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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITK-7 Crioco0GeH ucnoib30BaTh CUCTEMATUYECKUE TEOPETUUCCKHIE U MPAKTUUCCKUE 3HAHUS JIJISI TTOCTAaHOBKHU
Y PEIICHH UCCIICIOBATEIIbCKUX 3aad B 00J1aCTH 00pa30BaHUs

1.2 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax

OCBOCHHUA NUCHUIIIIUHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

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

cepe:

40 CKBO3HBIE BUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MNPOMBIIIJICHHOCTH (B cdepe

HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3pabOTOK)

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

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

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

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHEIC (hopMHpOBaHUS TPYJIOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBUS
[IK-7 Cnocoben WCIIONB3YyEeT  CHCTEMAaTHYeCKHe  TEOPETUYECKHE U
HCTIOJIb30BATh MPaKTUYECKUE 3HAHWA [JI1 TIOCTAHOBKM M  PpEIICHHS
crCcTeMaTHYeCcKue WCCIIEIOBATENBCKUX 33124 B TIPEIMETHOH 00nacTu

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

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

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

No
n/n

HanmenoBanme
JMCIUATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®opma
00ydJeHus

Ounas
(cemecTp)

11314

1 {PyTorch

J’_

2 |cropust MaTeMaTHKH

J’_

3 |Hayuno-uccnenoBaren
bCKas paborta
(momyuenue
TIEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeJ0BaTeN
bCKOU PabOTHI)

4{OcHOBEBI
IIPOrpaMMHUPOBaHUS
Ha C++

5|CoBpeMeHHbIE
TEXHOJIOTUU
POTPaMMHUPOBAHUS

6| Teopust umcen




2. Mecto nucuuninabl B cTpykrype OIl 6akanaBpuara:

Jucuunnuna « QyHKIIMOHAIBHO-AU(pdepeHIInaIbHble YPaBHEHUS U BKIIOUEHUS» U3y4YaeTcsl B 7 CEMECTpe.

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

Ounas: 3 3.e.
Bun yueOHo# paboTh (Bcgzii::%)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 64
Jlexmm (Jlextmm) 32
[Tpaktuueckue (Ilpakt. pab.) 32
CamocrositensHas padota (CP) 44

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
7 cemecTp

1 DJIEMEHThI TEOPUH Brinonnenne
GbyHKIMI 1 > 1216 MPAKTHYECKUX
(GYHKIIMOHATBHOTO 3aJlaHuN
aHaim3a

2 Pazpemmmocts Brinonnenne
HEJTMHEWHBIX MPAKTHYECKUX
GbyHKIMOHATBHO-TIN | 2 2 4 3aaHuNi
b depeHManbHBIX
YpaBHEHUU

3 Teopemsbr 00 Brimonnenue
OTIepaToOpHOM MPAKTHYECKUX
HEpPaBEHCTBE. 3aJIaHMI;
OLeHKH peleHi 2 |2 8 KonTtponbHas
(YHKIIMOHATBLHO-TTN pabora
b depeHnanbHBIX
YpaBHEHUU

4 MeTtoab! Brimonuenue
MPUOIHKEHHOTO MPAKTHYECKUX
peleHus 3aJaHui
HEJIMHEHNHBIX 2 2 8
(YHKIIMOHATBHO-TTN
b depeHManbHBIX
YpaBHEHUU

5 JInnelinbie BelnonnHeHne
YpaBHEHHUS B > 12 | 3 MPAKTHYECKUX
0aHaXOBBIX 3aJaHui
MIPOCTPaHCTBAX




6 Teopus nMMHENHBIX KontponpHas
(bYHKIIMOHATHHO-AH pabora;
bdepeHIranTbEHBIX 2 | 4 Brinmonnenue
YpaBHEHUH MPAKTUYECKUX

3aJjaHUN

7 JIuneiinbie Pecdepar; 3auer
YpaBHEHUS C 412
MOCJIENCUCTBUEM

8 cemectp

8 Mertoasl Brimonnenue
NpUOTMKEHHOTO MPaKTUYECKHX
MOCTPOEHUS OOIIETO 3alaHui
peLICHUs JTMHENHBIX 2 | 8
(byHKUIMOHATBHO-TU
bdepeHIranTbEHBIX
YpaBHEHUH

9 Teopus Brimonnenue
abCTPaKTHBIX IPAKTHYECKUX
(GYHKIIMOHATBHO-AH 2 2 3aJaHuN
bdepeHIranTbpHBIX
YpaBHEHUH

10 JuddepeHnnanbHbI KonTponbHas
€ YpaBHEHUS, pabora
YAOBJIETBOPSIOILKE 2|2
YCIIOBUSAM
Kapareonopu

11 MHoro3Hayselie Brimosnnenue
0TOOpaXeHUs B 5 | 9 IPAKTHYECKHUX
KOHEYHOMEPHBIX 3aJaHuN
MIPOCTPAHCTBAX.

12 JuddeperunanbHb Brinonnenue
€ BKJIIOYCHHSI. NPaKTUYECKHX
JuddeperunanbHb 3a/laHui
© YpaBHEeHHS ¢ 2 | 4
pa3pbIBHOH 1O
(hazoBbIM
NIEPEMEHHBIM
IIPaBOM 4acCThIO.

13 OYHKIUOHAIBHO—] KontponpHas
uddepeHMaNbHbIC 4 | 8 pabora
BKJTIOUCHUS

14 OLeHKH peleHni Brimonuenue
(bYHKIIOHATBHO- AU MPAKTHYECKUX
b depeHnanbHBIX 4 | 10 3aJIaHAN
BKJIFOUCHH U
MIPUHIINTI
IJIOTHOCTH

Tema 1. DiiemeHTbI TEOPUM PyHKUMHA M PYHKIMOHAJIBHOIO AHAJIU3A

Jlexkuns.




[Tpenmer xypca. Kparkwuii nctopudeckuit 0630p. Merpudeckue npoctpanctsa. CxonuMocTs. [lonHbie
MeTpudeckue nmpocrpancTsa. [Ipuniun cxumaronx otoopaxenuii. KoMnakTHOCTh B METpUUYECKUX
npoctpaHcTBax. Teopema Apuena. JIuneinsie npoctpancTsa. HopmupoBaHHbIE IPOCTPaHCTBA.
HenpepbiBHbIe TUHEHHbBIE ()YHKIIMOHAIBI HA HOPMHUPOBAHHBIX NMpocTpaHcTBax. ConpspkeHHOe
npoctpancTBo. Crabast Toronorus u ciabdast cxoqumocTtsb. Mepa Jlebera. 3mepumsbie ¢pynkiun. MaTerpan
JleGera. IIpoctpancTtBa cymmupyeMbIx QpyHKIMA. Kpurepuii KOMIAKTHOCTH B IPOCTPAHCTBE .
HenpepoiBHblit GpyHKIonan B . MaTerpansHblil oneparop B Ilpunnun laynepa HemoaBuKHOM TOYKH.

IIpakTH4eckoe 3aHATHE.

1 1. Ilpumepsl METpUYECKUX MPOCTPAHCTB. [IpuMephI MOIHBIX METPUUECKHUX MPOCTPAHCTB, B
KOTOPBIX CYLIECTBYIOT MOCJIEOBATEIBHOCTH BIOKEHHBIX IIaPOB C MTyCTHIM MEPECEUCHUEM.

2 2. llpuBecTu nmpuMepbl pa3InyHbIX METPUK B . [ToctpouTts cheprr B
JUISl pa3HBIX 3HAYCHHI
3 3. IlpuBecTH npumMepsl METPUK B MPOCTPAHCTBAX , OTHOCHUTEJIBHO KOTOPBIX 3THU MPOCTPAHCTBA

SBIISIIOTCS U HE SIBJISIOTCS TOJIHBIMH.
4 4. Kakue U3 creayomux MHOKECTB SBJISIOTCS OTHOCUTENIbHO KOMIAKTHBIMU B COOTBETCTBYIOLIUX
METPUYECKHUX MPOCTPAHCTBAX:

Tema 2. Pa3pemIuMoCTb HeJIMHEHHBIX (PYHKIIHOHAIBbHO-IH (P epeHIIHAIbHBIX YPABHEHU I
Jlexknus.
Henunelinbie BonbsTeppoBble oniepaTopsl. Teopemsl 0 pa3pemmMo—cTy 3a1auu Komm 1u1st HemMHEMHOro
ypaBHeHHs BonbTeppa B po—CTpaHCTBE CYMMHPYEMBIX (PYHKIIHIA, NX TPUMEHEHUE K UCCIIEJOBAHUIO
paspemMMocTH (PyHKIMOHAIBHO-AU(hepeHInanbHbIX YpaBHeHUH. Pa3—pemmmMocTs KpaeBoi 3a1auu 1i1st
¢byHKIMOHANBHO-TU B G epeHans"Horo ypaBHeHus. O000I1IeHne MOHATHS BOIBTEPPOBOCTH OIleparopa.
OmneparopHble ypaBHEHUS ¢ 0000IEHHO BOJIBTEPPOBBIMHU ONEPATOPAMH B IPOCTPAHCTBE CYMMUPYEMBIX
¢ynkuuii. Teopemsl 0 cBoiicTBaX (HYHKIMOHAIBHO-AU(D(HEpPEeHIIHAIBHBIX YPaBHEHUH ¢ 000011IeHHO
BOJIETEPPOBBIMU OIIEPATOPAMH.
IIpakTH4eckoe 3aHATHE.
1 1.  Jlare ompeneneHue U IPUBECTH TPUMEPHI BOIBTEPPOBBIX OTOOpaKEHUI
>
2 2. Heob0xomumoe U JOCTATOYHOE YCIOBHE ICHCTBHS M BOJBTEPPOBOCTH OTepaTopa
3 3. HeoOxoauMmoe 1 J1OCTaTOYHOE YCIOBUE ICHCTBUS U BOJIBTEPPOBOCTHU OIEPaTOpa
4 4. HeobxomuMoe U JOCTATOYHOE YCIOBHE NCUCTBUS M BOJBTEPPOBOCTH JIMHEHHOTO HHTETPAITBHOTO
oreparopa s
5 5. HccrnenoBarh pa3peliuMoOCTh, €IMHCTBEHHOCTh PEIIEHUS B TPOCTPAHCTBE  YPABHEHUM:

1 6. HccnenoBarh pa3peliuMoOCThb, €AIMHCTBEHHOCTh PEUICHUS B TPOCTPAHCTBE  YPABHEHUM:

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
N3ydeHne TeopeTHUecKoro MaTepuana, pa3oop J0Ka3arenbCcTB yTBEpKAeHUH. CaMOCTOSTeThHOES
JI0Ka3aTeIbCTBO MPOCTHIX YTBEPKACHUN O pa3peIInMOCTH KOHKPETHBIX YpaBHEHMIA. Perienue 3anad u
YOpaXHEHUH 110 00pa3Ily; pelieHrue BApUaHTHBIX 33134 U YIPaKHEHHH.
Pexomenoayuu. Obpamume 6HUMAHUE HA NPUHYUNBL HENOOBUICHOU MOYKU, HA Memoobl NPOBEPKU UX
VCaosuil 05l KOHKpemHulx omobpadxcenuu. Paccmompems cnocobwvl ceéedenus HauwaivHou 3adauu OJis
DYHKYUOHATLHO-OUDDEPEHYUATLHBIX  YPABHEHUI K UHMESPATbHO-(YHKYUOHATbHBIM — YDAGHEHUAM 8
NPOCMPAHCMBEe  HENpepuléHbIX  (QYHKYUtl  (OMHOCUMENbHO UCKOMOU  (DYHKYUU) U 6 HpOCMpaHcmee
cymmupyemvix QyHKYull (OMmHOCUMenbHO NPOU3B0OHOU UCKOMOU (DyHKYUL,).



Tema 3. Teopembl 00 oneparopHom HepaBeHcTBe. OUEHKH pelIeHU i
(pyHKIMOHAIBHO-IHPPepeHIHAIBLHBIX YPABHEHU

Jlekumus.
KoHnychl B 6aHaX0BOM IpOCTpaHCTBE. TeopeMbl O HEMOIBUKHBIX TOUKaX MOHOTOHHBIX OIIEPaTOpPOB.
Teopemsl 0 pa3pemnMoCTy U OLIEHKAX pelleHui PpyHKIMoHaIbHO-AU((epeHInanbHbIX YpaBHEHUH C
MOHOTOHHBIMHM oreparopamMu. (H(HEeKTUBHBIE METO/IbI PELICHHUS ONIEPATOPHBIX HEPABEHCTB B IPOCTPAHCTBE
CYMMHpPYEMBIX (yHKIIHI

IIpakTnyeckoe 3ansATHE.
1.  CdopmynupoBars ornpeaeneHie NOTHOTH, CEKBEHIIMAIBHOM MOTHOTH YACTHYHO YIIOPSAI0YEHHOTO
npoctpaHcTBa. [IpuBecTy npuMepsl COOTBETCTBYIOLIUX IPOCTPAHCTB.
Jlats omnpezeseHust reOMETPUUECKUX CBOMCTB KOHYCA.
Cdopmynupoarb Teopemy Knactepa-Tapckoro.
Cdopmymuposars Teopemy Tapckoro-Kanroposuua.
[Topsinox bumona-®enmca.
Hccnenosars pa3peliuMOCTh KOHKPETHBIX YPABHEHUH C UCIIOIB30BAHUEM TEOPEM O HEMOJBUKHBIX
TOYKaX MOHOTOHHBIX OIIEPATOPOB.

HccnenoBarh pa3peminMoCcTh KOHKPETHBIX (PYHKIIMOHAIBHO-TU(GepeHIINaTbHBIX YPABHEHUN C
MOHOTOHHBIMH OIlepaTOpaMu

S kW

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
N3yuenune TeopeTnyeckoro mMarepuana, pa3oop J10Ka3aTesbcTB yTBepxKAeHUNH. CaMOCTOSTEIbHOE
JI0Ka3aTeIbCTBO MPOCTHIX YTBEPKACHUN 0 KOHKPETHBIX MU depeHIInanbHbIX HepaBeHCTBaX. Perienue
3aJlau ¥ yIpakHeHUH 1o o0pas3ily; pellieHrne BapuaHTHBIX 3a7a4 U yIpa>KHEHUH.
Pexomenoayuu. Hauamo pabomy Hao yueOuvim mamepuaniom ¢ pazoopa nemmsl I ponyonnia — npocmeiiuie2o
ymeepoicoenus o ouggepenyuarvnom Hepasencmee. 3amem ciredyem U3yYUMb YMEEPHCOeHUs Munda
meopem Yannvieuna, nposepumv GblNOJHEHUE UX YCIOBUN 0N KOHKpEemHbIX OughgepeHyuanvbhvix
VPaHeHUIl.

Tema 4. MeToabl NPUOJINKEHHOTO pellieHUs HeJIMHENHBIX (PYHKIIMOHAJIBHO-IU( P epeHInaTbLHBIX
YPaBHEeHUil
Jlexknus.
Teopembl 0 HENPEPHIBHOM 3aBUCUMOCTH PELICHUN ONIEPaTOPHBIX YPABHEHUM OT TapameTpoB. Merox
Tonennu mpuOIMKEHHOTO pelIeHus PyHKIMOHANBHO-TU(PGepeHINaIbHbIX ypaBHEHUNA. AHAJIOTH METOI0B
Pynre-KyrTa uncnensoro pemenus GpyHKInoHansHO-1upepeHnanbHbIX ypaBHEHUH
IIpakTnyeckoe 3ansATHE.

1 1. CdopmynupoBars TEOpEeMy O HEPEPHIBHOW 3aBUCUMOCTH OT MapaMeTpa HEMOABHKHON TOUKU
C)KMMAIOIIETO OTOOpaKEeHUSI.

2 2. OmnpeneneHue NOHATHS T-BOJIBTEPPOBOCTH, IPUMEPHI T-BOJIBTEPPOBBIX ONIEPATOPOB.

3 3. HenoaBuXHbIE TOYKH T-BOJBTEPPOBBIX OMEPATOPOB.

4 4.  OObscHUTH uaero Meroaa ToHeTH NPUOIMKEHHOTO PELICHHUS
byHKIIMOHATBHO-TU( G EepEeHIINATBHBIX YPAaBHEHUN U HJICI0 10Ka3aTeIbCTBA CXOIMMOCTH METOa
Tonemnu.

5 5. Pacdernas ¢popmyna MeTona Diiyiepa YUCIESHHOTO PEIICHUS
byHKIIMOHATBHO-TU (D PEpEeHIINATBHBIX YPAaBHCHHM.

6 6. Pacuernas ¢popmyna MOIU(PHUIIMPOBAHHOTO METO/Ia Difyiepa YUCISHHOTO PEIICHUS
byHKIIMOHATBHO-TU (D PEpEeHIINATBHBIX YPABHCHHM.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

W3yueHne TeopeTHuecKoro Marepuasa, METOI0B U alropuTMoB npubimxenHoro pertenus: /Y. Pemenne
KOHKpeTHbIX DY, BHIOIHEHNE IBYX-TPEX IIAaroB BHIYUCICHUHN C MOMOIIBIO KalbKynsTopa. Pazpaborka
IIPOrpaMM BBIYMCIICHUN HA A3bIKaX IPOIPaMMHUPOBAHUS.



Pexomenoayuu. Ilpu uzyuenuu meopemuueckoco mamepuania o6pamumsv GHUMAHUE HA UOEH) Memodo8
Pynee-Kyma, ee npumenenue K peuienuro 0ObIKHOGEHHbIX OUPDDEPEHYUATbHBIX YPABHEHUN, K PEUeHUrO
@yHryuonanbHo-oupdepenyuarvublx  ypasuenuil.  Paccmompemv  omauuue  wiacosbix  Memooos
@DyHKYUOHATLHO-OUDPepeHyUaIbHbIX YPABHEHUL U 0ObIKHOBEHHBIX OUppepeHyUaTbHbIX YPAGHEHULL.

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

JIuneitnpie oneparopsl. HempepbsIBHOCTH 1 orpaHndeHHOCTh. Koubi1o onepatopoB. ConpsiyKeHHbIN
omneparop. KommnaktHeie onepatopsl. OyHKIIMOHANbHBIE YpaBHEHHS. DyHKIIMOHATBHBIE YPaBHEHUS BTOPOTO
pona. Criektp. Pe3onbBenTa. AnprepHatuBa @pearonsma. Oneparop BHYTPEHHEH CyNepno3uluM B
MIPOCTPAHCTBE CyMMHPYEMbIX (PyHKIIMI. Briuucienre ciekTpagbHOro pajnyca HHTETPaJbHOTO OIepaTopa
U oTiepaTropa BHYTPEHHEH CyNepIo3UIINH.

IIpakTn4yeckoe 3ansATHE.
1 1.  IIpumep NTMHEHHOTO HEOTPAHUUEHHOI'O OIEpaTopa.
2 2. OnpenenuTh CONPSIKEHHBIE ONEPATOPbI K KOHKPETHBIM JIMHEUHBIM OIEpaTopam B

3 3. IlpocTtpaHCTBO , €r0 CBOMCTBA.

4 4. OnpenenuTb CONPKEHHBIE ONEPATOPHI K KOHKPETHBIM JIMHEWHBIM OIlEpaTopaM B

5 5. OnpeneneHue U CBOKMCTBA ONeparopa BHYTPEHHEHN CYyNEePHO3UIIMHU B TPOCTPAHCTBE

6 6. @yHKIMOHAJIbHBIE YpaBHEHUS BTOporo pona. Cnekrp. Pe3onbBeHTa.

7 7.  AnbrepHaruBa @penrosibma.

8 8.  BpluncieHHe CEKTPaIbHOIO paJlyca KOHKPETHBIX HHTETPAJIbHBIX OIIEPAaTOPOB B IPOCTPAHCTBE

9 9.  BepluncieHHue CIEKTPAIbHOIO pauyca KOHKPETHBIX HHTETPAJIbHBIX ONIEPATOPOB B IPOCTPAHCTBE

10 10. CnexrpanbHblil pauyc HHTErpaIbHOIO oneparopa Bonsreppsi.
11 11. BpruucieHue cnekTpadibHOTO painyca KOHKPETHBIX ONEPaTOpPOB BHYTPEHHEH CYNEPIO3UIIUN B
IIPOCTPAHCTBE
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
W3yueHne TeopeTHnyeckoro Marepuaia, pa3oop J0Kka3aTeabCcTB yTBepkaAeHUNA. CaMOCTOATEIbHOE
JIOKa3aTeIbCTBO MPOCTHIX YTBEPKACHUM O CBOMCTBAX PELICHUNH KOHKPETHBIX JTUHEHHBIX YPABHEHUMN.
Pemenue 3amau v ynpakxHeHH 1o o0pasily; pelieHne BApHaHTHBIX 3a/1a4 ¥ YIPaKHEHUH.
Pexomenoayuu. Ilpounniocmpuposams 6ce onpedeneHusi HaA KOHKPEMMHbIX VPABHEHUSAX 8 KOHKDEmHbuIX
banaxosvix npocmpancmeax. Ilonyuums npumepsl ypagHeHull, peulenus KOmopwix ob1aoarm 3a0aHHbIMU
ceoticmeamu. Oopamums HUMAHUE HA c8olicmea ypasHenuil Dpedeonrbma.

Tema 6. Teopust TuHeHBIX PYHKIUOHAIBHO-IH(epeHIIuaNbHBIX YPAaBHEHU
Jlekumus.

HexoTopsie kimaccsl GpyHKIIMOHATBEHO-TU(PGEpeHITHATBHBIX ypaBHEHUH. [ TaBHAs 4acTh JTUHEHHOTO
ypaBHeHus. JInHeliHOe ypaBHEHHE ¢ (PpearoIbMOBOM IMIaBHOW YacThio. JIMHEtHAs KpaeBas 3aa4a.
Oneparop I'puna. Ilpencrasienue oneparopa ['puna. Marpuna ['puna. HenpepbsiBHast 3aBUCUMOCTh
pelIeHrs KpaeBoil 3a/1a4uu OT MapaMeTpoB. 3aJadya ynpasieHUs! GyHKIHOHAIbHO-AU(PepeHInanbHbIM
YpaBHEHUEM.

IIpakTnyeckoe 3ansATHE.

1 1. TlomyuuTh omeparop IIaBHOW YaCTH JUIsI KOHKPETHBIX (PYHKIMOHATIBHO-TU(P(PEpEeHINATBHBIX
ypaBHeHH. OnpeienuTh SBISETCS JIU 3TOT ONepaTop (HpearoIbMOBBIM.

2 2. VYcnoBus OJHO3HAYHON pa3pelIMMOCTHU KPaeBbIX 3a/1au (PyHKIMOHAIBHO-AU(EpEeHINAIBHBIX
YPaBHEHHHU.

3 3. IIpoBepuTh yCIOBHS OJHO3HAUYHOW Pa3pelIMMOCTH JUIsl KOHKPETHBIX KPAaeBbIX 3a/1ad.

4 4.  Omnpenenuts QyHKIHIO [ prHAa KOHKPETHBIX (PYHKIIMOHATBEHO-TH(GEpPEHITNATBLHBIX YPAaBHEHUH C
KOHKPETHBIMH KPAeBBIMH YCIIOBHSIMH.
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5 5. IlpencraButh 3amavy ynpaBieHUs JUHEHHBIM (yHKIIHOHAIBHO-THU(PPepeHIINaTbHBIM
ypaBHEHUEM B BHJI€ KpaeBoit 3aaa4uu. [[puMeHUTh 3TOT MOAXO0/1 K KOHKPETHBIM 3aJjauaM yIIpaBICHHUS.
3ananus 1J151 CAMOCTOSITEILHOI padoThI.
N3yuenune TeopeTnyeckoro Marepuaia, pa3oop J0Ka3aTesbcTB yTBepKAeHUH. CaMOCTOsTEIBHOE
JTI0Ka3aTeIbCTBO MPOCTHIX YTBEPKACHUN O CBOMCTBaX KOHKPETHBIX JIMHEHHBIX DJIY. Pemienue 3a1a4 u
yOpa)KHEHUH 110 00pasily; peleHnue BapuaHTHBIX 3a7a4 U YIPaKHEHH.

Pexomenoayuu. Ilosmopumsv yuedOuwiti mamepuan na memy «lIpedcmasnenue auHeliHO20 02PAHUYEHHO2O
@yukyuonana 6 npocmpamcmeax cymmupyemvix Gyukyuiy. Obpamums 6HUMAHUE HA BONPOCHL:
npeocmasienue oowezo pewenus @HAY, onepamop Kowu, onepamop I puna.

Tema 7. JIuHeliHble ypaBHEHHS € NOCJIeAeHCTBHEM
Jlexknus.
JIuneitHble BOIbTEppOBBIE OnepaTopsl. 3a1ada Koy 171 IMHEHHOTO ypaBHEHHUS € TIOCIEAEUCTBUEM.
Omneparop Kommu. [Ipencrasnenue oneparopa Komu. Marpuna Kommm. Cpoiicta ¢pynkumu Komu.
[Tpumeps! noctpoenus ¢pynkuuu Kommu. YeroitunBocts pemenus 3agauu Ko, W-meton B Teopun
YCTOMYUBOCTH.
IIpakTH4Yeckoe 3aHATHE.
1 1.  TIpoBepuTsb, SIBISAIOTCS JIU KOHKPETHBIE (YHKIMOHAIBHO-TU(PPEPEHINATBHbIE YPABHEHUSIMHU C
MOCJIENCHCTBUEM.
2 2. Omnpenenenue oneparopa Komm u ¢pynkiuu Komm.
3 3. VYcnoBus mpenctaBieHus o0IIETo peeHus QyHKIMOHAIbHO-IU(PPepeHIINaTBLHOTO YPaBHEHHS
yepes ¢pynkuuto Komm.
4 4. Omnpenenuts QyHkuio Komm koHKpeTHBIX QyHKIIMOHATBHO-AH((epeHIInanbHbIX YpaBHEHUH.
5 5. Mertoa uccrneaoBaHusl yCTORIMBOCTH (QYHKIIMOHATBHO-TU(DPEpEeHITNANTBHBIX YPAaBHCHHH.
6 6. MccnenoBarh yCTOMUNMBOCTh YPAaBHEHUH C 3ala3/ibIBalOIMM apryMEHTOM
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
W3yueHne TeopeTHnyecKoro Marepuaia, pa3oop J0Ka3aTeabCTB yTBepkaAeHUA. CaMOCTOATEIbHOE
JI0Ka3aTeNbCTBO MPOCTHIX YTBEPKICHUI O BOJIBTEPPOBOCTH oneparopa Koiu, o mpeictaBieHun oo1ero
pemrenus nuHEeHHBIX OJIY ¢ mocneneiicTeueM. Perenne 3a1ad u yrpakHeHUH 1o 00pasily; pelieHme
BapHaHTHBIX 33]1a4 U YIIPa>KHEHUH.
Pexomenoayuu. CamocmosmenvHo noayyums peuieHue KOHKPEemHbIX YPAGHEeHUll ¢ NOCHMOAHHbIM
3anasoviganuem. Ilonyuums Ona makux ypaguenutl @yukyuro Koww. Paccmompems anepuoouueckyro
3a0auy, nonyuums o1s Hee ynkyuio I puna.

Tema 8. MeToabl npuOIHIKEHHOT0 MOCTPOCHHS 001ero pelieHus JMHEeHHbIX
(pyHKIMOHAIBHO-IHPPepeHIHAIBLHBIX YPABHEHU

Jlexkuns.

Ucnonp3oBanue psaa Heiimana miis noctpoenus ¢pyaknuu Komm. MHTEpONSIOHHBIE METOBI
noctpoeHus pynkuuid ['puHa u Ko, CXonuMoCcTh HHTEPIIONSIITAOHHBIX METOIOB.

IIpakTnyeckoe 3ansATHE.

1 1.  Onpenenenue psaa Heitmana. YenoBust cxonumoctu psiga Helimana.

2 2. Hcnonb3ys psag Heitmana momyduts GopMyIsl 7151 TPUOIMYKEHHOTO PEIICHHS YPABHEHHSI C
OTKJIOHSIFOITUMCS apTyMEHTOM.

3 3. Hcnonssys psa Heiimana momyduts Gopmyssl 1uisi MpUOIMKEHHOTO HAXOXKICHUS (PYHKITUH
Komu ypaBHeHUS ¢ 3ama3apIBaloIMM apryMEHTOM.

4 4.  Hcnonb3ys psaa Heitmana momyduts GopMyIsl j1sl TPUOIMKEHHOTO HAXOKICHUS (PYHKITUH
['priHa KOHKPETHBIX KpPaeBbIX 3a1ad.

5 5. ®opmysbl HHTEPIOIAIIMOHHOTO METOa HaXoKaeH!s (pyHKIK Ko KOHKpEeTHBIX
byHKIIMOHATBHO-TU (D PEpEeHIINATBHBIX YPABHCHHM.

6 6. @®opmysbl HHTEPIOJIAIMOHHOTO METOAa HAXOXKAeHUs (PyHKIMK [ prHA KOHKPETHBIX KPAEBBIX
3ajay.
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Tema 9. Teopusi abcTpakTHBIX GYHKUMOHAJIbHO-TH(P(PepeHNATbHBIX YPABHEHUI
Jlekumus.

AbctpakTHOE (PyHKIMOHATBHO-AM(GEepEeHITNaTLHOE YPaBHEHHE. DIIeMEeHTHI 001ei Teopun. Kpaepast
3amava. Oneparop ['puna. [IpeacraBnenue oneparopa ['puna. AGCTpakTHBIC ypaBHEHUS ¢ 000OIIEHHO
BOJILTEPPOBBIMU onieparopaMu. Oneparop Komm. JInneitHoe ypaBHeHHE n-0ro nopsjaka. CUHTYJISIpHbIE
ypaBHEHHS. YPaBHEHMsI B IPOCTPAHCTBAX aHATUTHUECKHUX (YHKITHI.

IIpakTn4yeckoe 3aHsATHE.

1 1.  Ompenenenue abcTpakTHOTO PyHKIIMOHANBHO-AU(DdepeHnnanbHoro ypasHeHus. [Ipumepsr
CHUHTYJIAPHBIX YPaBHEHH, pa3HOCTHBIX YPaBHEHUH, THOPUIIHBIX ypaBHEHHH. BbiOop mpocTpaHCTB, B
KOTOPBIX MEPEUNCIICHHBIE YPAaBHEHUSI MOTYT OBbITh 3aITUCAHbI B BUJE IPHUBOAUMBIX a0CTPAKTHBIX
byHKIHOHATBHO-TU( G EPEHIINATBHBIX YPaBHEHHA.

2 2. JIns KOHKPETHBIX CUHTYJISPHBIX YPaBHEHHI, pa3HOCTHBIX ypaBHEHUN, THOPUIHBIX YPaBHEHUI
chopmynupoBats 3aaauay Kommu. SABnsercs nu 3amada Komm ogHo3HaYHO pa3pemumon?

3 3. HccnenoBarh KOHKPETHBIE KpAeBbIE 3a/1a4i 11 KOHKPETHBIX CUHTYJISIPHBIX YPABHEHUH,
Pa3HOCTHBIX YpaBHEHU, THOPUIHBIX ypaBHEHHA. [IpOBepUTH yCIOBHS OHO3HAYHOM Pa3peIIMMOCTH.
[omyunTts npeacTaBiIeHNE peIeHus, onpeaeanTs GyHkuuio [ puHa.

4 4.  Jlu"eitHOE ypaBHEHHE N-0T0 MOPSAKA C 3ama3abIBalomuM aprymenTom. [IpeacraBinenue odmero
pelIeHus.

5 5. 3amava 0 HEOCHWJUISIMU PEUICHUN YpPaBHEHHUS BTOPOTO MOPSIKA C 3a1a3/IbIBAIOIIUM
aprymenToM. CBsi3b co cBoiicTBamMu (pyHkmuu Kormm.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

W3yueHne TeopeTHyecKoro Mmarepuaia, pa3oop 10Kka3aTeabCcTB yTBepkaAeHUA. CaMOCTOATEIbHOE
JI0Ka3aTeNbCTBO MPOCTHIX YTBEP)KIACHUN O IPUBEICHUHN KOHKPETHBIX ypaBHEHHH K o0miemy Buay OJ1V.
Pemenue 3amay u ynpakxHeHHH 1Mo oOpasily; pelieHne BApHaHTHBIX 3a/1a4 M YIPaKHEHUH.

Pexomenoayuu. Heobxooumo eviasume 2nasHvie OCHOBHbIE CEOUCMBA KOHKPEMHbLIX 0moopadceHul,
nopoocoaemvix DAY ¢ omxnonarowumcs apaymenmom, uHmezpo-ouppepenyuanbHblx  ypagHeHui,
VPABHEHUIl HelmpaibHo20 munda. mu C8OUCMBEA NO360JA0M NOIYuUms 0bodwenue xkiaccuveckux DNV,
Ha3zvleaemoe abcmpakxmuwvim ypaguenuem. Oopamume HUMAHUE HA CEOUCIE0 KOMIAKMHOCIU MHONICECEA
pewenuii. [Ipeonoscums camocmosamenvHo QyHKYUOHAIbHOE NPOCMPAHCME0, YOOOHOE O pACCMOMPEHUS]
CUHYNAPHBIX YPAGHEHUU.

Tema 10. udPpepenunajibubie ypaBHEeHHUs, YIO0BJeTBOps0IMe yeaosusam Kapareonopu
Jlekumus.
[Tpumeps! nuddepeHnraIbHBIX YPAaBHEHHH ¢ pa3phIBHOM MPABOM YaCThIO, TOKA3BIBAIOIIUE, YTO
KJIACCHYECKOE OIpeieJieHHE PEeIIeHN paBHEHUS [Tl STUX YpaBHEHUN HenmpuMeHUMOo. OCHOBHBIE
TpeOoBaHUs K 0000IIEHHOMY TTOHSATHIO PEIICHUs TaKuX ypaBHeHUH. JluddepeHimanbabie ypaBHCHHUS,
ynosneTBopstoue yeiaosusiM Kapareonpopu. TeopeMbl cyliecTBOBaHUS, TPOI0OIKAEMOCTH,
€IMHCTBEHHOCTH pelieHnii. HenmpepriBHAst 3aBUCUMOCTD PEIIEHUM OT MPaBOM YaCTH U HaYadbHBIX YCIOBHI
IIpakTnyeckoe 3ansATHE.
I 1. Knaccuueckoe onpeznenenue perieHus auddepeHInanbHoro ypaBHeHUs. YCIOBUS
Kapareonopu. [Ipumeps! ¢pyHkuuni, ynosiaeTsopsonmx yciaosusm Kapareonopu. Onpenenenue
pemenus o Kapareonopu nuddepeHnnaabHOro ypaBHeHMs..

2 2. Haitnure pemenue 3agaun Komm , TIe

3 3. Haiigure pemienue kpaeBoi 3ajaun  , , Ie

4 4. CdopmynupoBarh yCIOBHS CYIIECTBOBAHUS, MPOIOJDKAEMOCTH pelIeHHH 3a1aun Komm.
55. CdhopmynupoBaTh yCI0BHS CyIIECTBOBAHUS M €IUHCTBEHHOCTHU pemieHu 3aaaun Komu.
6 6. CdopmynupoBarh yCIOBHs HEMPEPHIBHON 3aBUCHMOCTH PEUICHUH OT MPABON YacTH U

HavyaJIbHBIX YCJIOBHIA.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
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[ToBTOPUTH OMpEeNeHNE KIIACCHYECKOTO PelIeHUs TU(PPepeHINaTBLHOTO ypaBHeH s [IOBTOPUTH TE€OpeMbl
banaxa u ll{aynepa o HemonBrKHOM Touke. V3yueHne TeopeTHIecKoro Marepuaa, pa3oop onpeaesieHui,
J0Ka3aTeNIbCTB yTBEPKACHHIA. Perienne 3a1aq v ynpakHeHui 1o o0pasily; pelieHre BAPHAHTHBIX 3a/1a4 1
YIPaKHEHUM.

Pexomenoayuu. Heobxooumo cpasuums  paziuynvlie onpeoenenus peweHutl  ouggepeHyuanbHbix
ypasuenui. Ilpu uzyueHuu meopem cyuwecmeosanus oopamums 6HUManue Ha pedykyuro 3aoauu Kowu x
ONepamopHoMy YPAGHeHUI0, Ha NPOBEPKY VCI06Ull NPUHYUNOE HENOOBUNXCHBIX moueK. Mcnonv3ys meopemy
banaxa o nenoosusicHou mouxe, nonyuums OYeHKY peuleHus UHmezpaibHo2o ypashueHus Bonvmeppa, K
Komopomy ceooumcs 3aoaua Kowu (vepez koncmanmy Jlunwuya).

Tema 11. MHoOro3HauHble 0TO0OpPaKeHUsA B KOHEYHOMEPHBIX MPOCTPAHCTBAX.

Jlekumus.
Paccrosinus no Xaycnopdy Mexay MHOXKECTBAMH B KOHEUHOMEPHOM IIPOCTpaHCTBE. Bulmykiibie
MHO>KECTBA, CBOMCTBA BBIMYKJIBIX MHOKECTB. CpeiHee 3HaUeHHe HHTEeTpaia oT (PyHKIUH, 3HAYCHHE
KOTOpOI MpuHaAIeKaT 3aJaHHOMY MHOXKECTBY. [IoHSTHE N3MEpUMOTO0 MHOTO3HAYHOTO OTOOpaKEHUSI.
Kpurepuit usmepumoctu. U3MepuMoCTh HEKOTOPBIX CIIEIIMAIBHBIX MHOTO3HAYHBIX OTOOPaKCHHUH U
WHTErPAJIOB.

IIpakTnyeckoe 3ansATHE.

I 1. [Tpumeps! tuddepeHanbHbIX YpaBHEHHH ¢ pa3pbIBHOM MO X MPaBoil yacThio. PemuTs 3amauy
Komn

2 2. Pemuts 3anauy Komm

3 3. Pemmnts 3amauy Ko

4 4. Omnpenenutpb paccTosiHEE N0 Xayc1opdy MexX Ty KOHKPETHBIMH MHOKECTBAMH B
KOHEYHOMEPHOM IpocTpaHcTBe. CBOICTBA paccTosiHUA TT0 Xayc1opdy.

55. BrimykJiiple MHOXKECTBA, CBOWCTBA BBIMYKJIBIX MHOXECTB. HaiiTu BBITyKITy10 000I0UKY
MHOXECTBA B IIPOCTPAHCTBE

6 6. IIpuMepsl OTyHENPEPBIHOTO CBEPXY, NOIYHENIPEPHIBHOTO CHU3Y, HEIPEPHIBHOIO
MHOTO3HaYHOTO 0TOOpaKEeHUSI.

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

8 8. Kpurepuii n3MepumMocTH.

9 9. [TonsiTHe MHTErpasia OT U3MEPUMOTO MHOTO3HAYHOTO OTOOpaKEHUSI.

10 10. . Beruucaute unrerpan Ha [0,1] ot oroOpaxenus
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

W3yueHne TeopeTnyeckoro Marepuaa, pa3oop 10Kka3aTeabCcTB yTBepkaAeHUNA. CaMOCTOATEIbHOE
JI0Ka3aTeIbCTBO MPOCTHIX YTBEPKACHUN O CBOMCTBaX pacctosiHus o Xaycnopdy. CpaBHUTH onpeaencHus
U3MepuMoi (GYHKITUU ¥ U3MEPUMOTO MHOTO3HAYHOTO OTOOPaKEHUST; TOKa3aTh, YTO €CJIM PACCMATPUBATh
(YHKIIHMIO, KAK MHOTO3HAYHOE 0TOOpakeHHE CO 3HAYCHUSIMH - OTHOTOYEYHBIMUA MHOXKECTBAMH, TO
OTIpe/IeTICHUS] H3MEPUMOCTHU CTAHOBSATCS PAaBHOCHIBLHBIMU. Perienne 3a1ad u yrpaxkHeHu# o oopasity;
pelieHne BapuaHTHBIX 33714 U yIPaKHEHUM.
Pexomenoayuu. Camocmosmenvno Haumu paccmoaunue no Xaycoopgy mexncoy KOHKpEmHbIMU
MHOdCECMBAMU 8 . CamocmoamenbHo dokazams, 4mo HenpepvieHOe
MHO203HauUHoe omobpadcenue usmepumo. QObpamums 6HUMAHUE HA onpedeleHue uwmezpaid om
UBMEPUMO20 MHO203HAUH020 omobdpadicenus. Boruuciume unmezpan na [0,1] om omobdpadsicernust

Tema 12. {uddepenunanbublie BKIO4YeHus . [npdepennuaibubpie ypaBHeHHs ¢ pa3pbIBHOM 110
(hasoBbIM NEpeMEeHHBIM NPAaBOM YaCThHIO.

Jlexkuns.
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[Tonsatue muddepeHranbsHOro BKIIOYeHNs. Paznuynbie onpeaenenus peuenus auddepeHnnanbHoro
BKJTIIOUeHUs. VIHTerpupoBaHue MHOTO3HAUYHBIX 0TOOpakeHuil. [loHsATHE MHOTO3HAYHOTO OTepaTopa
Hewmslnkoro, ero corictsa. [Iponssenenue oneparopa HHTErpupoBaHus U oneparopa Hemsinkoro.
CaoiicTBa npousBeneHus. TeopeMbl CyIIeCTBOBAHUS PEIICHUS, TPOAOIIKAEMOCTH (P PepeHIINaTIbHOTO
BKJIFOUEHMSI C BBITYKJION MPaBOi 4acThI0. 3aBUCUMOCTh MHOXKECTBA PEIIEHUH OT ITPaBOW 4acTH U OT
HavyaJIbHBIX ycinoBuil. uddepennnanbapie BKIIIOYEHUS ¢ HEBBITYKIIOHN MpaBoit yacThio. KBasupemeHus.
Teopemsl cymecTBoBanus perienuil. [IpuGnukeHHbIe pereHus. ACUMITOTHYECKOE MPEICTaBICHHE
npuOIKeHHBIX pemeHuid. Jnddepennuanbabie ypaBHEHUS C pa3pbIBHON 1O (a30BOi mepeMeHHON
npaBoi yacTeto. Onpenenenue pemenus. CylecTBoBaHUE pelIeHns. TeopeMbl €IMHCTBEHHOCTU U
npononkaeMocTd. Bapuarust pa3peIBHBIX cucteM. JuddepenimanbHble BKIOUESHHS Ha TIOCKOCTH.
OrpaHu4eHHbIE U IEPUOANYECKHE PEILICHUS

IIpakTnyeckoe 3ansATHE.

I 1. CdopmynupoBaTh OCHOBHBIE MOMEHTHI JI0Ka3aTelibcTBa Teopembl Hamnepa. [IpuBectu
pUMEPBI 0TOOPaKEHHI, YIOBIETBOPSIIOIINX YCIOBUAM TeopeMbl Hamepa.

2 2. [Tonsatue muddepeHIanTbHOro BKIIOYeHUs. Pa3nnynbie onpeieneHus pereHus
muddepeHnmraabHOro BitoueHus. Crenenue qudQepeHnnaibHoro ypaBHEHHs ¢ pa3pbIBHOM MpaBoit
4acThio K AU depeHnnanbHOMy BKITIOYSHHUIO.

3 3. [IpuBectn nuddepeHmanp HOE ypaBHCHHE K BKJTFOUCHHUIO.
Pemmts 11 monmydeHHOro BKIIOUeHUs 3a7a4dy Kol ¢ Ha4albHBIM yCIOBUEM

4 4. [IpuBectn nuddepenHuanpbHOe ypaBHEHHE K BKIIOUEHHUIO. PemuTh 11l MOJTy4eHHOTO
BKJIIOYEeHMSI 3a/1a4y Kol ¢ HauaabHBIM yCIIOBUEM

5 5. HNHTerpupoBanre MHOTO3HAYHBIX OTOOPAKEHUH.

6 6. [TpuBecTu mpuMepsl MHOTO3HAYHBIX OTOOPaKCHUM, HE YIOBJIETBOPSIOIIUX YCIOBHUIM

Kapareonopu, y1oBIeTBOPSIIOIIUX BEPXHUM, HIDKHUM yclIoBUsAM Kapareonopu, 1 oToOpaskeHHid,
YIOBJIETBOPSIOLIMX ycioBusAM Kapareonopu.

7 7. [TonsiTne MHOTO3HAaUHOTO Ooneparopa Hembllikoro, ero cBoiictBa. [IponsBenenue oneparopa
MHTErpupoBaHus 1 oneparopa Hembirikoro. CBoHCTBa MPOU3BEICHHUS.

8 8. Haittu

9 9. CdhopmynupoBaTh yCIOBHS CYIIECTBOBAHUS PEIICHHSI, TPOAOIKAEMOCTH TU(HepeHIIaTEHOTO

BKJIFOUEHHS C BBIITYKJION IIPABOU YaCThIO.

10 10. IlpuBectu ycioBusi HENPEPBIBHOM (I1OJIyHENPEPBIBHOMN CBEPXY, CHU3Y) 3aBUCUMOCTH MHOXKECTBA
peleHui OT MPaBOM YaCTU U OT HAYAJIbHBIX YCIIOBUU.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
M3yueHne TeopeTnyeckoro Marepuana, pa3oop onpeaeseHuil, GopMyInpoBOK, JOKa3aTeIbCTB
yTBepxkIeHnH. KakoMy yTBepKaeHUI0 paBHOCWIBHA TeopeMa Haaepa, eciiu MHOro3Ha4HOE 0TOOpakeHue
MMEET 3HAueHMs - OTHOTOUEUHbIE MHOKECTBA. Pelienne 3aau v ynpaxHeHH 1o o0pasily; perieHue
BapMAHTHBIX 33/1a4 U YIIPa)KHCHUN.

Pexomenoayuu. Heobxooumo 6viseums cxoOHvle yepmuol U OMAUYUs OUphepeHyuaIbHuIX YPasHeHUl U
oughpepenyuanvrvix exnouenui. Oopamume HUMAHUE, YMO 0adice 8 ClyYdae JUNUUYEBOCMU NO X NPABoll
yacmu oughghepenyuanvrozo sxarouenus, saoava Kowu, xax npasuno, umeem b6onee 00H020 peuleHusl.
Ipusecmu npocmetiuue npumepsvi Ou@pepeHyuanvHvlx eKa0YeHull u pewums ux. Hanpumep,

Obpamums 6HuMaHUue Ha onpedereHue MHO203HAUH020 onepamopa Hemvlykozo

Tema 13. ®DyHkunoHaabHO—Iu G PepeHIHATbHBbIE BKIKYEHUS

Jlexknus.
OyHKIMOHATBHO-TU( G epeHINaTbHBIC HEPABEHCTBA C BOJIBTEPPOBBIMH 110 THXOHOBY OIlepaTopamH.
OyHKIIMOHATBHO-TU( G epeHINATbHBIC BKIIOYSHHUS C BOIBTEPPOBBIMU MO0 THXOHOBY OIepaTopamMu.
O0600m1eHnss 00BIKHOBEHHBIX AU ((epeHnanbHbIX BKIOUEHHH, 11 (HepeHIInaIbHBIX BKIIOYSHUH C
3ama3/bIBaloIMM apryMEHTOM, HHTETpo-auddepeHnnanbHbIX BKIIOYeHUH 1 ap. HekoTopeie Bompochl
MIPOJIOJHKAEMOCTH PEUICHUH (PyHKIIMOHAIBHO-TU(PepeHIINaTbHBIX BKIIOUEHUH ¢ BOJIBTEPPOBBIMHU IO
TuxoHOBY ornepaTopaMu: JIOKalIbHOE U TII00aIbHOE perieHus 3a1aun Ko, npoaomkaeMoCcTh pelieHuid,
arnpuopHas OTPAHUYEHHOCTD U II00ANbHBIEC pelieHns 3aa4u Koy 11 BKIIIOYEHUH ¢ OTyHepepbIBHOM
CHM3Y M CBEPXY IPaBbIMHU YACTIMHU.



14
IIpakTH4Yeckoe 3aHATHE.
1 1. [IpuMepsI BOIBTEPPOBBIX MHOTO3HAYHBIX OTOOPaKEHUH, T-BOIBTEPPOBBIX MHOTO3HAYHBIX
oTtoOpakeHui. JlokazaTh CyleCTBOBaHHE HEMOABMKHBIX TOUEK KOHKPETHBIX BOJIBTEPPOBBIX
MHOTO3HAYHBIX CKMMAIOLIUX ONEPaToOpOB.

2 2. VYenosus paspemmmocty 3aaaun Ko i auddepennnanbHOro BKIOUEHUS ¢
3amnas3abIBalOIINM apTyMEHTOM.

3 3. YenoBus paspemmMoct 3aaun Ko 1uis uHTErpo-audepeHInanbHOro BKITIOYSHNUS.

4 4, [Tonstre pyHKkMOHATBEHO-TU(PGEPEHITHATHEHOTO BKIIOYCHHS C BOJBTEPPOBBIM (110 THXOHOBY)

OTIepaTopoOM. YCIIOBHS CYIICCTBOBAHHS U TPOJODKAEMOCTH PEIICHHH
(GyHKIIMOHATBHO-TU(D G EPEHITMATBFHBIX BKIIOYEHUH ¢ BOJBTEPPOBBIMHE OTleparopamMu. ATipuopHast
OTPaHUYECHHOCTD - JOCTaTOYHOE YCIIOBHE CYIIECTBOBAHMS TII00ATBHOTO pereHus 3anaun Komm ams
BKJTIOUEHHH C TIOYHETIPEPBIBHOM CHU3Y U CBEPXY MPABBIMH YaCTIMH.

5 5. Jlokazatb, 4To (pyHKIHOHATEHO-AH((epeHIInaTbHOE BKIIIOYCHUE C T-BOJIITEPPOBBIMU
MHOTO3HAYHBIMHU OTOOPAKEHUSIMH Pa3pPEIINMBI, JTFOObIC JTOKATBHBIC PEIICHHS TPOIOJKHMBI 10
100a1bHOTO.

6 6. [Tony4yuTh anpuoOpHbIC OIICHKH penieHu AuddepeHIINaTbHBION0 BKIIOYCHUS C
3amas3/bIBaIOIIUM apTyMCHTOM.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

[ToBTOPHUTH OTpeneeHne BOIBTEPPOBAOTO oneparopa. M3ydyeHne TeopeTHIecKoro MaTepuana, pa3oop
ompeneneHui, JopMyTUPOBOK, TOKA3aTEeILCTB YTBEPKACHHM. Pemienne 3a1a4 u yrpaxHeHU# 110 00pasity;
pelleHre BapUaHTHBIX 3aJ1a4 U yIIPaKHCHH.

Pexomenoayuu. Paccmompems KOHKpemmublie MHO203HAYHbBIE OMOOPAXCEHUs, NPOBEPUMb, ABTAIOMCA U OHU
gonvmepposvimu. Obpamums 6HUMAHUE, NOYEMY BKIIOYEHUSL C NOCTIe0eUcmeUuem Mo2ym paccmampusamscs
He Ha ecem ompeske epemenu [0,T], a na nodom menvuwem ompeske [0,t]. I[lokazams, yumo xomnosuyus,
CYMMa 601bMEPPOBbIX OMOOPANHCEHUN ANAEMC I 80NLMEPPOBLIM Oomobpadxicenuem. Pewums npocmetiwiee
BKIIIOUEHUE C T-601bMEPPOBLIM omobpadcenuem. Ilpu uszyueHuu meopem Cywjecmeo8aHus peuleHull
DYHKYUOHATBbHO-OUDPEPEHYUATbHBIX  BKIIIOUEHUL 00pamumsy  GHUMAHUE, YMO UdeU U PACCYHCOeHUs
AHANO2UYHBL 0OKA3AMENbCNE AHANOSUYUHBI OOKA3AMENbCMBAM COOMBEMCMEYIOWUX YMEEPHCOeHUU OJisl
oughghepenyuanvbHbix 8KIIOUEHUIL.

Tema 14. OueHku pemennii PyHKIMOHAJIbHO-TU(PepeHINATBHBIX BKIKYEHU U NPUHIMII
IUIOTHOCTH
Jlexknus.
Teopema o peanuzanum paccTosHUH OT 10001 cyMMUpyeMoi (PyHKIIMH 710 CBOUX 3HAYEHUII B
IIPOCTPAHCTBE CyMMHUpPYEMBbIX (yHKIUH. TeopeMbl 00 OlleHKaX pelIeHus BKIIOUEHHS 1O Harepes 3a1aHHON
abCOMIOTHO HenpephIBHOM (yHKIMK. CBOMCTBA KBa3UPEIICHNH (PyHKIIMOHAIBHO-TU(PepeHIINaTbHBIX
BKJIIOUEHUH U IPUHIHI TWIOTHOCTH. CBOMCTBA MPUOIMKEHHBIX PELICHUI
¢byHKUIMOHATBHO-TU (D EPEHITNATBHBIX BKIIOYCHUH.
IIpakTH4eckoe 3aHATHE.
1 1. ®yHkumoHanbHO-IUGGEPEHINATBEHOE YPAaBHEHNE C BOJIIBTEPPOBBIMU HEBBIITYKJIO3HAYHBIMU
orobpaxeHusmu. [IpuBectn npumepsl.
2 2. Tlonsarue 0600IIEeHHOTO pelieHus U KBazupenieHus. [Ipumepbl 00001IEHHBIX W KBa3UPEIICHUH,
HE SIBJIAIOIINXCS PEIICHUSAMH.
3 3. CdopmynupoBarb TeOpeMy 00 OIEHKaX PacCTOSHUS PEIICHUS BKJIFOUCHHUS JI0 HArepe] 3aJaHHOM
a0COJIIOTHO HEMPEPHIBHOHN (YHKITHH.
4 4. CaoiicTBa KBa3upelICHUH (PYHKITMOHATBHO-IU(D()EepEeHIINATBHBIX BKIIOYCHUH.
5 5. Ilpunuun nnotHoctu. IIpriioxkenus B 3aa4ax ylnpaBiIeHUs.
6 6. CgoiicTBa MpUOMIKEHHBIX pelieHUH QyHKITMOHATBHO-TU(DPEepeHINATBHBIX BKIIOUYECHUH.
7 7. llpuBect npuMepsl GyHKIHOHATBHO-TU(GEPEHIINATBHBIX yIIpaBisieMbIx cucteM. [IpuBectu
3aJJaHHbIC KOHKPETHBIE YIPaBIsieMble CUCTEMBI K (pyHKIIMOHAIBbHO-AH((epeHInanbHbIM
BKJITOUEHMSIM. VccenoBaTh oyyeHHbIE BKIIIOUEHMS.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



W3yueHne TeopeTnyeckoro Mmarepuaa, pa3oop onpenaeneHuii, GopMyIupoBOK, JOKa3aTEIbCTB
yTBEp)KIeHU. Pemenne 3a1a4 u ynpaxxHeHU 1o 00pasily; pelieHre BapuaHTHBIX 3a71a4 U YIIPaKHEHHUH.

PeKOMeHaaL;MM. Buviacuumes, xak nanuuue anpuopHoﬁ OYEHKU no3eojiaem caparnmupoeams CyuecmeosaHue
PEULEHUA BKIIIOYEHUSA HA 6CEM ONMPE3KE 6PEMEHU. PaCCMompemb npumepbsl HAXO0MHCOECHUS. anpuopHsblX OYEHOK.
Buiacnums pasiudusi 6 onpedejzeHuu 0606W6HH020 peuteHusl U KeA3UupeuleHusl. Boisacuums  uoero
00Ka3amenbcmeda npuHyuna njiomHocmu, Mmemoo e2o NPpUMEHEHUS 6 3a0a4ax ynpaeiernus.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeICTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTpostb — 80 6aioB

7 cemecTp

KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. DIIeMEHTBI Brinonne 10
TEOpUHU HHE Brinmonnenue
¢byHKUMI 1 |mpakTHYeC 100 % 3amanus — 10 6amnna;
(YHKUMOHANBHO |  KHX 75%-90% 3ananus - 8 6anna;
ro aHajusa 3aJaHuNI 50-74% 3amanus — 5 0aJUIOB.
2. | Pazpemmmocts | Beimomne 10 Brimonaenne
HEJTMHEUHBIX HHE 100 % 3amanms — 10 Gama;
(YHKIIMOHATBHO | TPaKTHIEC 75%-90% 3ananwus - 8 6anna;
-mudepeHnman |  Kux 50-74% 3aganusg — 5 6amos.
BbHBIX 3aJlaHUN
YpaBHEHUN
3. Teopembr 06 | Beimonae 10 Brinonnenue
OIEepaTOpPHOM HHE 100 % 3anmanus — 10 6amna;
HEpPAaBEHCTBE. |IPAKTHUYEC 75%-90% 3ananus - 8 Oanna;
OreHku KHX 50-74% 3amanus — 5 0aIoB.
perieHuit 3aJaHUI
(GyHKIMOHAIBHO KonTpoa 10 CaMoOCTOSITEeIbHOC BBITIOJIHCHUE 3aJJaHUi 10 UHAUBUIYaJIbHBIM
-nupdepenman |  puas owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oneHuBaeTcs B 2
bHBIX padora(k Oaa.
ypaBHCHHUH OHTPOJIbH
blIii cpe3)
4. MeTtoabl Brinonne 10 Brimonnenue
MPUOTIKEHHOTO HHUE 100 % 3amanus — 10 6amia;
pelenus MPaKTUYEC 75%-90% 3ananus - 8 Oanna;
HEJIUHEWHBIX KHUX 50-74% 3amanus — 5 0aJUIOB
(hyHKITMOHAIBHO | 3aJaHHiA
-nugpepeHman
BHBIX
ypaBHEHUI
5. JInnetinbie Brimonae 10 Brimonaenne
YpaBHEHUS B HUE 100 % 3amanus — 10 6amna;
0aHaxOBBIX  |MpaKTHYEC 75%-90% 3ananwus - 8 6anna;
IIPOCTPAHCTBAX KHUX 50-74% 3aganus — 5 6amioB

3aJaHuN




6. Teopus Kontpon 10 CaMOCTOATENIBHOE ~ BBIMOJHEHHE 3aJaHU 10 WHIUBUAYaTbHBIM
JIMHEHHBIX bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oneHuBaeTcs B 2
(yHKUMOHANBHO | padoTa(k Oata
-nudpepeHnnai | OHTPOJIbH
BHBIX blil cpe3)
YpaBHCHHIH Brinonne 10 Brinonnenue
HHE 100 % 3amanus — 10 Gana;
MPaKTUYEC 75%-90% 3amanus - 8 Oama;
KHUX 50-74% 3amanus — 5 0aJUIOB
3aJaHuN
7. JIunelinbie Pedepar 10 [Monrororka u BeICTYILICHHE ¢ pedeparom Ha cemuHape — 10 Oama
YPaBHCHUI € 3auer 10 CaMOCTOATENFHOE  BBINIOJIHEHHE 3aJaHUi 110 WHAWBHAYaIbHBIM
HOCICACUCTBUC ouseram, comepykanium 5 3amannii. Kaxkmoe 3aganne OreHnBaeTCs B 2
M Oasa.
8. IIpeMuansHBIC OaITHI 20 YuyacTue B cTymeHYecKux onmmmuanax — 10 6amron
VYuyacTue B cTymeHYecknx KoHpepeHmusax — 10 6ammos
9. |WuauBuIyanbHBIC 3aaHUS, 50 JloOGop 0aIoB: CTYIEHT MOXKET MPEIOCTABUThH BCE 3aJJaHMsI TEKYIIIETO
C TIOMOII[HI0 KOTOPBIX KOHTPOJIS ¥ 33JIaHUSI KOHTPOJIBHBIX CPE30B
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OB
10. HUroro 3a cemectp 100
8 cemecTp
*  TeKylui KOHTpoib — 50 6aysioB
* KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amIoB KaKabIi
* mnpemuasibHbIe Oasuibl — 20 6amioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpois | Oamios
/ cpe3sl
1. Metonbt Brimonae 10 Brmonnenune
MPHOTIKEHHOTO HUE 100 % 3amanus — 10 6amna;
[IOCTPOEHUS  |IpakTudec 75%-90% 3ananwus - 8 6anna;
o0rmrero KHUX 50-74% 3aganus — 5 6amnoB
pelieHust 3aJ]aHui
JIMHEUHBIX
(hYHKIIMOHAIBHO
-nuddepeniman
BHBIX
ypaBHEHUH
2. Teopus Brimonae 10 Brimonaenne
abCTpPaKTHBIX HUE 100 % 3amanus — 10 6amna;
(YHKIIMOHAIBHO | TPaKTHYEC 75%-90% 3ananwus - 8 6anna;
-mudepeHnman |  Kux 50-74% 3aganus — 5 6amioB
BbHBIX 3aIaHUN
YpaBHEHUN
3. | Auddepenunan | Konrpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUi IO WHIUWBUIYaTbHBIM
bHBIC bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
ypaBHEHUs, padora(x Oamna.
YAOBJIETBOPSIOLI [ OHTPOJIBLH
Ue YCIOBUSAM | bIii cpe3)

Kapareonopu

16



4. |Muoro3Haunble | Beimoane 10 Brinonnenue
oToOpakeHus B HHE 100 % 3amanus — 10 6amna;
KOHEYHOMEPHBIX |IPAKTUYEC 75%-90% 3ananus - 8 Oanna;
IIPOCTPAHCTBAX. KHUX 50-74% 3aganus — 5 6annoB
3aJaHUM
5. | Auddepenmman | Bermonne 10 Brinonnenue
bHBIC HHE 100 % 3amanus — 10 Gana;
BKJIFOUEHHUS.  |[IPAKTHUYEC 75%-90% 3ananus - 8 Oanna;
Huddepenunan KHX 50-74% 3aganus — 5 6anoB
bHBIE 3aJaHUI
YpaBHEHUS C
Ppa3pbIBHOM 1O
(ha3oBbEIM
MepEMEHHBIM
MIPaBOM YaCThIO.
6. | ®ynkuuonansH | KonTpoa 10 CaMocCTOSTENbHOE  BBIMOJHEHHE 3aJaHUi IO WHIUWBUIYaTbHBIM
o—nuddepeHiu bHaA owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
aJIbHBIE padora(k Oanna.
BKIJIIOYEHHS |OHTPOJIBH
blIii cpe3)
7. OueHku Brinonne 10 Brinonnenue
perieHuit HHE 100 % 3amanus — 10 6amna;
(DyHKITMOHATBHO |TIPAKTHYEC 75%-90% 3ananus - 8 Oanna;
-nupdepennman|  kux 50-74% 3ananus — 5 6amios.
BHBIX 3aJaHuNI
BKJIIOUCHUU U
TIPHUHIIATT
IJIOTHOCTHU
8. IIpemMuansHBIC OaITHI 20 YuyacTue B cTymeHYecKuX onmmMmuanax — 10 6amron
VYuyacTue B cTymeHYecknx KoHpepeHmusax — 10 6ammos
9. OTBeT Ha ’K3aMeHe 30 10-17 ©annmoB — CTyAEHT PacKpbUI OCHOBHBIC BOIPOCHI M 3aIaHUs
OmieTa Ha OIICHKY «YJOBJICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEHT PAacKpbUI OCHOBHBIC BOIPOCHI M 3aJaHUs
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amnoB — CTYyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aIaHUs
OwieTa Ha OIICHKY «OTITUYHOY.
10. |MHIuBHIyaTbHBIC 3aIaHUA, 50 Pemienue 5 3amau Ha JOKa3aTelbCTBO C UCIIOJIH30BAHUEM U3YYEHHOTO
C TIOMOIIBI0 KOTOPBIX TEOPETUIECKOTO MaTepraa.
MOXKHO HaOparhb Kaxxnas 3amaqa orieHnBaeTcs B 6 OaJIIOB.
JIOTIONTHUTENIbHBIE OaITbI
JloGop 6anmioB: CTyAEHT MOXET MPEIOCTABUTh BCE 3aJJaHHsI TEKYIIIETO
KOHTPOJIS ¥ 3a/1aHUSI KOHTPOJIBHBIX CPE30B
11. HUroro 3a cemectp 100

HtoroBast OIEHKa 1O DJK3aMEHY BBICTABIIIETCS B
YeThIpexOasIbHONW  IIIKaJIe.

[TepeBon

100-6amnbpHOM  peUTHHTOBOM

100-6annpHOM mIKame W B TPATUIMOHHOMN
OLIEHKK [0 JUCHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

17
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BrinoJiHeHHe NPAKTHYECKUX 3aJaHUM

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

Tema 2. PazpemumMocTs HETMHEHHBIX (QyHKIIMOHATBHO-TU(PGEPEHITNATBHBIX YPaBHECHUI
penieHue 3aaa4

Tema 3. Teopemsl 00 onepatopHoM HepaBeHCTBe. OLEHKH penieHui PyHKIMOHATBHO-TU(GepeHINATBHBIX
ypaBHEHUU

pelieHue 3aaa4

Tema 4. MeTonbl mpUOIMKEHHOTO PEIIEHUs] HETMHEHHBIX (PyHKIIMOHATBHO-IH(}epeHnnanbHbIX
ypaBHEHUNU

pelieHue 3aaa4

Tema 5. Jlunelinsle ypaBHeHUs1 B 0aHAXOBBIX POCTPAHCTBAX
pelIeHne 3a1a4d

Tema 6. Teopwust TMHEHHBIX QYHKITMOHATBHO-TU(D()EpEeHIINATBHBIX YPaBHCHUM
pelieHue 3aaad

Tema 8. MeTonbl npUOIMKEHHOTO MOCTPOSHUS O0IIETO PeIeHuUs JIMHEHHbBIX
(GyHKIIMOHATBHO-TU( G EepEeHIINATBHBIX YPaBHEHUN

pelieHue 3aaa4

Tema 9. Teopust abCTpaKTHBIX (PYHKIIMOHAIBHO-TU(PPEpEeHIMATBHBIX YPaBHEHUN
penieHue 3a1aq

Tema 11. MHOTO3HaYHBIE OTOOPAKEHUSI B KOHEYHOMEPHBIX MTPOCTPAHCTBAX.
pelieHue 3aaa4

Tema 12. luddepennmansusie BaoueHus. Anddepennnanbapie ypaBHeHHS € pa3pbIBHOMN MO (ha30BBIM
[IEPEMEHHBIM IIPABOU YaCThIO.

pelieHue 3aaa4

Tema 14. Ouenku pemennii GyHKIMOHATBHO-TU(DGEPEHIINATBHBIX BKIIOYEHUIH U TPUHIUIT IUIOTHOCTH
peuieHue 3a1a4

3ader

Tewma 7. JIuHeitHbIe ypaBHEHHUS C TIOCIEACHCTBUEM
3a4eTHOE 3aJaHue

Kontponbnas padora

Tema 3. Teopemsl 00 onepatopHoM HepaBeHCTBe. OLEHKH penieHui GyHKIHMOHATBHO-TU(GepeHITHATBHBIX
ypaBHEHUNU

CaMOCTOSTENILHOE BBIIIOIHEHNE 3aI[aHHﬁ M0 UHAWBUAYAJIbHBIM oumeram
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Tema 6. Teopwust TMHEHHBIX (QYHKITMOHATBHO-TU(D()EpEHIINATBHBIX YPaBHCHUM
CaMOCTOSTENLHOE BBIIIOJIHEHUE 3aI[aHI/II\/JI MO0 UHAWBUAYAJIbHBIM GI/IHCTaM

Tema 10. {uddepenmansubie ypaBHeHUs, YI0BIETBOpsronue ycnosusiM Kapareogopu
CamocTosaTenbHOE BBINOJIHEHHE 3aJaHUH 110 MHANBUAYAJIBHBIM OHIIETaM

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

Pedepar

Tema 7. JInHeliHble ypaBHEHUS C IIOCIEIECHCTBUEM

1 1. Meroasl npuOIMKEHHOTO PEIICHUS HETMHEWHBIX (PYHKITMOHAIBHO-AU(dEepEeHITHaTbHBIX
ypaBHeHuUH (110 Teme Ne 4).

2 2. Jlunelinble ypaBHEHHs B OaHAXOBBIX TPOCTpaHCTBaxX (1o Teme Ne 5).

3 3. Meroas! NpUOIMKEHHOTO MTOCTPOCHUS OOILEro pereH s TNHEHHBIX
(GyHKIHOHATBHO-TU (G EepeHIINATBHBIX ypaBHEHHH (110 Teme Ne §).

4.3 [IpomexxyTouHast aTTeCTaIMs 110 AUCITUIUIMHE MPOBOIUTCS B hopMe

Tunossie Bonpocsl (ITK-7)
Tunoseie BONPOCHI IK3aMeHAa

1.  Merpuueckue npoctpancTBa. Cxonumoctb. [lomHbie MeTpuueckue npocTpancTsa. [IpuHiun
CKUMAIOIIUX OTOOpaKEHUH.

2. KommakTHOCTh B METpUUYECKUX MpOCTpaHCcTBax. Teopema Apiiena.

3. Jluneiinsle npocTpancTBa. HopMupoBaHHble npocTpancTBa. HenpepbIBHbIE JIMHEHHbBIE (DyHKIIMOHAIBI
Ha HOPMHUPOBAHHBIX IIPOCTPAHCTBAX.

4.  CompspkeHHOE pocTpaHcTBO. Criabast TONoJIorus ¥ ciadasi CXOIUMOCTb.

5. Mepa Jlebera. M3mepumsbie ¢pyukiuu. MaTterpan JleGera. [IpocTtpancTsa

cymMMHupyeMbIX pyHKIMH. Kputepuii KOMIakTHOCTH B IPOCTPAHCTBE
6.  HenpepsiBHbIN QyHKIIMOHAN B . IHTETpaIbHBIN oniepaTop B
7. IlpuHnun Ilaynepa HEMOABUKHONM TOUKH.
8.  Henuneiinsie BosbTeppoBhIe oneparopsl. Cymma oneparopoB. Kommnosuius onepatopos. [Ipenen
MOCJIEZIOBATEILHOCTH BOJIBTEPPOBBIX ONEPATOPOB.
9.  Teopembl 0 pa3pelIMMOCTH HETUHEWMHOTO YpaBHEHU Bonbreppa B MpOCTPAaHCTBE CYMMHUPYEMBIX
(hYHKITUH.
10. Paspemumocts 3amaun Ko s HenmuHeHOTO QYHKITMOHATBHO-TU (P EpeHITHATBHOTO.
11. PazpemmmMocTs KpaeBoi 3afa4u 1Jisi GyHKIMOHATIBHO-TU(PPEpeHINaTIBFHOTO YpaBHEeHUs. MeTon
penyKIMK KpaeBo# 3a1auu K 3aaa4aM Korm.
12. O60061eHre TOHATHUS BOJIBTEPPOBOCTHU orepartopa. Ilpuznaku 06001eHHON BOIBTEPPOBOCTH
MHTETPAJIHLHOTO OIlepaTropa, oreparopa BHYTPEHHEH CyNepo3nuIing.
13. OmneparopHble ypaBHEHHUsI C 0OOOIIEHHO BOJIBTEPPOBBIMHU ONIEPATOPAMHU B IMPOCTPAHCTBE CYMMHPYEMBIX
byHKIHI.
14. Teopembl 0 pa3pemIMMOCTH (HYHKIHNOHATIBHO-IU((HEpEeHIHATBHBIX YPaBHEHUH ¢ 0000IIeHHO
BOJITEPPOBBIMH OIIEpaTOPaMH.
15. Konychl B 6aHaxoBoM mpocTpaHcTBe. CBOICTBa KOHYCOB. T€OpeMbl O HEMOJIBUKHBIX TOUKAX
MOHOTOHHBIX OIIEPATOPOB.
16. Teopembl 0 pa3peIIMMOCTH U OLEHKAX peIIeHni (pyHKIMOHAIBHO-TH(PepeHINaTbHbIX YPaBHEHUH C
MOHOTOHHBIMH OTIEpaTOpPaMH.



17. D¢ddexTuBHBIE METOABI PELICHHUS OTIEPATOPHBIX HEPABEHCTB B MIPOCTPAHCTBE CYMMHUPYEMBIX (DYHKIIUI.

18. Teopembl 0 HENPEPHIBHOM 3aBUCUMOCTH PEIICHUH ONEPATOPHBIX YPAaBHEHUM OT ITapaMeTpPOB.

19. Meron ToHemnu npubIMKeHHOTO pereHust (pyHKIMoHanbHO-au(depeHnanbHbIX YpaBHEHUH.

20. Amnanoru metonoB Pynre-KyTra uncnennoro pemenus GyHKIHOHATBHO-TH(PGEpPEHITHATBHBIX
YpaBHEHUM.

21. Jluneitnpie oneparopsl. HempepbhIBHOCTh M OrpaHUYE€HHOCTH. KoJIbII0 OrepaTtopos.

22. ConpsixeHHbIN oneparop. KomnakTHble onepaTopsl.

23. ®yHKUMOHAIBbHBIE YpaBHEHUA. DyHKIMOHAIBHBIE YpaBHEHUA BTOpOro poaa. Crnekrp. Pe3onbBeHTa.
AunbrepHaruBa Openronapma.

24. Omnepatop BHYTPEHHEH CyNEpHO3UIIMU B MPOCTPAHCTBE CYMMHPYEMBIX (DYHKIIUNA. YCIIOBUSI IEHCTBUS
oreparopa BHyTPEHHEH CYNEpIO3ULIUY B TPOCTPAHCTBE CYMMHUPYEMBIX (DyHKITUH.

25. Bpruucienue CnekTpaabHOIO paanyca HHTETPaIbHOTO ONepaTopa v orneparopa BHyTPEHHEH
CYIIEPIO3UIINH.

26. Hekotopsie ki1acchl GyHKIMOHATBHO-TU(DPEpeHITNANBHBIX YpaBHEHUH. [ 1aBHAsS YacTh TMHEHHOTO
ypaBHeHus. JInHeliHOe ypaBHEHHE ¢ (PpEaroIbMOBOM IMTABHOW YacCThIO.

27. Jluneitnas kpaeBad 3anada. Oneparop [ 'puna.

28. ComnpsKeHHOE ypaBHEHUE K JIMHEHHOM KpaeBoil 3aaa4e.

29. IlpencraBnenue oneparopa [ puna. @ynkius ['puHa. Teopemsl o cBoiicTBax pyHkmu [ puHa.
30. DnemenTapHslil oneparop I'puna. [loctpoenue oneparopa I'puna kpaeBoii 3anaun yepes
3JIEMEHTAPHBINA OIIEepaTop.

31. Hcnonb3oBanne W-MeTos1a K UCCIEIOBAHUIO PA3pEIIMMOCTH KPaeBoil 3a/1auu ¥ MOCTPOCHUIO (PYHKLIUU

I'puna.

32. HenpepbiBHast 3aBUCUMOCTb PELICHUSI KPAeBOM 3a/1a4uM OT apaMeTpPOB.

33. 3amaua ynpasieHus GyHKIIMOHATHHO-TU((PEepeHIIMATbHBIM ypaBHEHUEM. YCIIOBHUS Pa3pelIMMOCTH.
ConpsikeHHOE ypaBHEHHUE.

34. JluHeiiHble BOJBTEPPOBBIE onepaTtopsl. 3aaadya Komu 11 TMHEMHOTO YpaBHEHHUSI C TIOCIEACHCTBUEM.
35. Omneparop Kommu. IIpeacrasnenue oneparopa Komu. @ynknus Komm.

36. CpotictBa pynkmuu Kommu. [Tpumepsr noctpoenust Gpynkiuu Komn.

37. Onpenenenusi yctouunBoctu perienus 3agaun Komm. Mcnons3zoBanue oneparopa Komm k
HCCIIEI0BAHUIO YCTOMYUBOCTH.

38. W-meTon B TEOpUHN YCTOWYUBOCTH.

39. HUcnonw3oBanue psana Hetimana mist moctpoenust pynkiuu Komn.

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

41. AOctpakTHOE (PYHKIHMOHAIBHO-IU(D(DEepeHIInabHOE ypaBHEHHE. DIIeMeHThI 0011eit Teopun. Kpaepas
3amada. Oneparop I'puna.

42. Ilpencrasnenue oneparopa I'puna.

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

44. JIuHeitHOe ypaBHEHUE N-0T0 MOPsIKa.

45. CuHrynaspHble ypaBHEHHUS.

46. YpaBHEHUS B IPOCTPAHCTBAX aHATTUTHYECKUX (DYHKIUH.

47. YpaBHEHHE HEUTPaATHLHOTO THUIIA B MPOCTPAHCTBE (DYHKIIMH ¢ KYCOUHO-HENPEPHIBHON TIPOU3BOTHOM.

Tunosbie BONPOCHI 3a4eTa

1.  PaspeiBHbIe muddepenranbabe ypaBHeHus. OcHOBHbIE TpeOOBaHUS K 0000IIEHHOMY MOHSATHIO
peLIeHUs TAKUX YPABHEHUN.

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

3. CyuiecTBoBaHHUE PELICHHUS.

4.  IlpomomxaeMOCTh pEIICHUHN.
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E,Z[I/IHCTBGHHOCTI: pelicHus.
HenpepbiBHas 3aBUCUMOCTD PEIICHUM OT MPABOM YaCTH M HAYaJIbHBIX YCJIOBUH.
Paccrosiaue mo Xaycnopdy Mexay MHOKECTBAMH B KOHEUHOMEPHOM MIPOCTPAHCTBE.

® =N oW

Beinykiibie MHOXecCTBA. OTAEIMMOCTh TOUKH U MHOYKECTBA.

9.  Brimykias 060109Ka MHOKECTBA.

10. OnopHasi IOCKOCTh BBIMTYKJIOTO MHOXKECTBA.

11. CpenHee 3HaueHUE UHTETpAJIA.

12. TIpenen mpou3BOIHBIX a0COIIOTHO HEMTPEPHIBHBIX (YHKITUH.

13. M3amepuMble MHOTO3HAYHBIE OTOOPAKEHUSL.

14. Kputepuii u3MepuUMOCTH.

15. V3MepuMOCTh HEKOTOPBIX CHEHATbHBIX MHOTO3HAYHBIX OTOOPaKeHUH.

16. Tlonstue nuddepeHnaaTLHOTO BKIIOYEHUS.

17. PaznuuHble onpeaeneHus pemeHust TudepeHnaIbHOro BKIIOYESHHUS.

18. MuTerpupoBaHne MHOTO3HAYHBIX 0TOOpakeHui. MaTerpan Aymana.

19. MHoro3HauHslii onepatop Hemslikoro.

20. TlpousBeneHue oneparopa UHTETPUPOBAHUS U MHOTO3HAYHOTO orneparopa HemebIkoro.

21. CymecTtBoBaHUE pemeHus TudGepeHIMaTbHOr0 BKIIOYSHUS C BBITYKIONW MPaBOH YacThIo.
22. IlpomomxaeMocTs pemeHus 1uddepeHITnanb»HOT0 BKIIOYCHHS C BBIMYKJIONW ITPaBOM 4acThIO.
23. 3aBUCHMOCTbh MHO)KECTBA PEIIEHUI OT IIPAaBOM YaCTH U OT HAYAJIBHBIX yCIOBHIA.

24. IuddepeHnmanbHble BKIIOYEHUS ¢ HEBBITYKJIOM MpaBoi 4acThio. CyIlecTBOBaHUE PEIICHHUS.
25. Ksaszupemenus nudepeHIaabHoro BKIIOYEHNs ¢ HEBBITYKIION MpaBoi

26. 4acThlo.

27. TI1OTHOCTH MHOXECTBA pelieHus AudQepeHInanbHOT0 BKIIIOYEHUS C HEBBITYKIION MPaBoOi 4aCThIO BO
MHOJKECTBE PELICHUH "OBBITYKIEHHOTO" BKIIOUEHUS.

28. IpubnmxenHsie pemenus auddepeHnaIbHOr0 BKIOUSHHS, PEIICHHUS.
29. PaBHOMepHas HENPEPHIBHOCTh MHOTO3HAYHOTO OTOOPAKEHHST OTHOCUTEIBHO (DYHKITHH.
30. AcUMITOTHYECKOE MPEACTABICHNE MHOKECTB MPUOIMKECHHBIX PEIICHUH.

31. JInddepennuanbabie ypaBHEHUS ¢ pa3pbIBHOM MO (Da30BO MEpEeMEHHON MTPaBOil YacThIO.
Onpenenenue peueHusl.

32. CylecTBOBAHUE PEIICHUS.

33. EXWHCTBEHHOCTH U MPOJOKAEMOCTh pelleHuH TuddepeHIMaIbHbIX YPaBHEHUN C pa3pbIBHON 1O
(a30BBIM NEPEMEHHBIM IPABOM YaCTHIO.

34. Bapuanus pa3pbIBHBIX CUCTEM.

35. JIuddepenmanbabie BKIIOYCHHUS Ha TUIOCKOCTH.

36. OrpaHuyeHHBIE U IEPUOJUUECKUE PELICHHUS.

37. ®ynkimoHanbHO-TUdGEepeHIIMaTbHBIC HEPABEHCTBA C BOJIBTEPPOBBIMU 110 THUXOHOBY OIeparopamu.
38. @ynkumoHanbHO-TU(GEpEHIIMATBHBIC BKIIOYSHHS C BOIBTEPPOBBIMU IO THUXOHOBY OIEepaTOpaMHy.
39. O6006meHNsT 0OBIKHOBEHHBIX TU(PGEpPEHITNATBLHBIX BKIIOUCHHM.

40. O606menus qudQepeHINaIbHBIX BKIIOUSHUH ¢ 3aMa3/IbIBAIONIIM apTyMEHTOM.

41. Hurerpo-auddepeHnnaibHble BKIIOYEHUS.

42. HexoTtopble BONPOCH MPOJOIKAEMOCTH pelIeHUH (PyHKIIMOHAIBHO-IH(PepeHIINaTbHBIX BKIIOUSHHUH ¢
BOJILTEPPOBBIMH 110 THXOHOBY OIiepaTopaMu: JOKaJbHOE U Io0alibHOE penieHus 3aaa4un Komm.

43. TIpomomxaeMOCTh PELICHUH, alPpHOPHAsi OTPaHUYEHHOCTh U II00alibHbIe perieHus 3aaaun Ko s
BKJIFOYECHUH C MOJIYHENIPEPBIBHONW CHU3Y U CBEPXY IPABBIMU YACTSAMH.

44. eopema 0 pean3allui paCCTOSHUHN B IPOCTPAHCTBE CYMMUPYEMBIX (DYHKIMHN OT JII00OH CyMMHpYyeMOn
(yHKLIMH 10 CBOMX 3HAYCHUH.

45. Teopembl 00 OlLIEHKaX PEUICHUs BKIIOUEHHS JI0 Harepe[ 3a1laHHoN aOCOIIOTHO HETIPEPBHIBHOM
byHKIUH.

46. CaoiicTBa KBa3upemeHni (yHKINOHATBHO-IU(epeHInaNIbHBIX BKIIOYSHUN U IPUHLIUI IJIOTHOCTH.
CaoiicTBa MpUOIMKEHHBIX penieHu# GyHKITMOHATBHO-TU(PepeHITHATBHBIX
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Tunosble 3aganua aaa (IIK-7)

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 .

Uro TaKoe ONOPHOE MHOMKECTEO K A B 3aJaHHOM HaIpPaBIeHHH |
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 wmmorosmagmoe

DTDEPEJKEHHE HA3BRIBEACTCA IIOIVHEIIPCPEIEHEIM CBECPEV,

IIOIVHEIIPDEDEIEHEIM CHHZY, HEIFPEPLIEHI:D-I?

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

Orenka T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
COTIINIHO» IIK-7
(85 - 100 6ammoB)
«XOpOLLIOY» MK-7
(70 - 84 6amnoB)
«ynosnerBopurenbHo» |(ITK-7
(50 - 69 6amnoB)
«HeynoBieTsopureabHo» |[1K-7
(menee 50 6amioB)
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5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecredyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnnanuu o0y4aronmmMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTyphl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncriekT MoOXeT ObITh OMOPHBIM (COIEP)KATh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEpHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);

- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS
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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. XKyxoBckuii E.C. JluneliHble »BONIOIMOHHBIC (PYHKIMOHAIBHO-AU(GEpEHIINaIbHbIE YPAaBHCHHUS B
OanaxoBoM npocTpaHcTBe : Monorpadus. - Tam6oB: U3n-so TT'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
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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. Kypuan «Yenexu 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. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE 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. VYHuBepcureTckas ~ OuOnMoOTEeKa  OHJIAMH:  BJIEKTpOHHO-OMOmuoTeunas  cucrema. —  URL:
https://biblioclub.ru
7. Hayunas oanektpoHHas OuOnmuorexka Poccuiickoit  akamemun — ectectBo3HaHms. —  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: monmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

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

11. Springer Journal — 6a3a maHHBIX J>KypHAJIOB Kojulekuuu Springer Journal wu3n-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.



