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AHHOTANMA

B nepsBom cemecTpe Kypca H3ydarOTCsl CIIEKTpaJIbHbIE CBOMCTBA CUMMETPUYHBIX M CaMOCOIPSKEHHBIX
OIIEepaToOpOB B THJILOEPTOBOM MPOCTPAHCTBE, CIEKTPAIBHOE PA3NIOKEHHWE U (PYHKIHMOHAIBHOE HCUUCICHUE
CaMOCOMPSDKEHHBIX ONEPaToOpoB, 00IAAAIONIMX OPTOrOHATIBHBIM 0a3lMCOM B T'MJIBOEPTOBOM MPOCTPAHCTBE U3
cobcTBeHHBIX (yHKIMHA. PaccmarpuBaroTcs SBOJIOMMOHHBIE 3a/aud B THIBOEPTOBOM IPOCTPAHCTBE,
[IOPOX/IEHHbIE TAaKUMH CaMOCOINPSDKEHHBIMU oneparopamMu, W Meron Dypbe HUX pelIeHUus Ha OCHOBE
ITOCTPOEHHUS COOTBETCTBYIOIIETO oreparopa 3Bosronuu. /st cuMMmeTrpudHoro omeparopa Jlamaca B kpyre
WIN KPYTOBOM CEKTOPE C OIHOPOIHBIMH IPAHHUYHBIMH YCIOBHSMHU HOCTPOEH OPTOrOHAIBHBIA Oa3uc M3 ero
COOCTBEHHBIX (DYHKIMH B THIHO0EPTOBOM MPOCTPAHCTBE KBAAPATUIHO HHTETPUPYEMBIX (DYHKLUUH B Kpyre Win
cekrope. PaccMoTpensl kpaesble 3anaun Jupuxne u Helimana st ypaaenui Jlannaca u Ilyaccona B kpyre u
mape u meron Dypbe ux peuieHusa. s KOMIIAKTHBIX CaMOCOIPSDKEHHBIX OIEPaTopoB B THILOEPTOBOM
IPOCTpaHCTBE JA0Ka3aHa Teopema I'mmpbepra-llImunra m paccmorpern meron Pypwe perieHus ypaBHEHHS
@penronbeMa ¢ CaMOCONPSKEHHBIM HHTErPajbHBIM ONEpPAaTOpPOM. [3yueH caMOCONpPSKEHHBINM JTUHEHHBIN
madepentmanbhelii oneparop Ltypma-JInysusis, nokazana Teopema CTEKIOBa O CYIIECTBOBAaHHU Y 3TOTO
oreparopa OpTOrOHaJIBHOTO 0a3zuca u3 cOOCTBEHHBIX (PYHKIM, U paccMOTpeH MeTol Pypbe pelieHus 3aJauu
[Irypma-JInyBriLIsL.

Bo Bropom cemectpe msyuaercsi npoctpanctBo JI. IlIBapna o6o0meHHbIX (QyHKIOMA MEAJICHHOIO pocTa U
00001IeHHOE PellIeHNe TMHEHHBIX TU((epeHIINaTbHbIX YPABHEHUH B YACTHBIX MIPOU3BOIHBIX C TOCTOSHHBIMH
ko3 punmenramu. PaccmarpuBaercs 00o0uienHoe npeodpazoBanne Oypbe U TEXHUKA €ro MPUMEHEHHS IS
BbuMcieHus: QyHkimii [priHa cTaHAapTHBIX JTUHEWHBIX MUdQepeHanbHbIX orepatopoB — Jlamambepa,
penunrepa, I'enpmronsua, Jlamnaca u ap. PaccmarpuBaeTcst cBepTka 0000MmEeHHBIX (PYHKIUA U BBIYHACICHUE
00OOIICHHOTO pEeIIeHUs HEOJHOPOJHOIO ypaBHEHUS B BHUJAE CBEPTKM MCTOYHMKAa W (QyHKumu [puna
coorBercTBytomero aupdepenunansuoro oneparopa. [lomyuensl ¢opmyna o0000LMIEHHOTO —pELICHUS
ypaBHenus: Ilyaccona, dopmynsr Jlanmambepa um Kupxrodda penienuss o6oOmeHHoN 3amaun Komm st
BOJIHOBOTO YypaBHEHus, ¢opmyna Ilyaccona pemenus o000meHHol 3agaun Komm s ypaBHEHUs
TEIIONpoBOAHOCTH. MccaenoBaHbl ycloBUs, NMPHU KOTOPBIX MHONMy4YeHHbIE (OPMYJbl JAlOT KJIACCHYECKHE
[JIaIKUE PEUIEHNs] COOTBETCTBYIOLINX 33]1a4.

1. leau u 3apauu

eap AUCUMNIMHBI

- (opmupoBaHME 3HAHMH M HaBBIKOB B O0JACTH MaTEMaTHYECKOr0 MOJEIHPOBAHMS IPOLECCOB,
OTMCBHIBAEMBIX YPaBHEHHUSMU B YAaCTHBIX HPOM3BOJHBIX M HHTErPAJbHBIMU ypPaBHEHHSMH, MJIS
JaJIbHEHIIEro UCII0Ib30BAHUS B IUCLUINIMHAX €CTECTBEHHOHAYYHOI'0 COJIEPKaHMUs;

- (opmupoBaHME MaTEeMaTH4YECKOW KYJIbTYyphl, 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 CnocobeH aHanM3upOBaTh MOCTABJICHHYIO 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 CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensTs IpaHULbl TPUMEHUMOCTH
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 omeparopel B THIBOEPTOBOM
1 MIPOCTPAHCTRBE. CuMmMmeTpudHbIe 2 2 2
OTIepaTopbl U UX CBOMCTBA.

Meron Dypbe peleHus

2 HayalnbHO-KpaeBblX 3amad. Omneparop 4 2 2
9BOJIIOLIUH.
ConpsikEHHBIM ~ omepaTop  JIMHEHHOTo

3 oreparopa B anGepTOBOM 4 ’ )
MPOCTPAHCTBE, CaMOCONPSKEHHbIE
OIIEepaTopBHI.
3anaun Jlupuxie B Kpyre W Liape Ajs

4 ypaBHeHusi Jlammaca.  Cdepuueckue 4 4 2
GdyHKINU.

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

6 OIepaTopsl B THIILOEPTOBOM 4 4 4
IIPOCTPAHCTBE.

Oneparopa Jlamnnaca B KpyroBOM CEKTOpe
7 WM KpyTe MPHU OJHOPOJHBIX T'PaHUYHBIX 4 4 4
ycnoBuax. Oynkunn beccens.

Meron @ypbe pelieHus 3aadd o

8 KoJeOaHUsIX  3aKpeIUIEHHOW  Kpymion 2 2 2
MeMOpaHbI.

9 Unrerpansubie OTIEPaTOpPBI u ) 4 4
UHTErpajibHblE YPaBHEHHUS.

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

1 knaccudyecknx 3amad Komm m Typca 6 6 17
THIIEPOOINIECKOTO ypaBHEHUs Ha
IIJIOCKOCTH.

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




OneMeHTHI TEOpUHn 0000mEHHBIX
vkuuid  JLIBapma.  O6oOuiénnoe
13 |Gyme Baphl B 12 12 26
pelieHne  JMHEHHOro  ypaBHEHHS 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 omepaTropbl B THILOEPTOBOM NpocTpaHcTBe. CHMMETPUYHBIC OIEPaTOphl M HUX
CBOMCTBA.

OoGunactp ompezeneHus JMHEHHOro oneparopa. [InoTHo onpenenéunsle oneparopsl. CHUMMETpPUYHBIE
OTIepaTopbl, CBOWCTBA HMX COOCTBEHHBIX 3HAYCHHH MU COOCTBEHHBIX (yHKUMHA. CHMMETpUYHBIC
JMHEHHbIE OIepaTopsl B I'MILOEPTOBOM MPOCTPAHCTBE, 00JalAIOIIMEe OPTOTOHAIBHBIM 0a3HcoM M3
COOCTBEHHBIX (PyHKIUI. 3aMbIKaHHE, CIIEKTPAJIILHOE PA3JIOKeHHE M (PyHKIMOHAIBHOE WCUUCICHUE
TaKHUX OIIEPaTOpPOB.

TeH3opHOE MPOU3BEACHNE IBYX TMIBOCPTOBBIX MPOCTPAHCTB U NMOCTPOEHHE B HEM OPTOTOHAIBHOTO
0a3uca ¢ TOMOLIbIO OPTOTOHANBHBIX 0a3MCOB B COMHOMKUTEIISX.

Oneparop Jlamnaca B npsiMoyroyibHuke I ¢ OMHOPOAHBIMM IPaHUYHBIMM YCJIOBHAMM [lupuxie uiu
Heiimana kak cuMMmeTpu4HbIN m1oTHO onpeaeiéHublii oneparop B L2(IT) Oproronansuslii 6azuc B
L2(IT) u3 ero cobcTBeHHBIX (DYHKIIHIA, CIIEKTPAITLHOE PA3IOKEHIE 3aMBIKAHHS 3TOTO OTleparopa.

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

HaganbHo-KpaeBas 3a7a4a B THIHOEPTOBOM ITPOCTPAHCTBE C 3aMKHYTHIM CUMMETPUYHBIM JINHEHHBIM
OTIepaTopoM, OOJIAAAIONIUM OPTOTOHAJIBLHBIM 0a3ucoM U3 coOcTBeHHBIX (pyHKIMHA, MeTox Dypre eé
pe-mienusi. HawanbHOo-KpaeBas 3amada g ypaBHeHuid [IIpénunrepa, TEmnoONnpoBOIHOCTH H
BOJIHOBOTO, YCJIOBUS UX Pa3peIIMMOCTH, OTIEPATOpP SBOJIIOLIHH.

3. ConpsxEHHBII omepaTop JHUHEWHOro omeparopa B  THJIBOEPTOBOM  IPOCTPAHCTBE,
CaMOCOIPsKEHHbIE OIIEPATOPBHI.

ComnpspkéHHOE THIBLOEPTOBO MPOCTPAHCTBO, TeopeMbl Pucca o mpoekiuu U 00 OpPTOrOHAJIBLHOM
nonon-HeHuw, Teopema Pucca-®peme. Conpspk€HHBIA omneparop Uis JIMHEHHOTO omeparopa B
rHI60EpTOBOM IPOCTPAHCTBE, €ro 001acTh onpeaeneHus. Teopema dpearonbma 0 CBSI3UM MHOXKECTBA
3HAYCHUH JIU-HEIHOTO olleparopa H siipa ero conpspk€HHoro. Teopema o ¢Bsi3u rpad)uKoB JIMHEHHOTO
olepaTropa M ero COnpsHKEHHOT0. 3aMKHYTOCTh CONPSKEHHOTO oneparopa. Kputepuii 3amblkaeMOCTH
IUIOTHO OTpe-ACIEHHOTO JIMHEHHOIo oreparopa B THIBOSPTOBOM IPOCTPAHCTBE. 3aMBIKAEMOCTh
IUIOTHO  OMpEeAe-JIEHHOTO CHUMMETpPHYHOro omeparopa. IIpumep He3aMbIKaeMOro IUIOTHO
OTIpeIeNIEHHOTO OIIepaTopa.

CaMocCONpsoKEHHBIA ~ JTMHEWHBIA — OmepaTtop B TWILOEPTOBOM IPOCTPAHCTBE, €ro  IUIOTHAs
ONpPENENEH-HOCTh, 3aMKHYTOCTh U CUMMETPHUYHOCTb. lIpumep HecaMocOonpsKEHHOTO 3aMKHYTOI'O
IJIOTHO ONPENE-JIEHHOT0 CUMMETPUYHOTO omneparopa. Kpurepuil caMoconpsykEHHOCTH 3aMBbIKAHHS
IUIOTHO  ONpeNe-JIEHHOIO  CUMMETpUYHOro  omneparopa. CaMoconpspkEHHOCTh — 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 yncna W coOcTBeHHble (yHKIMW omeparopa Jlamnaca-bensrpamu Ha cdepe S,
chepuueckue pynknaun. OproroHaynbHbIA 0asuc B mpoctpanctse L2(S) u3 chepuyeckux GyHKIMH.
3anaua Jlu-puxie B mape a1 ypasHeHus Jlamiaca, CylecTBOBaHUE U €IMHCTBEHHOCTh €€ PELICHNUS.

5. CriexTp JIMHEHHOTO OIepaTopa B THILOEPTOBOM MPOCTPAHCTRE.

CnexkTp nMHEHHOro omeparopa B TWIBOEPTOBOM IPOCTPAaHCTBE. BeIecTBEHHOCTh CIEKTpa
CaMOCONPsDKEHHOTO omeparopa. Kputepuid NpHHAIEKHOCTH BEHICCTBEHHOTO YHCIA CHEKTPY
caMOCONpsDKEHHOTO omeparopa. HemycToTa cmekrpa HempepbhIBHOIO JHHEHHOIo oreparopa B
THIB0EPTOBOM ITPO-CTPAHCTBE.

Teopema 0O CIIEKTpaJIbHOM pajnyce HENPEPHIBHOTO CAMOCONPSHKEHHOTO OlepaTopa B THIbOSPTOBOM
MIPOCTPAHCTBE.

6. KoMmmnakTHBIE caMOCONPSKEHHBIE ONIEPaTOPhI B THIHOEPTOBOM MTPOCTPAHCTBE.

KomnakTHble camoconpspkEHHBIE OmepaTtopbl B THILOEPTOBOM NpOCTpaHCTBE. Teopema o crekrpe
KOMITAaKTHOTO ~ caMocCONpsDKEHHOTOo  omeparopa. Teopema Tunwbepra-llImunra. Pe3onbBenta
KOMITAKTHOT'O CaMOCOIIPSKEHHOTO oIepaTopa.

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

CobcTBeHHbBIE YUClia U COOCTBEHHBIE (DYHKLUHU oneparopa Jlamiaca B KpDyroBOM CEKTOpE WM Kpyre
IpU OAHOPOAHBIX TpaHWUYHBIX ycioBusx. @yHkumm beccenst u CBOWCTBO MX OPTOrOHAILHOCTH.
CgoiictBa Hynel ¢pynkuuit beccens.

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

Oproronaneheiii 6a3zuc B npoctpanctee L2(K) u3 cobcrBennbix ¢yHkuuii omeparopa Jlammaca B
KpPYy-TOBOM cekTope wWiM Kpyre K Tpum OZHOPOAHBIX TpaHUYHBIX yclaoBusAX. CHeKTpanbHOe
pa3ioxeHue 3a-MbIKaHHsA A3TOro omeparopa. llocTaHOBKa 3amauyd O KOJEOAHHSIX 3aKpEerIEHHON
Kpyioi MeMOpaHsbI u e€ perenue MetogoM Dypee.

9. UHTerpanbHble OIepaToOphbl U UHTErPajIbHbIC YPABHEHUS.

Wuterpansable oneparopbl B ruibOeproBoM TpocTtpanctBe L2(K) mns kommakrta K w3 Rm.
KomnakTHOCTh MHTETpasibHOTO oneparopa. UnTerpanpHblii camocompsbk€HHBIN oneparop B L2(K),
oproroHanbHbiii 0azuc B L2(K) u3 ero cobctBeHHbIX (yHKIWMIA. PezonpBeHTa HHTETpaILHOTO
camoconpstxéanoro oneparopa B L2(K.) Pemenune unterpansaoro ypasHenus ®penronsma B L2(K)
C MHTEIpaJIbHbIM CaMOCOIPSKEHHBIM OIIEPATOPOM.

10. Oneparop u 3amaga LItypm-JlnyBusis.

Cummetpuunbiii  oneparop Ulrypma--JlmyBuiniss ¥ KpuTepuil ero oOpaTUMOCTH. 3aMbIKaHHE
oreparopa, obparHoro k omeparopy llItypma-JInyBuimis, xak camocONpsKEHHBIM KOMIAKTHBIN
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.



Kiaccnyeckne nHMHEWHBIE YypaBHEHUS B YACTHBIX IPOM3BOAHBIX BTOPOrO TOpSAAKa, HX
npeoOpa3oBaHUe C IOMOIIBIO IIAJKOM 3aMEHbl MepeMeHHbIX. [unepOonnueckue ypaBHEHUS U
MOHATHE WX XapaKTEPUCTHUUECKOW MmoBepxHOocTH. IIpeoOpasoBanue TUnepOOIMUECKOrO ypaBHEHHUS
BTOPOI'O MOPSJIKA C IBYMS HE3aBUCUMBIMU [IEPEMEHHBIMU C ITIOMOILBIO XapaKTEPUCTUUECKON 3aMEHBI.
[locranoBka kmaccuueckux 3agad Komm u I'ypca mns rumepOonndeckoro B 00MacTH ypaBHEHHS
BTOPOrO IOpsAJKa C JABYMs HE3aBUCUMBIMU II€PEMEHHBIMU. TeopeMbl O CyIIECTBOBaHUU
€IMHCTBEHHOT'O PEUICHMS 3THX 3aad.

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

Knaccuueckass 3agaga Komm g BOJTHOBOTO ypaBHEHHSI B MPOCTPAHCTBE MPOHU3BOJIBHOMN
pa3mepHocTU. TeopeMa eIMHCTBEHHOCTH pelleHus 3Tol 3amaun. Knaccuueckas 3agada Komm nis
YpaBHEHUS! TEIUIONPOBOJHOCTH B MMPOCTPAHCTBE MPOU3BOJIBHON pasMepHOCTH. [IpuHIn Makcumyma
U TeopeMa eJMHCTBEHHOCTH PELICHHUs 3TOU 3a/1a4M B KJIACCE OTPAHUYEHHBIX (YyHKIIUH.

Pemenne xnaccuueckoit 3amaun Komm s ypaBHeHus konebanuid cTpyHbl, Gpopmyna [Janambepa u
npuHnun Jroamens. CmemanHas 3ajada AJsl MOMTyOECKOHEUHON CTPYHBI. YCIOBHS COIVIACOBAHUS
HAYaJIbHBIX ¥ TPAHUYHBIX JaHHBIX JUISI CYIIECTBOBAHUS KIIACCHUYECKOTO PELICHHUS.

13. DnemenTtsl Teopuu 0000mEnHBIX (yHKuA JI.IIBapma. O00OMEHHOE pelleHre IHHEHHOTO
YpaBHEHUS B YACTHBIX TIPOU3BOTHBIX.

[Ipocrpanctsa JI.I1IBapua ocHOBHBEIX M 0000mEHHBIX (yHKUKA. O600mEnHOEe tuddeperurpoBanme
W €ro KOPPEKTHOCTh IO OTHOIIEHUIO K auddepeHpoBannio kKiaccnieckomy. O000mEHHOE
pemeHne TMHeHHOTo Aud(hepeHIMaTbHOTO YPaBHEHUS B YACTHBIX MIPOU3BOIHBIX U €T0 KOPPEKTHOCTh
[0 OTHO-IIEHHIO K KJIACCHYECKOMY pELICHHI0 Ha IPOU3BOJIBHOM OTKPBHITOM MHOXECTBE.
O6o6meénnoe mpeodOpa-3oBanue Dypbe u CBEPTKA OOOOMEHHBIX (YHKIMH, M WX CBOWCTBA,
CBsI3aHHBIE C 000OMEHHBIM TU(-PepEeHIIUPOBAHUEM.

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

Oynknus [puna (v pyHIamMeHTanpHOE pelieHue) JuHelHHoro auddepeHnraibHOro oneparopa.
Brruncnenne 0000mEHHOrO penieHus JTUHEHHOTro auddepeHInaibHOr0 ypaBHEHHS B YaCTHBIX
MPOU3-BOJAHBIX C TMOMOIIBI0 QyHKIMK [puna. Berucnenne ¢ynknun I[puHa ¢ momormnsio
0000ménHoro mnpe-odpasoBanust Dypee. JlocTaroyHoe yciaoBHe CYLIECTBOBAaHHS EIUHCTBEHHOU
¢ynknuu [puna. Beruuc-nenne MetozoM peryisipuzanvu QyHKui [puna omnepartopos Jlamnaca,
lenemronsua, Hanambepa, Lpénunrepa. O6o0ménnoe pemenue ypasuenus Ilyaccona c abcomoTHo
MHTErpUPYEMbIM UCTOUHH-KOM, (phopmyia ITyaccona. O600mEHHOE pernieHrne BOJIHOBOTO YPaBHEHHS €
MCTOYHUKOM MEJICHHOTO POCTA, 3ala3/bIBAIOIINI MOTECHIINAL.

15. O6o6ménnas 3amada Komm ans nuHeWHBIX OuddepeHIranbHbIX ypaBHEHHH B YacTHBIX
MPOU3BOIHBIX.

O6006ménnas nocraHoBkd 3anaud Komm st auHelHOro nud¢epeHuuanbHOro ypaBHEHHS B
YAaCTHBIX MPOU3BOJHBIX C MOCTOSHHBIMH Kod(¢unmenramMmu. KoppekTHOCTh perieHus: 0600mEHHON
3agaun Ko-mm mo OTHOIIGHHIO K PEUICHUI0 Kilaccudyeckor 3amaun. O600ménHas 3aqaya Komm s
BOJIHOBOT'O ypaBHeHUs, hopmyisl JJanambepa u Kupxroga pemenns 3Toi 3a1a4i COOTBETCTBEHHO Ha
ocH U B TPEXMEPHOM IpocTpaHcTBe. DyHIaMEHTaTbHOE PEIIeHUE YPaBHEHHUS TEILIONPOBOIHOCTH,
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)

VYeneniHoe OCBOEHME Kypca ypaBHEHHM MaTeMaTHueckod (usuku TpeOyeT HampsKEHHOH paboThI
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) anropuTMBI MOJNyYeHNUsT 1 0OOCHOBAHMS PEILICHUH THIIOBBIX 3ajad, pa30MpacMbIX HA CEMHHApax B
00s13aTeTIbHOM TOPSJIKE;

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

CTy,I[eHT HUMECT BO3MOXKXHOCTD O6y‘laTI>C$I (‘laCTI/I‘lHO nin HOJ'IHOTLIO) HYTéM HCHOJIB30BAHUS JTFOOBIX
WCTOYHHKOB 3HAHUM 11 YCBOCHUSA:



1) mpesxycMOTPEHHBIX KypcOM OIPEIETICHUI U TEOPEM C JI0Ka3aTesIb,CTBAMHU BILIOTH JI0 0€30IIHO0YHOTO
BOCIIPOU3BE/ICHHS;

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

Texymuii KOHTPOJIb 33 YCIIEBAEMOCTbIO CTYICHTOB OCYLIECTBIISIETCSI BO BPEMs IPOBEPKU [TUCbMEHHBIX
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. {uddepennmnansipie ypaBHEHUsI B YaCTHBIX MPOU3BOAHBIX. — 5-€¢ u3d. — M.:
W3n-so PYJIH, 1997

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

4. Muxaitnmo B.II., I'ymur A.K. JlomomHuTenbHBIE DIAaBBl Kypca «YpaBHEHHH MaTeMaTH4eCKON
¢duzukn». — M.: MUAH, 2007, Jlekunonnsie kypcbt HOLL. Beim. 7.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
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 aHamM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CriocobeH npuMeHsTh HAMENATh TIYTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpnocobeH CcTpOUTb MareMaTu4ecKhue MOAEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BaTh UX B

NPOQECCHOHATBHON ESTETHHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynprare wu3yueHuss AMCHUILUIMHBL «YpaBHeHusi maremaruueckoi ¢usuku (KBM)» oOyuarommiics
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

Texymuii KOHTPOJL OCYIIECTBISETCS HAa OCHOBe OaimmbHO-peiiTmHroBoii cuctemsl (bPC) omenkun
3HaHMM 10 u3ywyaemol naucuuiuimHe. BPC yuuThiBaeT BBINONHEHHE CTYIEHTaMH COBOKYIHOCTH
JOMAIlHUX 3aJaHUd M KOHTPOJIbHBIX paboOT B COOTBETCTBUM C Y4eOHBIM IuTaHOM. J[laHHBIE O
MOCEMNIAeMOCTH U TEKYIEH YCIeBaeMOCTH BHOCSTCS MPENOJaBaTeNisIMA B CHEIHMAIbHBIE KYPHAIBl U
yuntsiBatorcsi B bPC.

Texkymuii KOHTPOJIb HA OCHOBE JOMALIHHUX 33JaHUN OCYLIECTBISICTCS B TEUEHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns coaum 3agaHus CTyAEHT O0Os3aH INPEJOCTaBUTh pEIIeHHE 3aJayd JOMAIIHero 3aJaHus B
MUCBMEHHOHN (hopMe, OTBETHTH Ha BOIMPOCHI IMPENOJABaTeiIsi M HaMKMCaTh KOHTPOJBbHYIO paboTy IO
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUM 10 TEMaM CIAaBaeMOIO 3aJIaHMs
Y YMEHHIO peliarh 3a1auu.

Bo BpCEMs  BBIITOJIHCHUSA KOHTpOJ'IBHOﬁ pa60TBI HCJIB3sd IIO0JIb30BATLCA TIOMOLIBIO APYIUX JIWII,
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. OOmme pemenus. [IpeoOpazoBanusi, coxpaHsiiomMe BUA ypaBHeHus. [IpuHuun cyneprno3nuuu
pELIEHU.

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

7. 3aMeHa He3aBUCUMBbIX IIEPEMEHHBIX U INPUBEJEHHE K KaHOHMYECKOMY BHJIYy YPABHEHHUS C JABYMs
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. 3apmaya Komm wu mpeacTaBieHHe €€ peuieHus I JWHEHHOro ypaBHEHHA C YaCTHBIMHU
MPOU3BOJHBIMU MIEPBOTO TOPSIIKA.

13. Pemenne 3agmaun Komm (BoJHOBOE ypaBHEHHE, ypaBHEHHE TEIUIONPOBOAHOCTH)  JJIs
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. 3amada Komwm juis ypaBHeHUsl koniebanuii memOpansl (n=2). ®opmyna [lyaccona (MeTon crmycka).
EnuncrBennocTh pemenus 3agaun Komm.

18. JluneliHoe runepOOIMYECKOE ypaBHEHHE C YaCTHBIMU IPOHM3BOAHBIMH BBICOKOTO IOPSIKA U C
JBYMsI HE3aBUCUMBIMU IIepeMeHHbIMU. 3asaua Koy u npencraBiieHue ee pelieHus. XapaKTepUCTHKHU.
19. JIuneitnas runepbonnueckasi CHCTEMa YPaBHEHHUI ¢ YaCTHBIMH MIPOU3BOIHBIMU MEPBOTO MOPAIKA U
C JIByMs HE3aBUCHUMBIMM IIepeMEHHbIMM. 3ajada Komm u npeicraBieHUE €€  pelleHHs.
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 0OTOOpakeHUST W WX WCIOJIb30BaHHWE sl pemieHus 3anadu Jupuxine u ans
nocrpoenus GpyHkuuu [ puna.

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

Kputepun onennBanus

Onenka «ommyHO (10)» BbeIcTaBiusieTcss OOy4YalOLIEMyCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
MPUHATHIX PEIIEHUN;

omleHka «oTmmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPHUHATHIX PELICHUH, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpblEe ObUIN
CaMOCTOSATEJILHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «oTIM4YHO (8)» BBICTaBNIAETCS OOy4aromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOW MpPOrpaMMbl JUCHUILUIMHBI M YMEHHE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATBIX pEIIeHUH, HO MpHU 3TOM OBUIM JONYIIEHBl HEOONbIIME HETOYHOCTH, KOTOPBIE MOCIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCTIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3JaraeT ero, ymeeT IPHUMEHATh IOJy4YECHHbIC 3HAHHMS Ha IPAKTUKE, HO [OIYyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U IO
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJYYCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OIMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOIO (5)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIIECTBY H3JIaraeT €ro, yMeeT NpPUMEHATh IIOJyYCHHbIE 3HAaHMS Ha MPAaKTHKEe, HO OTBEYaeT
HEYBEPEHHO U (WJIN) JOMYCKAeT OUIMOKY MPH PEIICHUH 3a/1a4;



OLICHKA «YJIOBJETBOPHUTENBHO (4)» BhICTaBIseTCS OOydaromeMycs, MOKa3aBIleMy (parMeHTapHBbIH,
pPa3po3HEHHBIA XapakTep 3HaHWM, HETOuHble (OPMYIUPOBKH O0a30BbIX MOHATHH, HapyLICHHS
JIOTUYECKON IIOCIIEI0BATEIbHOCTH B U3JI0KEHUH IIPOIPaMMHOI0 MaTepuaa, €Clid IIpy 3TOM OH BIIaJeeT
OCHOBHBIMH pa3esiaMu y4eOHOW NMporpamMMbl, HEOOXOAMMBIMH Ul AalbHEHIIEro o0yueH!s] U MOXKET
MPUMEHSATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallNy;

OLICHKA «YJOBJIETBOPUTENIBHO (3)» BBICTAaBIACTCS OOydaroLIeMycs, NMOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHWI, HETOYHbIE (OPMYIMPOBKH 0a30BBIX MOHSATHH, HapyLIICHUS
JIOTUYECKOM TIOCIIEIOBATEIbHOCTH B H3JIOKEHHM IIPOrPAMMHOIO Marepuala, He BIaJICIOLIeMy
HEKOTOPBIMH pa3lieliaMi y4eOHOW MpOorpamMMbl, HO YMEIOIIEMY NPHMEHSTH NONyYeHHbIC 3HAHHS 1O
o0pa3ily B CTaHIapTHOM CUTYallHu;

OIICHKA «HEYJIOBJICTBOPUTEIHHO (2)» BBICTABISAETCS OOy4aromeMycs, KOTOPBI HE 3HAeT OOJbIIeH
YacTH OCHOBHOTO COJIEpPKaHUSI Y4eOHOW MpOrpamMMbl JHCUUILIMHBL, JOIyCKAaeT IpyOble OMHMOKU B
(bOpMyIHPOBKaX OCHOBHBIX MOHSTHI AUCIUIUIMHBI M HE YMEET UCIIOIb30BATh MOIYyYCHHBIC 3HAHUS [IPU
PELICHNH TUTIOBBIX MPAKTUYECKUX 337134,

OLIEHKAa «HEYIOBIETBOPUTEIHHO (1)» BbICTaBIsieTcs 00yyaromeMycs, oKa3aBIIeMy MOJIHOE HE3HaHUE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHMpoBaHHBIA 3a4€T MPOBOAMTCS MO HTOTaM TEKyIIeH YCIIEBaeMOCTH M CHa4dH 3aJaHHi,
MPEeyCMOTPEHHBIX IPOTPAMMOH JTUCIMITIIMHEI, C y4ETOM HaOpaHHBIX 0ukoB 1o BPC.
BpeMmsa npoBeneHns MHCBMEHHOTO dK3aMEHa COCTAaBISET YETHIPE aCTPOHOMHYECKMX 4aca. Bo Bpems

MPOBEJCHUS MMCBMEHHOTO 3K3aMeHa 00yJarolrecs MOTYT I0JIb30BaThCsl TOJIBKO PYUYKOH, KapaHaIoM
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




