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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
OIIK-3 CniocoOeH UCIoIb30BaTh B NIEAarornyecKoi AesITEIPHOCTH HAyYHbIC 3HAHUS B c(pepe MaTeMaTUKH U

nH(pOpMATHKH

ITK-7 Crioco0GeH ucnoib30BaTh CUCTEMATUYECKUE TEOPETUUCCKHIE U MMPAKTHUCCKUE 3HAHMS JIJISI TTOCTAaHOBKHU
Y PEIICHH UCCIIeIOBATEIIbCKUX 3aad B 0071aCTH 00pa30BaHUs

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B

cepe:

40 CKBO3HBIE BUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MPOMBIIIICHHOCTH (B cdepe

HAy4HO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3pabOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnerenuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
[IK-7 Cnocoben WCIIONB3YyEeT  CHCTEMAaTHYeCKHe  TEOPETUYECKHE U
HCTIOJIb30BATh MpPaKTUYECKUE 3HAHWA [JI1 TIOCTAHOBKM M  PEIICHHS
cHCTEMaTHYeCKue HCCIIEeIOBATENBCKUX 33124 B TIPEIMETHOH 00nacTu

TEOPETHYECCKUE U
NpaKTHYCCKUE 3HAHUS JIIS
MOCTaHOBKH U PEIICHUS
UCCIIEI0BATEILCKHX 33139 B
obnactu 00pazoBaHUs

OIIK-3 Criocoben
WCIIONB30BAaTh B
MelaroruyecKou
NesITeTFHOCTH HayJHbIe
3HaHUsA B chepe
MaTeMaTHKH U
nH(pOpMATHKH

AHamM3upyeT CoAcpKaHHE IIKOIBHBIX YYCOHHKOB  C
TOYKH 3PEHUs pealiu3allid MPOTrPaMMBI; peliaeT 3a1adu
Ha BBIYUCIICHUE U JIOKA3aTEIECTBO

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHIIHI:

OIIK-3 Cnoco0eH uCmob30BaTh B MENArOTHYECKON NEATEIbHOCTA HAay4yHBbIC 3HAHUS B
chepe MmaTeMaTHKy U HHHOPMATUKHI

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OTIPEICIISIFOITIX OuHast
MEKIUCLUMIUTMHAPHBIE | (ceMecTp)
CBs3HU 1 2 8
1 |[ApanmuTHdeckas + | +
TeOMETPHS
2 |MaTtemaTnueckas +
JIOTHKA
3 |Hayuno-uccnenoBaren +
bCKas paborta




[IK-7 CnocobOeH HCMONb30BaTh CUCTEMATHYECKUE TEOPETHUYECKUE U TMPAKTHUYECKHE
3HAHUSA JUIS IOCTAHOBKU M PEIICHUS UCCIIEeI0BATEIbCKUX 3a/1a4 B 001acTi 00pa3oBaHUs

Ne HaumenoBanue ®dopma
n/m JIMCITUILINH, oOyueHwMst
OIpCACTAOIINX Oynas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 1 2 3 4
1|PyTorch +
2 |Mccenosanue +
onepanui
3 |Ucropus mateMaTuku | +
4 |HayuHo-uccnenoBaren +
bCKas paborta
(momyuenue

MIEPBUYHBIX HABBHIKOB
HAyYHO-HCCIIEI0BATE
bCKOU Pa0OTHI)

5 {OcHOBBI +
IIPOrpaMMHUPOBaHUS
Ha C++

6 |CoBpeMeHHBIE +
TEXHOJIOTUH
POTPaMMHUPOBAHUS

7| Teopust anropuTMOB +

2. MecTo nucuuiuiaabl B cTpykrype OII 0akanaBpuara:

HNuctunnHa  «DyHKIMOHATBHO-TU(PGEpeHITNATbHBIE ypaBHEHUS W BKJIIOYCHHS» H3y4daeTcs B 7, 8
cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 6 3.€.

Ounas: 6 3.¢.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 216
KonrakTHast pabora 68
Jlexmm (Jlextmm) 34
[Tpakruueckue (Ilpakt. pad.) 34
CamocrositensHas padota (CP) 76
OK3amMeH 72

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
7 cemecTp




1 DJeMeHThI TEOpUU Beimonnenue
GbyHKIMHN 1 ) IPAKTHYECKUX
(YHKIIMOHATHHOTO 3aJaHuN
aHam3a

2 Paspemmmocts Beimonnenue
HEJTMHEWHBIX MPAKTHYECKUX
(GYHKIIOHATBHO-AH 2 3aJaHuN
bdepeHIranTbHBIX
YpaBHEHUH

3 Teopemsr 06 Brimonnenue
OIEPATOPHOM MPAKTHYECKUX
HEPABEHCTBE. 3aJaHuM;
OneHku pemeHuit 2 KontponbpHas
(byHKLIMOHATBHO-TU pabora
bdepeHIranTbHBIX
YpaBHEHUH

4 MeTtoabt Brinonnenne
MPHUOITIKEHHOTO MPAKTHYECKUX
peleHus 3aJjaHUN
HEJIMHENHBIX 2
(GYHKIIMOHATBHO-AH
bdepeHIranTbpHBIX
YpaBHEHUH

5 JInneinbie Brimonnenue
ypaBHEHUS B ) MPAKTHYECKUX
0aHaxOBBIX 3aJaHuN
MPOCTPaHCTBAX

6 Teopus MMHENHBIX KontponbpHas
(byHKLIMOHATBHO-TU pabora;
bdepeHIranTbHBIX 2 Brinonnenue
YpaBHEHUH PAKTUYECKUX

3ajaHUN

7 JIuneitnbie Pecdepar; 3auer
YpaBHEHUS C 4
MOCJENCUCTBUEM

8 cemecTp

8 Meronsl Brimonnenue
MPHUOITIKEHHOTO MPAKTHYECKUX
MOCTPOEHUS OOIIETO 3alaHui
peLIeHUs JTMHENHBIX 2
(GYHKIIMOHATHHO-IH
bdepeHIranTbHBIX
YpaBHEHUH

9 Teopus Brinonnenue
abCTPaKTHBIX IPAKTHYECKHUX
(GYHKIIMOHATBHO-AH 2 3aJaHuN
bdepeHIranTbHBIX
YpaBHEHUH

10 JuddepeHnnanbHbI KonTponbHas
€ YpaBHEHUS, pabora
YIOBJIETBOPSIOIIUE 2
YCIIOBUSIM
Kapareonopu




11 MHoro3Ha4yHsIe Beimonnenue
0TOOpaXeHHUs B > 1 a2 | o IPAKTHYECKUX
KOHEYHOMEPHBIX 3aJaHuN
MIPOCTPAHCTBAX.

12 JuddeperunanbHbI Brinonnenue
€ BKJIIOYCHHSI. NPaKTUYECKHX
JuddeperunanbHbI 3a/laHui
© ypaBHEeHHS ¢ > 12| a
pa3pbIBHOH 1O
(hazoBbIM
NIEPEMEHHBIM
IIPaBOM 4acCThIO.

13 QYHKIMOHAIBHO—] KontponbpHas
udpdepenimansusie | 4 | 4 | 8 pabora
BKJTIOUCHUS

14 OLeHKH pelIeH Brimonnenue
(GyHKLIMOHATBHO-TU IPaKTUYECKUX
(b(bepeHHI/IEUIBHBIX 44|10 3aJIaHAN
BKJIIOUEHUH U
HPUHIUI
IUIOTHOCTH

Tema 1. DiiemeHTbI TEOPUM PyHKUMHA M PYHKIMOHAJIBHOIO AHAJIN3A
Jlekumus.
[Ipeamer kypca. Kparkwmii mcropuueckuit 0030p. Merpuueckue mnpoctpaHcTBa. Cxomumoctb. [lomHbie
MeTpuueckre MpocTtpaHcTBa. [IpuHIMI cxUMaromux oToOpakeHUil. KoMmakTHOCTE B METpUYECKUX
npoctpancTBax. Teopema Apuena. JluneiliHble mnpocTpaHcTBa. HopmupoBaHHBIE MPOCTPAHCTBA.
HenpepeiBHble  nuHEiiHbIE (QYHKUMOHAIBI HAa HOPMHUPOBAaHHBIX MpocTpaHcTBax. CompsikeHHOe
npocTtpadcTBo. Cnabas Tonosorust U ciabast cxogumocTts. Mepa Jlebera. Mzmepumsbie pynkmu. MuTerpan
Jle6era. IlpocTpaHcTBa cyMMHupyeMbIX (yHkmmi. Kputepmii KOMIAKTHOCTH B TPOCTPAHCTBE
HenpeprwiBHblii pynknronan B . MaTerpansusbiil onepatop B Ilpunnun [llaynepa HemoaBuKHOM TOUKH.

IIpakTnyeckoe 3ansATHE.

1 1. IIpumepsl METpUUYECKUX MPOCTPAHCTB. [I[pUMepbI MOJHBIX METPUUYECKHUX MTPOCTPAHCTB, B
KOTOPBIX CYLIECTBYIOT MOCJIEI0BATEILHOCTH BIOKEHHBIX IIAPOB C MYCTHIM MEPECEUECHUEM.

2 2. IlpuBectu npuMepsl pa3iTuYHbIX METPUK B . [Toctpouts cdepsl B

JUISL pa3HBIX 3HAYECHHI

3 3. IlpuBecTu mpuMepbl METPUK B MPOCTPAHCTBAX , OTHOCUTEJILHO KOTOPBIX 3TH MPOCTPAHCTBA
SIBJIIFOTCS. Y HE SBIIAIOTCS ITOJIHBIMMU.

4 4.  Kakue u3 CIeayoluX MHOXKECTB SIBJISIOTCS OTHOCUTEIBHO KOMIIAKTHBIMU B COOTBETCTBYIOIIUX
METPUYECKHUX MTPOCTPAHCTBAX:

Tema 2. PazpemiuMocTh HeJIMHENHBIX (PYHKIIUOHAJIBHO-IN PP epeHIIHATbHBIX YPABHEHU

Jlekumus.
Henuneiinbie BoJBTEppOBBIE OlEepaTopbl. TeopeMbl O pa3permuMo—CTH 3aaud Komwm s HEeTMHEWHOTO
ypaBHeHUsT BonbTeppa B MpO—CTpaHCTBE CyMMHpPYEMbIX (GYHKIHM, X NPUMEHEHHE K HCCIEI0BaHUIO
paspemrMocTd (pyHKIHOHANBbHO-IU(pepeHnanbHbIX ypaBHEHUH. Paz—pemmmMocts KpaeBoil 3amauu is
dbyHKHOHATRHO-TU(GepeHImanp"HOTO ypaBHeHUsA. OO0OIICHNE TOHATHS BOJBTEPPOBOCTH OIEparopa.
OmnepatopHble ypaBHEHHs] ¢ OOOOIIEHHO BOJBTEPPOBBIMU OINEPATOPaMU B MPOCTPAHCTBE CYMMHPYEMBIX
¢dbynknuii. TeopeMbl 0 CBOWCTBaX (YHKIIMOHAIBHO-TU(G()EpEHIINATBHBIX YpPaBHEHHH C 00O0OIIEHHO
BOJIETEPPOBBIMU OTIEPATOPAMHU.

IIpakTnyeckoe 3ansATHE.

1 1.  [larp ompeneneHue U NPUBECTH MIPUMEPHI BOJIBTEPPOBBIX OTOOPAXKESHUI

2 b



2 2. HeoOxoauMoe 1 JOCTATOYHOE YCIOBUE ICHCTBHS U BOJIBTEPPOBOCTH OIeparopa

3 3. HeoOxomuMoe 1 JOCTaTOYHOE YCJIOBHE JICHCTBHS M BOJBTEPPOBOCTH OIepaTopa

4 4. HeoOxoauMoe U JOCTATOYHOE yCIOBUE ACHCTBHS U BOJIBTEPPOBOCTH JTMHEHHOTO HHTEIPAIBHOTO
oreparopa .

5 5. Hccnenosarh pa3pelIMMOCTb, €IUHCTBEHHOCTh PELICHUS B IPOCTPAHCTBE  yPABHEHUM:

1 6. Hccrnenoarh pa3peminMOCTb, €IMHCTBEHHOCTh PEUICHUS B IPOCTPAHCTBE  YpaBHEHUM:

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

N3yuenune TeopeTnyeckoro Marepuaia, pa3oop J0Ka3aTesbcTB yTBepKAeHUH. CaMOCTOsITEIBHOE
JI0Ka3aTeJIbCTBO MPOCTHIX YTBEPIKICHUN O Pa3pelIMMOCTH KOHKPETHBIX YpaBHEeHUH. Perenne 3a1aq u
yIpaXKHEHUH 10 00pas3ily; pelieHre BApUAHTHBIX 33184 U YIIPaKHCHUH.

Pexomenoayuu. Obpamums enuMmanue Ha NPUHYUNGL HENOOBUINCHOU MOYKU, HA MemoObl NPOBEPKU UX
yenogutl 0isi KOHKpemHbulX omobpadicenuti. Paccmompems cnocodvl ceedenuss HA4anvbHOU 3a0adu 0
DYHKYUOHATILHO-OUDDepeHyuanbHbIX  YPABHEHUN K UHMESPANbHO-QYHKYUOHATbHOIM — YDAGHEHUAM 6
NPOCMPAHCmMee HEeNnpepvlHbIX (QYHKYUtl (OMHOCUMENbHO UCKOMOU (QYHKYUU) U 8 HpoCmpancmee
cymmupyemvlx QyHKyutl (OmHOCUMENbHO NPOU3BOOHOU UCKOMOU QYHKYULL).

Tema 3. Teopembl 00 oneparopHom HepaBeHcTBe. OLEHKH pelIeHU i
(pyHKIMOHAIBHO-IHPPepeHIHATBLHBIX YPABHEHU

Jlexknus.
Konycbl B 0aHaxoBOM mpocTpaHcTBE. Teopembl O HENOABIKHBIX TOYKAX MOHOTOHHBIX OIEpaToOpOB.
Teopembl 0 pa3pemIMMOCTH M OIICHKAaX peUlIeHUH (QyHKIHMOHAIBHO-IU(PepeHINaIbHbIX YPaBHEHUH C
MOHOTOHHBIMH omepaTopaMu. J(H(HEeKTUBHBIC METOABI PELICHUS ONEPATOPHBIX HEPABEHCTB B IMPOCTPAHCTBE
CYMMHPYEMBIX (PyHKITHIA

IIpakTH4eckoe 3aHATHE.

1.  CdopmynupoBats orpeieieHHe MOJIHOTHI, CEKBEHI[MAIBHOMN MOJTHOTHI YACTUYHO YHOPSA0YEHHOTO
npoctpaHcTBa. [IpuBecTu npuMepsl COOTBETCTBYIOLIUX MPOCTPAHCTB.

JlaTe onpeeneHus reOMETPUYECKUX CBOMCTB KOHYcCA.
Cdopmymnuposars Teopemy Knacrepa-Tapckoro.
Cdopmynupoarb Teopemy Tapckoro-Kantoposuua.
[Topsanok bumona-®enrca.

S kW

HccnenoBars pa3penImMoCcTh KOHKPETHBIX YPaBHEHUH C HCIIOJIb30BAHUEM TEOPEM O HEMOABM)KHBIX
TOYKaX MOHOTOHHBIX OIIEPATOPOB.
HccnenoBars pa3pelIinuMoCTh KOHKPETHBIX (PYHKIIMOHANBHO-TU(GEepeHIINANBHBIX YPaBHEHUH C
MOHOTOHHBIMH OIlE€paTopaMu

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
N3ydeHne TeopeTHuecKoro Matepuana, pa3oop JI0Ka3arenbCcTB yTBEpKAeHUH. CaMOCTOsATeIbHOE
JI0Ka3aTeIbCTBO MPOCTHIX YTBEPKACHUI O KOHKPETHBIX Mu(depeHIINaTbHBIX HEpaBeHCTBAX. Penienue
3a/1ad ¥ YIpakHeHUH 1o 00pa3ily; pelieHre BApHaHTHBIX 33a7a4 ¥ YIIPaKHEHUH.
Pexomenoayuu. Hauamo pabomy nao yuebnvim mamepuaniom ¢ pazoopa nemmwl I ponyonna — npocmetiuie2o
ymeepoicoenuss 0 oup@epeHyuarvHom HepaseHcmee. 3amem cledyem U3yuumes YmeEepHCOeHUs mund
meopem Yannvieuna, npoeepumv GulNONHEHUe UX YCAo8ull Ol KOHKpemHwvlX Ougdgepenyuanbrvix
VPABHEeHUII.

Tema 4. MeToabl NPUOJINKEHHOTO pellieHUsI HeJIMHENHBIX (PYHKIIMOHAJIBLHO-IU( P epeHInaTbHBIX
YPaBHEeHUil



Jlexkuns.

TeopeMbl O HENpPEpPHIBHOW 3aBUCUMOCTH PEIICHUN OMNEPaTOPHBIX YpPaBHEHUM OT MapaMeTpoB. Meton
Tonennmu mpubIMKEHHOTO perieHus GyHKIIMOHATBHO-TU(DPEpeHIINANBHBIX YpaBHECHUH. AHAIOTH METOJ0B
Pynre-KyTTa uncnennoro pemenus GpyHKIuoHanbsHO-1uGGepeHIINaTbHBIX YpaBHEHUN

IIpakTH4Yeckoe 3aHATHE.

1 1. CdopmynupoBars TEOpeMy O HEPEPHIBHON 3aBUCHMOCTH OT ITapaMeTpa HETIOABUKHOW TOUKH
CKUMAIOIIETO OTOOPAKEHHUS.

2 2. OmnpexneneHue MOHATHS T-BOJBTEPPOBOCTH, IPUMEPHI T-BOJBTEPPOBBIX OMEPATOPOB.
3 3. HenonBuxHble TOUKH T-BOJIBTEPPOBBIX ONEPATOPOB.

4 4. OOBsICHUTH U0 MeToa TOHEITH PHOIMKEHHOTO PEIICHHS
byHKIIMOHATBHO-TU (D PEepeHITNATBHBIX YPABHEHHUH B UJICIO I0KA3aTeNIbCTBA CXOAMMOCTH METOAA
Touennn.

5 5. Pacuernas ¢popmyna MeTosa Ditiepa YUCICHHOTO PELICHUS
byHKIHOHATBHO- UG EPEHIINATBHBIX YPaBHEHHIA.

6 6. Pacuernas popmyrna MOAH(PHUIMPOBAHHOTO METOAA Diiiepa YUCICHHOTO PEeIICHHS
byHKIMOHATBHO- UG EPEHIINATBHBIX YPaBHEHHA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

N3yuenune TeopeTnyeckoro Marepraia, METOI0B M allTOPUTMOB TIpubImkeHHoro permenus OJY. Pemenne
KOHKpeTHBIX DJ1Y, BhIMOTHEHNE ABYX-TPEX IIaroB BEIYUCICHUN C TIOMOIIBIO KalbKy/sTopa. PaspaboTka
MPOrpaMM BBIYUCIICHUH Ha S3bIKaX MPOTrpaMMHUPOBAHHUSI.

Pexomenoayuu. Ilpu uzyuenuu meopemuueckoco mamepuania o6pamumsv GHUMAHUE HA UOEH) Memodo8
Pynee-Kyma, ee npumenenue K peuienuro 0ObIKHOGEHHbIX OUPDDEPEHYUATbHBIX YPABHEHUN, K DPEUeHUro
@yHryuonanbHo-oupdepenyuarvubix  ypaguenutl.  Paccmompemv  omauuue  wiacosvlx  Memooos
DyHKYUOHATLHO-OUDPepeHyuanbHbIX YPaGHEeHUL U 0ObIKHOBEHHBIX OUppepeHyUaIbHbIX YPAGHEHULL.

Tema 5. JIuHeiliHble ypaBHeHHs] B 0aHAXOBbBIX MPOCTPAHCTBAX
Jlekumus.

Jluneitnpie omepartopbl. HempepblBHOCTH M OrpaHUYeHHOCTh. Kosbilo omnepatopoB. ComnpsiKEHHbIN
omneparop. Komnakrueie oneparopsl. @yHKIHOHANbHBIE ypaBHEHUS. DYHKIIMOHAIbHBIE YPAaBHEHUS BTOPOTO
poma. Cnektp. PesonbBeHTa. AsbrepHatuBa Ppearosnbma. Oneparop BHYTPEHHEH CYNEpPIO3UIAA B
MIPOCTPAHCTBE CYMMHUPYEMbIX (yHKUUN. BhluncieHne CrieKTpaibHOro paauyca UHTErpajibHOro oreparopa
U oTiepaTropa BHYTPEHHEH CyNepIo3UIINH.

IIpakTnyeckoe 3aHsATHE.
1 1. IIpumep NTMHEHHOTO HEOTPAHUUEHHOIO OIEpaTopa.
2 2. OnpenenuTh CONPSIKEHHBIE ONEPATOPHI K KOHKPETHBIM JIMHEUHBIM OIEpaTopam B

3 3. IlpocTtpaHCTBO , €r0 CBOMCTBA.

4 4. OnpenenuTb CONPSKEHHBIE ONEPATOPHI K KOHKPETHBIM JIMHEWHBIM OIlEpaTopaM B

5 5.  OnpeneneHue U CBOKWCTBA ONeparopa BHYTPEHHEHN CYyNEePHO3UIIMHU B TPOCTPAHCTBE

6 6. @yHKIMOHaAIbHBIE ypaBHEHUS BTOporo pona. Cnekrp. Pe3onbBeHTa.

7 7.  AnbrepHaruBa @penrosibma.

8 8.  BpluncieHHe CIEKTPaIbHOIO Palyca KOHKPETHBIX HHTETPAJIbHBIX OIIEPAaTOPOB B IPOCTPAHCTBE

9 9.  BpluncneHue CIEKTPAIbHOIO pauyca KOHKPETHBIX HHTETPAJIbHBIX ONIEPATOPOB B IPOCTPAHCTBE

10 10. CnexrpanbHblil pauyc HHTErpaIbHOIO oneparopa Bonsreppsi.

11 11. BpruucieHue cneKkTpadibHOTO painyca KOHKPETHBIX ONEPaTOpPOB BHYTPEHHEN CYNEPIO3UIIUN B
IPOCTPAHCTBE

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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W3yueHne TeopeTH4ecKoro Marepuaia, pa3oop 10Kka3aTeabCTB yTBepkaAeHUA. CaMOCTOATEIbHOE
JIOKa3aTeIbCTBO MPOCTHIX YTBEPKACHUM O CBOMCTBAX PELICHUNA KOHKPETHBIX JTUHEHHBIX YPABHEHUN.
Pemenue 3amau v ynpakxHeHH 1o o0pasily; pelieHne BApHAHTHBIX 3a/1a4 ¥ YIPAKHEHUH.

Pexomenoayuu. Ilpounniocmpuposamv 6ce onpedenenus HA KOHKPEMMHbIX YPAGHEHUAX 6 KOHKPEMHbIX
oanaxoevix npocmpancmeax. Ilonyuums npumepol ypasHeHull, peueHuss KOomopvix obaaoarom 3a0aHHbIMU
ceoticmeamu. Oopamums HUMAHUE HA c8olicmea ypasHenuil Dpedeonrbma.

Tema 6. Teopust TuHeHBIX PYHKIUOHAILHO-IH(epeHIIHaNbHBIX YPABHEHU

Jlekumus.
Hexotopsie kmaccel  (QyHKITMOHAIBHO-AU(G(EpEHIINATBHBIX YpaBHeHHH. [J1aBHas dYacTh JIMHEWHOTO
ypaBHeHus. JIuHEitHOe ypaBHeHWE C (pearosbMoBOM TIyaBHOW YacThio. JIuHelHas KpaeBas 3ajaada.
Oneparop I'puna. IlpencraBnenue omepatopa ['puna. Marpuna I'puna. HempepbiBHas 3aBUCUMOCTH
pelleHrs KpaeBoW 3aJayd OT HapaMeTpoB. 3ajgada ympasiieHUs (QyHKUHOHAJIbHO-IUDdepeHInaibHbIM
YPaBHEHHEM.

IIpakTn4yeckoe 3ansATHE.

1 1. Tlomy4uTs omeparop IIIaBHOW YaCTH JUIS KOHKPETHBIX (DyHKIIMOHATBHO-TU((EpEeHIIMATHEHBIX
ypaBHeHUU. OTIpeIeNIUTh SBISIETCS T 3TOT OTNepaTop GPpeAroI-MOBBIM.

2 2. YcrnoBus OJHO3HAYHOW Pa3pelIMMOCTH KpaeBbIX 3a7ad (YHKIIHOHATHHO-TH(PPEpeHIINATHHBIX
YPaBHEHHHU.

3 3. IIpoBepuTh yCIOBHS OAHO3HAUHOM pa3pelIMMOCTH JIJIsi KOHKPETHBIX KPAeBbIX 3ajad.

4 4.  Omnpenenuts QyHKIHIO [ prHa KOHKPETHBIX (QYHKIIMOHATBHO-TH(GEpPEHITNATBLHBIX YPAaBHEHUH C
KOHKPETHBIMH KPA€BbIMU YCIOBUSMH.

5 5. IlpencraBuTth 3a7auy yrpaBieHUs TUHEHHBIM (QYHKITHOHAITBHO-AUGdEepEeHIINATEHBIM
YpPaBHEHUEM B BUJI€ KpaeBou 3aaauu. [[puMeHUTh 3TOT MOAXO K KOHKPETHBIM 3aJauaM yIIpaBJICHHUS.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

N3ydeHne TeopeTHuecKoro MaTepuana, pa3oop J0Ka3arenbCcTB yTBEpKAeHUH. CaMOCTOSTeThHOES
J0Ka3aTeIbCTBO MPOCTHIX YTBEPXKACHUM O CBOMCTBAaX KOHKPETHBIX JIMHEUHBIX D/IY. Pemenue 3anaq u
YOpaXHEHUH 110 00pa3Ily; pelIeHrue BApUaHTHBIX 33134 U YIPaKHEHHH.

Pexomenoayuu. Ilosmopums yueOnwiti mamepuan na memy «lIpeocmagnenue nuHeliHO20 02PAHUYEHHO2O
dyukyuonana 6 npocmpancmeax cymmupyemvlx Gyukyuiy. Obpamumsb GHUMAHUE HA BONPOCHL:
npedcmasnerue ooweco peutenuss LAY, onepamop Kowwu, onepamop I puna.

Tema 7. JIuHeiiHbIe ypaBHEHUS € MOCJeAeHCTBHEM
Jlekumus.
JIuHeitHple BOJIBTEPPOBBIE omeparophl. 3agada Komw misi JTUHEHHOTO YpaBHEHHUSI C MOCIEICUCTBUEM.
Omneparop Komm. IlpencraBnenne omeparopa Komm. Marpuna Komm. CsoiictBa ¢yHkumu Kormm.
[Tpumepsr moctpoerus (ynkmuu Komm. YcroitumBocTh pemenus 3anaun Komm. W-merom B Teopuu
YCTOMYUBOCTH.
IIpakTnyeckoe 3aHsATHE.
1 1. IIpoBeputs, ABISIOTCS JM KOHKPETHBIE PYHKIIMOHAIBHO-IU(DQepeHITnaNbHbIE YPABHEHUSIMHU C
MOCIIEACHCTBUEM.
2 2. Omnpenenenue oneparopa Kommu u pynkuun Kormm.
3 3. VcnoBus npeacTaBieHHs 00IIero pemeHus pyHKIHoHaTbHO-T(GEepeHITNaTLHOTO YPaBHSHUS
yepe3 pynknuro Koy,
4 4.  Omnpenenuts pyHkmo Koy KOHKpETHBIX (yHKIIMOHATBHO-TU(DGEpEHITNANTBHBIX YPAaBHCHHI.
5 5. Meron uccienoBanus yCTOMIMBOCTH (DYHKIIMOHATHHO-AH(PPEpEeHIINATHHBIX YPABHEHHIA.
6 6. HccrnenoBarh yCTOMYHMBOCTh YPABHEHUH C 3aMMa3/bIBAIOIINM apTyMEHTOM
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
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N3ydeHne TeopeTHUecKoro MaTepuana, pa3oop J0Ka3arenbCcTB yTBEPKAeHUH. CaMOCTOSTeThHOE
JI0Ka3aTeIbCTBO MPOCTHIX YTBEPKACHUI O BOIBTEPPOBOCTH onepatopa Koiu, o mpenctaBieHnn 001ero
pemrenus nuHEeHHBIX OJIY ¢ mocneneiicTeueM. Perenne 3a1ad u yrpakHeHUH 1o 00pasily; pelieHme
BAPUAHTHBIX 33734 U YIIPAKHCHUH.
Pexomenoayuu. Camocmosamenvno nonyuums peuwieHue KOHKPEeMHbLIX VPAGHEHUll ¢  NOCMOSAHHbIM
3anazovieanuem. Ilonyuums Ons makux ypaenenuti ymkyuro Kowwuw. Paccmompemsv anepuoouueckyro
3a0auy, nonyuums 0 Hee ynkyuto I puna.

Tema 8. MeToabl NPUOJINKEHHOT0 MOCTPOEHMS 001Ero peleHusl JUHEeHHbIX
byHxkunoHaabHO-TU(PPepeHINATBHBIX YPABHEHU I
Jlekumus.
Ucnonp3oBanue psma Helimana it moctpoenuss ¢yHkuuu Komm. WHTEpHOASIMOHHBIE METObBI
noctpoeHus pynkuuid ['puHa u Ko, CXonuMoCTh HHTEPIIONSIITAOHHBIX METOIOB.
IIpakTn4yeckoe 3aHsATHE.
1 1.  Onpenenenue psaa Heitmana. YenoBust cxonumoctu psiga Helimana.
2 2. Hcnonb3ys psag Heitmana momydauts GopMyIsl 7151 TPHOIMKECHHOTO PEIICHHS YPABHEHHSI C
OTKJIOHSIFOITUMCS apTyMEHTOM.
3 3. Hcnonssys psa Heiimana momyduts Gopmyssl 1uisi MpUOIMKEHHOTO HAXOXKICHUS (PYHKITIH
Komu ypaBHeHUS ¢ 3ama3apIBaloIMM apryMEHTOM.
4 4.  Hcnonb3ys psaa Heitmana momydauts GopMyIsl 1l TPUOIMKEHHOTO HAXOXKICHUS (PYHKITUH
['priHa KOHKPETHBIX KpPaeBbIX 3a/ad.
5 5. ®opmysbl HHTEPIOIAIIMOHHOTO METOa HaXoKaeH!s (pyHKiu Ko KOHKpETHBIX
byHKIIMOHATBHO-TU (D PEpEeHIINATBHBIX YPABHCHHI.
6 6. @®opmysbl HHTEPIOIAIMOHHOTO METOIAa HAXOXKAeH!s (PyHKIMK [ prHA KOHKPETHBIX KPAEBBIX
3ajay.

Tema 9. Teopusi adcTpakTHBIX QyHKIMOHANBbHO-TH( PepeHInaNbHBIX YPABHEHHIT
Jlexknus.
AbcTpakTHOEe (QyHKIHOHAIBHO-IU(epeHnaibHOe ypaBHEHHE. JJeMeHThl o0miel Teopuu. Kpaesas
3agada. Oneparop I'puna. IlpencraBnenue omeparopa I'punHa. AOGCTpakTHBIE YpaBHEHHS C OOOOIIEHHO
BOJIbTEppOBBIMU onieparopamu. Omneparop Komm. JluneliHoe ypaBHeHHE n-oro mnopsaka. CHHTYISpHbIE
ypaBHECHHS. YPaBHEHHSI B IPOCTPAHCTBAX aHATUTHUSCKHUX (DYHKITHIHA.
IIpakTH4Yeckoe 3aHATHE.

1 1.  Omnpenenenne abCTPaKTHOTO (PYHKITMOHAIBHO-AUGEpEHITNATLHOTO YpaBHeH . [IpuMephl
CHUHTYJSIDHBIX YPAaBHEHH, PA3HOCTHBIX YpaBHEHUM, THOPUIHBIX ypaBHEHUH. BBIOOp IpoCTpaHCTB, B
KOTOPBIX NEpEeUHCICHHbIE YPAaBHEHUSI MOTYT OBITh 3allMCaHbl B BUJI€ IPUBOAUMBIX a0CTPAKTHBIX
byHKIIMOHATBHO-TU (D PEpEeHIINATBHBIX YPAaBHCHHM.

2 2. Jlyis KOHKPETHBIX CUHTY/ISIPHBIX YPaBHEHHH, pa3HOCTHBIX YPAaBHEHHM, THOPHUIHBIX YPaBHEHUN
copmymnuposats 3amaqay Komm. SBmsiercs m 3agaga Ko omHO3HaYHO pa3peniumoit?

3 3. HccrnenoBaTb KOHKPETHBIE KPACBbIE 3a/1a4U ISl KOHKPETHBIX CUHTYJISPHBIX YPaBHEHUM,
Pa3HOCTHBIX YPAaBHEHHM, THOPHUIHBIX YpaBHEHUN. [IpOBEpHUTH YCIOBUS OTHO3HAYHON Pa3pEITMMOCTH.
[TonyuuTs npeacTaBlieHne peleHus, onpeaeauTh GyHkiuio [puHa.

4 4.  JluneiiHoe ypaBHEHHE N-OT0 MOPSIKA C 3arma3bIBalonIuM apryMmeHToM. [Ipeacrasinenne obiero
pelIeHus.

5 5. 3ajmada o HEOCUWIISALUYU PELIEHUH ypaBHEHHS BTOPOTO MOPSAIKA C 3ala3/blBAIOLIIM
aprymeHToM. CBsi3b co cBoiicTBamu (pynkimu Korm.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

N3yuenune TeopeTnyeckoro Marepuaia, pa3oop J0Ka3aTesbcTB yTBepKAeHUH. CaMOCTOsTEIBHOE
JTOKA3aTeIbCTBO MPOCTHIX YTBEPKACHHUHN O TPUBEACHIUN KOHKPETHBIX YpaBHEHH K o0miemy Buay OIY.
Pemenue 3amaq u ynpaxkHeHHH o 00pa3ily; perieHrue BapHaHTHBIX 3a7ad U yIPaKHCHUH.
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Pexomenoayuu. Heobxooumo 6viasume 2nasHble OCHOBHble COUCMBA KOHKPEMHbLIX O0mooOpadceHul,
nopoocoaemvix DAY ¢ omrnouArOWUMCA apeyMeHmoM, UHmezpo-ouppepenyuarbHbiX  YpagHeHul,
VPaBHeHUll HeUmpaibHO20 Muna. dmu ceouUcmea Nno3eoaAm Noay4ums oboouenue kiaccuveckux @AY,
Ha3zvleaemoe abcmpakmuwvim ypaguenuem. QOopamumes HUMAHUE HA CBOUCIBO KOMIAKMHOCU MHONICECTEA
pewenuii. [Ipeonoscums camocmosamenvHo QyHKYUOHATbHOE NPOCMPAHCIEO, YOOOHOe 05l PACCMOMPEHUs.
CUHRYIAPHBIX YPASHEHU.

Tema 10. {uddepenunanbubie ypaBHeHHs, yI0BJIeTBopsiomue ycaosusam Kapareonopu
Jlexknus.
[Tpumepsl nuddepeHMaTbHBIX YpaBHEHUH C pa3pbIBHOM NpaBOM 4YacThlO, IMOKAa3bIBAIOIIME, YTO
KJIACCUYECKOE OIPENEICHUE PEIICHUN paBHEHHUA Ul O3TUX YypaBHEHUH HenpuMeHuMo. OCHOBHbIE
TpeOoBaHUs K OOOOIIEHHOMY IMOHATHIO PEUICHUs TakuX ypaBHeHMU. J(uddepeHnumanpHbie ypaBHEHUS,
yaosneTBopsitomue  ycnoBusiMm  Kapareomopu.  Teopembl  CyLIECTBOBaHMS,  MPOJOKAEMOCTH,
€AMHCTBEHHOCTH pelleHui. HenpepsiBHas 3aBUCUMOCTD PELICHUN OT IPAaBOX YaCTH U HaYaJIbHBIX yCIOBUU
IIpakTH4Yeckoe 3aHATHE.

1 1. Kiaccuueckoe onpenenenue pemenus nud@epeHnrnaibHOr0 ypaBHEHUS. YCIOBUS
Kapareonopu. [Ipumeps! pyHkmid, ynorineTBopsomux ycioBusMm Kapareonopu. OnpenencHue
pemenus o Kapareonopu nuddepeHmaibsHOr0 ypaBHSHUS.

2 2. Haiigure pemenue 3agaun Komn , Tne

3 3. Haitnute pemenue kpaeBou 3agauum  , , Iae

4 4. CdopmynupoBaTh yCI0BHS CyIIECTBOBAHUS, MPOJOHKAEMOCTH peleHui 3a1aun Koy,
5 5. CdopmynupoBarh yCIOBHSI CYIIECTBOBAHUS U €IMHCTBEHHOCTH perieHui 3anaun Komm.
6 6. CdopmynupoBaTh yCIOBHS HEIIPEPHIBHOW 3aBUCHMOCTH PEIICHUI OT MPaBOi YaCTH U

HAYaJIbHBIX YCJIOBUM.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

[ToBTOPUTH OMpeAeneHne KiIacCuyeckoro pemeHus auddepennuanbHoro ypasHeHus. [IoBTOpuTh TeopeMbl
banaxa u [l{aynepa o HemoaABMKHOM TOUKe. V3yueHne TeOpeTHIEeCKOro MaTepraiia, pa30op onpeeaeHuH,
JI0Ka3aTeIbCTB YTBEpKIeHUH. Pemenue 3a1a4 v ynpaxxHeHHi 1o 00pasily; pelieHre BapuaHTHBIX 3a/1a4 U
YIpaKHEHUH.

Pexomenoayuu. Heobxooumo cpasHumsv paziuunvle onpeodeienus peuwteHutl Ou@@epeHyuanbHbix
ypasuenuil. [lpu uzyueHuu meopem cywecmeosanus oopamums eHUMAanue Ha pedykyuro 3aoauu Kowu x
ONepamopHoOMy YPAGHEHUI, HA NPOBEPKY VCI08Ull NPUHYUNOE HEeNOOBUIICHbIX mouek. Hcnonv3ys meopemy
Banaxa o nenoosudicnou mouxe, nonyuums OYeHKY peuleHus UHmezpaibHoeo ypasueHus Bonvmeppa, k
Komopomy ceooumcs 3a0aua Kowu (vepesz koncmanmy Jlunwuya).

Tema 11. MHoOro3Ha4HbIe 0TOOpaKeHHsA B KOHEYHOMEPHBIX NPOCTPAHCTBAX.
Jlexknus.
Paccrosinus mo Xaycmopdy MexIy MHOXKECTBAMH B KOHEYHOMEPHOM MPOCTPAHCTBE. BIMyKibie
MHOXECTBA, CBOMCTBAa BBIMYKJIBIX MHOXECTB. CpeaHee 3HaueHHE HHTerpaja OT (YHKUUH, 3HAYECHUE
KOTOpPOW TMpHUHAUIekKAT 3aJaHHOMY MHOXECTBY. [IOHSATHE H3MEPUMOro MHOTO3HAYHOTO OTOOpa’KEHHS.
Kpurepuii un3mepumocTt. M3MEepUMOCTh HEKOTOPBIX CIIEHUANBHBIX MHOTO3HAYHBIX OTOOpaKEHUH H
UHTETPAJIOB.

IIpakTH4eckoe 3aHATHE.

1 1. [Tpumepsr nuddepeHnraIbHBIX YPAaBHEHHI ¢ pa3phIBHOM MO X MPaBOM 4acThio. PemuTs 3amaqy
Komm

2 2. Pemmmts 3amauy Ko

3 3. Pemuts 3anauy Komm

4 4. OmpenenuTs paccTossHUE 10 Xaycaop(dy Mex 1y KOHKPETHBIMH MHOXXECTBAMH B

KOHEYHOMEPHOM TIpocTpancTBe. CBOMCTBA paccTosiHUA 110 Xaycaopdy.

5 5. Brimykiibie MHOXKECTBA, CBOMCTBA BBITTYKJIBIX MHOKECTB. HaliTH BRIMYKITYI0 000JI0UKY
MHOXKECTBAa B IPOCTPAHCTBE



6 6. IIpumepsbl OTyHENPEPBIHOTO CBEPXY, NOIYHENPEPHIBHOTO CHU3Y, HEIPEPHIBHOIO
MHOTO3HaYHOTO 0TOOpa’KEeHUSI.

7. [ToHsATHE U3MEPHMOTO MHOTO3HAUYHOTO O0TOOpakeHus. [IpuMepsl H3MEPUMBIX MHOTO3HAUHBIX
oroOpaxeHui. MI3MeprmMoe cedeHre MHOTO3HAYHOTO OTOOpasKeHHS.

8 8. Kpurepuii n3MepumocTy.

9 9. [TonsiTHe MHTErpasia OT U3MEPUMOTO MHOTO3HAYHOTO OTOOpaKEHUSI.

10 10. . Boruucaute unrerpan Ha [0,1] ot oroOpaxenus
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.

W3yueHne TeopeTnyeckoro Mmarepuaa, pa3oop J0Ka3aTeabCcTB yTBepkaAeHUA. CaMOCTOATEIbHOE
JI0Ka3aTeNbCTBO MPOCTHIX YTBEPKIACHUN O CBOMCTBAX paccTostHUA 1o Xaycnopdy. CpaBHUTH OnpeeIeHUs
U3MEpUMON (DYHKIIMU ¥ U3MEPUMOTO MHOTO3HAYHOTO OTOOpaXkeHUsI; MOKa3aTh, YTO €CIIM PACCMaTPUBATh
(YHKLHMIO, KAK MHOTO3HAYHOE OTOOpa)keHHE CO 3HAUEHUSMHU - OTHOTOYEYHBIMU MHOXKECTBAMH, TO
OIpeeNICHHUS] U3MEPHUMOCTH CTAHOBATCSI paBHOCHIILHBIMU. Perienue 3aau 1 ynpakxHeHuil no oopasiy;
pelleHre BapUAaHTHBIX 3a7a4d U YIPa)KHEHUH.

Pexomenoayuu. Camocmosmenvno Haumu paccmoaunue no Xaycoopdy mexncoy KOHKpEmHbIMU
MHOdCECMBAMU 8 . CamocmosamenbHo dokazams, 4mo HenpepvieHOe
MHO203HauUHOe omobpadcenue usmepumo. QObpamums 6HUMAHUE HA onpedeleHue uwmezpaid om
UBMEPUMO20 MHO203HAUH020 omobdpadicenus. Boruuciume unmezpan na [0,1] om omobdpasicernus

Tema 12. {udpepenunaibubie BRIWYeHus. uddepeHunabHble YypaBHeHUs ¢ Pa3pbIBHOI 10
(¢a30BbIM NEpeMEeHHBIM NIPABOM YaCTHIO.
Jlekumus.

[Tonsitne muddepeHnnaIbHOTO BKIIOYCHHS. PasmuuyHbie omnpeaeneHus pemeHus audQepeHnrnanbHoro
BKiItOYeHHs. HVHTerpupoBaHue MHOTO3HA4YHBIX OTOOpakeHHW. I[loHATHE MHOrO3HA4HOrO oOmneparopa
Hewmpimkoro, ero cBoiictBa. IIpon3BeneHue ormneparopa HMHTETPUPOBAHUS M oreparopa Hewsirkoro.
CpoiicTBa mpousBefaeHUs. TeopeMbl CyIIECTBOBAHUS PEIICHUS, MPOJOHKAEMOCTH AU(epeHnaIbHOro
BKJIFOYEHHUSI C BBINYKJIOW MPAaBOM YACThIO. 3aBUCUMOCTh MHOXECTBA PEIICHUH OT MPaBOM YacCTH M OT
HavaJbHBIX ycnoBui. JuddepeHnnanbable BKIIOUEHHS ¢ HEBBIMYKIIONW MpaBOil YacThio. KBasupemieHwus.
Teopembr cymiectBoBaHus pemieHud. [IpuOmkeHHBIE pemeHus. ACHUMNTOTHYECKOE TIPECTaBICHUE
npuOIMxKeHHbIX pemieHuid. J(uddepennnanbapie ypaBHEHHsST € pa3pblBHON 10 (Pa3oBOil TMepeMeHHOM
npaBoil yacteto. Ompenenenne pemeHus. CylleCTBOBaHME peHICHUs. Teopembl €IUHCTBEHHOCTH U
npoaobKaeMocTH. Bapuanus paspeiBHbIX cucTeM. JluddepeHnnanbHble BKIIOUYEHUS Ha TIOCKOCTH.
OrpaHu4eHHbIE U IEPUOANYECKHE PEILICHUS

IIpakTH4eckoe 3aHATHE.

1 1. CdopmynupoBaTh OCHOBHBIE MOMEHTHI JOKa3aTenbcTBa TeopeMbl Haanepa. [lpuBectu
pUMEPBI 0TOOpaKEHUM, YIOBIETBOPSIONIMX YCIOBHIM TeopeMbl Hanmepa.
2 2. [Tonsitne muddepeHnnanbHOro BKIIIOUEHUs. Pa3nuaHbie onpeeneHus peneHus

nuddepennmranbaoro BKiroueHus. CeeaeHue auddepeHImaibHOT0 YPaBHEHUS ¢ Pa3phIBHOM MpaBoi
4acThIO K Au(depeHIInaTbHOMY BKIIOYCHHIO.

3 3. [TpuBectu nuddepennmanbHOe ypaBHEHUE K BKJIIOYEHHUIO.
Pewnte 1u1st moydeHHOTo BKIIIOUEHUs 3a1a4y Komim ¢ HaqaibHBIM yCIOBHEM

4 4. [TpuBectn nuddepeHmaibHOe ypaBHEHHE K BKIIOYCHUIO. PEIIUTH TSI TOTyYeHHOTO
BKJIIOUEHUs 3a7auy Koumm ¢ HayaabHBIM YCIOBUEM

55. WHTerpupoBaHre MHOTO3HAUYHBIX OTOOPasKEHHIH.

6 6. [IpuBecTn mpruMepbl MHOTO3HAYHBIX OTOOPAKEHUH, HE YIOBICTBOPSIOIINX yCIOBHIM

Kapareonopu, ynoBIeTBOpSIIOIIMX BEPXHUM, HIXKHUM ycioBusiM Kapateogopu, u oroOpakeHuH,
yIOBIETBOPSIOUX ycioBusiM Kapareomopu.

7. ITonsiTre MHOrO3HaYHOTO oneparopa Hemsinkoro, ero csoiictsa. [Iponssenenue oneparopa
MHTErpupoBaHus u oneparopa Hemblkoro. CBoiicTBa Mpon3BeIECHUS.

8 8. Haiitn

9 9. CcdopmynupoBarh yca0BHs CyILIECTBOBAaHUS PELICHUS, IPOJOIKAEMOCTH TU(DHEPEHIINATBHOIO

BKJIIOYEHUS C BBIMYKJION MTPaBOM YacCThIO.

13



10 10. IlpuBectu ycioBusi HENPEPBIBHOM (I1OJIyHENPEPBIBHON CBEPXY, CHU3Y) 3aBUCUMOCTH MHOYKECTBA
peLeHui OT PaBOM YaCTU U OT HAYAJIbHBIX YCIOBUU.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.

W3ydeHue TeopeTHuecKoro Marepuana, pa3oop onpeneiaeHuit, GopMyIupoBOK, 10Ka3aTEIbCTB
yTBep)kaeHui. Kakomy yTBep:keHuIo paBHocHIbHA Teopema Haepa, eciin MHOTo3HaYHOE 0TOOpakeHue
MMeeT 3HaYEHUS - OTHOTOYEUHbIE MHOXKECTBA. Pelienue 3a7a4 v ynpaxHeHHU 1o o0pasily; peieHue
BapHAHTHBIX 3aJ1a4 U YIPaKHEHUH.

Pexomenoayuu. Heobxooumo 6viseums cxoOHble yepmul U OMAUYUs OUphepeHyuaIbHbIX YPaAGHEeHUL U
oughpepenyuanvrvix exnouenui. QOopamume HUMAHUE, YMO 0adice 8 ClyYae TUNUUYEBOCMU NO X NPAsoll
yacmu oughghepenyuanvrozo sxarouenus, saoada Kowu, xax npasuno, umeem b6onee 00H020 peuleHusl.
Ipusecmu npocmetiuue npumepsi Ou@pepeHyuanbHvlx eKa0YeHull u pewums ux. Hanpumep,

Obpamums 6HuMaHUue Ha onpedereHue MHO203HAUH020 onepamopa Hemvlykozo

Tema 13. ®ynkunonanbHo—-1ud PepeHnnaTbHbIC BKIIOYCHUS
Jlexknus.

OyHKIIMOHATBHO-TU(PEepeHIIMaTbHBIE HEPABEHCTBA C BOJBTEPPOBBHIMH 10 THXOHOBY OIepaTopamH.
OyHKIMOHATBHO-TU(GPEepeHIINATbHbBIE BKIIOYEHUS C BOJBTEPPOBBIMH 10 THXOHOBY OIEpaTOpPaMH.
O0600mennss OOBIKHOBEHHBIX JU(QepeHINaIbHbIX BKIOUYEHUH, Iu(QepeHInaIbHbIX BKIOUYEHUH ¢
3ama3bIBAlOIUM apTyMEHTOM, WHTErpo-IudepeHnanbHbIX BKIOYEHUH U 1p. HekoTropsie BOMPOCHI
MPOIOJDKAEMOCTH perieHuil  QyHKIMoHanbHO-Iu(QepeHInanbHbIX BKIIOYEHUH C BOJBTEPPOBBIMH IO
TuxoHOBY omeparopamu: JOKaJIbHOE W II00aNbHOE pemieHus 3amaun Komm, nmpomaomkaeMoCcTh pelieHuH,
anpuopHas OTPaHUYEHHOCTh M II00aNbHBIE pelieHus 3a1auu Komu st BKIIOUEHHH ¢ MOTyHeNpephIBHOM
CHHU3Y U CBEPXY IIPABBIMU YACTSAMHU.

IIpakTH4Yeckoe 3aHATHE.

1 1. [IpuMepsI BOIBTEPPOBBIX MHOTO3HAYHBIX OTOOPaKEHUH, T-BOJIBTEPPOBBIX MHOTO3HAYHBIX
oroOpaxeHui. Jloka3ars CylecTBOBaHUE HEMOJABMKHBIX TOUEK KOHKPETHBIX BOJIBTEPPOBBIX
MHOTO3HAYHBIX CKUMAIOIUX OIEPAaTOPOB.

2 2. VYenosus paspemmmocty 3aaaun Ko i auddepennnanbHOro BKIOUEHUS ¢
3amas3abIBalOIIUM apryMEHTOM.

3 3. YenoBus paspemmMoct 3aaun Ko 1uis uHTErpo-audgepeHInaabHOro BKITIOYSHHUS.

4 4, [Tonstre pyHKMOHATBEHO-TU(GEPEHITNATHFHOTO BKIIOYCHHS C BOJBTEPPOBBIM (110 THXOHOBY)

orepaTopoM. YCIIOBHS CYIISCTBOBAHMS U MTPOIODKAEMOCTH PEIICHUN
(GYHKIHOHATBHO-TH(PEpEeHITHATBHBIX BKIIOUCHUH ¢ BOJIBTEPPOBBIMU OIepaToOpaMu. ATIpHOPHAS
OTPAHHYEHHOCTH - JIOCTATOYHOE YCJIOBHE CYIIECTBOBAHUS TIO0ATLHOTO pelIeHus 3aaadn Ko st
BKITIOYCHHH C TIOJTYHETIPEPHIBHOM CHU3Y M CBEPXY MPABBIMU YACTSIMH.

5 5. Jlokazarp, 4T0 PyHKIIHOHAIBHO-TH(GepeHIInaTbHOE BKIIIOYCHHE C T-BOJBTEPPOBBIMU
MHOTO3HAYHBIMHA OTOOPaKEHUSIMHU Pa3PEIIUMBI, JTFOOBIC JIOKATbHBIC PEIICHHS MPOIOJKIMBI J10
NI00aJIbHOTO.

6 6. [Tony4uTh anpuoOpHbBIE OLIEHKH pereHui Au(depeHInanbHbI0r0 BKIIOYSHNUS C
3ana3AbIBAOIIUM apTryMEHTOM.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

[ToBTOPHTE OMpeeIeHUEe BOJIBTEPPOBAOTO oneparopa. M3ydeHne TeopeTHIecKoro MaTepuaria, pa3oop
ornpenaeneHui, GopMyIupoBOK, 10Ka3aTeNbCTB yTBEPKACHHUH. Perienne 3a1au u yrnpaxkHeHui no o0pasity;
peIlIeHrEe BAPHAHTHBIX 337a4 M YIPKHECHUH.

Pexomenoayuu. Paccmompems KOHKpemHble MHO2O3HAUHbIE OMOOPAdCeHUsl, NPOBEePUMb, AGIAIOMCS U OHU
gonbmepposvimu. Obpamums GHUMAHUE, NOYEMY BKIIOUEHUs. C NOCAe0eUCMBUeM MO2YI PACCMAMPUBAMbC
He Ha ecem ompeske epemenu [0,T], a na nodom menvuwem ompeske [0,t]. I[lokazams, yumo xomnosuyus,
CYMMA 80TbMEPPOBLIX OMOOPANCEHUL ABNAEMCS 80IbIMEPPOBbIM 0mobpadiceHuem. Pewums npocmetiuee
BKIIOYEHUE C T-BONIbIMEPPO8bIM omoobpaxcenuem. I[lpu uzyuenuu meopem Cywecmeosanus peuleHull
DYHKYUOHATBbHO-OUDPEPEHYUATbHBIX  BKIIIOUEHUL 00pamums  GHUMAHUE, YMO UOeU U PACCYIHCOeHUs
AHANIO2UYHBL OOKA3AMENbCIE AHATOSUYHBL OOKA3AMETbCMBAM COOMBENCMEYIOUWUX YMBEPHCOeHUL 05
oughghepenyuanvHbix 8KIIOUEHUIL.
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Tema 14. OueHku pemennii PyHKIMOHAJIbHO-TU(PepeHINATBHBIX BKIYEHU U MPUHIMII
IVIOTHOCTH

Jlekumus.
Teopema o peanu3anuu pacCTOSHUM OT JOOOH CyMMHpyemMoW (YHKIMH O CBOMX 3HA4CHUH B
MPOCTPAHCTBE CyMMUpPyeMbIX (yHKIHI. Teopembl 00 OlIeHKax pelieHus! BKIIOYEHHs 10 Hanepes] 3aJaHHOU
a0ComoTHO HempepbiBHOM (yHKIMHU. CBOWCTBA KBa3WpeHICHHH (YHKIIMOHATBHO-TU(()EepeHIIMATBHBIX
BKJIFOUEHHI u MIPUHLIAIT MJIOTHOCTH. CaoiicTBa MPUOTHKEHHBIX pelIeHui
GbyHKIIMOHATBHO-TU (D PEpEeHITNATBHBIX BKIIIOUEHUH.

IIpakTn4yeckoe 3aHsATHE.

1 1. ®ynkumoHanabHO-TUBGEPEHIINATEHOE YPaBHEHNE C BOIIBTEPPOBBIMU HEBBITYKJIO3HAYHBIMU
oroOpaxeHussMu. [IpuBecTu mpuMepsI.

2 2. Tlonsarue 0600LICHHOTO pemieHNs U KBazupemeHus. [lpumepbl 00001IIeHHBIX 1 KBa3UpEIICHUH,
HE SBISIONINXCS PELICHUSMHU.

3 3. CdopmynupoBarb TeopeMy 00 OIICHKaX PACCTOSIHHSI PEIICHUS BKJIFOYSHHUS 10 HaMepe.l 3aJaHHOU
a0COFOTHO HETIPEPHIBHOM (PYHKIIUU.

4 4. CpoiicTBa KBa3upemeHn (yHKINOHATBHO-IN((HEepPEHIHATBHBIX BKIIOYCHUH.
5 5. Ilpunuun miotHoctH. [IpuiiokeHus B 3aj1a4ax yrnpaBiICHUS.
6 6. CBoiicTBa MPUOTMIKEHHBIX pelIeHNH (yHKIIMOHAIBHO-AH(PPepeHINATBHBIX BKIIOUSHHH.

7 7. TlpuBectn npuMepsl PyHKIIMOHAIBHO-AUG(EPEHIINATBHBIX YIIPaBIsIeMbIX cucteM. [IpuBectn
3aJJaHHble KOHKPETHBIE YIPaBIsieMble CUCTEMBI K (PyHKIIMOHATBHO-TUDepeHIINATEHBIM
BKJIIOUeHUSIM. VccenoBarh mojyuyeHHbIE BKIIIOYEHHUS.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

W3ydeHue TeopeTHuecKoro Marepuaia, pazoop onpeneiaeHuit, GopMyIupoBOK, 10Ka3aTEIbCTB
yTBepkAeHHH. Pemenne 3a1a4 v yrpaxHeHUH 1o 00pasily; pelieHrne BapUaHTHBIX 3a/1a4 U YIPOKHCHH.

PeKOMeH()auuu. Boisacnume, xax nanuuue anpuopﬂoﬁ OYEHKU no3eoiiaen caparnmupoedams CyuecmeoeaHue
PEULEHUA BKIIIOUEHUA HA 6CEM OMPE3KE 6PEMEHU. PaCCMOmp€I71b npumepbovl HAX0HCOEeHUs. anpuopHsvlx OYEHOK.
Buiscnums pasiuvusi 6 onpedeﬂeﬂuu 06061/{/;6HH020 peutleHusl U Kea3upeuileHusl. Boisscnums  uoero
ooKazamenbcmea npuHyuna njiomHocmu, Memoo e2o NpUMEHEHUS 6 3a0a4ax ynpaeierus.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

7 cemecTp
*  TeKylMi KoHTpoJsb — 80 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. OIEMEHTBI Brimonae 10
Teopuu HUE Brinonuenue
GbyHKIM 1 [pakTHYEC 100 % 3amanus — 10 6amna;
(YHKIIMOHANBHO |  KHX 75%-90% 3ananwus - 8 6anna;
ro aHajau3a 3a1aHUI 50-74% 3aganusg — 5 6amos.
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2. | Pazpemumocts | Beimonne 10 Brinonnenue
HEJIMHCHHBIX HHE 100 % 3aganus — 10 Oana;
(DYHKLIMOHAIBHO | TPaKTHIEC 75%-90% 3ananus - 8 6anna;
-nmudepennman |  kux 50-74% 3ananus — 5 6aymios.
BHBIX 3aJaHuN
ypaBHEHUI
3. Teopemsr 06 | Brimonae 10 Brimonaenne
OIEPATOPHOM HUE 100 % 3amanus — 10 6amna;
HEPAaBEHCTBE. |IpakTU4ec 75%-90% 3ananwus - 8 6anna;
OneHkun KHUX 50-74% 3aganusg — 5 6amios.
peleHuit 3aJlaHui
@YHKHPIOHaHBHO KonTtpoa 10 CaMOoCTOSTENBLHOE BBINIOJTHEHUE 3aJaHUi 10 HWHIUBUAYaAJIbHBIM
-mubdepeHiman |  pyas ouneram, cofepkammM S 3amannii. Kaxxmoe 3amanue oneHnBaeTcs B 2
BHBIX paGora(k Oaa.
YPaBHCHUH  (oHTPOJIBLH
blii cpe3)
4. Metonbt Brimonae 10 Brmonnenune
MPHOTIKEHHOTO HUE 100 % 3amanus — 10 6amna;
peLeHus MpaKkTUyec 75%-90% 3ananwus - 8 6anna;
HEJIMHEWMHBIX KHX 50-74% 3amanust — 5 6aJUIOB
(DYHKIIMOHAJIBHO | 3aJaHMi
-nuddepeniman
BHBIX
YpaBHEHUN
5. JIunelinbie Brinonne 10 Brinonnenue
ypaBHEHUS B HUE 100 % 3amanus — 10 6amnna;
0aHaxOBBIX  |MPAaKTHYEC 75%-90% 3ananus - 8 Oanna;
IIPOCTPAHCTBAX KHUX 50-74% 3aganus — 5 6annoB
3aJaHuN
6. Teopus Kontpon 10 CaMOCTOATENIBHOE ~ BBIMOJHEHHE 3aJaHU 10 WHIUBUAYaTbHBIM
JIMHEHHBIX bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
(yHKUMOHANBHO | padoTa(k Oata
-nudepeHnnai | OHTPOJIbH
BHBIX blil cpe3)
ypaBHCHHH Brinonne 10 Brimonnenue
HHE 100 % 3aganus — 10 Oana;
MPaKTUYEC 75%-90% 3amanus - 8 Oamia;
KHUX 50-74% 3amanus — 5 0aJUIOB
3a1aHU
7. JIuneitasie Pegepar 10 [MoaroroBka u BeIcTymiieHue ¢ pedeparom Ha cemuHape — 10 Ganna
YPaBHCHUI € 3auer 10 CaMOCTOATENFHOE  BBINIOJIHEHHE 3aJaHUi 110 WHAWBHAYaIbHBIM
HOCICACUCTBUC ouseram, cogepykanium 5 3afnannii. Kaxkmoe 3aqanne OreHNBaeTCs B 2
M Oasa.
8. IIpemMuansHbIe OaITHI 20 YuyacTue B cTymeHYecKkux onumMiuanax — 10 6amros
VYuyacTtue B cTymeHYeckux KoHpepeHmusax — 10 6ammos
9. |WupuBuIyanbHBIC 3aaHUS, 50 JloOGop 0aIoB: CTYIEHT MOXKET MPEIOCTABUThH BCE 3aJJaHMsI TEKYIIIETO
C TIOMOII[HI0 KOTOPBIX KOHTPOJIS ¥ 33J1aHUSI KOHTPOJIBHBIX CPE30B
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
10. HUroro 3a cemectp 100

TEeKylui KOHTpostb — 50 6aioB

8 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi

npemMuaibHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmeHe: He Oosiee 30 0aiuioB

16



Pacrnipenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJAeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboTsI KOHTpOJsl | Oamos
/ cpe3bl
1. Metonbt Brimonae 10 Brmonnenne
MPHOTIKEHHOTO HUE 100 % 3amanus — 10 6amna;
[IOCTPOEHUS  |IpakTudec 75%-90% 3ananwus - 8 6anna;
o0rmiero KHUX 50-74% 3aganus — 5 6amioB
pelieHus 3aJlaHui
JIMHENHBIX
(hYyHKIIMOHAIBHO
-nuddepeniman
BHBIX
ypaBHEHUH
2. Teopus Brimonae 10 Brimoaenne
abCTPaKTHBIX HUE 100 % 3amanus — 10 6amna;
(YHKIIMOHATBHO | TPaKTHYEC 75%-90% 3ananwus - 8 6anna;
-mudepeHnman |  Kux 50-74% 3aganus — 5 6amnoB
BbHBIX 3aJIaHUN
YpaBHEHUN
3. | Auddepenunan | Konrpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHHE 3aJaHUi IO WHIUWBUIYaIbHBIM
bHBIC bHaA owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
ypaBHEHUs, padora(x Oamna.
YAOBJIETBOPSIOLI [ OHTPOJILH
Ue YCIOBUSAM | bIii cpe3)
Kapareonopu
4. |MHoro3Haunsle | Brimomne 10 Brmonnenne
oToOpaskeHus B HUE 100 % 3amanus — 10 6amna;
KOHEYHOMEPHBIX |IIPAKTHYEC 75%-90% 3ananwus - 8 6anna;
MIPOCTPAHCTBAX. KHUX 50-74% 3aganus — 5 6amioB
3aaHUI
5. | Auddepeniuman | Bermosne 10 Brimonaenne
BbHBIC HHE 100 % 3amanms — 10 Gama;
BKJIFOUYEHHS. |IPAKTHYUEC 75%-90% 3ananwus - 8 6anna;
Juddepenman KHUX 50-74% 3aganus — 5 6amnoB
bHBIE 3a1aHUI
YpaBHEHUS C
pa3pbIBHOM 1O
(ha3oBBIM
MepEeMEHHBIM
MpaBoOM 4acThlo.
6. | ®ynkmuonansH | KoHTpOJ 10 CaMOCTOSTENPHOE  BBINMONHCHHE 3aJaHWA 110 WHIUBHIYTHHBIM
o—nmuddepeHy |  bHas ouneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHnBaeTcs B 2
aJbHbIE padora(k Oamna.
BKIIIOYCHHUS |OHTPOJIbH
blii cpe3)
7. OneHku Brimosnae 10 Brmmoniaenue
peuieHuit HUE 100 % 3amanus — 10 6amna;
(YHKIIMOHAIBHO | TPaKTHYEC 75%-90% 3ananwus - 8 6anna;
-mudepeHnman |  Kux 50-74% 3aganusg — 5 6amos.
BbHBIX 3aJIaHUN
BKJIFOUEHUN U
TIPUHIIATI
TUIOTHOCTH
8. [IpemuansHbIe OaIITBI 20 VYyactue B cTyaeHuecknx onummuaaax — 10 6amios

VYdacTre B cryneHueckux koHpepenuusax — 10 6anios
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9. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».

10. |MHIuBHIyaTbHBIC 3aIaHUA, 50 Pemienue 5 3aa4 Ha J0Ka3aTebCTBO C UCIIOJIL30BAHUEM U3YYEHHOTO
C TIOMOIIBI0 KOTOPBIX TEOPETUIECKOTO MaTepraa.
MOXKHO HaOparhb Kaxxnast 3amaqa orieHnBaeTcs B 6 OaJIIOB.

OTIOJTHUTENBHEIE OB
JloGop 6amioB: CTYIEHT MOXKET NMPEAOCTABUTE BCE 3aJaHUS TEKYIIIETO
KOHTPOJISI ¥ 3aJaHMS KOHTPOJIBHBIX CPE30B

11. HUroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BbicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
yerplpexOampHol  mikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOW OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIONIIM 00pa3oMm:
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100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BrinoJiHeHHe NPAKTHYECKUX 3aJaHUM

Tema 1. DnemenTsl Teopun GYHKINN U (YHKIIMOHATBFHOTO aHAIHM3a
peuieHue 3a1a4

Tema 2. PazpemumMocTs HETMHEHHBIX (QyHKIIMOHATBHO-TU(PGEpPEHITNATBHBIX YPaBHECHUI

pelieHue 3aaa4

Tema 3. Teopemsbr 00 onepatopHOoM HepaBeHCTBe. OILIEHKH pemeHni PyHKIMOHAIbHO-AU(depeHITnaTbHBIX
ypaBHEHUH

pelieHue 3aaa4

Tema 4. MeToap! TpUOTUKEHHOTO PEIICHUST HEMMHEHHBIX (QyHKIIMOHATLHO-TU(GEpeHITHATBHBIX
ypaBHEHUH

pelieHue 3aaa4

Tema 5. JIunelinble ypaBHEHMs B 0aHAXOBBIX IPOCTPAHCTBAX

peuicHuC 3aaa4

Tema 6. Teopwust TMHEHHBIX (YHKITMOHATBHO-TU(D()EpEeHIINATBHBIX YPaBHCHUM

pelieHue 3aaa4

Tema 8. MeToap! TpUOIMKEHHOTO IMTOCTPOCHUS OOIIET0 PEIICHHS JIMHEHHBIX
byHKIIMOHATBHO-TU (D PEepEeHIIMATBHBIX YPAaBHCHHUH

penieHue 3aaa4
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Tema 9. Teopust abcTpakTHBIX QYHKITMOHATHHO-TU(D(PEpEeHIIMATBHBIX YPaBHCHUH
pelieHue 3aaad

Tema 11. MHoro3HauHble 0TOOpaXXEHUSI B KOHEUHOMEPHBIX MPOCTPAHCTBAX.
peuieHue 3a1a4

Tema 12. luddepennmansusie BItoueHus. uddepeHnnanbapie ypaBHEHHS ¢ pa3pbIBHOM MO (ha30BBIM
[IEPEMEHHBIM IIPABOU YaCThIO.

peicHuE 3aaa4

Tema 14. Ouenku pemeHnit GyHKIMOHATBHO-TU(()EepeHIINATBHBIX BKIIOYCHUH ¥ MPUHIINAI ITIOTHOCTH
pelieHue 3aaa4

3auer

Tema 7. JInHeliHble ypaBHEHUS C IOCIIEECHCTBUEM
3a4E€THOE 3aJjaHNE

KounTtpoJsbHnasi padora

Tema 3. Teopemsl 00 onepatopHoM HepaBeHCTBe. OLEHKH penieHui GyHKIMOHATBHO-TU(GepeHITHATBHBIX
ypaBHEHUN

CamocTosTenbHOE BBITTOHEHHE 3aJJaHUH TI0 MHIUBUIYyaJIbHBIM OUIeTaM

Tema 6. Teopust TMHEHHBIX QYHKITMOHATBHO-TU(D()EpEHIINATBHBIX YPaBHCHUM
CaMOCTOSTENLHOE BBIIIOJIHEHUE 3aI[aHI/II\/JI M0 UHAWBUAYAJIbHBIM GI/IHCTaM

Tema 10. {uddepenmansusie ypaBHEHUs, YIOBIETBOpsIonue ycnosusiM Kapareogopu
CamocTosaTenbHOE BBINOJIHEHHE 3aJaHUH 110 HHANBUAYAJIbHBIM OHIIETaM

Tema 13. dynkuonanbHO—AU(GEepeHITNATbHBIC BKIIOYCHUS
CaMOCTOSTENLHOE BBIIIOJIHEHUE 3aI[aHI/II\/JI M0 UHAWBUAYAJIbHBIM GI/IHCTaM

Pedepar

Tema 7. JInHeliHble ypaBHEHUS C IIOCIIEIECHCTBUEM

1 1. Meroasl mpuOIMKEHHOTO PEIICHUS HETMHEWHBIX (PYHKITMOHAIBHO-AU(dEepEeHITNaTBHBIX
ypaBHeHUH (110 Teme Ne 4).

2 2. Jlunelinble ypaBHeHHs B 0aHAXOBBIX TPOCTpaHCTBaxX (1o Teme Ne 5).

3 3. Meroap! NpUOIMKEHHOTO MTOCTPOCHUS OOILEro pereH s TNHEHHBIX
GyHKIMOHATBHO-TU (G EepeHIIMATBHBIX ypaBHEHHH (110 Teme Ne §).

4.3 IIpomexxyTouHast aTTECTAlUS 110 AUCITUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunossie Bonpocsl 3xk3amena (IIK-7, OIIK-3)
Tunoseie BONPOCHI IK3aMeHA

1.  Merpuueckue npoctpancTBa. Cxonumoctb. [lomHbie MeTpuueckue npocTpancTBa. [IpuHiun
CKUMAIOIIUX OTOOpaKEHUH.
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2. KoMmakTHOCTBH B METPUUYECKUX MPOCTpAHCTBax. Teopema Apuena.

3. Jlumelinbie nmpoctpancTBa. HopMupoBaHnHbIe ipocTpancTBa. HenpepriBHBIC TUHEHHBIE (DYHKITMOHAIBI
Ha HOPMHUPOBAHHBIX MPOCTPAHCTBAX.

4.  ComnpspkeHHOE TTpocTpaHcTBO. Ciradas TOMoaoTrs U cadasi CXOJUMOCTb.

5. Mepa Jlebera. U3mepumsbie pynkuuu. Unaterpan Jlebera. Ilpoctpancraa
cyMMHpyeMbIX QpyHKIHH. Kpurepuii KOMIaKTHOCTH B IPOCTPAHCTBE

6.  HenpepsiBHbI (pyHKIMOHANM B . IHTErpanbHbIi oneparop B
7.  Ilpunuun Hlaynepa HEMOABUKHON TOUKH.

8.  Henuneiinble BonbTeppoBble onieparopbl. Cymma oneparopo. Komnosunus oneparopos. Ilpenen
MOCIIEIOBATEIILHOCTH BOJIBTEPPOBBIX ONEPATOPOB.

9.  TeopeMsl 0 pa3pelIMMOCTH HEJTMHEHHOTO YpaBHEeHUs BoibsTeppa B MpOCTpaHCTBE CyMMUPYEMBbIX
byHKIUI.

10. Paspemumocts 3aaaun Komm 171 HemuHeHHOro (yHKIMOHATIBHO-IU((EpEeHITNATEHOTO.

11. Pa3pemmmocTs KpaeBoit 3a1aun 1yt GyHKIIMOHATBHO-TU(()epeHIInanIbHOTO ypaBHEHU. MeTos
pEayKIMHU KpaeBou 3a1a4uu K 3agadyam Kormn.

12. O6001IeHNe TOHATHS BOJIBTEPPOBOCTH omeparopa. [Ipu3Haku 00001IEeHHON BOIBTEPPOBOCTH
WHTETPaJIHLHOTO OTlepaTropa, orieparopa BHYTPEHHEH CyTepIIO3UITUH.

13. OmneparopHbie ypaBHEHHUS C 000OIIEHHO BOJIBTEPPOBBIMH OTIEPATOPAMH B TIPOCTPAHCTBE CYMMHUPYEMBIX
(hYHKITUH.

14. Teopemsl 0 pazpemMMocTH PyHKIIMOHATBHO-AU(GEepEeHITNaTbLHBIX YPaBHEHUH ¢ 0000IIEHHO
BOJILTEPPOBBIMH OTIEpaTOPaAMH.

15. Konychl B 6aHaxoBoM npocTtpaHcTBe. CBOWCTBAa KOHYCOB. TE€OpEMBI O HETTOABMKHBIX TOUKAX
MOHOTOHHBIX OIIEPaTOPOB.

16. Teopembl 0 pa3peIIMMOCTH U OIIEHKAX pelIeHn (PyHKIMOHATBHO-AU(GEepEHITNATBHBIX YPAaBHEHUH C
MOHOTOHHBIMH OIIEPAaTOpaMH.

17. DddexTrBHBIC METOMIBI PEIICHUS ONIEPATOPHBIX HEPABEHCTB B MMPOCTPAHCTBE CYMMHPYEMBIX (YHKITUH.
18. Teopemsl 0 HENIPEPHIBHOM 3aBUCUMOCTH PELLEHUI ONIEPATOPHBIX YPaBHEHUH OT MapaMETPOB.
19. Metoxn Tonemnmu mpuGIMKEHHOTO peneHns (PyHKIHMOHATbHO-IH(GepeHITnaTbHbIX YPAaBHEHUH.

20. Amnanoru meronoB Pynre-Kyrra uyncnennoro pemenus GpyHkiroHansHo-1uddepeHnnanbHbIx
YPaBHEHHUHU.

21. JIuneitnble oneparopsl. HenpepbIBHOCTS M orpaHMueHHOCTH. Kosblio oneparopos.
22. ConpsixeHHbIH onepaTop. KomMnakTHbIE OmepaTophl.

23. ®dynkunoHalbHbIE ypaBHeHMsI. PYHKIIMOHAIbHBIE ypaBHEHUs BTOporo poaa. Criekrp. Pe3onbpBeHTa.
AnprepHaruBa @pearoapma.

24. Omnepatop BHYTPEHHEH CyNepIO3HIINHU B IPOCTPAHCTBE CYMMUPYEMBIX (DYHKIMN. YCIIOBUS N€HCTBUSA
orepaTopa BHyTPEHHEN CyNepro3UIUU B IPOCTPAHCTBE CYMMHPYEMBIX (DyHKITHA.

25. BpluucieHue CueKTpaJbHOTO paAnyca HHTETPAJIbHOTO ONIEpaTOpa U OIepaTopa BHYTPEHHEN
CYIIEpPIIO3HLIMH.

26. Hexotopsle ki1accsl GyHKIHMOHATBHO-TU(GEpEeHIINATbHBIX YpaBHEHHH. [ TaBHAs YacTh JIMHEHHOTO
ypaBHeHwUs1. JInHeitHOe ypaBHEHHE ¢ (PPeIroIbMOBOil IMTaBHOM YacThIO.

27. Jluneinas xpaeBas 3aga4a. Oneparop ' puna.

28. ConpsixeHHOE ypaBHEHHUE K JIMHEHTHOM KpaeBoil 3a1a4e.

29. IIpencrasnenue oneparopa ['puna. @ynkuus ['puna. Teopemsl o cBolicTBax GyHKIuH [ prHa.

30. DnemenTtapubiii onepatop ['puna. [loctpoenue oneparopa ['puna kpaeBoi 3agauun yepes
3JIEMEHTAPHBINA OTepaTop.

31. Ucnonb3oBanue W-MeTo/1a K HCCICIOBAHUIO Pa3pEITMMOCTH KPaeBOH 3a71auu U MTOCTPOCHUIO (DyHKIIUH
I'puna.

32. HenpepbiBHasi 3aBUCUMOCTD PEIICHHS KPAeBOM 3a/1a4Ml OT MapaMeTPOB.

33. 3angaya ynpaBineHus: QyHKIHOHAIbHO-TU(PPepeHIINaIbHBIM YPaBHEHUEM. YCIOBHUS Pa3peInMOCTH.
ConpskeHHOE ypaBHEHHE.

34. JluneiiHble BOIBTEPPOBBIE onepaTopsl. 3agada Koy 1715 TMHEHHOTO ypaBHEHUS C OCIEAEHCTBUEM.
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35. Omneparop Kommu. IIpeacrasnenue oneparopa Komu. @ynknus Komm.
36. CpotictBa pynknuu Kommu. [Ipumepsr noctpoenust Gpynkiuu Komn.

37. Onpenenenusi yctouunBoctu pemienus 3agaun Komm. Mcnons3zoBanue oneparopa Komm
HCCIIEI0BAHUIO YCTOMYUBOCTH.

38. W-meron B TEOpUHN YCTOWYUBOCTH.
39. HUcnonw3oBanue psana Hetimana myist moctpoenust Gpynkiuu Komn.

40. HMuTepnonsauuoHHBIe METOBI TocTpoeHus GpyHKiui ['puna u Komm. Cxonumocts
MHTEPIOJIALIMOHHBIX METOIOB.

41. AOctpakTHOE (PYHKIHMOHATIBHO-IU(D(DEepeHIInaIbHOE ypaBHEHHE. DIIeMEeHThI 0011eit Teopun. Kpaepas
3ajmada. Oneparop I'puna.

42. Ilpencrasnenue oneparopa I'puna.

43. AOcTpakTHBIE ypaBHEHHS C 0000OIIEHHO BOJBTEPPOBBIMU onieparopamu. Onepatop Komn.

44. JIuHeitHOe ypaBHEHUE N-0T0 MOPSKa.

45. CuHrynaspHble ypaBHEHHUS.

46. YpaBHEHUS B IPOCTPAHCTBAX aHATUTHYECKUX (DYHKIUH.

47. YpaBHEHHE HEUTPaATHLHOTO THUIIA B MPOCTPAHCTBE (DYHKIIMH ¢ KYCOUHO-HENPEPHIBHON IPOU3BOTHOM.

Tunosbie BONPOCHI 3a4eTa

1.  PaspeiBHbIe muddepenranbabie ypaBHeHus. OcHOBHbIE TpeOOBaHUS K 0000IIEHHOMY MOHATHIO
peLIeHUs TAKUX YPABHEHUN.

2. JuddepennmansHbie ypaBHEHUs, yIoBIeTBOpstonue ycnosusiM Kapareogopu. Onpenenenue
peLIeHuS.

Cy1ecTBOBaHUE PELICHHUS.

[IponomxaeMoCTh pelIeHUH.

EAnHCTBEHHOCTD pelieHus.

HenpepbiBHas 3aBUCUMOCTD PEIICHUM OT MPABOM YaCTH M HAYaJIbHBIX YCJIOBUH.
Paccrosiaue mo Xaycnopdy Mexay MHOKECTBAMH B KOHEUHOMEPHOM MIPOCTPAHCTBE.

N kW

Belnykiibie MHOXecCTBA. OTAEIMMOCTh TOUKH U MHOYKECTBA.

9.  Brimykias 060109Ka MHOKECTBA.

10. OnopHasi IOCKOCTh BBIMTYKJIOTO MHOXKECTBA.

11. CpenHee 3HaueHUE UHTETpaAJIA.

12. TIpenen mpou3BOIHBIX a0COIIOTHO HEMIPEPHIBHBIX (YHKITUH.

13. M3mepuMble MHOTO3HAYHBIE OTOOpAKEHUSL.

14. Kputepuii u3MepuUMOCTH.

15. V3MepuMOCTh HEKOTOPBIX CHEHATbHBIX MHOTO3HAYHBIX OTOOPaKEHUH.

16. Tlonstue nuddepeHnaaTLHOTO BKIIOYSHUS.

17. PaznuuHble onpeaeneHus pemeHus TudepeHnaIbHOro BKIIOYESHHUS.

18. MuTerpupoBanne MHOTO3HAYHBIX 0TOOpakeHui. MaTerpan Aymana.

19. MHoro3HauHslii onepatop Hemslikoro.

20. TIpousBeneHue oneparopa UHTETPUPOBAHUS U MHOTO3HAYHOTO orneparopa Hemebikoro.

21. CymecTtBoBaHUE pemeHus TudGepeHIHaTbHOr0 BKIIOYSHUS C BBITYKIONW MPaBOH YacThIo.
22. IlpomomxaeMocTh pemeHus 1uddepeHITnanb»HOT0 BKIIOYCHHS C BRIMYKJIONW TPaBOM 4acThIO.
23. 3aBUCHMOCTh MHO)KECTBA PEIIEHUI OT IIPABOM YaCTH U OT HAYAJIBHBIX YCIOBHIA.

24. JInddepeHnmanbHble BKIIOYEHUS ¢ HEBBITYKJIOM MpaBoi 4acThio. CyIlecTBOBaHUE PEIICHHUS.
25. Ksaszupemenus nudepeHInaabHOro BKIIOYEHUs ¢ HEBBITYKIION MpaBoi

26. 4acTbIo.

27. TI1OTHOCTH MHOXKECTBA pelieHus AudQepeHInanbHOT0 BKIIIOYEHUS C HEBBITYKIION MPaBOi 4acThIO BO
MHOJKECTBE PELICHUH "OBBITYKIEHHOTO" BKIIOUEHHUS.

28. IpubnmxenHsie pemeHus auddepeHnaIbHOr0 BKIOUSHHS, PEIICHHUS.
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29. PaBHOMepHas HENPEPHIBHOCTH MHOTO3HAYHOTO OTOOPAKEHUSI OTHOCUTENBHO (DYHKIIUH.
30. AcUMITOTHYECKOE TIPEICTABICHUE MHOKECTB IIPUOIMKEHHBIX PEIICHUN.
31. duddepenunanbupie ypaBHEHHS € pa3pbIBHOM MO (ha30BOM EPEMEHHOM MPaBoOil YacThIO.
Onpenenenne pemeHus.
32. CymiecTBOBaHUE PELICHUS.

33. EXMHCTBEHHOCTH M MPOAOKAEMOCTh pemeHni qudGepeHnanbHbIX YPaBHEHUH ¢ pa3phIBHOM 1O
(ha30BbIM NEpEMEHHBIM IIPABOM YaCTHIO.

34. Bapwuanus pa3pbIBHBIX CUCTEM.

35. quddepeHnnansHbie BKIIOYEHUS HA MIIOCKOCTH.

36. OrpaHUYEHHBIE U IEPUOUYECKUE PEIICHHUS.

37. ®ynkuoHansHO-IU(GEepeHIIATBFHBIC HEPABECHCTBA C BOIBTEPPOBEIMU 110 TUXOHOBY OIepaTopamu.
38. ®yHkimoHanbHO-TU(MGEepeHIIMATbHBIC BKIFOUSHUS C BOJIBTEPPOBBIMHU 110 THXOHOBY OIlepaTopamu.
39. O6006u1eHns 0OBIKHOBEHHBIX AU ((epeHIInaTbHbIX BKIIOUCHHUHN.

40. O600menus quddepeHInaIbHBIX BKIIOYSHUH C 3aMa3IbIBAIONIAM apTyYMEHTOM.

41. Unterpo-nuddepeHanbHble BKIIOYCHHS.

42. HekoTopsie BOMPOCHI MPOJOKAEMOCTH PEIICHUH (PyHKIIMOHAIBHO-AN(dEepEeHITNaTbHBIX BKIIOYCHHH C
BOJIETEPPOBBIMU 110 THUXOHOBY OIlepaTopaMu: JOKalbHOE U I100anbHOe pemeHus 3aaa4u Komu.

43. TlpomomxaeMOCTh PEIICHH, allpHOPHAst OTPaHUYEHHOCTD U TJ100abHbIE peneHus 3aaa4u Ko ayis
BKJIIOYEHHH C IOTYHETIPEPHIBHOM CHU3Y U CBEPXY MPABbIMH YaCTSIMH.

44, eopema 0 peaiM3aIliy PACCTOSHUN B MMPOCTPAHCTBE CYMMHUPYEMBIX (DYHKIIMHA OT JIFOOOH CyMMHUPYEMOit
(GYHKIMH 10 CBOMX 3HAYCHU.

45. Teopembl 00 OLIEHKaX PEIICHUS BKIFOUEHUS JI0 HAMepe] 3aJaHHON aOCOMIOTHO HEPEPBIBHOM

(hyHKIIUN.
46. CpoiicTBa KBa3upeneHni GyHKIIMOHATBHO-TH(PGEpPEHITNATBLHBIX BKIIOUSHUH U IPUHITUIT TFIOTHOCTH.

CBoiicTBa MPUOMMIKEHHBIX PEHICHNH (yHKIIMOHAIBHO-TH(PPepeHIINaTbHBIX

TunoBble 3axanus s sx3amena (IIK-7, OIIK-3)
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Kaxoe Muo#ecTE0 HaselBaeTcd BRIIVEIRM ! CdopMyaHpoeaTs Teopemy KapaTeomopu
0 BRIIVEIBIX MHO¥ECTRAX M2 F ™.

JafiTe onpegeleHHe paccTOSHHA Io Xavcedopdv uMerny wMHoxecTEamH. Hafigute
paccTosume mo Navoaopdv Mexgy uHoxectBamH A, B EE", ecmm A={x=

(xj_!xjj: |xj_| 52.’ |x2|£2! }!
B — 2aMEMVTIRIN mAp e MEMYHOTO paguyca ¢ IeHTpoM B Toake (2, 0).

Lad

IIycre A, B € Q(E™). Noxazats, ato h¥ [4,B] = inf{z = 0:4 € B}

4. afite onpegeneHie onopHOH QVHIKINH MHOXKecTEa 4 .

Yro Takoe onopHOE MHOMKECTED K A B 33JaHHOM HallpaBIeHHH |
JlokawnTe, 9T0:
A) omopuas dvaxama c(A,#): E® — E aBageTca BEIMVKION dvHIIIHed;
B) ana mobex A, B € Q(E")seproc(A+ B, x")=c(4,x")+c(B,x*);
B) ana moGoro A € Q(E™)eeproc(cod, x*) =c(4,x*).

3. JafiTe onpegenedte MEOTOZHAYTHOT D 0TODpaKeHna.
Kaxoe wmoroszHagmoe

IIOIVHEIIPDEDEIEHEIM CHHZY, HEIFPEPLIEHI:D-I?

DTDEPEJKEHHE HA3BRIBEACTCA IIOIVHEIIPCPEIEHEIM CBECPEV,

0, t<1,

Otobpakesme F:E — Q(E) zagaHo cootHomenmemF(t) =4[—11], t €[-1,1]._

0, t=1

bvaer mu oroOpaxense F IOMVHENPEepPHIEHBIM CBEPXY, IIOIVHENPEPHIEHBIM CHH3V,

HENPEPHIBHEIM |
6. Kaxoe MHOrozHaTHOE 0TOOPAKEHHE HASRIBASTCA HI3MEDPHMBIM |

Uto HaselEaeTCd CcedeHieM MHOT03HATHOr 0 0Tobpakenma’

Tlpu xakHx VCIOBHAX V MHOTO3HAYHOIOD OTODPaKEHHA CVINECTEVET HENpPepBIEHOE

cedeHHe !

TIpH KakHuX VCIOBHAX V MHOTO3HATHOIO 0TOOPa#KEHHA CYVIIECTEVET H3MEPHMOE CedeHHe |
7. afite ompegencHHe HHTETPANad 0T MHOTOZHAYHOTO 0TOOpaskeHHA.

Ilycre oTobpazemme F: E— Q(E™) uMeeT BEOIVEILIE 00pa3ssl M HENpPephEHO Ha

I=t,t]

JoxasmTe, 910 HHTErpan oT F Ha [ ABIAeTCA HENVCTRIM, OTDAHHYIEHHEIM, BBEITVEIIEIM
MHOEECTEOM.
8. Hafit suTerpan oT MHOTOZHAYHOTO oToOpaxkesma F ma otpexe [—3, 3], ecrm

[ﬂfj‘]l

F(t) =

[_

te[-3,

—1],

0, te(—11),
1,0], te[1,3].

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

Onerka KoMmeTeHmm Jeckpuntopsl (ypOBHH) — OCHOBHBIC TIPU3HAKU OCBOCHUS (ITOKA3aTEITH
JOCTHXKEHHS PE3yabTaTa)

«OTIIMYHOM [IK-7

(85 - 100 6aoB) OIIK-3
«XOPOIIIOY [IK-7

(70 - 84 6amnoB) OI1IK-3
«ynosnerBoputensHo» |HIK-7

(50 - 69 6amnoB) OI1IK-3
«neynosnerBoputensaoy |[1IK-7

(menee 50 6amioB) OIIK-3

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIs)
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5.1 Meronuueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaKXKe MMOPAJOK N3yUeHHsI U IIPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieisl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaibHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIHMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe TUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npo¢eCCHOHABHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX ISl OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIHHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JUTEPATYPHI;

- TIPY CaMOCTOSATEJIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJIeNaTh KOHCIIEKT, UCTIONIb3Yysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI I10 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JMUTEparypbl NPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaXJbli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padlOHAJIBHOCTH UCIIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJlaHHUC.

VYCTHBI OMPOC MOMKET COMPOBOXKAATHCS TMPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATHUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAMMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBO/IBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Apaonea, B. . 'eomeTpudeckne MeTObI B TEOpUH OOBIKHOBEHHBIX THU(PEpeHIINaNbHBIX YPaBHCHUH. -
2023-02-12; T'eomerpuueckue METOIbI B TEOPUH OOBIKHOBEHHBIX IU(M(EpEeHIINATBHBIX YpPaBHCHHM. -
Mocksa: PerynsipHas u xaoTudeckasi TuHamMuKa, MTHCTUTYT KOMIIbIOTEpHBIX HccienoBannii, 2019. - 400 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/91926.html

2. [NonoBunkuH E. C. MHOrO3HauHbIN aHamU3 ¥ JuQQepeHIraIbHbIe BKIIOYCHUs | MOHOTpadus. - Mocksa:
@usmataurt, 2015. - 523 c. - Tekcr : anekrponHsbiit // OBC « YHHBepcuTeTCKas OUOIMOTeKa OHIAaiiH [caiT].
- URL: http://biblioclub.ru/index.php?page=book&id=457678

3. XKyxosckuit E.C. JluneiliHbple 3BOMIONMOHHBIE (yHKIMOHATBHO-IU((epeHnanbHble ypaBHEHHS B
6anaxoBoM rpoctpaHncTBe : MoHorpadus. - Tam6oB: U3a-8o TI'Y, 2003. - 148 c.

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. demunoBuu b. I1. JIekiuu o MareMaTnueckoil Teopuu ycTounBocTu. - MockBa: Hayka, 1967. - 472 c. -
Texkct : oanmektponnbii // OBC «YHuBepcuterckas Oubnmoreka ownnaiie» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=447850

25



2. Harancon W. II. Teopust ¢yHkimii BemiecTBEHHOH MepeMeHHOW : yueOHoe mocobue. - U3m. 3-e. -
Mocksa: Hayka, 1974. - 480 c. - Tekcr : anekrponnsii // DbC «YHuBepcuteTckas OMONMMOTEKAa OHIANH»
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=459802

3. @unaros, O. II., XamaeB, M. M. VYcpennenue cucteM nuddepeHInaNbHBIX BKIIOYCHUH @ yueOHOe
nocobue. - 2020-09-18; VYcpennenue cucreM auddepeHInanbHbIX BKIOUeHUH. - MockBa: MOCKOBCKU
roCyIapCTBeHHBIM yHUBepcuTeT uMeHu M.B. JlomonocoBa, 1998. - 160 c. - Tekct : snekrponnsiit // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/13117.html

6.3 VlHble HICTOYHUKMU:
1. baza nannbix zbMath - https://www.zbmath.org/

2. Kypnan «Ycnexu MAaTeMaTH4eCKUX HayK» -

http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

3. Karanor o6pa3oBatenbHbIX pecypcoB cetu MHTepHeT - www.catalog.iot.ru
4. Poccuiickasg HangoHa bpHas OuOanoreka - www.nlr.ru

5. Poccwiickuii 00meodpazoBarenbHbIid moptan - http://www.school.edu.ru/
6. YueOHbIii mopTrasi - www.tgspa.ru

7. ®enepanbhslii nopran «Poccuiickoe odpazoBanue» - http:// www.edu.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyIOHmICC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
IrpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeH sl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PY/I0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

Jlunien3nonHoe U cBOOOIHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Omneparnmonnas cuctema "Anst O6pazoBanue"

Microsoft Windows 10

Microsoft Office [Ipodeccuonansusiii mmoc 2007

[Ipodeccuonanbubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Hayunas snekrponHas 6ubnuoreka «KubepJlennnkay». — URL: https://cyberleninka.ru

2. Hayunas snexrponnas 6ubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. Poccwuiickas rocynapctBeHHast Onbnuoreka: opunmanbueiii caift. — URL: https://www.rsl.ru
4. Poccuiickast HalmoHaNbHas Onbanoreka: ourmansHeii cait. — URL: http://nlr.ru

5. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

6. VYHuBepcurerckas OuOnuoTreka OHJAMH:  3JeKTpoHHO-OMOnMoreunas  cucrema. —  URL:
https://biblioclub.ru
7. Hayunas osnektpoHHass OubOnmoreka Poccuiickoit akamemun — ecrectBozHanuia. —  URL:

https://www.monographies.ru
8. DnextponHas 6mbmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library
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9. Web of Science: monmutemarudeckas pedeparuBHO-OMOIMorpaduueckas u HayKoMeTpudeckas 0aza
nauHbIX . — URL: https://apps.webofknowledge.com

10. Scopus: 6a3a mannbix . — URL: https://www.scopus.com

11. Springer Journal — 6a3a maHHBIX JXypHaJOB KoJuleKuuu Springer Journal wu3a-Ba Springer Nature
(1997-2015 rr.). — URL: https://link.springer.com

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATENILHON CPEie YHUBEPCUTETA.



