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1. Heau u 321294 TUCHHIIMHBI

1.1 Ieap AUCHMIUIMHBI — H3YYEHUE TEOPUU TOJYYHOPSAOUYECHHBIX MPOCTPAHCTB,
dbopMUpOBaHHE YMEHHI U HABBIKOB peIIEHUS 3a1ad (yHKIMOHAJIHHOTO aHalu3a B
MOJIYYHOPSI0YEHHBIX MIPOCTPAHCTBAX, 3a1a4y HAXO0XACHUS OLIEHOK pelieHuit

muddepeHnaIbHbIX, (YHKIMOHATBHO-IU((DEPEHIINAIBHBIX, WHTETPATBHBIX YypPaBHEHUH U
BKJIIOUCHHH, (OPMUpPOBaHUE YMEHHH W HABBIKOB NPUMEHEHHS MaTeMaTH4eCKUX METO/OB B
pELICHUH TPUKIIAIHBIX 3a/1a4.

1.2 3agaun TUCHUILINHEIL,
— U3Yy4YEHHUE TEOPHUHU MOJYYNOPSIA0YECHHBIX TPOCTPAHCTB;
— WU3yYCHHE CBOHCTB OJIHO3HAYHBIX M MHOTO3HAYHBIX OTOOpa)KEHUH, JCUCTBYIOIIMX B
MOJIYYHOPSI0YEHHBIX TPOCTPAHCTBAX;
— HCCJIEAOBAaHUE 3a/a4, KOTOPBIE CBOJAATCSA K ONEPATOPHBIM YPABHEHHUSM W BKIIIOYEHUSM B
MOJIYYHOPSI0YEHHBIX TPOCTPAHCTBAX;

1.3 TpeGoBaHus K pe3yJIbTATAM OCBOCHHS AUCHUIIIMHBI
B pe3ynbrare ocBOCHUS AUCIUTUTMHBI ACIUPAHT JOJIKEH:
3HaTth:
- OCHOBHBIC MOHSATHS ¥ YTBEPKICHUS TCOPHH MOy YITOPSIOUCHHBIX TTPOCTPAHCTB;
- CBOMCTBa 0TOOpaKeHUM, IEUCTBYIONIMX B MOMYYNOPSAI0UYECHHBIX IPOCTPAHCTBAX;
- TPWIOKEHUS  TEOPUH  TOJYYHOPSATOYECHHBIX  MPOCTPAHCTB K  HMCCIEIOBAHUIO
mubdepeHIManbHbIX, (QYHKIHOHANBHO-TU((EPEHIINANBHBIX U HHTETPajJbHBIX ypaBHEHUH U
BKJIFOUCHU .
Ymers:
- BBIOMPATh M CTPOUTH MPOCTPAHCTBA IS PEIICHUS W MCCICAOBAHUS PA3IMYHBIX OIEPATOPHBIX
yYpaBHEHUU U BKIIOYCHHH, 3a/1a4 ONTUMAIBHOTO YIIPABICHHUS;
- UCTIOJIb30BAaTh CBOMCTBA OTOOPAXKEHUN MOIYYIOPSIOUYCHHBIX MPOCTPAHCTB JIJIsi UCCIICIOBAHMS
pa3penMoCTy U olydeHust 23(EeKTUBHBIX OIIEHOK PEIIEHUH OMepaTOpHbIX YPaBHEHUH.
Baaners:
- HaBbIKaMU 3aJJaHUs OTHOIIIEHUH MOPSAKA B Pa3NTUYHBIX (DYHKIIMOHAIBHBIX TPOCTPAHCTBAX;
- HaBBIKAMM CBEJEHUS 3a/1ad Uil AU depeHunanbHbX, QyHKIMOHAIbHO-IU((EepeHIINATBHBIX,
WHTETPAIIbHBIX YPaBHEHUW W BKIIOUYEHHUH K OMEPAaTOPHBIM YPAaBHEHHUSM M BKJIIOYCHHUSM B
MOJTYYTIOPSITOYEHHBIX TIPOCTPAHCTBAX;
- HaBBIKaMU MTOCTPOEHUSI 9(PPEKTUBHBIX OLICHOK PEIICHUN ypaBHEHUI U BKIIOYSHUN Pa3IMuHOTO
THUTIA.

2. MecTo IMCUMIIMHBI B CTPYKTYPe MPOrpaMMbl aCHPAHTYPbI:

Hucuunnuna «Teopus oTobpakeHHi MOTYYyHIOPSAOYSHHBIX MPOCTPAHCTB» OTHOCUTCS K
00pa3oBaTeIbHOMY KOMIIOHEHTY «Jlucuuminabl (MOIYJH)» MPOTPaMMBbl aCHPAHTYPHI IO
HayuyHOU crenuaibHocTH 1.1.2. TuddepeHnuansubie ypaBHEHHs U MaTeMaTtudeckas (usmka.
JucrunnuHa siBIsieTcs SJICKTUBHOM.

Hucuumnuna «Teopust oToOpakeHUH MOTYYyHOPSAOYSHHBIX MPOCTPAHCTBY M3Yy4aeTcsl BO
2 ceMecTpe.

3. O0béM U coaep:kaHue TUCHUTITHHBI
3.1 O0beM TUCHUNIUHBI
Ounast popma oOydeHwus: 2 3.e.



Bun yuebHo# paboThl OqHa?Bg):I%Mjazg}B?eHHﬂ
O01mast Tpy10€MKOCTh THCHUTITHHBI 12
Konmaxmnas paboma (no yuebHvim 3aHAMUAM) 22
Jlexun (JI) 10
ITpakTnueckue (cemunapckue) 3ausatus (113) 12
Jlaboparopusie 3anstus (JI3) -
Camocmosmenvnas paboma (CP) 50
3auem

3.2 ConepxaHue TMCUUIIHHBI.

No Haszpanue Bun yuebnoli paboThbl, yac. DopMBbI TEKYIIETO
T paszena/TeMsl (ounas popma) KOHTPOJIS
M a1 113 13 | CP
1. Tema 1. 2 4 15 NuauBunyanbHbIe
[TonyynopsiioueHHbIE JIOMaIlHKE 3aJaHus
MIPOCTPAHCTBA
2. Tema 2. [IpocTpancTBa 2 4 15 NuausunyanbHble
C KOHYCOM JIOMAIITHHUE 3aJaHus
3. Tema 3. Oneparopsl B 6 4 20 WNunuBuayanbHbie
MOJTYYTHOPSITIOYCHHBIX JIOMAIITHHUE 3a7aHusl,
MIPOCTPAHCTBAX KOHTpOJIbHAs paboTa

Tema 1. IloayynopsaoyeHHbIe NPOCTPAHCTBA
Jleknusi. AKCHOMBI  IOJYYHOPSAJOYEHHOrO mpocTpaHcTBa. llomyynopsgoueHHbIe
npocTpaHcTBa o0miero Bujaa. Bepxuuil u HwkHuUil npenen. [lonosHeHne Moayymnopsio4eHHOro
IIPOCTpaHCTBA. JIeKapTOBO MPOU3BEICHHUE.
IIpakTH4Yeckoe 3aHATHE.
1. Ilpumepsl OuHapHbIX oOTHOWIEHUH. OnpeneneHne CBOWCTB OTHoueHUH. OTHoLIEHHEe
NOpsAJKA.
2. AKCHOMBI TOJIYYHOPSIOYEHHOTO TPOCTpaHcTBa. [IpUMepsl JHMHEHHO YHMOPSAOYEHHBIX
MHOXecTBa (1enu). [lpumepsl moayynopsiioueHHbIX TPOCTPAHCTB.
3. Bepxuuii m HwkHHH Tpenen. HaxoxaeHne MHUHUMATbHOTO, HAMMEHBIIETO JJEMEHTa B
KOHKPETHBIX IPOCTPAHCTBAX.
4. Ilpumepsl NOJHBIX U CEKBEHIUAIBHO MOJHBIX YHOPSAJOYEHHBIX MpOCTpaHCTB. [lononHenue
MOJIyYHIOPSIIOUYEHHOT'O IPOCTPAHCTBA.
5. Cdopmymuposats nemmy LlopHa, Teopemy Llepmenio, Teopemy Xaycmopda.
3aaHus 1J151 CAMOCTOATEILHON padoThI:
1. TIpopaboTka KOHCIEKTOB JIEKIIUI U BONPOCOB, BHIHECEHHBIX Ha CAMOCTOATEIbHOE U3yUeHHE
OCHOBHOM U JIOTIOJIHUTEIbHON JIUTEPATYPHI.
KoHcnekTupoBanue MaTepranoB, padoTa co CIPaBOYHON JTUTEPATYPOH.
3. BrnonHeHne HHIUBUAYATBHBIX JOMAIIHUX 3aJaHHUH, KOHTPOJIBbHBIX padoT.

N

Tema 2. IIpocTpaHcTBa ¢ KOHYCOM
Jleknusi. KoHychl M MOJIyyHmoOpsiIOYEHHOCTh. Pa3HOBHIHOCTM KOHYCOB. JIMHelHHbIE
noJjoxuTenabHble QyHkoHansl. [IpoctpancTtBa ¢ nByms koHycamu. CrienualibHble KOHYCHI.
WHurerpanbuble  oneparopel.  KpaeBble  3amaum.  JIByxToueuHas 3ajgada. JInHelHbIe
MIOJIOKUTENBbHBIE omepaTopsl. HepasnokuMmele omneparopbl. OLIEHKH CIEKTPAIbHOIO pajauyca.
[To3utuBHBIE CcOOCTBEHHble 3HaueHHUd. HecoBmecTHble HepaBeHcTBa. [lonmokurenbHas




obparumocts. uddepenmupyemocts o konycy. IIpousBoansie @pemre-I'ato. [IpousBogHbIe

no KoHycy. Ilpom3BogHble BbICIIUX TOpsAAKOB. JluddepeHnupoBanne WHTErPaIbHBIX

onepatopoB. [uddepeHnupoBanme oneparopa CIBHra.
IIpakTuyeckoe 3aHsATHE.

1. TlpuBecTH mpuUMepbl KOHYCOB B JMHEHWHBIX MPOCTPAHCTBAX HEMPEPHIBHBIX, CYMMHPYEMBIX,
a0COJIIOTHO HENPEPBIBHBIX (QYHKIUI. BBIACHUTH CBOWCTBA ATHX KOHYCOB. OnpenenuTb
COOTBETCTBYIOIIYIO MOJYYIOPSI0YEHHOCTh B IMHEHHBIX MPOCTPAHCTBAX.

2. JluHeWHBIC TOJIOKUTENbHBIC (QYHKIMOHANBI. [IprMephl JUHEHHBIX —ITOJOKHUTEIBHBIX
(YHKIIMOHAJIOB, OMNPEACICHHBIX HAa KOHEYHOMEPHOM IPOCTPAHCTBE, MPOCTPAHCTBAX
HETPEPHIBHBIX, CYMMHPYEMBIX, a0COTIOTHO HETIPEPBIBHBIX (DYHKIIUH.

3. ITIpumepsl IPOCTPAHCTB C ABYMS KOHYCAMH.

4. UnterpanpHble omeparopbl. PerynspHble HHTErpajbHbIE ONEpPaTOpPhl B IMPOCTPAHCTBAX
HENPEPBIBHBIX, CYMMHPYEMBIX (DYHKIIHH.

5. JlunHeitHbIC MOJOKUTEIBHBIE orepaTopbl. OnpeieseHne U CBOMCTRA.

6. Kpaebie 3amaum. JIByxTouewnas 3amava. llepmoamueckas  3amada. Y CJIOBHS
MOJIOKUTENBHOCTH onieparopa I'puHa.

7. Hepaznoxumslie oneparopbl. OLIEHKH CHEKTpajabHOro paauyca. Ilo3uTuBHbIE COOCTBEHHBIE
3HaueHus. [Ipumepsl.

8. TlonoxwurenbHas obpatumocts. Juddepenmupyemocts o konycy. IlpousBogasie Opere-
I'ato. IIponusBoaHble 110 KOHYCY. [Ipumepsl.

9. [IlpoumsBoaHble BBICIIMX NOPSAKOB. JluddepeHnnpoBanne KOHKPETHBIX HWHTETPATBHBIX
OIEPATOPOB.

3agaHus 1J151 CAMOCTOAITEILHOMH padoThI:

1. TIpopaboTka KOHCIEKTOB JIEKIIMHA U BOIIPOCOB, BBIHECEHHBIX Ha CAMOCTOSTEIILHOE U3yUEHHE
OCHOBHOMW M JIOIIOJIHUTEIBHOM JINTEPATYPHI.

2. KoncnexkrupoBanue MaTepuasioB, paboTa co CIIpaBOYHON JIUTEPATYPOH.

3. BrnonHeHHEe HHIUBUAYATBHBIX JOMAIIHUX 33JaHH, KOHTPOJIBHBIX padoT.

Tema 3. OnepaTopbl B 10JIYYIOPS/10YE€HHBIX IPOCTPAHCTBAX
Jlekumuss. OCHOBHBIE TIOHATHA TEOPHUHU YIHOPSALOUYEHHBIX IPOCTPAHCTB. MOHOTOHHBIE
otoOpaxkenusi. Teopema KHacrepa-Tapckoro  CylieCTBOBaHUS ~ HETOJBMIKHOW  TOYKH

MOHOTOHHOrO omneparopa. Teopema bupxroga-Tapckoro o JIBYCTOPOHHEM HEpPAaBEHCTBE.

Teopema KantopoBuua-Tapckoro ¢ CXOOUMOCTH WTEpAllMii K HEMOJBUKHOM  TOYKE

MOHOTOHHOTrO omnepatopa. HauGonbmine ¢ MakCUMalbHbIE 3JEMEHThl B MHOXXECTBE

HENOJBWKHBIX  Touek. [lomyymopsiioueHHble  KOHycOM  0OaHaxoBbl ~ IPOCTPAHCTBA.

['eomeTpHuuecke CBONCTBA KOHYCOB B 0AHaXOBBIX MPOCTPAHCTBaX. TeopeMbl O HEMOABMIKHBIX

TOYKaX MOHOTOHHBIX U TMPEJEIIbHO MOHOTOHHBIX OIEPATOPOB B OAHAXOBBIX MPOCTPAHCTBAX.

[TpunoskeHNsl MPUHIUIIOB HETIOABM)KHBIX TOYEK K MCCIEAOBAHUIO MHTETPAIBHBIX YPaBHEHUN B

IPOCTPAHCTBAX HENPEPHIBHBIX M cymMMHUpyeMbIXx ¢yHkuil. Teopembl YarmibirmHa o

TuddepeHIaIbHOM HEPaBeHCTRE.

IIpakTH4Yeckoe 3aHATHE.

1. Onpenenenue u npuMepbl MOHOTOHHBIX OTOOPaKEHHA.

2. CdopmymupoBark Teopemy Khaactepa-Tapckoro cCymecTBOBaHWS HEIMOJIBIKHOW TOYKH
MOHOTOHHOro omneparopa. IlpuBecTH mnpuMepbl IPUMEHEHUs OTOM TEOpEMBI K
VCCIIEIOBAHUIO YPAaBHEHUM.

3. Cdopmynuposats TeopeMy bupxroda-Tapckoro o nBycropoHHeM HepaBeHCTBe. [IpuBectu
IIPUMEPBI IPUMEHEHHUSI 3TON TEOPEMBI K UCCIIETOBAHUIO YPABHEHUI.

4. CdopmynupoBats Teopemy KanTopoBuya-Tapckoro ¢ CXOOMMOCTH —HTEpauuil K
HEIOJABMKHOM TOYKE MOHOTOHHOIO oreparopa. [IpuBecT mpumepsl NpUMEHEHHUS 3TOM
TEOPEMBbI K UCCIIE/JOBAHUIO YPAaBHEHUH, K PUOIMKEHHOMY PELISHUIO YPaBHEHHH.

5. HauOonpmme © MakcUMalbHbIE 3JEMEHTHl B MHOXECTBE HEMOJBMKHBIX TOYEK.
[TpumeHenus k npoOiaeMe CyIIECTBOBAaHUM BEPXHUX M HIDKHUX perieHui 3anaun Komm s




Qg depeHIaIbHbIX YpaBHEHUH.

6. CdopmynupoBaTh oOmpeneIeHUE CBOWCTBA MPEASTHbHOM MOHOTOHHOH KOMIAKTHOCTH
oneparopoB. CdopMynupoBaTb TEOpeMy O HEMOJBWKHBIX TOYKAaX MOHOTOHHBIX H
npeeIbHO MOHOTOHHO KOMITAKTHBIX OIIEpaTOPOB B 0aHAXOBBIX MTPOCTPAHCTBAX.

7. Ilpumepsl NpUMEHEHHUSI TPUHIUIIOB HETIOABIKHBIX TOYEK K HCCIICAOBAHUIO MHTETPAIbHBIX
YpaBHEHHIA B IPOCTPAHCTBAX HEMPEPHIBHBIX U CYMMHPYEMBIX (DYHKIIUH.

8. CdopmymupoBare Teopemy Yarubirmaa o auddepeHmaibHOM HepaBeHcTBe. Kakwue
JIOTIOJTHUTEIIbHBIC YCIIOBUSI HaZ0 MOTPeOOBaTh, YTOOBI YTBEPKIACHHE TEOpeMbl YaruibirnHa
OBUIO CIIPaBEIMBO ISl CUCTEMBI T (EepeHINATBHBIX YPaBHEHHH.
3aganus 1J151 CAaMOCTOATEILHON padoThI

1. IIpopaboTKa KOHCIIEKTOB JEKIIH U BOIIPOCOB, BEBIHECEHHBIX HA CAMOCTOATEIBHOE U3YYEeHUE

OCHOBHOH | JIOTIOJTHUTEIBHOM JTUTEPATYPHI.

KoHcnektupoBanue Marepuanos, paboTa co CIIpaBOYHOU JIUTEPATYPOH.

3. BrnonHeHUE HHIUBUAYAIBHBIX TOMAIIHUX 3aJIaHHUIH, KOHTPOJIBHBIX Pa0OT.

N

4. KoHTpoJIb 3HAHUIT 00yYarOIINXCH
4.1 @opmbl TeKylllero KOHTPOJsi PadoThl AacNUPAHTOB. KOHTPOJbHAs padoTa,
WHAWBUAYAIbHOE JIOMAIlIHEe 3aJJaHue.

4.2 3apanus TeKymero KOHTPOJIs

3agaHus 118 KOHTPOJIBHOM paOOThI
1. Kakve u3 TMEPEUYHCICHHBIX MHOXECTB SBISIOTCS KOHYCaMH B COOTBETCTBYIOIIUX
npoctpancTBax? KakoBbl reOMETpHUECKUE CBOMCTBA ATHX KOHYCOB?
a) {(x,y) € R%:xy > 0};
b) {(x,y) E R%:x <0,y < 0};
) {(x,y) € R%:x > 0};
d) {f € C([0; 1], B)| f:[0; 1] » R, f(x) = 0,Vx € [0;1] };
e){f € C([0; 1, R)]| f:[0;1] » R vx € [0;1]3f'(x), f'(x) = 0 };
f){f € C([0; 1, R)| f:[0;1] » R,vx € [0;1] [, f(D)dt =0 }.
2. IlpuBenute mpuMepbl MOHOTOHHBIX OTOOpPaKEHUH, EHCTBYIOIINX
a) R? - R?, rue R? ynopsangoueno konycom R? ;
b) C([0; 1], R) » C([0;1],R), rme C([0; 1], R) ymopsmoueHO KOHYCOM HEOTPHIIATEIHHBIX
GyHKIIHI;
c) C([0;1],R) — C([0; 1], R), rme C([0; 1], R) ymopsmoueHO KOHYCOM HEOTPHIATENbHBIX
HeyObIBaroMX (QyHKIUH.
3. Omuenwure penienue 3aaayn Komm
x(t) = (sint + 1)3/x(t) + cost,t > 0, x(0) = 1.
4. JlokaXuTe CYIIECTBOBAHUE U OIEHUTE PEIICHUE KPaeBO 3a1auun
x(t) + e“tcosx(t) —t?> =0,t € [0;1]; x(0) + x(1) = 1.

TeMbl U1 THAMBHUTYAIbHBIX JOMAIIHUX 33JJaHUN
1. OcHOBHBIE TOHATHA TEOPUHU YIOPAIOYEHHBIX MPOCTpAaHCTB. IIpommmocTpupoBaTh Ha
MHOKECTBE HATypPaJIbHBIX YUCEI C OTHOIIEHUEM JIETUMOCTH.
2. MonotonHbsle otoOpaxenus. Teopema Knactepa-Tapckoro cyiiecTBOBaHUsI HETIOABHKHOM
TOYKH MOHOTOHHOTO OI€paTopa.
Teopema bupxroda-Tapckoro o 1BycCTOpOHHEM HEPaBEHCTBE.
4. Teopema KantopoBuua-Tapckoro o0 CXOAMMOCTH UTepaluil K HEMOABIKHON TOUKe
MOHOTOHHOI'O OIIeparopa.
Haubonpire u MakcuManbHbIE 3JIEMEHTHl B MHOYKECTBE HETIOABUKHBIX TOUEK.
6. IlomyynopsiioueHHbIE KOHYCOM OaHaXOBBI POCTPAHCTBA.
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['eomeTpuyeckue CBOWCTBA KOHYCOB B 0aHAXOBBIX MPOCTPAHCTBAX.

HccnenoBath CBOWCTBA KOHYCOB  HEOTPHIIATENBHBIX  (PYHKIIMH B  MIPOCTPAHCTBAX
L([0,1),R, ), C([0,1],R), AC([0,1],R, p),

TeopeMH O HCIMOABMIKHBIX TOYKAX MOHOTOHHBIX WU IMPEACIbHO MOHOTOHHBIX OIICPATOPOB B
0aHaXOBBIX MPOCTPAHCTBAX.

HpI/IJIO)KeHI/ISI MNPUHOUIIOB HCHOOJABMIKHBIX TOYCK K HCCICAOBAHUIO HWHTCIPAJIIBHBIX
YpaBHEHUI B MPOCTPAHCTBAX HEMPEPBIBHBIX U CyMMHpYeMbIX GyHKIuH. JokazaTe Teopemy

00  WHTErpaJbHOM  HepaBeHCTBe Uit  omeparopa (Ax)(t) = fot ts arctg x(s)ds,

nevictByromeM B npocrpanctee L([0,1], R, ).
Teopemsl Yanibiruaa o audQepeHnuans,HOM HEPABEHCTBE M UX IIPUIIOKEHUS.

4.3 IIpoMe:KyTOUYHAsI aTTeCTAIUS N0 JMCHUIJIMHE TIPOBOAUTCS B (hopMe 3ayeTa.

Bormpocsl 3auera
OcCHOBHbIE OHATHS TEOPUHU YHIOPSAJOUYEHHBIX IPOCTPAHCTB.
MOoHOTOHHBIE OTOOPaKEHUSI.
Teopema Knacrtepa-Tapckoro cCymecTBOBaHUS HENOABMKHOW TOYKM MOHOTOHHOTO
oreparopa.
Teopema bupxroda-Tapckoro o 1BycTOpOHHEM HEPABEHCTBE.
Teopema KanropoBuua-Tapckoro ¢ CXOOMMOCTH WTEpalii K HEMOJBMKHOM TOUKe
MOHOTOHHOTI'O OIlepaTopa.
Haubonpime n MakcuManbHbIE 2JIEMEHTHI B MHOKECTBE HETIOIBUKHBIX TOUEK.
[TonyynopsioueHHbIe KOHYCOM OaHaXxOBBbI IPOCTPAHCTBA.
I'eomeTpuueckue cBOCTBa KOHYCOB B 0aHAXOBBIX MPOCTPAHCTBAX.
Teopembl 0 HEMOJBUKHBIX TOUYKaX MOHOTOHHBIX M IPEJEIbHO MOHOTOHHBIX OIEPAaTOPOB B
0aHaxOBBIX MPOCTPAHCTBAX.

. HpI/IJ'[O)KeHI/ISI IMPUHIUITIOB HEIMOABUKHBIX TOUCK K MCCIICAOBAHUIO HHTCTIPAJIbHBIX ypaBHeHI/II\/’I

B IIPOCTPAHCTBAX HENPEPHIBHBIX U CYMMHUPYEMBIX (DYHKIUH.
Teopems! Haruibirnaa o nud@epeHnaibHOM HEPaBEHCTBE.

3ajiaHus JJid 3ayeTa
I[IpuBeaUTE NMPUMEPHI KOHYCOB B JMHEHHBIX IPOCTPAHCTBAX HENPEPHIBHBIX, CYMMHPYEMBIX,
a0COIIOTHO HENPEPBIBHBIX (PYHKIINH.
[IpuBeaUTE MPUMEPHI MPOCTPAHCTB ¢ ABYMS KOHycaMu. OTBET MOSCHHTE.
[IpuBenuTe NpUMEp MOHOTOHHOTO OTOOpaxkeHus, neilctByromero R? —» R?%, rme R?
yropsigo4eHo konycom R?, .
Kakue M3 JaHHBIX MHOYECTB SABJIAIOTCS KOHYCAMH B COOTBETCTBYIOLIMX IPOCTPAHCTBAX?
KaKoBBI F€OMETPUYECKHE CBOIMCTBA STHX KOHYCOB?
a) {(x,y) € R%:xy > 0};
b) {(x,y) € R®:x <0,y < 0};
[IpuBeaUTe MPUMEPHl MCHOIb30BAaHUS MPUHIUIIOB HEMOJBUKHONW TOYKH K HCCIIEIOBAHUIO
MHTErpaJbHbIX yPaBHEHMIA.

4.4 lllkana oueHNBAHUS MPOMEKYTOUYHOM aTTecTALMU

Ouenka OcHOBHBIE IOKA3aTeJIH JOCTHKEHHUS pe3yJibTara

(GauTCHO» C(I)OpMI/IpOBaHLI, HO, BO3BMOJXHO COACPIKAIIUC OTACIILHBIC Hp06CHLI, 3HaHUA

0 TOJYYHOPSATOYCHHBIX TPOCTPAHCTBAX, MX CBONCTBAX, MPUIOKECHHUIX K
MCCIIEA0OBAHUIO ONEPATOPHBIX YPAaBHEHUH U BKIIIOUEHHUM pa3IMYHOTO THUIA.

B nenom ycnemHoe, HO, BO3MOKHO, HE CUCTEMAaTHUYECKH OCYIIECTBIISIEMOE
YMEHHE BBHIOMpATh W CTPOUTH MOIXOMSINNE MPOCTPAHCTBA JJISl PEIICHUS U
WCCIIETOBaHMS Pa3IMYHBIX ONEPATOPHBIX YPABHEHHM M BKJIIOYEHUH, 3a]ad




ONTUMAJIBHOTO  YIpPAaBJICHUS, KCIONb30BaTh CBOWMCTBA  OTOOpakeHUU
MOJIYYHOPSAIOYEHHBIX MPOCTPAHCTB JUISl HMCCIENOBAHUS Pa3PELIUMOCTH M
nostydeHus: 3(HEeKTUBHBIX OIEHOK PEHICHUH ONepaTOPHBIX YPaBHEHHUIA.

B umenom ycnemHoe, HO, BO3MOXXHO, HE CHUCTEMATHYECKOE BIIAJCHHE
HaBbIKAMU 3aJlaHUsl OTHOUICHUM MOpSAKa B Pa3IUYHbIX (PYHKIIMOHAIbHBIX
MPOCTPAHCTBAX, HABBIKAMH CBEICHUS 3amad s AudQepeHInarbHbIX,
¢byHKMOHATbHO-TUGEepeHIIMANBHBIX,  HMHTETPajbHBIX  YpPaBHEHHH U
BKJIIOYEHUH K  ONEPAaTOPHBIM  ypaBHEHUSIM M BKJIIOYEHUSIM B

IIOJIYYIIOPSIIOYEHHBIX IIPOCTPAHCTBAX, HaBbIKaMU IIOCTPOCHHUS
3G (EKTUBHBIX OICHOK pEUICHWH YypaBHEHWH M BKIIOUEHHH Pa3IMYHOTO
THIIA.

«de 3auteHo» | OTcyrcTBUE 3HaHUHN WIn (bparMeHTapHbIe 3HaHUSA TEOPUH
IIOJIYYIIOPSAJOYEHHBIX IIPOCTPAHCTB, UX OCHOBHBIX CBOMICTB, BO3MOKHOCTEH
VCIIOJIb30BAHHUS U1l UCCIIEIOBAHMSI ONIEPATOPHBIX YPABHEHUN U BKIFOYEHUM.
OtcyrcTBUE YMEHMH WM HEJOCTaTOYHOE YMEHHE BbIOMpAaTh M CTPOUTH
MOAXOAAIIME ITPOCTPAHCTBA I PELICHHUS W MCCIECNOBAaHUSA PA3ITUYHBIX
OIIEpaTOPHBIX YPAaBHEHMH U BKJIKOYECHMH, 3a7a4 ONTHMAIbHOIO YIIPaBJICHHUS,
HCII0JIb30BaTh CBOWCTBAa OTOOPaXKEHUU MOJIYYNOPSAOYEHHBIX IPOCTPAHCTB
JUI UCCIEOBaHUS PA3PEIIMMOCTH M MOJNydyeHHUs] 3()()EKTUBHBIX OLEHOK
peuIeHUI ONepaTOPHBIX YPAaBHEHHM.

OtcyTcTBUE HABBIKOB WM ()parMEHTapHOE BiaJIeHHE HaBbIKAMHU 3aJaHUs
OTHOIICHUH TOpSAAKAa B pa3IUYHbIX (YHKIMOHAJIBHBIX MPOCTPAHCTBAX,
HaBbIKAMU CBeJEHMs 3afad Uil AuddepeHnnanbHbIX, (QyHKIMOHAIBHO-
i QepeHInaNbHbIX, HWHTETPAIBHBIX YpaBHEHHH ©  BKIIOYEHUH K
OIIEPaTOPHBIM YPaBHEHUSM M BKIIOUEHUSAM B  IOJIYYNOPSJIOYEHHBIX
MIPOCTPAHCTBAX, HAaBBIKAMH NOCTPOCHHS 3()(PEKTUBHBIX OIEHOK pPEIICHUN
YPAaBHEHHUN U BKIIOYEHUH Pa3JIu4HOrO THUIIA.

5. YueOHO-MeTOoAUYeCKOe U HH(OpMAIIHOHHOE o0ecTieYyeHne T CIHIIHHbI

5.1 OcHoBHas auTEpaTypa:

1. ApyrionoB, A.B.Jlekuuu no BBIIYKIOMY M MHOro3HauHomy aHanusy [Tekct] : yue0.
nocobue / A.B. ApytionoB .— M. : DUSMATIJIUT, 2014 .— 184 c. — ISBN 978-5-9221-
1558-2.

2. Xykosckuif, E.C.JIuneiiHple 53BOMIONMOHHBIE  (DYHKIHMOHAIBHO-TU(DEpeHaTbHbIe
ypaBHeHUs B OaHaxoBoM mpoctpancTBe [Tekct] : Monorpadus / E.C. XKykoBckuii ; TamoO.
roc. yH-T uM.I".P.lep>xaBuna .— Tam60B : U3a-Bo TI'Y, 2003 .— 148 c¢. — ISBN 5-89016-
078-8 : 40.88.

3. Kanroposuu JI.B.,, Bymux B.3., Ilunckep A.I. OyHKIMOHAIBHBIH aHaIU3 B
MOJIYynOpsiI04eHHBIX npocTpancTBax. YPCC, M.: 2010.

5.2 JlonoJIHUTeIbHAS JIUTepaTypa:

1. Apyrtionos, A. B. O ctpykType MHOkecTBa Touek coBnajeHus [Tekcr] / A. B. ApytioHos, b.
M. I'eneman // Matematudeckuit coopauk .— 2015 .— T. 206, Ne 3 .— C. 35-56 .— ISSN
0368-8666 .— bubmuorp.: ¢. 56 (12 Ha3B.).

2. ApytioHoB, A. B.Touku coOBHNaJeHUs MHOTO3HAYHBIX OTOOpak€HHH B YaCTUYHO
ynopsiaodeHHbIx npocTtpaHcTBax [Teker] / A. B. Apyrionos, E. C. Xykosckuii, C. E.
XKyxockuii // Jloknansl Akagemun Hayk .— 2013 .— T. 453, Ne 6, nexabpr .— C. 595-
598.— (Maremaruka) .— ISSN 0869-5652 .— bubawuorp. : c. 598 (8 Ha3B.)

3. Kpeitn C.I'. ®ynkunonanbHblil ananus. M.: Hayka, 2012.

4. Kycpaes A.I'., Tuxomupo B.M. HccnenoBanusi mo (pyHKIIMOHAIBHOMY aHaIU3y U €ro

npuioxkeHussM. M.: Hayka, 2006.

5. Kporos H.B. IlpuGnmxeHHble METOABI pPELIECHUS HEIMHEWHBIX YypaBHEHUH. YueOHoe



nocobue. Huxuanit Hosropon, m3a-so HHI'Y, 2010.
5.3 UHble HCTOYHUKMU:
1. bupkrog I'. Teopus crpykryp. M.: Hayka, 2002.
Kpacnocensckuit M.A. ['eomeTpuyeckue MeTopl HemrMHerHoro ananuza. YPCC, M.: 2006.

3. Kpacuaocenbckuit M.A. TlojoXuTeNbHBIE pelieHus onepaTopHbIX ypaBHenwit. YPCC, M.:
2012.

no

6. MaTepuaibHO-TeXHHYeCKOe olOecredeHUe JUCHMILIMHBI, MPOrpaMMHOe olecledeHne,
npogeccnoHaIbHbIe 0a3bl JAHHBIX M1 HHPOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI

JUis mpoBeaeHMsl 3aHATUH 10 JUCHMIIMHE HEOOXOOUMO CIIEAYyHOIee MaTepUasbHO-
TEXHUYECKOoe oOecreyeHne: TMOMEIICHUS sl TPOBEACHUS 3aHATHH JIGKIIMOHHOTO U
CEMMHApCKOIo THIA, I'PYIIOBBIX M HMHIMBHUYaJIbHbIX KOHCYJIbTALMH, TEKYLIEro KOHTPOJIS U
IIPOMEKYTOUHOM aTTecTaluu, IOMEIIEHUS U1 CAMOCTOSITEIbHON paOOThI.

[TomemieHnss  yKOMIUIEKTOBAaHbl — CIELUAIN3UPOBAHHONH MeOelbl0 M TEeXHUYECKUMHU
cpeacTBaMu OOy4eHMsI, CIyKallMMM JJIsl IpeACTaBiIeHHs] y4yeOHON uH(popManuu O0JbIIoi
ayAUTOPUH.

Jns  mpoBeneHus — 3aHATUH  JIEKUMOHHOIO ~ THUIAa  MCIOJIB3YIOTCA  HaOOpbI
JIEMOHCTPAILIMOHHOTO  00OpyJIOBaHUs,  OOECHEeUYMBAIOLIME  TEMaTWYeCKUe  WIUIFOCTpaluu
(mpoekTop, HOYTOYK, 9KpaH/ HHTEPAKTUBHAS JIOCKA).

[TomereHust A caMOCTOATENIbHOW pabOThl OOyyaroIMXCs OCHAIEHbl KOMIBIOTEPHOU
TEXHUKOH € BO3MOXKHOCTBIO MOAKIIOUEHUs K cetu «MHTepHeT» M obecrneueHueM JocTyna B
3JIEKTPOHHYIO UHPOPMALIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

DJIeKTPOHHAs1 HH(OPMAIIHOHHO-00pa30BaTe/IbHAs cpeaa
http://moodle.tsutmb.ru
BzaumopeiicTBue mpemnojaBaTens M aclUpaHTa B IPOIECCe OCBOSHUS JUCHUIUIMHBI
OCYIICCTBIIACTCA MoCcpcaACTBOM My.]IBTHMGI[PIﬁHbIX, THIICPTECKCTOBBIX, CCTCBhBIX,
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HCIONB3YEeMBIX B JIIEKTPOHHON HWH(MOPMAIMOHHO-
00pa3oBaTeNbHON Cpejie YHUBEPCUTETA.

.Jhmensnomloe MnmporpaMmMHo¢ o0ecneuenme:

Omnepannonnas cucrema Microsoft Windows Vista Business Russian

Kaspersky Endpoint Security anst 6usneca — Cranaaptueiidi Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Microsoft Office ITpodeccrnonanbupiii miroc 2007

I/IH(l)OpMalII/IOHHLIe ClIpaBOYHbLIC CUCTEMbBI U leO(l)eCCI/IOHaJ'II)HLIe 0a3bl JAHHbIX:

OBC «YHuBepcureTckas OMOINOTEKA OHJIANH http://www.biblioclub.ru
OBbC «KoHCynbTaHT cTyAeHTa»: MenuInHa. http://www.studentlibrary.ru
3npaBooxpanenne, Kommiekt ['ymMaHuTapHbIe HAYKH

OBbC «IPRSMART» (ctapoe nazBanue « IPR booksy) http://iprbookshop.ru
ObC «lOpaiiT» http://www.urait.ru
CereBas 2J1eKTpOHHAsl OMOIMOTEKa Negarornyeckux By3oB | https://e.lanbook.com/
Hayunas snexkrponnas 6ubnmorexka eLIBRARY.RU http://elibrary.ru
I'ocynapcTBeHHas HHPOPMAIMOHHAS cHUCTEMA https://H36.pd
«HarmmonanbHast 37eKTpoHHasT OMOJIMOTEKAY

IIpesunentckas oubmoreka nmenn b.H. Enpunna http://www.prlib.ru
DneKTpoHHBIN cipaBouHUK «MHPOpMHO» www.informio.ru
CnpaBoynas npaBoBas cuctema «Koncynprant [limrocy http://www.consultant.ru
ApPXUB HayYHBIX KypHAJIOB 3apyOeKHBIX M3/1aTEILCTB https://arch.neicon.ru
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