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CHuUCOK 10KYMEHTOB M MaTepHAaJIOB

1. IlepedyeHb IUTAHUPYEMBIX PE3YJIbTaTOB OOYYEHHS MO JUCHUIUIMHE, COOTHECEHHBIX C
YCTaHOBJCHHBIMU B  00pa3oBaTelbHOW MporpaMMmMe HHIUKATOpPAMU JOCTHUKCHUS
KOMIIETEHLIN I

2. llenp 1 MECTO TUCIMILIMHEI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

3. Conmepxanue paboueil mporpamMmbl (00bEM AWCIUIUIMHBI, THIIBI W BHIBI Y4EOHBIX
3aHATUH, Y4EOHO-METOAMYECKOE 00CCIIEYCHHE CAaMOCTOATEILHON Pab0OThI 00YUYaAIOIINXCS)

4. ®OoHJ OIICHOYHBIX CPEJICTB 10 AUCIUTIINHE
4.1. TlepeyeHb KOMIIETEHIIMH U HMHIAUKATOPOB JIOCTHXKEHHUS KOMIIETEHLHUN C YKa3aHHEM
COOTHECEHHBIX C HHUMH 3alUIAaHMPOBAHHBIX PE3YNbTATOB OOYYEHUS MO TUCIUILIMHE.
Ornucanue KpUTEPUEB U IIKAT OIEHUBAHUS PE3yJIbTaTOB O0yUEHUS MO JUCIHUILTHHE.
4.2. TumoBele KOHTPOJIbHBIC 3a/JaHUSl WJIM HHBIE MaTepHajbl, HEOOXOAWMBIC JUIS
OLICHUBAHMSI PE3yabTaTOB O0YyUYEHHS 110 AUCUUIUINHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B
00pa3oBaTeNbHOM MPOrpaMMe MHIMKATOPAMH JIOCTHXKEHHS KOMIIETeHIA. MeTonuyeckue
MaTepuaibl, ONPEESNSIIONINEe MPOLEAYPhl OLEHUBAHUS PE3YylbTaTOB OOY4YEHHS IO

JUCHUITIINHE.

. Y4eOHO-MeToAnuecKoe U UHPOPMAIIMOHHOE 00eCTIeYeHUE TUCITUTUTMHBI

5.1. IlepeueHb OCHOBHOI M JOMOJHUTENBHOM yueOHOW JTUTEepaTypbl, HEOOXOIUMOMN IS
OCBOCHMS AUCLUIUIMHBI

5.2. TlepeueHs pecypcoB WHGOPMAITMOHHO-TEIIEKOMM YHHKAITHOHHOMN ceTh «HTepHET» H
IPOrpaMMHOT0 oOOecreyeHusl, HeOOXOIUMBIX JJIsl OCBOEHMSI JUCIMIUIMHBI, BKJIIOYAs

HpO(i)CCCI/IOHaJ'H)HBIC 0a3bl JaHHBIX U I/IH(I)OpMaI_[I/IOHHBIe CIIPpaBOYHBIC CUCTCMBI

6. MaTepI/IaJ]LHO-TCXHI/I‘-ICCKaﬂ 63.33., HCO6XOI[I/IM8.}I AT OCYIICCTBIICHUA O6p8.30BaTCJ'ILHOFO

nporiecca 1o JUCIUILTHHE
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1. IlepeyeHb MUIAaHHPYEMBIX Pe3yJbTATOB 00y4YeHHSs MO0 JUCHHUILINHE, COOTHECEHHBIX C
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI IPOrpaMMe HHIMKATOPAMH A0CTHKEHHS

[To uToram OCBOCHUS JUCIHUILINHBI O0YJIAOIIUNACS JOHKECH JOCTHYD CISAYIOIINX PE3YJIHTATOB

KOMIIeTeHI M

oOyueHwust:
Kareropus dopmupyemast Kon u HaumeHoBaHHe HHAMKATOPA
(rpynna) KOMIIeTeHIHS (C yKa3aHUeM JOCTHKEHHSI KOMIIETEHIIUH
KOMIeTeHIHii" Ko/12)

(npu HATMYHUHT
OIIK)

1IK-1. Cnocobrocms npoodums noo
HAYYHBIM PYKOBOOCHIBOM
UCCne008aHUs Ha OCHOBe
CyIecmeyiomux Memooos 8
KOHKpemHou obracmu
npogeccuonanbHoll desmenrbHoCmu

TIK-1.1. 3name memoowvl nposederius NOO HAYYHbIM
PYKOBOOCMBOM UCCIEO08AHUIL HA OCHOBE
Cyyecmayloumux Memooos 8 KOHKpemHoul obnacmu
npogeccuoOHaIbHOU 0essmeNbHOCIU

1IK-1.2. Ymems npogooums noo HayuHbim
PYKOBOOCHBOM UCCIEO08AHUSL HA OCHOBE
CYWEeCmBYIOuUX Memo008 8 KOHKPEmHOoU obaacmu
npogeccuoHaIbHOU 0essmeibHOCmU

1IK-1.3. Brademw Hasvikamu npogedenust noo
HAYYHBIM PYKOBOOCHBOM UCCTIEO0BANULL HA OCHOBE
CYWECmBYIOUUX MEMo008 8 KOHKPEmHOU obaacmu
npogeccuoHaIbHOU 0essmenbHOCmU

ITK-2. Cnocobrocme ucnonv3o6ames
cospemenHbie Memoobl paspadomKu
U peanusayu aneopummos
KOHKDEMHbIX MAMEMAmMu4ecKux
Mooeiell Ha base s13bIK06
nPOSPAMMUPOBAHUSL U NAKEMOS
RPUKIAOHBIX NPOSPAMM

1IK-1.1. 3namo cospementvle memoovl pazpabomxu
U peanusayuyl aneopummos KOHKpemHuix
Mamemamu4eckux mooeneil Ha Oaze A3bIK08
NPOSPaAMMUPOBAHUSA U NAKEMOE NPUKTIAOHBIX
npospamm

! VkaswiBaercs Tomsko ams YK i OIIK (pu HaNIM4MN).




1IK-1.2. Ymemwb npumensimo cospemerHble Memoobl
Paspabomxu u peanusayuy aieopummos
KOHKpemHbIX Mamemamuieckux mooenetl Ha base
A3BIKOG NPOSPAMMUPOBAHUS U NAKEMOB NPUKTIAOHBIX
npospamm

1IK-1.3. Brademw Hasvikamu npumeHeHus
COBPEMEHHBIX MEeNOO08 Pa3pabomKy U peanu3ayuu
AI2OPUMMOB KOHKDEMHBIX MAMEMAMUYECKUX
MoOenell Ha 6a3e A3bIKO8 NPOSPAMMUPOBAHUS U
naKemog npuKIAOHbIX HPOSPaAMM

2. lleab U MeCTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPorpaMmbl

HucuuruinHa «Yucnennvie memoowvl pewieHus dKCMpemanbHblX 3a0ayy» OTHOCHUTCS K 4YacTH,
dbopmupyeMoil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUMN.

JucuunnuHa u3ydaetcst Ha 3 Kypce B 5 u 6 cemecTpax.

lenmn wu3y4eHHs MAMCUMIUIMHBL O3HAKOMJICHHE CTYIEHTOB C OCHOBHBIMH TIOJOXCHUSIMHU
COBPEMEHHOM TeopuM yHpaBieHHs; (OPMHUPOBAHME Yy CTYAEHTOB INPEACTABICHUS O CBS3U
byHIaMEHTAFHBIX TPOOJIEeM TEOPUH YIPABICHHs C 3aJadaMH TIOJyYeHHs, Tepenadd U oOpaboTKH
uH(pOpMaLINH, aHAINU3a U OpraHU3alMy BEIYUCICHUH, IPUHATHS PELLICHUH.

3. Conep:xanue padoueii mporpaMmbl (00beM TMCHHIJIMHBI, TUNBI U BUAbI Y4eOHBIX 3aHATHIA,
y4eOHO-MeToan4YecKoe odecnedeHne CaMoCTOATeIbHOI padoThl 00y4aOIINXCs)

Coneprxanue paboueii mporpammsl npejactasieHo B [Ipunoxennn Ne 1.

4. DoHJ OLIEHOYHBIX CpEACTB MO AMCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHIMII M1 HHANKATOPOB OCTUKEHUS] KOMIIETEHIHI ¢ yKa3aHHeM
COOTHECECHHBIX ¢ HUMH 3aIVIAHUPOBAHHBIX PE3yJbTaTOB oﬁyqemm mo JMCIMIIJIMHE. Onucanne
KPHUTepHeB U IIKAJ OLCHMBAHUS Pe3y/JbTaTOB 00y4eHHs 110 AUCHHUILINHE.

1IK-1. Cnocobrocms nposooums noo Hay4HbiM PYKOBOOCMBOM UCCTIe008AHUSL HA OCHO8E
CYUECmBYIOuUX Menmood08 8 KOHKPENHOU 001acmu nPoghecCUOHANbHOU OesIMeNbHOCIU

[Tnaaupyembie Kpurepnn onieHUBaHUS Pe3yJIbTATOB O0YICHHS
PE3yIbTaTHI
oOy4eHus 2
(M mkaTopsr («He 3
(«Y moBneTBOpUTEN 4 («Xoporioy) 5 («OTnaHOY)
JOCTHIKEHUSI | YIOBJIETBOPUTEIHHO bHOY)
3aJJaHHOTO »)
YpOBHS




OCBOCHU

KOMITETEHITH)
IIK-1.1. 3name Omcymcemeue suanui unu | Henonnvie Cohopmuposannvie, Ho Cehopmuposannvie
MemoobL @pazmenmapnvie npedcmasnenus o cooeparcawue cucmemamuueckue
nposedenus nod npeocmasneHus o Memooax nposedeHus omoenbHble npobdevl npeocmasneHus o
Memooax npoeedeHUs noo | Noo HAYYHbIM npeocmagneHus o Memooax
HAYHbIM HAYYHbIM PYKOBOOCTBOM | PYKOBOOCMBOM Memooax nposedeHus nposederus noo
PyKo60OCmEOM UCCTeO08aHUIL HA OCHOBE | UCCIeO08aHUI HA 100 HAYUHBIM HAYYHBIM
UCCTEO0BANUIL HA | cyuecmEyIouux Memooos | 0CHOGe CYWecmsylouux | pyKogooCmeom PYKOBOOCmEOM

Memooos 6

ucce008anull Ha

uccne0o8anull Ha

ocHoge 6 KOHKpemHou oonacmu
cywecmeyiouux npogeccuonanbHou KOHKpemHou oonacmu OCHOBe Cyuecmeyiomux | OCHoge
Memodos & OesimenbHOCmU. npogheccuonanbHou Memooog 8 cywecmeyouux
KomKpemHoii OestmenbHOCU. KOHKPEMHOLU o6ﬂa0511u Memooog 6
npogheccuonanbHou KOHKDEMHOL
onacmu OestmenbHOCmU. obracmu
npogeccuonanoh npogheccuoHaIbHoU
ou OesmenpHoCmil.
OesimenbHoCmu
TIK-1.2. Vuems Omcymcemeue ymenuti uny | B yenom ycnewroe, Ho B yenom ycnewnoe, no Copmuposannoe
npoGOUMb 100 @pacmenmapuvle ymenus | He cucmemamuieckoe cooepaicaujee YMeHue nPosooUms
Hayum HPOBOOUMb HOO HAYYHBIM | UCHONIb308AHUE Ha omoenvible npobenvl 10O HAYYHBIM
PYKOBOOCMEOM npaxKmuKe yMeHutl npumeHerue Ha PYKOBOOCMEOM
Ppyxosoocmeom UCCE008AHUSI HA OCHOBE | HPOBOOUMb OO npaxkmuKe yMeHutl ucce006anust Ha
Uccnedo6anus Ha Cyuecmeyiowux Memooo8 | HayuHbMm npo6ooUmb HOO OCHOBe
oCcHoge 6 KOHKpemHou oonacmu PYKOBOOCMBOM HAYYHBIM cyuwecmeyouux
Cywecmeyiouux npogeccuoHanbHol UCCNIe008AHUS HA OCHOBE | PYKOBOOCBOM Memooos 8
Menodos 6 OesimenbHOCU. cyuecmeyiouux UCCTE008aHUSI HA OCHOBE | KOHKPEMHOU
KOHKpemHoi MeMOO08 8 KOHKPEMHOU | CYecmayiouux ) obnacmu )
oBracmL obracmu Memo008 8 KOHKPEemHOU | NpogheccUOHaAIbHOU
npogheccuonanbHou obnacmu OessmenbHOCU.
n;z ogeccuonabt OessmenbHOCmu. npogeccuonanbHou
ou OestmenbHOCmU.
OesimenbHOCmu
IIK-1.3. Brademv | Omcymcmeue é1a0eHus B yenom ycnewnoe, no B yenom ycnewnoe, no Bnaoenue nagvikamu
HABbIKAMU wiu (hpaemenmaproe He CUCmeMamu4eckoe cooepoicaujee npoeedenst noo
npoeedeHus noo enadenue. 81a0eHue HagbIKAMU omoenvhble npobenvl HayuHbIM
HAYYHbIM nposedenUs noo 611a0eHue HaBbIKAMU PYKOBOOCMBOM
PYKOBOOCMBOM HAYUHbIM nposedetUs oo uccne0o8aHull Ha
uccnedosanull Ha PYKOBOOCMBOM HAYUHbIM OCHOGge
oCHoge uccie0o8anull Ha PYKOBOOCMEOM cyuecmeyouux
cyuecmeyiouux OCHOBe Cyuecmeylowux | ucciedo8anull Ha Memooos 6
Memooos 8 MeMOO08 8 KOHKPEMHOU | OCHOBe CYUeCmEyIouux | KOHKPEemHOU
KOHKDEmHOU obnacmu Memoo08 8 KOHKpemHou | obnacmu
obnacmu npogeccuoHanbHol obnacmu npogheccuoHaIbHOU
npogheccuonanbHo OeamenbHOCHU. npogheccuonanbHol OesasmenbHOCU.
1l OestmelbHOCmu desimenbHOCHL.




IIK-2. CnocobHocmb ucnonb308ams CoBpeMeHHble Memoobl paspabomKu u peanu3ayuul
A20PUMMO8 KOHKPEMHbIX MAMeMamuyeckux mooeell Ha 6ase s3b1Kk08 NPOSPAMMUPOBAHUSL U NAKEMO8
NPUKTIAOHBIX NPOSPAMM

HJIaHI/IpyeMBIe KpI/ITepI/II/I OLICHUBAHHWA PC3YyJIbTATOB O6y‘-IeHI/IS'I
pe3yIbTaThI
oOyueHus
(MaaukaTopsl 2 3
JIOCTIDRCIHA («He («Y moBieTBOpHTEI 4 («Xoporioy) 5 («OTI4uHOY)
3aaHHOI'O YAOBJIECTBOPUTCIbH
YPOBHS o») bHO?)
OCBOCHU
KOMITCTCHITH)
TIK-1.1. 3namo Omcymcmeue 3uanuil Henonnvie Ciopmuposannvie, Ho Copmuposannvie
cospevennvie un ppazmenmapivie npedcmasnenus o codeporcawjue cucmemamuieckue
Aemoob! npeocmasnenus o COBpEMEeHHbIX Memoodax | omoenbHble npodevl npeocmagneHus o
COBPEMEHHBIX Memooax | paspabomxu u npedcmasnens o CO8DEMEHHBIX
paspabomic u paspabomxu u peanuzayuu COBDEMEHHBIX MEeMOooax | Memooax
peanuzayuu peanuzayuu aneopummos paspabomxu u paspabomxu u
aneopummos ancopummos KOHKDEmHbix peanuzayuu peanusayuu
KOHKDENHbIX KOHKPemHbIX MamemMamuieckux anzopummos aneopummos
Mamemamuuecky | MamemamuuecKux MoOenell Ha 6a3e A3bIKO8 | KOHKPEImHbIX KOHKPemHbIX
MoOenetl Ha baze ALIKO | NPOSPAMMUPOSAHUA U MaAmemMamu4eckux MaAmemMamu4eckux

X Mooenell Ha

NPOSPAMMUPOSAHU U

nakemoe npuKJzaOH blX

Mooenell Ha baze s3bIK06

Mooenetl Ha baze

basze A3b1K08

naKemog npuKIAOHbIX npospamm. nPOSPAMMUPOBAHUSA U A3LIKOG
NPOSPAMMUPOSAI | s 00pamm. nAKemos nPUKIAOHbIX nPOSPaAMMUPOBAHUSL
ua u naxemoe nPOSDAMM. U naxkemog
NPUKTIAOHBIX NPUKTIAOHBIX
npozpamm npozpamm.
TIK-1.2. Vuems Omcymcmesue ymenuii B yenom ycnewnoe, no | B yenom ycnewtroe, HO Cehopmuposannoe
npuvensme un ppazmenmapmvie He cucmemamuieckoe codeporcaujee YMeHue npUMeHAMb
cospenennbie VMEHUS NPUMEHSAMNb UCHOMb306aHUE HA omoenvhbvle npobenvl coepemeHHbie

COBpEeMEHHbIe MEMOObl | NPaKmuKe YMeHutl npumeHerue Ha Memoobl
Memooel paspabomxu u NPUMEHSMb npaxkmuxe yMeHutl paspabomxu u
paspabomiu u peanuzayuu COBpEeMEHHbIE MEMOObl | NPUMeHsImb peanuzayuu
peanuzayuu anzopummos paspabomxu u co8pemeHHble Memoobl | an2opUmMos
an2opummos KOHKPEMHbIX peanusayuu paspabomxu u KOHKPEMmHbIX
KOHKDemHbIx MamemMamuyeckux aneopummos peanuzayuu MaAmemMamu4eckux
mamemamuuecky | MOOCTEl Ha 0a3e A3bIKOG | KOHKPEmHbIX aneopummos MoOenetl Ha baze
 modeneii na NPOSPAMMUPOBAHUSA U MamemMamu4eckux KOHKDemHbIX A3LIKOG

nAKemog nPUKIAOHbIX MoOenetl Ha 6aze ABIKOE | MAMeMAMUYECKUX NPOSPAMMUPOBAHUSA
base Asvikos npoSpamm. NPOSPAMMUPOBAHUSL U MoOeneti Ha baze ALIKOG | U NAKEMO8
RpocpaMmuposan NaKemos NPuKiaOHbIX NpoOSPamMMUupo8anus u NPUKIAOHBIX
us U NaKemos npospamm. NAKemoe NPUKIAOHbIX npOPAMM.

NPUKTIAOHBIX npozpamm.

npozpamm

IIK-1.3. Braoemv | Omcymcmeue éradenus | B yenom ycnewnoe, Ho B yenom ycnewnoe, no Bnaoenue nagvixamu
HABbIKAMU wiu ppazmenmapnoe He CUucmeMamuyeckoe cooepaicaujee npoeedeHist noo
npuMeHeHUs. enaoenue. @1a0eHue HagblKamu omaoenvbHble npobdenvl HAaYYHbIM
COBPEMEHHBIX npoeedeHUss nOO 81a0eHue HABbIKAMU PYKOBOOCMBOM
Memooos HAYYHbIM nposeodens noo uccnedosanull Ha
paspabomxu u PYKOBOOCEOM HAYYHbIM ocHoge
peanuzayuu uccne0o8anul Ha PYKOBOOCMBOM cyuecmeyioumux
An2OpUMMO8 OCHOBE CYujecmeyiowux | ucciedo8anull Ha Memooos 6
KOHKDEMHbIX Memo008 8 KOHKPEmHOU | OCHOBE CYWecCmeyiouux | KOHKpemHou
MAMEMAMUYECKUX obracmu Memo0do8 8 KOHKpemHou | obaacmu




Mooenell Ha baze
SA3bIKOG
nPOSPAMMUPOBAH
U U NAKemoeé
NPUKTIAOHBIX
npospamm

npogeccuoHanbHou obnacmu npogeccuonanbHou
desimenbHOCHL. npogeccuoHanrbHol desimenbHOCL.
OesamenbHOCHU.

4.2. TunoBble KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepUaJIbl, H606X0}II/IMLIC JJId OHCHUBAHUSA

pe3yJbTaToB 00yUYeHHsl 0 JUCIHUIIUHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa3oBaTeJbHOMI

nporpaMMe HHIMKATOPAMU JTOCTHKeHHsI KoMneTeHnid. MeToanueckue MaTepuasbl,
onpeaeisonye Npoueaypbl OLeHHBAHUS Pe3yJIbTATOB 00yUYeHHs M0 TUCIHUILIUHE.

Kommerenims
(c ykazanueMm Kojia)

PesynbTarhl 00ydeHus
Hnouxamop oocmudicenus
KoMnemenyuu (¢ Kooom)

OueHo4YHbIE CpPeICcTBA

TIK-1. Cnocobrocms npooodunts noo
HAYYHBIM PYKOBOOCBOM
UCcne008aHUs Ha OCHoge

Cyecmayouux Memooos 6
KOHKpemHou obaacmu
npogeccuoHanbHOU OesmenbHOCU

IIK-1.1. 3nams memoOovl npogederus
100 HAYYHBIM PYKOBOOCNEOM
UCCneo008aHull Ha 0cHose
Cyuecmeyioumux Memooos 8
KOHKpemHou obnacmu
npogeccuoHanbHOU OesimenrbHOCmu

nabopamopHvie pabomvl,
KOHMPOTbHAS pAGOMA; HK3AMEH

1IK-1.2. Ymemsb npoodums noo
HAYYHBIM PYKOBOOCBOM
UCCe008AHUSL HA OCHOBE
CyUecmeyiouux Menooos 6
KOHKpemHou obracmu
npogeccuoHanbHOU OesimenrbHOCmu

1abopamopHuie pabomoi,;
KOHMPOIbHASL paboma,; HK3AMeH

1IK-1.3. Braoemo nasvikamu
nposedenUs o0 HAYYHbIM
PYKOBOOCBOM UCCAEO08aHULL HA
OCHOBE CYUeCmayIomux Memoooe 6
KOHKpEmHoU obnacmu
npopeccuoHanbHOU 0essmenrbHOCU

1abopamopHuie pabomoi,;
KOHMPOIbHASL paboma,; HK3AMeH

ITK-2. Cnocobnocme ucnoniwb306amo
cospemeHHble Memoobl pa3padomKu u
Peanu3ayuL aneopummo8 KOHKDEmHbIX
Mamemamuyeckux mooenell Ha basze
SA3BIKOG NPOSPAMMUPOSAHUSL U
naxemos NPUKIAOHBIX HPOSPAMM

IIK-1.1. 3uams cospemennvie memoov
Ppaspabomxu u peanuzayuu
An2OPUMMOB KOHKDEMHbIX
Mamemamu4eckux mooenell Ha baze
SA3IKOG NPOSPAMMUPOBAHUSL U NAKEMOB
NPUKIAOHBIX NPOSPAMM

nabopamopHsie pabomvi,
KOHMPOIbHAS paboma,; IK3aMeH

IIK-1.2. Ymems npumenamo
cospemenble Memoovl papadomxu u
peanuzayuu aneopummos KOHKpPemHoix
Mamemamudeckux mooesell Ha baze
SA3bIKOB NPOSPAMMUPOBAHUS U NAKEMO8
NPUKTIAOHBIX NPOSPAMM

nabopamopHsie pabomvi,
KOHMPOIbHAS paboma,; IK3aMeH




1IK-1.3. Braoemw Hasvikamu nabopamopHwie pabomvi,
NPUMEHEHUSL COBPEMEHHBIX MEMOO08 KOHMPOIbHASL pAbOma; HK3AMEH
Paspabomu u peanusayuu aneopummos
KOHKDEMHbIX MAMEMAMUYECKUX
Mooenell Ha basze A3bIKO8
NPOSPAMMUPOBANUSL U NAKEMOS
NPUKIAOHBIX NPOSDAMM

Kputepusimu onieHUBaHUS TIPU MOOYIbHO-PELMUH2080L cucmeme SBISAI0TCS 0allibl, KOTOPbIE
BBICTABIIAIOTCS MIPENOJABATENIEM 32 BUJIbI JEATEIBHOCTH (OLIEHOYHBIE CPEJCTBA) [0 UTOTaM M3Y4EHMUSI
Moynel (paszenoB AUCHMILIUHBL), MEPEUUCICHHBIX B PEUTHHI-TUIAHE AUCUUIUINHBL (018 dK3aMeHa:
TEeKYIIMA KOHTPOIb — MakcumyM 40 0amioB; pyOeKHBIH KOHTpPOJIb — MakcumyM 30 0amios,
MOOIIPUTENbHBIC OalIbl — MakcuMyM 10; 015 3auema: TEKyIIUA KOHTPOJIb — MakcuMyM 50 Gaios;
PYOEKHBIN KOHTPOJIb — MaKCUMyM 50 6aJioB, MOOMIPHUTETbHBIE OaITbl — MakcuMyM 10).

Ikanel OllEeHUBAHMUS:

(0ns1 oK3aMENQ:

oT 45 10 59 6annoB — «yI0BIETBOPUTEIHLHOY;

o1 60 10 79 6aI0B — «XOPOLIOY;

ot 80 6aI0B — «OTIUYHOY.



PeliTUHI-IJIaH TUCHUIIINHBI
UUCJIEHHBIE METO/bI PEINEHWA SKCTPEMAJIbHbBIX 3AJIAY

(Ha3BaHME AUCIUILIIHBI COITIACHO pabodeMy ydeOHOMY ILIaHY)
Hamnpasnenue noarotosku 09.03.03 Ilpukiadounas ungopmamuxa
Kypc 3, cemectp V, VI

Buabi yueOHoi bann 3a Yucito bamel
NeSTEeJIbHOCTH CTYIEeHTOB | KOHKPETHOE | 3a/laHui 3a
3ajaHue ceMecTp MunuManbeHblii | MakcuMalIbHBIN
Moayas 1. BBogHas yacTb. IKCTpeMajibHbIe 321241 KJIACCHYE€CKOr0 BAPHALIUOHHOT0
HCYHUCJICHUA.
Texymmii KOHTPOJIb 0 24
1. JIabopaTopHas paboTa 8 3 0 24
Nel
Py6e:kHblii KOHTPOJIb 0 18
1. PT'P, 3agauus 1-6 3 6 0 18

Moayas 2. 3agaum oNTHMAJIBHOIO YIIPABJIEHHS U UX Kiaccupurkanus. I'pagreHTHBIE MeTOAbI
pelieHns 3a1a4 ONTHUMAJBLHOIO YIIPABJIeHUsSI CHCTEMAMH, O CbIBAeMbIMH YPABHEHUSIMU B
YaCTHBIX NPOU3BOAHbIX. KOHeUHOMepHBIe pa3HOCTHbIE ANNPOKCMMALIMH 3a1a4.

Texymmii KOHTPOJIb 0 16
1. AynutopHas pabota 16 1 0 16
(mokuan)
Py0exHblii KOHTPOJIb 0 12
1. PI'P, 3amanus 7-10 3 4 0 12
IHocemaemocts

1. TTocenienue NEKIUOHHBIX 0 -6
3aHITUH
2. [Tocemenue 0 -10
MPAaKTUYECKUX 3aHITUI

IHoompureabHbie 0aIBI 0 10

HTOoroBniii KOHTPOJIb
1. Dx3amen 30

DK3aMEeHAIIHOHHBIE OMJIEeThI
CtpyKTypa SK3aMEHAIIMOHHOTO OMJIeTa: COCTOUT U3 OJTHOTO BOMPOCA TEOPETUIECKOTO XapaKTepa.
Bomnpocs! qi1s sx3amena:

1. HenpepwiBHble (yHKIIMOHanNBl B  0OaHaxoBBIX mpocTpaHcTBax. (OOoOmieHHass Teopema
Beitepmrpacca 1.

2. OYHKUMOHAJBI TOJYHENPEPBHIBHBIE CHU3Y W cBepXy. Kpurepuil mOIyHENpPEephIBHOCTH CHU3Y
dbyHKIIMOHAA.

3. OO6o6menHas Teopema Beliepmrpacca 2.



ISl

©o

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

20.

21.

22.

23.

24,

25.

OyHKIMOHANB! ¢1ab0 HempephIBHBIE M C1a00 TOJyHENpephIBHBIE CHU3Y U cBepXy. Kputepuit
C1a00MMONYyHENPEPHIBHOCTH (PYHKIIMOHAIA CHU3Y.

O6o6mennas Teopema Beliepmtpacca 3.

Teopema banaxa-Caxkca u ee 0606menue (Masyp).

Teopemsl: a) 0 ciaboif 3aMKHYTOCTH MHOXECTBAa B THJILOEPTOBOM IPOCTPAHCTBE; 0) 0 crmaboii
MOJIYHETIPEPBIBHOCTU  CHHU3Y HOPMBI B TUJILOEPTOBOM MPOCTPAHCTBE, B) O Ciaboi
MOJIYHETIPEPBIBHOCTH ~ CHU3Y  BBIMYKJIOrOo  (QyHKIMOHATA B  peICKCHBHOM 0aHAXOBOM
MIPOCTPAHCTBE.

O6o6mennas Teopema Beliepmtpacca 4.

Huddepenurpyemocts ¢QyHkuuoHanoB B cMmbicie @Dpemte. 'paguent dynkuuonana. Kiacchr
¢ynkunonanos Cp(U), p=1,2, C1,1(U). [Ipumepsr.

dopmyIibl KOHEUHBIX MpHUpalienuii st Gyukmuonanos J(u) € Cp(U), p=1,2.

Jlemma 06 onenke st ¢pyakuonanos J(u) € C1,1(U), p=1,2

Brimykiible MHOKECTBA U BBIMYKJIbIE (DYHKIIMOHAIBL, TpuMepbl. KpuTepuii BRIMYKIOCTH TIIAIKUX
(yHKIIMOHAJIOB

Kputepuii Beimykinoctu rnaakux GyHkunoHanos. [Ipumepsr.

Kpurepuii Bemmykinoctu riaakux gpynkiuonanos J(u)€ C2(u). [Ipumepsi.

DKCTpeMalbHble CBOWCTBAa BBIMYKIBIX (YHKIMOHATIOB. TeopemMa O TOYKax JIOKAIbHOTO U
abCOIIOTHOTO MUHMMYMA BBIITYKJIOTO ()YHKIIMOHANA.

Kputepuit ontumansHoctu dyHkiuonanos J(u)€ Cl(u), U<B. IIpumepsi.

CunpHO BhINyKIbIE QyHKIHMOHANBI. [IprMepsl. KpuTepun cribHOHN BBITYKIOCTH (DYHKIIMOHAIOB
J(u)€ Cl(u), U<H. IIpumepsr.

Kpurepuii cunbHo# Beinykinocty ¢pyHkinuonainos J(u)€ C2(U). [Ipumepsr.

OKcTpeMaibHble CBOWCTBA CHJIBHO BBIMYKIBIX (DYHKIIMOHANOB. Teopema O JOCTHKEHUHU HIDKHEH
rpaHu u CXOJIMMOCTH MUHHMHU3HPYIOIIEH MOCJIeIOBATEIHbHOCTH CHIIBHO
BBINTYKJIOTOIIOJIYHENPEPHIBHOTO CHU3Y (yHKIMOHAMa. KOoppekTHOCTH 3a1aun.

Jluneiinoe HopmupoBaHHOe mpoctpaHcTBO. Kiaccsr ¢ynkmuii Cn[a,b], n=0,1,2; paccrosinue
Iy1(x)-y2(x)//Cnn=0,1,2 mexay ¢yukmusmu (kpusbiMu) y1(x), y2(x) B mpoctpanctBe Cn[a,b].
[TonsiTue o &- okpecTHOCTH n-ro mopsaka kpusBod y(x) € Cn[a,b], n=0,1,2. 'eomeTpuueckuit
cMbIcsl Oam3octu QyHKIUME B cmbicie HOpMbl npoctpaHctBa C uCn, n=0,1,2. OyHKIMOHANILI,
JWHEWHBIE  (QYHKIMOHANBI, OrpaHWYEHHBbIE  (QYHKOHOHANBL.  JIOKaNmbHBIE  AKCTPEMYyMBI
¢byukuonanoB. CuibHble U cla0ble JOKAIbHBIE AKCTPEMYMBbI (PYHKIIMOHAJIOB, TMPUMEPHI.
HenpepriBable pyHkmonansl. HenpepsiBHBIE GYHKIIMOHAIBI B IpocTpaHcTBe Cn, MPUMEPHI.
Bapuamus ¢yskimonana (aBa onpenenenus) [Ipocreiimas 3agaya BapualiioOHHOTO UCYUCICHUS C
3aKpETUICHHBIMA KOHIIAMH, BapHarus (QyHKIMOHATA B ATOM 3amade. Teopema O HEOOXOIUMOM
YCIIOBUM CYIIECTBOBaHMS CIa0Oro ’KCTpeMyMa (YyHKLIMOHAJTa, ypaBHEHHE Diiepa, sKCTpeMalu
3aa4u.

[Tonstue mnpocreiimeil 3a7adv  BapHALMOHHOTO HMCYHUCICHHS: (QYHKUMOHAN 3aBUCSIIUN OT
HecKkonbkuX (pyHkuii. Teopema o HEOOX0TUMOM YCIOBUH €1ab0ro dIKCTpeMyMa (pyHKITMOHAIA.
[Tonsatue mnpocreiimeil 3amadv BapHALMOHHOTO HMCYHUCICHHS: (QYHKUIMOHAN 3aBUCSIIUN OT
NPOM3BOJHBIX BBICIIUX TOPSAKOB. Teopema O HEOOXOAMMOM YCIOBHH CIIA0OTO 3KCTpeMyMma
dbyHKIIMOHANA.

Bapuanuonnas 3amavya ¢ moABMKHBIME TpaHuiiamu (koHIamu). [Ipocreiimas 3agaqa. Teopema o
HE00XO0/IMMOM YCJIOBUH CJIa00T0 dKCTpeMyMa (DyHKIIMOHAIA. Y CIIOBUE TPAHCBEPCATbHOCTH.
YacTHpIM ciyyaeM BapHUallMOHHOW 3aJauM C MOJBWKHBIMM T'paHHULIAMHU SIBJISETCS 3ajJaya, Koraa
KOHIIBI JIOITYCTUMBIX KPUBBIX JiexkaT Ha npsMbix X=x0 u x=x1 , Ho y(x0) u y(x1) He 3amaHsl, T.€.
rpaHuyHble ycioBus mpu Xx=x0 u x=x1 OTCYTCTBYIOT, 3TO O3HA4aeT, YTO rpaHUyYHbIe TOUYKHU (X0,
y(x0)) u (x1, y(x1)) kxpuBo#l y(X) MOTYT MEpEeMEIIAThCs O BEPTUKATBHBIM NPAMBIMX=X0 1 x=x1
(BO3MOKEH BapHaHT, KOT/Ia OJAWH M3 KOHIIOB 3aKpeIljIeH, a APYroi mepemMeniaeTcs mo mpsamoii). B



TOM YacTHOM CIy4ae BMECTO YCJIOBUH TPAaHCBEPCAIBbHOCTH 3alMCHIBAIOTCS, TAaK HAa3bIBacMBbIE,
€CTeCTBEHHbIE TpaHUYHbIC YCIOBUS (Kakue, BBIIMCATh OTH ycjoBus). Takyloo 3amauy
BapUAIlMOHHOTO HWCYMCIICHUS HA3bIBAIOT TaKXKe 3aJadyell BapUAIMOHHOTO HWCYMCICHUs 0e3
OTpaHWYEHUHN B Kjacce HempepbIBHO-AH(hepeHIpyeMbIX GYHKIHA Y(X), HE YIOBJICTBOPSIOIMINX
KakuM Ju00 rpaHuyHbiM ycioBusM mpu x=x0 um x=x1. Ecmm ke d¢yHKms y(x) DomKHA
YIOBJETBOPATH JIHILb OAHOMY TpaHHYHOMY YCiIOBHIO, Hampumep y(x0)= x0, To Takywo 3amgauy
Ha3bIBAIOT 337a4eil CO CBOOOTHBIM KOHIIOM (X=x1), HO AOMyCKarouIyto ciadbiii skcTpeMyMm J(y) B
kiacce ¢pynknui y(x) € C2[a,b] ynoBnerBopstomux taxxke ycnoBuro y(x0)= x0. Chopmynupyiite
COOTBETCTBYIOIIIE TEOPEMbI O HEOOXOIUMBIX YCIOBHUSX CIA0OTro SKCTpeMyMa (pyHKIMOHANa B
PacCMOTPEHHBIX CIyYasX.

26. 3amaua BapuUallMOHHOTO HWCYHMCICHUS Oe3 orpanmueHuil ¢ QyHkuuonamom bombia. Teopema o
HEO0OXOJMMOM YCIIOBUH CJIa00r0 HKCTpeMyMa.

27. BappanmoHHbIE 33714l HAa YCIOBHBIA SKCTpEMyM. 3a/laud C KOHEYHBIMH CBS3AMHU. 3ajada
Jlarpanxa. HeoOxoaumbie ycnoBust cnaboro sxctpemyma. Meroa Muoxkuteneit Jlarpamxka.

28. BapnanmoHHble 3a/la4d HA YCIIOBHBIH SKCTpeMyM. 3amauu ¢ JudepeHIHaTbHBIMU CBSI3SIMU.
3anauva Jlarpanxa. HeoOxomumeie ycnoBus cnaboro skcrpemyMa. Meroa Muoxuteneit Jlarpanxa.

29. BapuanmonHble 3aladd Ha YCIIOBHBIM OJKCTpeMyM. M3omepumerpudeckas 3amava. 3agada
Jlarpanxa. Heo6xoaumbie ycnoBus cnaboro sxctpemyma. Meroa Muoxkuteneit Jlarpamxka.

30. 3amaya BapUAIlMOHHOTO MCYUCIIEHHS C TOABM)KHBIMH KOHLIaMU. 3ajada 00 OTBhICKaHUU
MUHUMYMa (YHKIHMOHAA MPU YCIOBHUH, YTO OJMH KOHEIl KpUBOH y(x) puxcuposan: y(x)=y0 , a
BTOPOI1 JIEXKUT HA 3a/laHHON Iakoi KpuBoi y=g(X). IIpu s3ToM BepxHMii Ipeen HHTErpUPOBAHUS
B (hyHkuumonane J(y) He puUKCHpOBaH.

31. [TocraHoBKa 3aauu  ONTHUMAJIBHOTO  YIPaBIEHHUS C  3aKPEIUICHHBIMH  KOHLAMH.
HeoOxonumeie ycioBus skctpemyma - Ilpunnun makcumyma [lonTtpsruna. Wmroctparus
MPUHIIUIIA MAKCUMYyMa.

O06pasel HK3aMEeHAIIMOHHOTO OMIIeTa:

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXJAEHUE BBICHIEI'O OBPA3OBAHUSA
«BAIIKUPCKHUI TOCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKH U UTHOOPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHONH MATEMATHUKH

OK3aMeHaAlIMOHHBIN Omier Nel
no Kypcy «UncjieHHbIe MeTOAbI PellIeHUsI IKCTPEMATIbHBIX 3aa4»
(2018-2019 y.r.)

1. rpaﬂ,MeHTHblﬁ MeTOo/[ peweHnAa 3a4a4n onTMmasibHOrro ynpasaeHma co CBO6OLI,HbIM npaBbiM KOHLUOM

TpaeKTopuu. BapuaHTbl 3TOro metoaa. Mpumepsl.

[penopnaBarens Mananosa A.P. / /

H.o. 3aB. xadeapoit bonorHos A.M. / /




[TepeBon onenku u3 100-6amipHON B 4eThIPeX0AUTBHYIO IPOU3BOIUTCS CISAYIOIINM 00pa3oM:
- otimaHO — oT 80 10 110 6ammoB (Bkitouas 10 moompuTenbHbIX 0aIoB);
- xoportio — ot 60 1o 79 6anoB;
- YIAOBJIETBOPUTEILHO — OT 45 110 59 6aios;
- HEYJIOBJICTBOPUTEILHO — MeHee 45 0allioB.

Kpurepun onenkn (B 6aj1ax):

- 25-30 6a/1J10B BBICTaBIISIETCS CTYACHTY, €CJIM CTYACHT Jlaji TMOJHbIEe, pa3BepHYyThle OTBETHI Ha
BCE TEOPETUYECKHE BOIIPOCH OMiieTa, IpoAEMOHCTPUPOBAJ 3HaHUE (DYHKIIMOHATBHBIX BO3MOXKHOCTEH,
TEPMHHOJIOTHH, OCHOBHBIX 3yieMeHTOB. CTyneHT 0e3 3aTpylHEHUN OTBETHJI Ha BCE JOMOJHUTEIbHbIC
BOTIPOCHI.

- 17-24 6ann0B BBICTABIISIETCA CTYICHTY, €CIM CTYIEHT PAacKpbLI B OCHOBHOM TE€OPETUYECKUE
BOTIPOCHI, OJIHAKO JIOMYIICHBI HETOYHOCTH B ONPEACICHWU OCHOBHBIX mMOHATHH. [Ipm oTBere Ha
JIOTIOTHUTEIIbHBIE BOTPOCHI AOMYIIEHBI HEOOIbIINE HETOYHOCTH.

- 10-16 ©OamioB BBICTABISETCS CTYACHTY, €CJIM IPH OTBETC HA TCOPETUYECKUE BOIPOCHI
CTYJECHTOM JIOMYIIEHO HECKOJIBKO CYIIIECTBEHHBIX OUIMOOK B TOJKOBAaHMH OCHOBHBIX MOHATHH. Jloruka
¥ TIOJTHOTA OTBETA CTPANAIOT 3aMETHBIMH M3bsIHAMHU. 3aMETHBI IIPOOEbl B 3HAHUM OCHOBHBIX METOJIOB.
TeopeTrueckre BOMPOCH B LIEJIOM H3JI0KEHBI JOCTATOYHO, HO C MpoIyckamu Martepuana. Mmerorcs
NPUHIUIHAIBHBIE OIIMOKH B JIOTHKE MTOCTPOEHUS OTBETA Ha BOIPOC.

- 1-10 ©0annoB BBHICTABISAETCS CTYIEHTY, €CIM OTBET Ha TEOPETUYECKHE BOMPOCHI
CBHUJICTEIILCTBYET O HEMOHMMAHWU W KpailHEe HENOJHOM 3HAaHUM OCHOBHBIX IOHSITHH W METOOB.
CTyneHT He CMOT OTBETUTh HH Ha OJIMH JOMOJIHUTENBbHBII BOIIPOC.

Oopasey n1adopamopnoii padomul:

JladopaTopuasi padora Ne ...

Ilpocmeiiwmasn 3a0aua 6apuanuoHHO20 UCHUCTICHUA € 3aKpenieHHbImU Konuamu. Q6oowenusn
npocmeiiuieil 3a0a4u 6apUAYUOHHO20 UCYUCTCHUA: YYHKUUOHA, 3A8UCAUUIL OM NPOU3BOOHBIX
8bICULUX NOPAOKOG, (DYHKUUOHAN 3A6UCAWUIL OM HECKObKUX (ynKkuuil. Bapuayuonnasn 3adaua c
NOO0BUNCHBIMU 2PAHUUAMU (KOHUAMU).

Jz (.1'{1 +1+ 2.1'1.1']) d

x
1. Haiitu skctpemans ¢yakiuonana J (yl, y2) = ;y1(0) = y2(0) =0, yl(n/2)

=1,y2 (n/2) =-1.

N Far
2. Haiitu sxctpemans pyHkimonana J(y)= Jr|c:- vity dx; y(0) = 0; y(x1) =1.

3. Haiitu skctpemans Gynkunonana J(y)= Jo - y-}dx; y(0) = 0.

Onucanue MCTOAMKH OLICHHUBAHUA:

Kpurepuu ouenku (B 6annax):
- 24 Ganna BBICTABISETCS CTYACHTY, €CIIM MPAaKTUYECKas 4acTh paObOTHl BBINOJIHEHA MOJTHOCTHIO

0e3 HETOYHOCTEH U OIIHMOOK;



- 18 0amaoB BBICTABISIETCS CTYIAEHTY, €CIU TPH BBIMOJHEHUU MPAKTUYECKONW YacTH pPabOThI
JIOTTYIIIEHBI HECYIIECTBEHHBIC OIMIMOKM; WIIM BBIOJHEHO TOJILKO OCHOBHOE 3aJaHue, HO 0e3 OIMMOOoK H
HETOYHOCTEH;

- 10 6GannoB BBICTABIIIETCI CTYACHTY, €CJIIM IIpU PCIICHUUN 3aJaHUA NOIMYIICHBI CYIICCTBCHHBLIC
OH_II/I6KI/I, u 06Hapy>KI/IBaeTC${ OTCYTCTBHEC HAaBBIKOB IIPHUMCHCHUA TCOPECTUUCCKUX 3HAHHUI IIpu
BBITTIOJTHCHHUH ITPAKTHUYCCKUX 3aJIaHUI.

Temuwt 3cce
(pepepamos, 0oknaoos, cooouienuit)
no oucyunaune Yucnennovle Memoovl peuteHus IKCMpPeMaibHpIX 340ay
01 AyOumopHol padomaol

Temsbl pepeparos:

1. Ilpocreiimas 3agaya BapUAllMOHHOTO WCYMCIIEHUS C 3aKPEIUIEHHBIMM KOHLIAMH, BapHalus
¢byHkmoHana B 3ToM 3amade. Teopema O HEOOXOJUMOM YCJIOBHM CYIIECTBOBAHHUS CJIabOTO
dKCTpeMyMa yHKIMOHAJA, ypaBHEHUE Dilsiepa, SKCTpeMalH 3a/1auu.

2. llonatue mnpocrteiinel 3agauyd BapUAlMOHHOTO HCYMUCICHUS: (PYHKIMOHAN 3aBUCALINN OT
Heckobkux pyHkuid. Teopema o HEOOXOAMMOM YCIOBHH ¢1ab0T0 KCTpeMyMa (pyHKIIHOHAA.

3. [lonsatue mnpocreiimell 3amaud BapUALMOHHOTO HMCUUCICHHS: (YHKIIMOHAT 3aBHUCSIIUNA OT
IIPOM3BOJHBIX BBICIIMX MOpPsAKOB. Teopema o0 HEOOXOOUMOM YCIOBHM CJIabOro sKCTpeMyMa
¢dbyHKIIMOHATA.

4. BapuanuoHHas 3aja4a ¢ MOABMKHBIMH rpaHuiamMu (konamu). [Ipocreiimas 3anaya. Teopema
0 HE00XO0/IMMOM YCJIOBUH CIIA00ro 3KcTpeMyMa (QyHKIMOHAIA. Y CII0BUE TPAHCBEPCATIBHOCTH.

5. 3ajaua BapHAIlMOHHOTO MCYHCIICHUs 0e3 orpanuueHuil ¢ pynkmuonanom bomeia. Teopema o
HE00XO0AMMOM YCJIOBUU CJIA00T0 3KCTpEMyMa.

6. BapuanuoHHble 3a/7a4M Ha YCJIOBHBIA SKCTpeMyM. 3ajadd ¢ KOHEYHBIMH CBS3SIMH. 3ajada
Jlarpanxa. HeoOxonumplie yciioBus ciaboro sxkctpemyma. Meroa mHoxkutenei Jlarpanxa.

7. BapuanuoHHble 3aJaud Ha YCIOBHBIM sKcTpemyM. WM3onepumerpuueckas 3ajnada. 3ajaya
Jlarpanxa. HeoOxonumplie yciioBus cnaboro sxctpemyma. Meron muoxkurtesneit Jlarpanxa.

8.  3amaya BapHallMOHHOTO MCUHUCIEHHUS C TOABWKHBIMH KOHIIAMH. 3ajada o0 OTBICKAaHUH
MUHMUMYMa (DYHKIIMOHAJIa TIPU YCJIOBWH, YTO OJMH KOHEIl KpuBou y(X) ¢ukcupoBad: y(x)= y0 , a
BTOpOM JICKUT Ha 3aJaHHOM Trnaakoi kpuBol y=g(x). [Ipu sTOM BepxHMIi npenen HHTErpupOBaHUS B
¢ynkuonane J(y) He puUKCHpoBaH.

9. TIlocranoBka 3agaydl  ONTHUMAJIBHOIO  YIpPaBIEHHS C  3aKpEIUIEHHBIMH  KOHIIAMHU.
HeoOxonumeie ycnoBus skctpemyma - [lpunnun makcumyma [lonTtpsruna. Mnmoctpanus npuninuna
MaKCcUMyMa.

Onucanue MCTOJHMKH OLICHHWBaHUH aYHHTOpHOﬁ pa6OTLI:

Kpurepuu ouenku (B 6annax):
- 160anoB BBICTAaBISAETCS CTYAEHTY, €CIM pacKpbiTa CyTh paccMaTpPUBAEMOrO acleKkTa M

OpUYMHA €r0 PacCMOTPEHMs, OIMCAaHME CYLIECTBYIOIIMX JJIi JAHHOTO AacleKkTa MpodiieM u
npeularaéMble MyTH HX peIIeHUs; JOKJIaJ HWMEeT NPE3CHTAIUIo; COOJIOACH pEerjlaMeHT Npu
IIPEJICTaBICHUN JOKJIaJa; MPEACTABICHUE, a HE YTEHUE MaTepuasa; HCIOJb30BaHbl HOPMATHBHBIE,
MOHOTpaUUYECKUe U MEPUOJUYECKUE MCTOYHUKU JUTEPaTyphl; YETKOCTh IUKIWU; MPABUIBHOCTh U



CBOEBPEMEHHOCTh OTBETOB Ha BOIPOCHI; 0(hOpMIIEHUE I0KJIa1a B COOTBETCTBUU C TPEOOBaHUSIMH clladya
€ro IperoAaBaTeo;

-10 6annos BBICTaBIAETCS CTYAEHTY, €CIM HE BBINOJIHEHBI JIOOBIC J1Ba U3 BBINICYKAa3aHHBIX
YCIIOBHI;

- 5 6ann06 BBHICTABISAETCS CTYACHTY, €CIIM HE BBIOJHEHBI JIOObIE YETHIPE M3 BbIIICYKAa3aHHBIX
YCJIOBUIA;

Saganusa nasa PI'P

PTP cocrour u3 10 3amanmii. 3amanust 1-3 1o mpocreiimed 3amade BapUAMOHHOTO
UCYHCIICHUS, B ee 0000meHusM. 3aganust 4-5 1Mo BapUallMOHHOW 3aJjade C MOJIBIYKHBIMU T'PaHUIIAMHU.
3amanne 6 - 3amada BApHALMOHHOTO HMCUMCIEHUS Oe3 orpaHuueHuil ¢ ¢yHkuuoHasoMm bombia.
3amanuss /- 8 1O BapUAlMOHHBIM  3a/layaM Ha  yCIOBHBIMAKCTPEMYMC KOHEUHBIMH H
mubdepeHIManbHBIMU  CBSI3sIMH.  3amanHus  9-10 — wu3omepumerpuueckas 3amada M 3a/1ada
BapHAIIMOHHOTO HMCUYHUCIICHUS C TMOJABIKHBIMH KOHIIAaMH W HE(UKCUPOBAHHBIM BEPXHUM MpPElEIoM
UHTETPUPOBAHUSL.

[Ipumep Bapuanta PI'P Nel:

Haiitu sxcTpemains GyHKIMOHAA B CIEAYIONINX 3a/1a4ax:

1 Jlysya) = J3 (v +3172)dx; vi(0) = v2(0) = 0, ya(1) = e, v, (1) = 1/e.

T[ £t i LI -
2. J(ynvya)= fc. (}1 =¥ +2wy, + 2y cosx + 2}-‘:‘}tiX; y1(0) = -1, y,(0) = y,(m)=0,

ya(m) =1+m.
3. y)=ly {(r™ +v%)dx; y(0) = 0, y(x) = 1.
4. J(y):Jr;” (y* —y2)dx; y(0) = 0.
5. J(y):fg{j.-": —v? + 4y cosx)dx; y(0) = 0.
6. Jy)= [z (" —y?)dx+y2(0) 2D + 9 )
7. Jlynya) = fy 00 + s + Dax;
y1(0) = y2(0) = y2(1) = 0,14 (1) = 2; v +y,—2x2=0
8. J(yuva)=Jy O — 2 )ax;
v1(0) = y2(0) = yy () = 0, y2(m) = ;—r,}l —v,+cosx =10

1.
9. Jyyya)= ..rg. (O +y2)dx;
y1(0) = y,(0) = 0,3,(1) = 1L,3,(1) = —3;_,|~[:,l }!i}’;tix =0;

10. J(y)=ly N1+ y7dx y(xg) = x2,y(x,) = x, 5.



Omnucanue MCETOJHUKH OLICHHWBaAHHUA:

Kpumepuu oyenku:

3a nepyto yacts PI'P (3amanus 1-6)

- 18 6amioB BBICTABIISIETCS CTYJEHTY, €CJIM BEPHO BBIMOJHEHBIO 3a1aHMIA,

- 15 GaymIoB BBICTABIISIETCS CTYJCHTY, €CJIM BEPHO BBIMOJIHEHBI4-5 3a1aHui;
- 10 GaoB BBICTABISIETCS CTYACHTY, €CIIM BEPHO BBITIOJIHEHO 3 3a/IaHUS;

- 5 0aJIIOB BBICTABIISICTCS CTYJICHTY, €CITH BEPHO BBITIOJIHECHBI 2 33/1aHUSI.

3a Bropyto yacts PI'P (3amanus 7-10)
- 12 GannoB BBICTABISIETCS CTYICHTY, €CJIM BEPHO BBITIONHEHBI 4 3a/1aHHUS;

- 9 6aJUTOB BBICTABIISIETCS CTYACHTY, €CJIM BEPHO BBIITOJIHCHBI 3 3aIaHUS;
- 7 6aJIOB BBICTABIISETCS CTYACHTY, €CJIM BEPHO BBIMIOJIHCHO 2 3aJIaHUS;
- 5 6aJUIOB BBICTABIISACTCS CTYJICHTY, €CIIM BEPHO BBHITIOJIHEHO | 3amaHue.

3auet 3a PI'P BoicTaBmnsiercs, ecnu ctyaeHT HaOpain 24 6amia u Beime (15 6annoB u BelIe - 3a
MIEPBYIO YacTh, 9 OaIOB U BBILIE - 32 BTOpYIO yacTh PI'P).



5. YueOHO-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITTHHBI

5.1. IlepeyeHb OCHOBHOI U 1ONOJHUTEIbHON y4eOHOMH JIMTepaTypbl, He00X0AMMOM /151 OCBOCHHSA
JAUCHMILTUHBI

OcHoBHas1 JiUTEpaTypa:

1. Bacunbes, @.I1. Meroasl ontumuzanuu: yaeOuuk / @.I1. Bacunbes. - U3n. HOB., miepepad. u
jporn. - MockBa: MIIHMO, 2011. - Y. 1. KoneuHomepHble 3amauu onTumuzauuu. IllpuHiun
MakcuMmyma. JlnHamugeckoe nporpammupoBanue. - 620 c. - ISBN 978-5-94057-707-2.

JlocTynm K TEKCTY O3JIEKTPOHHOTO H3JaHUST BO3MOXKEH dYepe3 ODIEKTPOHHO-OUOIMOTEUHYIO
CHUCTEMY "YHUBEpCUTETCKAS ouboTeKa online".— ISBN: 978-5-9963-0802-6 —
http://biblioclub.ru/index.php?page=book&id=63313

2. AnekceeB, B.M. COopuuk 3amay mno ontumuzanuu. Teopus. [Ipumepsl. 3amaun: ydeOHOE
nocobue / B.M. Anekcees, D.M. l'aneeB, B.M. Tuxomupos. - 3-e¢ uzj., ucrp. - Mocksa: ®u3mMaTiuT,
2011. - 408 c. - ISBN 978-5-9221-0992-5.

JlocTylm K TEKCTY O3JIEKTPOHHOTO U3JaHUS BO3MOXEH depe3 ODIEKTPOHHO-OMOIHOTEUHYIO
cucTeMy "VHHUBEPCUTETCKAS oubnmoreka online".— ISBN: 978-5-9963-0333-5 —
http://biblioclub.ru/index.php?page=book&id=67227.

JlonoJHUTeIbHASA JINTEpaTypa:

3. JleroBa, T.A. Meroasl ontumu3zanuu. [Ipaktudeckuit kypc: yaeOHoe mocodue / T.A. Jlerona,
A.B. Ilaurtenees. - Mocksa: Jloroc, 2011. - 424 c.

JloCTyH K TEKCTY 3JEKTPOHHOTO M3/IaHUS BO3MOXKEH Uepe3 DIIEKTPOHHO-OMOIHOTEUHYIO CUCTEMY
"VHuBepcurerckas Oubimoreka online".— ISBN: 978-5-9963-0333-5 —
http://biblioclub.ru/index.php?page=book&id=84995

B) IlepeYeHb Y4eOHO-MeTOANYECKHUX YKA3ZAHUH JJIA CAMOCTOATEIbHOH padoThl CTYAEHTOB

1. baxsanos H.C., Jlamua A.B., UnxonkoB E.B. UncienHple METOIBI B 3a/1a4aX U YIPOKHEHHUSIX.
YuebHoe nocobue [Dnextponnsiii pecype] / baxsamos H. C. — 2-e u3z., nepepab. u gom. - M.:
BUHOM. Jla6oparopus 3nanmii, 2010. - 241 c.

JIOCTyn K TEKCTy OSJIEKTPOHHOTO H3JaHHs BO3MOXKEH depe3 OJEeKTPOHHO-OMOIMOTEUHYIO
CUCTEMY "VHuBepcurerckas oubnmoreka online".— ISBN: 978-5-9963-0333-5 —
<http://www.biblioclub.ru/book/115599/>.

2. CamapckuilA.A.Babumesuull.H.Camapckas E.A. 3agaun u ynpakHEeHHMsS 10 YHCIEHHBIM
MeToaam: YaeOHoe nocobue. M.: Dautopuan YPCC. 2000.

JlocTynm K TEKCTY OSJIEKTPOHHOTO H3JaHUs BO3MOXEH uepe3 OJIEKTPOHHO-OHOIMOTEUHYIO
CHUCTEMY "YHUBEpCUTETCKAS OoubmoTeKa online".— ISBN: 978-5-9963-0333-5 —
<http://www.biblioclub.ru/book/115599/>.


http://biblioclub.ru/index.php?page=book&id=63313
http://www.biblioclub.ru/author.php?action=book&auth_id=33095
http://www.biblioclub.ru/author.php?action=book&auth_id=15647
http://www.biblioclub.ru/author.php?action=book&auth_id=24651
http://mexalib.com/author/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.
http://mexalib.com/author/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.
http://mexalib.com/author/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B0%D1%8F%20%D0%95.%D0%90.

PexoMenyemble nepuoinyeckue U31aHus (GKYpHaIbl):
1. Kypunan «Iuddepennmansasie ypaBHeHus» / 1. pea. akagemuk PAH B.A. Unpun — M.:

OOO MexnayHnapoaHas akajgeMudeckas uzgarenbckas komnanus "Hayka/WHTepnepuoamka",
BbIIycKaercs ¢ 1965r.

JloCTyI K TEKCTY 3JIEKTPOHHOTO M3JIaHMs BO3MOXKEH uepe3 HayuHyro-31eKTpoHHYI0 OMOIHOTEKY
eLibrary.ru. — ISSN: 0374-0641— http://elibrary.ru/title_about.asp?id=9677.

2. XypHan «BwuucauTenbHOM MaTeMaTHMKH M Maremaruueckor ¢usuku» / ria. pea. HO.C.
OcurioB - M.: OOO  MexayHapoaHas — akaJeMuuecKass  M3JaTelIbCKas  KOMIAHUs
"Hayka/UnTepnepuonuka', Beiryckaercsi ¢ 1961r.

JlocTyn K TEKCTY JIEKTPOHHOTO M3aHUs BO3MOXKEH yepe3 HaydHyro-3rekTpoHHy0 OHOIHOTEKY
eLibrary.ru. — ISBN: 0044-4669— http://elibrary.ru/title_about.asp?id=7791.

3. Kypnan «lIpuxnagnas undopmarukay/ ra. pen. EmenbsnoB A.A., — M.: «Cuneprus
ITPECC», Beimyckaercs ¢ 2006r.

JlocTym K TEKCTY AJIEKTPOHHOTO U3/IaHUS BO3MOXKEH uepe3 DNEeKTPOHHO-OMOIUOTEUHYIO CUCTEMY
"N3naTenscTBO «JlasbY". — ISBN: 1993-8314 —
<http://e.lanbook.com/journal/element.php?pl10_cid=227&pl10_id=2067>.

5.2. Ilepeuyens pecypcoB HH(POPMALMOHHO-TEICEKOMMYHUKAIMOHHOM ceTH «AHTEepHET» N
NMPOrpamMMHOro odecriedeHusi, He0OXOAUMBIX /1JI51 OCBOEHHS 1M CHUIIIUHbI

1. VuuBepcanbHas ba3pl panHbpix EastView (ZocTynm K 3J€KTpPOHHBIM Hay4HbIM KypHajam) -

https://dlib.eastview.com/browse

2. Hayunas snektponHas Oubiauoteka - elibrary.ru (moctym K 3JIeKTPOHHBIM HAy4YHBIM XKYpHAJIaM) -

https://elibrary.ru/projects/subscription/rus_titles open.asp

3. DnexTponHas bubnmoreka qucceprauuii PI'B - http://diss.rsl.ru/

4. Y4ueOHBIN LEHTP KOMITBIOTEPHBIX TEXHOJIOTHH - WWw.microinform.ru/

5. SCOPUS - https://www.scopus.com

6. Web of Science - http://apps.webofknowledge.com



http://elibrary.ru/title_about.asp?id=9677
http://elibrary.ru/title_about.asp?id=7791
http://elibrary.ru/title_about.asp?id=7791
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://diss.rsl.ru/
https://www.scopus.com/search/form.uri?display=basic
http://apps.webofknowledge.com/

6.MaTepI/IaJILHO-TeXHH‘{eCKaﬂ 6333, H606XOL[I/IMaﬂ AJIA OCYIIECTBJICHU S 06p330B3TeJ’[LHOFO npoumecca mo 1MCUIlJINHEe

Haumenoeanue
CneuuaaIbHbIX*
nOMeweHUIL U NOMeWeH UL
0151 CAMOCMOAME/IbHOIL
padomul

Ocnawiennocmp cneyuanbHbIX ROMEUeHUI U
nomewieHuil
0N camocmoamenvHou padoomot

Ilepeuens nuyen3uonnozo
npPOZPAMMHO20 0Decneuenus.
Pekeusumul noomeeporcoaouiezo
00Kymenma

1. Yueonan ayoumopusn
011 NPOBeOeHUA 3aHAMUIL
JIEKYUOHHO20 Muna:
aymutopust Ne 511 (pusmar
Kopmyc- yueOHoe),
aymutopust Ne 531 (pusmar
Kopmyc- yueOHoe).

2. Yuebnan ayoumopusn
0114 NPOBeOeHUA 3aHAMULL
CeMUHApPCKO20 muna:
aymutopust Ne 511 (pusmar
Kopmyc- yuebnoe), Ne 531
(¢pu3mar xopmyc- yue6HOE),
aynutopus Ne 522 (pusmar
KopItyc- yueOHoe).

3. Yueonan ayoumopusn
07151 nposedenus
2PYnnoewix u
UHOUBUOYATILHBIX
KOHCYIbmayuii: ayIuTOpUsl
Ne 511 (¢pusmar xopmyc-
yaeOHoe), ayautopust No
531 (¢usmar kopiryc-
yueOHoe).

4. Yueonaa ayoumopusn
0J151 MeKyu|e20 KOHmpoJis

Aynutopus Ne511
VueOnast MeOelib, 0CKa HACTCHHAsI MEJIOBas,
MyabTHMeana mpoekTop Mitsubishi EX 320U 3D
2.4kr., okpan Ha mratue Draper Diplomat (1:1)
84/84* 213*213 MW, KOMIIBIOTEP B COCTaBE:!
cucremusiii 6110k DEPO 460MD/3-540/T500G/DVD-
RW, mounuTop 20".

Aynutopus Ne531
VYuebOnas mebeib, J0CKAa HACTEHHAS MEJIOBas,
mynsTUMeana-mpoektop Sony VPL-EX120, XGA,
2600 ANSI, 3,2 xr, TOTOJIOYHOE KPEIUICHUE It
npoekTopa (2101068302), nocka ayautop. J1A32.

YuranbHbIi 321 Ne2
VYuebHas mebeib, yaeOHO-HaTJISITHBIE TTOCOOHSI, CTEH]T
IO MOKapHOM 6€30MacHOCTH, MOHOOIOKH
CTalllOHapHbIE — § 1T, MpUuHTep — 1 1WT., ckaHep — 1
IIT.

Aynuropus Ne522
YyeOHast Mebenb, 10CKa, MTEPCOHANBHBIN KOMITBIOTEP
Lenovo Think Centre A70z Intel PentiumE 5800, 320
Gb, 19" — 13 mrt., konaunmonep LessarLS/LU-
H24KB2.

1. Windows 8 Russian. Windows Professional 8
Russian Upgrade. JTorosop Ne 104 ot 17.06.2013 r.
Jlunen3uun 6eccpovHbIe.

2. Microsoft Office Standard 2013 Russian. [Torosop
Ne 114 ot 12.11.2014 r. JIuner3un 6eccpodHbIC.

3. Python 3 (nuuensusPython Software Foundation
License, CBOOOHOE MPOrpaMMHOE 00CCIICUCHHUE).




U RPOMENCYMOUHOI
ammecmayuu: ayauTopus
No 511 (pusmar xoprryc-
yaeOHoe), ayauTopus No
531 (¢usmar xoprryc-
yuebHoe).

5. Ilomewenusn ona
CamocmoamenbHoil
pabdomul: YUTAIBHBIN 327
Ne2 (¢u3mar kopmyc-
yueOHoe).




[Tpunoxenue Ne 1

®I'BOY BO «BAILIKMPCKUI TOCYJIAPCTBEHHBIN YHUBEPCUTET»
OAKVIIBTET MATEMATUKU 1 THOOPMALIMOHHBIX TEXHOJIOI' MU

COJIEPJKAHUE PABOYEM ITPOI'PAMMBI?

JUCHUILIUHBL YucneHHble METOABI pEIICHUS IKCTPEMAJIbHbIX 3a1a4 Ha 5, 6 CEeMECTp
(HauMEeHOBaHWE JUCITUTIIIMHBI)

_o4dHasx_
(dhopma oOydeHust
Bun padorsl O0BeM TUCHUILTAHBI
OO01mast Tpy10eMKOCTh TUCIHUTUINHEI (3.€. / 9acOoB) 5/180
Y4eOHbIX YaCOB Ha KOHTAKTHYIO padoTy ¢ Ipeno/iaBaTesieM: 103.2
JICKIIMHA 34
NPAaKTUYCCKUX/ CEMUHAPCKUX
71a060pPaTOPHBIX 56

Opyrux (TpynmoBasi, HHIUBUAyalIbHasi KOHCYJIbTALMS M NHBIC BUIBI
y4eOHOH NIesITeNbHOCTH, IPeyCMaTpUBAIOLIHE paOOTy 00yJaroIuXCs ¢
npenogasatenem) (PKP) 3.2

U3 HUX, IPETyCMOTPEHHBIE Ha BHIMOJHEHNE KYypCOBOM paboThI /
KypPCOBOT'O IIPOEKTA

VY4eOHbIX 4YacOB Ha CAMOCTOSITENIbHYIO paboTy oOyuatommxcs (CP) 42

U3 HUX, IPElyCMOTPEHHbIE Ha BBHIIOJHEHUE KypCOBOU paboThI /
KYpCOBOT'O MIPOEKTA

VY4eOHBIX YacOB Ha TIOJTOTOBKY K
sK3aMeHy/3auery/nuddepenurpoBanHomy 3auery (KonTposns) 34.8

®opma(bl) KOHTPOJIA:
KP 6-i1 cemectp
9K3aMeH 6-iicemectp

2 Konuuecmeo 4acos/s.e. yKazvi6aemes 6 COOMBEMCmeUlL ¢ yuebHbIM RIAHOM, MAGIUYblL 3ANOTHAIOMCSA OMOESILHO NO
Kaicoou gpopme 00yyeHust (O4HOIL, OYHO-3A0YHOU, 3A0YHO).

¥ Konmaxmuvix uacos — 2

* Konuuecmeo uacos na camocmosmensuyio pabomy yKaswieaemcs Ha ycMompenue paspabomyuxa, o ne onee 20
uacos




OcHOBHas U

®dopma

JOITIOJIHUTEIIL TCKYLICTO
(DOpMa HN3YUCHUA MaTCpUaIOB: JICKIIUHU, bHasi 3aIIaHI/I$I 1o KOHTPOJIA
MPAKTUYCCKUEC 3aHATUA, CCMUHAPCKUC JaTeparypa, CaMOCTOATEC yCII€BaCMOCTHU
No 3aHATHS, JTAOOPAaTOPHBIC PaOOTHI, pEeKOMEHTye JLHOU (KOJUITOKBUYMBI
/i Tema u conepxanue caMoCTOsITeNIbHasl paboTa U TPYAOEMKOCTh Mas pabote , KOHTPOJIbHBIC
(B wacax) CTyJICHTaM CTYJICHTOB paboTHI,
(Homepa u3 KOMITbIOTEPHBI
CITHCKA) € TECTHI U T.I1.)
JIK [TP/CEM JIP CP
1 2 3 4 5 6 7 8 9
5- ii cemecTp 18 18 36
1 Beenenue. O0mue NOHATHS TEOPUH SKCTPEMAIIbHBIX 3a/1a4 B
(YHKIIMOHANBHBIX IpocTpaHcTBax. [locTaHOBKH 33129 Ha
9KCTPEMYM, KOPPEKTHO M HEKOPPEKTHO ITOCTaBJICHHBIE 1 1-2 1-2
3a/1auM MUHEMH3aluH GyHKIHOHANOB Ha MHOXKecTBax U u3
GanaxoBblx npoctpancTs B TIpumepsr.
2 JuddepennnanbHoe HCUUCICHUE B HOPMUPOBAHHBIX
npoctpancTBax. JuddepeHmpyeMocTs 0ToOpaKeHuH
(pynxunonainos) B cmbicie @pemte. [Iponssoausie dperie
otoOpaxkenus. ['pagueHt QyHnkiuronana. Bapuars
orobpaxenus (pyHkunonana) no Jlarpanxy. 1 2 5 1-2 1-2 Ompoc
Juddepenuupyemocts orodpaxenus (GpyHKIHOHANIA) IO
I'ato, npousBonHas I'aro. IIpumepsr. opMyIbl KOHEUHBIX
npupanieHnit A GyHKIoHanoB. OaHa teMMa 00 OIeHKe
Jutst pymKimonanos s xiacca C (U,
3 I'majgkue 3a1a4u ONTUMHU3AIMH (YHKIIMOHATIOB 0€3
OTpaHUYEHUi U ¢ orpaHndeHusIMU. HeoOxonnMEbIe a Takxke
HE00XOJMMBIE ¥ JOCTATOYHBIE YCIOBUS IKCTPEMYMa IIEPBOTO
U BTOPOTo nopsaxoB. HeoOXoanuMele U 10CTaTOUHbIE YCIOBUS 1 5 5 1-2 1-2 JlaboparopHas
MHUHAMYMa TIaJIKUX BBITYKJIBIX (PYHKIIMOHAIOB Ha BBITYKIOM - B pabora
muoxecte UJ u3 6anaxosa npocrpanctsa B . Kpurepnit
ONTHUMAILHOCTH JIJISI TJIAJIKUX BBITYKJIBIX ()yHKIIMOHAIIOB.
IIpumepsl.
4 3OJeMeHTHI BRITYKIIOTO aHalu3a. TeopeMa o ToUKax
JIOKQJILHOTO U TJ100aIbHOTO MUHHMYMOB BBIITYKJIBIX 1 1 1 1-2 1-2

(yHKIIMOHAJIOB M CTPOTO BBIMYKJIBIX (DYHKIIOHAJIOB.
Kpurepuu BbIIyKIOCTH U CUIBHOM BBIMYKIOCTH INIAAKHUX U




JABAXXJbI I''TaJKUX (byHKHI/IOHaJ'IOB. HpI/IMepLI.

CunbHas ¥ ci1abast CXOJMMOCTb MOCJIEA0BATEILHOCTH B
0aHaxOBBIX IIpOCcTpaHcTBaX. MHOXKECTBa B OaHAXOBBIX
MIPOCTPAHCTBaX: 3aMKHYTBIE, C1a00 3aMKHYTHIC,
OMKOMIAKTHEIE, clabo OukommakTHbIE. Teopemsl banaxa —
Cakca 1 Ma3sypa o crnaboif 1 CHIIBHOH CXOTUMOCTH
MIOCJIEI0BATENILHOCTEH B OaHAXOBBIX MMPOCTPAHCTBAX U
cieacTBHA U3 TeopeM. OyHKIIMOHAIBI B 0aHAXOBBIX
MIPOCTPAHCTBAaX: HENPEPBIBHBIE, OIYHEIPEPBIBHBIE, Cl1a00
HeIpephIBHEIE, C11a00 ITOJTyHENPEPBIBHEIE, CBSI3b. MEXKTY
HUMH (BO3MOXKHO TIPH HEKOTOPBIX ycIoBUsIX). Kputepun
MOJIYHENPEPBIBHOCTH U €J1a00# nosiyHenpepbiBHOCTH. O0IIune
TEOpeMBbl 00 OrpaHMYEHHOCTH CHU3Y (CBEPXY) U JOCTHIKEHHH
(yHKIIMOHANAMH SKCTPEMYMOB Ha MHokecTBax U u3
6anaxoBbIX npocTpancTs B — 06001menHbIe TeopeMbl
BeiiepmTpacca (st GyHKIIMOHATIOB ¥ MHOKECTB,

HAJACJICHHbIX HCKOTOPbIMU CBOﬁCTBaMH). KOppeKTHOCTB
IIOCTAHOBOK 3aJla4 MUHUMMH3aIllH.

Teopema 0 JOCTHKEHHN HIKHEW TPAaHH U CXOJUMOCTH
MUHHMH3HPYIOLIEH NOCIE0BATENBHOCTH CUIBHO BBITYKIIOTO
MOJYHENPEPHIBHOTO CHU3Y (DYHKIIMOHAIA Ha BHITYKIOM

3aMKHYTOM MHO>KCCTBC u FI/IHB6€pTOBa MPOCTPAHCTBA H

MeToapl MUHUMH3AIWHN (OIITUMHU3AIHH) (YHKIIHOHAIIOB,
3aJaHHBIX Ha MHOXeCTBaX UJ U3 Tuibp6epTOBEIX MPOCTPAHCTB
H. TpaJreHTHBIC METOBI; METOJI IIPOCKIINU TPaTUCHTA,;
COTIPSKEHHBIX TPAIUCHTOB; YCIIOBHOTO TPAIUCHTA;

mrpadHbIX GyHKIHOHATIOB. TEOpEeMbI O CXOTUMOCTH
METOJIOB.

1-2

OCHOBHBIE TIOHATHS, OCHOBHBIE OTIPEIENEeHHUs KIACCHYECKOT0
BapHAIlMOHHOTO UCUUCIIeHHSI. DYHKIIMOHAIIBI, OTPaHUYEHHS,
rpaHHYHBIE YCIOBHUs. OCHOBHBIE JIEMMBI BapHAI[IOHHOTO
ncuucienus. [loctaHoBka npocTeninel 3agauu
BapUaNMOHHOTO HCYUCIICHUS TT0 OTHICKAHMIO cl1aboro
sKcTpemyMa (yHkumonana. @opmyrna i nepBoit 1 BTopoi
Bapuanuu pyHKuuMoHana. Heobxonumoe yciosue
9KCTpeMyMa (pyHKIMOHaNa — ypaBHeHHEe Ditiiepa.
DKcTpeMain QYHKIMOHANA; TOIyCTHMBIE 3KCTPEMaIH
(yHKIMOHANA (BBIBOJ ypaBHEHHUs Diijiepa ¢ MOMOIIbI0
OCHOBHO¥ JIEMMBI BAPHAIIHMOHHOTO MCYHCIICHHUS a TAKXKe C
rmoMo1kio 1eMMEl {fo0ya — Peiimona). [Tpumepsr.

O060061IeHre IpocTeiIei 3a1a4y BapHAIHOHHOTO
WCYHCIICHUSI IO OTBICKAHHUIO CJIA00r0 SKCTpeMyMa

1-2




¢dbyakuonana J [_'!J [x ) ), 3aBUCSIIETO OT MPOU3BOTHBIX

BBICIINX MOPSAKOB }?(2’ ) Ypasuenue Ditnepa — [Iyaccona.
[Ipumepsl.

10

O06001eHne npocTeiiei 3a1a4n BapHauOHHOTO
HCYUCIICHU TI0 OTBHICKAaHHIO C1a00T0 IKCTpeMyMa
¢byHKIMOHAMA J (}F [I ] ), 3aBHUCALIEr0 OT HECKOJLKHUX
¢yuknuii. Cucrema quddepeHnuanbHbIX YpaBHSHUH Diiepa.
[Ipumep.

1-2

11

O06001eHne IpocTeiIeit 3a1a4n BapHAIHOHHOTO
HCYHUCIICHUSI [T0 OTBICKAHHUIO c1ab0ro SKCTpeMyma

dyrxumonana J(V (x ]] B 33/1a4e ¢ (PUKCUPOBAHHBIM JIEBBIM

KOHIIOM X = ¢ ¥ cBOOOJHBIM IPaBHIM KOHIIOM X = b,
Heobxonumebre ycnoBus ontuMansHocTH. [Ipumep.

PI'P

12

O0001eHre TpocTeiIe 3a1a4n BapHAITHOHHOTO
HCYHUCJICHUS 10 OTHICKAHUIO C1ab0ro 3KCTpeMyMa
¢yHKUIIOHATA J [_'!.r[:x )) B 3a7ade 0e3 OrpaHMYCHHN.
Heobxonumere ycnoBus ontuMansHocTH. [Ipumep.

1-2

13

HpOCTeﬁH.Iaﬂ 3aa4a BapUuallMOHHOI'O UCYHCJICHHUS C
MOABHKHBIMHU I'PAHUTIAMHU 1TO OTBICKAHHIO ciaaboro

skcrpemymMa (ynkumonana J{ ¥V (x) ). HeoGxommmsie

YCJIOBHS ONITUMANILHOCTH (B popMe ypaBHEHHUs Ditnepa U
YCJIOBHH TPAHCBEPCAIBLHOCTH) IIPU YCIOBHSX:

¥(a) = @ola),y(b) = @1(b), edepq(x),@i(x) € C e,
Mpumep.

14

3ajaya BapUALIOHHOTO UCYHCIICHUSI CO CBOOOTHBIMU
rparmuamu 1 pysKimonanoM bosua J(V (x) )=
_r: F(x,v,¥ ] dx + f(y(a), v(b))Heobxoumbre

ycioBus ciaaboro s3xkcTpemyma (pyHkuuoHana J (}T (:r ] ]
ITpumep.

15

3amaun BapUaIMOHHOTO UCYHCIICHHUS Ha YCIOBHBIH

skeTpemyM ¢ynkmmonana J{ V (x) ), B KOTOPBIX Ha HCKOMbIE
(YHKIMM HaKJIabIBAOTCS, IOMUMO IPAHUYHBIX yCIOBHH,
JIOTIOJTHUTEJbHBIE OTPaHUueHHS B (POpMe KOHEUHBIX CBSI3EH
(ronoHOMHBIX cBsizeit). @ynkms Jlarpanka, 3agaqa
Jlarpamxa. HeoOxomumble yCIIOBHS ONTHMAIBHOCTH.
IIpumep.

1-2

PT'P

3auer




6- it cemecTp

16

48

16

3aayu BapUallMOHHOTO UCUUCTICHHS Ha YCIIOBHBIM
IKCTpeMyM (yHKIHOHANA J [}F (x) ), B KOTOPBIX Ha UCKOMBIE

(YHKINN HaKIIaABIBAIOTCS, IOMIUMO TPAHUYHBIX YCIIOBHH,
JIOTIONTHUTEIHHBIC OTPAHUICHUS B PopMe
nmudepeHIraIbHbIX CBs3el (HETOIOHOMHBIX CBs3eit). Merton
MHoOXxwuTenen Jlarpamka, 3amaua Jlarpamka. Heo6xoxnmere
ycnoBus onTuMainbHOCTH. [Tpumep.

1-2

1-2

17

W3zonepumerprdeckasi BApHalMoOHHAs 33/1a4a Ha OTHICKAHNE

cmaboro skcrpemMyma pyrkiponana J(V (x) ). MuOX)wuTeTH
Jlarparxa, ¢pyakuns Jlarpamka. HeoOxoaumeie yciaoBus
ontuMansHOCTH. [Tpumep.

18

Bropas Bapmanus ¢pyHKIHOHANIA B IpOCTEHIeH 3a1ade
BapHAIMOHHOTO UcUUCIIeHNsI. Heo0XomuMBble i JOCTaTOYHBIC
YCIIOBHSA C1a00T0 IKCTPEMyMa BTOPOTO MOPSIKA B
MpoCTenIel 3a1a4ue BapHaliOHHOTO UCUUCIICHUS. Y CIIOBHE
Jlexxannapa. YpaBuenue SJkobu, ycnosue SAxoou. OyHKIHA
Beiiepmtpacca. HeoOxouMble U 1OCTATOYHBIC YCIOBHS
CHJIBHOTO 3KcTpemyMa. [Ipumepsl.

1-2

1-2

PT'P

19

OCHOBHBIE IOHATHS CUCTEM (0OBEKTOB) YIIPABICHHUS.
VYnpagnsemslii poriecc U ero onucanue. [locranoBka 3anaun
ONTHMAJILHOTO YIPaBICHUS B 00IIEM KPaTKOM BHJIE.
Krnaccudukanms 3a1a4 onTHMaIbHOTO YIIPABISHUS MO
Ppa3IMYHBIM NpU3HaKaM (KpuTepusiM). OyHKINOHAITH,
OTpaHUYCHUs], TPAHUYHBIE YCIOBUSL.

1-2

1-2

20

MpuHUMN Makcumyma MoHTpArMHa. Popmyamposka
NPUHLMNA MaKCUMyMa ANA 334341 ONTUMaNbHOTO
ynpasaeHna C 3aKpeneHHbIMM KOHLaMM TPaeKTopun
M C 3aKpensieHHbIM BpemeHem (MOMEHTbI BpeMeHH!

tou T dukcuposaHbl):

J(u()) = jfc' (x(t),ult),t)dt = min,x(t) = f(x(t),

O6cyxnenne npuHIuna Mmakcumyma [lortparuna. Kpaesas
3aada MpUHINNA MakcuMyMa. Cxema HCIOIb30BaHUS
MIPUHITIIIA MAKCIMYMa U COOOPaKeHNs, TAI0IIne

1-2

1-2




BO3MOXKHOCTb PEIINTH B HEKOTOPBIX CIIy4asx 3ajady
ONTHMAJIEHOTO YIPABJICHUS B IBHOM BHE (TTPaBUIIO
pemenwust). [Ipumepsr.

21

MpuHUMN Makcumyma MoHTpArMHa Ans 3a4a4m

ONTUMaNbHOTO yNpaBAeHUA: _.rrnfu (x(t), ult), t)dt

+
@(x(T)) = inf,x(t) = Fx(t), u(t), 1), ty = t = T, x(t
C 3aKpeniIeHHbIMU Ha4albHbIM U KOHEYHbIM

MOMeHTammn BpemeHu (momeHTs! Ly, T

GMKCMPOBaHbI), NPUYEM ABUKEHUE YNPABAAEMOTO
06beKTa NoAYMHEHO HaYabHbIM YCI0BUAM
x(ty) € 55(ta) v KoHeuHbIM yenoBrem

x(T) € 5,(T), npu sTom npegnonaraetca TakKe, 4To
npasblii KOHew, TpaekTopun Mbo cBobOAEH, T.€.
mHoroo6pasue 53 = RB™ umeet sug 53 = R™, anbo
MHOroob6pasue 51 umeer sug,

Sy ={x€R™ g;(x)=0, j =1,p, }.mbo
mHoroobpasue 53 = R™ 3agaetca c nomoubio
ypaBHeHUM

5, ={x€R™g;(x)=0,j=1my;g;(x)=0, j=my
(B 4acTHOCTH, ecnu

g}{x} =x/ — :X:i, j= T’J‘l, P1=n, To u3 (*)
nosly4aem cnyyaii 3aKpenneHHOro NPaBoro KOHLA:
X{:T} = X4). AHaNIOrMYHO, Ha NEBOM KOHLIE

TpaeKTopuu npeanonaraeTca, 4to NMbo
MHoroobpasune 53 £ B™ umeet sug Sy = R™, nnbo

Sp= {_-x: E R™: h}{x] =0 j=1, pg.},nm6o
So={xeR™h;(x)=0,j=1,mph;(x) =0, j =mp
O6cyAeHne MPUHLMNA MaKcumyma. NMpasuao

peLueHus. Mpumepsbl.

1-2

1-2




22

MpuHLUKMN makcmmyma MoHTPArMHA ANA 3a8a4m
i - )
ONTVMaNbHOTO YNPaBAEHUA: frnfﬂ (x(2), ult), t)at

+

@(x(T),T) = inf,i(t) = flx(t),ult), t)ty =t =T

x(ty) ESplto)x(TE S (M ult) EV,ty =t =T,
KOrfja HauyasibHbIN U KOHEYHbIVi MOMEHTbI BpEMEeHU
touT, BoOBLLE roBOPA, He U3BECTHBI U TaKKe

nogaexar onpegeneHuto, npuyem npeanosiaraercs,
YTO NpaBblit KOHeL, TpaekTopun Mbo cBoboaeH,
1.5, (t) = R™ t € R, anbo mHoxecTBO

5.(T) € R™ umeet Bug

5T ={xeR™,g;(x,T) =0, j =1,my; g;(x,T) =
(#*)T € R. AHanormuHo, Ha 1eBOM KOHLe

TpaekTopuu, mbo Sy(ty) = B™,ty € R, ambo

muokectso Sg(ta) € B™ umeer sug

SD{I‘-I}] = {x = R”:_.h}'{:x. I‘-I}} = ﬂ,_j' = l_. My; h}{x_. t[:.] =
Cayvan My = 0, uan gy = my, wan, My = 0, uan

Po = My . (*), (%) He uckntovatotca. ObeyxaeHne

npuHUMNA makcumyma. MNpasuno pewweHumsa.
Mpumepsbl.

1-2

1-2

Ormpoc
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[Mpuanmn makcumyma [loHTpsiTMHA B 3a1a4e O
obicTponeiicTBrn. OOCYyXK/IeHHE IPUHIMIIA MAKCUMYMa.
IIpaBuno pemenust. [Ipumepsl

24

Mcnonb3ys obwmin npuem JlarpaH:ka (npuHumn
NarpaH:a) chopmynupyiite Teopemy (MpuHLUMN
NarpaH:Ka B 3aauye JlarpaH:Kka B NOHTPATMHCKOM
dopme) 0 HEOBXOAMMbIX YCAOBUAX ONTUMAIbHOCTU
4N 3a4aum JlarpaHiKa B cneaytoweli noTaHoBKe

3a/a4M ONTUMaNbHOrO YMNpasBaAeHuUsA: f{x{lu{}} =




T2 70 (6, x(0), u(®))dt
o(x(tg), x(t,)) = inf,4(t) = f(t,x(6), u(®)), @;(x(ty
rae fO. f.@) = 1,5 - HenpepbiBHO

onobdepeHumpyemble dyHKUnKU. ObeyauTe
bGopMYyNNPOBKY NPUHLMNA MAaKCUMYMa,
chopmynupyiite npasuao pewenus. NMpuseamte
MoZe/IbHble NpUMepbl.

25

3anaya Jlarpanxa B MOHTPATHHCKOI (hopme B 0Omien
noctanoBke. O0umii nprem — npuHuun Jlarpamka B 3agagax
KJIaCCHYECKOTO BapUAIMOHHOTO UCUUCIICHUS U
ontuManbsHoro ynpaeienus. [Tpunnun Jlarpanxka aist 3agayuu
Jlarpamxa B obmieM cirydae (B 001Ieit mocTaHOBKeE).
IMocTanoBka 3amaun (3agaun Jlarpamka B OHTPSATUHCKOH
¢dopme) u popMynupoBKa TeopeMsl Ditnepa — Jlarpamka
(mpuanmn Jlarpamka) B 3agade Jlarpanka B MOHTPATHHCKOH
¢dopme). O6cyxnenue TeopeMsl. [IpaBriio pemreHus.
[Ipumepsl.

26

dopmynnpoBKa 1 0bCyKAEHNE NPUHLMMA
MaKcumyma MoHTpArnHa 419 334341 ONTUMaAbHOTO
ynpasneHus (B NOHTPATMHCKOM dopme) B 0buiei
NOCTaHOBKe B COOTBETCTBUM C 06LWMM NMPUHLMNOM
JlarpaHxa:

Jo(&) = min,

J@) =0,i=m +1,..m,1(t) = p(t,x(t),u(t)),vt ¢
(*)

ult) €V, ¥t € A= [tg, ty](#*), rne
£ = (x(:),ul-), to, ), x € KCHA,R™),u € KC(A,R"),A

— NPON3BOJ/ZIbHOE MHOXeCTBO,

T € A= [tg, t1] — MHOKecTBO Touek HenpepblBHOCTH




dYHKLMM
u=ult),J(&) = ,I"ri"ﬁ{t,x{ﬁtlu{jt}}dn

Ei{:tDJX{:tD}_.tl_. X{tl}},l = ﬂj l, wee THT

B nanHoii sanaue otpesok A= [t5,t;] He ¢uxcnposan, a
MOMJICKUT ONIPEICIICHIIO, — TaK ke, KaK U 3aJJaHHbIe HA HeM
byHKIMN X (aeu(-). Juddepenunansuas cBsizb

(*) DOMKHA BHITOTHATHCS BO BCEX TOUKAX HEMPEPHIBHOCTH
ympasnenus U. B otnuaune ot 3agaun Jlarpamka 3aech
MMEETCs OrpaHHUEHHE THIIA BKIIOYCHHs (¥¥ ), KoTopoe
JIOIDKHO BBITIOHATHCA BO Beex Toukax £ € A= [t,, t;].
YacTHBIM CIIydaeM JaHHOMW 3a1a9d ONTUMAIbHOTO
yIIpaBJICHHUs BISIETCS 3a/1a4a, B KOTOPO KOHIBI ([IOJHOCTHIO
WIIHM YaCTUYHO) 3aKperuieHsl. OOCyKIeHne IPUHIIIIA
Makcumyma. [IpaBuito pernenus. [Ipumepsl.

27

ﬂOKaSaTeHBCTBO MNpUHIUIIA MAaKCUMYMa HOHTp?[FI/IHa JJIA
3ala41 ONITUMAJIbHOTO YIIPABJICHUSA C 3aKPCIIJIICHHBIMU
Ha4aJIbHbIM U KOHCYHBIM MOMCHTAMH BPEMCHHU tl}’ T,
3aKPCIJICHHBIM JICBBIM KOHIIOM TPACKTOPHUU U CBO60,Z[HLIM
IIPpaBbIM KOHIIOM TPACKTOPHH.

28

CBsI3b MeXly IPUHIUIIOM MakcuMyMa [loHTpsiruna u
KJIACCHYECKHM BAPHAIIMOHHBIM HCUHCIICHHEM.

29

I'pagueHT pyHKIMOHANA B 33/1a4€ ONTHMAIbHOTO
YIIPaBJICHHUS CO CBOOOIHBIM IPABBIM KOHLIOM TPACKTOPHUH,
COCTOSIHHE IIpoLiecca yIPaBIeHUS B KOTOPOI ONUCHIBAETCS
3agadeit Komm 1yist 00bIKHOBEHHOTO TU(depeHIanbHOro
ypaBHeHus (OLY).

1-2

1-2

Ompoc

30

I'panueHTHBIN METOA pELICHU 33141 ONTUMAILHOTO
YIpaBJIEHUS CO CBOOOAHBIM ITPABBIM KOHIIOM TPaeKTOPHUH,
COCTOSTHHE TIPOLIecca yIPaBIeHHs B KOTOPO OMUChIBAaeTCA
3agadeit Komm 1yist 00bIKHOBEHHOTO TU(epeHIanbHOro
ypasuenust (OQ1Y). Bapuantsl atoro merozna. [Ipumepsl.

1-2

1-2

31

MeToa npoeKIuy rpaiueHTa PEeLeHns 3a1a4l ONTUMAIBHOTO
YIpaBJIeHUS CO CBOOOIHBIM NPaBbIM KOHIIOM TPAaeKTOPUH,
COCTOSIHUE TPOLECCA YNPaBIEHHs B KOTOPOI ONMChIBAETCS
3agadeit Komm ju1st 00bIKHOBEHHOTO T depeHInanbHOro
ypasuenwust (OA1Y). Bapuantsl aToro merozna. [Ipumepsl.

32

MeToa ycnoBHOrO rpaiu€HTa PELEHUs 3a0aul
ONTHUMAJIFHOTO YIIPABICHHUS CO CBOOOIHBIM IPaBBIM KOHIIOM
TPaeKTOPUH, COCTOSIHUE MIPOLIECCa YIPABJICHHS B KOTOPOH

1-2

1-2




omnuckiBaeTcs 3anavyeid Komm 11t 0ObIKHOBEHHOTO
muddepenumansHoro ypasuenus (OY). BapuanTs! aToro
merona. Ilpumepsl.

33

Mertopx compsiKeHHBIX TPaJIUEHTOB PEIICHHUS 3a1a4H
ONTUMAIIFHOTO YIIPABICHHUS CO CBOOOIHBIM IIPaBBIM KOHIIOM
TPAEeKTOPUH, COCTOSTHHE TIPOIIECCa yIPABICHIS B KOTOPOit
onmceIBaeTcs 3amadeii Komm mist 00BIKHOBEHHOTO
nmuddepenmmanpaoro ypasaerus (O1Y). Ilpumepsr.

34

[Ipumenenne merona mTpadHEIX (YHKIIMOHATIOB MIPH
pELICHHH 33129 ONTHMAJILHOTO YIIPABICHHSI.

35

Omnmcanne HEKOTOPHIX YACICHHBIX METOOB PEIICHHUS 33129
ONTUMAJILHOTO YIPABIICHUSI CUCTEMAMHU, OTICHIBAEMBIMU
3agaueit Komu gins O/1Y. Annpoxcumariuu 3aaad
ONTUMAIILHOTO ynpaBieHusi. KoHeuHOMEpHBIE Pa3HOCTHBIE
annpoKCUMAaIUK AJ OAHOW KBaApaTUUHOM 3a/1auu
ONTUMAJILHOTO YIPABJICHUS.

36

3amayn ONTHUMAaJIbHOTO YIPaBIECHUS CUCTEMaMH,
OTIMCHIBAEMBIMH YPaBHEHUSAMH B YACTHBIX ITPOM3BOIHBIX
(onTUMaNbHOE YIpPaBJICHHE CUCTEMaMH C PACIPEICIICHHBIMU
B IIpOCTpaHCTBE NapaMeTpamu). OCHOBHBIC TOHATHSA
pacIpesieleHHbIX cucTeM (00beKTOB) ynpasieHus. Onncanus
pacIpeielIeHHbIX YIPaBIsEeMbIX IIPOLECCOB. Y paBHEHUS
COCTOSTHHS, (PYHKIIMOHAIIBI, OTPAaHUICHUS, TPAHUIHBIE
YCIIOBUSL.

37

MatemaTruecKkue MOCTAaHOBKH HEKOTOPBIX 3aja4
ONITUMAJIBHOTO YIIPAaBJICHUA CUCTEMAaMH, OITUChIBACMbIMHU
YpaBHEHHSIMH SJUIATI THYIECKOTO, TApabOINIeCKOro U
TUIepOOINIecKoro TUMoB. KOppeKTHOCTh MOCTAaHOBOK 3a/1a4
ONTUMAJILHOTO yIpaBlieHus. HEKOTOphIe TOCTAaHOBKH 337124
ONTUMAJIBHOTO YIIPABJICHUSA: «YIIPABJICHUC) (bPISI/I‘IeCKI/IMI/I
XapaKTepUCTHKaMHU OOBEKTOB YIIPaBICHUS (CyOCTaHITUSIMH,
CBOMCTBAMH CPEJIBI), OTPEACISFOIIUMHE €r0 COCTOSHIE;
yIpaBJIeHHE MPOIecCaMt HarpeBa TEIUIOTPOBOISIIETO
CTEepIKHS; yIIPaBIeHHE KoIeOaTeIbHBIMH POIIeCCaMH,
ONHCHIBAEMBIMHU YPaBHEHUECM KOJICOAHUS CTPYHBI U
YpaBHEHHEM TOTIEPEYHBIX KOJIEOAHNUN yIIPYroro CTeP KHS.
Hekoropseie apyrue nocTaHOBKH 3a/1a4 ONTUMAJIBHOTO
YHOpaBJICHUA UIA paClIPCACICHHBIX CUCTEM YIIPABJICHUS.

38

rpaJlI/IeHTHI)Ie METOABI pCIICHUA 3a/la4 OTITUMAJIBHOTO
yapaBJI€HUA CUCTEMAaMHU, OITUCBIBACMBIMU YPAaBHCHUAMU B
YaCTHBIX IIPOU3BOIHBIX. KOHG'—IHOMepHBIG Pa3HOCTHBIC
aIlmnpoOKCHUMAaIMM 3aJia4 OTITUMAJIBHOT'O YIIPaBJIICHUA JJIA
pacnpeaACJICHHBIX CUCTEM YIIPABJICHUSA (HGKOTOpLIC

Ompoc




Pe3yNBTaThl M X 00CYKAEHHE).

Bcero yacos:
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[Ipunoxxenue k
paboueil mporpamme JUCIHUITIIMHBI

®I'BOY BO «BAILIKUPCKU T'OCYJAPCTBEHHBII YHUBEPCUTET»
OAKVYIJIPTET MATEMATHUKHN 1 THOOPMAITMOHHBIX TEXHOJIOI'MH
KA®EJPA NTHOOPMAILIMOHHBIX TEXHOJIOTUN 1 KOMIIbBIOTEPHOU MATEMATUKIU

DoHJ O1LIEHOYHBIX cpeacre

0 Y4eOHOU TUCITUTUIHHE

«YucjaeHHbIe METOAbI PCHICHUA IKCTPEMAJIBHBIX 3a1a41)»

HAaMMCHOBAHUEC JUCHUIIIIMHBI B COOTBETCTBHUU C y‘~I€6HI)IM IIJTaHOM

nporpamMmma 6akajgaBpuara

09.03.03 I[IpuknagHas uHhopmMaTHKa

mu@p 1 HAUMEHOBAHNUE HAIIPABIICHUS

I/IH(l)OpMaHI/IOHHBIC K BBIYHCJINTCIIBHBIC TCXHOJIOTHHN

HaIpaBJIECHHOCTH (MPOGUIIb) MOATOTOBKH



Choucox JOKYMEHTOB U MaT€pPHUAJTIOB

1. IlepeueHb KOMIIETEHLMH U MHAUKATOPOB JOCTH)KEHUS KOMIIETEHLMH C YKa3aHUEM COOTHECEHHBIX C
HUMH 3aIUIaHUPOBAHHBIX PE3yJbTaToOB 00ydeHus o aucuuiuinHe. OnucaHue KPUTEPUEB U LIKall
OLICHUBAHMUSI PE3YJIbTATOB 00YUEHMS 110 AUCLIUIIIIMHE.

2. KoHTponbpHBIE 3aJaHMs WMIM HMHbIE MaTepuasbl, HEOOXOAMMBIE [UIl OLCHMBAHUS pPE3YJIbTAaTOB
0o0y4eHHs TO JUCHUIUTMHE. MEeTOIUYeCKHe MaTepuallbl, ONpPENeNIONe MPOoIeIyphl OLIEHUBAHUS
pe3yabTaTOB 00y4EHUS 110 JUCLUILIIMHE.



1. IlepeyeHb KOMNETEHIUH U HHAUKATOPOB JOCTHKEHNSI KOMIIETEHIIHI ¢ yKa3aHUEeM
COOTHECEHHBIX ¢ HUMM 3aIUIAHUPOBAHHBIX Pe3y/JbTATOB 00yUeHusl o AucHunanHe. Onucanue
KpHUTepHeB U LIKAJ OlleHUBAHHUS Pe3y/JIbTATOB 00y4YeHUs 10 AU CUUIINHE.

TIK-1. Cnocobrnocms nposooums noo Hay4HvIM PYKOBOOCMBOM UCCAEO08AHUS HA OCHOBE
Cyuecmeyouux Memooo8 8 KOHKpemHoti 0oacmu npogeccuoHaIbHol 0esmerbHOCHU

[Tnanupyembie Kpurepuu ornieHuBaHus pe3yabTaTOB OOyUCHHS
PE3yIbTaThbL
o0y4eHus
(MuaukaTopbl 2 3
JTOCTHIKEHHUS («He
(«Y moBieTBOpHTEI 4 («Xoporioy) 5 («OTnaHOY)
3aJIaHHOTO YJIOBJIETBOPUTEIBHO
BHO)
YpOBHS »)
OCBOCHUA
KOMITCTCHIIHH )
TIK-1.1. 3name Omcymcmeue 3nanuii unu | Henoanvie Coopmuposannvie, Ho Copmuposannuie
Memodb @pacmenmapnvle npeocmasneHus: o codepoicaujue cucmemamuyeckue
nposedenus noo npeocmagneHus o Memooax npogedeHUs omoenvhble npobevl npeocmasnenus o
Memooax nposedenusi n00 | NooO HAYYHBIM npeocmasneHus o Memooax
HayHbIM HAYYHBIM PYKOBOOCTNBOM | PYKOBOOCMBOM Memooax nposedeHus npogeodeHs noo
PYKOBOOCTBOM UCCTeO08aHULL HA OCHOBE | UCCTIeO08aNULL HA 100 HAYYHBIM HAYYHBIM
uccnedosanuii Ha CYuecmsyiowmux Memooog | 0CHO8e CYyuecmeyiomux | pyKosooCmeom PYKOBOOCMBOM
OcHoge 8 KOHKpemHou obnacmu Memooos 6 uccneoo8anull Ha uccneo0o8aHull Ha
cywecmeyrouux npogheccuonanbHou KOHKpemHotl obnacmu OCHOBe Cyulecmeyiomux | ocHose
MeModos & OestmenbHOCU. npogeccuonanbHou Memooos 6 cywecmeyouux
. OdesmenbHOCHIL. KOHKpemHotl obnacmu Memooos 8
KOHKPEMHOL . .
npogeccuonanbHou KOHKDEmHO
obnacmu OdesmenbHOCHLL. obnacmu
npogeccuonaoh npogheccuoHarbHoOU
ot oesmenvpHocmil.
OesimenbHoCmu
TIK-1.2. Vviems Omcymcmeue ymenuti unu | B yenom ycnewinoe, Ho B yenom ycnewnoe, no Chopmuposarroe
1POGOOUMB 1100 (pacmenmapivle yMeHus | He CUCMeMAMU4EcKoe codepoicaujee YMeHUe NPOBOOUMb
HayumsI npo8oOUMb NOO HAYVYHLIM | UCTIONIb306AHIUE Ha omoenvhble npobenvl 100 HAYYHBIM
PYKOBOOCMBOM npakmuke yMeHutl npumeHenue Ha PYKOBOOCMEOM
pyxosodcmeoM UCCNIe008AHUS HA OCHOBE | NPOBOOUNIL NOO npakmuxe yMeHuu uccneoosanus Ha
UCCIeO06AHUSA HA CYuecmsyoumux Memooog | Hay4HviM nposooums noo OCHOBe
ocHoge 8 KOHKpemHou obnacmu PYKOBOOCMEOM HAYYHBIM cymecmeyouux
cyuwecmsyowux npogeccuonatbHol UCCne008aHUsl Ha OCHOBe | PYKOBOOCHEOM Memooos 8
Memodoe & OestmenbHOCU. cyuecmeyomux UCCIe006AHUS HA OCHOBE | KOHKPEMHOU
KOHKpemnoi Memo008 8 KOHKPEMHOU | CYecmayiouux ) obnacmu )
obnacmu obnacmu Memoo08 8 KOHKPEeMHOU | NPOhecCUOHATbHO
npogeccuoHanbHou obnacmu OesimenbHOCIU.
npogheccuonanoi OdessmenbHOCHL. npogeccuoHanbHou
ot OdessmenbHOCHL.
OdesamenbHOCMU
IIK-1.3. Brademv | Omcymcmeue é1adenust B yenom ycnewnoe, Ho B yenom ycnewnoe, Ho Bnaoenue nagvixamu
HABbIKAMU wiu (hpaemenmapoe He CUcmeMamuyeckoe coodepoicaujee npoeedeHst noo
nposeoeHUss noo enaoetue. 61a0eHue HagblKamu omaoenbHbvle npobevl HAYYHBIM
HAYYHBIM npoeedeHUss nOO 6na0eHUe HABLIKAMU PYKOBOOCMBOM
PYKOBOOCMBOM HAYYHbIM npoeedeHUst nOO uccne0o8aHull Ha
ucciedo8aHull Ha PYKOBOOCEOM HAYYHBIM ocHoge
ocHoge ucce008anHuil Ha PYKOBOOCEOM cyuwecmeyiouux
cyuecmeyiouux OCHOBe CYuecmeylowux | Ucciedo8anull Ha Memo0os 6
Memooos 6 Memo0o08 8 KOHKDEMHOU | OCHO8e CYueCmeylomux | KOHKPEemHoul
KOHKPEMHOLU obnacmu Memo008 8 KOHKpemHoU | obnacmu




obnacmu
npogeccuonatbHo
U OesimelbHOCmu

npogeccuonanbHou
oessmebHOCmi.

obracmu
npogheccuoHabHol
oesimenbHOCU.

npogeccuonanbHol
oestmenbHOCmu.

1IK-2. Cnocobrnocmu ucnonv3osams cospemeHHble Memoobl paspadomxu U peanu3ayuu
An2opUMMO8 KOHKPEMHbIX MAMeMamuyeckux mooenel Ha 6aze sA3bIK08 NPOSPAMMUPOBAHUS U NAKEMO8
NPUKTIAOHBIX NPOSPAMM

[Inanupyembie Kputepun onieHuBaHus1 pe3yabTaToB 00yueHUs
PE3YIbTaThL

00y4eHus

(MaukaTopsr 2 3
JOCTHIKEHUSA «He
( («Y noBnerBopUTEN 4 («Xoporio») 5 («OTnu4uHO»)
3aJaHHOT'O YAOBJICTBOPUTECIIbH I)HO»)
YPOBHS o»)

OCBOCHUA
KOMITETCHIIHI )
TIK-1.1. 3name Omcymcmeue 3uanuii Henonnvie Cgopmuposannvie, Ho Copmuposarnvie
cospemennvie wi ghpaemenmaphvie npeocmaenequs o cooeporcaujue cucmemamuueckie
Mmoo npeocmaenenusi o COBPEMEHHBIX MEmOoOax | omoeibHble npobevl npeocmaenenus o

- COBPEMEHHBIX MEMOOAx | paspabomxu u npeocmaenens o COBPEeMEHHbIX
paspacomnu u paspabomxu u peanusayuu COBPEMEHHBIX MEMOOAx | Memooax
peanusayuu peanuzayuu aAn20pumMo8 paspabomxu u paspabomxu u
aneopummos aneopummos KOHKDEMHbIX peanusayuu peanusayuu
KOHKDEMHbIX KOHKDEMHbIX MAMEMAMUYECKUX anopumMmos anr2opumMmos
Mamemamuyecky | MAMeMamuyecKux MoOeiiell Ha 6aze s3bIK08 | KOHKDEmHbIX KOHKDEMHbIX
MoOenell Ha 6ase A3bIKO8 | NPOSPAMMUPOBAHUSL U MAMeMAMUYECcKUx MAMEMAMUYECcKUx

X Mooenel Ha

nPOSPAMMUPOBAHUSL U

nakemoe anK./Z(l()HbLX

Mooeell Ha baze s3bIKo8

Mooenell Ha basze

base s3bIK08

NAKemo8 NPUKIAOHbIX nPOSDAMM. NPOSDAMMUPOBAHUS U A3IKOB
NpoCpaAMMUpOSAIt |y, oopamm. naKemos NPUKIAOHbIX NPOZPAMMUPOBAHUSL
Wi U naxemos npoSPaAMM. U naKemos
NPUKTIAOHBIX NPUKTIAOHBIX
npozpamm npozpaMM.
TIK-1.2. Vviems Omcymcmeue ymeHuti B yenom ycnewnoe, no B yenom ycnewnoe, no Coopmuposanroe
npuMensimy unu ppazmenmapHule He cucmemamuyeckoe cooepacaujee YMeHue NpUMeHAMb
cospenenbie YMeHUsl RPUMEHSMb UCROb306aHE HA omoenbHble npobeivl cospemerHble

cogpeMeHnHbie Memoobl | NPAKMUKe YMeHUll npumeHeHue Ha Memoobl
MemoOel paspabomxu u npUMeHsmb npakmuxe yMeHul paspabomxu u
paspabomiu u peanuzayuu cospemeHHble Memoobl | NPUMEeHsMb peanuzayuu
peanusayuu aneopummos paspabomxu u cospemenHble Memoovl an2opummos
an2opummos KOHKDEMHbIX peanuzayuu paspabomxu u KOHKPEMHbIX
KOHKDEmHbIX MamemamuyecKux aneopummos peanuzayuu MaAmMeMamuieckux
Mamevamuuecky | MOOTEl Ha 0a3e A3bIKOG | KOHKPEMHbIX aneopummos MoOenell Ha baze
 odeei na NPOSDAMMUPOBAHUSL U Mamemamuyeckux KOHKPEMmHbIX SA3BIKOB

NAKemos NPUKIAOHbIX Mooerell Ha 6a3ze A3bIKO8 | MAmemMamuyecKux NPOSPAMMUPOBAHUSL
base A3biK06 nPOSPAMM. NPOSPAMMUPOBAHUS U Mooerneli Ha 6a3e A3bIKO8 | U NaKemos
npocpammuposan nakemog NPuKIaAOHbIX NnpocpamMmupo8anus u NPUKTIAOHBIX
us U nakemos npocPaAmMM. NaKemos NPUKIAOHbIX NpoZPAMM.

NPUKTIAOHBIX npoSpamm.

npozpamm

IIK-1.3. Braoems | Omcymcmeue enadenus | B yenom ycnewnoe, o B yenom ycnewnoe, no Bnaoenue nagvikamu
HABbIKAMU wiu (hpaemenmapnoe He cucmemamu4eckoe cooepaicauee npoeeodeHs noo
npuMeHeHus enaoeHue. 8naoeHue HagbIKAMU omoenvible npobenvl HAYYHBIM
COBPEMEHHBIX npogedeHUst noo 8l1a0eHUe HaBbIKaAMU PYKOBOOCBOM
Memooos HAYYHbIM npogedeHUst noo UCCIe008aHUIL HA
paspabomxu u PYKOBOOCBOM HAYYHBIM ocHoge
peanusayuu uccne008aHull Ha PYKOBOOCEOM Cyuyecmeyiouux
anzopummos OCHOBe Cyujecmeylowux | uccied08aHull Ha Memoooe 6
KOHKPEmHbIX Memo006 8 KOHKPEMHOU | OCHOBE CYuecmeyiouux | KOHKpemHou




MAmMemMamu4ecKux
Modenell Ha baze
AZLIKOB
nPOSPAMMUPOBAH
Us U NAKemos
NPUKTIAOHBIX
npozpamm

obnacmu Memo008 8 KOHKpemHoU | obnacmu

npogheccuoHanbHo obnacmu npogheccuoHarbHO

OesmenbHOCmU. npogeccuoHanrbHol desimenbHOCL.
OesamenbHOCHU.

2. KOHTpOJIbHLIe 3alaHUd UJIH UHbBIC MaTepuaJbl, H906X0)11/IMLIe AJId OICHUBaHUS PE3yjabTaTOB

00yueHusi Mo JUCHUILINHE. MeToauYecKHe MaTepHAaJIbl, ONpeesiolIue MPpoueayphbl
OLICHNUBAHMS Pe3yJIbTATOB 00y4YeHHUs M0 IUCUMUILINHE.

Komnerenuus
(c ykazaHueM Koja)

Pe3ynbrarel 00yueHus
Hnouxamop oocmudicenus
KoMnemenyuu (¢ Kooom)

OuneHoYHBIE CpPeICTBA

IIK-1. Cnocobnocme npogodums noo
HAYYHBIM PYKOBOOCBOM
UCCe006aHUSI HA OCHOBE

Cyecmeyioumux Memooos 6
KOHKpemHot oonacmu
npogheccuoHaIbHOU 0esimeNbHOCU

1IK-1.1. 3nams memoowvl npogedeHus
10O HAYYHBIM PYKOBOOCBOM
UCCIe008AHUL HA OCHOBE
Cyuecmeyiouux Menooos 8
KOHKpEmHOU obnacmu
npogeccuoHanbHOU OesimenrbHOCmu

nabopamopHsie pabomul;
KOHMPOIbHAS paboma, IK3aMeH

1IK-1.2. Ymemsb npoodums noo
HAYYHBIM PYKOBOOCHIBOM
UCcned08aHUs Ha 0CHoge
CYIeCmayIiouux Memooos 8
KOHKpemHou obnacmu
npogeccuoHanbHOU desmenrbHoCmu

Jabopamopuvie pabomwl,
KOHMPONbHASL pabOmMa, IK3aMeH

1IK-1.3. Braoemw Hasvikamu
npogedeHUsi NOO HAYYHBIM
PYKOBOOCMBOM UCCAE008AHUL HA
OCHOBE CYUeCmaylomux Memoooe 6
KOHKpemHou obnacmu
npopeccuoHaIbHOU 0esimenIbHOCU

nabopamopHwie pabomul;
KOHMPOTbHASL paboma, IK3aMeH

IIK-2. Cnocobrocms ucnonw306amo
cospemerHbie Memoobl paspabomxu u
peanuzayuu aieopummos KOHKPemHuLxX
Mamemamu4eckux mooeell Ha baze
A3bIKOB NPOSPAMMUPOBAHUSL U
naxKemos NPUKIAOHbIX NPOSPAMM

1IK-1.1. 3name cogpementvie Menmoovl
Pazpabomxu u peanusayuu
aAneOpUMMO8 KOHKPEMHbIX
Mamemamudeckux mooenell Ha baze
A3bIKOB NPOSPAMMUPOBANUS U NAKEMO8
NPUKTAOHBIX NPOSPAMM

Jnabopamopuvie pabomwl,
KOHMPOJbHASL pAbOMA, IK3AMeEH

IIK-1.2. Ymemv npumensmeo
co8pemeHHble Memoobl pa3pabomKu u
Peanu3ayulL an2opummo8 KOHKDENHbIX
Mamemamu4eckux mooenell Ha baze
A3BIKOB NPOSPAMMUPOBAHUSL U NAKEMOB
NPUKTIAOHBIX RPOSPAMM

J1abopamopuvie pabomol,
KOHMPOJbHASL pAbOmaA, K3aMeH




1IK-1.3. Braoemw Hasvikamu nabopamopHwie pabomol;
NPUMEHEHUSL COBPEMEHHBIX MEMOO08 KOHMPOJbHASL pAbOmaA, dK3AMeH
Paspabomu u peanusayuu aneopummos
KOHKDEMHbIX MAMEMAMUYECKUX
Mooenell Ha basze A3bIKO8
NPOSPAMMUPOBANUSL U NAKEMOS
NPUKIAOHBIX NPOSDAMM

Kputepusmu oneHUBaHUS TPU MOOYIbHO—PEUMUH2080U cucmeme SBISIOTCS 0auibl, KOTOPbIE
BBICTABJISIIOTCS IIPETIO/IaBaTeNieM 3a BHUJIbI JEATEIbHOCTH (OLIEHOUYHBIE CPEACTBA) IO MTOTaM H3y4YCHHS
Moaysel (pa3fenoB AMCUUILIMHBI), MEPEUUCICHHBIX B PEUTHHI-IUIAHE IUCHUIUIMHBL (071 IK3aMeHa:
TEeKYIIMi KOHTPOJIh — Makcumym 40 0amioB; pyOeKHBIH KOHTpOIb — MakcumyMm 30 0amios,
MOOIIPUTENbHBIE OaIbl — MakcuMyM 10; 011 3auema: TEKyIUH KOHTPOJIb — MakcuMyMm S50 0asios;
PYOEKHBIN KOHTPOJIb — MakcuMyM 50 0aiioB, HOOIIPHUTENbHBIE OauTbl — MakcuMyMm 10).

[kanel OLEeHUBAHUS:

(Ons ox3amena:

oT 45 10 59 6anIoB — «yAOBIETBOPUTEIHLHO;

ot 60 110 79 6aTIIOB — «XOPOIIOY;

oT 80 6ayIJIOB — «OTIUYHOY.
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10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

20.

21.

22,

23.

IK3aMEHALMOHHbIEC OMJIETHI
CprKTypa 3K3aMCHAIIMOHHOT'O 6I/IJIeTaI COCTOUT U3 OJHOI'O BOIIPpOCa TCOPCTUUCCKOI'O XapaKTepa.
Bonpocs! it 3x3amena:

HenpepoiBHble GyHKIMOHATIB B OaHAXOBBIX IpocTpaHcTBax. O6obmenHas Teopema Beiiepmrpacca
1.

@OyHKIIMOHANBI TONYHETIPEPhIBHbIE CHU3Y M CBepxy. Kpurepuili mMnomyHEenpepbIBHOCTH CHH3Y
(dhyHKIIMOHATA.

Ob6o06mennas Teopema Beitepmrpacca 2.

OyHKIMOHaANB! c1abo HENmpepblBHbIE M cl1ab0 MONTyHENpephlBHbIE CHU3Y M cBepXy. Kputepmuii
CITA0OUITOTYHETPEPHIBHOCTH (PYHKIIMOHAIA CHU3Y.

O6o06menHas Teopema Betliepmrpacca 3.

Teopema banaxa-Cakca u ee 0606mmenue (Mazyp).

Teopembl: a) o cnaboii 3aMKHYTOCTH MHOXKECTBa B THJILOEPTOBOM MPOCTPAaHCTBE; 0) O ciaboii
MIOJIYHETIPEPBIBHOCTH ~ CHU3y HOPMBI B TWILOEPTOBOM  IPOCTPaHCTBE, B) 0  ciaboit
MOJTYHETPEPBIBHOCTH CHU3Y BBIMYKIIOTO (DYHKIIMOHAJA B pe(IEKCHBHOM OaHAXOBOM MTPOCTPAHCTBE.
O06o00menHas Teopema Betriepmrpacca 4.

Huddeperuupyemocts ¢GyHknuoHanoB B cmbicie Ppeme. ['paguent ¢yaknuonana. Kiaccer
¢yukuonanos Cp(U), p=1,2, C1,1(U). [Ipumepsi.

®opmyIel KOHEUHBIX pupatieHuit st pyakauonanos J(u) € Cp(U), p=1,2.

Jlemma 06 onenke anst ¢pynkiuonanos J(u) € C1,1(U), p=1,2

Brimykiple MHOKECTBA M BBIMYKJIbIE (DYHKIIMOHANBI, mpUMepbl. KpuTepuii BBITYKIOCTH TIIaJKUX
(yHKIIMOHAJIOB

Kpurepwnii BBITYKIOCTH TTTAAKUX (GYyHKIHOHATIOB. [Ipumepsr.

Kputepuii Bemmykinoctu riagkux gynkuuonanos J(u)€ C2(u). [Ipumepsi.

DKcTpeMalbHbIE CBOMCTBAa BBHIMYKIBIX (yHKIMOHAIOB. TeopemMa O TOYKax JIOKAIBHOTO U
a0COIOTHOIO MUHUMYMa BBIITYKJIOTO (PYHKIIMOHAA.

Kpurepuit ontumansHoctu pynkimuonanos J(u)€ Cl(u), USB. IIpumepsr.

CunbHO BhIMyKJIble (QyHKIMOHANBI. Ilpumepsl. KpuTepuu cHIbHON BBIMYKJIOCTH (YHKIMOHAIOB
J(u)€ Cl(u), U<H. Ilpumepsr.

Kpurepuii cunbHoii Beimykinoct pyaknuoHanos J(u)€ C2(U). [Ipumepsr.

DKcTpeMalbHbIE CBOWCTBA CHJIBHO BBIMYKIBIX (DyHKIMOHAIOB. Teopema O JOCTHIKEHHHM HIDKHEH
rpaHu U CXOJIUMOCTH MUHUMU3HUPYIOLIEH MoCJe10BaTeIbHOCTH CHJIBHO
BBIITYKJIOTOIIOJYHETIPEPHIBHOTO CHU3Y (yHKIMOHANa. KoppekTHOCTh 3a1aun.

JIuneitHoe HOpMupoBaHHOE MpocTpaHcTBo. Knaces! ¢pynkumii Cnla,b], n=0,1,2; paccrosuue //yl(x)-
y2(x)//Cnn=0,1,2 mexnay ¢yukiusmu (kpuBbiMu) y1(X), y2(x) B mpoctpanctBe Cn[a,b]. [ToHsTHe 0
€- OKPECTHOCTH N-ro mopsiika kpuBoi y(x) € Cn[a,b], n=0,1,2. 'eomeTpudeckuii cMbIica OIU30CTH
¢byHkuit B cmbicie HopMbl mpoctpanctBa C  uCn, n=0,1,2. ®OyHKuMOHaNbI, JIUHEWHBIE
(yHKIIMOHAJBI, OTpaHUYeHHble (QyHKIMOHABL. JIoKambHBIE SKCTpeMyMbl (PyHKIMOHANIOB. CUIIbHBIE
u crnaOble JIOKaIbHBIE AKCTPEMYMBI ()YHKIIMOHAJIOB, TpuUMephl. HempepbiBHBIE ()YHKIIHOHAIIBL.
HenpepsiBHble QpyHKIIMOHATBI B TpocTpaHcTBe Cn, MPUMEpHI.

Bapuanus ¢yaknuonana (nBa ompenenenus) [Ipocreiimiast 3aaya BapHalilmOHHOTO HCYHCIIEHUS C
3aKpeIUIeHHBIMH KOHIIAMHU, BapHauus (QyHKUIMOHana B 3ToM 3ajnadye. Teopema o HEOOXOIUMOM
YCIIOBHH CYIIECTBOBAaHUS C1a0Oro 3KcTpemMyMma (GYyHKIMOHANa, ypaBHEHHE OJiiiepa, dKCTpeMaiH
3aauu.

[lTonsTe mpocTeimel 3amadyd  BapUANMOHHOTO WCYHCICHMS: (YHKIMOHAT 3aBUCSIIUN  OT
HecKoJbKuX (pyHKIMHA. Teopema 0 He0OOXOAMMOM YCIOBHH CI1a00r0 SKCTpeMyMa (pyHKITMOHAA.
[lonsiTe mpocreiimield 3agaud  BapHAllMOHHOTO HCYHMCIEHUS: (QYHKIUOHAJI 3aBUCSIIMA  OT
MIPOU3BOJIHBIX BBICHIMX TOPSJIKOB. Teopema O HEOOXOAMMOM YCIOBMM ClabOro 3KCTpeMyMma
¢dbyHKIIMOHATA.



24. BapnanuoHHas 3a/a4a ¢ MOJABIKHBIMU TpaHuIaMu (KoHuamu). IIpocteifmas 3amaua. Teopema o
HEOOXOMMOM YCJIOBHH C1ab0T0 SKCTpeMyMa (G YHKIIMOHAJA. Y CIIOBUE TPAHCBEPCATHHOCTH.

25. YacTHBIM CllydyaeM BapHAIlMOHHOM 3aJaydl C IOJBIKHBIMH TPAaHUIAMH SBIISETCS 3a/aya, Korja
KOHIIBI JOMYCTUMBIX KPHUBBIX JiexkaT Ha mpsMmbix Xx=x0 u x=x1 , Ho y(x0) u y(x1) He 3agaHsbl, T.e.
rpaHuyHble ycinoBus npu X=x0 u X=x1 OTCYTCTBYIOT, 3TO O3HAYaeT, YTO rpaHUuYHble TOYKHU (X0,
y(x0)) u (x1, y(x1)) kpuBo# y(X) MOTYT IepeMeniaTbCs MO0 BEPTHKAIBLHBIM NPIMBIMX=X0 u Xx=x1
(BO3MOYKEH BapUaHT, KOIZa OJUH M3 KOHLOB 3aKpEIIeH, a JPYroi mepemeriaercs no npsmoi). B
3TOM YacTHOM Ccllydae BMECTO YCIIOBHUH TpPaHCBEPCAIBLHOCTHU 3alMCHIBAIOTCS, TaK HAa3bIBa€MBIE,
€CTECTBEHHbIE T'PAaHUYHbIE YCIOBUS (KaKue, BBIIUCATh ITH yciaoBUs). Takyro 3a1ady BapHallMOHHOTO
WCYMCIICHUS! Ha3bIBAIOT TaKXKe 3a/ladeil BapHAllMOHHOTO HCYMCIEHHUS Oe3 OrpaHHyYeHHil B Kiacce
HenpepbIBHO-IU D GepeHnnpyeMbIx GyHKIUN y(X), HE YIOBIETBOPSIONIMX KAKUM JIMOO TPAaHUYHBIM
ycnoBusiM npu x=x0 u x=x1. Ecou xe ¢yHKuus y(X) JOHKHA YIOBJIETBOPSTH JIHUIIL OAHOMY
rpaHuYHOMY ycnoBHio, Hanmpumep y(x0)= x0, To Takyro 3amady Ha3bIBAIOT 33/a4€ii CO CBOOOTHBIM
KoHIIOM (x=x1), HO momyckaromiyr ciadwiii skcTpemyM J(y) B knacce dynkmuii y(x) € C2[a,b]
yaoBieTBOpsomux Takxke yciaoBuio y(x0)= x0. ChopmynupyiTe COOTBETCTBYIOIIME TEOPEMBI O
HEO0OXOIUMBIX YCIOBHSIX CIa0O0ro sKcTpeMyMa (PyHKIIMOHANIA B PACCMOTPEHHBIX CIIydasix.

26. 3agava BapHAIMOHHOTO HMCYUCICHUs Oe3 orpanmueHuil ¢ QyHknuoHasioM bombena. Teopema o
HE0OXOIMMOM YCIIOBUU CJIa00T0 IKCTpEMyMa.

27. BapranimoHHbIE 3a/1a41 Ha YCIOBHBIN 9KCTpeMyM. 3aJjaui ¢ KOHEYHBIMH CBsI3sIMU. 3aada Jlarpamka.
HeoOxonumeie ycnoBus ciiaboro skctpemyma. Metoa muHoxuTeneit Jlarpanxa.

28. BaprannoHHbIe 331a4 Ha YCIOBHBINA SKCTpeMyM. 3anaun ¢ auddepeHnnanbHbpIME CBSI3IMH. 3a1a4a
Jlarpanxa. Heo6xoaumsle yciaoBust ciaboro sxkctpemyma. Meron MHokuteneit Jlarpamxka.

29. BapuannoHHbIe 33/1a4U HA YCIOBHBIN dKcTpeMyM. M3omepumerpudeckas 3aaada. 3anada Jlarpamka.
HeoOxonumeie ycnoBus ciiaboro skctpemyma. Metoa mHoxuTeneit Jlarpanxa.

30. 3amaua BapUAMOHHOTO HCYMCICHUS C TMOABWKHBIMH KOHIAMH. 3ajada 00 OTBICKAaHHH
MUHUMYyMa (YHKIMOHANA MPU YCJIOBUHU, YTO OAMH KOHEI] KpuBOH y(X) ¢ukcupoBan: y(x)= y0 , a
BTOPOH JIEKUT Ha 33aJJaHHON riaskol KpuBol y=g(x). [Ipu 3TOM BepxHMii Ipeaes1 HHTErpUPOBAaHNUS B
¢dbynkuonane J(y) He pukcupoBaH.

31. [TocraHoBKa 3a7aun ONTHUMAJIBHOTO YIPAaBJICHUS C 3aKperjeHHbIMU KoHUamu. HeoOxoaumeie
ycioBus skecTpemyma - [punnun makcumyma [lontpsruna. Mnmoctpanys npuHIKMIa MakCUMyMa.

Kpurepuu ouenku (B 0a/1ax):

- 25-30 6aJ/J10B BBICTABIISICTCS CTYACHTY, €CIIU CTYACHT JaJI TTOJIHBIC, Pa3BEPHYTHIC OTBETHI Ha BCE
TEOpPETUYECKHE BONPOCHI OMIIeTa, MPOAEMOHCTPUPOBA 3HAHNE (PYHKIIMOHATIBHBIX BO3MOKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 2JIeMeHTOB. CTy/ieHT 03 3aTpyIHEHH OTBETHII Ha BCE JOTIOJTHUTEIbHbIE
BOIIPOCHI.

- 17-24 6a/1510B BBICTABIISIETCS CTYJICHTY, €CIIH CTYACHT PACKPbUI B OCHOBHOM TE€OPETHUECKUE
BOIPOCHI, OJTHAKO JIOMYIIEHBl HETOYHOCTH B ONPEEICHUN OCHOBHBIX MOHATHH. [Ipu oTBeTe Ha
JOTIOJTHUTEIIBHBIE BOMPOCHI JIOMYIIEHBI HEOOIBIINE HETOYHOCTH.

- 10-16 GayioB BBICTABIISIETCS CTYIEHTY, €CJIH IIPH OTBETE HA TEOPETUUYECKHUE BOIIPOCHI CTYACHTOM
JOMYIIEHO HECKOJIBKO CYIIIECTBEHHBIX OIMOOK B TOJIKOBAaHUHM OCHOBHBIX MOHATHHN. JIoTHKa 1 moHOTa
OTBETa CTPAJAIOT 3aMETHBIMHU U3bsHAMH. 3aMETHBI IPOOEIbl B 3HAHUU OCHOBHBIX METOJIOB.
TeopeTrnueckue BOMPOCH B IIETIOM H3JI0KEHBI JOCTATOYHO, HO C TPOITyCKaMu MaTepuaina. VimeroTcs
NPUHIUIHATIBHBIE OIIMOKHU B JIOTHKE MIOCTPOEHUS OTBETA Ha BOIPOC.

- 1-10 6a.1710B BBICTABISIETCS CTY/ACHTY, €CITH OTBET HA TEOPETHUECKUE BOMTPOCH CBHICTEILCTBYET
0 HEMIOHMMAHUU U KpailHe HeTOJIHOM 3HAaHUU OCHOBHBIX MOHATUN ¥ MeTOJ0B. CTYJI€HT HE CMOT OTBETHUTH
HU Ha OJTUH JIOTIOJTHUTEIHHBIN BOIIPOC.

Dk3ameHalmoHHble ounersl — [Ipunoxxenue No2.



PacuérHo-rpaduueckue padoThI

PI'P coctrout u3 10 3aganuii. 3aganus 1-3 mo npocreiiiieid 3ajjaye BapuadOHHOT0 UCYUCIICHUS, U
ee 0000menusM. 3ananus 4-5 Mo BapuaIllMOHHON 3a/1aue ¢ MOABM)KHBIMH IpaHUIlaMu. 3aianue 6 - 3a7ada
BapUAllMOHHOTO HCYMCIEHUS Oe3 orpaHudeHuil ¢ ¢yHknuoHaaoMm bombema. 3amanus 7- 8 1o
BapUAllMOHHBIM 3ajJayaM Ha YCJIOBHBIMIKCTPEMYMC KOHEYHBIMH W JU(PGEpeHITHATbHBIMA CBS35SMH.
3amanus 9-10 — m3omepuMerpuveckas 3ajada W 3ajlada BapUAlMOHHOTO HCYHCICHUS C TOJIBHYKHBIMH
KOHIIaMU ¥ He(PUKCHUPOBAaHHBIM BEPXHUM MPEICIIOM HHTETPHUPOBAHUSI.

Omnmcanue METOJHUKHU OLICHUBaHUA:

Kpumepuu oyenku:
3a nepByto uacte PI'P (3aganus 1-6)
- 18 6anmoB BRICTABISIETCS CTYICHTY, €CJIM BEPHO BBITIOJHEHBIO 3a1aHU;

- 15 0ay10B BEICTABIIAETCSA CTYACHTY, €CJI1 BEPHO BBIITOJIHEHBI4-5 3aﬂaHHﬁ;
- 10 6ay10B BEICTABIIAETCS CTYACHTY, €CJIM BEPHO BBIIIOJIHCHO 3 3aJaHuAd,
- 5 0aJI0B BBICTABIIIETCS CTYACHTY, €CJI1 BEPHO BBINIOJIHCHELL 2 3aJaHHusA.

3a Bropyto yacth PI'P (3amanus 7-10)
- 12 6asoB BBICTABISIETCS CTYCHTY, €CIIM BEPHO BBINOIHEHBI 4 3a1aHMs;

- 9 0aJI0B BBEICTABIIIETCI CTYACHTY, €CJI1 BEPHO BBINIOJIHCHLL 3 3aJaHNA,
- 7 0aJI0B BBICTABIIIETCSI CTYACHTY, €CJIM BEPHO BBINIOJIHCHO 2 3aJaHusd,
- 5 0aJUI0B BBICTABIIIETCSI CTYACHTY, €CJIM BEPHO BBINIOJIHCHO 1 3aJaHuc.

3auer 3a PI'P BricTaBisieTcs, ecnu cTyneHT HaOpan 24 6asuta u Bbinie (15 6anioB u BeIlIe - 32 IEPBYIO

4acTh, 9 0aIOB U BBILIE - 32 BTOPYIO yacTh PI'P).

Bapuants! PI'P — [Tpunosxenue Ne3.

JlaGopaTopHbie padoThI

JlabopaTopuas padora Nel. «lIpocmeiniwman 3a0aua eapuayuonno20 UCHUCIEHUS C 3AKPENIEHHbIMU
Konyamu. Q6006wenus npocmenuienl 3a0a4u 6apUAUUOHHO20 UCHUCICHUA: YYHKUUOHAT, 3A6UCAUUIL
OMm  NPOU3BOOHBIX GbLICUIUX NOPAOKO8, (QYHKUUOHAN 3A6UCAWUIL OM HECKOJbKUX (QYHKYUIL.
Bapuayuonnasa 3a0aua c noogusxcuvimu cpanuyamu (KOHUAMu)».

Omnucanue METOAHNKHU OIICHUBAHUA:

Kpurepun ouenku (B 0aanax):



- 24 Ganna BBICTABIIAETCS CTYAEHTY, €CIIM IPAaKTUYeCKas 4yacTb pabOThI BHIIIOJHEHA MTOJIHOCTHIO 0e3
HETOYHOCTEH M OLINOOK;

- 18 OamnoB BBICTABISAETCA CTYACHTY, €CIU INPH BBIIOJIHEHUH TPAKTHYECKOW YacTH pPabOTHI
JOMYIICHbI HECYIIECTBEHHBIC OIIMOKH; WM BBITOJHEHO TOJBKO OCHOBHOE 3a/laHue, HO 0e3 OommOoK u
HETOYHOCTEH;

- 10 OamioB BBICTABISAETCS CTYAEHTY, €CIIM IPU PELIEHUU 3a/JaHUs JONYLIEHbl CYHIECTBEHHbIE
omnOKH, W OOHApPYKUBACTCS OTCYTCTBUE HABBIKOB NPUMEHEHHUS TEOPETUUYECKUX 3HAHWNA IpH
BBITTOJIHEHUH MTPAKTUYECKHUX 3a/1aHUM.

BapuanTsl 3ananuii 1is nabopatopssix padot — [Ipmnoxenne Ned.

Tempbl 3cce
(pedepartoB, 10KJIa10B, COOOIIEHUIT)
no aucuuiuinae Yucnennvie memoowvl peuwieHus IKCMpPeMaibHbIX 3a0ay
0151 ayOuUmopHoil padomaul

Temsl pedepatos:

1. [Ipocreiimas 3aga4a BApUalMOHHOTO MCYHUCICHUS C 3aKPEIUICHHBIMUA KOHLIAMH, Bapualus
¢dbyHKLIMOHANa B 3TOM 3a1a4e. Teopema 0 HEOOXOAMMOM YCIOBHU CYIIECTBOBAHUS CJIA00T0 SKCTPEMyMa
¢dyHKIMOHaNa, ypaBHEHUE Dijiepa, SKCTpeMaly 3a/1a4yu.

2. IlonsTe mnpocreiield 3aayd BAapUALIMOHHOTO HCYMUCICHUSA: (YHKLMOHAT 3aBUCALIMHA OT
HecKoJIbkuX (pyHKIUH. TeopeMa 0 HEOOXOIMMOM YCIIOBUH CIIA00TO dKCTpeMyMa (QYHKITMOHATIA.

3. IlonsTe mnpocreiimiell 3ajadd BapHALMOHHOTO HWCYMCICHUA: (QYHKLHMOHAT 3aBUCALIMA OT
IPOM3BOJHBIX BBICHIMX HOpsAAKoB. Teopema 0 HEOOXOAMMOM YCJIOBUM €1abOro 3KCTpeMyma
dbyHKIIMOHANA.

4. BapuanmoHHas 3aja4a ¢ MOJIBIJKHBIMU TpaHuriamu (KoHnamu). [Ipocreiimas 3amaya. Teopema o
HE00XO0/IMMOM YCJIOBUH CJ1a00ro 3KcTpeMyMa (yHKIIMOHANIA. Y CIIOBUE TPAHCBEPCATbHOCTH.

5. 3ajada BapHAIMOHHOTO MCUMCIEHUs 0e3 orpanwueHuii ¢ ¢yHkuuoHaioMm bombia. Teopema o
HE00XO0/IMMOM YCJIOBUH CJ1a00T0 3KCTpEMyMa.

6. BapuanuonHble 3aaudl Ha YCIOBHBIH OJKCTpeMyM. 3aJadll C KOHEYHBIMH CBS3SIMH. 3ajada
Jlarpanxa. Heo6xonumblie ycinoBus cnaboro skcrpemyma. Meron MHOxuTenel Jlarpanxka.

7. BapnanvoHHble 3aJayd Ha YCJIOBHBIM »HKcTpemyM. HM3omepumerpuueckas 3amaya. 3agaua
Jlarpanxa. Heo6xonumblie ycinoBus ciaboro skctpeMyma. Meron MHoxkuTene Jlarpamxka.

8. 3amaya BapHMANIMOHHOTO WCYHCICHHS C TOJBIKHBIMHA KOHIIAMH. 3ajada 00 OTBICKAaHUH
MUHMMYMa ()yHKI[MOHAJIA IPU YCJIOBUH, YTO OJMH KOHell KpuBoH y(X) ¢pukcupoBas: y(x)=y0 , a Bropoit
JeKUT Ha 3aJaHHOM miagkoil kpuBod y=g(x). [Ipm 3ToM BepxHMI Npelnen WHTETPUPOBAHUS B
¢dyukmronanie J(y) He GUKCHpPOBaH.

9. IlocraHOBKa 3aJjauu ONTHMAIBHOTO YIPABICHHS C 3aKPEIUICHHBIMU KOHIIaMu. HeoOxomumere
ycnoBust 3kcTpemyma - [punmun makcumyma I[lonTpsiruna. Mimoctpanys npuHIMIa MaKCUMyMa.

Onucanue MCTOJMKH OLICHHWBaHUA ay,Z[HTOpHOﬁ paGOTLII

Kpurepun ouenku (B 0aanax):
- 160an0B BBICTABISETCS CTYIEHTY, €CJIM PAacKphITa CYyTh paccCMaTpUBAEMOI0 acrleKkTa U MpUYrnHa

€ro paCCMOTPCHUA; OITMCAHNUC CYHICCTBYIOIUX IJIA JAHHOTO aCIICKTa HpO6JICM U MnpeajiaracMbI€ IMyTH UX
peuicHud; OOKJIad HUMCEECT MPE3CHTAIHUIO, CO6J'IIO,Z[CH periiaMCHT Ipu HOpPCACTABJICHUN JOKJIaJa,;
NpeaACTaBJICHHUE, a@ HC YTCHHUC MATCpualia; MHCIIOJIb30BAHbI HOPMATUBHBIC, MOHOTpa(I)I/I‘-IeCKI/IC )51



MEPUOINICCKAE UCTOYHHUKH JINTEPATYPhl; YeTKOCTh JIUKIWHU; TPABUIBHOCTh 1 CBOEBPEMEHHOCTh OTBETOB
Ha BOMPOCHI; 0pOopMIIEHHE TOKIIaa B COOTBETCTBUU C TPEOOBAHUSAMU CAa4a €ro MPerno1aBaTeo;

-10 6ann06 BBICTABIAETCS CTYIEHTY, €CJIM HE BBINOJHEHBI JIIOOBbIE JIBa W3 BBIICYKAa3aHHBIX
YCIIOBU;

- 5 6annoe BBHICTABISAETCS CTYACHTY, €CIM HE BBIOJHEHBI JIOObIE YETHIPE M3 BBINICYKA3aHHBIX

YCJIOBHU.



IIpunoxenue 1

PeliTHHr-mJIan IMCHUIINHEI

YMCJIEHHBIE METO/bI PEIHEHW A SKCTPEMAJIBHBIX 3ATAY

(Ha3BaHME AUCIHUILIIHBI COITIACHO pabodeMy ydeOHOMY ILIaHY)
Hanpasnenue noarorosku 09.03.03 Ilpuxiadnas ungopmamuka
kypc 4, cemectp V, VI

Buabi yueOHoi bann 3a Yucito bamiel
NesiTeJIbHOCTH CTYIEHTOB | KOHKPETHOE | 3aJaHui 3a
3aJ]laHue CEMECTp MunumanbHbIl | MakcuManbHbIN
Moay.anb 1. BBoaHas yacTh. IKCTpeMaJibHbIE 32124 KJIACCHY€CKOr0 BAPUALMOHHOT0
HCYHUCICHMS.
Texymmii KOHTPOJIb 0 24
1. JlabopaTopHas pabota 8 3 0 24
Nel
Py6e:kHblii KOHTPOJIb 0 18
1. PI'P, 3amanus 1-6 3 6 0 18

Mopayas 2. 3axaun oNTUMAJIBHOIO YIIPaBJIeHUs U X Kiaaccupukanus. I'pagueHTHbIC
MeTO/bI PeLIeHUs 321a4 ONTUMAJIBHOI0 YIIPABJICHUSI CUCTEMaMH, ONTMCbIBaeMbIMU
YPABHEHHMSIMH B YACTHBIX NPOU3BOAHBIX. KOHeUHOMepHBbIEe pa3HOCTHBIE
annpoKCUMALMH 3a1a4.

Texkyuuii KOHTPOJIb 0 16
1. Aynuropnas pabota 16 1 0 16
(mokuan)
PyOexHbIi KOHTPOJIb 0 12
1. PT'P, 3amanusa 7-10 3 4 0 12
IHocemaemoctb

1. [Tocemenune JIEKIIMOHHBIX 0 -6
3aHATHI
2. Ilocemenune 0 -10
MIPAKTUYECKUX 3aHATUN

IHoompureabHbie 6aIbI 0 10

HToroBbiii KOHTPOJIb

1. Dk3amen 30




IIpunoxenue 2

IK3aMEHALMOHHbIE OMJIETHI

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/IZKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATHKHA 1 HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOTI M U KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHAIMOHHBIN ouieT Nel

no kypcey «UucjieHHbIe MeTOAbI pellleHUsl IKCTPeMAJIbHBIX 3a1a4»
(2018-2019 y.r.)

1. 3ajaua BapUAIMOHHOTO MCUMCIIEHUS C MOJBWKHBIMM KOHIAMHU. 3agada 00 OThICKAaHUU
MHHUMYMa (YHKIMOHAJIA TIPH YCIOBUH, YTO OAWH KOHel KpuBoii Y(X) ¢ukcuposan: Y(X)= Yo , a
BTOPO#1 JIGKHUT Ha 33JaHHOM raakoi kpuBoi Y=g(X). [Ipu 3ToM BepXHHUH Mpeien HHTETPUPOBAHUS B
dbyukironane J(y) He pUKCHpOBaH.

ITpemomasatens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/IKETHOE OBPA30BATEJIBHOE
YYPEKXJIEHUE BBICIIEI'O OBPA30OBAHUA
«BAIIKUPCKH TOCYJAPCTBEHHBIN YHUBEPCUTET»
®AKYJBTET MATEMATUKHU U THO®OPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJPA UHOOPMAIIMOHHBIX TEXHOJIOI'M U KOMIIbIOTEPHOI
MATEMATHUKHU

IK3aMeHALUOHHBII OnteT No2

o Kypcy «UuciieHHbBIE METOAbI pemeﬂml 3KCTpeMaJ'II>HI>IX 3agava»
(2018-2019 y.r.)

1. BapuanunonHsle 3amaunm Ha yCJOBHBIA JKCTpeMyM. M3zomepumerpudeckas 3amada. 3ajada
Jlarpanxa. Heo6xonumsie ycinoBus cnaboro skcrpemyma. Meron MHoxuTenel Jlarpanxka.

[TpenonaBatens Manamosa A.P. / /

W.o. 3aB. kadeapoit bonotrHoB A.M. / /




OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEKXJIEHUE BBICIHIEI'O OBPA30OBAHMUSA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U THOOPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJIPA HHO®OPMAIIMOHHBIX TEXHOJIOI' M 1 KOMIIBIOTEPHOI
MATEMATHUKHA

IK3aMeHALMOHHBIN onieT Ne3
1o Kypcy «UucjieHHbIe MeTO/IbI pelIeHHsI IKCTPEeMATbHBIX 32/1a4»
(2018-2019 y.r.)

1. BapuanuoHHble 3aJaudl Ha YCIOBHBIM SKCTpeMyM. 3aJaud C KOHEUYHBIMH CBS3SIMU.
3amaua Jlarpamka. HeoOxoawmbie ycimoBus Ci1aboro 3KcTpemMyma. MeTox MHOXKHUTENeH

Jlarpanxa.

IIpemomaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«BAIIKUPCKHU TOCYJAPCTBEHHBIN YHUBEPCUTET»
®AKYJBTET MATEMATHKHA 1 HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHO®OPMAIIMOHHBIX TEXHOJIOT M U KOMIIBIOTEPHOUI
MATEMATHUKHU

DK3aMeHAIMOHHBII Ou1eT Ned
no Kypcy «HuciaeHHble MeTObI PelIeHHs IKCTPEMAJIbHBIX 3212
(2018-2019 y.r.)

1. 3anaua BapHUAIMOHHOTO HCYHCIICHUS co CBOOOTHBIMH rpaHullaMu Hu
¢dbynakmonanom boinbia J = . HeoOxomumbie ycinoBus
crnaboro skcTpeMyma (yHKIMOHana J . IIpumep.

[TpenonaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoii bonotHoB A.M. / /




OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEKXJIEHUE BBICIHIEI'O OBPA30OBAHMUSA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U THOOPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJIPA HHO®OPMAIIMOHHBIX TEXHOJIOI' M 1 KOMIIBIOTEPHOI
MATEMATHUKHA

IK3aMEeHALMOHHBIN OnieT NeS
1o Kypcy «UucjieHHbIe MeTO/IbI pelIeHHsI IKCTPEeMATbHBIX 32/1a4»
(2018-2019 y.r.)

1. Ipocreiimas 3amaya BapHALMOHHOIO MCYMCIECHMS C IOABMKHBIMU TDAHMIAMM IO
OTBICKaHMIO cnaboro skctpemyMa ¢ynkumonana J(v(x)). HeoOxoaumele ycioBus
ontuMaiabHOCTH (B ¢dopMe ypaBHEHHs] Diljiepa ¥ YCJIOBUU TPAHCBEPCATBHOCTH)
IpU  yCIIOBUSX:

y(a) = @y(a).y(b) = @,(b), rae @,(. llpumep.

[MpenonaBatens Mananosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIbHOE

YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«BAIIKUPCKHI TOCYJAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATHKHA 1 HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHO®OPMAILIMOHHBIX TEXHOJIOI M U KOMIIBIOTEPHOU
MATEMATHUKH

IK3aMeHAIIMOHHBII outeT Ne6
no Kypcy «HuciaeHHble MeTObI pelIeHUs IKCTPEMAJIbHBIX 3212
(2018-2019 y.r.)

1. O606menne npocreiimei 3a1a41 BAPUAIIMOHHOTO UCYMCIEHHUS TI0 OTBICKAHHIO CIIab0ro

skcTpeMyma GyHKIIMOHana J B 3a/1aue O0e3 orpannyeHuii. Heobxomaumeie ycioBust
ontumanbHocTH. [Ipumep.

[MpenogaBatens Manamnosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /




OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«BAIIKUPCKU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJIBTET MATEMATUKHA U HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA HTHOOPMAIIMOHHBIX TEXHOJIOT A 1 KOMIIBIOTEPHOI
MATEMATHUKHA

IK3aMeHAIIMOHHBIN OnJieT Ne7
no Kypcy «HucjaeHHbIe MeTObI PellIeHUsI IKCTPEMAJIbHBIX 32124

(2018-2019 y.r.)

1. O606H.I€HI/IC HpOCTeﬁmeﬁ 3aa4i BapHAllMOHHOI'O MCUHUCICHUA 110 OTBICKaAaHHUIO caaboro

IKCTpeMyMa (GyHKIHMOHAma J B 3a1aye ¢ (PMKCUPOBAHHBIM JICBHIM KOHLIOM u
CBOOOJIHBIM MPABBIM KOHIIOM . Heo6xoaumele ycnoBust ontumansHocTh. [Ipumep.
[MpenoxaBatens Mananosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEKXJIEHUE BBICIIEI'O OBPA3OBAHMUA
«BAIIKUPCKU TOCYJAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U UTHOOPMAILMOHHBIX TEXHOJIOT U
KA®EJPA THO®OPMAIIMOHHBIX TEXHOJIOT U 1 KOMIILIOTEPHOM
MATEMATHUKHA

IK3aMeHALMOHHBIN OnJieT Ne§
no Kypcy «UucjaeHHbIe MeTO/bI PellleHUsI IKCTPEMAJIbHBIX 32124
(2018-2019 y.r.)

1. OGuwe MoHATUS TEOPHH IKCTPEMANBHBIX 3aa4 B (YHKIMOHAIBHBIX MPOCTPAHCTBAX.
IlocraHoBKM 3aJad Ha OKCTPEMYM, KOPPEKTHO M HEKOPPEKTHO IIOCTABJIEHHBIE 3a7auu
MUHUMH3ALUN QYHKIMOHAIOB HA MHOXKECTBAaX M3 0aHAXOBBIX MPOCTpaHCTB . [Ipumepsr.

[TpenonaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /




OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJIBHOE
YYPEXJIEHHUE BBICIIEI'O OBPA3OBAHMUA
«BAIIKUPCKHU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJIBTET MATEMATUKHA U UHO®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOUI
MATEMATHUKHA

DK3aMeHAIIHOHHELIN OnieT Ne9
no Kypcy «HucjieHHbIe MeTObI pelleHUs] IKCTPEMAJIbHBIX 3212
(2018-2019 y.r.)

1. JubdepernupyemMocts (GyHKIMOHATIOB B cMbiciie @perre. ['pagueHT
dbyrkmonana. Knacesr dyuximonanos CP(U), p=1,2, C(U). [Ipumepst.

[MpenoxaBatens Mananosa A.P. / /

HN.o. 3aB. xadenpoit bonoraos A.M. / /

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIKUPCKUM TOCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJIBTET MATEMATHKHA U HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOU
MATEMATHUKHA

IK3aMeHANOHHEBIN 0ujteT Nel(
no Kypcy «HuciaeHHble MeTOAbI PelIeHUs IKCTPEMAJIbHBIX 3212
(2018-2019 y.r.)

1. HeobGxomuMmble M [OCTATOYHBIE YCIOBUS MHHMMYMA TJIaJKUX BBITYKIIBIX
(YHKLIMOHAJIOB Ha BBITYKJIOM MHOKECTBE U3 OaHaXxoBa MPOCTPAHCTBA

[TpenonaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /




OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«BAIIKUPCKU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U HHO®OPMAIIMOHHBIX TEXHOJIOI UiA
KA®EJIPA HTHOOPMAIIMOHHBIX TEXHOJIOT A 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHauOHHbIN OnyteT Nell
no Kypcy «HucjaeHHbIe MeTObI PellIeHUsI IKCTPEMAJIbHBIX 32124
(2018-2019 y.r.)

1. ®opMynsl KOHEYHBIX NpupaieHuii mis (ynxunuonanos J(u) € CP(U),
p=1,2.

[MpenoxaBatens Mananosa A.P. / /

HN.o. 3aB. xadenpoit bonornos A.M. / /

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
«BAIIKAPCKUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA 1 HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHOOPMAIIMOHHBIX TEXHOJIOT M U KOMIIBIOTEPHOI
MATEMATHUKHU

IK3aMeHALUOHHBI Onter Nol2

1m0 Kypcy «UncaeHHbIe METOAbI peme}ma 3KCTpeMaJIbHLIX 3agaqa»
(2018-2019 y.r.)

1. Tudppepenmupyemocts otobpaxenus (Gpynkiuonana) o I'aro, nponssoanas I'aro. Jlemma

06 omenke s pyrkimonaros J(u) € CH(U), p=1,2.

[MpenogaBatens Mananosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /




OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHMUAA
«BAIIKUPCKHU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJIBTET MATEMATUKHA U UHO®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOUI
MATEMATHUKHA

IK3aMeHAIMOHHBIN OnJieT Nel3
no Kypcy «HucjieHHbIe MeTObI PellIeHUs IKCTPEMAJIbHBIX 3212
(2018-2019 y.r.)

1. Boinmykiabie MHOXECTBAa W BBIMYKIIbIe (YHKIHMOHAJBI, MpuMepbl. Kputepuii
BBIMYKJIOCTH TJIAJKUX (DYHKIIMOHAJIOB.

[MpenoxaBatens Mananosa A.P. / /

W.o. 3aB. xadeapoit bonornos A.M. / /

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/IKETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«BAIIKUPCKHI TOCYJAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATHKHA 1 HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHO®OPMAIIMOHHBIX TEXHOJIOT M U KOMIIBIOTEPHOU
MATEMATHUKH

IK3aMeHaAMOHHBIN Onsietr Nel4
no Kypcy «HucjieHHble MeTObI pelIeHUs] IKCTPEMAJIbHBIX 3212
(2018-2019 y.r.)

1. Kpurepuit BeInykinocTu rajakux GyHkiuonanos. [Ilpumeps.

[MpenogaBatens Manamnosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /




OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30OBATEJIBHOE
YYPEKXJIEHUE BBICIHIEI'O OBPA30OBAHMUSA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U THOOPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJIPA HHO®OPMAIIMOHHBIX TEXHOJIOI' M 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHAIIMOHHBIN Ouer Nel5

1o Kypcey «UucjieHHbIe MeTO/IbI pellleHuUsl IKCTPeMATbHBIX 32124
(2018-2019 y.r.)

1. DkcTpeMarnbHbIE CBOMCTBA CHUIIBHO BBINYKIBIX (yHKIMOHAN0B. Teopema o
JOCTHKEHUU HWKHEN rpaHu U CXOIUMOCTH MUHHUMH3UPYIOLLIEH
IIOCJIEIOBATEIbHOCTH ~ CHJIBHO  BBINIYKJIOTO  TOJYHENPEPBIBHOTO  CHU3Y
¢dbynkuonana. KoppekTHOCTh 3a1a4u.

[MpenoxaBatens Mananosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEKXJIEHUE BBICIHIEI'O OBPA3OBAHMUA
«BAIIKUPCKU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJIBTET MATEMATUKU U UTHOOPMAIMOHHBIX TEXHOJIOT UiA
KA®EJPA HTHOOPMAIIMOHHBIX TEXHOJIOT UM 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHAIHOHHBIN onJier Nel6
1o Kypcy ((qHCJICHHbIe METOAbI pemennﬂ 3KCTpeMaJ1bHI)IX 3agaua»

(2018-2019 y.r.)

1. DxcTpeManbHble CBOMCTBA BBIMYKJIBIX (YHKIIMOHANOB. Teopema 0 TOukax
JIOKQJIbHOTO M a0COJIOTHOTO MUHUMYMa BBIITYKJIOr0 (DyHKIIMOHANIA.

[MpenogaBatens Manamnosa A.P. / /

W.o. 3aB. kadenpoii bonotnos A.M. / /




OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U THOOPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJIPA HHO®OPMAIIMOHHBIX TEXHOJIOI' M 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHAIMOHHBIN ouiet Nel7

no Kypcey «UucjieHHble MeTO/IbI pelIeHNs IKCTPeMATbHBIX 32124
(2018-2019 y.r.)

1. Kpurepwii BBITYKIOCTH TiIaAKHX (GYHKIHOHANOB J(1)€ C*(U). [TprMepsr.

IIpemomaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHMUA
«BAIIKUPCKU TOCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJIBTET MATEMATUKHA U UHO®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOU
MATEMATHUKHA

9K3aMeHAIlMOHHBIN Omiaer Nel8
no Kypcy «UucjaeHHbIe MeTObI pellleHUsI IKCTPEeMAJIbHBIX 32121
(2018-2019 y.r.)

1. Kpurepnii ontumansroctd GyHKuponanos J(u)€ CH(u), U<B. IIpumepsr.

[MpenoxaBatens Mananosa A.P. / /

W.o. 3aB. kadenpoii bonotHos A.M. / /

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIKUPCKUM TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJIBTET MATEMATHKHA U HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOU
MATEMATHUKHA

IK3aMeHALMOHHEBIN OujieT Nel9
o Kypcy «‘Iucne}mble METOAbI pememm 31ccheMa.m)m)1x 3agad»

(2018-2019 y.r.)

1. CunpHas W ciabasg CXOJOUMMOCTH IIOCJIEIOBATEILHOCTH B 0OaHAXOBBIX
nmpocTpaHcTBax. MHoOXkecTBa B 0aHAXOBBIX MPOCTPAHCTBAX: 3aMKHYTHIE, CJIa00
3aMKHYTbI€, ONKOMITaKTHBIC, C1a00 OMKOMIIAKTHHIE.

[MpenonaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoii bonorHoB A.M. / /




OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEKXJIEHUE BBICIHIEI'O OBPA30OBAHMUSA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U THOOPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJIPA HHO®OPMAIIMOHHBIX TEXHOJIOI' M 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHAIMOHHBIN ouieT No2(
1o Kypcy «UucjieHHbIe MeTO/IbI pelIeHHsI IKCTPEeMATbHBIX 32/1a4»
(2018-2019 y.r.)

1. CunbHO BhIyKIIbIe (pyHKIMOHANBL. [Ipumepsl. KpuTepuu CHIbHON BBITYKIOCTH
dyrxumonanos J(u)€ C'(u), U<H. [Tpumeps.

/

IIpemomaBatens Manamosa A.P. /

W.o. 3aB. kadenpoii bonoraor A.M. /

OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«BAIIKUPCKHI TOCYJAPCTBEHHBIN YHUBEPCUTET»
®AKYJBTET MATEMATHKHA 1 HH®OPMAIIMOHHBLIX TEXHOJIOT U
KA®EJIPA UHO®OPMAILIMOHHBIX TEXHOJIOI'M 1 KOMIIBIOTEPHOI
MATEMATHUKH

IK3aMeHALMOHHBIN OnJier No21

o Kypcy «UncjeHHbIe METOIbI PellieHUsT IKCTPEMATBHBIX 32121
(2018-2019 y.r.)

1. Kpurepnii cuiibHO# BbiykIocTd (GyHKIMoHaT0B J(1)€ C*(U). IpumepsL.

/

[TpenonaBatens Manamosa A.P. /

N.o. 3aB. xadenpoit bonornos A.M. /




OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUSA
«BAIIKUPCKU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U HH®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJPA HHO®OPMAIIMOHHBIX TEXHOJIOT U 1 KOMIILIOTEPHOI
MATEMATHUKHA

DK3aMeHAIIHOHHELIN OnJieT Ne22
no Kypcy «HucjaeHHbIe MeTObI PellIeHUsI IKCTPEMAJIbHBIX 32124
(2018-2019 y.r.)

1. @ynkuuoHansl B  0aHAXOBBIX  MPOCTPAHCTBAX:  HENPEPHIBHBIE,
MOJIYHENIPEpPhIBHbIE, C€Ia00 HEMpEpbIBHBIE, CJIa00 TMOJIYHENpPEPhIBHBIC, CBS3b
MEXIy HUMH  (BO3MOXXHO TIpPH  HEKOTOpbIX  ycioBusix).  Kpurepuu
MOJIYHENTPEPHIBHOCTH U CIIA00MIOTYHENPEPHIBHOCTH.

[MpenonaBatens Mananosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
«BAIIKUPCKHI TOCYJAPCTBEHHBIN YHUBEPCUTET»
®AKYJBTET MATEMATHKHA 1 HH®OPMAIIMOHHBIX TEXHOJIOT U
KA®EJIPA UHO®OPMAIIMOHHBIX TEXHOJIOT M U KOMIIBIOTEPHOU
MATEMATHUKH

IK3aMeHALUOHHBII OnteT No23
no Kypcy «HuciaeHHble MeTObI pelIeHUs IKCTPEMAJIbHBIX 32/1a)
(2018-2019 y.r.)

1. OGuue TeopeMbl 00 OTPAaHUYEHHOCTH CHUBY (CBEPXY) U TOCTHXKEHHUH
(GyHKIIMOHATIaMH SKCTPEMYMOB HA MHOXXECTBaX W3 0aHAXOBBIX MPOCTPAHCTB  —
0000111eHHbIE TeopeMbl Beliepirpacca (a1 GyHKIIMOHATIOB U MHOXKECTB,
Ha/ICTICHHBIX HEKOTOPBIMHU CBOWCTBaMH ). KOPpEKTHOCTH TOCTAaHOBOK 3a/1a4
MUHUMH3AIUH.

[TpenonaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /




OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YYPEKXJIEHUE BBICIIEI'O OBPA30OBAHMUSA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U THOOPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJIPA HHO®OPMAIIMOHHBIX TEXHOJIOI' M 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHAIIMOHHBIN ouieT No24

1o Kypcey «UucjieHHble MeTO/IbI pelIeHNs IKCTPeMATbHBIX 32124
(2018-2019 y.r.)

1. Teopema 0 DOCTHMKEHNUN HUKHEN T'PAHU U CXOIUMOCTH MUHUMHU3HUPYIOIIEH
MIOCJIETIOBATEIbHOCTH CHJIBHO BBITYKJIOTONOJYHENPEPHIBHOTO CHU3Y (DYHKIIMOHATA
Ha BBITYKJIOM 3aMKHYTOM MHOXECTBE  T'MJILOEpPTOBA MPOCTPAHCTBA

IIpemomaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIKUPCKU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJIBTET MATEMATHUKHA U UHOOPMAIMOHHBIX TEXHOJIOT UiA
KA®EJIPA THOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOU
MATEMATHUKHA

IK3aMeHALMOHHEBIN OujteT Ne25
1o kypcy «UucjeHHble MEeTOAbI PellIeHUs IKCTPEMAJIbHBIX 32121
(2018-2019 y.r.)

1. Meroasl MuHMMH3aMUA (ONTUMHU3AUKU) (QYHKIIMOHANIOB, 3aJaHHBIX Ha
MHOECTBaX M3 F'MJIHOEPTOBBIX MPOCTPAHCTB : TPaAUEHTHBIE METOIbI. Teopema o
CXOJUMOCTH METO/IA.

[MpenogaBatens Manamnosa A.P. / /

W.o. 3aB. kadenpoii bonotnos A.M. / /




PEJEPAJBHOE I'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICIHIEI'O OBPA30OBAHMUSA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHBIIA YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U THOOPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJIPA HHO®OPMAIIMOHHBIX TEXHOJIOI' M 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHAIHOHHBIN ouieT No26

1o Kypcy «Uuc/jieHHbIe MeTO/IbI pelIeHHUsI IKCTPeMATbHBIX 32124
(2018-2019 y.r.)

1. MCTOIII)I MHWHHMMH3alIUH (i)YHKHHOHaJIOB, 3aJaHHBIX Ha MHOXKCCTBAX nus3
FI/IJIB6CpTOBI>IX IMPOCTPAHCTB MCTOA IIPOCKIHMH TIpPaduvCHTA. TeopeMa 0
CXOOUMOCTH MECTOJA.

[MpenoxaBatens Mananosa A.P. / /

W.o. 3aB. kadenpoit bonornoB A.M. / /

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE
YYPEKXJIEHUE BBICIHIEI'O OBPA3OBAHMUA
«BAIIKUPCKU TOCYJAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U UTHOOPMAILIMOHHBIX TEXHOJIOT U
KA®EJPA THO®OPMAIIMOHHBIX TEXHOJIOT U 1 KOMIILIOTEPHOI
MATEMATHUKHA

DK3aMeHAIIHOHHBIN OnJiet No27
no Kypcy «HucjaeHHbIe MEeTO/bI PellleHUsI IKCTPEMAJTbHBIX 32124
(2018-2019 y.r.)

1. Meronbl MUHMMM3AIMK (PYHKIIMOHAIOB, 3aJlaHHBIX HA MHOXKECTBaX U3
TWJIBOEPTOBBIX IPOCTPAHCTB @ METOJA YCJIOBHOTO TIpaaueHra. Teopema o
CXOJUMOCTH METO/IA.

[IpenonaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /




OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/IZKETHOE OBPA30BATEJIBHOE
YYPEKXJIEHUE BBICIIEI'O OBPA3OBAHMUA
«BAIIKUPCKHU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U HHO®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJPA HTHOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHAIHOHHBIN OnJieT Ne28
no Kypcy «HucjaeHHbIe MeTObI PellIeHUsI IKCTPEMAJTbHBIX 32124
(2018-2019 y.r.)

1. Ilpocreimas 3agaya BapUAMOHHOTO HCYMCIEHHUS C 3aKPETUVICHHBIMU
KOHIIaMH, Bapuaiusi (yHKIMOHalda B 3TOM 3amade. Teopema O HEOOXOIUMOM
YCIIOBUHU CYIIECTBOBaHUs C1ab0ro sKkcTpeMyMa (hyHKIIMOHANA, ypaBHeHHE Diliepa,
AKCTpEMaH 3aJa4u.

[MpenoxaBatens Mananosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /

OEJEPAJTBHOE 'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA30OBAHMUSA
«BAIIKUPCKHI TOCYJAPCTBEHHBIN YHUBEPCUTET»
®AKYJBTET MATEMATUKHA U THOOPMAIIMOHHBIX TEXHOJIOT Ui
KA®EJPA UHO®OPMAIIMOHHBIX TEXHOJIOI'M U KOMIIBIOTEPHOI
MATEMATHUKHU

DK3aMeHAIMOHHBII oujier No29
no Kypcy «HucjaeHHbIe MeTObI PelIeHUs] IKCTPEMAJIbHBIX 32124
(2018-2019 y.r.)

1. O6001IeHne TpoCTeHIIel 3a/1aud BapUallMOHHOTO MCUHUCIICHHS TI0 OTHICKAHUIO

cmaboro skcTpemyMa (QyHKIMOHama  J , 3aBHUCAILIETO OT IPOM3BOIHBIX
BBICILIUX OPSIAKOB . YpaBHenue Oitnepa — [lyaccona. [Ipumepsr.
[TpenonaBatens Manamosa A.P. / /

W.o. 3aB. kadenpoii bonotnos A.M. / /




OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/IZKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
«BAIIKUPCKU TOCYJIAPCTBEHHBII YHUBEPCUTET»
®AKYJBTET MATEMATHUKHA U HHO®OPMAIIMOHHBIX TEXHOJIOT UiA
KA®EJPA HTHOOPMAIIMOHHBIX TEXHOJIOT U 1 KOMIIBIOTEPHOI
MATEMATHUKHA

DK3aMeHaAIHOHHEBIN OnJiet Ne3(
no Kypcy «HucjaeHHbIe MeTObI pellleHUsI IKCTPEMAJTbHBIX 32124
(2018-2019 y.r.)

1. OO6o6meHue mnpocTeiliell 3agayd BapUAllMOHHOTO HCYHUCIEHUS 11O
OTBICKAHHMIO CJIA00T0 3KCTpemMyMa (yHKIHOHana  J , 3AaBUCAILIEIO OT
HecKoNbKUX (QyHkimidl. Cucrema auddepeHunanbHbIX ypaBHEHU Oiinepa.
[Tpumep.

[MpenoxaBarens Mananosa A.P. / /

W.o. 3aB. kadenpoit bonorHoB A.M. / /
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13.

14.
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20.

IIpunoxenue 3

Bapuanrtsl 3aganuii qias PI'P
BapuanT Nel

Haiitu sxcTpemains ¢pyHKIMOHAA B CIEAYIONINX 3a/1a4ax:

iy v2) = Jy (3ya +9132)dx; ya(0) = y2(0) = 0, y1(1) = €, v, (1) = 1/e.

T, = g . - a
Jys v2) = (v, =, + 2y, + 2y, cosx + 2y3 )dx; yy(0) = -1, y2(0) = y2(m)=0,
ya(m) =1+

)=l (™ +y2)dx y(0) = 0, y(xy) = 1.

Iy)= j;“’f (™ —y2)dx; y(0) = 0.

)=l (3™ = y? + 4y cosx)dx; y(0) = 0.

)= (" = y?)ax+y2(0) - y2 ) + 4y(5)

Hywya) = fy 00 +ys + Ddx;

y1(0) = y2(0) = y2(1) = 0,3, (1) = 2; yi+y:—2x2=0
Hynya) = Iy O — w2 ax;

y1(0) = y2(0) = yy () = 0,y () = g,}l — v, +cosx =0

1.
Ny va)= I O + y2)dx;
12(0) = 3200 = 0,,(1) = 1,y2(1) = ~3; [ yiyidx = 0;

W)=y VL H T dx vixg) = x2,9(x,) = x, — 5.

BapuaHT Ne2

Haiitu OKCTpeMaJlb (I)YHKI_[I/IOHaJ'Ia B CJICAYIONIUX 3a/lavax:

Lo Sy = JE (087 +057 + 200 ) dx; val0) = v2(0) = 0, a(m/2) = 1, v, (/2) = -1,

2. Sy = [FOE+yi -y —y, +cosx) dx;

w(0) =v(0)=xn G) =1 G) =—1;,v —y,—sinx = 0.

1 ~z ~Z
3. Ty v2) :fﬁ '[}i +y, — 2}-‘1}=3}dx ; ¥1(0) = y»(0) = 0, y4(t/2) = sh1, y, (1/2) = -sh1.

1 .2 ~z 7
4 Jyuyad=Jy (3 +2 497 )dx;

¥ (0) ==2,1,(0) =1, y,(1) =—e Ly, (1) =0y, — v, =0

5. J(ynva) = J2 (33 7s — 12 )dx; ya(0) = va(0) = 0, ya(n/2) = 1, vz (m/2) = 1.



1, -2 3z
6. Jynya) =00 + 9, + dx;

y1(0) = y,(0) = y2(1) = 0,14 (1) = 2; vty —2x2=0

7. Jyuya) = Jy (ays +yay2)da; va0) =va(0) = 0, ys(1) = e, v, (1) = 1/e.
8. Jlys, v2) = f[;"{}f - }":}ﬂ’xF

v1(0) = y2(0) =y () = 0, y2(m) = ;—r,}l —v,+cosx =10

1 b3 gz
9. Jynv) =l (3 +ys +2y)dx;yi(0)=y,(0) =1, y4(1) =3/2,y, (1) = 1.
10. Jy)= f; veinxdx;

}{ﬂ} = ﬂ; }{n’} = J"I:}_.':dx _ gn_

BapuaHTt Ne3
Haiitu sxcTpemains GpyHKIMOHAA B CIEAYIONINX 33/1a4ax:

. P— - .. .
1. Jly,y2) = fu {}i —¥, +2ny, + 2y, cosx+ 2}-‘5}1:!%; y1(0) = -1, y5(0) = y,(r)=0,

ya(m) =1+m.

2. Jy)=Jy O+ gy,

¥(0) =0, y(1) = e4;, e *ydx = (1 —3e7?)

1

S P
3. Jy)=ly VI+y T dx y(0) = 0; yix) = ——.

1 - -
4. My vo)= Jy mymdx;
y1(0) = y,(0) = y,(1) = 0,y,(1) = l;f[,,l ydx = 1, fDl vodx =0

5. )y)=Jy N1+ yTdxn y(xg) = x2,y(x,) =x,— 5

1.
6. Jlyyy2)= ..rg. (v + y2)dx;
¥1(0) = 12(0) = 0,3,(1) = 1,y,(1) = =3; 3, y2dx = 0

7. 3(y)= [y dx% y(0) = 0; y(xy) = x,-1
8. Jlyyy2)= fﬁl '[}l: + }-‘;}tix;
11(0) = y2(0) =y, (1) = 0= y,(1) = 0, y,y,dx=—2
9. Jlynya)=fy (3 + 35 +2y1)dx;vi(0) = y2(0) = 1, ya(1) = 3/2,y, (1) = 1.

1 .
10. J(ys, y2)= [ 203y — 2 )dx;



=

N

w

E

b

o

~

o

9.

. . . . 1 =+ = 4
y1(0) = 32(0) = y,(1) = 0,3, (1) = 2; [ 3, 3dx = -

BapuaHT N4

Haiitu skcTpemans GyHKIMOHANIA B CASAYIOIMIMX 3a/1a4ax:

=" (v = y*)dx y(0) = 0.
ynva) = Lo Oy + v2 + 35 )dx;

(@) =12 3(a) =y 3 (B) =y V(D) =iy +y —1=0

. |1+;r~=
y)=J5 = —dx: y(0) = 1, ylxs)=xr-L.

Wy)= [, 4y"y2dx +y*(0) — 8y(3)

J(y):fg{'}-“: —y? + 4y cosx)dx; y(0) = 0.

)= S35 =y )+ 720 =20 + 4 )

=L (™ + ¥2)dx y(0) = 0, yix,) = 1.

Iy)=Jy (v + 37 —4ysin Xy +237°(0) +20(7) -y ()

iy)=ly"* (y—y7)dx y(0) = 0.

1 [ [
10. J(yy, y2) = .-r.;. (v + 2y +Ddx;

=

N

w

4.

o

y1(0) = y,(0) = y2(1) = 0,14 (1) = 2; vty —2x2=0

BapuaHTt Ne5
Haiitn skcTpemanb GyHKUMOHANa B CneayoLmx 3agadax:

Ly va) = Jo (3404 + 63 + 122235 )dx 5 v4(0) = 2(0) = 0, ys(1) = 2 (1) = 1.
Jiy)= J3(3' = 3* + 4y cos x)dx; y(0) = 0

3y v2) = Jy (30 +010y ) dx valD) = 1, val1) = 5(3)=0, y2(3) = In 3+ 1.
)=y 37+ y2(0) =207 (M)

i=ly (v +y2)dx—2sh 1y(1).



10.

1 4¢
J(y): .-r[:. + dx;
v(0) = y(1) = CI;_,&,,l vdx =0, _,I"ﬂl xydx =10

W)=l5 (20'Ga' +1)dxc+337 (1) - 37 (e)—4x(e) .

Jys va) = J§ OF + 25 + 200 dx;

}l{ﬂ} = lj}r:{ﬂ} = —]_J ¥y (1:_?) = %4— lj}-‘: (g) = TE — l’}l + }: —dr =10
Viys ) =y (} +y? +2ye” )dx ;y (0) =0,y(1) = 1/2e.

1 r2 ¢l
2. )(y,y2)= I[:. (3'1 +1; Ydx;
y1(0) = y2(0) =y (1D =0 = y,(1) = ﬂ;fﬂl Vi Vadx = —2



IIpunoxenue 4

BapuaHnTtsl 3aaHuii 1Jist J1Ia00pPAaTOPHBIX padoT

JlabopaTopHasi padora Ne 1
«lIpocmeiiman 3a0aua 6apuayuoOHHO20 UCHUCIEHUA C 3aKPEenaeHHbIMU Konyamu. Oboouenus
npocmeiiuieil 3a0a4u 6apUAWUOHHO20 UCHUCTCHUA: (YHKYUOHAT, 3A8UCAUUIL OM NPOU3BOOHBIX
8bICUIUX NOPAOKOB, PYHKUUOHA 3A8UCAWUN OM HECKOAbKUX (ynkyuil. Bapuayuonnasa 3adaua c
HOOGUICHBIMU ZPAHUUAMU (KOHUAMU)Y.

Bapuanr 1

T

1. Hantu skctpemans dyHKuMoHana J (yy, va) = JE(l{ + .1'5: +2wy, )dx ;¥1(0) =v,(0) =0, y4(rt/2) =1, vy,
(m/2) =-1.

2. Haitu akctpemansb GyHKUMOHana J (yy, y,) = _]"E!,j {j-‘f + }-‘f - }-‘.f — }-';: + cosx) dx;

y1(0) = y,(0) =y, G) =Ly G) =-1y —y;—sinx=0.

Bapuant 2

1. Haintu akcTpemanb GyHKUMOHaNa J (yy, vs) =_,|"[:,1 '[h_ + }-';: - 2}-‘1}-'3}dx ;¥1(0) = y,(0) = 0, y4(1t/2) = shil, y,
(rt/2) = -sh1.
1

2. Haltn skcTpemanb dyHKUMoHana J (yy, y,) = fD (}-‘i_ + 2}:;: + ;-n_.:) dx ;

¥1(0) ==23,(0) =1, 3 (1) =—e1y,(1) =0y, —y, =0

BapuaHT 3

1. Haiitn skctpemanb dyHKumoHana J (yy, y) = fﬁ; (3472 — 312 )dx5y4(0) = v5(0) = 0, y1(1/2) = 1, y, (1/2) = -

2. Haitu akctpemanb GyHKUMoHana J (yy, y,) = ful{jf + }-‘;: + 1)dx;

y1(0) =y (0) =y (1) =0,(1) =2y, + v, —2x2 =0



BapuaHT 4

o 1 PR
1. Haiitn skcTpemant dyHkumoHana J (yy, vo) = [5 (3394 + 132 )dx;v1(0) = v2(0) = 0, ya(1) = e, y, (1) = 1/e.
T ~Z 1
2. Haintn akctpemansb yHKUMOHana J (yy, y,) = fu '[}!l -V, }dx;

y1(0) = ¥2(0) = yy () = 0, y2(m) = ;—r,}l —v,+cosx =10

BapuaHTt 5

1. Haitu akcTpemanb GyHKUMOHaNa J (yy, Ys) :fD1 {}ld + }-';: + 2}-‘1}dx ;v1(0) =v,(0) =1, v4(1) =3/2, v, (1) = 1.

2. Haitu akctpemanb GpyHKUMOHana J(y)= _]"; v sinx dx;

¥(0) =0, y(m) =m; [[y*dx=1n

-

Bapuanr 6
1. Haliti akcTpemanb pyHKLUMOHANA

- . .. .
J(yy ¥2) = .rru. '[H =¥, +2yy, + 2y, cosx + Z}TE}Lix; y1(0) = -1, y5(0) = y,(r)=0,

ya(m) =1+m.

2. Haiitu sxcTpeMans GyHkipoHana J(y)= f: (" + ¥ dx;
¥(0) =0, y(1) =€\ [ eydx = 2(1—3e7?)

Bapuanr 7

1. Haitu akcTpemanb dyHKUMOHanNa J(y)= f;"\.' 1+y dx; y(0) =0; y(x4) = 2

1-x. o

2. HawTtn akcTpemanb dyHKUMOHana J(y y,)= f; }:i}fédx;

$1(0) = 2(0) = 33.(1) = 0,y,(1) = 1, yydx = 1,J; y2dx =0



BapuaHTt 8

1. Haiitv akcTpemans pyHKUMoHana J(y)= f;"y' L+ y “dx; y(xp) = x5, y(x))=x,—-5

2. Haltu aKkcTpemanb GyHKUMOHaNa J(yy, y,)= fD1 (v +v5)dx;

y1(0) = y2(0) = 0,3,(1) = 1,y,(1) = —3;[, y,y,dx = 0

BapuaHt 9

1. Haitu akcTpemanb dyHKUMOHaNa J(y)= f;"y':dx; y(0) = 0; y(x1) = -x1-1
2. HawiTtn akcTpemanb dyHKUMoHanal(y, y,)= fDl {j.-‘r + }-‘éz}dx;
v1(0) =y, (0) =y (1) =0= y,(1) = ﬂ;fDl Yy Vadx = —2

BapuaHt 10

1. Haitu akcTpemanb ¢oyHKUMoHana J (yy, va) =ID1 {hd + }-‘: + 2}-‘1}113: ;¥1(0) =v2(0) =1, y4(1) =3/2, v, (1) = 1.

2. Haiitn akcTpemanb dyHKumoHana J(yy y,)= fD1 x(y — yo)dx;

$1(0) = y2(0) =y, (1) = 0,3, (1) = 2;, ¥ y2dx = —=

Bapuanr 11
1. Haitu akcTpemanb GpyHKUMOHanNa J(y)= _]"ﬁm_ {};: - }-‘j}dx; y(0) =0.

2. Haiitn akcTpemanb dyHKUMoHana J (y, y,) = _,I:{}-‘l + .+ _'].-';}dx;
@ =31 3@ = (1) = 1Y @) =y —1=0

Bapuanr 12
. I1+_:;~=
1. Haitu akcTpemanb dyHKUMOHaNa J(y)= f;'u dx: y(0) = 1, y(x1)=x:-1.

¥

2. Haitn akcTpemanb GpyHKUMOHaNa J(y)= f; 4}?15}-‘:dx +y*(0) —8y(3)



BapuaHTt 13

1. HaliTv aKkcTpemanb dyHKUMoHana J(y)= fg{'}-": —v? + 4y cosx)dx; y(0) = 0.

2. HaiTtn skcTpemanb dyHKUmMoHana J(y)= fé{}-‘ﬂ - }-‘:}dx+ y2(0) — }-‘3{::—?} + 4}-‘{?}

BapuaHTt 14

1. Haitu akcTpemanb dyHKUMOHana J(y)= f;;{};: + }-‘:}dx; y(0) =0, y(x1) = 1.

2. Hauntm akcTpemanb GyHKUMOHaNa
)=y 07+ —4ysin ¥)dx+2y7(0)+20(7) - ()

BapuaHTt 15

172 -
1. Haitu akcTpemanb dyHKUMOHanNa J(y)= fD {}-‘ -y }dx; y(0) = 0.

2. Haiit akcTpemans dyHKumoHana J (y, y,) = ful (vi* + 35 +1)ydx;
y1(0) =y (0) =y (1) =0,m(1) =2y, + v, — 2x> =0

Bapuanr 16
1 r r <5
1. Haitu akcTpemanb dyHKUMOHaNA J (yy, Y,) = fu (J'ﬂ'; + bxy + le-y:)dx ;¥1(0) =v2(0) =0, y4(1) = v,

(1)=1.

2. Haitu skctpemans pyHKUmMoHana J(y)= JE{:J": — " +4y cosx)dx; y(0) = 0.



Bapuanr 17
3 '
1. Haintu akcTpemanb oyHKUMOHana J (yq, va) = fi (J.:L'l‘ + 3 ) dx;ya(l) =1, y2(1) =y3(3)=0, yi(3) =In3 +

1 f-‘ 3 3
2.  HaiTtv skcTpemanb dyHKumMoHana J(y)= fu Ve + v (0 =217 (1)

BapuaHTt 18

1 2 - )
1. Haitu akcTpemanb dyHKUMOHaNa J(y)= fu (}-‘ + }-‘-) dx — 2sh 1 y(1).

1,
2. HaltTn akcTpemans dpyHKUmMoHana J(y)= fD Vv dx;

y(0) = y(1) = ﬂ;fDl vix =0, _,I"ﬂl xydx=10

BapuaHt 19

1. Ha¥itv akcTpemanb dyHKUMOHanNa J(y)= f; (23" (" + Wdx+317 (1) -y () —43(e) .

2. HaliTn akcTpemanb dyHKumnoHana J (yq, ya) = _]E (:I.'{: +:I.';: +2yv,) dx;

w(0) =1,v,(00=-1,v G) = §+ 1,y G) = ?— l;}:l + }-'; —dx =10

BapuaHt 20

1. Haitu akcTpemanb dyHKUMoHana J (yy, va) =fD1 (}-‘13 +v? + 2ye” )dx ;v (0) =0, y(1) = 1/2e.

1. 2 r2
2. Haiitv akcTpemanb dyHKumoHana J(yy y,)= fD (v + 33 )dx;

1(0) = y2(0) =y, (1) = 0= y,(1) = 0, y,y,dx= -2






