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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

61.B.[1B.03.02 Teopua akcTpemMarnbHbIX 3agau

1. Kog u HaumeHoBaHue HanpaBJieHus noaroTtoBku/cneymnanbHOCTU:

01.05.01 ®dyHaoameHTanbHble MaTeMaTka 1 MexaHuka

2. Mpodmnb nogrotoBku/cneymanmsaumna: CoBpemMeHHbIE METOObI TEOPUM (PYHKLNN B

MaTemMaTuke n MexaHunke

3. KBanudukaums (cteneHb) BbINYCKHUKA:

MaTtemaTuk. MexaHuk. Npenogasartenb
4. dopma oby4yeHUA: oyHas

5. Kachegpa, oTBevarLwan 3a peanmsaumio QUCLUUNIINHDbI:
0503 Teopun pyHKLMI N reomMeTpun
6. CoctaButenu nporpamMmmbl: CTeHOXUH JleoHng ButanbeBnd, K. .-M. H., AOLEHT

7. PekomeHpoBaHa: HayyHo-meToanyeckum CoBeTOM MatemaTnyeckoro dpakynbreTa,
npoTokosi Ne 0500-03 ot 24.03.2022 r.

8. YuebHbIn roa: 2025 - 2026 Cemectp: 7



9.llenu n 3apayum y4eOHON ANCUUNIIUHbBI: 03HAKOMJICHHE CITyIIAaTeIeH ¢ OCHOBAMH COBPEMEHHOM
TEOPHHU SKCTPEMAIBHBIX 3a/1a4 M UX MPAaKTHUECKast MOArOTOBKA K JajbHEHIIEMY HCIIOIb30BAHMIO
METOJIOB 3TOM TCOPHH MPH PEIICHUH IPUKIAIHBIX 3a/1a4 ¥ CAMOCTOSATENIbHON paboTe B obacTu

OINITUMHU3AIMHU U ONITUMAJIBHOT'O YITPABJICHUA.

3aga4u AUCHHUILIMHBI —
- O3HaKOMJICHHE CIylIaTeseH ¢ 3aa4aMy, IPUHIUIIAMA U METOAAMH TEOPUHU IKCTPEMAIIbHBIX
3azad4;

- NpHOOpETEeHHE CIYIIATESIMA TEOPETUIECKUX 3HAHUHN, MPAKTHYECKUX YMEHUH U HAaBBIKOB B
00J1aCTH UCCIIEI0BAHUS 3a/1a4 HA SKCTPEMYM;

OKa3aHuc KOHchIBTaLII/IfI 1 IIOMOIIIHY CJIYIIATCIIsIM B IPOBCACHUU COOCTBEHHBIX TCOPCTUYCCKHUX U

IIPAKTUYECKUX MCCIEOBAHNIN Pa3IMUHBIX 3a/1a4 ONTUMHU3ALIH.
- COBEpPLICHCTBOBAHME U pacIIMpeHue o0IeHaydHON 0a3bl.

10. MecTo y4ye6HOM AncumMnnuHbl B cTpykType OOI: JucunnnuHel no Bbibopy.

HaHHas ancuunnuHa 6asupyeTcs Ha Matepuanax KypcoB «MatemaTtuka», a UMEHHO:
«MaTtematunyeckun aHanusy», «JInHenHas anrebpar», «AnddepeHumansHble ypaBHEHNSA,
«DYHKUMOHanNbHbIM aHann3y, «Bbinyknbln aHanus».

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIe C NMaHUpyeMbIiMU pe3yNnbTaTaMu OCBOeHUs obpa3oBaTenbHOM
nporpamMmmbl (KOMMNEeTEeHLUMUSAMU BbINYCKHUKOB):

SKOHOMMKM 1
ynpaenexus, a
TaKkKe

Koa HasaHune Koa(bl) NHankaTop(bl) lMnaHupyemble pesynbraTtbl
KOMMNeTeHUnmn obyyeHuns
MK-1 CnocobeH MK-1.3 | meet Bnagetb (MMeTb HaBbIK(M)):
BbISIBNAT, NPaKTUYECKUI ONbIT | OCHOBHLIMM 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
MK-2 CnocobeH MK-2.1 | 3Haet 3HaTb: OCHOBHbIE MNPUHLUNMLI
NpOBOAMUTb COBpPEMEHHbIE Teopumn 3KCTpemarsnbHbIX 3a4ay
nccnegoBaHus no mMeToAbl pa3paboTku
obpaboTke n n peanusauuu
aHanusy Hay4Hou Moaenen,
NMHopmaumm un NCnornb3ys TEOPUIO
pe3ynbTaToB JyHKUMIN
nccrnegoBaHnn MK-2.2 | Ymeert yMeTb: MOgenupoBsaTh 1
mMeTogamu paspabaTbiBaTb peLuaTb aKCTpeMarbHble
Teopun PyHKLUNNA. MaTemaTunyeckue 3agaum
mMogenu B obnactu
€CTEeCTBO3HaHUS,




peann3oBbiBaTb
anropuTMmbl
MaTemMaTUyecKux
Moaenen Ha 6ase
nakeToB
NpUKNagHbIX
nporpamm
MOLENMpPOBaHUs
MK-3 CnocobeH K MK-3.1 | 3HaeT 3HaTb: OCHOBHbIE MNPUHLMMbI
NOCTPOEHWIO COBpPEMEHHbIE Teopumn 3KCTpemarsnbHbIX 3a4ay
mMoaenen u mMeToAbl pa3paboTku
onTUManbHOMY N peanusauuu
peLleHnto MaTemMaTUyecKux
TeopeTUYeCcKnx n Moaenen
npuknagHbIx MNK-3.2 | Briageet HaBblkamn | Bnagetb (UMeTb  HaBbIK(K)):
3agav NOCTPOEHNS OCHOBHbIMW MeToAaMun Teopumn
MaTemMaTUKu u mMoaenen 9KCTpeManbHbIX  3ajady Mu
MEeXaHMKN Ha NPUKNagHbIX NPOrpaMMHbIMU NakeTamun Ans
OCHOBE MEeTOA0B npoLeccoB 1 NX peLleHns
Teopumn pyHKLMI HaBblKaMWu
N reomeTpun NpUMeHeHNs
COBPEMEHHbIX
WHCTPYMEHTasnbHbIX
CPeACTB K peLleHnto
npuKnagHblx 3agav

12. O6bemM gucumMniiuHbl B 3a4eTHbIX eauHunuax/yac.(e coomsemcmeuu ¢ y4e6HbIM MaHoOM) —

3/108.

dopma NPOMEXYTOUYHOMW aTTeCTaLMum (3auem/sk3ameH) 3a4ET.

13. TpyAoeMKoCTb Mo BUAam

y4ye6HOU paboThbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTpa

AyaUTOpPHbIE 3aHATUS 68 7
B TOM YumCrie: nexkumm 34 7
npakTnyeckmne 34
nabopaTtopHble 7
CamocTosiTensHas pabota 40 7
dopma NpoOMEXYTOYHOM aTTecTaLmm 0 7
(3a4em — 0 yac. / ak3aMeH — __4ac.)

WToro: 108 7

13.1. CopepxaHme AUCLMNIINHLI

nm | HaumeHoBaHve pasaena

CogepxaHve pasgena AUCUUNIUHBI




| AVCLMNIUHBI

1. Nlekuun

11

VYcenoBus skcTpeMyma
B 33layaX BapUallMOHHOI'O
HUCYHUCIICHUA

1) Kanonuueckas 3anaya Jlarpanxa Kjiiaccuueckoro
BapHAIlMOHHOTO UCYUCIIEHUSI B MOHTPSTUHCKON opMe.
[TpocTpancTBa (ha30BBIX U YIPABISIONINX IEPEMEHHBIX.
Cnalw1ii 1 cuiibHBIH MUHUMYM. [Ipon3BomHas onepaTopa
paBeHCTB 3a1aun Jlarpanxa u 3aMKHYTOCTh ee o0pasa.

2) IlpumeHeHue 0OIIEro paBuiia MHOKUTEIEH
Jlarpanmka x 3amaue Jlarpanxka KBU. O6o6mennas
nemMma Jlto6ya—~Paiimona. YpaBHeHue Diinepa—
Jlarpanka: comnpsiKeHHOE ypaBHEHHE, YCIOBUS
TPaHCBEPCAIBHOCTH, YCIOBHE CTAIIMOHAPHOCTH 1O
yIpaBIEHUIO.

3) 3amauu, cBOAAIIMECS K KAHOHMYECKOU 3a/1aue
Jlarpanka: 3amada ¢ MHTETPATbHBIM (DYHKIIMOHAIIOM, C
H30IMEPUMETPUICCKUMHU OTPAHUUYEHUSIMH, CO CTAPIITUMHU
MIPOU3BOIHBIMH, 33/1a41 HAa HE(HUKCUPOBAHHOM OTPE3KE
BPEMCHH.

4) Tlpocteitmas 3agaua KBU ¢ 3akpenieHHBIME KOHIIAMHU.
VYpaBHeHue Ditiepa U €ro NepBble UHTETPANIbl (3aKOHBI
coxpaHenus). Jlarpanxuan u ypaBHeHue Jiepa ams
CHUCTEMBI MaTEePHUAIIbHBIX TOYEK B MOTEHIIUAIBLHOM TI0JIE.
Bropoii 3akon HpioTOHA 1 3aKOH COXPaHEHUs YHEPTHH.

1.2

3aa4u ONTUMAJIBHOTO
yIpaBiIeHUS U PUHIUI
MakcuMyma [lonTpsaruna

KaHoHnueckass  NOHTPATMHCKAas 3aJadya ONTHUMAJIbHOIO
yopasieHus.  QOpMyIMpOBKa NPHHIOMIA MaKCUMyMa
Ilontpsruna. @Dynkuusa IlonTpsaruna. Jloxa3aTenbCTBO
IIM JUIsL  ciiydass CBOOOJHOTO MPaBOro  KOHIIA.
HrospbuaTeie BapUalyuy yIpaBIcHUs.

1.3

Cy1mecTBoBaHuE peLICHUS B
3aJa4ax Ha 3KCTPEMYM

OO0w1ast uaest pereHus 3aj1a4 ONTUMAIBHOTO YIIPaBIICHUS €
MIOMOIIBIO IPUHIIMITA MakcuMyMa. KpaeBas 3agaua
npuHIUna Makcumyma. OcoOble 1 HeocOObIe PEKUMBI.
[Tpobnema cMHTE3a ONTUMAIIEHOTO YIIPABICHUS —
MOCTPOCHMS yIIpaBlIeHUs] Kak QyHKIMH OT (pa3oBBIX mepe-
MEHHBIX (0OpaTHas CBS3b).

. [lpakmu4eckue 3aHsIMus

21

VYcnoBus skcTpeMyma
B 337la4aX BapUallMOHHOTO
VCUHCIICHUS

1) Kanonnueckas 3agava Jlarpanxa Kiiaccuueckoro
BapUAIIMOHHOTO UCYHCIICHHS B TIOHTPATHHCKOU (popme.
[TpocTpancTBa (ha30BBIX U YIPABISIONINX EPEMEHHBIX.
Cnabblit 1 cunpHBIM MUHUMYM. [Ipou3BojHas oneparopa
paBeHCTB 3a7auu Jlarpanxka ¥ 3aMKHYTOCTH €€ 00pa3a.

2) IlpumeHnenue oOIIETO MpaBUIa MHOXKHUTEICH
Jlarpamxka x 3amaue Jlarpanxa KBU. O6o6mennas
nemma J{ro0ya—Paiimona. YpaBHenue Diinepa—
Jlarpanka: comnpsikeHHOE ypaBHEHHE, YCIOBUS
TPaHCBEPCAIBHOCTH, YCIIOBUE CTALIMOHAPHOCTH 10
yIpaBIEHUIO.




3) 3amaun, CBOIAIIMECS K KAHOHUYECKOH 3a1aue
Jlarpanska: 3amada ¢ MHTETPAIbHBIM (DYHKIIMOHAJIOM, C
M30MEPUMETPUUYECKUMU OTPAHUYEHUSIMU, CO CTAPLUIUMU
IIPOM3BOIHBIMHU, 33]]a4l HA HEPUKCUPOBAHHOM OTpPE3KE
BPEMEHU.

4) Ilpocreitmas 3anaua KBU ¢ 3akperuieHHbIMY KOHLIAMHU.
VYpaBHeHue Ditiiepa ¥ €ro NepBbIe HHTETPAIbI (3aKOHBI
coxpanenus). Jlarpanxuan v ypaBHeHue Ditiiepa AJis
CHUCTEMBbI MaTEPHAIIBHBIX TOYEK B IOTEHLHUAJIBHOM II0JIE.
Bropoii 3akoH HbI0TOHA 1 3aKOH COXpaHEHUS YHEPTUU.

2.2 3aaui ONTUMAJILHOTO KanoHnueckass  NOHTpATMHCKas 3ajJada ONTHUMAJIBHOIO
YIPaBIEHUS U IPUHIUI ynpasineHus.  DopMmynMpoBKa NpPHHLUIIA MaKCUMyMa
Makcumyma [IoHTpsiruna ITonTpsiruna. @Dynkuus IlonTpsruna. Jloxa3aTenbCTBO

M Ui ciydass CBOOOJHOrO IpPaBOro  KOHIA.

Hrompuatnie Bapuanuu yrpaBJICHHA.

2.3 CymectBoBanue pemieHust B | O0miast ujest peieHust 3a1a4 olTUMaJIbHOTO YIIPaBJICHUS ¢
3a7jayax Ha 3KCTPEMYM MOMOIIBIO IPUHIIMITA MakcuMyMa. KpaeBas 3agaua
npuHOuUna MakcuMmyma. OcoOble M He0COObIe PEKUMBI.
[Tpobnema cuHTE3a ONTUMAIIEHOTO YIIPABJICHUS —
IIOCTPOCHHUS YIIPABICHUS Kak QYHKIMH OT (a30BbIX Iepe-
MEHHBIX (0OpaTHas CBS3b).

3. JTabopamopHbie pabombi

13.2. Tembl (pasgenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

Buabl 3aHATUN (4acoB)
Ne HaumeHoBaHue TeMbl
CamocTtosaTenbHas

n/n (pasgena) gucumnmuHel Jlekumu | MNpaktnyeckne | JNlabopaTopHbie pa6ota Bcero
VYcnoBus skcTpeMyma

1. | B3ajgavax BapHaIlMOHHOIO 10 10 15 35
UCYUCIICHUS
3agauyn OoNTUMAaIbLHOTO

2. | yIpaBJIEHUS U IPUHINIT 10 10 10 30
MakcumyMma [lonTpsaruna
Cy1iecTBOBaHUE PEIICHUS B

3. | 3aHa4ax Ha DKCTPEMYM 14 14 15 43
Wtoro: 34 34 40 108

14. MeToan4yeckue ykasaHus Ans ooy4aroLmnxca Nno 0CBOEHUIO AUCLUMNIIUHDbI
(pekomeHOayuu 0byqarowuMCcs Mo 0C80EHU OUCUUNIUHLI: paboma ¢ KoHcrnekmamu f1ekyud, npe3eHmauyuoHHbIM
MamepuaroM, 8bIrNofHeHUe fnpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

15. lNepeyeHb OCHOBHOW W [AOMNOJSIHUTENILHOW §NUTEpPaTypbl, PECYpPCOB WHTEpPHeT,
HeooGXxoAuMbIX AN OCBOEHUSA AUCLUNIIUHBI (Criucok numepamypbl 0hOPMISEMCs 8 COOM8ememauu
¢ mpebosarusimu FOCT u ucrions3yemcsi obuwasi CK8O3Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:

| Nen/n | McTouHmK




JI.C. Tlontpsirus, B.I'. bonrsaHckwit, P.B. T'amkpenunse, E.®. Mumenko.
MaremaTnueckasi TeOpusi ONTUMaIbHBIX nporieccoB. M., Hayka, 1969.

B.M. AnekceeB, B.M. Tuxomupos, C.B. ®omun. OnrumanbHoe ynpasieHue. M.,
Hayka, 1979, ®usmariur, 2006.

0) gononHUTENbHaa nuTeparypa:

Ne n/n NcToyHmK

1. N.M. I'enbpang, C.B. Domun. Bapuanmonnoe ucuncnenune. M., @usmarrusz, 1961.

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

3 B.M. TuxomupoB. Paccka3pl 0 MakcumymMax W MuHuMyMmax. M., Hayka, 1986,
' MITHMO, 2006.

B)MH(pOpPMaLMOHHbIE 3N1EKTPOHHO-006pa3oBaTesibHble pecypchl (OpuUmnanbHblie Pecypcbl UHTEPHET)™:
Ne n/n Pecypc

1. Iprbookshop.ru

2. e.lanbook.com

3. book.ru

*

BHauane ykasbiBatotca OBC, ¢ KoTopbiMM uMetoTcs fdoroeopa y BIY, 3ateM oOTKpbITble 3/1EKTPOHHO-
obpa3zoBaTesibHble pecypchbl

16. MepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(yyebHo-mMemoduyeckue pekomeHOayuu, nocobus, 3adaqyHUKuU, MemoOuyecKue yKal3aHusi [0 8bIMOJIHEHUI
rpakmu4eckux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n McToYHMK

«OnrtumansHoe yrpaBieHuey. KoimektuBHas MoHorpadus kadeapsr OITY mexmara
1. MI'Y

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

A.B. Imutpyk. OO0 ycaoBUSX ONTUMAJIBHOCTH B 33/1a4axX Ha SKCTPEMYM C

2. OrpaHHuYEHUsIMU — Moks1a] Ha Matemaruueckom kpyxke MOTU (mait 2013):
http://www.mathnet.ru/php/seminars.phtml?option_lang=rus&presentid=6752

17. OOpasoBaTesfibHbleé TEXHONIOrMKU, MUCNONib3yeMble NpU peanusauum Yy4ebHoOWM
OUCUMNNUHBLI, BKIOYaa [AUCTaHUMOHHbIe obpa3oBaTesfibHble TexHonorum (OOT),
aneKkTpoHHoe oOy4eHue (30), cmewaHHoe obyuyeHue): ([lpu peanusayuu OUCYUMNIUHbI
Mo2ym rnpo8odumbCcs pas/iudyHble murbl f1eKyul (6800Hasi, ob63opHass u m.0d.), ceMuHapcKue
3aHamusi  (npobrieMHble, OUCKYCCUOHHble U m.0.), [PUMEHSIMbCs  OucmaHUUOHHbIe
obpa3osamersibHbIe MEXHO/I02UU 8 Yacmu OCB0EHUS JIEKUUOHHO20 Mamepuara, rnpoeedeHusi
meKywet ammecmauyuu, camocmosimesisHol pabomsi rno ducyurnsuHe unu omoesibHbIM ee
pasdenam u m.0. lNpu npumeHeHuu 30 u JOT Heobxodumo 6 .15 8) ykaszamb UCMOMb3YEMbIE
pecypcsi (cM. npumep ebilie)

Mpn peanusaunn y4ebHOM ANCUMMNINHBI UCMONb3YIOTCA MHPOPMALMOHHbIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru un https://e.lanbook.com.

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUNIINHDI:
cneumanbHoro obopyaoBaHusa He TpebyeTtcs

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLEeNn U1 NPOMEXYTOYHOM aTTecTauum

MopsiAoOK OLEHKM OCBOEHUS oObyvallumuca yd4ebGHOro MaTepuana onpegensiercs
coaepxaHUeM crieayoLmx pa3aenos AUCLUUMIIUHBIL:


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

HanmeHoBaHue WHankaTop(bl)
r’,\ﬁ pasfena AMCLMNINHbI KO“&;?JTH [OCTVKEHNS Ouerourele cpenctsa
(mopgyns) 4 KOMNeTeHummn
Kunemaruia MpaKTUKO-OPUEHTUPOBAHHBIE 3aaHus
1 | KHUIKOM CpeIbl. MK-1 MK-1.3 KokTponbHast paGoTa
Junamuka MK-2 MK-2.1 n
> | uneansuoil MK-2.2 PaKTUKO-OPUEHTUPOBAHHbIE 3aaHus.
KoHTponbHast paboTa
JKHAJIKOCTH
3 Mexanuka s3koi MK-3 MK-3.1 MpaKTUKO-OPUEHTUPOBAHHBIE 3aaHus
JKUIKOCTU MNK-3.2 P P P A

[MpomexyToyHasa aTTecTtaums
dopma KOHTPOnS — 3a4é€T

lNepeyeHb gorpocos
lMpakmuyeckoe 3adaHue

20 TunoBble OLEHOYHbIe cpeAcTBa UM MeToAMYEeCKMe MaTepuanbl, onpeaensiowme

npoueaypbl oueHnBaHuUsA

20.1 TekyWwMM KOHTPOSb YyCreBaeMocTu

20.1.1 MepeyeHb BONPOCOB K 3a4eTy:

1. OcHOBHBIE THIIBI OINTUMU3AIMOHHBIX 3a1a4 U OCHOBHBIC TCOPEMbI 00 YCJIOBHUAX SKCTPEMYMaA,

2. IlocranoBka 06]1_[6171 3a1a4U Ha SKCTPEMYM C TNIAIKUMHU OTPaHUYCHUAMHA PABCHCTBA U HCPABCHCTBA U

IIpaBUJIO MHOXKUTENEHN Jlarpanxa B Hell;

3. Meroa Bapuanuii s BIBOJAa YCIOBUN SKCTPEMYMa;

4. KoHyC KpUTHYECKUX BapHaIlMi B TJIAJIKON 3a/1a4€ U €ro POJIb B YCIOBUSIX IKCTPEMYMa;
5. Heo0xoaumble U IOCTaTOYHBIE YCIOBUS «BTOPOTO» MOPSAKA IS TIOKATHHOTO MUHUMYMa B

TJIaKOH 3a7ade;

6. 3az[aqa Harpacha KIIaCCUYCCKOI'0 BaApUAIUOHHOI'O HCYHUCIICHUA U YCIIOBUS SKCTpEMYyMa B HeI\/’L

MMOHATHE CUIBLHOTO M cJIaboro MHWHUMYMa, S5KCTPpECMaAJIN;

7. YpaBHeHue Diliepa U €ro nepBble MHTETPAJbl (3aKOHBI COXPaHEHMsI) JJIs 33]1a4 KJIACCUYECKOTO
BapHallMOHHOTO UCUUCIICHUS;
8. VYcnosus Jlexxanapa u SIkoOu U1 3HAKOOIPEISIEHHOCTH BTOPO Bapraluy B 3a1aue Jlarpanxa,
MIOHATHE U POJIb CONPSDKEHHOM TOUKH;

9. 3amada ONTUMAIBHOTO YIPABICHHS MOHTPSATHHCKOTO THIA U (JOPMYJIMPOBKA MPUHITUIIA MAaKCUMyMa

ITonTpsruna;

10. TlonsTre (ha30BOM, YIPaBISAIOMIEH M CONPSDKEHHON IIEPEeMEHHOM, YCIOBUI TPaHCBEPCATTLHOCTH U

ycioBus MakcumymMa GyHkuuu [TonTpsruna;
11. IlonsTust 0COOBIX M HEOCOOBIX PEKUMOB, KPaeBOM 3a7jaur MPUHIINIIA MAaKCUMyMa, CHHTE3a
ONTHMAJILHOTO YIPABIEHUS, UIOJbYATHIX BapHalMi yIIpaBICHUS;

12. TlpuHIMNI MaKCUMyMa JUIs 33129 ONITUMAIILHOTO YIIPABIICHHS CO CMEIIaHHBIMU OTPaHUYCHUSIMH;
13. TlonsTHE O METOJIE TUHAMUYECKOTO MPOrPaMMHUPOBAHUS U €T0 CBS3H C MPUHIIMIIOM MAaKCUMYMa;

14. OO6mas Teopema BeliepmTpacca o CyliecTBOBaHUHU PEIICHHS B 33]]a4aX Ha SKCTPEMYM;
15. Teopema cyiiecTBOBaHUS B 337ja4€ ONTUMAILHOTO YIPABIEHUS, BBITYKION MO YIPaBICHUIO;

16. xmaccuueckue OPUMEPEI 3a/1a4 BAPUALTMOHHOI'O UCUUCIICHUA W OITHUMAJIBHOTO YIIPABJICHUA U UX

pelIeHus.

20.1.2 MNepe4yeHb NpPaKTUYECKUX 3a4aHUN

3anamue 1. O61mas xapakrepuctuka 3agay KBU.

OcHOBHBIE 0COOCHHOCTH YKCTPEMATIBHBIX 3a71a4 KJIACCHUECKOTO BapHAIIMOHHOTO ucunciaeHus. CTpykTypa

3anaun KBU. ®yHK1noHabl, OrpaHU4eHUs], TPAHUYHBIE YCIIOBUS.
OcnosHble Buab! 3a1a4 KBU. 3agaun ¢ onauM napameTpom @@@y@




1. 3amaga bonbia 6e3 orpanndeHuii (MOCTaHOBKA 3a]1a91)
2. Ilpocreiimas (BekTopHas) 3a7a4a (MOCTAaHOBKA 3a/1a4H)
3. Obmas 3agaua KBU ¢ rpann4HbIME yCIOBUSME (ITOCTAaHOBKA 3a]1a4N)

3anaun ¢ neyms napamerpavn OGS @<L, -

4. 3anava Jlarpanxka (mocTaHOBKA 3a/1a4n).

3anamue 2. Tlonstue pemenus skctpeManbHoi 3agaun KBU. [Tonstue GyHkimu, 1omycTumoii B
ncxonnou 3anaue KBU. ITonsTre n0mycTUMOi 3KCTpEMAIIH.
Omnpenenenue cinaboro U CUIHHOTO JOKAIBHOTO 3KCTPEMYyMa B 3aJ1a4e C OJTHUM IapaMeTpOM.
Omnpenenenue cnaboro U CHIBHOTO JOKATHHOTO 3KCTPEMyMa B 3ajaue ¢ AByMs MapaMeTpaMH.

CBs13b OHATHH €1a00T0 U CHIIBHOTO JOKABHOTO SKcTpeMyMa. COOTHOIIEHNE HEOOXOJUMBIX YCIOBUN
IS c11ab0T0 M CHIIBHOTO JIOKAJIBHOTO 3KcTpeMyMa. COOTHOIICHHE TOCTaTOYHBIX YCIOBHMA IS CIab0TO0 U
CUJIBHOTO JIOKAJIbHOT'O SKCTpEMyMa.

3anamue 3. Metonp! uccienosanus 3agad KBU.
OO0mas cxema pemeHus IKcTpeManbHou 3anaun KBU. /[Ba OCHOBHBIX dTara NCCIIeIOBaHMS:
1) CocraBnenue o0uieil cucTeMbl COOTHOIICHUH, BKIIIOYAIOIIEeH HE00OX0IUMbIE YCIOBHS  OTPAaHUYCHUS
WCXOHOM 3amaun. VicciiemoBanue MOIyIeHHON CHCTEMBI M HAX0XICHHUE JOMYCTUMBIX KCTPEMAJICH.
2) UccnenoBanue HaliIEHHBIX TOMYCTUMBIX SKCTpEMalel U HaX0Xk/ICHUE PELIeHHs 3a/1a4H.

Ornucanmne BO3MOXHBIX METO/IOB UCCIICIOBAaHUS HA BTOPOM JTAIle PEIICHUS IKCTPEMaTbHOU 3a1aun
KBHU.
1) MeTon HeoCpeICTBEHHOM MTPOBEPKH OMPECIICHHUS JIOKATLHOTO HITU TII00IBHOTO SKCTPEeMyMa
2) [IpoBepka JOCTATOYHBIX YCIOBHM SKCTpEMyMa
3) Ucnonb3oBanne T€OpEM CYIIECTBOBAHUS U €IMHCTBEHHOCTU PEIICHUS 3aa4H

[TonpoOHOE omMcaHre OCHOBHOTO aHATUTUYECKOTO METO/Ia UCCIIEA0OBAaHUS — METOAA
HEMOCPEJCTBCHHOH MpoBepKH. TeopeTnieckoe 000CHOBAHNE JAHHOTO METO/A.

Oco0as mpobiieMa: 10Ka3aTeNbCTBO TOro (hakTa, 4To HaiieHHas QYHKIHS (JOMyCTHMasl SKCTPEMAb)
HE JIOCTABJISICT JIOKAJILHOTO SKCTPEMyMa U, TAKUM 00pa30M, HE SIBJISICTCS PEIICHUEM UCXOTHOH 3a1a4u.

3anamue 4.
Knaccudeckoe BapuanimoHHoe ucurcieHue. 3aaada bosbia 6e3 orpaHMueHHH.
Teopema 0 HEOOXOUMBIX YCIOBUSAX KCTpEMyMa B JaHHOMU 3asade. (popMyITupoBKa)

AHanu3 cucteMbl He0OXOAUMBIX YCIIOBHM SKCTpeMyMa B 3a1a4e bonbla (ypaBHeHue Diinepa, yCIoBHs
TPaHCBEPCAIBHOCTH).

ANTOpUTMHYECKHI CMBICIT HEOOXOAUMBIX YCIOBUI SKCTpeMyMa B 3a7aue bosbiia 6e3 orpaHMueHUH.
3adaua 1. TlocTaHOBKa 3a7auu:

TO
1(x())= [[x2(@®) - x()]dt + x*@ — inf
0
x()eCi([01)
Heob6xomuMmeble yciaoBus sKCTpeMyMa B 3a71a4e - ypaBHEHHE Diliepa U yCIOBUS TPAHCBEPCATHHOCTH
(oapoOHBIH BBIBOT).
3anamue 5. Kiiaccuueckoe BapualiioHHOe ncumciienue. 3agada bonbia 6e3 orpannueHui (3aBepiieHue
aHaIM3a).
HccnenoBanme HEOOXOIUMBIX YCIOBHH IKCTpEeMyMa B 3a7ade | U HaXOXJIeHNEe €MHCTBEHHON
JOMYCTUMOM SKCTpEMAIIH.

N
EnuncrBenHas A0IMyCTUMasd 3KCTpEMaJib X¢):j]_-@’_t2/ I[OK@B&TCJIBCTBO TOTO, 4YTO X (t)

npecTaBiIsieT co00l cradblii 1100ambHbIN (a0COMIOTHBIN ) MUHUMYM METOJIOM HETOCPEICTBEHHOM
MIPOBEPKH.



3anamue 6.
Knaccuueckoe BapuaunonHoe ucuncienue. [Ipocreimas 3agaya.
3aodaua 3. IlocTaHOBKA 3a1a4H:

IQ@HE@%?@]:H:—HT@
>©£>,(1=10 C
>0

OOw1ast cucreMa COOTHOILEHHUM [yl ONIpeIeIeHus IOyCTUMOM SKCTpeMalln: ypaBHeHus Diliiepa u
IpaHUYHbIE YCIOBUS (2) NCXOTHON 3aJauH.

1
Enuncreennas pomycrumas skcrpeMais X. (t) = Z (t —t? )

MCTO,Z[OM HCHOCpeI[CTBeHHOI/I IIPOBEPKH YCTAHABIMBACTCA, UTO JJIA 000 I[OHYCTI/IMOI/I (bYHKI_II/II/I

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

Takum o6pazom, GyHKIms X« () mocrasiser rnoGanbHbIit MakcuMyM B 3amaue (1)-(2).
[TocTpoeHue NociIeI0BaTENbHOCTH JOMYCTUMBIX QyHKIHUH X,(t)=nt(t-1), n=1,2,..., 1151 KOTOPOii

IO ) —>s,

CrnenoBarenbHO, (QyHKIIMOHAI 1(X()) ne OrpaHUYEH CHU3Y Ha MHOXKECTBE JONYCTUMBIX (DYHKIMH, U
peuienus 3agaun (1)-(2) Ha MUHEUMYM HE CYILIECTBYET.

3anamue 7.
Knaccuueckoe BapuannonHoe ucuncinenue. O6mas 3anada KBU ¢ rpaHUUHBIME YCIIOBUSIMH.
TeopeTnyeckue CBEICHHUS.
Teopema 0 HEOOXOAMMBIX YCIOBHUSAX SKCTpEMyMa B JaHHOU 3aaue ((OpMyJIHpPOBKA).

CucTtema COOTHOIIICHH B OOIIIEH 3a71a4€ ¢ TPAHUYHBIMU YCIIOBUSIMH COCTOSIIAS U3 HEOOXOIUMBIX
YCJIOBUI U OTPaHUYEHUN UCXOIHOM 3aauH.

3aKOHOMEPHOCTH, CBA3aHHBIE C YCIOBUSIMHU TPAaHCBEPCAIBHOCTH. Pa3pemmmMocTs 0011el cucteMbl
COOTHOILIEHUH U HAXO0XKJICHUE BCEX HEU3BECTHBIX NIAPaMETPOB.

3anamue 8. Knaccuueckoe BapuaironHoe ucuucienue. Oomias 3agada KBU ¢ rpaHn4HbIMH yCIOBUAMMU.
3adaua 4. IlocraHOoBKa 3afauu:

= ]'O[x(t)— X2 (t)]dt —extr (1)

x(0)=0 @)

O=(ATE]

Jlnis pelieHust UCIOIb3yeTCsl METO/IMKA HCCIIeIoBaHus oOlIel 3a1auu ¢ TPaHUYHBIMU YCIOBHUSIMH.
Heo0xoauMele ycioBus SKCTpeMyMa - ypaBHeHHE Dilsiepa U yCIOBUS TpaHCBepcaJIBHOCTI/I [Tonpo6HbIit

AHAJIN3 YCIIOBHIA TPAaHCBEPCAIBHOCTH: YCIOBHE TpaHcBepcanbHocT B Touke o = 0 Hemnpopmarusuo.
EnuMHCTBEHHAS IOITyCTHMAs SKCTPEMAITh >@:_4E _"Zt. MertooM HEOCPECTBEHHON MPOBEPKU

yCTaHaBJIMBACTCS, UTO JUI JH0O0H T0MycTUMON (DyHKIIMU )O:XO"‘I'O h(O) =0 prmonmsercs
ycIIOBHE

l()0)<|(x=@ TO ecTh QyHKIUsS X« () JIOCTaBIISIET aOCOTIOTHBIM MakCUMYyM B UCX0JIHOM 3amaue (1) —
(2).



3anamue 9. HeoObxonuMble yCIIOBHUSI BTOPOTO MOPSAKA M IOCTATOYHBIE YCIOBUS SKCTPEMyMa B
npocrtenei 3agaye KBU. TeopeTtnueckue ceeneHus.

Bpluncienue BCIioMoraTebHbIX XapakTepuCTUK B mpoctenieii 3agade KBU. Ycenosue Jlexxanapa
(cranmaptHOe U yculieHHOe). YpaBHeHue SIkoou. @yHaaMeHTalbHOE pellleHne ypaBHeHus SIkoou u
MOHATHE COTPSDKEHHOM TOUKH. Y clioBUe SIKOOH (CTaHAapTHOE U YCHUIICHHOE).

VYcnoBue KBa3uperyJsipHOCTH UHTETpaHTa B mpocreiiiieit 3agaue KBU.

TeopeMbl 0 HEOOXOAMMBIX YCIOBUSAX C1a00T0 MUHHUMYMA U IOCTaTOYHBIX YCIOBHAX CIIab0TO
MHHUMYMa B npocreiiieit 3agaue KB1

160)= [l okt et @)

x(0)=0 ?)

O=(TE]

3anamue 10. 3anaua Jlarpanxa. Teopetnueckue cBeeHuUs.

O6mmas nocraHoBKa 3a1aun Jlarpamka. AHanuTHYeCKue CBOWCTBA QYHKIUHN, ONPEAETSIONUX 3a/1aqy.
BcrnomorarenbHbIe 00BEKTHI: Tarpamkuad u GyHakmus Jlarpamka.

Teopema 0 HEOOXOIUMBIX YCIOBUAX dKCTpeMyMa B 3a1ade Jlarpanxa. [IpencraBneHne HeoOX0AUMBIX
ycIIoBUH B hopMe, YIOOHOM JIsl aHATTUTHYECKOTO MCCIIEIOBAHUS.

CocraBiieHue 0011el CHCTeMbl COOTHOIIICHUH JJIs1 ONIPeIe/ICHNs HeU3BECTHBIX ITapaMeTPOB, COCTOSIICH
13 HEOOXOJIMMBIX YCIIOBHI M OTpaHUYCHHUN UCXOAHOU 3a1aun. MeTonuueckue peKOMEeHIAlHH 110
MCCIIEA0BAHUIO MTOJIYYEHHOM CUCTEMbI U HAXOKECHUIO I0IyCTUMOU SKCTPEMAIIN.

3auamue 11.
3amaua Jlarpanxa. [Ipumep nccnegoBanusi.
3aoaua 7. IlocTaHoBKa 3a1a4u:

COWHGoix (1)
SO-O—E )

oo} o
0= o7]

[TpuBenenue 3agaun (1)-(3) kK KaHOHMYECKOMY BHUy 3a/1auH Jlarpanxa.
[IpeoOpazoBanue 3agaun (1) — (3) mpu MOMOIIM 3aMEHBI: x = x;, i = x,. 3ama4a (1)—(3) B
KaHOHMYECKOH ()OpME IPHHUMAET BU]

10, u()) = [ﬂﬂdz Smf @

. o
Xy =Xg
b oo s, ®)

x(0)=10, (?F)
nlzl—-1=0 6
:{U:] = U: 1 I: :]
Brruncnenme BcmioMoraTenbHbIX XapaKTEPUCTHK U BBIBOJ HEOOXOAUMBIX YCIOBUI 3KCTpeMyMa:
COIPSKEHHOI'O YPABHEHUs, YCIIOBUM TPAHCBEPCAIBHOCTU U YCIOBUM CTAlMOHAPHOCTH JIarpaHKUaHa 110
napametpy U. CoctaBieHue 0011el CCTEMbl COOTHOIIEHUH I ONPEIeIIEHNs] HEU3BECTHBIX TapaMeTpOB,
COCTOSIIEH U3 HEOOXOIMMBIX YCIOBHI U OTpaHUUYEHHM MCXOIHOM 3aauu.



3aBepiueHue aHanu3a 3afgauu Jlarpanxka, chopMyIMpOBaHHOM Ha MpEAbIAYIIEM 3aHATHH (3a1a4a 7).

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

LL(t)zfl ca
7C

o A o o
Henocpescraennas nposepka toro, uro mapa pyukuuii (4O O] nocrasuser rnoGansusiii cnadii
MUHHMMYM B UCXOJHOM 3a/1aye.

3anamue 12.

3ajjaua  ONTUMAJIBHOTO PACIpEIeieHUs] pecypcoB (KIacCHYecKas JKOHOMHYECKas MpoodsieMa).
MareMarnueckasi MOCTaHOBKA 3aJladyd M €€ SKOHOMUYECKOEe cojepxaHue. PereHue 3agadum Ha OCHOBE
METO/Ia TUHAMUYECKOTO TPOrpaMMHUPOBAHUS.

Omnpenenenne (popmanbHoe) dyHkuN bemiMmana nanHo# 3amaun 1 €€ 0COOCHHOCTH. Y paBHEHHE
bennmana kak OCHOBHOE TEOpETHYECKOE COOTHomleHue. J[Ba cmocoba BbIBOJa ypaBHEeHHME bemnmana:
Ka4eCTBEHHBIN BBIBOJI HA OCHOBE MpHUHIMINA beliMaHa M aHaJIUTUYECKUN BBIBOJ HAa OCHOBE CBOMCTB
AKCTPEMYMOB (yHKITHI.

3anamue 13.
AJTOpUTM pElIeHHs 3aJa4l ONITUMAIILHOTO PaclpeIeJICHUsI PECYPCOB U €TI0 YHCIICHHAS peau3alysl.

Cucrema (QyHKIMOHAJIBHBIX YpaBHCHHMH beiMaHa Kak TeopeTHdeckas OCHOBAa alTOPUTMa
pewenus 3anaun. Jluckperusanus 3agauu. JMCKpeTHBINA aHAJIOr ypaBHEHUN bennMana.

[lepBbIii 3Tanm peanu3anuu  aaroput™a (MOATOTOBUTENbHBIN). (Co3/aHHE BCHOMOTATEIbHBIX
MAacCHBOB JIaHHBIX 3HaueHU# (yHKIUN bennMaHa U 3HAYeHHWI MapamMeTpoB YIMpaBJICHHs, Ha KOTOPBIX
JIOCTUTAETCA PaBEHCTBO B ypaBHEHUsIX bemnmana.

Bropoii stan peanuzanuu anroputMa (3aBepmaromiuii). OnpeaeneHre ONTUMAIbHBIX 3HAYCHUH
rapamMeTpoB YIpaBJieHUsI — 00BEMOB PACTIPEILCISIEMBIX PECYPCOB.
3anamue 14.

Jloka3aTenbCTBO ONTHUMAJIBHOCTHM  PEIICHUS 33Ja4yd  ONTUMAIBHOTO  PACHPEACIICHUS PECYpPCOB,
MOJYYEHHOT'0 METOAO0M JUHAMHUYECKOTO IIPOrpaMMHUPOBAHUS.

3anamue 15.

3ana4ya 006 onTUMalIbHOM ObICTpoielcTBUN (YacTh 1).

Onucanue (Quznyeckod MOAEIM CHUCTEMBbl (IBHXKYIIAscs YIpaBisemas MaTepualbHas TOYKa).
®usnuecKue 3aKOHBI OTICAHHS CUCTEMBI.

MaremaTHueckasi IOCTaHOBKA 33/1a4l ONTUMAJIBHOTO YIPaBJICHUS.

L(x(),u()) =T = ]dt Sinf Q)

L, X, [ %2

= X, ) Lu @)
(%0)) (an)

O o) a7 O
(x(™)) (0

x(T) = %M Lo (4)

U(t)EU={UERI|U|Sl} (5)

HeoOxonuMele yclnoBHS SKCTpeMyMa: COINpPSDKEHHOE YypaBHEHHME, YCIOBHE MaKcUMyMa (QYHKUIUHU
[MouTtpsiruaa. O6ImIas CTPYKTYpa ONTUMAIbHBIX ypaBHeHu# U, (). OOuwii BUI (pa30BBIX TPAEKTOPHIL IPH
yIpaBiIe€HUH, YAOBIETBOPSIOIUX YCIOBUSAM IPUHIIAIIA MAaKCUMYyMa.



3anamue 16.

3amada 06 ONTUMAILHOM OBICTPOJICUCTBUH (YaCTh 2).

AHaTUTHYECKOE WCCIICJIOBAHUE TPACKTOPUH ympasisemMoro mnpomecca. OmnpenencHne HEU3BECTHBIX
apaMeTPOB ONTUMAIBHOTO MPOIecca B 3aBUCHMOCTH OT HAYaIbHBIX YCIOBUH.

JloKa3aTeabCTBO ONTHMAIBHOCTH — YIIPABISIEMOro  IIpolecca {X* (t),u*(t);T*}, YIOBJIETBOPSIFOIIETO
YCIIOBUSIM MIPUHIMIIA MAKCUMyMa B 3aj1aue 00 ONTUMAIBLHOM ObICTpojeiicTBUI. MeTo/1 I0Ka3aTeabCTBa:
HCIIOIb30BaHUe BeoMorarenbHoi Gpynkunn y(t) = —x, (t) + X, (t)(t —7).

20.1.3 TecToBble 3agaHuA
He npenycmatpusaeTcs
20.1.4 MNepe4yeHb 3agaHNN AN KOHTPOJNbHbLIX pabdoT

3aoaua 1.1Pem1/m> 3ajauy bosbiia.
1(x()) = J‘[fm + x%(£)]dt —2shl x(1) = inf
D

1) Haiiti nonmycTumyio sKCTpeMab.
2) IlpoBecTu wuccienoBaHUE METOIOM HEIMOCPEJACTBEHHOW MPOBEPKUM U JI0Ka3aThb, 4YTO HaWJCHHas
9KCTPEMAJIb JOCTABIISIET PEIICHUE B UICXOAHOM 3a7ade.

3aoaua 2. Pemuts npocreiinnyto 3anaqy KBU.
1

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

1) Haiiti nonycTumMyto 3KCTpeMab.

2) IlpoBecTH wuccinenoBaHHE METOJOM HENOCPEACTBEHHOW IPOBEPKHM M JI0Ka3aTb, YTO HalJeHHas
JKCTPEMAIIb JOCTABIISIET PEIICHUE B UCXOAHOM 3a1ade.

3) IlpumMeHHUTH TEOpeMYy O JOCTATOYHBIX YCIOBHSX IKCTpeMyMa B mpocteifieit 3agadse KBU u Ha eé
OCHOBAHUH €IIE pa3 10Ka3aTh, YTO HAMIEHHAs SKCTPEMalb JOCTABIIAET PEMICHUE B HCXOIHOM 3a1a4e.

3aodaua 3% Vccnenosarts 3agauy bonbiia.
i

1(x()) = [f(tj dt 4+ 4x%(0) —5x%(1) = inf
o

1) Haiitu nonmycTuMyro sKCTpeMab.

2) JlokazaTthb, 4TO JaHHas SKCTpeMallb HE SBJISETCS pEIIeHHWEeM, T.€. HEe JIOCTaBISET JIOKAJbHOTO
IKCTpEMyMa B UCXOAHOM 3ajaue.

3) Jloka3zarth, YTO peUIEHUS HCXOJHOW 3aJauyud HE CYIIeCTBYeT, U IleJieBoi  (pyHKUIMOHA
1(x(-)) He ABNAETCA OrPAHUYCHHBIM CHU3Y.

Bapunant Ne2

3aoaua 1. Pemuth 3amauy bomnbia.



(x() = J‘[;c':{tj + x%(t) — 4 sint x(£)]dt +2x2(0) + 2x(x) — x3(m) = inf
o

1) Haiiti 1onmycTUMy 0 SKCTpeMallb.
2) IlpoBectu wuccie0OBaHUE METOJOM HEMOCPEICTBEHHOW MPOBEPKHM M JOKa3aTh, YTO HaWJICHHAas
AKCTpEeMalib JOCTABISIET PEllIeHNE B UICXOAHOM 3aaue.

3aoaua 2. Pemnth npocreityro 3amaay KBU.
1
1(x()) = J‘[t:x{t] — x2(t)]dt— sup, x(0) = 0,x(1) = 0
D

1) Haiitu nonycTumMyto 3KCTpeMab.

2) IlpoBecTn wuccieroOBaHUE METOJIOM HEMOCPEACTBEHHONW MPOBEPKH U JIOKa3aTh, YTO HaWJCHHAS
9KCTpEMaJIb JOCTABIISIET PEIICHNE B UICXOAHOM 3a7aue.

3) [IpuMeHHuTh TEOPEMY O JOCTATOUYHBIX YCJIOBHUSAX JKCTpeMyma B mpoctermei 3agade KBU u Ha eé
OCHOBAHUM €Il pa3 10Ka3aTh, YTO HalIEHHAs SKCTpEMallb JOCTABIISET PELICHUE B UCXOIHOM 3a/1a4e.

3aodaua 3*. Vccnenosars 3anady bonbna.

1(x()) = f [£2(E) — x3(£)]dt + x*(0) — x:{gj + 4:(?] = inf
J 2 2

1) Haiitn nonycTumyo 3KCTpeMab.
2) J[lokas3aTb, 4YTO JaHHas SKCTpeMajb HE SBISETCA pEIleHUeM, T.. He JOCTaBISET JIOKAIbHOTO
JKCTpEMyMa B UCXOJIHOM 3ajJaye.

3) JlokazaTth, YTO pELICHUS WCXOJHOW 3aJauyd HE CYUIECTBYeT, M IIeJIeBOM  (PYHKIHOHAT
1(x(-)) He ABISAETCA OrPAaHUYECHHBIM CHU3Y.

20.1.5 Tembl KypcoOBbIX paboTt
HeT kypcoBbix paboT.

20.1.6 Tembl pechepaToB

HeT pedepaToB

19.4. MeToau4yeckme martepuanbl, onpegenswowme npoueaypbl OLUEHMBAHUA 3HAHUNA, YMEHUW,
HaBbIKOB U (UNX) oNbiTa AEATENIbHOCTU, XapaKTepuU3yroLwmnx aTanbl hopMupoBaHUs KOMNETEeHLMN

OueHka 3HaHWA, YMEHWA U HaBbIKOB, XapakTepusyollas aTanbl (POPMUPOBaHUSA KOMMNETEHUMN B
pamKax n3y4yeHns ANCUUNINHBI OCYLLECTBIIAETCH B XOAEe TEKYLLEen N NPOMEXYTOYHON aTTecTalmn.

Tekywaa aTrectaums NPOBOAUTCH B COOTBETCTBMM C [lonoxeHnmem O Tekyllen aTrectauuu
obyvalowmxca nNo nporpamMmam  Bbicwero obpasoBaHWss  BopoHeXCKoro  rocygapcTBEHHOro
yHuBepcuteTa. Tekyllaa aTTectauus nposoauTca B popMe ycmHozo onpoca (uHOueudyarnbHbil onpoc).
Kputepumn oueHnBaHuA npuBeaeHb! BbiLLe.



MNpomexyTouHas aTTecTauusi NpoBOAUTCS B COOTBETCTBUM C [1onoXeHnem O NpOMEXYTOYHOW
aTTecTauum obyyatoLmnxcsi no nporpammam BbicLLero o6pasoBaHus.

KoHTpoOnbHO-u3MepuTenbHble  Matepuanbl NPOMEXYTOYHOM aTTecTauun BKAYalwT B cebs
TeopeTMyeckne BOMPOCHI, MO3BONAOWME  OLEHUTb  YPOBEHb  MOMYYEHHbIX  3HaHUW  K/unu
npakTuyeckoe(ne) saagaHve(si), no3sonsLiee(ne) oueHUTb cTeneHb CPOPMUPOBAHHOCTU YMEHUA U(UNN)
HaBbIKOB, U(MNN) ONbIT OEATENLHOCTU (yYKa3bleaeme pearibHyr CMpPyKmypy).

anI OoueHnBaHMN UCMNONb3YIOTCA KadyeCTBEHHble LKalbl OLEeHOK. KpVITepVIVI oueHunBaHuA npuBeneHbl
BbilLE.



