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1. Iean ocBOeHUsT AMCUMTLIHHBI

[{enpro ocBOEHUS TUCHUIUIMHBI « Teopus onepaTopoBy SIBIIAECTCSA:
* OCBOCHHE OCHOBHBIX MOHATUN M METOJ0B (DYHKIIMOHAJILHOTO aHAJIN3a M TEOPHH OTIEPAaTOPOB;
* CO3JaHHE TEOPETHUYECKOM 0a3bl AJIs MOCIEAYIOMIEro O0yUYeHUs! CMEXHBIM MAaTeMaTUYECKUM

JIHACITUIIINHAM;

Ilepeyenb npogecCHOHANBHBIX CTAHAAPTOB, 0000LIEHHBIX TPYAOBbIX (YHKIHMI M TPYIOBBIX
(pyHKumii, COOTBETCTBYIOIIMX NPO(eCCHOHATbHOM AeATeJIbHOCTH BbIILyCKHHUKOB

HaumMenoBanue nokymeHnra Kon HaunmenoBanue 6a30B0# rpymiibl, JOKHOCTH
(mpodeccun) nnu cienUaIbLHOCTH
OK3 2320 IIpenonaBaTenu B cpeaHel KOS
2340 IIpenogaBaTenu B cucTeMeE CIELMAIBHOTO
obpa3oBaHus
Koa u O00011IeHHbIE TPYAOBBIE (PYHKIMH Tpynossie pyHkumuu
HanMeHOBaHHe Kox HaumenoBanue Yposenn HaumenoBanue Kon YpoBennb
NMpo(eCCUOHAIBH KBaJTU(pUKA (moxypoBen
oro 117074 b)
cTaHAapTa KBaJIM(pHUKa
UHU

01.001 Iemaror Ilenarornyeckas O6menenaroruuec | A/01.6
(memarormueckast JIEATENBHOCTD 110 Kast PYHKITHUSL. 6
JEeSITETbHOCTD B MIPOEKTUPOBAHUIO U O0yuenune
JIOIIKOJILHOM, peanuzanun Bocnurarensnas A/02.6
Ha4YaJIbHOM O6paSOBaTeJ'ILHOFO NEATEIILPHOCTD 6
o01eM, A | mpouecca
OCHOBHOM 00111eM, 00pa3zoBaTeIbHbIX 6
cpemHeM o01emM OpraHu3alusx PazBuBaromas A/03.6
00pa3oBaHUN) JIOIIKOJIBHOTO, JeATETLHOCTD
(BocriuTarens, HAYaJILHOTO OO0IIIEro, 6
YAUTEITh) OCHOBHOT0 00LIErO,

CpeIHero oo1ero

o0OpazoBaHUs

[lenarornyeckas [lenarornyeckas

JESITEeNBbHOCTB T10 JEeSATENbHOCTb 110

MPOEKTUPOBAHHUIO H peanuzanuu

B | Peamsaiuu 6 porpamMmm B/03.6 6

OCHOBHBIX OCHOBHOTO U

00111e00pa30BaTENBHBIX cpenHero

nporpamMm o01ero

00pa3oBaHUs




2. Mecro mucuuniaunsl B crpykrype OIIOII 6akanaBpuara

Hucnunnuna otHocutes K 010Ky 1: «{ucuurmnsl o Beidopy». K wactu, popmupyemoit yuacTHUKaMu
oOpa3oBaTenbHbIX OTHOIIEHUI. YuTaercs B 7,8 cemectpax. Haxonutces non nnaexcom b1.B.J1B.03.02.

3.

HpOHCCC HU3YUYCHUSA AUCHUILIMHBI HAIIPABJICH Ha

Pe3yabTarbl 0cBOeHUsI AUCHUILIMHBI (MoayJs) Teopus onepaTtopos

(pOpMI/IpOBaHI/Ie 9JICMCHTOB CJICAYIOIINUX

koMmrieteHnmii B cootBercTBrH ¢ ®I'OC BO 1o nanHoMy HampaBJICHHIO:

YTBEepIK/ICHUE,
chopMynUpoBaTh pe3ysbTar,
YBHJIETh CIIC/ICTBUS
MOJY4YEHHOTO Pe3yJbTara

Kog Haunmenoanue WNHnukaTop AOCTUXKEHUS KOMIIETEHIIUU
KOMIIETEH KOMIIETEHIINHA (3aKperyIeHHBIH 32 TUCIIUTUTHHOMN)
207t
YK-1 Crioco6eH oCyIIeCTBIIATh VK-1.1. Aranusupyer 3a1aqy, BbIICHsISA ee 0a30BbIe
MOUCK, KPUTUYECKUN aHAJINU3 | COCTaBIIAIOLIUE;
nH(popMaIuu, TPUMEHSITh VK-1.2. Onpenensier, MHTEPIPETUPYET U PAHKUPYET
CUCTEMHBIHN MOJXO0JT JUIst nH(popMaIrio, TpeOyeMyIo Ui PEeIIeHUs TOCTaBICHHON
pelIeHus: NOCTABIEHHBIX 3a/1a4u;
3a1a4 VYK-1.3. OcymiectBisieT nouck uHpopmauu s
peuieHust MOCTaBICHHOM 3aa4 MO PAa3IMYHBIM TUIIAM
3arpocos; YK-1.4. ITpu o6paboTtke napopmanun
oTinnyaeT (hakThl OT MHEHUH, MHTEPIIPETAINi, OLIEHOK,
(dhopMupyeT COOCTBEHHBIC MHEHUS U CYKIICHUS,
apryMEHTHUPYET CBOU BBIBOJIbI U TOUKY 3PEHUS;
VK-1.5. PaccmatpuBaeT U npeajgaraetT BO3MOKHBIE
BAPUAHTHI PELICHU ITOCTABJICHHOMN 3a/1a4M, OLIEHUBAast
ux
JIOCTOUHCTBA M HEJTOCTATKH.
TIK-1 CriocoOeH cTporo noKa3arh IIK-1.1.  3maeT yTBepKICHUS, HAXOMAIIUECS B ITUPOKOM

Jarna3oHe, TpeOyIoIe OPUTHHAIBHOCTH aHaN3a ;
[IK-1.2. VYwmeer nonn3oBatbcs OTpabOTaHHBIMH U
MaJIOM3BECTHBIMU METOJAMHU aHAITN3a;

ITK-1.3. BrageeT MeToANKaMU JI0Ka3aTeNbCTB, TPEOYIOMIMMHU
a0CTPaKTHOTO MBIIIJICHAS U KOMIUIEKCHOTO ITOIX0/1a.




4. CtpykTypa M coaep:kaHue JUcCHUIIMHBI (MoayJs) Teopus oneparopos

4.1. CTpyKTypa JUCHUNIMHBI (MOTYJIs1)

O6ma;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT z 3a4CTHBIX C€IWHUII, 252 yaca.

Bun y4eoHoii padoTnl Bcero ITopsinkoBbIii HOMeEp cemMecTpa
7 8

OO0mmas TpyI0eMKOCTh JUCIUILIAHBL Bcero (B 3.€.), B 7 1,753.¢ 5,253.¢

TOM YHCJIE:

Kypcogoii mpoekT (pabora) HE MPEyCMOTPECHO

AynUTOpHBIE 3aHATHS BCETO 252 72 180

(B akaz. yacax), B TOM

YUCIIE:

Jlexmu 64 30 34

IIpakTuyeckue 3aHATHS, CEMUHAPHI 60 28 32

JlaboparopHsie paboOTHI

CamocTosTenbHas paboTta Bcero (B akaj. 4acax), B TOM YHCIIE: 101 5 96

KCP

OK3aMeH 27 27

OO11ast TPyA0EMKOCTh JTUCIUTUTAHBI 252 72 180




Ne/

Bunbl yueGHOI paboTHI, BKIOYAs

q)OpMI)I TEKYILIETO KOHTPOJIA

Ne CaMOCTOATENbHYIO paboTy CTYICHTOB yCIIEBaeMOCTH (10 HEJIEIISIM
U TPY/I0EMKOCTh (B yacax) cemectpa). Popmbl
HaumenoBanue IIPOMEXKYT. aTTECT
Pa3acioB U TCM
JMCUMILIAHBI (MOJTYJIs1) AymutopHas paboTa CamocrosiTenbHas
pabota
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5 1R |IBEERE ElRg|E |BIS €& E|E
Moaynb 1. 7
CamoconpsikeHHble
onepatopbl B
rMnbL6epToBOM
npocTpaHCcTBe
1 Brnonne HenpepsIBHBIE U 7 19 &8 |6 2 |3
CONPSIKEHHBIE OMEPATOPHI
2 Teopembl Opearonsma U ux 7 25 10 | 10 3 12
[IPUMEHEHUE
3 HopmanbsHo paspermmele 7 28 [ 12|12 2 |2
onepaTopsl
Moaynb 2. 8
AneMeHTbICNeKTpanbH
OWl TeOpUU NIUHENHbIX
onepaTopoB
4 CnekTp U pe3ombBeHTa 8 41 12] 12 9 |38
5 CriekTpabHOE Pa3IoKEHUE 8 36 10 | 10 9 |7
OIepaTopOB
Moaynb 3. 8
OnddepeHuympoBaHme
HerNMHEeNHbIX
onepaTopoB
6 CHIbHBIN | CTa0bIi 8 36 | 10| 10 9 |7
nmuddeperman
7 Teopema o HessBHOU GyHKIMH | 3 40 | 12| 12 9 |7
OO0mas TpyI0EMKOCTB, B 4acax 7,8 |252 64| 60 | - - - | 45 | 56 | IlpomexxyTouHas aTTecTaLys
Dopma
3auer -
3adeT ¢ OLIEHKOH
OK3amMeH +




4.2. Conep:xanue TMCHUIJIMHBI (MOTY/JIs1)



Mooyns 1. Camoconpsaiicennsle onepamopvlé 2uiboepmosom npocmpancmee

Tema 1. BnosHe HenpepbIBHBIE U CONPSKEHHBIE ONEpaToOpsl. BrionHe
HenpepbIBHBIE ONEpaTOphl U UX cBoicTBa. ConpsbKkeHHbIN oneparop. Onpenenenre u
CBONCTBA.

CaMocornpsiKeHHbIE OIepaTopbl B THIL0epTOBOM IpocTpancTse. Hopma
CaMOCONPSKEHHOTr0 oneparopa. KBagpaTHblil KOpEHb U3 HEOTPULIATEIBLHOTO
oreparopa.

Tema 2. Teopemsl @penronsma u ux npumeHenue. Teopemsl @pearonsma B
riJIbOepTOBOM NpocTpaHcTBe. [IpuMeHeHne kK HHTerpanbHbIM ypaBHEeHUsIM Dpearonbma 2-ro
pona. MHTerpanpHble ypaBHEHUs 2-ro poja, coAepxkalue napaMerp. Pemienne ¢ noMomnpro
WTEPUPOBAHHBIX A1ep. Metoa onpeaenuteneil @peAroapMa pereHusl UHTETpaabHbIX
YPaBHEHUH, COAEpKALIUX [TapaMeTp.

Tema 3. HopmanbsHo pa3pemnmelie onepatopsl HopmansHO pa3peminMblie onepaTopsl.
HetepoBsl u ¢ppearosnsMoBsl onepatopsl. Teopema Hukonbckoro. AnpropHble OLIEHKU U
BOITPOCHI PA3PEIIUMOCTH JTUHENHBIX YPaBHEHUM.

Moodyns 2. Inemenmul CneKmpanpbHoOU meopuu TUHEUHbIX ONEPAmopos.

Tema 4. Cnextp u pe3onbBeHTa COOCTBEHHbBIE 3HAUCHHS, COOCTBEHHBIE BEKTOPHI, CIIEKTpP U
pe30JIbBEHTA JIMHEHHOTO onepaTopa. CIEeKTp caMOCOIPSKEHHOTO OTPaHNYEHHOTO OIlepaTopa.
CriexTp BIIOJIHE HEMIPEPBHIBHOTO CaMOCOIIPsHKEHHOT0 oneparopa. CrieKTp U pe30JbBeHTa
HEOTpaHMYEHHBIX OTIEPATOPOB.

Tema 5. CnexTpanbHoe pasiiokeHue oneparopoB. OnepaTopsl OPTOrOHAIEHOTO
MIPOEKTUPOBAHUS HA TIOJIIIPOCTPAHCTBO B THILOEPTOBOM MIPOCTPAHCTBE U X CBOICTBA.
WuTterpupoBanue abCTpakTHBIX (yHKIMNA. CHeKTpanbHas Teopema JUIst
CaMOCONPSIKEHHOTO ONepaTopa B KOHEYHOMEPHOM MpocTpaHcTBe. CHeKTpalibHas Teopema
JUIs BIIOJTHE HENPEpBIBHOTO orneparopa. CriekrpaibHas PyHKIUS caMOCOIPSKEHHOTO
orepaTopa.

CriekTpanbHas TeopeMa JJisi CAMOCONPSKEHHOTO OIPaHMYEHHOTO OIlepaTopa.

Mooyns 3. /lupghepenyuposanue nenuneinnvix onepamopos.

Tema 6. CunbHblii u cnadswiif uddepennnan [ponszsoansie Operte u ['ato. CBsA3b Mex Ay
CUJIBbHOM 1 cnaboit muddepenuupyemoctsio. Popmyna Teitnopa.

Tema 7. Teopema o HessBHOU QyHKIMH Teopema o HessBHOUM QyHkmu. Teopema o

3aBUCUMOCTH PCUICHUA ,Z[I/I(i)(bepeHHI/IaJ'ILHOFO YPaBHCHUS OT HAaYaJIbHBIX JaHHBIX.

Tembl J1a0opaTopHbIX padoT (JIadopaTopHbIN MPAKTUKYM)

He npenycmotpenst yueOHbiM mmanom OOIT
IIpumepHas TeMaTHKAa KypPCOBBIX padoT

He npenycmotpenst yueOHbiM mmanom OOIT



5.  Oo0pa3oBaTeJbHBIC TEXHOJTOTHH

AKTHBHBIC U HHTCPAKTUBHBIC (I)OpMBIZ JICKOWH, ITPAKTHUYCCKUC 3aHATUA, KOHTPOJIbHBIC pa6OTH,
KOJUIOKBUYMBEI, 3a4€Thl U OK3aMCHBI. B TteueHue CEMECTPOB CTYACHTHI PCIIAIOT 3aJa4u, YKa3aHHBIC
MMpErnoaaBaTciIcM.

6. YueOHO-MeTOAMYeCcKOe oOecreyeHHe CaMOCTOSITeIbHON padoThl cTyaeHToB. OneHOYHbIe
CpeAcCTBa JJISl TeKYLIero KOHTPOJISI YCIeBAeMOCTH, MPOMEKYTOYHOH ATTeCTAIMH MO HTOram
OCBOEHMS THCHMIJIHHBI.

6.1. [L1an camocTosITEILHON PadOTHI CTY/IEHTOB

Ne i/l HaumenoBanue pasnena (tembl) | Bua camocrositeibHOM Tpynoemkocts (B
padoTbI aKaJeMUIeCKUX
gacax)
Pazgen 1l | CaMmoconpsizkeHHbIE ONIePaTOPbI 30
B TIVIbOEPTOBOM NMPOCTPAHCTBE
1.1 Brnonne HenpeprIBHBIE U Joxnazap! Ha TeMbl: 1.
CONpPsDKEHHBIE OTIEPaTOPBI. CrieKTp KOMIAaKTHOTO
omepatopa. ([1],
[3]) 2. OTHOMICHUS MEXKTY
MOANPOCTPAHCTBAMH U
optonpoekropami.([4])
1.2 Teopemsr @penronsma u ux Joxnan Ha TeMy Teopemsl
IIPUMEHEHUE. ®penroabMma Jis
HHTETPaJIbHBIX YPaBHEHHH C
BBIPOXKJIEHHBIM siipoM([1]
Pa3znesn 2 | DieMeHTBICIIEKTPAJIBLHOM 20
TeOPHH JHMHEHHBIX ONIEPATOPOB
2.1 ChexTp ¥ pe3oJIbBeHTa Perrenne 3ama4 u
YIPaKHEHUH
(R)))
2.2 CrekTtpanbHOe pa3ioKeHne Hoxnanast Ha TeMBI: 1.
OIIEepPaToOpPOB. Wuterpan Ctunrbeca oT
abcTpakTHON (YHKIIUH.
(4D
2. Teopemal mnsbepra-
[mwupra. ([1])
Paznean 3 | JuddepenuupoBanue 23
HeJIMHeHBbIX 0NepaTopoB
31 CunbHbiil 1 cnadbiii muddepenuman | Pemenne 3amaq u
YOpaXXHEHUH
(R)))
3.2 Teopema o0 HeSIBHONDYHKIMH Hoxnan Ha Temy:
MIPUMEHEHHE TEOPEMBI O
HESIBHOW ()YHKIIUU K
UG hepeHITHaTEHBIM
ypaBHenusm ([1])




OneHovHble cpeacrea IJid TEKYHIEro KOHTPOJA YyCIIEBAEMOCTH M l'[pOMe)KyTO‘IHOﬁ

arrecTanuu
KpuTtepun oneHKH NpoMe:KyTOUHOI aTTecTauuu B popMe 3auera
Onenka | XapakTepucTHKa TpeOOBaHUMN K pe3yjbTaTaM aTTecTaluy B (hopme 3adera
«3a4TeHO» TeopeTtrueckoe cofiepxaHne Kypca OCBOSHO MOJHOCTHIO 0e3 MPOoOesIoB WK B

1IEJIOM, UJT OOJIBITIEH YacThi0, HEOOXOIUMbIE TTPAKTUYECKUE HAaBBIKU PaOOTHI ¢
OCBOCHHBIM MaTepHajioM C(HOPMHUPOBAHBI WM B OCHOBHOM C(POPMHUPOBAHBI,
BCE€ WJIM OOJIBIIIMHCTBO MPEyCMOTPEHHBIX paboueii mporpaMMoi yaeOHbIX
3aJIaHUH BBIITOJIHEHBI, OT/ICJIbHBIC U3 BBITIOJTHCHHBIX 3a/IaHUN COJIEPIKAT
OILIHOKH.

«He 3auteno»

TeopeTtuyeckoe cojiep>kaHle Kypca OCBOEHO YaCTUYHO, HEOOXOMMbIE HABBIKH
paboThl He cPOPMUPOBAHBI WIIM CHOPMHUPOBAHBI OT/IEJIbHBIE U3 HUX,
OOJIBLIMHCTBO MPelyCMOTPEHHBIX paboyeil yueOHo nporpamMmoit 3a1aHuil He
BBINOJIHEHO JINOO BBIMOJIHEHO C IpyObIMU OLIMOKaMH, KaueCTBO MX
BBITIOJIHEHHSI OLIEHEHO YHMCIIOM 0alioB, OJU3KUM K MUHUMYMY.

Kpurepuu oueHkn npoMeKyTo4HOM aTTecTaunu B (popMe IK3aMeHa

Oruenka

XapakTepucTuka TpeOOBaHUH K pe3ysibTaTaM aTTecTaluu B hopme
9K3aMeHa

«OTIN4HOY

Teoperuueckoe comepkaHHe Kypca OCBOCHO IIOJHOCTBIO  0e3
poOeJIoB, CUCTEMHO M TIIYOOKO, HEOOXOIWMBIE TPAKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTepUaoM c(hOPMHUPOBAHBI, BCE MPEILyCMOTPEHHBIC
paboueii yueOHOM porpaMMoii ydeOHbIE 3aJaHHsI BHITOIHEHBI OE3YIIPEYHO,
KayeCTBO WX BBINOJIHEHHUS OIICHEHO YHUCIOM OaylIoB, OJU3KUM K
MaKCUMYMYy.

«Xopomo»

Teopernueckoe conepaxaHue Kypca OCBOCHO B LieJIoM 0e3 mpoOelos,
HE00XO0/IMMbIE TIPAKTUYECKHUE HABBIKU PAaOOTHl C OCBOGHHBIM MaTEpUAJIOM B
OCHOBHOM  C(OPMHMPOBAHBI,  IMpPEIyCMOTpPEHHble pabouelt  yueOHOI
porpaMMoil yueOHbIe 3aJaHHs BBIMOJIHEHBI C OTJEIbHBIMA HETOUHOCTSIMH,
Ka4eCTBO BBIIIOJIHEHHs OOJIBIIMHCTBA 3aJ@aHUN OIIEHEHO YHUCIOM OalJoB,
ONMU3KUM K MaKCHMYyMY.

«Y TOBJIETBOPUT
€JIbHOY

Teoperuueckoe copepkaHUe Kypca OCBOCHO OOJIBINEH YacTblo, HO
npoOenabl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HEeoOXOIUMbIe
MPAaKTUYECKHE HAaBBIKU PAa0OThI C OCBOCHHBIM MAaTEpPHaIOM B OCHOBHOM
chopMUpOBaHbI, OONBUIMHCTBO MPEIyCMOTPEHHBIX pabodeil yueOHOi
pOTrpaMMOil Y4eOHBIX 3aJIaHUH BBITIOJHEHBI, OTJCIIbHBIC U3 BBIMOJIHECHHBIX
3aJJaHU COJICPIKAT OLITHOKH.

«HeynoBnersop
UTEJIBHO

Teoperuueckoe comepkaHre Kypca OCBOEHO YaCTUYHO, HEOOXOAUMBIE
HaBBIKH pabOThI HE CPOPMUPOBAHBI WIIH CPOPMUPOBAHBI OT/ICTHHBIC U3 HUX,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX pabouell yueOHON mporpaMMoil yueOHbIX
3aJlaHui HE BBIMIOJHEHO JTMOO BBIMOJHEHO C TpyObIMH OLIMOKaMU, Ka4eCTBO




HUX BBIIIOJTHCHUA OLICHCHO YHCIIOM 6aJIJIOB, OJIM3KHUM K MUHUMYMY.

6.2. MeToanueckue yKa3aHus 10 OPraHU3aAMUN CAMOCTOSITEILHOM Pa00ThI CTYJ1€HTOB

CamocrosTenbHas paboTa SBISETCS OJHUM M3 BHAOB YUYEOHOH AEATEIHHOCTH OOYYarOLIHXCS,
CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHW30BAaHHOCTH, TBOPYECKOI'O
M0JIX0/1a K PELICHUI0 pobJieM Yy4eOHOTo U MPOPECCHOHANIBHOIO YPOBHS.

AynuTOpHas caMOCTOsITeNbHAs paboTa Mo yueOHOH AUCIUILIMHE OCYIIECTBISETCS Ha YUeOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOACTBOM IIPETIOAABATENS U 110 €0 3aJaHMIO.

BueaynutopHas camocTosiTeNibHasi paboTa BBIIOJIHACTCS 110 3aJIJaHHIO NperoaaBaresis 6e3 ero
HENOCPEACTBEHHOI'O YYacTHsI.

Bunsl 3apanuil U1 BHEayAUTOPHON CaMOCTOSITEIbHON pabOThl, UX XapaKTep, YYUTHIBATH
cienu UKy U3ydaeMoi yueOHOM JUCIUIUIMHBI, HHIUBUIYJIbHBIE OCOOCHHOCTH 00y4aromerocs.

KoHTpoib camocTosTenbHOM paboThl U OLIEHKA €€ Pe3yIbTaTOB OPraHU3yeTCs KaK eJMHCTBO
IBYX GopMm:

1. CAaMOKOHTPOJIb 1 CAMOOIIEHKa 00y4aromerocs;

2. KOHTPOJIb 1 OLIEHKA CO CTOPOHBI MpernojaBaressl.

Opranun3anusi 1 pyKOBOACTBO ayJIMTOPHOI CAaMOCTOATEIbHOMH PadoThI

AynuTopHas camocTosTeNbHas padoTa Mo JUCIMIIIIMHE BBINOIHAETCS Ha YUEOHBIX 3aHATHUAX
101 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPEMNOJIaBaTENsl U MO €ro 3a/IaHUIO.

OCHOBHBIMHU BHJIaMU ayAUTOPHON pabOThI CAMOCTOSTETLHON paObOTHhI SBJISIOTCS:

- BBINIOJIHEHUE J1a0OpaTOPHBIX U MPAKTUUYECKHX pabOT OCYIIECTBISETCS Ha JIaDOpaTOPHBIX M
NPAaKTUYECKUX 3aHATHSX B COOTBETCTBMM C TpadukoM ydeOHoro mpormecca. Jlns oOecnieueHus
CaMOCTOSITENILHOM paboThl MpernoAaBaTeNsiMu  pa3paOaThIBalOTCS METOJUYECKHE YyKa3aHUs 110
BBINOJIHEHUIO JTAOOPaTOPHOH /MPaKTUUECKOM padoThI.

Pabora ¢ nuTeparypoil, ApyruMu MCTOYHUKAMU MH(OpPMALMH, B T.Y. HJIEKTPOHHBIMHU, MOKET
peann30BbIBATbCS HA CEMHHAPCKMX M NPAKTUYECKUX 3aHATHAX. [laHHbIE MCTOYHUKH HH(OpMaIUH
MOTYT OBITH TNpEACTaBIEHbl Ha OYMa)KHOM W/WJIM DJEKTPOHHOM HOCHUTENSX, B TOM 4YHCIIE, B CETH
WNHurepHer.

[IpenogaBaTens GopMyaUpyeT 1iesib pabOThl C JAHHBIM U HCTOYHUKOM HMH(OpMaLUH, ONpeeisieT
BpeMs Ha MpopaboTKy JOKyMEHTa U (hOpMy OTYETHOCTH.

CaMo 1 B3aMMOITPOBEPKA BBIMOJIHEHHBIX 33JJaHUI Yallle BCEro UCIOJIb3YETCs] Ha CEMHUHAPCKOM,
NPaKTUYECKOM U APYTUX BUJax 3aHATHH. [IpobiiemHas /cuTyannoHHas 3ajada JOKHA UMETh YETKYIO
(GOopMyJIMPOBKY, K HEW JIOJKHBI OBITH MOCTABJIEHBI BOIIPOCHI, OTBETHl HA KOTOPhIE HEOOXOAUMO HAWTH
u o0OocHOBaThb. KpuTepuu oOlLIeHKH MNpaBUIBHOCTH PELICHUs MPOOJIEMHON/CUTYallMOHHON 3ajjauu
JIOJIKHBI OBITH U3BECTHBI BCEM 00YYarOIIUMCHI.

Opranusanus 1 pyKoOBOACTBO BHEAYIMTOPHOI padoThI

BueayauropHas camocTosTenbHasi paboTa BBIMOIHIETCS 10 3aJaHUI0 IperojaaBarens, Ho 0e3
€r0 HEMOCPEICTBEHHOTO y4acTHsl.

[Ipu npenpsBIEeHWHM BUIOB 3aJlaHMM HA BHEAYJUTOPHYIO CaMOCTOSITENBHYIO padboTy
pEKOMEHAyeTCs HCIOoJIb30BaTh AU(PPEepeHIUPOBaHHBI TMOAXO0J K YPOBHIO HOJTOTOBICHHOCTH
oOyuaromierocs. Ilepea BbIMOIHEHHEM BHEAYJIUTOPHOW CaMOCTOSITENILHOM pabOThI IMpernojaBaTelib
IIPOBOAMT KOHCYJIBTALMIO C OINPENEICHUEM ILEJIN 3aJaHusl, €ro COAEP>KAHMSA, CPOKOB BBINOJIHEHHS,
OpUEHTUPOBOYHOTO 00OBeMa pPadOTHI, OCHOBHBIX TpeOOBaHUM K pe3yjbTaTaMm padoOThl, KPUTEPUEB



OLICHKH, (OpM KOHTpOJII M NEepeyHs JUTepaTypbl. B mpolecce KOHCyNbTalMU IPEnoJiaBaTelb
MpeIynpexaaeT O BOSMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUYAIOIIUXCS MPU BHIMIOTHEHUN 33JaHUSI.

Hns  merogudeckoro oOecredeHuss W PYKOBOJACTBA CaMOCTOSITEBHOM paboToil B
00pa30BaTEeNIbHOM YUPEKICHUH pa3padaThIBAIOTCS ydeOHbIe MOCOOUS, METOAMYECKHE PEKOMEHAAINN
[0 CaMOCTOSITEJIbBHOW TMOJTOTOBKE K PA3JIMYHBIM BHJAM 3aHATHI C YYETOM CHEIUATBHOCTH y4eOHOM
JTUCIUIIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, 00bEMa W COJCpPKAHUS CaMOCTOATEIHHOU
paboThl, GOpM KOHTPOJIS U T.II.

CamocTtosTenbHass paboTa MOXKET OCYIIECTBIATHCS MHIWBUIYATbHO WU TPYIIAMU CTYJEHTOB
B 3aBHCHMOCTH OT IIeJId, 00BbEMa, KOHKPETHOM TEMATHKH CaMOCTOSITEIHHOM pPAaOOThI, YPOBHS
CII0)KHOCTH, YPOBHS TIOJITOTOBJICHHOCTH 00YYarOIIUXCSI.

Bunamu 3aganuii 1y1st BHEayAUTOPHOM CaMOCTOSITENIbHOU pabOThl MOTYT OBITh:

- JUId OBJIAJCHUS 3HAHUSMHU: YTCHUS TEKCTa; COCTaBICHHUS IUIaHA TEKCTa, rpaduueckoe
nN300paKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHME TEKCTa; BBIIMCKM M3 TEKcTa; paboTa co
CIIOBapsIMH H CIPAaBOYHUKAM; Y4YeOHO-HCCIeoBaTeNbCckas paldoTa; MHCIONb30BaHUE ayauo |
BH/JIC03AIINCEN, KOMIIBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u Jap.;

- JUTSI 3aKpEIUICHUS M CHCTEMaTU3allii 3HAHUN: paboTa ¢ KOHCIIEKTOM JICKIIHH; TIOBTOpHas paboTa
HaJ| y4eOHBIM MaTepHajoM; COCTaBJIEHHWE ITUTaHA, TE€3WCOB OTBETA; COCTAaBJICHHE TaOuIl, pedycos,
KpOCCBOP/IOB, T[Jjoccapusi JUisl CUCTEMaTH3alMM ydeOHOro MaTepuana; W3ydeHHe CJoBapew,
CIPAaBOYHHMKOB; OTBETHl HAa KOHTPOJIbHBIE BOIPOCHI; aHAJUTHUYECKas 00paboOTKa TEKCTa; MOJArOTOBKA
COOOIIEHUH K BBICTYIUICHUIO HA CEMUHApE, KOH(PEPEHITNH; MTOATOTOBKA

pedeparos, T0KIaI0B; cOCTaBleHUe Ouorpaduii, 3a1aHnii B TECTOBOM Gopme u p.

- nans  GOpMUPOBAaHUS YMEHUW: pelIeHHe 3aJad W YIpaKHEHUH Mo o0pasily; peuieHue
BAapUATHBHBIX 33J1a4 U YIPAXKHEHU; COCTABJIEHUE CXEM; PEIICHUE CUTYAIIMOHHBIX TTPOU3BOICTBEHHBIX
3aJ1a; OJITOTOBKA K JIEJIOBBIM U POJIEBBIM UTpaM; MPOESKTUPOBAHKUE U MOAEIUPOBAHNE PA3HBIX BUAOB U
KOMITOHEHTOB NMPO(ECCHOHAIBHON JIEATEIBHOCTH, TIOJITOTOBKA MPE3CHTAIUH, TBOPUYECKUX MPOSKTOB;
MOJITOTOBKA KYPCOBBIX M BBITYCKHBIX PaOOT; OMBITHO-3KCIIEpUMEHTAIbHAsA paboTa; MPOEKTUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BUJIOB M KOMIIOHECHTOB MTPO(HECCHOHATLHOU IS TSIILHOCTH U JIP.

Jns  obecrnieueHuss BHEAyJAUTOPHOM  CaMOCTOSITENBHOM  pabOThl MO  JUCIMILIAHE
npenojaBaTesieM pa3palaThiBaeTcs MEpeUYeHb 3aJaHUi IS CaMOCTOSITENIbHOM paloThl, KOTOPBIN
HeoOxoauM 115t 3¢ (PEKTUBHOTO YIIPABICHUS JAHHBIM BHIOM Y4€OHOM JESITEIIBHOCTH 00yJaronuXxcsl.

[IpenogaBaTenb OCYIIECTBIISIET YIIPABIEHUE CAMOCTOSTENIbHOM pabOTOM, peryaupyeT ee 00bemM
Ha OJTHO y4eOHOE 3aHSATHE M OCYIIECTBIISECT KOHTPOJIb BHITIOTHEHHS] BCEMH CTyJEHTaMH Tpymnmbl. Jlis
yao0CTBa TMpernojaBaTelb MOXET BECTH BEIOMOCTh YyuyeTa BBHITIOJIHCHHWS MHHUMyMa 3aJaHuM,
HEOOXOUMBI [T IOMYCKa K UTOTOBOW aTTeCTAllUU IO JUCITUILTHHE.

B mpomecce camocTosiTebHOM pabOTHI CTYJAEHT MPUOOpeTaeT HABBIKM CaMOOpPTaHU3AIIWH,
CaMOKOHTPOJIS, CAMOYTPABICHHUSI M CTAHOBUTCS AKTUBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM Y4eOHOM
JeSITETbHOCTH.

CTyIeHT caMOCTOSITENILHO OMPEENIeT PEKUM CBOCH BHEAYAHTOPHON pabOTHI U Mepy Tpyaa,
3aTpayMBaeMOro0 Ha OBJAJCHUE 3HAHWSIMU W YMEHHUSMH 10 KaXKIOW MUCIMIUIMHE, BBITIOJHSICT
BHEAyJIUTOPHYIO pabOTy MO MHAWBHUIYyAIbHOMY IUIAHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
Or0/pKETa BPEMEHH | JIPYTUX YCIOBUH.

ExXenHeBHO CTyIEHT J[OJDKEH YIENSATh BBINOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CPETHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUHM BHEAYAUTOPHONH CaMOCTOSITENILHON pPa0OTHl CTYJIEHT HUMEET TPaBo
oOpalarbcsi K MPerojaBaTesio 3a KOHCYIbTAallUel C LEIbl0 YTOUHEHUS 3aAaHus, (OpMbI KOHTPOJISL
BBITIOJIHEHHOTO 3a/I1aHMSI.



6.3. MarepuaJbl 1Jis1 NPOBeCHUs TEKyLIEro U MPOMEeKYTOYHOr0 KOHTPOJISA 3HAHUH
CTY/ICHTOB
Temartuka 3aaHUN TEKYIIETO KOHTPOJIA

1. ITo wacTtu kypca «OrpaHudeHHble onepatopb» HaliTu HOpMy omepaTopa A, NeiCTBYIONIETrO B
npoctpanctse C[0,1] mo mpaBuny (Af)(x)=f(x)sin(2x) + f(0)x. Hopma B mpoctpanctse C[0,1]
OOBbIYHAS — pAaBHOMEPHASI.

2. Ilo vactu kypca «Heorpannuennslie oneparopb» MccinenoBarh Ha 3aMKHYTOCTb U
3aMBIKaeMOCTh omnieparop A, nerictByrommii B mpoctpanctse C[0,1] mo mpasmry (Af)(x)=f(0)x,
00J1aCTBIO OIpEIeNICHHs] OTlepaTopa CUUTATh MPOCTPAHCTBO BEIIECTBEHHBIX (PYHKIMI Ha OTpE3Ke
[0,1], mMeronux HempephIBHYIO Mponu3BoHy0. Hopma B mpoctpanctee C[0,1] oObranas —
paBHOMEpHas

1. IloanpoctpancTBa, aktoprpoctpancTsa. [Ipoctpancrsa Opere.

2. Teopema o HENIPEPHIBHOCTH TIpeIeIia TMHEHHBIX OTOOPaKEHUI

3. Teopema Xana-banaxa.

4. Teopema 0 METPU3YEMOCTH KOMITAKTHOT'O TOIIOJIOTUYECKOTO IPOCTPAHCTBA.
5. Cnabast TOTOJIOTHS B CONPSKEHHOM MPOCTPAHCTBE.

6. CuiibHas TeopeMa O pa3JesIeHUH BBITYKIIBIX MHOKECTB B TONOJIOTHYECKOM
BEKTOPHOM IPOCTPAHCTBE.

7. HopmupoBaHue NpoCTpaHCTBA, JTMHEWHBIE OTPaHUYEHUS OIlEpaTopa B HOPMUPOBAHHOM
IIPOCTPAHCTBE.

8. CooTHoIIEHHE Apa 1 00pa3a CONPsKEHHBIX OIIEpaToOpPOB.

9. Teopema 0 3aMKHYTOCTH 00pasa oreparopa.

10. KomnakTHbI€ ONIEpaTOpPHI.

11. Teopema I'porennuka.

12. Teopema KakyTanu o HEIOJBUKHOM TOUKE.

13. T'unp6epTOBO MPOCTPAHCTBO; ONEPATOPHI B THIHOEPTOBOM IPOCTPAHCTBE;
14. CnexTpanbHas Teopema.

15. TIlonsapHOE pa3yioxkeHUue orepaTopa.

16. HeorpannueHHbIE 3aMKHYTBIE OIIEPATOPBI.

17. HpI/IBO,Z[}IH_ICC MMPOCTPAHCTBO OIICpaTOpa U €TO COMPAKCHHOTO.



18. ledekTHOE YHCII0, CIIEKTP U PE30JIbBEHTA 3aMKHYTOI'O OIIEPaTOpA.

19. CgoiicTBa cieKTpa KOMIAKTHBIX OIEPaTOPOB.

20. IIpeoGpazoBanue Kamu.

21. ®opmynsl Helimanaams obnacteil 3Haue€HUs CONPSKEHHOTO OrepaTopa u

CHMMETPUYHOTO PACIIUPEHUS OTIepaTopa.

22. VlaTerpai no crneKkTpajabHON Mepe JUIsl HEOrPaHUUECHHBIX (DyHKLUH.

23. TIpsiMoit MHTErpal THILOEPTOBBIX MPOCTPAHCTB.

24. CBs3b ONEpaTOPOB YMHOXKEHHUS C PA3JI0KUMBIMU OIlEpaTOPaMU.

Koumpo.nb 0ceoeHusn Komnememquﬂ

No Bun xoHTpOois KonTponupyemsie paznens Komnerenmuu,
I KOMITOHEHTBI KOTOPBIX
KOHTPOJIHPYIOTCS
1 AyautopHast Paznen 1- Pasnen 3 VK-1, TIK-1
KOHTp.paboTa(TipoB
€pKa U OIICHKA)
2 Teoperuueckuii Paznen 2 YK-1, TIK-1
TeCT
3 CaMOCTOSTEIIEHOE Pazpnen 1- Pasgen 3 VK-1, [IK-1
peleHne
MIPAKTHICCKIX
3aJaHui
(ayauropHas)
5 9K3aMEH B Pasnmen 1 - Pazmen 3 VK-1, ITIK-1
I cemectpe

7. YyeOHO-MeTOOHYECKOE

H MaTCPHAIBbHO-TEXHUYIECCKOEC

(MoayJisl) cnennaibHblie QyHKIMU

7.1. Y4eOnas qureparypa:

OcHoBHas JIUTEPaTYpa

o0ecnmeyeHye JUCHUILIAHBI



1. Konmoropos A. H., ®omusn C. B. DnemenTs! Teopuu GyHKIMHN U QYHKINOHAIBEHOTO
ananu3a. M.: Hayka, 1996.

2. JlewictBuTenbHBIN aHanu3 B 3amadax / [LJI.YaesaaoB, A.H.baxsamos. M.: ®usmarmur, 2015.

ISBN 978-
5-9221-0595-8 - 30 3k3.
3. 3agaun no pynkmonansHomy ananusy / I1.A.boponun, A.M.Capuyk, U.A.Illeiinak. M.:
MIIHMO, 2017. ISBN: 978-5-4469-3092-3 - 30 k3.

4. Kpatkuii kypc ¢pyHkunoHaiabHoro ananusa / JI. A Jlrocrepuuk, B.M.Co6ones. 2-e u3a. M.:

Jlans, 2017.
ISBN 978-5-8114-0976-1 - 30 ak3.

JlonoJHNTEIbHAS JTUTEPATYypa
1. B.W. boraues, O.I'.CmonsHoB. JlelicTBUTENbHBIN U QYHKIMOHANBHBIN aHanu3. PX]I,
MoxeBcK,
2011. ISBN 978-5-93972-911-6

2. Xenemckuit A. S. Jlexiuu no pyHxuonansHoMy ananusy Mocksa, MITHMO, 2014. 560
c. TBepapiit neperier. ISBN 978-5-4439-0141-1.

3. CapoBanunii B. A. Teopust onepaTopos. 5-¢ uza. Apoda, 2004. 384 ctp. ISBN 5-7107-8699-3.

4. I1.H. KnsizeB, @ynkimoHanbHbIi aHanus. 208 c¢. Mocksa, YPCC, 2009, ISBN 978-5-397-
00109-0

5. Tpenorun B.A. ®yHKIMOHANBHBIN aHaMH3. YueOHUK. 3-¢ u3a. MockBa, DUSMATIINUT,
2002. 488 ctp. ISBN 5-9221-0272-9

6. Mepa u unrerpain. [LJI. Yibsaos, M.U. [Ipsiuenko KonuuectBo crpanun 160 'ox
Boimycka 2002 ISBN 5-88688-055-0

7. CmomnsinoB O.I'., lasrynunze E. T. Kontunyaneusie nunterpansl. 3.2, nepepab. u cym.
nom. URSS. 2015. 336 c. Teepupii nepemter. ISBN 978-5-9710-2135-3.

8. boraues B.1., OcHOBBI TeOpuu Mepsl, 2-¢ u3a., Tom 1, HULL Perynsapnas u xaotnyeckas
nuHaMmuka, MockBa—IxkeBck, 2006 ISBN: 5-93972-432-9

9. boraues B.U., OcHoBBI TeOpUU MephI, 2-¢ u3a., Tom 2, HULI Perymnsipaast u xaotuaeckas
anHaMmuka, MockBa—IxkeBck, 2006 ISBN: 5-93972-433-7

10. boraueB B. UN. [uddepenuupyemsie Mepsl U ucuucieHue MaisBiHa. — PerynspHas u
xaoTtuueckasa nuHamuka Mocksa - Mxkesck, 2008. ISBN: 978-5-93972-696-2

7.2. UnTepHeT-pecypebl

[Tockonbky B HacToslee BpeMs MpU padoTe ¢ MHPOpMaAIUeil MIUPOKO UCIOIB3YIOTCS PECYPChI
TeJIeKOMMYHUKaMOHHON ceTu «MHTepHer» (mamee — ceThb «MHTepHET»), TO CleoyeT yKas3aTb
NepeyeHb CalTOB, HCIONB3YIOIIUXCS JUIS TOJNYyYEHHUS IONMOJHUTENBHBIX 3HAHUI MO H3y4yaeMou
mucruminHe. Takoke cienyeT ykasaTh aapec caifTa, coiepikallero yueoHyro MHpopMaluo mno Kypey
(Tpu ero HaNMU4KK), MPUHIUIIBI Pa3MEIIeHNUs B HeM HH(GOPMAIUU U CIIOCOOBI pabOThI C CATOM.

Ne HaszBanue DJIeKTPOHHBIN agpec Copep:xanue
1. Exponenta.ru Www.exponenta.ru Ha caiiTe pa3mernieHsl 3J1€eKTpOHHBIE YIEOHUKH,

CIIPAaBOYHHUKH, CTATbU, IPUMECPAMU IPUMCHCHHUA
MaTeMaTUYCCKUX IMTaKCTOB B O6pa30BaTeJ'IBHOM



http://exponenta.ru/
http://www.exponenta.ru/

MPOIIECCE, AEMO-BEPCHUH IO MYJISIPHBIX
MaTEMaTHYECKHUX MAKEeTOB, 3JICKTPOHHBIC KHUTH U
CBOOOJIHO pacpoCTPaHIEMBbIE POTPAMMBI.

2. Math.ru www.math.ru MarteMaTudeckuil calT Ajsl MKOJIbHUKOB,
CTyACHTOB, y‘lHTeHeﬁ " BCCX, KTO MHTCPECYCTCA
MAaTE€MAaTHUKOM.

3. Marematuka www.mathematics.ru | Y4eOHBII MaTeprall o pa3INdHBIM pa3zesiam
MaT€MaTUuKH.

4. MartemaTuka st www.xplusy. isnet.ru | ComepsKuT GOMBIIOE KOTMYECTBO BUACOMCKIIHIT ISt

CTY/ICHTOB H MpoyYee. IIKOJIbHUKOB, a0UTYPHEHTOB U CTYJCHTOB

0 MaTeMaTHKe U (PU3UKE.

5. Poccuiickoe www.edu.ru DenepanbHBIA 00pa30BaTEILHBIN TOPTAI:

o0pa3zoBaHue. YUpEKAECHUS, IPOTPaMMBIL, CTaHAAPThI, BY 361, TecTh

EI.

7.3. IIporpammHoe odecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MatepuajibHO-TEXHUYECKOe oDecrevyeHue

B opranmzanum ydeOHOTO mporecca HEOOXOAWMBIMHU SIBISIOTCS CpPEACTBA, OOECIIEUMBAIOIINE
ayJIMOBU3yallbHOE BOCIpHUATHE ydeOHOro marepuana ( CIeHUaTH3UPOBAHHOE JEMOHCTPAIIMOHHOE
000pyI0BaHUE):

1. Jlocka u Men (v 6oJiee COBpEMEHHBIE aHAJIOTHH )

2. KOMIBIOTEPHBIC U MYJIbTUMEAUNHBIC TEXHOIOTHH

3.MUKpPOOH M COOTBETCTBYIONIMEC YCTAaHOBKH (17 pabOTBl B OONBIINX ayJAUTOPUSX C
MHOT'OYHCJICHHBIMU I'pYyIIIIaMA CTYI[eHTOB).


http://www.edu.ru/
http://isnet.ru/
http://www.mathematics.ru/
http://www.math.ru/
http://math.ru/

Pabouas nporpamma aucuuruinHel Teopusi onepaTopoB cocTaBiIeHa B COOTBETCTBHH C TPEOOBAHUAMU
@I'OC BO no nampasnenuto nmoarotoBku 01.03.01 MatemaTtuka (YpOBEHB BBICIIETO 00pa30BaHHUS

OakanaBpuaT ), yTBepxkaeHHOro [Ipukasom MunucrepcrtBa obpasoBanus u Haykd PD ot 10 saBaps 2018 . N
8 "O0 yTBepkmeHnn (heneparTbHOTO TOCYIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAAPTa BEICIIIETO 00pa30BaHMSI
-OakanaBpuaTt 1o HanpasieHHo moarotoBku 01.03.01 Marematuka ¢ y4eToM npumepHoll npozpammul y4eoHol
oucyunaunsl u3 ITOOIT .

[Tporpamma oo0peHa Ha 3aceaHum Kadeapbl «MaremaTHueCKuit

ananm3» lIpotokon Ne 8 ot «27» anpensa 2026r

[Tporpamma oy1oOpeHa YueOHO-METOIMYECKUM COBETOM (PM3UKO-MAaTeMaTUYeCKOro (aKyabTeTa

npotokoi Ne 6 ot «28» ampens 2026 r.



[Tpumoxxenne Nel

1. Ilepeyenb KoMIeTeHUM, ¢ YKa3aHMEM 3TanoB MX (POPMHPOBaHHUS B Ipolecce

0CBOeHNsI 00pa30BaTeJIbHOM MPOrpaMMBbl.

[Ipy ocBOEHWM IHUCIUILIUHBI

(MOmynsl) KOMIIETEHIUH,

3aKpETICHHbIE

3a HeW,

peain3yroTcs 1o TemaMm (pasgenaM) IUCHUIUIMHBL (MOIyJisi), B ONPEIEIEHHOW CTEeleHH
(TIOJTHOCTBIO I B OTOBOPEHHOW YaCTH) M HAa OMPEICIICHHOM dTare

Pe3yabTaThl 0CBOCHUSI AMCHMILIMHBI (Moay.si) «Teopus onmeparopos»

CHCTEMHLIH ITOIXO0T
JUTS peleHust
MOCTaBIEHHBIX
3a7a4

THUIIaM 3aIIPOCOB;
YK-1.4. Ilpu 06paboTke nHPOpMAITIK OTIHYAET
(bakThI OT
MHEHHA, UHTEpIpETALUi, OLIEHOK, (OPMUPYET
COOCTBEHHBIC MHEHUS H CYKIICHUS,
apryMEHTHUPYET CBOU
BBIBOJIBI M TOUKY 3PCHUS;
VK-1.5. PaccmaTpuBaet u npeajiaraet
BO3MOJKHBIC
BapHUaHThI PELICHHS [TOCTABICHHOM 3a/1auH,
OIICHHUBAS UX

JIOCTOMHCTBA U HEJIOCTATKU.

Kon n HNupukaropsl Jeckpunropsl
HaMMEHOBaHHe
KOMIIETeHI[UH
YuausepcaiabHabie komnerenuun (YK)
VK-1.1. Ananuzupyer 3a1ady, BbLICISAS €€ 3HaeT OCHOBHbIE
YK-1 0a3oBbIe TPUHITAITBI
Criocoben COCTaBJISIIOLLHE; CaMOBOCITUTAHUS U
OCYILECTBIISTD VYK-1.2. Onpenensier, UHTEPOPETUPYET U caMo00pa30BaHuUA,
IIOUCK, KPUTHYECKUIA pamxupyeT nHpopMaLuio, TpeOyeMyto Uit npodeccHoHaIBHOTO U
aHam3 pEILIeHNs OCTAaBIEHHON 3a/1a4H; JIMYHOCTHOTO pa3BUTHS,
uH(popmarww, VYK-1.3. OcymiecTBisieT OUCK HHGOPMALUH IS UCXOJIs U3 3TAIOB
MIPUMCHSATh pEILIeHNs OCTaBICHHOM 3a/1auyl 110 Pa3IMYHbIM KapbEepHOT'O poCTa U

TpeOOBaHUI phIHKA
Tpyaa.

YMmeer r1aHupoBaTh
cBoe paboyee BpeMs U
BpeMs IS
CaMOpa3BUTHSI.
(bopMyaMpOBaTh LETH
JMYHOCTHOTO U
poheCCHOHATTEHOTO
Pa3BUTHSA U YCIOBUS HX
JOCTHXEHUS, UCXOJIS U3
TEHJICHIIUH Pa3BUTHSA
o0nactu




npodeccuoHaTFHON
JCSTEIIbHOCTH,
WHIUBH Ly aJIbHO-
JMYHOCTHBIX
0COOCHHOCTEH.
Baaneer
NPaKTUYECKUM OITBITOM
MOJTYYCHHSI
JIOTIOJTHUTEITLHOTO
00pa3oBaHusl, U3yUCHUS
JIOTIOJTHATEITbHBIX
00pazoBaTeIbHBIX
pOrpamM.

IIpodeccuonanbunie komnereHunu (I1K)

IIK-1

CnocobeH cTporo
JIOKa3aTh YTBEPIKACHHE,
copMyITHpOBaTh
pe3ynbTar, yBUACTh
CIICICTBUS MTOJYYECHHOTO
pe3ynbraTa

IIK-1.1.  3Haer  yTBepXkIeHUS,
HaXOAsIIueCs B IIMPOKOM
JanasoHe, Tpedyromue
OpPUTMHATILHOCTH aHAJIN3A ;

IIK-1.2. Ymeer  monp30BaThCA
0TpaboTaHHBIMU "
MaJIOU3BECTHBIMU METOaMHU
aHan3a;

T1IK-1.3. Bnaneer MmeToaukamMu
JI0Ka3aTeIbCTB, TPEOYIONUMH
a0CTPaKTHOTO MBIIUICHHS 1
KOMILIEKCHOI'O ITOAXO0/A.

3HaTh: YTBEP)KICHHUS, HAXOISIINECS B
IIMPOKOM JlMana3oHe, Tpedyronue
OPUTMHAILHOCTH aHAJIN32a

YMeThb: 110J1b30BaThCsl OTPA0OTaHHBIMU
Y MaJIOW3BECTHBIMU METOJIaMH aHAJIN32a
BuiaseTs: MeTOIMKaMU J10Ka3aTENbCTB,
TpeOyIOUIMMH a0CTPAaKTHOTO
MBILUIEHUS] U KOMIUIEKCHOT'O TIOX0/1a

OI[EHI/IBaHI/le OTBETA Ha BOIIPOCHI IO TeEMaM IJIsl YCTHOI'0 OIIpoca

4-0aruIpHas IIKajla
(YpOBEHb OCBOCHHUS)

Ilokazarenn

Kpurepuu

YPOBEHb)

OTnuyHO (TIOBBILIEHHBIN

- IlonHOTAa M3NOXKEHUS

- [IpaBUIBHOCTH W/HIH
apryMEHTHPOBAaHHOCTb
M3JI0KEHUS
(mocnenoBaTeIbHOCTh
JEHCTBUN),

- CaMOCTOSITENIBHOCTh
OTBETA;

- KynpTypa peun.

Xoporio (0a30BbIi YPOBEHB)

TCOPCTUUCCKOTO MaTCpHrajia,

CryaeHToM J1aH MOJHbIN, B
JIOTHYECKOM
MOCJIEI0BATECIIFHOCTH
pa3BEpPHYTHIN OTBET HA
MOCTaBJICHHBIN BOITPOC, T
OH MPOJIEMOHCTPHUPOBAIT
3HAHUS MPEIMETA B MOJTHOM
o0Bveme yueOHOU
MIPOTPaMMBbI, TOCTATOYHO
rTyO0KO OCMBICITHBAET
JUCUUILIUHY, IPUBOIUT
CcOOCTBEHHBIE ITPUMEPHI 110
nmpobyieMaTrke
MIOCTaBJICHHOTO BOITpOCa
CTyneHTom AaH




Y 10BIIETBOPUTEITHHO
(MOporoBbIii YpPOBEHB)

pa3BEpPHYTHIN OTBET HA
MOCTaBJICHHBIN BOIPOC,
MIPUBOJUT MPUMEPHI, B
OTBETE MPHUCYTCTBYET
¢BOOOIHOE BIIAICHUE
MOHOJIOTHYECKOH PEUblo,
JIOTUYHOCTb U
MOCJIEI0BATEIBHOCTh
otBeTa. OIHAKO
JIOITYyCKAeTCsl HETOUHOCTh B
OTBETE.

CTyneHTOM J1aH OTBET,
CBUJIETEIILCTBYIOLIUHI B
OCHOBHOM O 3HaHHUH
MIPOLECCOB U3y4aeMOM
JUCUUIUIAHBI,
OTJINYAFOLIHNCS

HeynosnerBopurensHo
(ypoBeHb HE chOPMHUPOBAH)

HEJI0OCTaTOYHOM IITyOUHOM U
MOJTHOTON PAaCKPBITHS
TEMBI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEIOCTaTOYHBIM YMEHHEM
JIaBaTh apryMEHTHPOBaHHBIE
OTBETHI U TIPUBOTUTH
IPUMEPBI, HEJOCTATOYHO
CBOOOIHBIM BIIAJCHUEM
MOHOJIOTHYECKO peuslo,
JIOTHYHOCTBIO H
MOCJIEI0BATEIbHOCTHIO
OTBETA.

CTyZIeHTOM J1aH OTBET,
KOTOPBIN CONEPHKUT P
CEPbE3HBIX HETOYHOCTEH,
00OHapy KHBaIOLINA
HE3HAaHME MPOLECCOB
M3y4aeMoM NpeIMETHON
001aCcTH, OTINYAOLIHHACS
HEersyOOKHUM PacKpbITHEM
TEMBI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEYMEHHEM J]aBaTh
apryMeHTHpPOBAaHHbIE
OTBETHI, CIIA0BIM BIIAJICHUEM
MOHOJIOTHYECKOU peYblo,
OTCYTCTBHEM JIOTUYHOCTH U
MOCJIEIOBATENBHOCTH.
CrtyzeHT He criocoOeH
OTBETUTH Ha BOIIPOCHI 1aXKe
IIPY JOTIOTHUTEIbHBIX




HaBOJANIHUX BOIIPOCAxX
npenoaaBarTelisl.

OneHuBaHHe 0TBETA HA DK3aMeHe



OreHka

XapakTepucTrka TpeOOBaHUH K pe3ysibTaTaM aTTecTanuy B GopMe SK3aMeHa

«OTIU4HO»

Teopernueckoe comepkaHue Kypca OCBOEHO MOJHOCTHIO 0e3 MpoOeros,
CHUCTEMHO U TI1y0OKO, HeOOXOMMbIE MPAKTHIESCKAE HABBIKA Pa0OThI C OCBOCHHBIM
MaTepuasioM cQOpMHUPOBAaHBI, BCE MPEAyCMOTPEHHBIE paboueit  yueOHOI
mporpaMMmoll  ydeOHbIE 3aJlaHHUA  BBIMOJHEHBI  OE3YIPEYHO, KA4eCTBO UX
BBITTOJTHEHUS OLICHEHO YHCJIOM 0aJuIoB, OJM3KMM K MAKCUMYMY.

«Xopo11o

TeopeTHueckoe coJepKaHUe Kypca OCBOCHO B IeloM 0e3 mpoOenoB,
HEOOXOJMMBIC TPAKTUYCCKHE HABBIKM pPabOTBI C OCBOSHHBIM MAaTEpUAIOM B
OCHOBHOM C(hOpMHpPOBaHBI, MPEIYCMOTPEHHBIE paboyeil y4eOHOW mporpammon
yueOHble 3aJaHusl BBIIOJHEHBI C OTACIBHBIMH HETOYHOCTSMH, KauecCTBO
BBINOJIHEHUS OOJIBIIMHCTBA 3aJaHUM OIEHEHO YHCJIOM O0ajioB, OJHM3KUM K
MaKCUMYyMY.

«Y IOBIIETBOPUTE

TeopeTrueckoe coiep:kaHue Kypca OCBOSHO OOIbINEH YacThi0, HO MPOOEIbI

JIBHO»

HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOMUMbIC NPAKTUYCCKHE HABBIKU
paboTHl ¢ OCBOCHHBIM MaTEPHAIOM B OCHOBHOM C(OPMHPOBAHEI, OOJBITHHCTBO
MPeyCMOTPEHHBIX padoueil yueOHOW mporpaMMoil yUeOHBIX 3aJaHUi BBHITOTHEHBI,
OTIACJIBHBIC 13 BBIITOJIHECHHBIX 3aJJ;aHI/II71 coacpiKat OIITNOKH.

«HeynoBnerBopu
TEJILHOY

Teopernueckoe copepskaHHe Kypca OCBOEHO YAaCTHYHO, HE0O0XOIUMBIE
HaBBIKM paboThl He chOpMHpPOBaHBl HIM CHOPMHPOBAHBI OTAEIBbHBIE U3 HUX,
OOJIBIIIMHCTBO ~TIPEyCMOTPEHHBIX paboueid ydeOHOW TporpaMMoi y4eOHBIX
3aJaHM{ HE BBIIOJHEHO JHOO BBHIMOJHEHO C TPyObIMHM OIIMOKAaMH, KaueCTBO HX
BBIITOJTHEHUS OLIEHEHO YHCIIOM 0ayuioB, OTM3KUM K MUHUMYMY.

Matepuansl Vsl IPOBeeHUs TeKyIIero ¥ MPOMe:KyTOYHOr0 KOHTPOJIS 3HAHUH CTY/IeHTOB

1. Onpenenenre METpUUECKOTO IIPOCTPAHCTBA.

. HepaBenctsa ['enbaepa 1 MunkoBckoro. [IpuMepsr meTpruaeckux

IIPOCTPAHCTB.

. CXO,Z[I/IMOCTB. HerepLIBHOCTL MCTPHKHU. OTKpBITLIC 3dMKHYTBIC MHOXKXCCTBA

U UX CBOMICTBA.

4. Cenapa0enbHble pocTpaHcTBa. [Iprumeps.

5. Ilonnble MeTpuyecKkue NpocTpaHcTBa. [IpuHINI BIIOKEHHBIX IIAPOB.

6. Teopema bapa.

7. IlpuHIMIT CKUMAIOIIMX OTOOPasKEHHH.

. [IpunosxeHue mpuHLIKIA CKUMAIOIINUX OTOOPAKEHUH K MHTErPaJIbHbIM

YPaBHEHHSIM.

9. [IpunoxeHne NMPUHITMIIA CKUMAIOIINX OTOOpaKeHH K 3a1ade Koy,




10. KoMmnakTHOCTh B METPUYECKUX NPOCTpaHCTBaX. Teopembl O
HENpEepPbIBHBIX (PYHKIMAX Ha KOMIIAKTHBIX MHO>KECTBAX.
11. Kpurepuii kommaktHOCTH Xaycaopda.

12.  Kpurepuii Apriena OTHOCUTEIHHOW KOMITAKTHOCTH MHOKECTB B
NPOCTPAHCTBE HENIPEPBIBHBIX (DYHKIUH.
13. Teopema Ileano.
14. JIuneitHple HOpMUPOBaHHBIE MTPOCTpaHCcTBA. HenmpeprIBHOCTH
anredpandeckux onepanuii u Hopmbl. [Ipumepsr JIHIL. Psaast B

0OaHaxXOBBIX



IIPOCTPAHCTBAX.
15. Ilpearuns0epTOBHI IPOCTPAaHCTBA. TeopeMa 0 HopMeE.
16. CaoiicTBa ckaysipHOro npousseneHus. OproronaabHoOCThb. [Iporece
OpPTOrOHAJIN3ALIUY.
17. OpronopmupoBaHHbIid 0a3zuc. Teopema 0O CyIlecTBOBaHUU.
18. Teopema Pucca — ®@uiepa o pa3yioxkeHUH IO OPTOHOPMHUPOBAHHOMY Oa3uCy.
19. Teopema 06 OpTOTOHAIBHOM Pa3JI0KEHUH.
20. Ilpumepbl OPTOHOPMHUPOBAHHBIX OA3HCOB.
21. Teopema 00 nzoMopduszMe ruabO0EepPTOBBIX IPOCTPAHCTB.
22. Jluneinsle onepaTopsl. HenpeprIBHOCTH U orpaHnueHHOCTh. Hopma
onepaTtopa. TeopeMa 0 ee BEIYUCIICHUN.
23.  Ilpumepsl onepaTOpOB: HHTETPAIBHBIE ONIEPATOPBL, OIIEPATOP
OpPTOTOHAJILHOTO MPOEKTUPOBAHUS, TUHEHHBIE ()YHKIIMOHAIIBI.
24. Teopema 0 IPOIOJDKEHUH OIIEPATOPA IO HENPEPHIBHOCTH.
25. JleWicTBUS HaJ JMHEUHBIMH ornepaTopamu. Teopema o MoJHOTE
IIPOCTPAHCTBA ONEPATOPOB.
26. PaBHOMEpHAs ¥ OTOYEUHAs! CXOAUMOCTH IOCIIEI0BATEIBbHOCTEW ONIEPATOPOB.
27. IlpuHIMn paBHOMEPHOW OTPaHUYEHHOCTH.
28. Kpurepuii 10TOUE€YHON CXOAUMOCTH.
29. Obpatumsle onepaTtopbl. OOLIMIT KpUTEPHI 0OPATUMOCTH.
30. Teopema 06 06paTuMOCTH OmIepaTopa, OJIU3KOTO K CAMHUYHOMY.
31. Teopema 06 oOpaTuMocTu oneparopa, OJU3KOro K 00paTuMOMy.
32. IIpunoxenue TeopeM 00 0OPaTUMOCTH K UHTEIPAIIbHBIM YPaBHEHUSIM.
33.  CnexTp U pe30JbBEHTA JIMHEHHOIO OIPaHUYEHHOTr 0 oneparopa. Teopema
0 PE30JIbBEHTE U PE30JIbBEHTHOM MHOKECTBE.
34. IIpumepsl UCCiIeI0BaHUSI CIIEKTPOB ONEPATOPOB.
3AJTAHUA 1711 CAMOCTOSTEJIBHOU PABOTBI CTY JEHTOB

4.2 ®oHJ OLEHOYHBIX CPEACTB VIS MPOBEACHUS TPOMEKYTOUHOM aTTeCTalluu



Bomnpoce! k 3a4eTty B 7 ceMmecTpe
1. O61mas KOHCTPYKLUS TOCTPOEHUS MEPBI.
2. Mepa Jlebera Ha mpsiMOii.
3. Mepa JleGera u mepa XKopaana.
4. ITlpumepbl MHOKECTB U3MEpPHUMBIX 110 Jlebery.
5. CpoiicTBa Mepbl Jlebera 1 MHOXKeCTB U3MepUMBIX 1o JleOery.
6. smepumocts 1o Jlebery HeorpaHMYEHHBIX MHOXKECTB.
7. IlonsiTue mouTy BCrOAy (11.B.). DKBUBAJICHTHBIE (PYHKIINU.
Cy1ecTBeHHO OrpaHUYeHHbIE (QYHKIINU.
8. Ilonsarue nzmepumoit pynkuu. [Iprumepsl.
9. CBoiicTBa U3MEPUMBIX (PYHKIUH.
10. VI3mepumMocTh HENpPepbIBHBIX (YHKINH.
11. Teopema Jly3una. IIpumep.
12. UnTerpansable cymmbl Jlebera u Pumana.
13. UnTerpan Jlebera s orpannueHHbIX QyHKIui. HukHS 1 BepXHSsS
cymmel JlebGera.
14. Kpurepuii cymectBoBanus UHTerpana Jledera.
15. UnTerpan Jlebera u materpan Pumana. CteneHHbIe (DYHKIINM.
16. UnTerpan Jlebera i HeoTpuuaTeabHbIX (YyHKIMNA. BepTuKanbHble Cpe3Ku.
17. Vnrerpan JleGera aist npou3BOIbHBIX QYHKIMNA. AOCOMIOTHAS
MHTETPUPYEMOCTb.
18. CpoiicTBa nnterpana Jlebera u cymmupyeMbIx pyHKIUI (TMHEHHOCTD
10 (PYHKIMHU, aJAUTUBHOCTh 10 MHOXKECTBY HHTETPUPOBAHUS).
19. CaoiictBa unTerpana Jiebera u cyMmMupyemMbIx QYHKITHH (PaBEHCTBO HYITIO
U TIOJIO’KUTETBHOCTD ).
20. CpoiicTBa uHTerpana Jlebera u cyMmMupyemMbix GyHKIUH (HEPaBEHCTBA).
21. CgoticTBa unTerpaina Jlebera u cyMmMupyeMbIx QyHKIUH

(aOcooTHAsE CYMMUPYEMOCTB).



22. CoiictBa uHTerpaia Jlebera 1 cyMMupyemMbixX (QyHKITHI
(locTaTOYHBIN MPU3HAK CYMMUPYEMOCTH).

23. IlpenenbHblil nepexoA noja 3HakoM uHTerpana Jlebera. Teopema
JleGera. [Ipumepsr.

24. Vnrerpan JleGera ¢ mepeMeHHbIM BepXHUM MpenienoM. CBoiicTBa.
25. NuTerpan Jlebera ¢ mepeMEHHBIM BEPXHUM MPEICIIOM.
BoccTranosnenue GpyHKIMU 1O MPOU3BOIHOM, KAHTOPOBBI (PYHKIIHH.

26. IlpocTpaHcTBa KOHEUHOMEPHBIX BEKTOPOB U MPOCTpAaHCTBA (YHKIHI Lp.
27. IlpoctpanctBa Lp. ToxxaecTBEHHOCTh SKBUBAJICHTHBIX (QyHKIMHU. [IprmMepsr.
28. JluneliHas cTpyKTypa 1 6€CKOHEUHOMEPHOCTH MPOCTpaHcTBa Lp.
CrenenHas cuctema. Tpuronomerpuyeckas CUCTEMa.

29. Hopma u MeTpuyeckasi CTpyKTypa B IPOCTpaHCcTBax Lp.

30. HepaBencrsa ['€npaepa 1 MUHKOBCKOTO.

31. CooTHOILIIEHHS MEXKy TPOCTpaHCTBaMH Lp.

32. CxomumocTts B nnpocTpancTBax Lp. [Ipumeps.

33. CBoiicTBa NpeeiaoB U CXOASAIMIMXCA MOCIEI0BATEILHOCTEN B

Lp: enuHCTBEHHOCTH Mpeea.

34. CpoiicTBa NpeeoB U MOCIEA0BATEILHOCTEN, CXOAALIUXCS B

Lp: HEnpepbIBHOCTH JIMHEMHBIX ONEpaliid, HOPMBI U PACCTOSIHHUSL.

35. CBolicTBa peAesioB U NMOCJIEA0BATEILHOCTEN, CXOASIIUXCS B

Lp: orpaHM4eHHOCTh U CXOJIUMOCTb.

36. CBolicTBa IPeAEIIOB M MOCIEN0BATEIbHOCTEN, CXOAAIUXCS B Lp:
MOTOYEYHAs! CXOJUMOCTh U CXOAUMOCTb B Lp.

37. CBolicTBa IPEAEIIOB M MOCJIEN0BATEIbHOCTEN, CXOAAIMXCS B Lp,
CXOJIMMOCTD TIPH Pa3HBIX P.

38. [TomHoTta npocTtpancTB Lp. @yHIaMEHTAIbHBIE TTOCIIEI0BATEILHOCTH.
CaoiicTBa (JTUHEIHbBIE ONlepaly, OrPaHUYEHHOCTB ).

39. [TonnoTta npoctpanctB Lp. dyHIaMeHTaIbHBIE TTOCIIEI0BATEILHOCTH.



CBoiicTBa (CXOIUMOCTB).

40. [TomroTa mpoctpanctB Lp. Teopema dumepa.

41. [Monmrota mpoctpancTB Lp. Cxumaromuecs mocie10BaTeIbHOCTH.

42. Paapl B mpocTpaHcTBax Lp ( cXoAMMOCTh, CBOWCTBA, HEOOXOAUMBII

MpuU3HaK, Npu3Hak Beiieptpacca).

43. TpuronomeTpuueckue psabl B mpoctpancTse L (-, mm). [Ipumenenune

npusHaka Beiiepuirpacca, rTeopema Pucca.

44. IIn0THOCTP MHOXECTB B ITpocTpaHcTBaxX Lp. OCHOBHBIE TOHATHS.

MHOokecTBO HenmpepbIBHBIX (PyHKIUH B mpocTpaHcTBax Lp. [TomHble cucTembl

byHKIUI 1 0a3uCHI.

45. IInoTHOCTH MHOXkECTB B pocTpaHcTBax Lp. MHOkecTBO

anredpanvyeckiux MHOTOUJICHOB U MHOKECTBO TPUTOHOMETPHUECKHUX

MHoOrouseHoB. Cucrema MHOrouwieHoB Jlesxxanapa. Tpuronomerpudeckas

cucTeMa.

46. IIpoctpanctso L2 (-1, ). CkansipHOE NpOU3BEAEHUE U HOPMA.

Hepasencrso Komn.

47. IlIpoctpanctso L2 (-, m).OproronansHocTs. [lpumepsl. [Tpoekmus Ha

KOHEeuHYIo cucteMy (pyHkiuii. CoiicTBa. Tpuronomerpudueckas cucrema.

OpTtoronanbHOCTh. [Ipoekiust Ha TPUrOHOMETPUUECKYIO CUCTEMY.

48. Tpuronomerpuueckuii psg @ypoe g pynkuuu u3 L2 (-m, m).

Koadduumentsr Dypre. DKCTpeMaTbHOCTh YaCTUYHBIX CyMM psiia Dyphe.

HepasenctBo beccens. Pasenctso IlapceBans. CxoaumocTsb

TPUTOHOMETpHUUECKOTO pAta Dypoe.

49. Tpuronomerpuueckuii 6azuc B L2 (-m, m) u L2 (a, B). Paznoxxenue To1pK0

10 CHHYCaM WJIH TOJIBKO M0 KocuHycaM. Teopema Pucca-®uiepa.
Bomnpocsl k 3x3ameny B 8 cemecTpe

1. JIuneitnble npocTpancTBa. OCHOBHBIE MOHATUS: JIMHEWHAs HE3aBUCUMOCTb,

pa3MepHOCTh, U30OMOPPU3M.

2. Metpuueckue npoctpaHcTBa. OCHOBHBIE OHSTHS: TEOMETPHS, TOMOJIOTHS,

CXOAMMOCTh, H30MOPPHU3M.



3. CoryiacoBaHHOCTb JIMHEMHON U METPUUYECKOUN CTPYKTYp B

IIPOU3BOJIBHOM IPOCTPAHCTBE.

4. HopmupoBaHHble nTpocTpancTBa. MeTprka. CorsiacoBaHHOCTb JIMHEWHOM U
METPUYECKON CTPYKTYP B HOPMHUPOBAHHOM MPOCTPAHCTBE.

5. CXogumMoCTh B HOPMHUPOBAHHBIX MTPOCTpaHcTBaX. CBOMCTBA.

6. OCHOBHBIE IPUMEPHI HOPMUPOBAHHBIX IPOCTPAHCTB.

7. IlonHbIE HOPMUPOBAaHHBIE IPOCTPAHCTBA. OCHOBHBIE TOHATUS.
Koneunomepnsie npoctpanctsa. [Ipumepsi.

8. tepaninoHHbIE IOCIEA0BATENBHOCTH B OJIHBIX HOPMUPOBAHHBIX
IIPOCTPAHCTBAX.

9. Teopemsl 0 ONOIHEHUH U ITOJIHOM HOPMUPOBAHHOM IIPOCTPAHCTBE.

10. Psanp1 B HopMupoBaHHBIX NpocTpaHcTBax. [Ipu3Hak Beliepmrpacca.
11.IlnoTHOCTH MHOKECTB B HOPMUPOBAHHBIX MpocTpaHcTBaX. CenapabenbHble
IIPOCTPAHCTBA.

12.11lonHble TUHENHBIE HE3aBUCUMBIE cucTeMBI. baszucel. CreneHHas
cucreMa. TpUroHomeTpudeckas CUCTEMa.

13. KoMIakTHOCTh ¥ MPEIKOMIIAKTHOCTh B HOPMUPOBAHHBIX U

0aHaxoBbIX NMpocTpaHcTBax. [IpumMepsl.

14. HenpepoiBHble oToOpaxkeHus. Teopema Beitepmrpacca. CymiecTBoBanue
HAWJTYYIIero NpuOIKEeHuUs.

15.ITonmuas orpannyeHHocTh. Teopema Xaycnopda. Teopema Puca.
16.11peAKOMIIAKTHOCTh B KOHKPETHBIX OECKOHEYHOMEPHBIX MPOCTPAHCTBAX.
17.EBknunoBsl mpoctpancTBa. Hopmupyemocts. HepaBenctsa Komm. CBoiicTBa
CKaJISIPHOTO IIPOU3BEICHUS.

18. OpTOroHAILHOCTH B €BKJIMIOBBIX MPOCTpaHCTBax. OpTOroHaIM3aIus JUHEITHO
HE3aBUCUMOM CUCTEMBI B €BKJINJOBOM NpocTpaHcTBe. [lonmmHoMel JIexanapa.
19.Psaab1 @yphe B eBKIMI0BOM NpocTpaHcTBe. Koadduimentsr @ypne.

CxogumocTs psa @ypse. HepaBenctBo beccens. PaBenctso [lapcesais.



20.Koappurmentsr @ypre. Cxonumocts psaaa Oypbe Kk JaHHOMY SJIEMEHTY.
21.Cy1miecTBOBaHHE OPTOHOPMHUPOBAHHOTO 0a3nca B cenapadelbHOM €BKIUI0BOM
IIPOCTPAHCTBE.

22.Teopema Pucca-®uiiepa B rusibOEpTOBOM MPOCTPAHCTBE.
23.M3omopdusMm cenapadbenbHbIX THIL0EPTOBBIX POCTPAHCTB.
24.Pa3noxeHue ruiib0epToBa MPOCTPAHCTBA B OPTOTOHAIBHYIO

CyMMy noamnpoctpancts. CineacTBus.

25.Hamnyuiue npuOinKeHus B THIL0EPTOBBIX IPOCTPAHCTBAX.
26.Jluneitabie onepaTopsl 1 PyHKIIMOHAIBI. HenpepbIBHOCTE 1
orpannyeHHocTh. Hopma.

27.JIuHeliHbIe OonepaTopbl B KOHEYHOMEPHBIX IPOCTPAHCTBAX.
28.UuTerpasibHBIN OIepaTop

29.IIpocTpaHCTBO TUHENHBIX OIPaHUUYEHHBIX ONIEPATOPOB. Ps/bI JiepaTopos.
30.Comnpsx€HHoe mpocTpancTBo. Ero npeacrasienue. [Ipumepsi.

31.Teopema Pucca 06 o0mieM Bujie TMHEHHOTO OrpaHUYEHHOTO (PYHKIIMOHAA
B T'MJI0€PTOBOM IPOCTPAHCTBE.

32.IIponoyKeHre TMHEMHBIX OrPaHUYEHHBIX O1epaTopoB. [Iponomkenue no
HernpepbiBHOCTU. Teopema Xana-banaxa. Crenctaus.

33.O06partHsiii orepatop. HerpepeiHas oopatiMocts. E€ ycioBust.

Teopema banaxa 06 oOpaTHOM omepaTope.

34.O0partHslii oniepatop. OO6paTUMOCTh onepaTopa OJIU3KOTr0 K €ANHUYHOMY .
O6partumocThb onepaTopa OJIM3KOTO K 00paTUMOMY.

35.CnekTp u pe30JIbBEeHTa, UX cBoicTBa. [IprmMepsl.

36. Komnakthbie oneparopsl. KoneunomepHsie onepaTopbl. EqMHUYHEIN onepaTop
B OECKOHEUHOMEPHOM MpocTpaHcTBe. OOpaTUMOCTh KOMITAKTHOTO OIepaTopa.
37.3aMKHYTOCTh MHOKECTBA KOMIIAKTHBIX OTIEPATOPOB B MHOXKECTBE
OI'PaHUYEHHBIX OIEPaTOPOB.

38.MHTErpanbHbIil oneparop.



39.Cnextp KomnakTHoro oneparopa. Hynesas touka. CoOCTBEHHBIE
4uciIa U COOCTBEHHBIE BEKTOPA.
40. Teopema ®@penronsma. [Ipumep oneparopa. 3agaHHOTO

JIMaroHaJbHOW MATPHIIEH.

41. Comnpsx€HHBbIe ornepaTopbl. COnpshKEHHBIE OIepaTopbl B THILOEPTOBOM

npoctpancTBe. CamoconpspkeHHbIE onepaTopbl. [Ipoekropsl. CBoiicTBa.
IIpumepsr.

42. CrieKTp caMOCONpshKEHHOTo oreparopa. [Ipumepsr.

43.CrieKTp KOMIAKTHOTO CaMOCOIPsHKEHHOTo omeparopa. Teopema

['uns6epralllmunra. 44.MaTerpansablie ypaBHeHus: @pearonbpma. Y paBHEHHS 2-TO
ponaa. Teopemsl

®pearonbma.

45. AnpreprnatuBa @penronsma. MHTerpansueie ypasHeHus BoibTepa.
46.MeTo/1pl pellieHusl UHTETpaJIbHbIX ypaBHeHUH @pearonbsma 2-ro

pona. Paznoxenue B psa. YpaBHEHUs] C CHMMETPUUYHBIM SAPOM.

YpaBHEHUsI C BBIPOXKICHHBIM SIIPOM.

47.nTerpanbHble ypaBHeHust @pearoiabMma 1-ro poaa.

48.Henunuelinple onepatopsl. [lpumepsl. HenpepblBHOCTE H  yCIOBHS
Jlunmmna. 49.Cxumatomue oneparopsl. Henoasuxeble Touku. Meroa
Moce0BaTENbHBIX MPUOIMKeHUN. [IpUHIINTT COKMMAIOIIIUX ONIEPATOPOB.
50.Cxumarome  omneparopsl. CleACcTBUS Y NPUMEHEHUS  NPUHIMIA
C)KMMAIOIIIUX ONEepaTopoB (MHTErpalibHble ypaBHeHUs Ppearoiabma 2-ro poja).
51.HenoaBukHblE TOYKM NPOU3BOJIBHBIX orepaTopoB. Teopema bpayaspa.
Teopema Illaynepa.

52. Iuddepenmmpyemsie  omepatopsl. [lpomsBognass @peme. [Ipumepst,
cBoiicTBa ((hopMyTa KOHEUHBIX MPUPALICHUH, YCIOBUS CHKATHSA).

53. Iuddepenmmpyempie  omeparopbl. Teopema 0  JOKaIbHOM
obpamiennn  auddepeHippyeMoro  omneparopa  (mpuUOIHKEHHBIH

oOpaTtHblii oniepaTop). Mtepauronnsiit meton HeroTona



Caejlennsi 00 yTBep:KJAeHHMH NPOrpaMMbl HA OuYepelHOil Y4eOHBbIi ToJd M perucTpauuu
N3MEeHeHu |

YueOHsblii Pemenne Buecennnie n3MeHeHHs IToamuce 3aB.

TOJI Kadeapel kadenpoii
(Ne mporokona, nara)
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