpIICHCTBOBAHME M PaCIIPEHUE 00IIEeHAYIHON Oa3Bbl.

10. MecTo yyeb6HOM ancuunuHbl B CTpyKType OOI: JluciuminHel mo BEIOOpY.

JlanHas uciuIuinHa 6a3upyercs Ha MaTepuaiax KypcoB «Maremaruka», a UMEHHO: «Martemarnueckuit
aHanu3», «JIuHeitHas anrebpay, «Auddepenunanbubie ypaBHeHUD», « DyHKIIMOHAIBHBIA aHATIU3Y,
«BpIMyKJIBIA aHAJIHA3Y.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNUHe/MoAynio (3HaHWUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIaHUpyeMbIiMU pe3ynbTaTaMU OCBOeHUs o6pa3oBaTesibHON

nporpaMmmbl (KOMNETEHLUMSAMU BbINYCKHUKOB):

Koa HasaHune Koa(bl) NHankaTop(bl) lMnaHupyemble pesynbraTtbl
KOMMNeTeHUnmn obyyeHuns
MKB-1 CnocobeH MKB-1.3 | Umeet Bnagetb (MMeTb HaBbIK(M)):
BbISIBNAT, NPaKTUYECKNI ONbIT | OCHOBHLIMWM MeToA4amMu Teopun
NPUMEHSATD, Hay4HO- 3KCTpemarnbHbIX  3ajady U
paspabaTtbiBaTb U nccnenoBaTenbCKon | MPOrpaMMHbIMU NakeTaMmu ans
ueneHanpasneHH AEeATenbHOCTU B NX peLLeHuns
O UCrnornb3oBaTb mMaTemaTuke,
MeTOoAbl Teopun MeXxaHuKe n
PYHKUMA B UHopMaTUKe
3agadax
MaTeMaTuKun n
MEXaHVKM
MKB-2 CnocobeH MKB-2.1 | 3HaeT 3HaTb: OCHOBHblE MNPUHLMMBI
NpOBOAMUTb COBpPEMEHHbIE Teopumn 3KCTpemMarnbHbIX 3a4au
nccnegoBaHus no mMeToAbl pa3paboTku
obpaboTke n n peanusauuu
aHanusy Hay4Hou Moaenen,
NMHpopmaLmm 1 NCnornb3ys TEOPUIO
pe3ynbTaToB JyHKUMIN
nccneposanui | MNMKB-2.2 | Ymeet yMeTb: MOgenupoBsaThb 1
mMeTogamu paspabaTbiBaTb peluaTb 3KCTpeMarbHble
Teopun PyHKLUNNA. MaTemaTunyeckue 3agaum
mMogenu B obnactu
€CTEeCTBO3HaHUS,
3KOHOMWKM 1
ynpasneHus, a
TaKkKe




peann3oBbiBaTb
anropuTMbl
MaTeMaTUYeCKnX
Moaenen Ha 6ase
nakeToB

CPEACTB K peLLeHunto
npuknagHbIxX 3aaad

NpUKNagHbIX
nporpamm
MOLENMpPOBaHUs
MKB-3 CnocobeH K MKB-3.1 | 3HaeT 3HaTb: OCHOBHbIE MNPUHLMUMbI
NOCTPOEHWIO COBpPEMEHHbIE Teopumn 3KCTpemarsnbHbIX 3a4ay
mMoaeneun u mMeToAbl pa3paboTku
onTUManbHOMY N peanusauuu
peLleHnto MaTemMaTU4YeCcKmx
TeopeTnyecKux n Moaenen
npuknagHbIx NMKB-3.2 | BnageeT HaBbikamu | BNnageTb (MMeTb  HaBbIK(M)):
3agav NOCTPOEHNS OCHOBHbIMW MeToZ4aMun Teopuu
MaTemMaTUKu u mMoaenen 9KCTpeManbHbIX  3ajady WU
MEeXaHMKN Ha NPUKNagHbIX NPOrpaMMHbIMU NakeTamun Ans
OCHOBE MeTO0B npoLeccoB 1 NX peLleHns
Teopumn pyHKLMI HaBblKaMWu
N reomeTpun NpUMeHeHNs
COBPEMEHHbIX
WHCTPYMEHTasnbHbIX

12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHMUax/yvac.(e coomsemcmeuu ¢ y4e6HbIM MaHoOM) —

3/108.

dopmMa NPOMEXYTOUYHOMW aTTeCTaLMUN (3auem/sk3ameH) 3a4€ET.

13. TpypoemMkocTb No BuAam y4ebHoun paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero o cemecTpam
Ne cemecTpa Ne cemecTpa

AyOMTOPHbIE 3aHATMS 68

B TOM 4uChe: nekumn | 34

npaxkTn4eckmne 34

nabopaTtopHble 7

CamocTosTensHas pa6oTta 40 7

dopma NpoMEXYTOYHOM aTTecTaymm 0 7

(3a4em — 0 yac. / 9k3amMeH — _ 4ac.)

UToro: 108 7

13.1. CopgepxaHue QUCLUUNINUHBI




n/n

HanmeHoBaHue pasgena
OVNCLUMNNUHBI

CopepxaHue pasgena OUCUUNInHbI

1. Nlekuyun

11

VYcenoBus skcTpeMyma
B 337layaX BapUallMOHHOI'O
HUCYHCIICHUA

1) Kanonunueckas 3agauda Jlarpanixa Kj1acCHYeCKOro
BapHAIlMOHHOTO UCYUCIIEHUSI B OHTPITUHCKON opMe.
[TpocTpancTBa (ha30BBIX U YIPABISIONINX IEPEMEHHBIX.
Cnalw1ii 1 cuiibHBIH MUHUMYM. [Ipon3BoaHas onepaTopa
paBeHCTB 3a1aun Jlarpanxa u 3aMKHYTOCTh ee oOpasa.

2) Ilpumenenue oOIIEro MpaBUiIa MHOXKHUTEICH
Jlarpamxka x 3amaue Jlarpanxka KBU. O6o0mennas
nemMma Jlro6ya—~Paiimona. YpaBHeHue Diinepa—
Jlarpanmka: compspKeHHOE ypaBHEHUE, YCIOBUS
TPaHCBEPCAIBHOCTH, YCIOBHE CTAIIMOHAPHOCTH 1O
YIPaBJICHHUIO.

3) 3amauu, cBOAAIIMECS K KAHOHMYECKOM 3a1a4e
Jlarpanka: 3amada ¢ MHTETPAIbHBIM (DYHKIIHOHAIIOM, C
H30IMEPUMETPUICCKUMH OTPAaHUYEHUSIMH, CO CTAPIITUMU
MIPOU3BOIHBIMH, 33/1a41 HAa HE(HUKCUPOBAHHOM OTPE3KE
BPEMCHH.

4) Tlpocreitmas 3amaua KBU ¢ 3akpenicHHBIME KOHI[AMH.
VYpaBHeHue Diliiepa U ero nepBble HHTETPAJIbl (3aKOHBI
coxpaHenus). Jlarpanxuan u ypaBHeHue Jilepa ams
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK B IIOTEHLIUAIBLHOM I10JIE.
Bropoii 3akoH Hbl0TOHA 1 3aKOH COXpaHEHUs! SHEPTUU.

1.2

3a1a4u ONTUMAJIBHOTO
yIpaBiIeHUS U MPUHIUI
MakcuMmyma [lonTpsaruna

KaHoHnueckass  NOHTPATMHCKas 3aJa4a ONTHUMAJIbHOTO
yopasieHuss.  QOpMyIMpOBKa NPHHIMIA MAaKCUMyMa
ITontpsaruna. @Dyukuusa IlonTpsaruHa. JloxasaTenbCTBO
IIM JUIsL  ciiydass CBOOOJHOTO MPaBOro  KOHIIA.
HrosbuaTeie BapUalyy yIpaBICHUs.

1.3

CymecTBoBaHuE peLICHUS B
3aJa4ax Ha SKCTPEMYM

OOmas unest penieHus 3a1a4 ONTHMAIBHOTO YIIPABICHHS C
MIOMOIIIBIO IPUHIIMIA MakcuMyMa. KpaeBas 3amaua
npuHIUna MakcuMyma. OcoOble M He0COObIe PEKUMBI.
[IpoGiema cHHTE3a ONTUMAIIBHOTO YIIPABICHUS —
NIOCTPOCHHUS YIIPABJICHUS Kak (QYHKIUH OT (a30BbIX Mepe-
MEHHBIX (0OpaTHas CBS3b).

. [l[pakmuyeckue 3aHsIMus

21

VYcnoBus skcTpeMyma
B 33/la4aX BapUallMOHHOIO
VCUHCIICHUS

1) Kanonnueckas 3agava Jlarpanka Kj1iaccuuecKoro
BapUAIIMOHHOTO UCYHCIICHHS B TIOHTPATHHCKOU (popme.
[TpocTpancTBa (ha30BBIX U YINPABISIONINX IEPEMEHHBIX.
Cnabblit 1 cunbHbIM MUHUMYM. [Ipon3BoaHas oneparopa
paBeHCTB 3a7auu Jlarpanka ¥ 3aMKHYTOCTh €€ 00pasa.

2) IlpumeHnenue oOIIETO MpaBUiIa MHOXKHUTECH
Jlarpamxka x 3amaue Jlarpanxa KBU. O6o6mennas
nemMma J{ro0ya—Paiimona. YpaBHenue Diinepa—
Jlarpanxa: comnpsiKeHHOE ypaBHEHUE, YCIOBUS
TPaHCBEPCAIBHOCTH, YCIIOBUE CTALIMOHAPHOCTH 10

YIPaBJICHUIO.




3) 3amauu, cBOAAIIMECS K KAHOHMYECKOM 3a1a4e
Jlarpanka: 3amada ¢ MHTETPATbHBIM (DYHKIIMOHAIIOM, C
H30IMEPUMETPUICCKUMHU OTPAHUUYCHUSIMH, CO CTAPIITUMU
HpOI/I3BO,Z[HBIMI/I, 3a4a4YU Ha He(bI/IKCI/IPOBaHHOM OTpC?;KG
BPEMECHH.

4) Tlpocreitmas 3amaua KBU ¢ 3akpenicHHBIME KOHI[AMH.
VYpaBHeHue Ditiepa U €ro nepBble HHTETpaibl (3aKOHbI
coxpaHeHus). Jlarpamxkuan v ypaBHEeHUE Diiiepa 1Jis
CHUCTEMBbI MaTEepPHUAIIbHBIX TOYEK B MOTEHLIUAIBLHOM TI0JIE.
Btopoii 3akon HeloTOHA 1 3aKOH COXpaHEHUSI SHEPTUH.

2.2 3amayy oNTUMAJIBFHOTO Kanonnueckass  MOHTpSITMHCKas 3a7adya ONTUMAJIBHOTO
YIPABJICHHS U IPUHLIMIT YIIPaBJICHHUS. @opMyJIMPOBKA MPUHIMIIA MaKCUMyMa
MakcumyMma [lonTpsaruna Iloutpsarnna. @Pynkuusa [lontpsruna. JlokasareabcTBO

IIM Juis  ciay4das CBOOOJHOIO IPaBOro  KOHIA.

Hronpuatbie Bapuanuu yIpaBJICHHA.

2.3 CymectBoBanue pemieHust B | OOmmmas uies pemeHus 3a1ad ONTHMAILHOTO YIIPABICHUS C
3ajjauyax Ha SKCTPEMyM MIOMOIIIBIO IPUHITMITA MakcuMyMa. KpaeBas 3agaua
npuHIHIA MakcuMyma. OcoOble 1 HE0COObIE PEIKUMBI.
[TpoGnema cuHTE3a ONTUMAIIEHOTO YIIPABJICHUS —
MIOCTPOCHHUS YIIPABJICHHS KakK (YHKITUH OT (a30BBIX TIepe-
MEHHBIX (0OpaTHasI CBSI3b).

3. JTabopamopHbie pabombl

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Bugbl 3aHaTun (Yacos)

Ne HavmeHoBaHue Temsbl CaMocTonTennnas

n/n (pasgena) gucumnnmHbl Jlekumm | MNpaktnyeckme | JlabopaTtopHble pa6ota Bcero
VYcnoBus skcTpemyma

1. | B3agayax BapHallMOHHOI'O 10 10 15 35
UCYHCIICHUSA
3agaun OITUMAIBHOTO

2. | yOpaBJIeHUS U IPUHIUII 10 10 10 30
Makcumyma [loHTpsirnHa
Cy1uiecTBOBaHUE pPEIICHUS B

3. | 3aa4yax Ha DKCTPEMYM 14 14 15 43
Wtoro: 34 34 40 108

14. MeTogu4yeckue yKkasaHusa Ans ooy4arLWmxXcsa no 0OCBOEHNIO AUCLUNIIUHbI
(pekomeHOayuu 0by4arouUMCs Mo 0C80eHUK AucyuniuHbl: paboma ¢ KOHcrekmamu fekyud, rnpe3eHmauuoHHbIM
Mamepuariom, 8bIrNo/IHeHUE MpakmuyYeckux 3adaHul, mecmos, 3adaHuli mekyuwel ammecmauyuu u m.o.)

15. lMepeyeHb OCHOBHOW W [OOMNOJIHUTENILHOW NUTepaTypbl, PECYpPCOB MWHTEpPHET,

HeobXoaUMBIX OJNIA OCBOEHUS ANCUMUNIIUHBI (Criucok numepamypbl 0GhoPMASIEMCS 8 COOM8emcmeuu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obujasi ckeosHasi Hymepauyusi 07151 cex U008 UCIMOYHUKOS)
a) OCHOBHas nuTeparypa:




Ne n/n McToYHMK

JI.C. Tlontpsirus, B.I'. bonrsaackwuii, P.B. T'amkpenunse, E.®. Mumenko.
MaremaTtuueckasi TeOpHUsi ONTUMaIBHBIX nporieccoB. M., Hayka, 1969.

B.M. AnekceeB, B.M. Tuxomupos, C.B. ®omun. OnrtumansHoe ynpasieHue. M.,
Hayxka, 1979, ®usmatiur, 2006.

0) gononHUTEnNbHasa nuTeparypa:

Ne n/n NcTouHmK

1. .M. I'enbang, C.B. Domun. Bapuarnmonnoe ucuncnenune. M., @usmarrus, 1961.

2. A Jl. Modde, B.M. Tuxomupon. Teopus sxcTpemManbHbIX 3a1a4. M., Hayka, 1974.

3 B.M. TuxomupoB. Paccka3pl 0 Makcumymax W MuHuMymax. M., Hayka, 1986,
' MITHMO, 2006.

B)MH(pOpPMaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTesibHble pecypchl (OpuUmnanbHble Pecypcbl UHTEPHET)™:
Ne n/n Pecypc

1. Iprbookshop.ru

2. e.lanbook.com

3. book.ru

*

BHauane ykasbiBatotca 3BC, ¢ KoTopbiMM uMetoTcs doroBopa Yy BIY, 3aTeM OTKpbITble 3MEeKTPOHHO-
obpa3zoBaTesnbHble pecypchl

16. MepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(yyebHo-Memoduyeckue pekomeHOayuu, nocobus, 3adaqyHUKU, MemoOUYECKUe yKa3aHusl 10 8bIMOIHEHUIO
rpakmuy4eckux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n McToYHMK

«OnrtumansHoe yrnpaeineHuey. KommekruBaas moHorpadus xadenper OITY mexmara
1. MI'Y

(ped. B.M. Tuxomupos, H.l1. Ocmonoseckuli), M., MLUHMO, 2008.

A.B. Imutpyk. OO0 ycaoBHsX ONTUMAJIBHOCTH B 33J1a4ax Ha SKCTPEMYM C

2. OTpaHUYEHUSIMH — J10KJIa]] Ha MartematudeckoM kpyxke MOTU (mait 2013):
http://www.mathnet.ru/php/seminars.phtml?option_lang=rus&presentid=6752

17. OOpasoBaTefnibHble TEXHONIOrMU, MUCNONb3yeMble nNpuM peanusauum y4yebHOM
OUCUMNNUHBLI, BKMOYasas [AUCTaHUMOHHble obpa3oBaTefibHble TexHonorum (OOT),
aneKkTpoHHoe oOy4eHue (30), cmewaHHoe obyueHue): ([Ipu peanusayuu OUCYUMNIUHbI
Mo2ym rnpo8odumbCs pas/iudyHble murbl feKyul (6800Hasi, ob63opHass u m.0d.), ceMuHapcKue
3aHamusi  (npobrieMHble, OUCKYCCUOHHble U m.0.), [PUMEHAMbCS  OuCmaHUUOHHbIe
obpa3osameribHble MEXHO/I02UU 8 Yacmu OCB0EHUS JIEKUUOHHO20 Mamepuara, rnpoeedeHusi
meKywelt ammecmauyuu, camocmosimesisHol pabomsl rno ducyurniauHe unu omoesibHbIM ee
pasdenam u m.0. lNpu npumeHeHuu 30 u JOT Heobxodumo 6 n.15 8) ykazameb UCONb3yEeMbIe
pecypchbi (CM. npumMep ebiuie)

Mpn peanusaunn y4ebHOM ANCUMMNINHBI UCMONb3YITCA MHPOPMAaLMOHHbIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru un https://e.lanbook.com.

18. MaTepunanbHo-TeXHU4YecKoe obecneyeHne AUCLUUNIINHbI:
cneumanbHoro obopyaoBaHusa He TpebyeTtcs

19. OueHo4Hble cpeacTBa ANA NPOBeAeHUA TEKYLLEeNn U NPOMEXYTOYHOMN aTTecTauum

MopsiAoK OLEHKM OCBOEHUSI oObyyallmmucs yd4eGHoOro MaTepuana onpegensieTcs
coaepkaHMeM creayoLmx pa3aenos AUCUMNIIVHBI


http://www.liv.vsu.ru/
https://e.lanbook.com/

HanmeHoBaHue WHankaTop(bl)
r’,\ﬁ pasfena AMCLMNINHbI Kovxslng?;;aH [OCTVKEHNS Ouerourele cpenctsa
(mopgyns) 4 KOMNeTeHummn
Kunemaruxa MpaKTUKo-OpMEHTUPOBAHHbIE 3a4aHNsA
1 | uaKoH cpenpl, MKB-1 MKB-1.3 KoHTponbHas paboTa
Junamuka MKB-2 MKB-2.1
> | uneansuoil MKB-2.2 MpaKTUKO-OpMEHTUPOBAHHbIE 3aaHNS.
) KoHTponbHas paboTa
JKUJIKOCTH
MexaHuka BS3KOU MKB-3 MKB-3.1
3 KIIKOCTH MNKB-3.2 MpakTUKo-OpMEHTUPOBAHHbIE 3a4aHNs
MpomexxyToyHas aTTecTaums MepeueHb gonpocoe
dopma KOHTpons — 3a4€T Mpakmuyeckoe 3adaHue

20 TunoBble OLEHOYHble cpeAcTBa WM MeToOMYECKMe MaTepuanbl, onpeaensilowme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOIb YyCNEeBaeMoOCTHn

20.1.1 MNepeyeHb BOMPOCOB K 3a4eTy:

1. OcHoOBHBIE TUIIBI ONTUMM3AIMOHHBIX 33]]a4 U OCHOBHBIE TEOPEMBI 00 YCIOBUSAX SKCTPEMYMA;
2. TlocraHoBKka 0011ei 3aa4n Ha SKCTPEMYM C IIaJKUMHU OIpaHUYEHHSIMU PABEHCTBA U HEPABEHCTBA U

IIpaBUJIO MHOXKUTENEN Jlarpanka B Hell;

3. Mertoz Bapuanuuii A BBIBOJIA YCIOBHH S3KCTPEMyMa;

4. KoHyC KpUTHYECKUX BapHaIlMi B TJIAJIKON 3a/1a4€ U €ro POJIb B YCIOBUSX IKCTPEMYMa;

5. HeoOxoaumble U 1OCTaTOYHBIE YCIOBUS «BTOPOrO» MOPAAKA Ui JOKaIbHOIO MUHUMYMa B
TJIAKOM 3aade;

6. 3anmaua Jlarpanka KI1acCHYE€CKOTO BapHallMOHHOTO MCUMCIICHUS U YCIIOBHSI SKCTpeMyMa B Hell,
MOHATHE CUJIBHOTO U CJIa00T0 MUHUMYMa, SKCTpeMallu;

7. YpaBHeHue Diijiepa U €ro nepBble MHTErpaibl (3aKOHBI COXPaHEHUs) IS 3aj]ayu KIaCCHYEeCKOTOo
BAPUALIMOHHOI'O UCYUCIICHUS;

8. VYcnosus Jlexxanapa u SIkoOu U1 3HaKOOIPEIeIEHHOCTH BTOPOM Bapranuu B 3aaue Jlarpanxa,
MIOHSATHE U POJIb CONPSKEHHON TOUYKH;

9. 3ajmada ONTUMAIBHOTO YIPABIEHHS MOHTPSATUHCKOTO TUMA U (OPMYIMPOBKA MPUHIIMIIA MAKCUMYyMa
[TonTpsruna;

10. IlonsTHe $ha3o0BOM, yIpaBisiomel U CONpPsKEHHON MepEMEHHOM, YCIOBUI TPaHCBEPCATILHOCTH U
ycioBusi MakcuMyma QyHkiuu [ToHTpsaruna;

11. TloHsATHS O0COOBIX M HEOCOOBIX PEKUMOB, KPA€BO 3a/1aui MPUHIUIIA MAaKCUMyMa, CHHTE3a
ONTUMAJIBHOTO YIIPABJIEHUS, UTOJIbYaThIX BapUALU YIIPABICHUS;

12. TlpuHumn MakcuMyMa Ui 3aJa4 ONTUMAIbLHOTO YIIPAaBIEHHUS CO CMEIIaHHBIMU OTpaHUUYEHHUSIMH;

13. TlonsiTHE O METOJIE TUHAMUYECKOTO MPOTPAMMHUPOBAHHS U €T0 CBS3H C TIPUHIIMIIOM MaKCUMYMa;

14. OOmas Teopema Beiiepiirpacca 0 CyIiecTBOBaHUHU PELICHUs B 337a4axX Ha SKCTPEMYM;

15. Teopema cyiiecTBOBaHUS B 337jaue€ ONTUMAIbHOTO YIPABIEHUS, BHITYKJION MO YIPaBIEHUIO;



16. xmaccuueckue npuMepsl 3a7a4 BapUAIlHOHHOTO UCUUCIICHUSI U ONTUMAIBHOTO YIPABJICHUS U UX
peleHus.

20.1.2 NepeyeHb NpakTU4ECKUX 3afaHNN

3anamue 1. O0mas xapaktepuctuka 3agad KBU.
OcHOBHBIE 0COOEHHOCTH IKCTPEMAJIBHBIX 33/1a4 KJIACCHYECKOr0 BapHallMOHHOr 0 ucurciaeHus. CTpyKkTypa
3amaun KBU. @yHKIMOHAIBI, OTPaHUYEHMS, TPAaHUYHBIC YCIIOBHUS.

Ocnosuble Buab! 3a1a4 KBU. 3agaun ¢ ogauM napameTpom @@(ﬁb"&]}
1. 3amaua bosbia 6e3 orpannyeHuil (MOCTAaHOBKA 33]1a4H )

2. Ilpocreiimas (BekTopHasi) 3a7a4a (MOCTaHOBKA 3a/1a4H)

3. O6mas 3amaya KBU ¢ rpannyHbIME yCIO0BUSMU (ITIOCTAHOBKA 3a/1a4H )

3anauu ¢ AByMsl MapaMeTpaMu M:

4. 3anaua Jlarpana (mocTaHOBKA 3a/1a4n).

3anamue 2. llonsitue pemenus sxkcrpeManbaoi 3anaun KBU. Tonstie GyHKIMM, 10MyCTHMOI B
ucxonanoi 3agaue KBU. Ilonstue nonycTuMoil skcTpeMay.
Omnpenenenue c1adboro U CHIBHOIO JOKaJIbHOTO SKCTPEMYMA B 337a4€ C OJTHUM [1apaAMETPOM.
Onpenenenue cnaboro U CHIBHOTO JOKAJIBHOIO 3KCTpEMYyMa B 3ajJjaue ¢ JByMs [TapaMeTpaMH.

CBsI3b MOHATHH CTA00TO U CHIIBHOTO JIOKATBHOTO SKcTpeMyMa. COOTHOIIEHNE HEOOXOJMMBIX yCIOBUI
11 CJ1a00T0 U CHIIBHOTO JIOKAJIbHOI0 3KcTpeMyMa. COOTHOLIEHNE 10CTaTOYHBIX YCIOBUH AJIs CJIaboro u
CHJIBHOTO JIOKJIBHOTO 9KCTPEMYMaA.

3anamue 3. Metonpl uccnenoBanus 3agad KBU.
OOw1as cxema perieHus 3kcTpemManbHoi 3aaaun KBU. JIBa OCHOBHBIX 3Tara UCCIEI0BaHMSL:
1) CocTaBnenue oOuieil cucTeMbl COOTHOILIEHUH, BKIIOYAtOIIeH He00X0JUMbIE YCIOBUS U OTPaHUYEHHUS
UCXO/HOM 3aaun. MccneqoBanue nojyueHHONW CUCTEMbl M HAXOXK/IEHUE JIOMYCTUMBIX SKCTpEeMaseH.
2) UccnenoBanune HaliJEHHBIX TOMYCTUMBIX SKCTpEMalel U HaX0X/I€HNE PEeLICHHs 3a1a4H.

Onucanue BO3MOXKHBIX METOJIOB HCCIIEIOBAaHUS Ha BTOPOM 3Talle pellieHus SKCTpEeMalbHOM 3a1aun
KBHU.
1) Meton HenocpeICTBEHHOM MPOBEPKHU OIPEeNICHHs JIOKAIbHOTO WM TI100aJIbHOT0 SKCTpeMyMa
2) [IpoBepka AOCTATOYHBIX YCIOBHM 3KCTpEeMyMa
3) Mcnonp3oBaHie TEOPEM CYLIECTBOBAHMS U €IMHCTBEHHOCTH PEIICHUS 3a/1a4l

[TonpoOHOE onMcaHre OCHOBHOTO aHAIMTUYECKOI0 METO/1a UCCIIEA0BAHUS — METOAA
HENOoCpPeCTBEHHON MpoBepkU. TeopeTnueckoe 000CHOBaHHE JAHHOTO METO/Ia.

Oco0as mpobiieMa: 10Ka3aTeNbCTBO TOro (hakTa, 4To HaiieHHass QYHKIMS (JOMyCTHUMast SKCTPEMAb)
HE JIOCTaBJISIET JIOKAIBHOTO SKCTPEMYyMa M, TAKUM 00pa3oM, He SBISETCS PEeLIeHHEeM UCXOIHOM 3aauu.

3anamue 4.
Krnaccuueckoe BapuanmoHHoe ncunciieHue. 3aaada bonbla 6e3 orpaHnyeHui.
Teopema 0 HEOOXOTUMBIX YCIOBUAX SKCTpEMyMa B JaHHOM 3a1aue. ((hopMyIHpOBKa)

AHanu3 cucTeMbl HEOOXOAMMBIX YCIIOBUH 3KCTpeMyMa B 3aaaue boinblia (ypaBHeHHe Diliepa, ycaoBus
TPaHCBEPCAIBHOCTH).

AJNTOPUTMUYECKHI CMBICT HEOOXOAMMBIX YCIOBUIM dKCTpeMyMa B 3aja4ue bonbiia 6€3 orpaHu4YeHUA.
3adaua 1. TloctaHoBKa 3amauu:

1(x())= Tf[x2 (&) — x(t)Jdt + x* (@) — inf
x()eci(0)

Heo6xoanMele ycioBusi SKCTpeMyMa B 3aJiaue - ypaBHEHHe Diijiepa U yCI0BUs TPAHCBEPCAIbHOCTH
(moapoOHBII BBIBOJ).



3anamue 5. Knaccuueckoe BapualiioHHOE Ucuucienue. 3agada bonbia 6e3 orpannueHuil (3aBepiieHue
aHaIM3a).

HccnenoBanrne HEOOXOAMMBIX YCIOBHIA SKCTpeMyMa B 3a7a4e 1 1 HaX0XKJICHHE €INHCTBEHHOM
JOIMYCTUMOH 3KCTpEMalIu.

<
EnuHcTBEeHHAs momycTUMast SKCTpeMallb X(t):i@”—tz/ Jl0Ka3aTenbCTBO TOr0, YTo X« ®

MpeICTaBIseT cO00M Clla0bIii T100ambHBIH (A0CONMIOTHBIN ) MUHUMYM METOJIOM HETIOCPEICTBEHHOM
MIPOBEPKHU.

3anamue 6.
Knaccuaeckoe BapuannonHoe ncurcienue. [Ipocreiimas 3a1ayqa.
3aoaua 3. IlocraHoBKa 3aa4u:

IO—{bO <oH 1D
>O= (=P (@
O

OOm1ast cucreMa COOTHOILICHHH ISl OTIPEICIIEHUS IOMYCTUMOM SKCTpEeMalli: ypaBHEHUs Ditnepa u
rpaHUYHbIE YCIOBUS (2) HCXOAHOM 3a1auu.

1
EnuHCcTBEHHAs TOITyCTUMas SKCTpeMalts X. (t) = Z (t —t? )

MeTtoaom HCHOCpeI[CTBCHHOI/I IIPOBEPKU YCTAHABJIMUBACTCA, YTO IJIA JII000H )IOHYCTI/IMOI/I (I)YHKI_II/II/I

SO=0O - l@, h(0)=0, h(1)=0 BeIIONHAETCS COOTHOIIEHNE
160 XX0.

Takum o6paszom, GyHKIHs X« () mocrasnster rmoGanbHbI MakcuMyM B 3amgaue (1)-(2).
[TocTpoeHue NociIeI0BaTENbHOCTH JOMYCTUMBIX QyHKIUH X,(t)=nt(t-1), n=1,2,..., 1151 KOTOPOii

IO D) —>s,

CrnenoBatenbHO, PYHKIIMOHAT 1(X()) ne OTpaHHYEH CHU3Y Ha MHOXKECTBE JIOMYCTUMBIX (DYHKIUH, U
pemienus 3anaun (1)-(2) Ha MUHUMYM HE CYIIIECTBYET.

3anamue 7.
Krnaccuueckoe BapuannonHoe ucuucinenue. O6mas 3agauya KBU ¢ rpaHn4YHbBIME yCIOBHSIMH.
Teopernueckue cBeneHuUs.
Teopema 0 HEOOXOJUMBIX YCIOBUAX IKCTpPEMyMa B JaHHOM 3a1aye (HopMyIHpoBKa).

Cucrtema COOTHOIIEHUH B 00111 3a7aue ¢ TPaHUYHBIMU YCIIOBUSIMH COCTOSIILAst U3 HEOOXOMMBIX
YCJIOBUM M OTPAaHWYEHHU UCXOIHOW 3aa4H.

3aKOHOMEPHOCTH, CBSI3aHHBIE C YCIOBUSMHU TpaHCBEpCcaTbHOCTH. Pa3pemmnmocTs 0011eit cucteMbl
COOTHOIIEHUH U HaX0X/IEHNE BCEX HEU3BECTHBIX TaPAMETPOB.

3anamue 8. Kiiaccuueckoe BapuanronHoe nucumucienue. Oomas 3agaya KBU ¢ rpaHnYHbBIME yCIOBUSIMH.
3adaua 4. TloctaHOoBKa 3a7auu:

= Tf[x(t)— X (t)]dt —extr (1)

x(0)=0 2)

O=(AT]

Jlyi pelieHust UCIOIB3YEeTCsl METO/IMKA MCCIel0BaHus 001el 3a1a4u C TPAHUYHBIMH YCIIOBUSIMHU.
Heo0xoauMele ycioBust SKCTpeMyMa - ypaBHeHHE Diiepa U yCIOBUS TpaHCBepcaHBHOCTI/I ITopo6HbIit

aHaJIn3 yCJ'IOBI/II/I TPAHCBECPCAIIbHOCTU: YCIIOBUC TPAHCBCPCAJIBHOCTU B TO‘IKC =0 HCI/IH(I)OpMaTI/IBHO



EquHCTBEHHAs JONMYCTUMAas DKCTPEMAIh X©=_4E — 2t. MertooM HEOCPEICTBEHHON MPOBEPKU

YCTAHABIUBACTCS, YTO JJISI JTFOOOH JOMYCTUMOM (BYHKIIUH >O:XO‘H€, h(0)=0 prmosmsercs
yCIOBHE

|(>O)<I(XO], TO €CTh QYHKIUS X« () JOCTABIISICT a0COTIOTHBIM MaKCUMYyM B UCXOHOM 3a1aue (1) —
(2).

3anamue 9. HeoOXxoauMbIe yCcI0BHs BTOPOTO OPSI/IKA U IOCTaTOYHBIE YCIIOBUS SKCTpEMyMa B
npocrteiei 3agaye KBU. TeopeTtnueckue ceeneHus.

Brluncienue BCrioMoraTebHbIX XapakTepUuCTUK B mpoctenieii 3agade KBU. Ycenosue Jlexxanapa
(cranmaptHOe U yculieHHOe). YpaBHeHue SIkoou. dyHiaMeHTalbHOE pelieHne ypaBHeHus SAko0u u
MOHATHE COMPSDKEHHOM TOUKH. Y clioBUe SIKOOH (CTaHAapTHOE U YCHUIICHHOE).

VYcnoBue KBa3uperyJsipHOCTH MHTETpaHTa B mpocreiiiieit 3agaue KBU.

Teopembl 0 HEOOXOIUMBIX YCIOBHX €¢1a00r0 MUHMMYMA M IOCTATOYHBIX YCIOBUSX c1ab0ro
MHUHHMMYMa B npocteiuieit 3agaue KB

160)= [l okt et @)

x(0)=0 2)

O=(aE]

3anamue 10. 3anaua Jlarpanxa. TeopeTuueckue cBeeHuUS.

O6mmas nocraHoBKa 3a1aun Jlarpamka. AHaNUTHYECKUE CBOMCTBA (DYHKUIUMN, ONPENESIONINX 3a1ady.
BcrmomorarenbHbIe 00BEKTHI: Tarpamkuan U Gyakmus Jlarpamka.

Teopema 0 HEOOXOIUMBIX YCIOBHUAX dKCTpeMyMa B 3a1ade Jlarpanxa. [IpencraBneHne HeoOX0AUMBIX
ycIIoBUi B (hopMe, YIOOHOM JIJIsl aHATUTHYECKOTO MCCIICIOBAHMUS.

CocraBnenue oO11eil cucTeMbl COOTHOIIICHUH ISl OTIpeieNICeHUs] HEM3BECTHBIX TapaMeTPOB, COCTOSIIEH
13 HEOOXOJIMMBIX YCIIOBHI M OTPaHUYCHHUIN UCXOAHOU 3a/1aun. MeTonuueckue peKOMEeH AU 110
HCCIIEA0BAHUIO MTOYYEHHON CUCTEMBI U HAXOKJECHUIO I0YCTUMOU SKCTPEMAIIN.

3ansamue 11.
3amaua Jlarpanxa. [Ipumep uccnegoBaHusl.
3aoaua 7. IlocTaHoBKa 3a1a4H:

COW—f G0t tix (1)
SO->O=E @)

@%@@é 3)
o-cf|oz]

[TpuBenenue 3agaun (1)-(3) k KaHOHHUECKOMY BUY 3a/1a4uH Jlarpanxa.
[IpeobpazoBanme 3agaun (1) — (3) mpu MOMOIIM 3aMEHBI: x = x;, i = x,. 3amada (1)—(3) B
KaHOHUYECKOH ()OpME IPUHUMAET BU]

10, u()) = [ﬂﬂdz Smf @

Gl ®



fote =@t ©

Bbruuciienue BClioMoraresibHbIX XapaKTepPUCTUK U BBIBOJL HEOOXOIMMBIX YCIOBUH IKCTpEMyMa:
COIPSKEHHOI'O YPABHEHUs, YCIIOBUM TPAHCBEPCAIBLHOCTH U YCIOBUM CTAlMOHAPHOCTH JIarpaHKUaHa I10
napametpy U. CocraBieHue o01iel cucTeMbl COOTHOILEHHH IS ONIpeIeIeHUs] HEN3BECTHBIX [TapaMeTpOB,
COCTOSAIICH U3 HEOOXOIUMBIX YCIOBHIA U OTpaHUUEHHU NCXOIHOM 3a1auu.

3aBepiieHne aHanu3a 3aaauu Jlarpamka, copMyITupOBaHHON HA IPEIBIAYIIEM 3aHATHH (3a1a4a 7).

HccnenoBanue | ONpeaeicHUE €MHCTBEHHOMN JTOMYyCTHMOM SKCTpeMatn Xr(t):;[ts it

u®="cct,
7C

o A o o
HerocpeacTBerHas nposepka toro, uro napa pyukiuii (4O M@ nocrasser rnobanbhbiii crabsiit
MUHHMMYM B HCXOJHOU 3aJaye.

3anamue 12.

3ajaya ONTHUMAJBHOTO pacHpeleNieHus pecypcoB (Kiaccuyeckas SKOHOMHYECKas mpodiema).
MareMarrueckasi MOCTaHOBKA 3aJa4yd M €€ SKOHOMUYECKOE cojepxaHue. PereHue 3amaum Ha OCHOBE
METO/Ia TUHAMUYECKOTO TPOrpaMMHUPOBAHUS.

Omnpenenenne (GopmanbHoe) GyHKIUMN beimana nanHOM 3a1a4u U €€ 0COOCHHOCTH. Y paBHEHUE
bennmana kak OCHOBHOE TEOpeTHYECKOE COOTHouleHue. J[Ba cmocoba BbIBOAa ypaBHeHHE bemnmana:
Ka4eCTBEHHBIN BBIBOJI HAa OCHOBE IMpHUHIMNA beiMaHa M aHAJIMTHYECKHI BBIBOJ HAa OCHOBE CBOMCTB
KCTPEMYMOB (DYHKIIHIA.

3anamue 13.
AJNTOPUTM pElIeHH 33J]a4l ONITUMAIIBHOTO PaclpeIeJICHUsI PECYPCOB U €TI0 YHCIICHHAs peaanu3aliysl.

Cuctema (yHKIIMOHAJIBHBIX ypaBHeHUM bemiMana kak TeopeTHYecKas OCHOBAa alropuTMma
pewenus 3anaun. Jluckperusanus 3agauu. JJMCKpEeTHBINM aHaJIOr ypaBHEHUM bennMana.

[lepBbrit 3Tanm peanuzanuu  ajroputMa (MOATOTOBUTENBHBI). Co3MaHHEe BCIOMOTATEIBHBIX
MAacCHBOB JIaHHBIX 3HaueHUW (yHKIUHN bennMaHa W 3HAYeHHWH MapamMeTpoB YMpaBJICHHs, Ha KOTOPBIX
JIOCTUTAETCA PaBEHCTBO B ypaBHEHUsIX bemnmana.

Bropoii 3tan peanuzauuu anroputMa (3aBepiuaromuii). OnpeneneHre ONTUMAIbHBIX 3HAaYEHUN
rapamMeTpoOB YIIpaBJIeHUsI — 00BEMOB PACTIPEIEISIEMBIX PECYPCOB.
3anamue 14.

Jloka3aTenbCTBO ONTHUMAJIBHOCTHM  PEIICHUS 33Ja4yd  ONTUMAIBHOTO  PACHPEACIICHUS PECYpPCOB,
MOJyYEHHOT'0 METOJ0M JUHAMUYECKOTO IPOrPaMMHUPOBAHUS.

3anamue 15.

3anavya 06 onTUMalIbHOM ObICTpoAeHcTBUHU (YacTh 1).

Onucanue (Qu3nyeckod MOJAEIM CHUCTEMBl (JIBHXKYIIAscs YOpaBiseMas MaTepHalibHas TOYKa).
duzndeckre 3aKOHBI OITMCAHUS CHCTEMEL.

MatemaTtnueckas IOCTaHOBKA 3a/1a4l ONTUMAJIBHOTO YIIPABJICHHUS.



L(x(),u()) =T = ]dt Sinf Q)
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U(t)EU={U€RI|U|S1} (5)

HeoOxonuMble ycioBus 3KCTpeMyMa: CONPSDKEHHOE YypaBHEHHUE, YCIOBHE MaKCUMyMa (YHKIHMH
[MouTtpsiruua. O6IIast CTPYKTYpa ONTUMAabHBIX ypaBHeHuU U, (). OOuwii Bux (pa30BbIX TPACKTOPHIT IPU
YIIPaBJICHUH, YIOBJICTBOPSIOMINX YCIOBUAM IPUHLIHUIIA MAKCUMYMA.

3anamue 16.

3anavya 06 onTUMalIbHOM OBICTPOICHCTBUU (YaCTh 2).

AHaTUTHYECKOE WCCIICJIOBAaHHE TPACKTOPUH yrpasiseMoro mnpomecca. OmnpeneicHrne HEU3BECTHBIX
apaMeTPOB OMTUMAIBHOTO MPOIEcca B 3aBUCMOCTH OT HAYaJIbHBIX YCIOBUH.

JloKa3aTeabCTBO ONTHMAIBHOCTH — YIPABISEMOrO —Ipolecca {X* (t),u*(t);T*}, YIOBJIETBOPSIIOLIETO
YCIOBHUSIM NPHUHIMIIA MAKCUMyMa B 3aj1aue 00 ONTUMAILHOM ObICTpojieiicTBUM. MeTOo/I 10Ka3aTebCTBa:
HCIIOIb30BaHuUe BeroMorarenbHoi Gpynkunn y(t) = —x, (t) + X, ()t —7).

20.1.3 TecToBble 3agaHuA
He npegycmatpuBaeTcs
20.1.4 MNMepeyeHb 3agaHMN ONA KOHTPOJIbHbLIX paboT

3aoaua l.iPeHII/ITI) 3ajauy bombiia.
1(x()) = J‘[fm + x%(£)]dt —2shl x(1) = inf
o

1) Haiitu nomycTuMyro sKCTpeMab.
2) IlpoBecTn wuccienoBaHUE METOJIOM HEIMOCPEJACTBEHHOW MPOBEPKHM W JI0Ka3aTb, YTO HaWJEeHHas
JKCTpeMaJb JOCTABIAET PELICHUE B UCXOIHOM 3a1a4e.

3aoaua 2. Pemnts npocreiinnyto 3anaay KBU.
1

(x()) = J‘[ﬁm +tx(£)]dt = inf, x(0) = 0,x(1) =1
D

1) Haiiti nonycTumyio sKCTpeMab.
2) IlpoBecTH wuccinenoBaHHE METOJOM HENOCPEACTBEHHOW IPOBEPKHM M JI0Ka3aTb, YTO HalaeHHas
HKCTpeMallb JOCTABISET PEIICHHE B UCXOIHON 3aaue.



3) IIpuMeHHUTH TeOopeMy O JOCTAaTOYHBIX YCIOBHMSX 3KCTpeMyma B mpocteimei 3agade KBU u Ha eé
OCHOBAHHUU elIE pa3 10Ka3aTh, YTO HAWJCHHAs SKCTPEMAJIb TIOCTABIISIET PELICHNE B MCXOJHOH 3a/1a4e.

3aoaua 3* VccnenoBarh 3a1auy bombua.
1

1(x()) = fi:{t] dt + 4x%(0) —5x%(1) — inf
o

1) Haiitn nonycTumyto 3KCTpeMab.

2) JlokasaTh, 4TO JaHHas OJKCTpEMajlb He SBJIAETCS pPELIEHHEM, T.€. HE JOCTABISET JIOKAJIbHOTO
SKCTpEMyMa B UCXOIHOM 3a/1a4e.

3) Jloka3aTh, YTO peLIEHUs HCXONHOHW 3aJaud HE CyIIECTBYET, M UENeBOH (PyHKIHMOHAI
1(x(-)) He ABISAETCA OrPaHUYECHHBIM CHU3Y.

Bapuant Ne2
3aoaua 1._'PeI_HI/ITB 3ajauy boibia.
(x()) = f[;c':{tj + x2(£) — 4 sint x(£)]dt +2x2(0) + 2x(w) — x2(w) — inf
D

1) Haiiti nonyctumyto 3KCTpeMab.
2) IlpoBecTH wuccienoBaHHE METOJIOM HENOCPEACTBEHHOM IPOBEPKM M J0Ka3aTh, YTO HaWJeHHas
JKCTpeMallb JOCTABISET PELICHHE B UCXOIHON 3aaue.

3aoaua 2. Pemnts npocreiinnyto 3anauy KBU.
1

1(x()) = J‘[t:x{t] — x3(t)]dt = sup. x(0) = 0,x(1) = 0
o

1) Haiitu nonmycTuMyro sKcTpeMaib.

2) IlpoBecTn wuccienoBaHUE METOJOM HEMOCPEJICTBEHHOW NPOBEPKUM U JI0Ka3aTh, 4YTO HaWJEHHas
9KCTpPEMaJIb JOCTABIISIET PEIICHNE B UCXOQHON 3a7aue.

3) IIpumeHUTh T€OpeMy O AOCTATOYHBIX YCIOBMSX 3KCTpeMyMa B mpocreimiei 3anadye KBU u Ha eé
OCHOBAHUH €IlE pa3 10Ka3aTh, YTO HAMIEHHAs SKCTPEMab JOCTABIIAET PEIICHUE B UICXOAHOM 3a1aue.

3aoaua 3*. Vccnenosars 3anady bosbua.
r i . . LT T
I{x{-]} = f[x‘{tj —x*(t)]dt + x<(0) — x‘{;:] + 4:{;] — inf
. 2 2
1) Haiiti nonycTumyio 3KCTpeMab.
2) J[lokaszaTb, 4YTO JaHHas SKCTpeMajb HE SBISETCS pelleHUueM, T.. He JOCTaBISeT JIOKaIbHOTO
JKCTpEMyMa B UCXOJIHOM 3aJ1aye.

3) Joka3arh, 4YTO pEUIEHHs HCXOAHOM 3ajauyd HE CYIIeCTBYeT, W LeJeBOM (yHKIMOHAI
1(x(-)) He ABNAETCA OrPAaHMYEHHBIM CHH3Y.

20.1.5 Tembl KypcoBbIx paboT

HeT kypcoBbix paboT.



20.1.6 Tembl pedepaToB

HeT pedepaToB

19.4. MeTogu4yeckme martepuvanbl, onpegensmwowme npoueaypbl OLUEHMBAHUA 3HAHWUNA, YMEHUWN,
HaBbIKOB U (UNN) ONbITa AEATENIbHOCTU, XapaKTepuU3yroLwmux 3Tanbl hopMUpoBaHUA KOMNETEeHLMN

OueHKka 3HaHWKW, YMEHUN N HaBbIKOB, XapakTepusylolwaa atanbl (opMUPOBAHUA KOMMETEHUMIA B
paMKax U3y4eHns OUCLMMINHBLI OCYLLECTBSIETCA B XO4E TEKYLLEN N NPOMEXYTOYHOWN aTTecTauunn.

Tekywiaa artrectaumsa nNpPoOBOAUTCSA B COOTBETCTBMM C [lofiokeHMeM O Tekywen aTrectauuu
obyyatowmxca no nporpammMam  Bbicwero obpasoBaHWsi BOpPOHEXCKOro  rocygapCTBEHHOMO
yHMBepcuteTa. Tekywada aTrectaums npoBoautca B hopMe ycmHozo onpoca (UuHOueudyasbHbil onpoc).
Kputepun oueHnBaHUs NpUBeaEHbI BbILLIE.

lMpomexyToyHas aTTecTaums NPOBOAUTCA B COOTBETCTBUM C [1OMNOXEeHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyarLmxcsa no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOnbHO-u3MepuTenbHble  Matepuanbl NPOMEXYTOYHOW aTTecTauunm BKMAYalwT B cebs
TeopeTMyeckne BOMPOCLI, MO3BONALWME  OUEHUTb  YPOBEHb  MOMYYEHHbIX  3HAHUMA  W/Unu
npakTnyeckoe(ne) saagaHme(s), no3sonsLlee(ne) oueHUTb cTeneHb CPOPMUPOBAHHOCTU YMEHUA U(UNN)
HaBbIKOB, U(MNN) OMNbIT OEATENBLHOCTU (YKa3bleaeme pearibHyr CMPyKmypy).

I'IpM oueHnBaHMN UCMNONb3YHOTCA KadYeCTBEHHble LKarbl OLEeHOK. KpVITepI/II/I oueHunBaHNA npuBeaeEHbI
BbilLE.



