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

IIK-4 CnocobeH uCmonb30BaTh METOABl MAaTEeMAaTHMUECKOTO M aTOPUTMHUYECKOTO MOJACIUPOBAHUS TIPU
pELICHNN TEOPETHUECKUX M MPUKIIAJHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
cpepe: 40 CxkBo3Hble BHIBI NPOPECCHOHAIBHOW MAEATEIBHOCTH B MPOMBIIIICHHOCTH (B cdepe
HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3pabOTOK)

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

O06001TIeHHBIEC TPYIOBEIE Kon n HanmMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrximn / Tpynoesie win HeobxoaMMOi 1t MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccroHaIbHBIC (hopMHUPOBaHUS TPYIAOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBUS
- B IIpoBenenue I1K-4 Crnocoben AJNIeKBaTHO MPHUMEHSET B CBOEU JEATEIBHOCTH METOMABI
HAyYHO-HMCCIIEIOBATEIBCKUX |MCIIONB30BaTh METOIBI MaTeMaTHIECKOW 00pa0OTKU PEe3yNIBTaTOB UCCIICIOBAHUH,
Y OTIBITHO-KOHCTPYKTOPCKUX [MaTEMaTUIECKOTO H MOJIYYCHHBIX TPHU PEIICHUH KOHKPETHON TEOpPETHUUECKOU
pa3paboTok npu AITOPUTMHYECKOTO WJIH TIPUKJIATHOW 3a/1a9u
HCCICAOBAaHUHI MOJICITUPOBAHUS TIPH
CaMOCTOSTEIbHEBIX TEM PEIICHUU TCOPETUYCCKUX U
MPUKJIATHBIX 33139

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

[IK-4 CmnocobeH uCHONIB30BaTh METOJABI MAaTEMATHYECKOTO U AJITOPUTMHYECKOTO
MOJIEJTMPOBAHUS IPU PEUICHUU TEOPETUUECKUX U MPUKIATHBIX 3a/1a4

Ne HanmenoBanwme ®opma oOyueHus
/1 JIACLIVIUINH,
Ounag
OMPEASTISIONINX
(cemecTtp)
MEXIUCIUIUTHHAPHBIC T Ts el
CBSI3H
1 [AnanTanmonHas + | +

JMCIUITTAHA TS
WHBAJIUIOB U JIHII C
OB3 "O6006meHHbIe
dyHKIHMH"

2 |[lmHaMHUUECKHE + | +
CUCTEMBI

3 [Anddepennmansubie + | +
ypaBHEHHUS

4 |HayuHo-uccienoBaremn +
bCKas paborta

5 [UnciieHHBIE METOIBI + | +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuuminHa — «DyHKUMOHATNBHO-TUGGEpEeHIIMATbHBIE YPaBHEHUS W BKJIIOYCHHS» OTHOCUTCS K
o0s13arenbHOM yacTu yyeOnoro miana OIl no Hanpasnenuto noarorosku 01.03.01 - Maremaruka.



HNuctunnHa  «DyHKIMOHATBHO-TU(PGEpeHITNaTbHBIE ypaBHEHUS W BKJIIOYCHHS» H3y4daeTcs B 7, 8

ceMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 7 3.€.

Ounas: 7 3.e.
Bun yueOHo# paboTh (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 252
KonrakTHast pabora 80
Jlexmm (JIextmm) 28
[Tpaktuueckue (Ilpakt. pad.) 52
CamocrostensHas padota (CP) 136
OK3aMeH 36
3auer -

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 > 12 | 3 MPAKTHYECKUX
(GYHKIIMOHATBHOTO 3aJlaHuN
aHaim3a

2 Pazpemmmocts Brinonnenne
HEJTMHEWHBIX MPAKTHYECKUX
GbyHKIMOHATBHO-TIN | 2 2 8 3aJaHuNi
bdepeHManbHBIX
YpaBHEHUU

3 Teopemsbr 00 Brimonnenue
OTIepaTOpPHOM MPAKTHYECKUX
HEpPaBEHCTBE. 3aJIaHMI;
OLeHKH peleHni 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 > 1216 MPAKTHYECKUX
0aHaXOBBIX 3aJaHui
MIPOCTPaHCTBAX




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

3aJjaHUN

7 JIuneiinbie Pecdepar; 3auer
YpaBHEHUS C 4
MOCJIENCUCTBUEM

8 cemectp

8 Mertoasl Brimonnenue
NpUOTMKEHHOTO MPaKTUYECKHX
MOCTPOEHUS OOIIETO 3alaHui
peLICHUs JTMHENHBIX 12
(byHKUIMOHATBHO-TU
bdepeHIranTbEHBIX
YpaBHEHUH

9 Teopus Brimonnenue
abCTPaKTHBIX IPAKTHYECKUX
(GYHKIIMOHATBHO-AH 12 3aJaHuN
bdepeHIranTbpHBIX
YpaBHEHUH

10 JuddepeHnnanbHbI KonTponbHas
€ YpaBHEHUS, pabora
YAOBJIETBOPSIOILKE 14
YCIIOBUSAM
Kapareonopu

11 MHoro3Ha4yHsIe Brimonnenue
0TOOpaXeHUs B 14 IPAKTHYECKHUX
KOHEYHOMEPHBIX 3aJaHuN
MIPOCTPAHCTBAX.

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

13 OYHKIUOHAIBHO—] KontponpHas
udepeHaIbHbIC 12 pabora
BKJTIOUCHUS

14 OLeHKH peleHni Brimonuenue
(GyHKLIMOHATBHO-TU HPaKTUYECKUX
b depeHnanbHBIX 12 3aJIaHAN
BKJIIOUEHUH U
HPUHIUI
IUIOTHOCTH

Tema 1. DiiemenTbl TeOpuM PyHkumnii 1 pyHkunonaabHoro anaausa (I1K-4)

Jlexkuns.




[Mpenmer kypca. Kparkuii ucropudeckuir 0630op. Merpudeckue mpoctpancTBa. Cxomumocts. [lomHbie
METPUYECKHE NPOCTpaHCTBA. [IpUHIMII CKUMAOIUX OTOoOpaxkeHWH. KoMMakTHOCTP B METPUYECKHX
npocTtpaHcTBax. Teopema Apuena. JluneliHple npocTpaHcTBa. HopmupoBaHHBIE —IPOCTPAHCTBA.
HenpepoiBHble  nuHEHHBbIE (YHKIMOHAJIBI HAa HOPMHUPOBAaHHBIX MpocTpaHcTBax. CompshkeHHOE
npocTtpancTBo. Cnabast Tornonorus u cinabas cxoguMmoctb. Mepa Jlebera. smepumsele GpyHkiun. MaTErpan
JleGera. IIpoctpancra cymMmmHpyembIx (QyHKuid. Kpurepuii KOMIAKTHOCTH B MPOCTPAHCTBE

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

ABIISIOTCA U HE ABJIAIOTCS IIOJTHBIMH.

4 4. Kakue U3 creayomux MHOKECTB SBJISIOTCS OTHOCUTENIbHO KOMIAKTHBIMU B COOTBETCTBYIOLIUX
METPUYECKHUX MPOCTPAHCTBAX:

Tema 2. Pa3peminmMocTh HeTHHEHHBIX QYHKIMOHATBbHO-IH{epeHnnaabHbIX YpaBHennii (ITK-4)
Jlexknus.

Henunelinbie BonbTeppoOBbIE onepaTtopbl. TeopeMbl 0 paspemmo—cTd 3aaaud Komwu ans HEITMHEMHOro
ypaBHeHHsI Bonbreppa B NMpO—CTpPaHCTBE CYyMMHPYEMBIX (YHKLIWH, MX NPUMEHEHHE K HCCIICIOBaHMIO
pazpemmMocTH (pyHKIMOHANBHO-AU(depeHnanbHbIX ypaBHeHUH. Pa3—pemmMocTs KpaeBoi 3amaud st
¢byHKIMOHANBHO-TM B GepeHanb"HOro ypaBHeHHs. OO000IIeHHe MOHATHS BOJBTEPPOBOCTH OIEparopa.
OmneparopHble ypaBHEHHsI ¢ O0OOIIEHHO BOJBTEPPOBBIMH OINEPATOPaMU B MPOCTPAHCTBE CYMMHPYEMBIX
¢ynkuumii. Teopembl 0 cBoicTBaX (YHKIHMOHATIBHO-IU(B(GEPEHINANBHBIX YPaBHEHHH ¢ 0000IIEeHHO
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. HeoOxommmoe 1 OCTaTOYHOE YCIOBHE IEHCTBUS U BOJIBTEPPOBOCTH ONepaTopa
4 4. HeobxomuMoe U JOCTATOYHOE YCIOBHE NCUCTBUS M BOJBTEPPOBOCTH JIMHEHHOTO HHTETPAITBHOTO
orneparopa ,
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 onnepaTropHoM HepaBeHcTBe. OLEHKH pemieHuit
dynkumnonaabHo-1upPpepeHunaabHbIX ypaBHenni (ITK-4)

Jlekumus.
Konycel B 06aHaxoBoM mpocTpaHcTBe. Teopembl O HEMOABIKHBIX TOYKAX MOHOTOHHBIX OIIEPaTOpPOB.
TeopeMbl 0 pa3pemIMMOCTH M OLIEHKAX penieHui (yHKIMOHAIbHO-AU(PPEpeHInaIbHbIX YPAaBHEHUNH C
MOHOTOHHBIMH oreparopamu. D¢ (eKTUBHbIE METOABl PEIICHUS ONEPaTOPHBIX HEPABEHCTB B MPOCTPAHCTBE
CYMMUPYEMBIX (YHKIIHMA

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 npuOJIMKEHHOTO PpelIeHUsI HeJIMHEHHbIX (PYHKIMOHAJBHO-TN(PPepeHnaIbHbIX
ypasHenuii (IIK-4)
Jlexknus.
Teopembl 0 HENPEPHIBHOM 3aBUCUMOCTH PEILICHUN OIEPATOPHBIX YPaBHEHHUW OT IapaMeTpoB. Meron
Tonennu mpuOIMKEHHOTO pelIeHus] PyHKIMOHANBHO-TU(PGEepeHIINAaTbHBIX YpaBHEHUNA. AHAJIOTH METOIOB
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. JIuHeiinbie ypaBHeHHs1 B 0aHaxoBbIX npocTpancTBax (I1K-4)
Jlekumus.
Jluneitnpie omepatopbl. HempepblBHOCTH W OrpaHU4YeHHOCTh. Kosbilo omnepatopoB. ComnpsiKeHHbIN
oneparop. KomnaktHeie oneparopbl. @yHKIIMOHAIbHbIE YpaBHEHUs. DYHKIIMOHAIBHBIE YPAaBHEHHS BTOPOTO
poma. Cnekrtp. PesonbBeHTa. AsnbrepHatuBa Ppearosnbma. Oneparop BHYTPEHHEH CYNEpPIO3UIAA B
MPOCTPAHCTBE CYMMHUPYEMbIX (QyHKUUN. BbluncieHne crekTpanibHOro paguyca UHTErpajibHOro oreparopa
Y ONEPATOpa BHYTPEHHEN CYyNEPIIO3UIINH.

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 1uHeilHBIX PYHKIUOHAIBHO-IH(epennuanbubIX ypaBHeHuii (I11K-4)
Jlekumus.
HexoTtopeie kmaccel  (QyHKIIMOHAIBHO-AU(G(EpEHIINATBHBIX YpaBHeHHW. [J1aBHas dYacTh JIMHEWHOTO
ypaBHeHus. JIuHEitHOe ypaBHeHHWE C (pearosbMoBOM TIyaBHOW YacThio. JluHelHas KpaeBas 3ajaada.
Oneparop I'puna. IlpencraBnenue omeparopa ['puna. Marpuna I'puna. HempepbiBHas 3aBHCUMOCTH
pelleHrs KpaeBoW 3aJayd OT HapaMeTpoB. 3ajgada ympasiieHUs (QyHKUHOHAJIbHO-IUDdepeHInaibHbIM
YPaBHEHHEM.

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. JIuneiinble ypaBHeHnus ¢ nocjeneiicreuem (I1K-4)
Jlexknus.
JluneitHble BONBTEPpPOBBIE oOleparopbl. 3agada Komm A JMHEHHOrO yYpaBHEHHMS C TMOCIEAECHCTBHUEM.
Omneparop Komm. IlpencraBnenue omeparopa Komm. Marpuna Komm. CgoiictBa ¢ynkuun Kormm.
ITpumepsr moctpoenus ¢ynkuun Komm. YctoitumBocTh pemienus 3agaun Komm. W-meton B Teopuu
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 NPUOJINKEHHOT0 MOCTPOEHMS 001Ero peeHus JUHeHHbIX
dynkumnonaabHo-1upPpepeHunaabHbIX ypaBHenni (ITK-4)
Jlekumus.
Ucnonp3oBanue psma Helimana it moctpoenuss ¢yHkuuu Komm. WHTEpHOASIIMOHHBIE 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.



Tema 9. Teopusi abcTpakTHBIX PyHKUMOHAJABbHO-TU(PPepeHunaIbHbIX ypaBHenni (ITK-4)
Jlekumus.

AbctpakTHOE (yHKIIMOHANBHO-TU((PEepeHIInaIbHOe ypaBHEHHE. OJIeMEHTHl o0mei teopuu. Kpaepas
3amada. Omeparop ['puna. IlpencraBnenue omeparopa ['puHa. AOGCTpakTHBIE ypaBHEHHS ¢ OOOOIIECHHO
BOJILTEPPOBBIMU oneparopaMu. Omneparop Komm. JIuneliHoe ypaBHeHHE n-oro mnopsiaka. CHHTYISpHbBIE
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. JudpepenunajibHbie ypaBHeHUs, YI0BJeTBOpsA0iue yeaosusaim Kapareonopu (ITK-4)
Jlekumus.

[Ipumepsr muddepeHnranbHBIX ypaBHEHHH C pa3pbIBHOM TIPaBOW YaCThIO, IMOKA3bIBAIOIINE, YTO

KJIACCMYECKOE OIpeNejieHHe pEIIeHUH paBHEHHUS Uil STUX YypaBHEHUH HenmpuMeHuMo. OCHOBHBIE

TpeOoBaHUsI K OOOOIIEHHOMY TOHSATHIO PEIICHHS Takux ypaBHeHuH. JuddepeHnuanbHble ypaBHEHHUS,

yaosneTBopstomue  ycnoBusiMm  Kapareomopu.  Teopembl  CyIIECTBOBaHMS,  MPOJOHKAEMOCTH,

€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. MHoro3HauHbie 0TO0pakeHUs B KOHeYHOMepHbIX mpocTpancTBax. (I1K-4)

Jlekumus.
Paccrosnus mno Xaycmopdy MexIy MHOXKECTBAMH B KOHEYHOMEPHOM MPOCTpPaHCTBE. Brimykibie
MHO>KECTBA, CBOMCTBa BBIMYKJIbIX MHOXeCTB. CpenHee 3HaueHHWE HHTEerpaia OT (YHKIUHM, 3HAUYCHUE
KOTOpOH TNpuHaANeKaT 3aJaHHOMY MHOXECTBY. [loHSATHE W3MEpUMOro MHOTO3HaYHOTO OTOOpa’KEeHUS.
Kpurepuii wm3mepumoctu. M3MEepUMOCTh HEKOTOPBIX CIEIHAIBHBIX MHOTO3HAYHBIX OTOOpaXEHUN W
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. {udpepenunaibubie BRIYeHus. uddepeHunabHble YypaBHEHUS ¢ Pa3pbIBHOI 10
¢a3oBbIM nnepeMeHHbIM NpaBoii YacTolo. (ITK-4)

Jlexkuns.
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[Tonatue nuddepeHanTbHOrO BKIIOYCHHUA. Pa3nuuyHble ompeneneHus pemeHus IudQepeHInaIbLHoro
BKJIIOUeHUs. MHTerpupoBaHre MHOTO3Ha4YHBIX OTOOpakeHuil. IloHsATHE MHOroO3HAYHOrO —oOmeparopa
Hewmsblnikoro, ero csoiictBa. IIpousBeneHue omneparopa HHTErpupoBaHus M omneparopa Hemsikoro.
CpoiicTBa mpom3BeneHus. TeopeMbl CyIIECTBOBAHUS PEILICHUS, MPOJOKAEMOCTH A epeHInanbHOro
BKJIIOYEHMSI C BBINYKJIOM MpPaBOl 4YacThlO. 3aBUCHUMOCTb MHOXECTBA PELICHWH OT MpaBOW 4acTU U OT
HavyaJIbHBIX ycnoBuil. JuddepeHunanbablie BKIIIOYEHUS C HEBBIMYKJION mpaBod vacThio. KBasuperieHus.
Teopemsl cymectBoBanusi perienuii. [IpuOnuxeHHble perieHus. ACHUMITOTHYECKOE IPEICTAaBICHHUE
npuOMKeHHBIX pemieHuil. Jluddepennuansaple ypaBHeHHs € pa3pblBHOH 1O (a30BOil mepeMeHHOU
npaBoi wacTtbto. Omnpenenenue pemeHus. CyliecTBoBaHUE pelleHUs. TeopeMbl €IMHCTBEHHOCTH M
nporobKaeMocTd. Bapuarnus paspbiBHBIX cucTeM. JluddepeHnanpHble BKIIOUEHHS HA IUIOCKOCTH.
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.

W3ydeHue TeopeTHuecKoro Marepuana, pa3oop onpeneiaeHui, GopMyIupoBOK, 10Ka3aTEIbCTB
yTBepkaeHui. Kakomy yTBep:kieHuto paBHocHIbHA Teopema Hamepa, eciin MHOTo3HaYHOE 0TOOpakeHue
MMeeT 3HaYEHUS - OTHOTOYEUHbIE MHOXKECTBA. Pelienune 3a7a4 v ynpaxHeHU 1o 00pasily; peieHue
BapHAHTHBIX 3aJ1a4 U YIPaKHEHUH.

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. @ynkunonanbHo—-auddepenunanbublie BRIoyenus (I1IK-4)
Jlexknus.

OyHKIIMOHATBHO-TU(GEepeHIIMaTbHBIE HEPABEHCTBA C BOJBTEPPOBBIMH 10 THXOHOBY OIepaTopamH.
OyHKIMOHATBHO-TU(PPEpeHIINATbHbBIE BKIIOYEHUS C BOJBTEPPOBBIMH 10 THXOHOBY OIEpaTOpPaMH.
O0600mennss OOBIKHOBEHHBIX JU(QepeHINaIbHbIX BKIOUYEHUH, Iu(QepeHInaIbHbIX BKIOUYEHUH ¢
3ama3ibIBAlOIUM apTyMEHTOM, WHTErpo-IudepeHanbHbIX BKIOYEHUH U 1p. HekoTropsie BOMPOCHI
MPOIOJDKAEMOCTH perieHuil  QyHKIHMoHanpHO-Iu(GepeHInanbHbIX BKIIOYEHUH C BOJBTEPPOBBIMH IO
TuxoHOBY omeparopamu: JOKaJIbHOE W II00aNbHOE pemieHus 3anaun Komm, nmpoaomkaeMoCcTh pelieHUH,
anpuopHas OTPaHUYEHHOCTh M II00aNbHBIE pelieHus 3a1auu Koy st BKIIOUEHHH ¢ MOTyHeNpephIBHOM
CHM3Y M CBEPXY IPaBbIMHU YACTIMHU.



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. Onenku pemeHuil PyHKINOHATbHO-IH (¢ epeHIINATbHBIX BKIYEHUH 1 MPUHIMIT
mwiotHoctu (ITK-4)
Jlexknus.
Teopema o peanu3auuMu paccTosHUN OT JIO0OKH cymMMupyeModl (YHKIMH 1O CBOUX 3HAueHWA B
MIPOCTPAHCTBE CyMMHUPYEMbIX (pyHKIHIA. TeopemMbl 00 OIIEHKaxX peIIeHus] BKIIOUEHHs 10 Harlepe 3a1aHHON
abCoOMOTHO HempepblBHOM (yHKunMu. CBOHCTBA KBa3HMpelleHHH (YHKIMOHAIBHO-AU(D(hEpEeHIIHATBHBIX
BKJIFOUECHUH u MPUHLINI IIJIOTHOCTH. CaoiicTBa IpUOIKEHHBIX peueHuin
¢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
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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 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OmieTa Ha OIICHKY «YJOBJICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6anynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwieTa Ha OIICHKY «OTITUYHOY.
10. |MHIuBHIyaTbHBIC 3aIaHUA, 50 JloGop 6anmioB: CTYIEHT MOXKET NMPEAOCTABUTE BCE 3aJaHUS TEKYIIIETO
C TIOMOIIBI0 KOTOPBIX KOHTPOJIS ¥ 3a/1aHUSI KOHTPOJIBHBIX CPE30B
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaITbI
11. Hroro 3a cemectp 100

HtoroBas oOIEHKa TIO DJK3aMEHY BBICTABIIIETCS B
YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6anmnpHOM  MIKajge W B TPATUIIMOHHOMN

100-6amapHOM  PEUTHHTOBOW OIIEHKH 10 JUCIUIUIMHE B

TPaAULIMOHHYIO YEThIPEXOaUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

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

Tema 2. Pa3pemmMocTb HeTMHEHHBIX (PYHKIIMOHATBHO-AU(GEepEeHITNaTbHBIX YPaBHEHUN
pelieHue 3aaa4

Tema 3. Teopemsbl 00 onepatopHOoM HepaBeHCTBe. OILIEHKH peleHnid PyHKIIMOHATbHO-AN(depeHITnaTbHBIX
ypaBHEHUH
pelieHue 3aaad

Tema 4. MeToas! TpUOTHUKEHHOTO PEIICHUST HEMMHEHHBIX (QyHKIIMOHATBHO-TU(GEpeHITHATBHBIX
ypaBHEHUH
pelieHue 3aaad

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

Tema 6. Teopust TUHEHHBIX QYHKIIMOHATLHO-TU(DPEPEHITNATHHBIX YPaBHECHUI
pelieHue 3aaad

Tema 8. MeTobl TPUOIMIKEHHOTO MOCTPOSHHUS OOIIIETO PEIICHUS JTHHEHHBIX
byHKIIMOHATBHO-TU (D PEpEeHIIMATBHBIX YPAaBHCHHM
pelieHue 3aaa4

Tema 9. Teopust abCTpaKTHBIX (PYHKIIMOHAIBHO-TU(PPEpEeHIIMATBHBIX YPaBHEHUN
perieHue 3a1aq

Tema 11. MHOTO3HAaYHBIE OTOOPAKEHUSI B KOHEYHOMEPHBIX MTPOCTPAHCTBAX.
penieHue 3aaa4

Tema 12. luddepennmanpasie BratoueHus. Juddepernuanpapsie ypaBHEHUS ¢ Pa3pbIBHOM 1O (a30BbIM
MEPEMEHHBIM MTPABOM YACTHIO.

pelieHue 3aaa4

Tema 14. Ouenku pemennii GyHKINOHATBHO-TU(DGEPEHIINATBHBIX BKIIOYEHUH U IPUHIHUIT IUIOTHOCTH
peuieHue 3a1a4

3auer

Tema 7. JIuHeliHbIE ypaBHEHUS C TTOCIEACHCTBUEM
3a4eTHOE 3aJaHue

Kontponbnas padora

Tema 3. Teopemsl 00 onepatopHoM HepaBeHCTBe. OIIEHKH pemeHni PyHKIMOHAIbHO-AU(depeHITnaTbHBIX
ypaBHEHUH
CaMOCTOSTENLHOE BBIIIOJIHEHUE 3aI[aHI/II\/‘I M0 UHAWBUAYAJIbHBIM 6HHCTaM

Tema 6. Teopust muHEHHBIX QYHKINOHATBHO-IU(P(PEPEHINATBEHBIX YPaBHEHHUH
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CaMOCTOSTENILHOE BBIIIOTHEHNE 3aI[aHHﬁ M0 UHAWBUAYAJIbHBIM omeraM

Tema 10. {uddepenmansubie ypaBHEHUs, YI0BIeTBOpsronue ycnosusiMm Kapareogopu

CamocTosTenbHOE BBIOHEHHE 3aJaHUH TI0 MHIUBHUIYyaJIbHBIM OUIeTaM

Tema 13. dynkuonanbHO—AU( G EepeHITNATbHBIC BKIIOYCHUS

CaMOCTOSTENILHOE BBIIIOTHEHNE 3aI[aHHﬁ M0 UHAWBUAYAJIbHBIM oueraM

Pedepar

Tema 7. JInHeliHble ypaBHEHUS C IOCIIEECHCTBUEM
1 1. Meroasl mpuOIMKEHHOTO PEIICHUS HETMHEWHBIX (PYHKITMOHAIBHO-AU(dEepEeHITNaTbHBIX
ypaBHeHuUH (110 Teme Ne 4).
2 2. Jlunelinble ypaBHEHHs B 0aHAXOBBIX TPOCTpaHCTBaxX (1o Teme Ne 5).

3 3. Meroap! NpUOIMKEHHOTO MOCTPOCHUS OOILEro pereH s TNHEHHBIX
(GyHKIIMOHATBHO-TU (G EepeHIINATBHBIX ypaBHEHHH (110 Teme Ne §).

4.3 IIpomesxyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa, IK3aMeHa

Tunosblie Bonpocsl 3auera (I1K-4)

Tumnoseie BONPOCHI 3a4eTa

1.

PaspeiBHbIe uddhepennnanbubie ypaBHeHHs. OCHOBHBIC TPEOOBaHUS K 0000IIICHHOMY TTOHSITHIO

pElIeHUs TaKUX YpaBHEHHIA.

2.

Juddepenunansuble ypaBHEeHUs, YIOBIETBOpstomiue ycioBusM Kapareonopu. Onpenenenue

pelIeHuS.

o N kAW

Cy11iecTBOBaHHUE PEIICHHUS.

IIpomoikaeMoCTh peleHui.

ENVHCTBEHHOCTH pELICHHUS.

HenpeppiBHas 3aBUCUMOCTD PELLICHUN OT IPABOM YaCTU U HAYaJIbHBIX YCIIOBHM.
PaccrosiHue no Xaycnopdy mMexay MHOKECTBAMU B KOHEUHOMEPHOM IPOCTPAHCTBE.
Brinyknble MHOXeCTBa. OTAEIUMOCTh TOUKHA U MHOXKECTBA.

Beinykiast 000104Kka MHOXKECTBA.

. OnopHas mI0CKOCTb BHITYKJIOTO MHO)KECTBA.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

CpenHee 3HaYeHHE UHTETpAJIA.

[Ipenen npou3BOAHBIX aOCOTIOTHO HETIPEPBHIBHBIX (PYHKITUI.

M3mepumble MHOTO3HaYHbIE OTOOPAKEHMSL.

Kpurepuii nzmepumocTy.

M3MepuMoCTh HEKOTOPBIX CIIEHUATIbHBIX MHOTO3HAYHBIX OTOOpaXKEHUH.

[onsarue nudpepeHanTbHOr0 BKIIOYSHHUS.

Paznuunble onpeneneHus pemeHus JuppepeHaabHOro BKIIOYEHNUS.

WuTerpupoBanrie MHOTO3HAUHBIX 0TOOpaskeHnit. IHTerpan Aymana.

MHoro3HauHbIi oneparop Hemeblikoro.

[IpousBeneHune oneparopa MHTETPUPOBAHUS U MHOTO3HAUYHOTO oneparopa Hemslikoro.
CymecTtBoBaHMe pelieHus JU(PpepeHInaIbHOr0 BKIOYEHUS C BBITYKJION PaBOH 4acThIO.
[IponomxaemocTts pemeHus AudQepeHnanbHOT0 BKIIIOYEHUS C BBITYKJION MPaBOi 4acThIO.
3aBHCUMOCTh MHOKE€CTBA PEUICHUI OT MPABOM YACTHU U OT HAYAJIbHBIX YCIOBUIM.
Juddepennnanbable BKIIOYEHUS C HEBBITYKIOHN npaBoii yacTbio. CylecTBOBaHHE PELICHHUS.
KBazupemenus quddepeHnaibHOro BKIFOUEHUS ¢ HEBBITYKIIOW MpaBon

4acTblo.



27.

[TnoTHOCTH MHOXKECTBA penieHus AU} QepeHIInaTbHOTO BKIIIOUEHHUS C HEBBITYKIIOH MPaBOi 4acThIO BO

MHOJKECTBE PELICHUH "OBBITYKIECHHOTO" BKIIOUEHUS.

28.
29.
30.
31.

[Tpubnuxennsie perenus aupdepeHInaIbHOT0 BKIOUSHHS, PEIICHHUS.

PaBHOMEpHast HEIPEPHIBHOCTH MHOTO3HAYHOTO OTOOPaKEHUSI OTHOCHUTEIIBHO (DYHKIIHH.
ACHMIITOTHYECKOE MPEACTABICHUE MHOKECTB MPUOIMKEHHBIX PEIICHUI.
Huddepennmanbapie ypaBHEHUS € pa3pbIBHOM 110 (a30BOM EPEMEHHOM MPaBOM YaCThIO.

Onpenenenue peueHus.

32.
33.

Cyl1iecTBOBaHHUE PEIICHHUS.
ENWHCTBEHHOCTD U MPOJ0KAEMOCTh pelleHui TuddepeHIaIbHbIX YPaBHEHH C pa3pbIBHON 1O

(a30BBIM NEPEMEHHBIM IPABOM YaCTHIO.

34.
35.
36.
37.
38.
39.
40.
41.
42.

Bapuarus pa3pbIBHBIX CHCTEM.

Juddepennmanbapie BKIFOUSHUS HA TIIOCKOCTH.

OrpaHu4eHHbIE U IEPUOANYECKHIE PEIICHUSI.

OyHKIMOHATBHO- U G EpEHITATFHBIC HEPABEHCTBA C BOJIBTEPPOBBIMU 110 THXOHOBY OIIEpaTOpaMH.
OyHKIHOHATHHO- AP PEpEeHIINATHHBIC BKIIOYCHHS C BOJIBTEPPOBBIMU 0 THXOHOBY ONEepaTopaMu.
O06001eHns 00BIKHOBEHHBIX AU (HEepEeHIINATEHBIX BKIIOYCHHH.

O0606menus qudhepeHInaTbHBIX BKIIOYCHUN C 3aa3/IbIBAIONIIM apTyMEHTOM.
WNuTerpo-auddepeHnnanbHble BKIIOYEHUS.

Hekotopbie BOIPOCH! MPOIOIKAEMOCTH PEIIeHUH PyHKIIMOHAIBHO-TU(QepeHIInaNbHBIX BKIFOUEHHH ¢

BOJILTEPPOBBIMU 110 THXOHOBY OIieparopaMu: JIOKaJbHOE U Io0alibHOE penieHus 3aga4uu Komm.

43.

[IponomxkaeMoCTh peleHHid, anprHopHasi OrPaHUYEHHOCTh U II00alibHbIe perieHus 3aaaun Ko s

BKJIFOYECHUH C IOJIYHENIPEPBIBHONW CHU3Y U CBEPXY IPABBIMU YACTSIMH.

44,

eopemMa o peanu3aliy PacCTOSHUH B TPOCTPAHCTBE CyMMUPYEMbIX QYHKLHUH OT JH000i cyMMUpyemMoit

(yHKLIMH 10 CBOMX 3HAYCHUH.

45.

Teopembl 00 OIIEHKAX peIIeHUs BKIIOYSHHUS 10 Halepe 3aJaHHOH a0COMIOTHO HENPEPHIBHON

byHKIUH.

46.

CoiicTBa KBazupemeHni GyHKINOHATBHO-TU(BPEPEeHINATBHBIX BKIIOYSHUH U TPUHIUI IIOTHOCTH.

CBoiicTBa MpUOIMKEHHBIX penieHuH GyHKITMOHATBHO-TU(PepeHITHATBHBIX

Tunosble 3aganusa 1 3adera (IIK-4)
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[ o = e e S o e g =
1. Kaxoe Muo#ecTEO HaselBaeTcd BROVEIRIM? ChopMyaHpoEaTs Teopemy KapaTeogops
0 BRINVEJIEIX MHOZecTRax uz F".
JafiTe ompegenenHe paccTOAHHA N0 XaveIopdyv Mexgy MHOoEKecTBaMH. Hafigmre
paccrogHHe o Navciopdv Mexgy wHomecmBamu A, B EE", ecm A={x=
(xpx): gl <2, Ix,01<2, )
B — 2aMEHVTRIN INAp eMMHEHMYHOTD PagMyvea ¢ [eHTpoM B Togke (2, 0).
Ivers A, B € Q(E™). loxazats, ato h¥ [4,B] = inf{z > 0: 4 c B®}.
4. [afite onpegenenie onopHoi GvHKIME MHO®KecTEa A

Yrto Takoe ONOPHOE MHOKECTED K A B 23JaHHOM HalIPaBIeHHH |

JokazmuTe, 9T0:

A) omopras dviramac(A,#): E" — E semsaeTca BEIMVETOHR GvHEKITHEI:

B) ana mobex A, B € Q(E")seproc(A+ B, x*)=c(4,x*)+ c(B,x*);

B) ana moGoro A € Q(E™) eepro c(cod, x*) = c(4,x*).
5. afiTe onpegeneHHe MHOTO3HATHOTO OTOOpPaKEHHA.

Kakoe wmorosmagsoe oToDpa#eHHe HA3BEIBAETCA IIOAVHEIPEPBIBHEIM CBEPXY,

INOJVHENIPEDBIEHEBIM CHHZY. H EHPEPLIBHI:DJ?

]

Lad

0, t=1,
Ototpaxesme F:E — Q(E) 3zamaso cootHomenmem F(t) ={[—11], t € [-1,1]._

0, t>=1
Bvaer mu oTobpaxkemse F NOTVHENpPEpRIEHEIM CBEPXY, IOIVHENPEPEIEHEIM CHHIV,

HEeNpepEIBEHEIM ]
6. Kaxoe MHOTosHATHOE 0TOOPAKEHHE HASRIBASTCA HIMEDHMBIM |
Uro HazplBaeTCd CeYeHHEM MHOTOZHATHOTO OTOOpasKeHHE !
Tlps KakWx VCIOBHAX V MHOTO3HAYHOID OTODPAKEHHA CVINECTEVET HEelpephIEHOE
cedeHHe’
IIpH KakHX VCIOBHAX V MHOTO3HATHOTO 0TO0PAaKEHHA CVIIECTEVET H3MEPHMOE CEedeHHe |
7. JafiTe ompegeleHHe HHTErPana 0T MHOTO2HATHOT 0 0TOOpaKeHHA.
Ilvers oToOpaxemme F:E — Q(E™) HMeeT BLOIVEILIE 00pa3shl M HENpPepLEHO Ha
I=[tyt]
JoxaxmTe, 910 HHTErpan 0T F Ha [ ABIAeTCA HEIVCTBRIM, OTPAaHHYEHHBIM, EBOIVEIEIM
MHOKECTEOM.
£ Hafime sTerpat oT MHOTOZHAYHOTO 0ToOpaskemma F ma otpexe [—3,3], ecm
[0,1], te[-3,—1],
F(t) = 0, te(—11),
[—1,0], te[1,3].

Tunosblie Bonpocskl 3xk3amena (I1K-4)
Tunoseie BONPOCHI IK3aMeHA

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

2. KommakTHOCTh B METpUUYECKUX MpOCTpaHcTBax. Teopema Apiiena.

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

4.  CompspkeHHOE pocTpaHcTBO. Criabast TONoJIorus ¥ ciadasi CXOIUMOCTb.

5. Mepa Jlebera. 3mepumsbie ¢pyukiuu. MaTterpan JleGera. [IpocTtpancTsa
cymMMHupyeMbIX GyHKIMH. Kputepuii KOMIakTHOCTH B IPOCTPAHCTBE

6.  HenpepsiBHbIN QyHKIIMOHAN B . IHTETpaIbHBIN oniepaTop B
7.  Ipuauun Hlaynepa HENMOABUKHON TOUKHU.

21



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

9.  TeopeMsbl 0 pa3pelIMMOCTH HEITMHEWHOTO ypaBHEHMsI BoabsTeppa B IPOCTPaHCTBE CyMMHPYEMBIX
byHKIHII.

10. Paspemumocts 3aaaun Ko 1711 HemuHeHHOro (yHKIMOHATBHO-IU((EpEeHITNATBEHOTO.

11. Pa3pemmmocTs KpaeBoit 3a1aun 1yt GyHKIIMOHATBHO-TU(()EepeHIInanIbHOTO ypaBHEHUS. MeTos
pEoyKIIMHU KpaeBou 3a/1a4uu K 3agadyam Korn.

12. O600mIeHNEe TOHATHS BOJIBTEPPOBOCTH omeparopa. [Ipu3Haku 00001IeHHON BOIBTEPPOBOCTH
MHTETPaJIHLHOTO OTlepaTropa, orieparopa BHYTPEHHEH CyTepIO3UITUH.

13. OmneparopHble ypaBHeHHsI ¢ 0000IIEHHO BOJIBTEPPOBBIMHU ONIEPATOPAMHU B MTPOCTPAHCTBE CYMMHUPYEMBbIX

(hYHKITHH.
14. Teopemsl 0 pazpemmMocT PyHKIIMOHATBHO-AU(dEepEeHITNATBLHBIX YPaBHEHUH ¢ 0000IIEHHO
BOJILTEPPOBBIMH OTIEpaTOPaAMH.

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

16. Teopembl 0 pa3peIIMMOCTH U OIIEHKAX peIIeHn PyHKIHMOHATBHO-AU(GEepEHITNATbLHBIX YPAaBHEHUH C
MOHOTOHHBIMH OIIEPAaTOpaMH.

17. DddexTrBHBIC METOMBI PEIICHUS ONIEPATOPHBIX HEPABEHCTB B MMPOCTPAHCTBE CYMMHPYEMBIX (YHKITUH.
18. Teopemsl 0 HENIPEPHIBHOM 3aBUCUMOCTH PELLEHUI ONIEPATOPHBIX YPaBHEHUH OT MapaMETPOB.
19. Metoxa Tonemnmu mpuOIMKEHHOTO penieHns (PyHKIHMOHATbHO-IH(GEepeHITNaTbHbIX YPAaBHEHUH.

20. Amnanoru meronoB Pynre-Kyrra uyncnennoro pemenus GpyHkinoHansHO-1uddepeHnnanbHbIx
YPaBHEHHHU.

21. JIuneitnsie oneparopsl. HenpepbIBHOCTS M orpaHMueHHOCTh. Kosblio oneparopos.
22. ConpsixeHHbIN onepaTop. KomMnakTHbIE OmepaTophl.

23. ®dynkunoHalbHbIE ypaBHeHMs. PyHKIIMOHAIbHBIE ypaBHEHUs BTOporo poaa. Criekrp. Pe3onbpBeHTa.
AnprepHaruBa @pearoapma.

24. Omnepatop BHYTPEHHEH CyNepHO3HIINHU B IPOCTPAHCTBE CYMMUPYEMBIX (DYHKIMN. YCIIOBUS N€HCTBUSA
orepaTopa BHyTPEHHEN CyNepro3UIUU B IPOCTPAHCTBE CYMMHPYEMBIX (DyHKITHIA.

25. BpluucieHne CueKTpabHOTO paAnyca HHTETPAJIbHOTO ONIEpaTOpa U OIepaTopa BHYTPEHHEN
CYIIEpPIIO3HLIMH.

26. Hexotopsle ki1acchl GyHKIMOHATBHO-TU(BGEpEeHIINATbHBIX YpaBHEHHH. [ TaBHAs YacTh JIMHEHHOTO
ypaBHeHUs1. JInHeitHOe ypaBHEHHE ¢ (PPenrolIbMOBOil IMTaBHOM YacThIO.

27. Jluneinas xpaeBas 3aga4a. Oneparop 'puna.

28. ConpsixeHHOE ypaBHEHHUE K JIMHEHHON KpaeBoil 3a1aye.

29. IIpencrasnenue oneparopa ['puna. @ynkuus 'puna. Teopemsl o cBoiicTBax ¢pyHKIuH [prHa.

30. Dnementapubiii onepatop ['puna. [loctpoenue oneparopa ['puna kpaeBol 3agauun yepes
3JIEMEHTAPHBINA OTepaTop.

31. Ucnonb3oBanne W-MeTo/a K HCCICIOBAHUIO Pa3pEITMMOCTH KPaeBOH 3a71auu U TOCTPOCHUIO (DyHKITUH
I'puna.

32. HenpepbiBHasi 3aBUCUMOCTb PEILICHHS KPAaeBOM 3a/1a4ul OT MapaMETPOB.

33. 3agaya ynpaBineHus QyHKIHOHAIbHO-IU(PPepeHIINaIbHBIM YPaBHEHUEM. YCIOBUS Pa3pelInMOCTH.
ConpskeHHOE ypaBHEHHE.

34. JluneiiHble BOIBTEPPOBBIE onepaTopsl. 3agada Koy 1715 TMHEHHOTO ypaBHEHUS C MOCIEAEHCTBUEM.
35. Omneparop Komm. IIpencrasnenue oneparopa Komu. @ynkimsa Koy,
36. CgoiictBa ¢pynkiun Komu. [Tpumeps! nmoctpoenus pynkuun Kormm.

37. OnpeneneHusi ycTOMUUBOCTH pemieHus 3aaaun Komm. Mcnonb3zoBanue oneparopa Ko k
HCCIIETOBAHUIO YCTOUYMUBOCTH.

38. W-Meroa B TEOpUHU yCTOMUYUBOCTH.
39. Hcnonb3oBanue psna Helimana mis noctpoenus GyHkun Ko,

40. HWuTtepnonsimoHHbie MeTOABI TocTpoeHus GyHkiui [puna u Komm. CxonuMocThb
MHTEPIIONIALMOHHBIX METOJIOB.
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41. AOctpakTHOE (PYHKIHMOHAIBHO-IU(D(DEepeHInabHOE ypaBHEHHE. DIIeMEeHThI 0011eit Teopun. Kpaepas
3amada. Oneparop 'puna.

42. Ilpencrasnenue oneparopa I'puna.

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

44. JIuneitHOe ypaBHEHUE N-0T0 MOPSIKA.

45. CuHrynaspHble ypaBHEHHUS.

46. YpaBHEHUS B IPOCTPAHCTBAX aHATTUTHYECKUX (DYHKIUH.

47. YpaBHEHHE HEUTPATHLHOTO THUIIA B MPOCTPAHCTBE (DYHKIIMH ¢ KYCOUHO-HENPEPHIBHON TTPOU3BOTHOM.

TunoBble 3axanus s dxk3amena (I1K-4)

1. Kakoe MHOXecTBO Ha3biBaeTcs BhIMyKIbIM? ChopmynupoBars Teopemy KapaTeomopu 0 BEITYKIBIX
MHOKECTBaX U3

2. JlaiiTe onmpeneneHue paccTosHUA 1Mo Xaycaopdy mexay MHokecTBamu. Haiinute paccrostHue 1O
Xaycaopdy Mexa1y MHOXKECTBAMH  , €CITH

3aMKHYTBIN IIap €IMHUYHOTO pajinyca ¢ IIEHTPOM B Touke (2, 0).
3. Ilycrs . [oxkasarb, 4yTo
4.  ]JlaiiTe onpeneneHue OMOPHON (PYHKITUHM MHOXKECTBA
UTo Takoe OMOpHOE MHOXKECTBO K B 33JJaHHOM HarpaBlieHUU?
Jokaxwure, 4TO:
A) onopHas GyHKIMS ~ SBIAETCS BBIMYKIION (DyHKLIKEH;
b) nns mo6b1x BepHO
B) nns mro6oro  BepHO
5. JlaiiTe ompeneneHrne MHOTO3HAYHOTO OTOOpaKEHUSI.

Kakoe MHOrozHauHoe OTOOpa)KeHHE Ha3bIBACTCS TOJYHENPEPHIBHBIM CBEPXY, MOJYHETPEPHIBHBIM CHU3Y,
HENpepbIBHBIM?

OroOpaxeHue 3a1aHO COOTHOLICHUEM: Byner nu otobpakeHue MIOJIYHEIIPEPBIBHBIM CBEPXY,
IIOJIyHETIPEPBIBHBIM CHU3Y, HENIPEPHIBHBIM?

6. Kaxoe MHOro3HauHOE 0TOOpaKEHHUE HA3BIBACTCSI U3MEPUMBIM?

UTto Ha3BIBaETCS CEUCHUEM MHOTO3HAYHOTO OTOOpaKeHMS?

[Tpu KakuX YCIOBHSIX Y MHOTO3HAYHOTO OTOOpasKEHHsI CYIIECTBYET HEMPEPhIBHOE CeueHHE?

[Ipu kakux yCIOBUSAX Y MHOTO3HAYHOTO OTOOPa)KEHUS CYLIECTBYET U3MEPUMOE CeueHHUe?

7. Jaiire onpeneneHue HHTErpaja OT MHOTO3HAYHOTO OTOOpaKEHUSI.

[Tyctb oTOOpaxeHne HMeeT BBIMYKIIble 00pa3bl U HEMIPEPHIBHO Ha

JIOKa)KuTe, YTO UHTETPaJI OT HA  SIBJSIETCS HEIYCTBhIM, OTPAHMYEHHBIM, BBIITYKIJIBIM MHOKECTBOM.
8.  Haiitu uHTETpa)I OT MHOTO3HAYHOTO OTOOPAKEHUSI HA OTPE3KEe , €CIIHU

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

23

3auer
€CKPHITOPHI (YPOBHH) — OCHOBHbIE NIPU3HAKH OCBOCHHS (II0Ka3aTesn
Orenka Kommerentim Hleckp peI (YP ) p (
TIOCTYKCHHSI pe3YJIBTaTa)
[K-4 YMeeeT NpUMEHSTh B CBOSH ACSITETbHOCTH METOIbI MATEMATH4YECKOM

«3a4YTCHO»

06 a6OTKI/I C3VYJIBTATOB UCCJIC 0B3.HI/II71 IIOJIYUCHHBIX IIPU PCIHICHUN
(50 - 100 6awos) p pesy. A , oIy pu p

KOHKPETHOM TEOPETUUECKOM 3a1a4u

[IK-4 He ymeeer mpumMeHATP B CBOEH  JEATEIBHOCTH  METOIbI
MaTeMaTH4eCKOM 00paboTKu pE3yJIbTaTOB HCCIICIOBAHNM,
MOJTYYEHHBIX TIPU PEIICHUN KOHKPETHON TCOPETHUCCKOM 3a/1aun

«HE 3a4TCHO»
(0 - 49 GannoB)
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DK3aMeH
€CKPUIITOPHI (YPOBHU) — OCHOBHBIE IIPU3HAKU OCBOEHUS (IIOKA3aTENN
O1ieHKa Komnerenimmn Heckp pot (P ) p (
TIOCTYOKCHHSI pe3YJIbTaTa)
[IK-4 OTnu4HO yMeeeT MPHUMEHITh B CBOCH JIEATEIHHOCTH METOIBI

«OTIIMYHO»

MaTeEMaTHYECKOH 00padoTKH €3yJIBTATOB HUCCIIEqOBAHUI
(85 - 100 6aytoB) p pesy. 1 )

MIOJIYYEHHBIX IIPU PELICHUU KOHKPETHOU TEOPETUUECKON 3a1a4u

[1K-4 Xopomo yMeeeT TPUMEHATh B CBOCH JIEATEILHOCTH METOMIBI
MaTeMaTH4eCKOM 00paboTKu PE3yJIbTaTOB HCCIIEIOBAHUM,
MOJTYYCHHBIX TPHU PEIICHUH KOHKPETHON TEOPETHUESCKOM 3a/1aun

«XOPOIIIOY
(70 - 84 6amnoB)

[K-4 VYIOBIIETBOPUTENHHO YMEEET MPUMEHSTh B CBOCU JAESITEIbHOCTH
METO/bl MaTeMaTH4eCKOoW O0OpabOTKH pPEe3yabTaTOB MCCIEIOBAHHIM,
MIOJIYYEHHBIX IIPU PELICHUU KOHKPETHOU TEOPETUUECKOU 3a1a4u

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

[IK-4 He ymeeer mpumMeHATP B CBOEH  JEATEIBHOCTH  METOIbI
MaTeMaTH4eCKOM 00paboTKu pE3yJIbTaTOB HCCIIEIOBAHUM,
MOJTYYEHHBIX TIPU PEIICHUN KOHKPETHON TCOPETHUCCKOM 3a/1a4n

«HEYIOBICTBOPUTEILHO
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meroaudeckue yka3aHusl 10 OPTaHU3AIUNA CAMOCTOSTEIIEHON paOOThI 00yUYaIONUXCS:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopast ompenensieT comepskaHue, oObeM, a
TaKKe MOPSAIOK U3YUEHHSI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT pa3ziensl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIlMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHHe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennamnuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM JIOMOIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHma oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopaboTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeneHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONIHEH B paMKax paclieuyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Apuonea, B. . 'eomeTpudeckne METObI B TEOpUH OOBIKHOBEHHBIX NHU(PEpeHIINATbHBIX YPaBHCHUM. -
2023-02-12; T'eomerpuueckue METOIbI B TEOPUH OOBIKHOBEHHBIX IU(M(EpEeHIINATBHBIX YpPaBHCHHM. -
Mocksa: PerynsipHas u xaoTudeckas TMHaMuKa, MTHCTUTYT KOMIIbIOTEpHBIX HccienoBannii, 2019. - 400 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/91926.html

2. [NonoBunkuH E. C. MHOrO3HauHbIi aHamu3 ¥ JudQepeHraibHble BKIIOYCHUs | MOHOTpadus. - Mocksa:
@usmataurt, 2015. - 523 c. - Tekcer : anekrponHsiit // ObC « YHHBepcuTeTCKas OnOIMOTeKa OHIAiH [caiT].
- URL: http://biblioclub.ru/index.php?page=book&id=457678

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

6.2 JlononHUTENbHAS JIUTEPATYpA!

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

2. Harancon W. II. Teopust ¢yHkimii BelecTBEHHOH NepeMeHHOW : yueOHoe mocobue. - U3m. 3-e. -
Mocksa: Hayka, 1974. - 480 c. - Tekcr : anekrponnsii // ObC «YHuBepcuterckas OHONMMOTEKA 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: MOCKOBCKUI

roCyIapCTBeHHBIH yHUBepcuTeT uMeHu M.B. JlomonocoBa, 1998. - 160 c. - Tekct : snekrponnsiit // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/13117.html

6.3 VlHble UCTOYHUKMU:
1. baza nanubeix 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 HanoHaj bpHasa OuOanoreka - www.nlr.ru

5. Poccwiickuii 00meodpazoBarenbHbIid moptan - http://www.school.edu.ru/
6. YueOHbIii moptayl - 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[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUaAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyauTOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNIbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPEACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00eCIeunBarIe TEeMAaTHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TOCKA).

Jlunien3nonHoe U cBOOOJHO paclpoCTpaHsIeMOe MPOrpaMMHOE 0OecTiedeHHe:
LibreOftice

Omneparnmonnas cuctema "Anst O6pazoBanue"

Microsoft Windows 10
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JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenomaBaTens M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
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