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AHHOTANMA

B mepBom cemecTpe Kypca H3y4alOTCsl CHEKTpaJibHbIE CBOWCTBA CHMMETPHYHBIX M CaMOCOIPSKEHHBIX
OIIEpaToOpoB B THIHOEPTOBOM MPOCTPAHCTBE, CHEKTPAILHOE Pa3lIoKEHUE M (PYHKIHMOHAJIHHOE HCUYHCICHUE
CaMOCOMPSDKEHHBIX OIEPAaTOPOB, 0ONAIAIONIMX OPTOTOHAJIBHBIM 0a3MCOM B THMJILOEPTOBOM HMPOCTPAHCTBE M3
COOCTBEHHBIX (YHKIHMHA. PaccMarpuBalOTCS OBOJIONMOHHBIE 337ayd B THILOSPTOBOM MPOCTPAHCTBE,
MOPOXKIACHHBIE TaKUMH CaMOCONPSDKEHHBIMU omepatopamu, u Meron Pyppe uX pemieHns Ha OCHOBE
MOCTPOCHHSI COOTBETCTBYIOIIEro oreparopa 3Boionud. s cumMerpudHoro omeparopa Jlammaca B Kpyre
WIN KPYTOBOM CEKTOpE C OJAHOPOAHBIMU I'DAaHWYHBIMU YCIIOBUSIMH IIOCTPOEH OPTOTOHANBHBIN 0a3uc M3 €ro
COOCTBEHHBIX (D)YHKIHMIA B THIIHOEPTOBOM MPOCTPAHCTBE KBAAPATUIHO HHTETPUPYEMBIX (DYHKIHH B KPyTe HIIH
cekrope. PaccMmoTrpensl kpaeble 3anauu upuxie u Helimana g ypasHenuit Jlamtaca u Ilyaccona B kpyre u
mape 1 Meroq Pyppe ux pemeHus. [T KOMIAKTHBIX CaMOCOIPSDKEHHBIX OIEPAaTOPOB B THIHOSPTOBOM
IPOCTpaHCTBE JA0Ka3aHa Teopema [mipbepra-llImMuara m paccmorpeH Mmeron Dypbe pelieHus ypaBHEHUS
®penronpMa ¢ caMOCONPSDKEHHBIM HHTETPAJIbHBIM ONeparopoM. M3ydeH caMOCONpSHKCHHBIH JTHHEHHBIH
mddepentmanbhplii oneparop Ltypma-JInysuimis, nokazana Teopema CTEKIIOBa O CyLIECTBOBAHUH Y 3TOTO
oreparopa OpTOrOHAJIBHOTO 0a3uca n3 COOCTBEHHBIX (DYHKIHIA, U pacCMOTpeH MeTon Dyphe perieHus 3a1a4qu
[Irypma-JInyBriLIsL.

Bo Bropom cemectpe m3yuaercss npocrpancTBo JI. IlIBapua 0000meHHBIX (QyHKIMIT MEIJICHHOTO pocTa U
00001IeHHOE pelIeHNe TUHEHHBIX Tu(PepeHInanbHbIX YPABHEHHH B YaCTHBIX ITPOM3BOAHBIX C TIOCTOSIHHBIMU
kodpunuenramu. PaccmarpuBaercs 0000meHHOe peodpazoBanue Oypbe U TEXHUKA €ro MPUMEHEHHUS JIIs
BbluMCieHus QyHKIM [priHAa cTaHAApTHBIX JTUHEWHBIX TUQQepeHIanbHBIX onepatopoB — [lamambGepa,
HIpenunrepa, ['enemronbpua, Jlamnaca u np. PaccmarpuBaeTcs cBepTka 00001IeHHBIX (DYHKIUA U BEIYHCICHUE
00OOIIECHHOTO pEIICHUs HEOTHOPOJHOIO ypaBHEHUS B BHAE CBEPTKM HCTOYHHMKA M GyHKIMM [puHa
cootBercTBytomero auddepeHmanpaoro omneparopa. I[lomydeHsl ¢opMyna 000OMIEHHOTO pEeLICHUs
ypaBHenusi Ilyaccona, dopmynsr Hamambepa u Kupxrodda pemenus ob6oOmenHoit 3amaun Komwm st
BOJIHOBOTO ypaBHeHHs, Qopmyna I[lyaccoma pemenus o06o0meHHoW 3amaun Komwm s ypaBHEHUs
TEIIONPOBOAHOCTH. MccnenoBaHbl yCIOBHS, NMPHU KOTOPBIX MOJTy4eHHbIE (OPMYJBl AT KIACCHYECKHE
DIIaJKKE PEIICHHUs] COOTBETCTBYOLIHX 3a/1a4.

1. leau u 3apauu

eap AUCUMNIMHBI

- (opmupoBaHME 3HAHMH M HaBBIKOB B O0JACTH MaTEMaTHYECKOr0 MOJEIHPOBAHMS IPOLECCOB,
OIMCBHIBAEMBIX YPaBHEHHMSMU B YACTHBIX MPOU3BOJHBIX M HMHTErPANbHBIMH YPaBHEHUSIMH, JUIS
JaJIbHEHIIEro UCII0Ib30BAHUS B IUCLUINIMHAX €CTECTBEHHOHAYYHOI'0 COJIEPKaHMUs;

- (opmupoBaHME MaTEeMaTUYECKOW KyJIbTYypbl, HCCIEAOBATEILCKUX HABBIKOB M CHOCOOHOCTH
MPUMEHSATH 3HAHUS HA MPAKTHKE.

3agauu AUCUMIIHHBI
— ¢opmMupoBaHue 0a30BBIX 3HAHUH B 00JaCTH YpaBHEHUH MaTeMaTu4ecKoi (hrU3HKH;
— (¢opMHpOBaHUE 00IIEMATEMATHIECKON KYJIBTYPBI;
— (popMHUpOBaHUE HABBIKOB CAMOCTOSITENILHO:
1) cTaBUTH MaTeMaTHYECKyIO 3a/1a4y,
2) 000CHOBBIBATH KOPPEKTHOCTH MIOCTAHOBKH;
3) IpUMEHSITH aJIrOPUTMBI MIOMCKA PEILICHHI;
4) aHaIM3UPOBATh U OOOCHOBBIBATH PE3YIBTATHI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)



B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATh:
- BCE HCIIOJIb3yeMbIE ONPEIEICHNS;
- GOpMYITHPOBKY BCEX MMEHOBAaHHBIX TEOPEM.
YMETb:
- BOCHPOU3BOJUTH JOKA3BITEICTBA BCEX UMECHOBAHHBIX TEOPEM;
- pemarh ¥ 000CHOBBIBATH BCE TUTIOBBIC 32/1a49H.
BIIaJICTh:

- UCIIOJIb3YEMOM TEPMUHOJIOTHEM;
- HCTIOJIB3YEMBIM MAaTEMaTHYECKHUM aIllapaToM.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekium | Cemunapsr | JlaGopar. paboTs pabora

Jluneiinpie omeparopsl B T'MIBOEPTOBOM
1 MIPOCTPAHCTRBE. CuMmMmeTpudHbIe 2 2 2
OTIepaTopbl U UX CBOMCTBA.

Meron Dypbe peleHus

2 HayalbHO-KpaeBelX 3amady. Omneparop 4 2 2
9BOJIIOLIUH.
ConpsikEHHBIM ~ omepaTop  JIMHEHHOTo

3 oreparopa B anGepTOBOM 4 ’ )
MPOCTPAHCTBE, CaMOCONPSKEHHbIE
OIIEepaTopBHI.
3anaun [Jlupuxie B Kpyre W ape s

4 ypaBHenusi Jlamnaca.  Cdepuueckue 4 4 2
GdyHKINU.

5 Crexktp  JHMHEHHOro  omeparopa B ) 4 4
THITEOEPTOBOM MPOCTPAHCTBE.
KomnakrHbie CaMOCONPSKEHHbIE

6 OIepaTopsl B THIIOEPTOBOM 4 4 4
IIPOCTPAHCTBE.

Omneparopa Jlannaca B KpyroBoM CEKTOpe
7 WM KpyTe MPH OJHOPOTHBIX TPAaHUYHBIX 4 4 4
ycnoBuax. Oynkunn beccens.

Meron @ypbe pemieHus 3aJaud o

8 KoJeOaHUsIX  3aKpeIUIEHHOW  Kpymion 2 2 2
MeMOpaHbI.

9 Unrerpansubie OIEPaTOpPBI 51 ) 4 4
UHTErpajibHblE YPaBHEHHUS.

10 |Omneparop u 3agaya [typm-Jlnysums. 2 2 4
Merton XapaKTEPUCTUK peleHus

1 Kiaccuyecknx 3amzad Komm u I'ypca 6 6 17
THIIEPOOINIECKOTO ypaBHEHUs Ha
IIJIOCKOCTH.

Kmaccmueckas  3amaua Komm  misg
12 |BOMHOBOrO YypaBHEHHA U YpaBHEHUS 6 6 18
TEMJIOMPOBOJHOCTH.




OneMeHTHI TEOpUHU 0000IIEHHBIX
vkuuid  JLIIBapma.  O606mEnnoe
13 |ymen papil H 12 12 26
pelieHne  JMHEHHOTrOo  ypaBHEHHMS B
YaCTHBIX TPOU3BOTHBIX.
OyHKIUU I'puna JIMHENHBIX
14  |muddepeHMaNbHBIX  ONEPAaTOPOB B 12 12 26
YaCTHBIX TIPOU3BOTHBIX.
OO6oOménnas  3amaya  Komm s
15  |nuHEWHBIX Qg QepeHanbHbIX 9 9 18
YPaBHEHUI B YaCTHBIX MPOU3BOIHBIX.
Hroro yacos 75 75 135
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 315 gac., 7 3au.ex.
4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jeliam)

Cemectp: 5 (Ocennuii)

1. JluneiiHple omepaTopbl B THIEOEPTOBOM TNpocTpaHcTBe. CHMMETPHUYHBIC OIEPaTOpbl M HUX
CBOMCTBA.

OoGunactp omnpezaeseHus auHeitHOro oneparopa. IInotHo onpenenénnsie oneparopsl. CHUMMETpHYHbIE
OTIepaTopbl, CBOWCTBA MX COOCTBEHHBIX 3HAYEHWH M COOCTBEHHBIX (GYHKUUHA. CUMMETpUYHBIC
JMHEHHbIE ONepaTophl B IMILOEPTOBOM NPOCTPAHCTBE, 00JIAAAIOIINE OPTOrOHAIBHBIM 0a3uCOM U3
COOCTBEHHBIX (DYHKIHUH. 3aMbIKaHHE, CIIEKTPAIbHOE Pa3JIoKeHHE M (PYHKIHMOHAIBHOE HCUUCICHUE
TaKHUX OIIEPaTOpPOB.

Ten3opHOe MpOU3BEICHNE BYX I'MIBOCPTOBBIX MPOCTPAHCTB U MOCTPOCHUE B HEM OPTOTOHAIBLHOTO
0a3uca ¢ TOMOLIbIO OPTOTOHANBHBIX 0a3MCOB B COMHOMKUTEIISX.

Omneparop Jlamnaca B npsiMoyrosibHuke 11 ¢ ofHOPOAHBIMM IPaHUYHBIMM YCIOBUSMH Jupuxiie win
Heiimana kak cuMMeTpu4HbBIN TIIOTHO onpenenéHublil onepatop B L2(I1) OproronanbHelid 6a3zuc B
L2(IT) u3 ero cobcTBeHHBIX (DYHKIIHIA, CIIEKTPAITLHOE PA3IOKEHIE 3aMBIKAHHS 3TOTO OTleparopa.

2. Meton dypbe penieHns HadyallbHO-KpaeBbIX 3a1ad. Oneparop 3BOJIIOLUY.

HaganbHo-KpaeBas 3a7a4ya B THIb0EPTOBOM MPOCTPAHCTBE C 3aMKHYTHIM CHMMETPUYHBIM JIMHEHHBIM
OTepaTopoM, OOJIAAAIOIIUM OPTOrOHAIBHBIM 0a3ucoM M3 coOCTBEeHHBIX (GyHKUuH, Meton Dypbe e
pe-mienusi. HawanbHOo-KpaeBas 3amada g ypaBHeHui IIpéaunHrepa, TEIIONPOBONHOCTH H
BOJIHOBOTO, YCJIOBUS UX Pa3peIIMMOCTH, OTIEPATOpP SBOJIIOLIHH.

3. ConpskEHHBI  omepaTtop JIMHEHMHOTO  omepatopa B  TWIBOEPTOBOM  MPOCTPAHCTBE,
CaMOCOIPsKEHHbIE OIIEPATOPBHI.

ComnpspkéHHOE THIBLOEPTOBO MPOCTPAHCTBO, TeopeMbl Pucca o mpoekiuu U 00 OpPTOrOHAJIBLHOM
nonon-HeHuw, Teopema Pucca-®peme. Conpspk€HHBIA omeparop Ui JIMHEHHOTO oreparopa B
IHIb0EPTOBOM IPOCTPAHCTBE, €ro 001acTh onpeaeneHus. Teopema dpearonbma O CBSI3U MHOKECTBA
3HAYCHUH JIU-HEHHOTO orepaTropa u sjpa ero conpspkéHHoro. Teopema o CBsI3M rpaMKOB JIMHEHHOTO
oIepaTropa M ero COnpsuKEHHOT0. 3aMKHYTOCTh CONPsKEHHOTO oneparopa. Kpurtepuii 3aMmblkaeMoOCTH
IUIOTHO OTIpe-AeJIEHHOTO JIMHEWHOTO omeparopa B TMIILOEPTOBOM MPOCTPAHCTBE. 3aMBIKAEMOCTh
IUIOTHO  OIpEAe-JIEHHOTO CHMMETpPHUYHOro omeparopa. [IpuMep He3aMbIKaeMOro IUIOTHO
OTIpeIeNIEHHOTO OIIepaTopa.

CaMoconpsoKEHHBI  JTMHEWHBIA — Oomeparop B T'HJILOEPTOBOM MPOCTPAHCTBE, €ro  IUIOTHAas
ONPENENEH-HOCTh, 3aMKHYTOCTh U CHMMETPHUYHOCTh. IIpuMep HEcaMOCOINpPSKEHHOIO 3aMKHYTOTO
IJIOTHO OMNpENe-JIEHHOTO CUMMETPUYHOTO omneparopa. Kpurepuil camMoconpspkEHHOCTH 3aMbIKaHHS
IUIOTHO  ONpenNe-JIEHHOIO  CUMMETpUYHOro  omneparopa. CaMOCONpsDKEHHOCTb — 3aMbIKAHUS
CUMMETPHUYHOTO OIlepaTopa, 001aaroIiero OpToroHaIbHEIM 0a3uCOM U3 COOCTBEHHBIX (DYHKITHIA.



4. 3amauun Jupuxie B kpyre u mape sl ypaBHenus Jlannaca. Cepudeckne GyHKINH.

®opmynsl ['puHa 1y oneparopa Jlamaca B orpaHMuEHHON O0JACTH € KyCOYHO-INIAJKON rpaHuLeid,
3aMBIKaEMOCTh 3TOTrO omeparopa. HepasenctBo dpuapuxca aist HenpepblBHO-ANBGepeHInpyeMoi
(YHKLIMHU B BBITYKJION OrpaHMYEHHOMN 001aCTH C KYCOYHO-TJIAIKOM IPaHHULIEH.

3anaua Jupuxiie B kpyre ypaBHenus Jlamaca, cylecTBOBaHNE U €AMHCTBEHHOCTD €€ PEILICHHS.
CobcrBennble ymcna u coOcTBeHHble (YHKIMU omeparopa Jlamnaca-bensrpamu Ha cdepe S,
chepuueckue QyHxuuu. OproroHanbHbli 0azuc B npoctpancTee L2(S) u3 chepudeckux GyHKIMH.
3anaua Jlu-puxie B mape a1 ypasHeHus Jlamiaca, CylecTBOBaHUE U €IMHCTBEHHOCTh €€ PELICHNUS.

5. CriexTp JIMHEHHOTO OIepaTopa B THILOEPTOBOM MPOCTPAHCTRE.

CnexTtp JnMHEHHOTo omeparopa B TWIBOEPTOBOM IPOCTPAHCTBE. BelIeCTBEHHOCTh CIEKTpa
CaMOCONPsDKEHHOTO oreparopa. Kputepuid NpHHAIIEKHOCTH BEUICCTBEHHOTO 4YHCIA CIEKTPY
caMOCONpsDKEHHOTO omeparopa. Hemycrora chekTpa HENpepbIBHOTO JIMHEHHOTO omeparopa B
THIB0EPTOBOM ITPO-CTPAHCTBE.

Teopema 0O CIIEKTpaIbHOM pPaJnyce HEMPEPHIBHOIO CaMOCOIPSHKEHHOTO ONeparopa B THIIBOEPTOBOM
MIPOCTPAHCTBE.

6. KoMmmnakTHBIE caMOCONPSKEHHBIE ONIEPaTOPhI B THIHOEPTOBOM MTPOCTPAHCTBE.

KomnakTHble camoconpspkEHHBIE OmepaTtopbl B THILOEPTOBOM NpOCTpaHCTBE. Teopema o crekrpe
KOMITAaKTHOTO ~ caMmocompshkEHHOro  omeparopa. Teopema [mnwbepra-lllmunra. Pe3onbBenTta
KOMITAKTHOT'O CaMOCOIIPSKEHHOTO oIepaTopa.

7. Oneparopa Jlamaca B KpyroBOM CEKTOpE WM Kpyre NMpH OJHOPOJHBIX IPAaHUYHBIX YCIOBHUSIX.
Oynkuuu becces.

CobcTBeHHbIE yucia U cOOCTBeHHbIE (yHKUMHU orepartopa Jlamnaca B KpyroBOM CEKTOpE WM Kpyre
IpU OAHOPOAHBIX TPAHUYHBIX ycioBusAX. DPyHKimu beccens m CBOHCTBO MX OPTOrOHAJIBHOCTH.
CgoiictBa Hynel ¢pynkuuit beccens.

8. Metox ®@yphe pemeHus 3a1a4u 0 KojaeOaHUsIX 3aKPEeIUIEHHON KPyTIIoi MeMOpaHsbl.

Oproronanbhelii 6azuc B npoctpanctBe L2(K) u3 coOGctBenHbix (yHkuuid omeparopa Jlamiaca B
KpPYy-TOBOM cekTope uiau Kpyre K mpu OXHOPOXHBIX TpaHMYHBIX yciaoBUsX. CreKTpanbHOe
pa3joxeHue 3a-MbIKaHWsA 3TOro omeparopa. llocraHoBka 3amaun o KoJIeOaHUSX 3aKpEIUIEHHOU
Kpyioi MeMOpaHsbI u e€ perenue MetogoM Dypee.

9. UHTerpanbHble OIepaToOphbl U UHTErPajIbHbIC YPABHEHUS.

Wuterpansable oneparopbl B TwibbeproBom mpoctpancTBe L2(K) anms kommakra K w3 Rm.
KomnakTHOCTh MHTETpasibHOTO oneparopa. UHTterpansHbiii camocompsbkéHHBIA oneparop B L2(K),
oproroHanbHbi 0a3uic B L2(K) w3 ero coOcTBeHHBIX (yHKIUH. Pe3onbBeHTa WHTErpaibHOTO
camoconpsbxéanoro oneparopa B L2(K.) Pemenune nnterpansHoro ypasuenust @pearonsma B L2(K)
C MHTEIpaJIbHbIM CaMOCOIPSKEHHBIM OIIEPATOPOM.

10. Oneparop u 3amaga LItypm-JlnyBusis.

Cummetpuunbiii  oneparop Ulrypma--JlmyBuiis M KpuTepuid ero oOpaTUMOCTH. 3aMbIKaHHE
oreparopa, obparHoro k omeparopy Ltypma-JInyBuiisi, Kak caMOCOINPSDKEHHBIA KOMITAKTHBIH
omneparop. Teopema CrekioBa. 3agaya Lltypm-JlnyBuiis u e€ pemenue merogqom Oypee.

Cemecrtp: 6 (Becennuit)

11. Meton XapakTepUCTHK pelieHus kiaccmueckux 3amad Komm u ['ypca rumepGonmueckoro
YpaBHEHUs Ha IUIOCKOCTH.



Kiaccuyeckne JMHEWHBIE YpaBHEHHS B YacTHBIX IPOM3BOIHBIX BTOPOro IMOPSAKA, HX
npeoOpa3oBaHue C TOMOINBIO IJIAJAKOW 3aMEHBl NMEpeMEHHbIX. lumepOonnueckue ypaBHEHHS U
MOHATHE WX XapaKTepHUCTUUECKOH moBepxHocTU. [IpeobpazoBaHne rumepOOIMYecKOro ypaBHEHUS
BTOPOI'O MOPSJIKA C IByMsI HE3aBUCUMbBIMU IIEPEMEHHBIMU C IIOMOLIbIO XapaKTEPUCTUUECKON 3aMEHBI.
[locranoBka kmaccuueckux 3agad Komm u I'ypca mns rumepOonndeckoro B 00MacTH ypaBHEHHS
BTOPOrO MOpsAJKa C JABYMs HE3aBUCUMBIMU IIE€PEMEHHBIMH. TeopeMbl O CyIlEeCTBOBAHUU
€IMHCTBEHHOT'O PEUICHMS 3THX 3aad.

12. Kimaccuaeckas 3agadya Komm JJIs1 BOJTHOBOT'O YPABHCHUSA U YPAaBHCHUS TCIIJIOIIPOBOJAHOCTH.

Knaccuueckass 3agaga Komm Juis  BOJIHOBOTO ypaBHEHHMS B IPOCTPAHCTBE IPOU3BOJIBHOM
pa3mepHocTU. TeopemMa eJUHCTBEHHOCTU pelleHus 3Toi 3azauu. Knaccuueckas 3anaua Kowmm s
YpaBHEHUS! TEIUIONPOBOIHOCTH B MPOCTPAHCTBE NMPOU3BOJILHON pazMepHOCTH. [IpuHINMT MakcuMyMa
U TeopeMa eJMHCTBEHHOCTH PELICHHUs 3TOU 3a/1a4M B KJIACCE OTPAHUYEHHBIX (YyHKIIUH.

Pemenune xnaccuueckoit 3amaun Komm nyis ypaBHeHUs kosnebaHuid cTpyHbl, popmyna Jamambepa u
npuHnun Jroamens. CmemanHas 3afada i NOTyOSCKOHEYHOM CTPYHBI. YCIIOBHS COIVIACOBAHUS
HAYaJIbHBIX ¥ TPAHUYHBIX JaHHBIX JUISI CYIIECTBOBAHUS KIIACCHUYECKOTO PELICHHUS.

13. Dnementsl Teopun 0000mEHHBIX (ynknui JLIBapra. O60OmEHHOE pelIeHre JIMHEHHOTO
YpaBHEHUS B YACTHBIX TIPOU3BOTHBIX.

[Ipocrpanctsa JI.IlIBapua ocHOBHBIX 1 0000mEHHBIX pyHKIMA. O000mEHHOE TuddepeHIupoBaHne
W ero KOPPEKTHOCTh IO OTHONIICHWIO K Ju(¢depeHnupoBaHni0 Kiaccuueckomy. OO0o0méHHOe
pemenne TuHeHHOTO A depeHIraIbHOr0 YpaBHEHHS B YaCTHBIX MMPOU3BOAHBIX U €T0 KOPPEKTHOCTh
[0 OTHO-IIEHHIO K KJIACCHYECKOMY pELICHHI0 Ha IPOU3BOJIBHOM OTKPBHITOM MHOXECTBE.
O6o6ménnoe mpeobOpa-3oBanne Dyphe U CcBEPTKA 000OMEHHBIX (YHKIHMNA, W WX CBOWCTBA,
CBsI3aHHBIE C 000OMEHHBIM TU(-PepEeHIIUPOBAHUEM.

14. ®ynkuu ['puna muHEHHBIX AnddepeHnInanbHBIX OePaTOPOB B YACTHBIX MPOU3BOIHBIX.

Oynknus [puna (nnm QyHIaMeHTaNbHOE pellieHue) JTuHeHHoro auddepeHnnaIbHoro oneparopa.
Bbruncnenne 0000MIEHHOTO pelIeHUs JIMHEWHOTO IU(PQEpeHINATFHOIO YpaBHEHUS B YacCTHBIX
MPOU3-BOAHBIX C TMOMOIIbl0 QyHKIMK [puna. Beramcnenne ¢ynknuu [puHa ¢ momonipio
0000ménnoro mpe-odpasoBanusi Dypbe. JlocTaroyHoe ycIoBHE CYLIECTBOBAHUS €IWHCTBEHHOM
¢bynknuu [puna. Berauc-nenwe meromoMm peryssipusanuu (yHknuid [puHa oneparopos Jlarmaca,
l'enemronwia, Jlanambepa, [lpénuarepa. O606ménHOE penenue ypaBHeHus [lyaccoHa ¢ abComOTHO
HMHTErpUPYEMbIM UCTOUHH-KOM, (hopmyna [Tyaccona. O000ImEHHOE perieHre BOJTHOBOTO yPaBHEHUS €
MCTOYHUKOM MEJICHHOTO POCTA, 3ala3/bIBAIOIINI MOTECHIINAL.

15. O6o6ménnas 3amada Komm ans nuHeHHbIX au¢@depeHUUaNbHbIX YpPaBHEHHH B YaCTHBIX
MPOU3BOIHBIX.

O600mennas noctaHoBKM 3aaadun Komm ans JmHEHHOTo auddepeHIransHOoro ypaBHEHUS B
YAaCTHBIX MPOU3BOMHBIX C MOCTOSHHBIME Kod(hdunuenTamMmu. KoppekTHOCTh perieHus: 0000mEHHON
3agaun Ko-1mm mo OTHOIIGHHIO K PEUICHUI0 Kilacchdyeckol 3amaun. O0o0ménHas 3anaya Komm s
BOJIHOBOTO ypaBHeHus, (popmynsl Janambepa n Kupxroda perrenust 31oit 3aa4m COOTBETCTBEHHO HA
OCH U B TPEXMEPHOM IpocTpaHcTBe. DyHIAaMEHTAILHOE PEUICHUE YPaBHEHHS TEILUIONPOBOIAHOCTH,
0000mméH-Hast 3aga4a Komm sl ypaBHeHHs TerionpoBogHocTd U (opmyna Ilyaccona pemeHus
9TOW 3aJ1a4H.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIICHHAS! MYJIbTUMEANA IIPOEKTOPOM U SKPAHOM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
Bnaagumupos, B. C.
VYpaBuenust matemarudeckoit ¢puzuku [Tekcr] : yaeOuuk amns By3o / B. C. Bnagumupos, B. B.
Kapunos .— 2-e uzn., crepeorun. — M. : dusmarinut, 2000, 2004, 2008 .— 400 c. - bubnuorp.: c.
399. - 3000 3k3. - [ISBN 5-9221-0310-5 (8 mep.) .— IMomnsrit Teker (Joctym uz cetu MOTU /
VYnaneHHbIN ZOCTYI).

VYpoes, B. M.
VYpaBHenust matemarudeckoit pusuku [Tekct] : yue6. mocobue st By3oB / B. M. Ypoer .— M. : Sy3a,
1998 .— 373 c. - 5000 3k3. - ISBN 5-88923-026-3.

COopHUK 33124 110 ypaBHEHHUSIM MaTeMarndeckor ¢pusuku [Teker] : yued. mocodue ass By3oB / B. C.
Bnagumupos [u ap.] .— 5-e uzn., nepepad. u gon. — M. : DUIMATIIUT, 2016 .— 520 c. -
Bubnmuorp.: c. 516-517. - 1500 sx3. - ISBN 978-5-9221-1692-3 (B niep.) .— Ilonusrii Texct (Pexxum
nocTyna : noctyn u3 cetu MOTN).

JomnonHurensHas aureparypa
Muxaiinos, B. I1.
Jlexnuu o ypaBHeHUsIM MaTeMmaTrueckor ¢pusuku [Tekcr] : yue6. mocodue : pek. Yued.-MeTo.
coseroM MOTH / B. I1. Muxaitnos .— M : @usmamiut, 2001 .— 206 c. — (Jlekuuu kadeaps! BeIcLIeH
Maremaruku MOTH). - bubnumorp.: c. 202-203. - [Ipeam. ykas.: c. 204-206. - 10003k3. - [ISBN
5-94052-026-X) .

Bnaagumupos, B. C.

Oo6o006mennbie Gynkyn B Maremarndeckoit uzuke [Texct] / B. C. Bnagumupos ; Axan. nayk CCCP
—/2-e m3., ucnp. u gon. — M. : Hayka, 1979 .— 320 c. — (CoBpemeHHbIe (PNU3UKO-TEXH.
npo6nemsl). - bubmmorp.: ¢. 310-314. - [Ipeamer. ykas.: c. 315-318. - 10000 5k3.) .

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponnas 6ubnuorexa dusrexa, pazaen « YpaBHEHUs
MaTeMaTH4eCcKON QU3UKNY.

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

3. http://mathnet.ru — oOmepoccuiicknii MaTeMaTH4ECKHiA TOPTAll.

4. http://www.edu.ru — penepanbHbiil mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA 1O €CTEeCTBEHHBIM HaykaMm Poccuiickoii akajieMUuH HayK.

6. http://www.i-exam.ru — enuHbIA IOpTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He tpebyrores.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe OCBOEGHME Kypca ypaBHEHHH MaTeMaTHUecKod (QHU3MKU TpeOyeT HanmpssKEHHOM paloThI
cryneHta MOTH, HaunHarOWENcs: ¢ KOHCIIEKTUPOBAHUS:

1) npuBOOMMBIX Ha JIEKLUAX ONPENEICHUN U TEOPEM € J0KA3aTeIbCTBAMU;

2) NIpUBOIUMBIX M 00CYKJa€MBIX HA CEMHHAPAX PEIICHNI TUIIOBBIX 3a/a4.

ITo mepe 0Oy4eHUsI CTYCHTY ClIelyeT BbIyYHTh:

1) Bce onpenenenus, GOpMyITHPOBKH MMEHOBAaHHBIX TEOPEM C JOKA3aTeIbCTBAMU;

2) anropuTMBbl HONyYeHHUS M OOOCHOBAHUS PEIICHWH TUIOBBIX 3a7ad, pa30MpaeMbIX Ha CEMHHApax B
00s13aTeTIbHOM TOPSJIKE;

3) CaMOCTOATCIIbHO PCHIUTD OCTAJIBHBIC 3a1a9N Ba,E[aHHfI.

CTy,I[eHT HUMECT BO3MOXKHOCTH 06yanLc51 (‘laCTI/I‘lHO U HOJ'IHOTLIO) HyTéM HCIIOJIb30BAHUS JIFOOBIX
WCTOYHHKOB 3HAHUM 11 YCBOCHUSA:



1) mpesxycMOTPEHHBIX KypCOM OIpPEeICHUIH U TEOPEM C JI0Ka3aTeJIbCTBAMHU BILIOTH /10 0€30IIHO0YHOTO
BOCIIPOU3BE/ICHHS;

2) TpeayCMOTPEHHBIX KypCOM THIOBBIX 3a7ad BIUIOTH 1O OE30MIMOYHOrO BOCIPOU3BEICHHS H
00OCHOBaHHS PEIICHH.

Texymuii KOHTPOJIb 32 YCIIEBAEMOCTBIO CTYIEHTOB OCYILECTBIIAETCS BO BpEMsl IIPOBEPKU UCbMEHHBIX
paboT 1 yCTHOH 3aIIUTHI IPEAYCMOTPEHHBIX 3a1aHUH.

Horm. nuteparypa:

1. Cobones C.JI. YpaBHenus maremarudeckoil pusmuku. — 5-e uza. — M.: Hayka, 1992.

2. MacnennukoBa B.H. luddepenunanbupie ypaBHEHUS! B YaCTHBIX HNPOM3BOAHBIX. — 5-€ M3A. — M.:
W3n-so PYJIH, 1997

3. Omneitauk O.A. Jleknuu 00 ypaBHEHHSX C YaCTHBIMU MPO3MBOAHBIMU. — 2-¢ u3a. — M.: BUHOM.
Jlabopatopus 3nanmii, 2005.

4. Muxaitnos B.II., TI'ymun A.K. [lononHuTensHbBlE IMaBbl Kypca «YpaBHEHUH MaTeMaTHYECKON
¢duzukn». — M.: MUAH, 2007, Jlekunonnsie kypcbt HOLL. Beim. 7.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa BbICIICH MaTeMaTuKU

KYpC: 3

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (BeceHHMI) - DK3aMeH

PaszpatGoTunk: P.B. KonctanTuHOB, KaHa. (U3.-MaT. HayK, IOLEHT, IOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEATh TIyTH €e PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

NPOQECCHOHATBHON ESTETHHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare u3ydeHus AMCUUIUIMHBL «YpaBHEeHUsT Maremarnueckoil ¢usuku (KBM)» oOyuarommuiics
JIOJKEH:

3HATh:
- BCE UCIIOJIb3YEMBbIE OIIPEEICHMS;
- (hopMyIMPOBKHM BCEX NMEHOBAHHBIX TEOPEM.

yMeTh:
- BOCIIPOM3BOAUTH TOKA3bITENBCTBA BCEX NMEHOBAHHBIX TEOPEM;
- pemats 1 000CHOBBIBATH BCE TUIIOBBIC 33/1a4H.

BJIaJeTh:
- UCIIOJIb3YEMOM TEPMUHOJIOTHEM;
- HCTIOJIB3YEMBIM MAaTEMaTHYECKHUM aIllapaToM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Texkymuii KOHTPOJb OCYLIECTBIIIETCS Ha OCHOBE OammbHO-peldTuHroBoil cuctemsl (BPC) onenku
3HaHMM 10 wu3ydaemod aucuumuinHe. BPC yduThIBaeT BBIMIOJHEHHE CTYAEHTaMH COBOKYITHOCTH
JOMAIlHUX 3aJaHU M KOHTPOJBHBIX PabOT B COOTBETCTBUU C Yy4eOHBIM IIaHOM. JlaHHBIE ©
[IOCEIAEMOCTH U TEKYIIEH ycleBaeMOCTU BHOCATCS IPENOAABATENIIMU B CIIELUAJIbHBIE JKypHAJbl U
yuntsiBatorcsi B bPC.

Texymuii KOHTPOJIb HA OCHOBE AOMAIIHUX 3a1aHUI OCYIIECTBISIETCS B TEUCHUH Y4€OHOTO CEMECTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns cmauM 3agaHus CTYyAEHT 00s3aH INPeJOCTaBUTh pELICHHE 3aJadd JOMAIHEro 3aJaHus B
MUCBMEHHOH (hopMe, OTBETHUTh HAa BOMPOCHI MPENOAaBaTelsi M HaNKWCaTb KOHTPOJIBbHYIO padoTy o
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUN IO TEMaM CIAaBAEMOTO 3aIaHUS
Y YMEHHIO peliarh 3a1auu.

Bo BpCMs  BBIITIOJHCHUA KOHTpOJ'IBHOfI pa60TLI HCJIB3d TIOJIb30BATHCA IIOMOIINBKO JPpYyrux JIHUII,
BBIYMCIUTEILHON TEXHUKH U MOOMIIEHBIMH TeHe(bOHaMI/I.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. JIuneitHOE ypaBHEHHE BTOPOTO MOPSAKa C HOCTOSHHBIMU KO3 ¢unuentamu. Knaccuduxanms.
2. IlpuBeneHne K KAHOHUYECKOMY BUY.
3. ¥paBHenus Jlamnaca, Ilyaccona, BOTHOBOE ypaBHEHHUE, TEIUIONPOBOJHOCTH U APYTHE.

4. O6ume pemenus. [IpeoOpa3zoBaHus, cCOXpaHSOUIME BUA ypaBHEHHA. [IpHMHLMI CymepHo3uLUU
pELIEHU.

5. TupaxxupoBaHue penieHuil. ABTOMOeNnbHbIe pemienus. [Ipumepsr.
6. JIuneitHoe ypaBHEHHE BTOPOTO MOPSIIKA C IEPEMEHHBIMH KOG GHUIINEHTaMU.

7. 3aMeHa HE3aBUCUMBIX [I€PEMEHHBIX U IPUBEACHUE K KAaHOHUYECKOMY BUJY YpPaBHEHUs C JIByMs
HE3aBUCUMBIMH [TEPEMEHHBIMU.

8. Kimaccudukanus B Touke U B 00gacTu. XapaKTepUCTHKH.




9. IlocranoBka 3aga4 MareMaTndeckoil ¢pusuky. Tunuunsle 3agaun. Kpaesble 1 HavyanbHbIE YCIOBHSL.
10. 3agaun: Komru, kpaeBble, CMEIIaHHBIE.
11. MHoromepHsbie oniepatopsl casura. CoiictBa. [Ipumenenus.

12. 3amaua Komm wu mnpeacraBieHHE €€ pelIeHus ISl JUHEHHOTO ypaBHEHHA C YaCTHBIMHU
MPOU3BOJHBIMU MIEPBOTO TOPSIIKA.

13. Pemenne 3amaun Komm (BONHOBOE YypaBHEHHE; YpaBHEHHE TEIUIONPOBOAHOCTH) IS
KBa3UMHOT'OWIEHHBIX BXO/IHBIX J1aHHBIX.

14. 3amada Ko juist ypaBHeHus kosiebanuii ctpyHsl (n=1). @opmyna Jlanambepa.

15. 3agaum A1 MOTyOrpaHUYCHHON TPSIMOH.

16. 3amada Komw aiist BomHOBoOro ypaBHeHwus (n=3). ®opmyna Kupxroda.

17. 3amaua Ko uist ypaBHeHUs Konebannii MmemOpanbl (n=2). ®@opmyna [lyaccona (Metox crycka).
EnuncrBennocTh pemenus 3agaun Komm.

18. JluneliHoe runepOOIUYECKOe ypaBHEHHE C YAaCTHBIMH IMPOU3BOJHBIMH BBICOKOTO MOPSAKA U C
JBYMsI HE3aBUCUMBIMU IIepeMeHHbIMU. 3asaua Koy u npencraBiieHue ee pelieHus. XapaKTepUCTHKHU.

19. JIuneiinas runepbonuyeckas CUCTEMa YpaBHEHHUI C YaCTHBIMH NPOU3BOIHBIMU MEPBOTO MOPAIKA U
C JByMs HE3aBUCHUMbIMM IIepeMEHHbIMM. 3amada Komm u mpeicrapieHue €€ pelieHus.
XapaKTepUCTUKH.

20. CmemaHHas 3a/1a4a JUIsl ypaBHEHUS KoJIeOaHUH CTPYHBI HA OTpe3Ke. ENMHCTBEHHOCTD peleHus..

21. IlpuHUMII CYTIEPIIO3ULIMH PEILICHUIA U METOJ] pa3AeiICHHS IEPEMEHHBIX.

22. 3agava ¢ JaHHBIMHU Ha XapakTepucTUKe (3anada ['ypca).

23. 3agaua L typma--JlnyBusis Ha otpeske. @ynkuus [puna oneparopa L typma--JlnyBuss.

24. Ypasuenns Jlamnaca, Ilyaccona u I'enpmronsia. ['apMornyeckue GyHKIUN U UX CBOWCTBA.

25. Ilpunuun makcumyma. IlpeoOpasosanue Kenbpuna.

26. JlannacuaH B NOJSIPHBIX, UMIMHAPUIECKUX U C(PEPUUECKUX KOOPINHATAX.

27. dynnamenransHble pemenus (n=1, n=2, n=2, n\geq4) u aenbsra-QpyHKUHU.

28. OcHOBHBIE KpaeBble 3a/1a4 (BHyTpEHHHE; BHEIIHKE): 3a1ada Jupuxie; 3agaya Helimana.

29. Teopems! ennHcTBeHHOCTH. @opMynsl [ puna. @yskius ['puna 3agaun Jupuxie.

30. IlpeacraBnenue pewenus 3agaad [upuxne (B Kpyre u miape, B TNOJYIUIOCKOCTH U
MOJIYIPOCTPAHCTBE) Yepe3 KpaeBble 3HAYCHHUS.

31. KoudopmHubie 0TOOpa)keHHsT M WX HCIONB30BaHWE Ui pelieHus 3anaaun Jupuxme W Juis
nocrpoenus GpyHkuuu [ puna.

32. Meton pa3aesieHus IEPEMEHHBIX U PelIeHHe KpaeBbIX 3a1ad B RM2.

Kputepun onennBanus

Onenka «ommmuHo (10)» BeIcTaBigeTcss 0OyyalomeMycsi, €cClidi OH IIOKa3all BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U IPaBUIbLHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olleHKka «omM4HO (9)» BBICTaBNUsETCS OOydYalONIEeMyCs, €CJId OH IOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSThH MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IIPaBHIbHOE 000CHOBaHHE
NPUHATBIX PEHICHUH, HO TMPH 3TOM OBUIM JOMYIICHBI HEOOJBIINE HETOYHOCTH, KOTOPBIC OBLIH
CaMOCTOSITEIIbHO OOHAPYKEHBI ¥ UCTIPABIICHBI;

OllcHKa «OTIMYHO (8)» BBICTABNsETCS OOydYalONIEeMyCs, €CJId OH IO0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M PaBHIbHOE 000CHOBaHHE
NPUHATBIX PpEIICHHWH, HO TNPH 3TOM OBUIM JIONMYIIEHBI HEOOJIBIINE HETOYHOCTH, KOTOPBIC MOCIe
yKa3aHHs 9K3aMeHaTopa ObLIIM CAMOCTOSITEIIbHO UCTIPABIICHBI;

OLIeHKa «xopomIo (7)» BHICTABISIETCS 00yYarOmEeMyCsi, €CJIM OH TBEPJIO0 3HAET MaTepHrall, IPaMOTHO H IO
CYLIECTBY H3JIaraeT €ro, yMeeT IPUMEHSTH IOJyYCHHBbIC 3HAHUS Ha IPAKTHKE, HO JOMYyCKaeT
HETOYHOCTH B OTBETE HJIH JETaeT HeCYIIECTBEHHbIC OUIMOKY MPH PEIICHUH 3a/1a4;

OLICHKA «XOpoLIO (6)» BBICTABIISIETCS 00YYaIOIIEMYCsl, €CIIM OH TBEP/IO 3HAET MaTepuall, IPaMOTHO U TI0
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHSATh IOJy4YCHHbIC 3HAHHS Ha IPAKTUKE, HO JOIMYyCKaeT
HeOOoJIbIINE OIMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yYaroMEeMyCsi, €CJIM OH TBEPJO 3HAET MaTepHrall, IPaMOTHO H IO
CYyLIECTBY H3JlaraeT €ro, yMeeT NPHMEHATh IIOJy4YEHHbIC 3HAHUS Ha IPAKTHKE, HO OTBEYaeT
HEYBEPEHHO U (WJIN) JOMYCKAeT OUIMOKY MPH PEIICHUH 3a/1a4;



OLICHKA «YJIOBJIETBOPHUTENbHO (4)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKON NOCIIE10BAaTEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 MaTepuasa, €CiI IIPU 3TOM OH BJIalieeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MpOorpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUs] 1 MOXKET
MPUMEHSATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallNy;

OLICHKA «YJIOBJIETBOPHUTENBHO (3)» BbICTABIsAETCS OOyd4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW I10CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuaia, He BIaJCIOIIEMy
HEKOTOPBIMH pazfieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasity B CTaHAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaroleMycCsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKK B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEILIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BBICTaBIsSETCS 00ydarOLUIeMycsl, TOKa3aBIIeMy IOJHOE HE3HaHUE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHMpoBaHHBIA 3a4€T MPOBOAMTCS MO HTOTaM TEKyIIeH YCIIEBaeMOCTH M CHa4dH 3aJaHHi,
MPEeyCMOTPEHHBIX IPOTPAMMOH JTUCIMITIIMHEI, C y4ETOM HaOpaHHBIX 0ukoB 1o BPC.
Bpemsa mpoBeneHus MMCBMEHHOTO 3K3aMEHa COCTaBIISIET YEThIpE aCTPOHOMHUYECKHMX 4daca. Bo Bpems

MPOBEJCHUS MUCbMEHHOTO 3K3aMeHa 00yJaroliecss MOTYT HOJIb30BaThCS TOJIBKO PYUKOH, KapaHAaIIoM
u Oymaroii.



MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIIT BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

[TocranoBka 3ajgaun Ko ijsi rumnepbo1ndeckoro B 3aJIaHHON 00JIaCTH JIMHEHHOIO
nnddepeHajIbHOr0 ypaBHEHIsI BTOPOro MOPSIIKA C JIBYMSI HE3aBUCUMBIMU IIepeMeH-
ubiMu. [Tosrykiaccudeckoe perieHne 9Toil 3a/1a9u B XapaKTePUCTUIECKUX [1IePEMEHHbBIX,
€ro CyIIeCTBOBAHNE U €JIMHCTBEHHOCTD.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIIT BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

[Ipocrpancrea D(G) u D'(G) miasa orkpoitoro muokectsa G C R™. ObobmiénHOE
muddepenruposanne B D'(G), Teopema 0 paBeHcTBe 000OMIEHHBIX U KJIACCHUIECKUX
NpoM3BOJIHBIX Topstika He soiie N B D'(G) N CNG).

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIIT BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

[TocranoBka 00606mEnHOI 3a1a1n Korm B mpocrpancrse D' (R x R™). Teopema o kop-
PEKTHOCTH OOODIIEHHOTO PEIIeHUsI STOM 3a1a4i: JOCTATOUHO IJIaKoe 000DIIEHHOE pe-
I[IEHIE SBJISETCS U KJIACCUUECKIM PEIIEHUEM.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIIT BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Hedunuraocts Kitaccuiaeckoro mpeodopasoBanns Pypbe HETPUBUAIBLHON PYHKITUN U3
D(R). [Mpocrpancrso JI. IlBapma 8§ (R™) u mwiornocts D(R™) B ném. Kiaccmaeckoe
peodbpazoBanne Pypbe Kak JUHENHHOE HEIPEPbIBHOE PeodPa30BaHue MPOCTPAHCTBA
S(R™) u Teopema obpalieHusl.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIIT BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

[IpoctpancTBo 0600mEHEbIX GyHknuit 8 (R™). Obobiménnoe mpeobpasobanne Oyphe
B 8'(R™) 1o Bcem wiin 110 9aCcTH IEPEMEHHBIX, U ero CBOMCTBA, CBsI3aHHbIE C ollepariueli
00001méHHOr0 AuddEepeHIInPOBAHNSI.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIN BUJIET Ne [6]

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Ceéprka 06061menHbIX QyHKIMi B ipocTparcTse 8’ (R™). Jlemma o jguddepennuposa-
HUM JIeiicTBUs 000OIMIEHHON (DYHKINN Ha IVIAJKO 3aBUCSIILYIO OT IapaMeTpa OCHOBHYIO
dyukmuio. duddepenimpoBanue cBEPTKI 0000IEHHBIX (DYHKIINIA.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIIT BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Jlemma o0 unTerpupoBanun jgeiicteust. [IpeobpazoBanme Pypbe 0600MEHHON PYHK-
N Kak JeficTBUe Ha KOMILIEKCHYIO 3KcroHenTy. [Ipeobpazosanne Dypbe CBEPTKU
0000IIEHHBIX (DYHKIINIA.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIN BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Oyukrust ['puna guneiinoro auddepeniuaibaoro oneparopa B 8’ (R™). Jlocrarounoe
YCJIOBHE CyIIeCTBOBaHUs equHcTBeHHOM dpyukiun ['puna. @ynknusa ['puna omneparopa
A —k? B 8 (R?) nust buxcuposannoro k > 0, u ed upenen upn k — +0 kak yHKIms
['puna omnepatopa Jlamnaca.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBIN BUJIET Ne [9]

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Metoj perynspusanuu u Berancienne dyukiun ['puna oneparopa [eabMrombia A +
+ k% B 8'(R3) nuist dpuxcuposannoro k > 0, u eé upejen nupu k — +0 xax QyHKIus
['puna onepatopa Jlamiaca.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Oynkius 'puna oneparopa Jlamraca B 8 (R3) u Bbluncsenue B & (R3) 00001IEH-
HOT'O pellleHIs ypaBHeHUs 1lyaccona ¢ abCcoloTHO NHTerpupyeMbIM Ha R3 ncTouHnKoM,
dopmyna Ilyaccona.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Bropas rimagkocTs Ha oTKpbIToM MHOXKecTBe G C R? 06061I8HHOrO peltennst ypasHe-
nust ITyaccona B 8'(R3) ¢ abcosorHo nnTerpupyeMbiM Ha R3 1 nenpepbisHo—udde-
peHnpyeMbIM Ha (G UCTOYHUKOM.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Brrauciienne meronom perysspusaiun gpyakiun ['puna oneparopa [lasmambepa B 1po-
crpatcrse 8'(R x R?) u 0606ménHoe pelene BOJHOBOIO ypaBHEHHsI ¢ HCTOYHUKOM
MEJIJIEHHOI'O POCTa, 3aa3/bIBAOIINIT TTOTEHIUAT.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

@opmyna Kupxrodda perennst 00600menHON 3aaum Ko Jij1st 0JIHOPOTHOTO BOJI-
Hoporo ypasuenus B 8'(R x R3) npu HauajbHBIX YCIOBUSIX MeJIeHHOro pocta. Jlo-
CTATOYHbIE YCIOBUSI, IPU KOTOPHIX 0O0OIEHHOE PEIIeHIe CTAHOBUTCS KJIACCUUECKIIM.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Conps2KEHHBIN onepaTop JIMHEIHOIO oleparopa B ImjibboepToBoM IpocTpancTse. O0-
JIACTH ONpeJIe/IeHts CONpszKEHHOro oreparopa. Teopema ®DpejirojbMa O CBA3M MHO-
JKecTBa 3HAYEHUI JIMHEITHOrO ollepaTopa U siipa ero conpsizk€éanoro. Teopema o ¢BsA3n
rpadUKOB JINHEIHOTO OIlepaTopa U ero CONpszKEHHOTO.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Kpurepnii 3aMbIKaeMOCTH TIJIOTHO OTIPEIETEHHOTO JIMHETHOTO OllepaTopa B TIIb6epTo-
BOM IpocTpaHcTBe. [Ipmvep He3aMBIKaeMOro IJI0THO ONPEJIEIEHHOTO Oeparopa. 3a-
MBIKaeMocThb orepatopa Jlamnaca A: C2(G) — Lo(G) ana orpanmdentoii obgacTu
G C R™ ¢ KycOuHO-TJIaKOI TpaHUIEi.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Hepasencrso ®puapuxca mig bynximun f € CH(G) u BLIIYK/IOi orpanimdennoi ob-
npactn G C R™ ¢ Kycouno-riajikoil rpammteii. 3ajada Jupuxie B kpyre K C R? g
sambikanns orepatopa Jlammaca A: C2(K) — Ly(K), cymecTsoBanye u eMHCTBEH-
HOCTb €€ pellleHns.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

CobcerBennbie gncsia n cobcTBeHHble (DyHKIME orepaTopa Jlammaca—Benbrpamn Ha
chepe S C R?, echepuueckue dynkiuu. Oproronaibhblii 6asuc B npocrpanctse Ly (.S)
u3 chepuuecknux QyHKIHIA.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Hepasencrso ®puapuxca mig bynximun f € CH(G) u BLIIYK/IOi orpanimdennoi ob-
pactn G C R™ ¢ Kycouno-rua ikoil rpanuneii. 3ajaua Jupuxie B mape B C R3 mia
sambikanns onepatopa Jlammaca A: C2(B) — Ly(B), cymecTsoBanue n eMHCTBEH-
HOCTb €€ pellleHuns.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

CaMoconpsizKEHHBIN JIMHEHHBII ol1epaTop B I'MJIbOEPTOBOM IIPOCTPAHCTBE, €ro ILJI0THASI
OTIPEIEIEHHOCTD, 3aMKHYTOCTDH U CUMMETPUIHOCTE. [IpuMep HecaMocopsizKEHHOTO 3a-
MKHYTOT'O TIJIOTHO OMPEJIEIEHHOTO CUMMETPUIHOTO OTlepaTopa. BelecTBeHHOCTD CIIeK-
Tpa CaMOCOIPAKEHHOTO OIlePaTOPA.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

CriekTpaJibHOE Pa3J/IoyKeHHe 1 CAMOCOIPSIKEHHOCTh 3aMbIKAQHUsST CUMMETPUIHOIO JIH-
HeffHOTO orepaTopa, 00J1aJ al0NEero OPTOroHaJIbHBIM 0a3MCOM B THUJILOEPTOBOM ITPO-
CTPaHCTBE U3 CBOMX COOCTBeHHBbIX (MyHKIMI. DYHKIMS OT 3aMbIKAHUS TAKOI'O OIle-
paTopa.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

HauaibHo—KpaeBas 3aja4a, 1j1s1 0JHOPOAHOTO ypaBHenus: IIpénuHrepa ¢ caMocorpsi-
»KEHHBIM JINHEHHBIM OIIepATOPOM B I'JIbOEPTOBOM HpocTpaHcTBe. Meron dyphe perie-
HUsI 9TOi 3ajiaun u Kpurepuii eé paspemmmoctu. OrnepaTop dBOJIIOIUN.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

CobcerBeHHbIe yncia 1 coOcTBeHHbIe (DYHKIH ollepaTopa Jlamaca B KpyroBoM CeKTo-
pe Ipu OJHOPOJIHOM I'paHnydHoM yceiaoBun. Oyukiuu Beccess. CBoiicTBO opTOroHa b-
HOCTH U CBoiicTBa HyJieit pynkiuit Becces.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Oproronasbablii 6a3uc B npoctpancTBe Lo(G) m3 cobcTBeHHBIX (DYHKIMIT onepaTopa
Jlamnaca B Kpyrosom cextope G C R? 1pu 0HOPOHOM IDAHIYHOM YCJIOBUML.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

KoMaKkTHbIE caMOCOIPSIzKEHHBIE OIIePATOPhI B IMJILOEPTOBOM IIpocTpaHcTse. TeopeMa
['nnbbepra—IlIMuara. Pe3oabBenTa KOMIIAKTHOIO CAMOCOIPSIXKEHHOIO OllepaTopa.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




MOCKOBCKUII1 ®U3NKO-TEXHUYECKUI NMHCTUTYT
(rocyrapcTBeHHBIT yHUBEPCUTET) K
KA®DOE/IPA BBICIIIETI MATEMATUKUI

SK3AMEHAIIMOHHBII BUJIET Ne

Hucnuminna; ypaBHeHI/IH MaTeMaTHUYeCKO CbI/IBI/IKI/I

(ITorok P.B. Koncranrunosa, @OIID)

Cummerpuunsbiit oneparop [ltypma—/InyBuisg u Kpurepuii ero 00paTuMOCTH. 3aMbl-
KaH#e oreparopa, oopaTHoro K omneparopy Lrypma—/InyBuinig, Kak caMOCOIPSIZKEH-
HBIIT KOMITaKTHBII onepaTop. Teopema CrekJiosa.

3 Kypc, 6 cemecTp, 2018/2019 yu. r.
Onmobpero Ha 3acemamum Kapezpw 15 mas 2019 r.
YTBEPXJIAI: 3aBenmywmuit kabempoir MBAHOB T'.E.




I[TPUMEPEI KOHTPOJIbHBIX 3AJTAHUN

YPABHEHU A MATEMATNYECKON ®N3UKU

1.@ B npocrpanctse 8 (R?) npeobpasosanue @ypbe F umeer Buj
Flp(a, (€ ¢) = /6"(””““’ p(r,y)dedy, ¢ € S(R?).
R2

Haittu B npocrpanctie 8 (R?) o606ménHoe npeobpazosanue Oypbe

F [sign(y)o(z +y) ] (£, ).

2.@ B npocrpancree 8 (R?) naiitu pernenue 3aiaam

2 o 5(2)0(1) | 8(1)
(@‘@)““”: e e

HOCHTE/Ib KOTOPOTO COJEPKUTCA B nosynpocrpanctse {(t,x) € R? : t >0, z € R }.

r € R,

3.@ B npocrpancrie 8’ (R?) naiitn pemenne 3amaau

cos(t)

R

HOCUTEJIb KOTOPOTO COJIEP:KUTC B Tostynipoctpanctse {(t,x) € RT : ¢t >0, z € R3 }.

teR, zeR?

<§_; _ Aw) u(t,z) = 8(xz) 6(t)

4.@ Jokazarh, uTo s Joboro € > 0 B npocrpanctee 8'(R3) ypasnenue
Au(z) = cu(z) + 0 (2 — |z]) [2| 3, z € R,
uMeeT eauHcTBenHOe pernenne u.(z) € 8'(R?), u maiitn

up(r) = lim u.(x) B §'(R?).

e—+0




5.@ B ruinsbeproBom npoctpancTee H = Lo ([0, 1] x [0, 1]) paccMaTpUBaeTCs JIMHERHBIH oepaTop

0? g,
A=—+i—: DA
8x2+28y (A) > H

¢ 00J1aCTBIO OlIpeaesICHruA
D(A) = { ue,y) € (0.1 x [0,1]) + wy],_, =

Hokazare, uto oneparop A cummerpuyen Ha D(A);

Haiitu obacTs onpesesieHus u CrieKTpajbHOE pa3JjioKeHnue orneparopa A;

) D

6) @ Haiitu B ‘H oproroHa/bHbIil 6a3uc U3 COOCTBEHHBIX BEKTOPOB A;
) D
e

Haiitu permenune 3aa4n

Lo (t) + (A)u(t) = exp(it), t>0, u(t)eD ((Z)Z) ;

dt

u(+0) = 0.

6.@ O6sacts K C R? B HOMIAPHBIX KOOPIUMHATAX T = T COS (0, Y = 1" SiN (0, UMeeT BU
K:{0<go<g, O<7’<1}.
Omeparop Jlammaca A: D(A) — Lo(K') umeer 061acThb OIpe/iee st

D) ={feC*(®) : fl = fil,os = flo =0}

a)@ HaiiTu 06/1aCTh OIpe/Ie/IeHNs U CIIeKTPAIbHOEe Pa3jozkeHne oneparopa A;
6)@ Mg dyakmun v(z,y) =y upu (z,y) € K Haiitu perenue 3a1a4u
idu(t) = Au(t) + veos(t), t>0, wu(t)eD(A),

u(+0) = 0.

7 @ Paccmarpusaercs oneparop Jlamnaca A: C?(B) — Ly(B), tne B — 3aMKHYTHIil €JIMHAYHDIN 1ap
B R? ¢ nentpom B myse. Haittu pemenue 3a1auu

Au=0, ue D), u|8B =z, cos(x3), = (v1,9,13) € R

8.@ Nnrerpasnbuplii camoconpsizkénnbiii onepatop A:Lo[0, 1] — Lo[0, 1] mmeer Bug

x 1
(Af)(z) = /(4 —t)xf(t)dt + /(4 —x)tf(t)dt, z€l0,1], fe€Ly0,1].
0 g:
a)@ Haiitu B LLy[0, 1] oproronanbublii 6asuc u3 cobcTBeHHBbIX DyHKIWIA oneparopa A;
6)@ Haiitu criekrpasibHoe pasioxkenne oneparopa A;
B)@ st ro6oit byuknun g € 1Ly[0, 1] penurs ypaBaeHne
du=Au+g, u € Ly0,1].




«COT'JTACOBAHO»
[TpopexTop no y4ebHoit paboTe 1 TOBY30BCKOM TOJTOTOBKE

A. A. BopoHoB
« » 2018

bajibHO-peiTUHIOBAs CHCTEMA OLIEHKH 3HAHUH CTYJACHTOB
10 TUCLUIUINHE «YpaBHEHUs MaTeMaTHYecKor GU3MKN», 3 Kypc, S ceMecTp,
mudepeHMpoBaHHbBIN 3a4eT, Kadeapa BhICIICH MaTeMaTHKA

Buner 3aganunii CymmMma GasioB
1. KonTponbHas pabota Ne 1 o 1-my 3aganuio
2. KontponbHas pabora Ne 2 o 2-My 3a1aHUIO
3. 3amanue Ne 1 (TeTpajp ¥ ee 3aluTa)
4. 3amanue Ne 2 (TeTpanp U € 3aIluTa)
5. IIpoBepka TeopeTnueckux 3HaHUH (He Oosee TpEX
JICKIIMOHHBIX KOHTPOJIHHBIX )
6. PaboTa Ha cemmHapax 0-3
UTOIr'O 0-30

[elielle] o) le]
|
WWw|o|lo

JuddepennrpoBanHbIii 3a4€T BBICTABIISETCS IO pe3yabTaTaM paboThl B CEMECTPE B
COOTBETCTBHUU CO CIEAYIOMIEN ITKATION

bamner BPC OneHkn
29-30
27-28
25-26
23-24
21-22
19-20
17-18
15-16
10-14
0-9

[EEN
o

OTJIMYHO

XOPpOLIO

YIOBJIETBOPUTEIBHO

RPN WA OIO|N|[00|©

HEYIOBJIETBOPUTEIBHO

Ecnu cymma GamioB 3a paboTy B ceMecTpe MeHbIIe 15, To B 3a4eTHYO HEJICI0 CTYACHTY MPEA0CTaBIACTCS
BO3MOKHOCTh TIOBBICHTH CBOIO OIIEHKY. ITOTOBast OIleHKa HE MOXET OBITh TIOBBINIIEHA OOJIee YeM Ha JiBa
Oaju1a Mo JIecITUOAIUILHOM IIIKAJIE.

CryzeHThl, UMEIOIINE HEYTOBIETBOPUTEIBHYIO OLIEHKY K Ha4ally 9K3aMEHALIMOHHON CECCHUH, JINKBUIANPYIOT
aKaJEeMHYECKYIO 3aJJ0JUKEHHOCTh B YCTAHOBJIEHHBIE JUUIsl 3TOr0 cpoku. [Ipu 3TOM nTOroBas OLeHKa CTyAeHTa
HE MOET OBITh MOBBILIEHA OoJiee YeM Ha JBa 06ajuia mo JecATHOATbHOM HIKae.

Pernament npunstus nomammux 3amanuii u nmpobeneHMs 3adeTa ompenenserca «[logoxkeHHEM o0
TEKyIIeM KOHTpOJE YCIEBAaeMOCTH M MPOMEXKYTOYHOM aTTecTalliM CTYAEHTOB Ha Kadeape BbICHICH
MaTEMaTHKN.

3aB. kadenpoii I'.E. UBanos




«COI''TACOBAHO»
[IpopekTop no yueOHOU paboTe U FKOHOMUYECKOMY Pa3BUTHIO

A.A. Boponos
« » 2019

BaﬂHLHO-peﬁTHHFOBaH CHUCTEMA O CHKH 3HAHMM CTYACHTOB

JuctummHa: YpaBHEHUS MaTeMaTHIeCKON Gu3nku, 3 Kypc, 6 cemecTp, SK3aMeH.

Kadenpa: Beiciieli MaTeMaTUKH

]

Buanl 3anaTui Cymma 0as110B

KonTtpoasnas padorta Ne 1 o caade 1 3aganus 0-9
KontponbHas padora Ne 2 1o cmade 2 3agaHus 0-9
3amanue Ne 1 0-3
3amanue Ne 2 0-3
0-3
0-3

IIpoBepka TEOpETHUECKUX 3HAHUN
PaboTta Ha cemuHapax

©|N|o| 0 WM

[TucemenHas paboTa 0-30
HToroBelii KOHTPOJIb. DK3aMeH (YCTHBINA OTBET) 0-60
HUTOI'O 0-120

Cymma 6auioB ) MpOMEKyTOYHOM aTTeCTAI[H BEIYUCIIACTCS 110 popMyIie

Y =>1+>2+>3<120,tme ) 1- 3a paboty B cemectpe, (0<)1<30); ) »- 32 MUCbMEHHYIO
paboty; ) o= 3K, 1<K<10, K-ouenka 3a nuceMennyto paboty. Eciu nuceMenHas pabota
Hanucana Ha 0 6amnos, To ) 2=0. )'3- 3a ycTHBIN 9k3ameH; Y 3= 6-n, 3<n<10, rae N-oleHka
3a ycTHBIN 3k3ameH. Eciu N=1 nim 2, To uTOroBas oleHKa COBIaAaeT ¢ N, MPH 3TOM ) 3
HE BBIYUCIISIETCS.

CooTBeTCTBHE OLIEHOK UTOTOBOM aKaJeMHUYECKOM yCI€eBa€MOCTHU 6&HHBHO'pCﬁTHHFOBOﬁ
CHUCTCMEI.

Banner BPC OneHkn

112—- 120 10

103-111 9 OTJIMYHO

94 —102 8

85— 93 7

76 — 84 6 XOpOIIO

67 — 75 5

54 — 66 4

41 — 53 3 YJIOBJICTBOPUTEIIEHO
28 — 40 2

0 - 27 1 HEYJIOBJICTBOPHTEILHO

Pernamenr npunstus moMamHMx 3agaHuii M [IPOBENEHHMS OK3aMeHa OIPENENAETCS
«[lonoxeHneM O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEXKYTOUHOM aTrrectaluu
CTYJEHTOB Ha Kadeape BhICIIEeH MaTeMaTUKU».

3aB. kadempoii I'.E. BanoB




