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1. Henau ocBOeHUS TUCUMIIIMHBI

[{enpro ocBOEHUS AMCHUIUIMHBI « Teopust onepatopoB» SBISAETCS:
® OCBOCHHE OCHOBHBIX MTOHATUH U METO/I0B (DYHKIIMOHAIBHOTO aHAJIN3a M TEOPUHU OIIEPATOPOB;
® CO3/IaHHE TEOPETHUYECKOW O0a3bl UIA MOCIEAYIOUIET0 OOYYEHHs CMEXHBIM MaTeMaTHYeCKUM

JTUACLUIIIAHAM;

Ilepeyenb mpogecCHOHAIBLHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIHI M TPYIAOBBIX

(yHkuuii, coOoTBeTCTBYIOIUX PO ecCHOHAIBHOMN AesITeIbHOCTH BHIIIYCKHUKOB

HaumenoBanue 1okymMeHTa Kon HawmmenoBanue 6a30B0# IpymIibl, JOIDKHOCTH
(mpodeccnn) WK CIIEIHATEHOCTH
OK3 2320 [IpenogaBarenyu B cpeHEH KOS
2340 [IpenonaBarenu B cucTeMe CrieualIbHOTO
o0pazoBaHuA
Kon u O000menHbIe TPY10BbIe PyHKIUH Tpynosbie pyHkmmn
HAUMeHOBaHHe Kon HaumenoBanue YpoBenb HaumeHoBaHue Kon Yposens
npogeccuoHaJIbLH kBauduka (moaypoBen
oro 11701 b)
CTaHIapTa KBAJTH(UKA
Uu

01.001 Ienaror [lenarornyeckas O6uienenaroruyec | A/01.6
(memarormyeckas NEATEILHOCTD IO Kast pyHKIHS. 6
JesITEbHOCTD B MPOEKTHPOBAHUIO U OO0yueHne
JIOIIIKOJIEHOM, peanu3zanuu Bocrurarensaas | A/02.6
HaYaIbHOM 00pa3oBaTeILHOTO JIESITEITBHOCTD 6
00111EM, A | mpomecca
OCHOBHOM 0011IEM, 00pazoBaTesIbHbIX 6
CpemHeM o01IeM OpraHu3aLugx PasBuBaromas A/03.6
00pa3oBaHUN) JIOLIKOJIBHOTO, JIESITETLHOCTh
(BocmiuTaTeb, HayabHOTO 001IIero, 6
YUUTEIh) OCHOBHOTO 00111€T0,

cpeHero oomero

o0pazoBaHus

[lenarormyeckast [Menarormueckas

JeSITeIBHOCTD 110 JesITeIbHOCTD 1O

MPOSKTHPOBAHUIO U peanmzanu

g | Peamsamuu 6 porpamMmm B/03.6 6

OCHOBHBIX OCHOBHOTO U

001m1eo0pa3oBaTeIbHBIX CpEeIHETO

nporpamMm o011ero

00pa3oBaHUA




2. Mecto qucuunauHbl B ctpyktype OIIOII 6akanaBpuarta
JucnurnmuHa oTHOCUTCS K 070Ky 1: «luciumimabl o BeIoopy». K wactu, popMupyemoii yaacTHUKaMU
oOpa3oBarenibHbIX OTHOIIeHUH. YuTaercs B 7,8 cemectpax. Haxoaurcs non unaexcom b1.B.J1B.03.02.

3.Pe3yJILTaTBI OCBOCHMA TUCHHUIIIMHBI (MO[[yJ'Iﬂ) Teopusi onepaTopoB

[Ipouiecc m3yueHus AUCHUIUIMHBI HaIpaBieH Ha (GbOopMUPOBaHHE 3JIEMEHTOB CJICTYFOIINX
komneTreHnuil B cootBercTBUU ¢ ®I'OC BO 110 gaHHOMY HaIpaBJICHUIO:

ITOUCK, KPUTUYECKUN aHAIN3
uHpoOpMaLUH, IPUMEHSTh
CUCTEMHBIN MOIXO0 IS
peLIeHus OCTaBIEHHBIX
3aja4

Kon HaumenoBanue Nuaukatop JOCTUXEHUS] KOMIIETEHIUU
KOMIIETCH- KOMIIETEHIIUU (3aKperUICHHBIN 32 TUCIUTLTHHOI)
U
YK-1 CriocoOeH oCyIecTBIATh VYK-1.1. Aranu3upyer 3a1ady, BbICIS €€ 0a30BbIC

COCTaBJISIOIIIHE;
YK-1.2. Onpenensiet, UHTEPIPETUPYET U PAHKUPYET
nHpOpMaIHIO, TPEOYEMYIO /ISl pEIICHHS TOCTaBICHHOM
3a1a4m;

YK-1.3. OcymiectBisieT Houck uH(GopMauu i perieHus
MOCTABJICHHOMW 3aJ[au¥l 110 Pa3IMYHBIM TUIIAM 3aIIPOCOB;
VK-1.4. Ilpu 06paboTke nHGOpMAUK OTIAYAET (PaKTHl OT
MHEHUH, HHTEPIIPETALIHIA, OLIEHOK, POpMUPYET
COOCTBEHHBIC MHEHUS M CYX/ICHUS, apTyMEHTHPYET CBOH
BBIBOJIBI M TOUKY 3PEHHS;

YK-1.5. PaccmarpuBaet u mpejiaraeT BO3MOXKHBIE
BapHUaHTHI PEIICHUS TOCTABICHHOM 3a]auy, OLICHUBAsI NX
JOCTOWHCTBA U HEJIOCTATKHU.

TIK-1 Crioco0eH CTporo noka3arthb
yTBEpXKACHHUE, chop-
MYJIMpOBaTh PE3YIbTAT,
YBHUIIETH CIIEACTBHS MOy~
YEHHOT'O pe3y/IbTaTa

[IK-1.1. 3naer yTBep)kKIeHUs, HaXOISAIIHUECS B IIUPOKOM
Jana3zoHe, TpeOyole OPUrHHaIbHOCTH aHAIN3A ;

[IK-1.2. VYmeer monb30BaThCsi OTPAOOTAHHBIMH U MajOHU3-
BECTHBIMU METOJIAMH aHAaJIN3a;

[IK-1.3. Brnageer MmeToaukaMu J0Ka3aTeNbCTB, TPEOYIOIIMMU
a0CTPaKTHOTO MBIIIJICHHS U KOMITJIEKCHOTO TIOJIX0/1a.




4. CTpyKkTypa H coep;kaHHe NUCHHUILINHBI (Moay.as) Teopusi onepaTtopoB

4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)

OO01mast Tpy10€MKOCTh TUCITUTUIMHEI COCTABIISICT 7 3a4€THBIX eIUHUII, 252 Jaca.

Bun yuedHoii padoTshl Bcero IMopsinkoBbIii HOMeEp ceMecTpa
7 8
O0mmas Tpy10eMKOCTh TUCIIUILINHBI BCETO (B 3.€.), B TOM 7 1,753.¢ 5,253.e

YUCJIIC:

KypcoBoii mpoexkr (pabora)

HE MPEyCMOTPEHO

AyIUTOPHBIC 3aHSITHS BCETO 252 72 180
(B akaj. yacax), B TOM YHCIIC:

Jlexrmmn 64 30 34

[TpakTuyeckue 3aHATHS, CEMUHAPHI 60 28 32

JlaGoparopHbie pabOThHI

CamocTosTenpHas paboTta Bcero (B akajl. yacax), B TOM YHCIIE: 101 5 96

KCP

DKx3aMeH 27 27

OO01mas TPy I0EMKOCTh TUCIIATUINHBI 252 72 180




Ne/ Buzp! yueOHoO# paboThl, BKIIIOUas @DOpMBI TEKYILEro KOHTPOJIS
Ne CaMOCTOSATEIBbHYIO pabOTy CTYICHTOB U yCIeBaeMOCTH (IO HeesIM
TPYJOEMKOCTB (B Yacax) cemectpa). DOPMBI IPOMEKYT.
HaumenoBanue aTTecT
pasnesoB U TeM
JUCUUIUTAHBI (MOLLYIsT) AynutopHas paboTta CaMocrosiTenbHas
pabota
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Moaynsb 1. 7
CamoconpsikeHHble
oneparopbl B
rMnL6epTOBOM
NpoCTpaHCTBe
1 BrioniHe HenpepbIBHBIE U 7 19 |8 |6 2 |3
CONIPSDKEHHBIE ONIEPATOPHI
2 Teopembl @peaAronbpMa U X 7 25 |10 10 3 |2
IIPUMEHEHNE
3 HopmaisHo pa3peniinmMbie 7 28 (12|12 2 |2
OIepaToOpPhI
Moayns 2. 8
OnemMeHTbICNEeKTPanbH
OVl TEOPUN NIMHEMNHbIX
oneparopos
4 CriexTp M pe30JIbBEHTA 8 41 |12 | 12 9 |8
S CrekTpaibHOE pa3ioKeHHe 8 36 |10 10 9 |7
OIIEpaTopoOB
Moayns 3. 8
OndcpepeHunpoBaHme
HeNUHEeNHbIX
onepaTopoB
6 CWIIbHBIH U cliabbIi 8 36 |10 10 9 |7
nuddepeniman
7 Teopema o HesiBHOW (yHKIMH | 8 40 |12 |12 9 |7
OO0mas Tpy10eMKOCTh, B 4acax 78 252 64 | 60 | - - - 45 | 56 | IIpomeKyTOUHAsT aTTeCTaIlHs
dopma
3auer -
3aueT ¢ OLeHKOH
Ox3aMeH +




4.2. Conep:xxaHue TUCHHUIIMHBI (MOTYJIs1)



Mooyns 1. CamoconpsdicenHble Onepamopvle 2Uibhepmosom npocmMpaHcmee

Tema 1. BnosHe HenpepbIBHBIE U CONPSKEHHBIE OIIEpaTOpbl. BrioiHe HenpephIBHbIE
ornepaTopsl U Ux cBoicTBa. ConpsikeHHbIN onepaTop. OnpeneieHue U CBOMCTRA.
CaMocorpsKeHHbIE OIIEpaToOphl B THILOEPTOBOM IpocTpaHcTBe. Hopma camoconpsikeHHOTo
oneparopa. KBagpartHslii KOpEHb U3 HEOTPULATEIBHOTO OIlEpaTopa.

Tema 2. Teopembl @penronbpma U ux npumeHenue. Teopemsl @pearonbma B
rIb0epTOBOM NpocTpaHcTBe. [IpuMenenue k uHTerpaibHbIM ypaBHeHUSIM Dpearonbma 2-ro
pona. MHTerpanpHble ypaBHEHU 2-T0 poJia, coAepKaliue napaMerp. Pemenue ¢ momouisio
UTEPUPOBAHHBIX sAAep. MeTon onpenenureneii @pearoabpma perieHuss HHTErpaaibHbIX
YPaBHEHUH, COEpKAIIMX ITapaMeTp.

Tema 3. HopmanbsHo pa3pemnmeie onepaTopsl HopMaabHO pa3zpeinMble onepaTopsl.
Herepossl 1 ¢ppenronsmoBs onepatopsl. Teopema Hukoibckoro. ApUOpPHEIE OIICHKU U
BOIIPOCHI PA3PEIIUMOCTH JTUHEHHBIX YPABHEHUMN.

Moodyns 2. Inemenmul cneKmpaibHoil meopuu JTUHEHbIX ONEPAMOPOS.

Tema 4. Criexktp u pe3osibBeHTa COOCTBEHHbIE 3HAUEHUS, COOCTBEHHBIE BEKTOPBI, CIIEKTP U
pe30JbBeHTa JIMHEHOro onepaTopa. CrekTp caMOCOINPSHKEHHOI0 OTPaHUYEHHOIO OIlepaTopa.
CriexTp BIIOJIHE HENIPEPBIBHOTO CaMOCOIPSKEHHOr0 oneparopa. CleKTp U pe30/bBEHTa
HEOIpaHUUYEHHBIX ONEPATOPOB.

Tema S. CnexTpanbHoe pas3iiokeHue onepatopoB. Oneparopsl OPTOrOHAIBHOTO
IPOEKTUPOBAHUS Ha MOANPOCTPAHCTBO B T'MJILOEPTOBOM IIPOCTPAHCTBE U UX CBOMCTBA.
WuTerpupoBanue abctpakTHBIX QyHKIUH. CrieKTpaitbHas Teopema il CaMOCOIPSKEHHOTO
orepaTopa B KOHEUHOMEPHOM IpocTpaHCcTBe. CrieKTpasabHas TeOpeMa Uil BIIOJIHE
HenpepbIBHOTO oneparopa. CrekrpanbHas QyHKIHS CaMOCONPSHKEHHOTO OIIepaTopa.
CrniekTpanbHas Teopema JijIsl CaMOCOIIPSKEHHOIO0 OTPAHUUYEHHOTO OIepaTopa.

Mooyns 3. lughghepenyuposanue nenuneitnvix onepamopos.

Tema 6. CunbHbli 1 cnadbiii quddepennnan [poussonusie pemie u ['ato. CBsi3p MeXKITY
cuIIbHOMU U cnaboi muddepenunpyemoctsio. Popmyia Teitnopa.

Tema 7. Teopema o HessBHOH (pyHKIMHN Teopema o HesBHOH (yHKIn. Teopema o

3aBHUCHMOCTH PCIICHUA )IH(l)(i)epeHIII/IaHI)HOFO YpaBHCHHA OT HAYAJIbHBIX JaHHBIX.

Tembl J1aGopaTopHbIX padoT (JIaGopaTopHbIii IPAKTHKYM)

He npenycmotpens! yuebubM manom OOIT
IIpuMepHasi TeMaTHKa KypPCOBBIX padoT

He npenycmotpens! yuebubM mianom OOIT



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,

KOJUIOKBUYMBI, 3a4CThI U 9K3aMCHBI. B TeucHue CCMCECTPOB CTYACHTHI pCHIAOT 3a/1a41, YKa3aHHBIC

peroaaBarcjicM.

6. YueOHO-MeTOoAMUYECKOE ODecleyeHre CaMOCTOATEbLHON padoThl cTyaeHTOB. O1eHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIeBAeMOCTH, IPOMEXKYTOYHOIl aTTecTallMd 10 HTOraM

OCBOEHHS THCIIUMTHHBL.
6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMH4YeCKuX
yacax)
Paznenl | CamoconpsizkeHHbIE ONIEPATOPBI 30
B TVIb0EPTOBOM NPOCTPAHCTBE
1.1 Brionse HenpeprIBHBIE U Joxnazas! Ha TeMsl: 1. CriekTp
CONPSKEHHBIE OIIEPaTOPHI. KommakTHoro omneparopa. ([1],
[3]) 2. OtHOWmICHUS MEX Ty
HOAMPOCTPAHCTBAMHU H
optonpoexropami.([4])
12 Teopembl @pearoiasma u ux Hoxnan Ha Temy Teopemsl
NpUMCHEHHE. dpearonabma st
MHTETPAJBHBIX YPaBHEHHH C
BBIPOKICHHBIM siipoM([1]
Pa3znen 2 | DiaeMeHTHICIEKTPAILHOM 20
TeOPUH JIMHEHHBIX OIePaTOPOB
2.1 CrekTp U pe3obpBeHTa Perenue 3a1a4 u
ynpaxuenuii ([5])
2.2 CrekTpajbHOE Pa3jIoKeHHE JTokaibl Ha TEMBI: 1.
OIEePaTOPOB. Wurerpan Ctunrbeca oT
abctpaktHO# GyHKImH. ([4])
2. Teopemal mi0epTa-
MImuara. ([1])
Paznen 3 | AuddepennupoBanue 23
HeJIMHEHbIX 0NepaTopoB
3.1 CunbHbii 1 cnadbiil auddepenman | Pemenue 3agay u
ynpaxuenuii ([5])
3.2 Teopema 0 HESIBHOW(DYHKIHH JlokJia | Ha TeMy: IPUMEHEHHE

TEOPEMBI O HESIBHOH (DyHKIIUU
K muddepeHnnanbHbIM
ypaBHenusM ([1])




OuneHouHble cpeacTBa AJsl TEKYUIero KOHTPOJS YCIeBAeMOCTH W TPOMeKYTOYHOI
aTTecTanuu

Kpurepum onieHkH NpomMe:KyTO4YHOM aTTecTanun B popme 3auera

Onenka | XapakTepucTuka TpeOOBaHHIl K pe3yibTaTaM arTecTaluu B popme 3ayera

«3auTeHo» TeopeTrueckoe cojiepkaHue Kypca OCBOCHO MOJHOCTBIO 0e3 MPoOeIoB WK B
11EJIOM, MJTU OOJIBIICH YacThi0, HEOOXOIUMBIC TIPAKTHYCCKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHaIoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoi yueOHbIX
3aJlaHU¥ BBIIOJTHEHBI, OT/ICIbHBIC U3 BBHITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OILIOKH.

«He 3aureno» | Teoperuueckoe cojepKaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIUMbIE HABBIKH
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICIBHBIC U3 HUX,
OOJIBITMHCTBO MPEyCMOTPEHHBIX paboyel yueOHOH mporpaMMoi 3a1aHuil He
BBITTOJIHEHO JTHOO BBIMOJIHEHO C TPyOBIMH OIIMOKaMHU, Ka4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YMCJIOM 0aioB, OJM3KUM K MUHUMYMY.

Kpurtepun onieHKH NPpOMeKYTOYHOM aTTeCTALUM B (DOPMe IK3aMeHa

Onenka XapakTepucTika TpeOOBaHUH K pe3ysIbTaTaM aTTecTanuu B hopme
9K3aMeHa
«OTnuHO» Teopernueckoe coqep;kaHre Kypca 0CBOEHO IOJTHOCThIO 0e3 Mpo0esioB,

CUCTEMHO U TIJIyOOKO, HEOOXOIMMbIE IMPAKTUYECKHE HABBIKM PadOTHI C
OCBOEGHHBIM MaTepHuajoM c(hopMUpOBaHBI, BCe MPEIyCMOTPEHHbIE pabodei
yueOHOI1 mporpamMmoit yueOHbI€ 33/1aHuUs BBIITOJHEHBI 0€3yNpedHO0, KauyeCTBO
UX BBITMIOJIHEHUS OLICHEHO YMCIIOM 0aUIOB, OJIM3KUM K MaKCHUMYyMY.

«Xopor1o» Teopernueckoe copepkaHne Kypca OCBOEHO B IesloM 0e3 mpoOeros,
HE00XO0/IMMBbIEe PAKTUYECKHUE HABBIKU PaOOThl C OCBOEHHBIM MaTEpUaJIOM B
OCHOBHOM  c(opMHpOBaHbI,  INpPEAYyCMOTpEHHbIe pabouell  y4eOHOI
MporpaMMoil yueOHbIe 3a/laHusl BHIMOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSIMH,
KaueCTBO BBINOIHEHUST OOJBIIMHCTBA 3aJaHUM OIEHEHO YHMCIOM OasioB,
OJIM3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe coaepkaHue Kypca OCBOEHO OOJbIIEH YacThio, HO
€JIbHO MPOOEITBI HE HOCST CYIIECTBEHHOTO XapaKkTepa, HEOOX0AUMbIE TPAKTHUECKUE
HaBBIKM PabOTHI C OCBOCHHBIM MaTE€pHaIOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo#l mporpaMMon yueOHBIX
3aIaHUI BBIMOJHEHBI, OT/AEJbHBIE U3 BBINOJIHEHHBIX 3aJlaHUN COAEpKaT
OIITMOKH.




«HeynosnerBop Teoperudeckoe cozepkaHne Kypca OCBOCHO YaCTHYHO, HEOOXOAUMBIC
UTEILHO» HaBBbIKK PabOTHI HE CPOPMUPOBAHBI U CHOPMUPOBAHBI OTACIbHBIE U3 HHUX,
OOJILIITMHCTBO MPEIYCMOTPEHHBIX paboueil ydeOHON MporpaMMoil yueOHBIX
3aJJaHH HE BBIIIOJIHEHO JINOO BBIIOJIHEHO C TPYOBIMH OIIMOKAMH, KA4eCTBO
WX BBITIOJIHEHUS OIICHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MUHUMYMY.

6.2. MeToau4eckne yKa3aHus 10 OPraHU3alHM CAaMOCTOSATEIbHOI padoThl CTY/ICHTOB

CamocrosrenbHas paboTa sIBJISETCS OJHUM U3 BUJOB YUEOHOH NEATEIBbHOCTH OOyYaroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
H0JX0/1a K PELICHUI0 IPo0seM yueOHOro U NpoecCHOHATBHOTO YPOBHS.

AyIuTOpHAs caMOCTOSITeIbHAs paboTa 1Mo y4eOHON AUCHUILTUHE OCYIIECTBISETCS Ha YIeOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U 110 €r0 3aJaHUIO.

BaeaynutopHas camocTosiTenbHasi paboTa BBINOJIHAETCS 110 3a/laHUIO0 MperojaaBarelis 6e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunpl 3amanuii Uil BHEayUTOPHOM CaMOCTOATENbHOM paboThl, MX XapakTep, YUUTHIBATb
cnenu(uKy u3ydaeMoi yaeOHOH TUCIMITIMHBI, WHAWBUIYAIbHBIE 0COOCHHOCTH 00YYar0IIeT0Cs.

KoHTpoab camocTosiTeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3YeTCsl KaK €JMHCTBO
IBYX (Gopm:

1.CaMOKOHTPOJIb U CaMOOLIEHKa 00y4aroerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IIPENo1aBaTeIsl.

Opranu3anus 1 pyKOBOACTBO ayJJUTOPHOI CAMOCTOSATEILHOM PadoThl

AynuTopHas caMmocTosiTelbHasi padoTa MO JUCLMILIIMHE BBIOJHSACTCS Ha y4EOHBIX 3aHATHUAX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINs U MO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATENBbHOM pabOThI SBISIOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M IMPAKTHUYECKMX PAaOOT OCYIIECTBIISAETCS Ha J1aOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jlns obecrneueHus
CaMOCTOSITENIbHOW  pal0oThl MpenojaBaTelsiMU  pa3padaThIBAIOTCS METOJMWYECKHE YKa3aHUs 110
BBITIOJTHEHUIO JIA0OPATOPHON /TIPpaKTUUYECKON PadOTHI.

Pabora ¢ nutepaTypol, ApyrUMH MCTOYHMKAMHM MH(OpPMAIMH, B T.4. 3JEKTPOHHBIMU, MOXET
pean30BbIBaThCA HAa CEMUHAPCKUX U TNMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(pOpMaLuu
MOTYT OBITH TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NurepHer.

[TpenonaBatens GopMyIUpyeT Ledb pabOThl ¢ JAHHBIM M UICTOYHUKOM HH(OpMaIUM, onpeenseT
BpeMsl Ha TPOpabOTKy NOKyMEHTa U (hOpMY OTYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 33JJaHUI Yallle BCErO MCIOJIb3YETCSI HA CEMUHAPCKOM,
MPAKTUYECKOM U JIpYruX BHaax 3aHATui. [IpobiieMHas /cutyaryionHas 3aj1ada J0JKHA UMETh YETKYIO
(bOopMyYIHPOBKY, K HEl TOJDKHBI OBITH TOCTABJIEHBI BOIPOCHI, OTBETHI HA KOTOPbIEe HEOOX0AUMO HAUTH U
o0ocHoBaTh. KpuTepuu o1ieHKH NMPpaBUILHOCTH pelIeHHs MPoOIeMHON/CUTYallMOHHON 3a/1a4M TOJIKHBI
OBITh U3BECTHBI BCEM 00YYaOLTHMCS.

Opranuzanus ¥ pyKoBOJACTBO BHeayAUTOPHOI padoThI

BaeayauTopHas caMocTosiTeNIbHAs paboTa BBIIOIHIETCS MO 3aJaHUIO MperoaBaTens, Ho 0e3
€ro HEMOCPEICTBEHHOTO Y4acCTHsI.

[lpyu mnpenbsiBIEHUH BHUJOB 33/JaHUl HAa BHEAYJUTOPHYIO CaMOCTOSITENBHYIO paboTy
PEKOMEHIyeTCsl HCIO0JIb30BaTh AUPQPEpEeHINPOBAHHBIN MOAXOA K YPOBHIO TMOJATOTOBIEHHOCTU
oOyuartomierocsi. Ilepen BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIbHON paboThl MpenojaBareib
MIPOBOAMUT KOHCYJIBTALIMIO C OIpENIeIeHUEM LIeNU 3a/laHusl, €ro COJEp:KaHHs, CPOKOB BBIIOJIHEHHUS,
OpPUEHTHPOBOYHOrO0 0OBbeMa pabOThl, OCHOBHBIX TpeOOBaHMU K pe3yibTaTaM paboThl, KpUTEpHUEB



OLICHKH, (OpM KOHTpOJIsI M NEepeyHs JuTepaTyphl. B mpoiecce KOHCYNbTallMM MPENOJaBaTeNlb
MPEIyIpPexaaeT O BOSMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUYAIOIIUXCS TIPY BHIMIOTHEHUH 3a/IaHUSI.

Jns  Merogudeckoro oOecredeHuss W PYKOBOJACTBA CaMOCTOSITEIBHOM  paboToii B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCS y4eOHBIC MOCOOMS, METOINYECKHE PEKOMEHIAINN
[0 CaMOCTOSITETIbHOM MOATOTOBKE K Pa3MYHbIM BUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JUCITUTIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYACHTOB, O0bEMa U COJICPNKAHHS CaMOCTOSTEIbHON
paboThI, GOpM KOHTPOJISI U T.II.

CamocTtosTenpHas paboTa MOKET OCYIIECTBISATHCS MHIUBUAYATHHO HITH TPYIITIAMU CTYICHTOB B
3aBHCUMOCTH OT LI€TTH, 00beMa, KOHKPETHOI TeMaTHKU CaMOCTOSITEIbHOU paboThl, YPOBHS CIOXKHOCTH,
YPOBHS TIOJITOTOBJICHHOCTH 00YYarOIIHXCSI.

Bunamu 3aganuii A1 BHEAy TMTOPHOM CaMOCTOSITENIbHON pabOThl MOTYT OBITH:

- JUIS OBJAJICHUS 3HAHUSMHU: YTCHHS TEKCTa; COCTaBIICHUS TIUIaHA TEKCTa; Tpaduieckoe
U300paKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTHPOBAHME TEKCTa; BBIMCKU U3 TEKCTa; paboTa co
CIIOBapsSIMH M CIPAaBOYHMKAM; y4eOHO-HCCIIEZOBaTeNIbCKasi paboTa; HCIOIb30BaHUE ayauo |
BUJICO3AMKCEeH, KOMIIBIOTEPHON TeXHUKH U IHTEpHET pecypcoB U Ip.;

- JUIS 3aKPETUICHHS ¥ CHCTEMAaTU3alliy 3HAHMIA: padoTa ¢ KOHCIIEKTOM JICKIIMH; TIOBTOPHAs padoTa
HaJ y4eOHBIM MaTepUaloM; COCTaBJICHHE IJIaHA, TE3WCOB OTBETA; COCTABJICHHWE TaOmuI, pedycos,
KPOCCBOPJIOB, TJOcCcapusi [UIsl CHUCTEMaTH3alMu Yy4eOHOro Marepuala; H3yuYeHue CIloBapeH,
CIIPAaBOYHHMKOB; OTBETHI Ha KOHTPOJIBHBIC BOIPOCHI;, aHATUTHYECKass 00pabOTKa TEKCTa; MOJrOTOBKA
COOO0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; TOATOTOBKA

pedepaToB, TOKIIAA0B; cocTaBieHue Onorpaduii, 3ajanuii B TECTOBOM popme u ap.

- ansa GOpMUPOBAaHMA YMEHUN: pelIeHHe 3aJad U YHOpaKHEHUH 10 o00pasily; pelieHue
BApUATUBHBIX 33J1a4 U YIPAXXHEHUN; COCTABIICHUE CXEM; PEIICHUE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3a]1a; MOJATOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; MIPOESKTUPOBAHUE U MOJAEITUPOBAHNE PA3HBIX BUIOB U
KOMITOHCHTOB NMPO(ECCHOHAIBHON JIESTSIBHOCTH, TIOJrOTOBKA MPE3ECHTAINI, TBOPUCCKUX IPOCKTOB;
MOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIICPUMEHTAIbHAS pab0Ta; MTPOSKTUPOBAHKE U
MOJIEJTMPOBAHUE PA3HBIX BUJIOB M KOMIIOHEHTOB MPO(ECCHOHABLHOM IESATEIILHOCTH U JP.

Hdns obecrnieueHusi  BHEAYIUTOPHOM  CaMOCTOSITEIBHOM  pabOThl MO  JUCHUIUIMHE
mpernojiaBatesieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui NIl CaMOCTOSITEIBHOM paboOThI, KOTOPHIi
HeoO0xouM 75t 9 GEKTUBHOTO YIIPABJICHUS JaHHBIM BUIOM yU4eOHOU AeSITENbHOCTH 00YyJaroIIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOATEIILHON pab0TOM, peryIupyeT ee 00beM
Ha OJTHO yueOHOe 3aHSATHE U OCYIIECTBIISET KOHTPOIb BBHIMOJIHEHHUS] BCEMU CTYJIEHTaMH Tpynmbl. J{is
yao0CcTBa TMpemnojaBaTeib MOXET BECTH BEIOMOCTh YyueTa BBHITIOJIHEHHS MHUHUMyMa 3aJaHui,
HEOOXOUMBI JUIS IOTTYCKa K UTOTOBOM aTTeCTallUU MO JUCITUILTHHE.

B mpomecce camocrosiTenbHOM pabOTHI CTYAEHT MPUOOpETaeT HABBIKM CaMOOPTaHU3aINH,
CaMOKOHTPOJIS, CAaMOYTPaBIEHUSI U CTAHOBHUTCS AKTHBHBIM CaMOCTOSITEIbHBIM CyOBEKTOM YyueOHOMH
JEeSITEbHOCTH.

CTyeHT caMOCTOSITENILHO OMpeNeNsieT PEKUM CBOCH BHeayJUTOPHOU padOTHI U Mepy Tpyaa,
3aTpauyMBaeMOr0 Ha OBJIQJIEHWE 3HAHUSMU W YMEHUSMH M0 KaXJOW JAUCIUIUIMHE, BBIMOJIHSIET
BHEAYIUTOPHYIO pabOTy MO MHAWBHUIYATbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
Or0/KETa BPEMEHH U IPYTUX yCIOBUM.

ExXenHEeBHO CTYJIEHT JIOJDKEH YIENSATh BBIIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUM BHEAYAUTOPHONW CAMOCTOSITENILHON pPa0OTHl CTYJEHT HUMEET TPaBo
oOpaiatbcsi K MPErnoAaBaTeo 3a KOHCYJIbTallMel C LIEJbI0 YTOUHEHHUs 3aJaHusi, GopMbl KOHTPOIS
BBITIOJIHEHHOTO 33/IaHMS.



6.3. Marepuajbl Uil NPOBedeHUS] TeKYIIero M MPOMEKYTOYHOr0 KOHTPOJS 3HAHUH
CTYyCHTOB
TemaTtuka 3a1aHUI TEKYILETr0 KOHTPOJIA

1. Ilo yactu kypca «OrpannueHHble onepatops» Haiitu HopMmy onepaTtopa A, A€HCTBYIOLIETO B
npoctpanctse C[0,1] mo mpasuiy (Af)(X)=f(x)sin(2x) + f(0)x. Hopma B npoctpanctse C[0,1] oObrunas
— paBHOMEpHasI.

2. 1o yactu kypca «Heorpanndyennsie oneparopb» VccienoBath Ha 3aMKHYTOCTb U 3aMbIKA€MOCTh
oneparop A, nerictByromuii B mpoctpancTse C[0,1] mo nmpasmiry (Af)(x)=f"(0)x, o61acThio
OTIpeJIeTICHUs OTIEpaTOpa CUUTATh MPOCTPAHCTBO BEIIECTBEHHBIX (yHKIMIA Ha oTpeske [0,1],
MMEIOLINX HENpephIBHYIO Mpon3BoaHyo. Hopma B mpoctpanctse C[0,1] oOpiuHas — paBHOMEpHAs

1. IToanpocTpancTBa, pakroprnpoctpancTBa. [Ipoctpancrsa Pperue.

2. Teopema 0 HENPEPHIBHOCTH MPEJIENa JINHEHHBIX 0TOOPaKEHHIHA

3. Teopema Xana-banaxa.

4. Teopema 0 METPU3YEMOCTH KOMIIAKTHOT'O TOTIOJIOTMYECKOTO ITPOCTPAHCTBA.

5. Cnabas TOnoa0rus B CONPsSKEHHOM ITPOCTPAHCTBE.

6. CuiibHast TeopeMa O pa3IeIeHUH BBITYKIIBIX MHOYKECTB B TOTIOJIOTHYECKOM BEKTOPHOM
IPOCTPAHCTBE.

7. HopMupoBaHue NpoCTpaHCTBA, TMHEHHbIE OTPaHUYEHHUS OllepaTopa B HOPMUPOBAHHOM
IIPOCTPAHCTBE.

8. CooTHoI1I€HKE A71pa 1 00pa3a CONPsKEHHBIX OIIEpaToOpOB.

9. Teopema 0 3aMKHYTOCTH 00pasa orneparopa.

10. KomnakTHbIe orepaTopsl.

11. Teopema I'poTenauka.

12. Teopema KakyTanu o HEMOABMKHOM TOYKE.

13. I'map0epTOBO MPOCTPAHCTBO; OTIEPATOPHI B THILOSPTOBOM IPOCTPAHCTBE;

14. CnexTpanbHas Teopema.

15. TonsipHOE pa3nokeHue orepaTopa.

16. HeorpanmueHHbBIE 3aMKHYTHIE OTIEPATOPEI.

17. [lpuBoasiee MpoCTPaHCTBO ONEpaTopa U €ro COMpsKEHHOTO.



18. JlepexTHOE UnCII0, CIEKTP U PE30JIbBEHTA 3aMKHYTOT'O OTIepaTopa.

19. CpoiicTBa CIleKTpa KOMITAKTHBIX ONIEPAaTOPOB.

20. IIpeobpazoBanue Koamu.

21. ®opmynsl Heltmanayis o6iacTeii 3Ha4eHUs CONPSKEHHOTO OIepaTopa U CHMMETPUYHOTO

pacuIMpeHus oneparopa.

22. Vluterpai 1o crneKkTpaibHOU Mepe IJi HEOTPaHUYECHHBIX (PYHKLIUH.

23. IIpsimoii MHTETpaN THIIHOEPTOBBIX TPOCTPAHCTB.

24. CBsi3b O1IepaTOpPOB YMHOXKECHHUS C PA3JI0KUMBIMU OIIEPaTOPAMHU.

I(onmpomp 0C60€HUA Komnemenuuﬁ

No Bun xontpoms KonTponupyemsie pasness Kommnereniuu,
i\t KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuropHas Pasgen 1- Pasgen 3 VYK-1, TIK-1
KOHTp.paboTa(mpos
epKa U OIICHKa)
2 Teoperuueckuii Paznen 2 YK-1, TIK-1
TECT
3 | CamocrosTensHOe Pasznen 1- Pazgen 3 YK-1, [IK-1
pemeHne
MPAKTUYECKHUX
3a/1aHUI
(aynuTopHasi)
5 JK3aMeEH B Pasgen 1 - Pasgen 3 VK-1, TIK-1
1 cemectpe

7. YueOHO-MeTOAUYECKOE

Hu

(MonyJis) cnenMaabHbie QYHKIMHU

7.1. YueOHas auteparypa:

MaATEPHAJTBHO-TCXHUYECKOE

OcHoBHas JiuTEpaTypa

o0ecmeyeHne TUCHHUILIUHBI



1. Koamoropos A. H., ®omun C. B. DnemenTsl Teopuu GyHKIMN U GYHKIMOHATHHOTO aHAIK3a.
M.: Hayka, 1996.

2. JletictBurenbHbIi aHanus B 3afadax / I1J1.Ynesaos, A.H.baxsamos. M.: ®usmatinut, 2015. ISBN

978-
5-9221-0595-8 - 30 k3.
3. 3agauu no pyHkuonaibHoMy ananusy / I[1.A.boponuun, A.M.Capuyk, U.A.Illeiinak. M.: MITHMO,
2017. ISBN: 978-5-4469-3092-3 - 30 3k3.

4. Kpatkuii kypc pyHkimonaisnoro ananusa / JI.A Jlrocrepuuk, B.M.Co6osnes. 2-¢ u3a. M.: Jlaub,

2017.
ISBN 978-5-8114-0976-1 - 30 k3.

JlonoJIHUTeILHAS JIUTepaTypa
1. B.. boraueB, O.I'.CmonsiHOB. JleficTBUTENbHBIN M (YHKIIMOHAIBHBIN aHaym3. PX]I,
M>xeBck,
2011. ISBN 978-5-93972-911-6

2. Xenemckwuii A. 5. Jlexuuu o ¢pyHKImoHamsHOMY aHanu3zy Mocksa, MITHMO, 2014. 560 c.
Teepnasiii neperuier. ISBN 978-5-4439-0141-1.

3. CanoBuununii B. A. Teopus onepatopos. 5-e¢ uzn. Ipoda, 2004. 384 ctp. ISBN 5-7107-8699-3.

4. I1L.H. Kuszes, ®ynkuunonanbnblil ananus. 208 c¢. Mocksa, YPCC, 2009, ISBN 978-5-397-
00109-0

5. Tpenorun B.A. ®yHKIIMOHANBHBINA aHATH3. Y4eOHUK. 3-¢ m31. MockBa, DU3MATIINUT, 2002.
488 ctp. ISBN 5-9221-0272-9

6. Mepa u unrerpan. [LJI. Yiesaos, M.U. Jlpsiuenko KonmndectBo crpanut 160 "o Bemycka
2002 ISBN 5-88688-055-0

7. CmonsnoB O.I'., aerynumze E.T. Kontunyanbnsie uaTerpansl. M3mn.2, mepepad. u cymr. gor.
URSS. 2015. 336 c. Teepaprii neperuter. ISBN 978-5-9710-2135-3.

8. boraues B.U., OcHOBBI TeopuM Mepbl, 2-€ u3., ToMm 1, HULL Perynsphas u xaoTHueckas InHaMHKa,
Mocksa-Hxesck, 2006 ISBN: 5-93972-432-9

9. boraues B.U1., OcHOBBI Teopuu Mephl, 2-¢ u3., ToMm 2, HULL PerymnsipHas u xaoTnueckast JUHAMUKA,
MockBa—MxkeBck, 2006 ISBN: 5-93972-433-7

10. borawes B. U. [luddepenuupyemsie Mepsl U HcuucieHue MamisBsHa. — PerynapHas u
XaoTnyeckas nuHaMuka Mocksa - xkesck, 2008. ISBN: 978-5-93972-696-2

7.2. IuTepHeT-pecypcebl

[Tockonpky B HacTosfllee BpeMs MpH padoTe ¢ nHpopMalyel MHMPOKO HUCHOIB3YIOTCS PECYPCHI
TeJIeKOMMYHUKalMOHHON ceTn «WHTepHeT» (nmanee — ceThb «VHTepHET»), TO cCleqyeT yKa3aTb
IIEPEUEHb CalTOB, HCIOJIB3YIOIUXCS Ul IOJYyYEHUs JONOJHUTENIBHBIX 3HAHUN 10 H3ydyaeMou
mucuuruinHe. Takxke cielyeT ykasaThb ajpec caifTa, coJepikailero yueOHyro HH(pOpMaIuo o Kypey
(TIpH €ro HaJIM4KH ), IPUHIUIIBI pa3MeIeHus] B HeM HH(OpPMAIK U CIIOCO0BI paboTHI C caiiToM.

Ne Ha3Banue DJ1eKTPOHHBII agpec Conep:xanue

1 Exponenta.ru Www.exponenta.ru Ha caiite pa3menieHbl 21eKTPOHHbIE YIeOHUKH,



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

CIPaBOYHHKH, CTATHH, IPUMEPAMU TPUMECHEHHSI
MaTeMaTHYECKUX TAKETOB B 00pa30BaTEIbHOM
mporiecce, IeMO-BEPCHH 11O MYJIIPHBIX
MaTeMaTHYECKUX MAKETOB, JJICKTPOHHBIC KHUTH 1
CBOOOJHO paclpoCTpaHsIeMble TPOTPAMMEI.

2. Math.ru www.math.ru MareMaTH4ecKHUi CallT 1)1 NIKOIBHUKOB,
CTYJICHTOB, yUHTEJICH 1 BCEX, KTO HHTEPECYETCS
MaTEeMaTUKOM.

3. MaremaTuka www.mathematics.ru | YueOHbIii MaTepHal 10 Pa3IMYHBIM paseiam
MaTeMaTHKH.

4, MaTtemaTuKa AJ www.xplusy. isnet.ru | ComepuT 60JIbIIOE KOTUYECTBO BUAEONEKIIUIA ISt
CTY/1€HTOB U Mpouee. IIKOJILHUKOB, a0UTYPUEHTOB M CTYJICHTOB IO
MaTeMaTHKe U (hHU3HKeE.

5. Poccuiickoe oopa- www.edu.ru DenepanbHBIA 00pa30BaTEIBHBIN TOPTAIT:

30BaHMe. YUpEXISHUS, IPOTPaMMBI, CTaHAAPTHL, BY 361, TECTHI
EID.

7.3. IIporpamMmMHoe o0ecieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajJbHO-TeXHHYeCKOe o0ecrieyeHne

B opranmzammu ydeOHOro mporiecca HEOOXOAWMBIMHU SIBIISIIOTCS CPEACTBA, OOECICUMBAIOIINE
ayJMOBH3YyAJIbHOE BOCIpHATHE y4yeOHOro Mmartepuana ( CHENHATM3MPOBAHHOE JIEMOHCTPALMOHHOE
0o0opyI0BaHUE):

1. Tocka u mein (nam 60s1ee COBpEMEHHBIE aHAJIOTHH )

2. KOMITBIOTEPHBIE H MYJIbTUMETUHHBIC TEXHOIOTHU

3.MUKpPOOH U COOTBETCTBYIOIIUE YCTAHOBKHA (s pabOThl B OONBIIMX ayJUTOPUAX C
MHOTOYHCJICHHBIMU TPYTIaMHU CTYIEHTOB).


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

Pabouast nporpamMmma nucuuruinHel Teopusi onmepaTopoB COCTaBJICHA B COOTBETCTBHH C TPEOOBAHUSMU
®I'OC BO no nanpasnenuto noarotopku 01.03.01 MaTemaTuka (ypoBEHb BBICIIETO OOpa30BaHUs
OakanaBpuaT ), yTBEPKIACHHOIO [Iprkazom MunucrepcTsa 06pazoBanus 1 Hayku PO ot 10 suBaps 2018 r. N
8 "O6 yTBepkIeHUN (e/iepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTeILHOTO CTaHJapTa BBICIIIET0 00pa30BaHuU -
OakayiaBpuar 1o HamnpasieHuro noArorosku 01.03.01 MaTtemaTuka ¢ y4ETOM HPUMEDPHOU NPOSPAMMbL Y4eOHOU
oucyunaunwsi u3 ITOOIT .

[Tporpamma ogo0pena Ha 3acenanuu kadeapsl «MareMaTHdecKuil aHaIu3»

[Tporoxoin Ne 6 ot «27» depans 2025

[Tporpamma ogoOpeHa YueOHO-METOJUIECKUM COBETOM (PU3MKO-MaTeMaTHIECKOTO (haKyIbTeTa

npoTtokos Ne 7 ot «13» mapra 2024 r.



IIpunosxenue Nel

1. llepeuenb KOMNETEHIUI, C YKa3aHUEM JTaNoB UX (popMHPOBaHUS B mpolecce
0CBOeHMs1 00pa30BaTeIbHOI MPOrpaMMBbl.

HpI/I OCBOCHUH JUCHHUITIIMHBI (MO,Z[y.TIH) KOMIICTCHIIUMHU, 3aKPCILJICHHBIC 3a Heﬁ, PCAIN3YOTCA

no temaM (paszesam) AUCHUIUIMHBI (MOJYJIf), B OMPENEICHHOM CTeneHU (MOJHOCThIO WIH B

OTOBOPEHHOW YacTH) U HA ONPEEIIEHHOM dTane

PesynbTaThl 0cBOeHUs1 AMcHUIIMHBI (Moay.as) «Teopust oneparopos»

CHUCTEMHBIN IOJIXO
JUISL PELLICHUS
TIOCTaBJIEHHBIX
3a1a4

TUTIAM 3aIlPOCOB;
VYK-1.4. ITpu o6paboTke nH(OpMAIK OTINYAET
(hakTsI OT
MHEHMH, UHTEpIpeTalni, OLIEHOK, popMUpyeT
COOCTBEHHBIC MHEHHUS U CY)KICHHS,
apryMeHTHPYET CBOU
BBIBOIBI ¥ TOUKY 3PEHHS;
VK-1.5. PaccmarpuBaer u npejiaraer
BO3MOJ)KHBIC
BapUaHTHI PELICHNs IOCTABICHHOM 3a1a4H,
OLICHUBAS X

JOCTOWHCTBA U HEJIOCTATKH.

Kon n HNuapukaropsl Jeckpunropsl
HANMEHOBaHHUeE
KOMIIETeHIIUH
Yuausepcanbubie komnerennun (YK)
VK-1.1. AHanu3upyer 3ajady, BbIIEISA €€ 3HaeT OCHOBHBIE
YK-1 0a3oBbIe MIPUHLUIIBI
Cnoco0en COCTAaBJIAIOIINE; CaMOBOCIIUTaHUA U
OCYILECTBJIATH YK-1.2. OnpenensieT, UHTEPIPETUPYET U camMo00pa3oBaHuUs,
MOUCK, KPUTUYECKU pamxupyeT uHGOpMaIHIO, TPeOyeMyto ISt PO eCCUOHAITBHOTO U
aHau3 peLICHNs TOCTABICHHON 3a/1a4U; JUYHOCTHOI'O Pa3BUTHA,
HH(pOpMaIuH, VYK-1.3. OcymecTBiseT monck nHGOpMaIyu uisg | HCXOJs U3 3Taros
NIPUMEHSATh peLIeHUs ITOCTABICHHON 3a/1a4U 10 Pa3JIM4YHbIM KapbEpHOTO poCTa U

TpeOoBaHUM phIHKA
Tpyaa.

Ymeer miaHupoBarh
cBoe pabouee Bpems U
BpeMs I
CaMOpPa3BUTHS.
(bopMyaHpOoBaTh LIEIU
JUYHOCTHOTO U
npodeccnoHaTbHOTO
Pa3BUTHS U YCIIOBUS UX
TOCTHKEHHSI, UCXOJIS U3
TEHJICHLIIUN Pa3BUTUSA
obnactu




npodeccrnoHaIbHOM
JESITeTTHHOCTH,
WHIMBUTy JIBHO-
JTMYHOCTHBIX
0COOEHHOCTEH.
Baaneer
MPAKTUYECKUM OITBITOM
TIOJTYYCHHS
JIOTIOJTHUTEIILHOTO
00pa3oBaHUs, U3yUCHUS
JIOTIOJTHUTEITLHBIX
00pa3oBaTeIbHBIX
pOrpamm.

Ipodeccnonanbubie komnerenunu (1K)

IIK-1

CrocobeH cTporo J1oka-
3aTh YTBEPXKICHUE,
chopMyITHpOBaTh
pe3yJIbTaT, YBUIETD
CJI/ICTBUS ITOJTYIEHHOTO
pe3yJbTara

IIK-1.1.  3HaeTr  yTBepXKIeHUS,
HaXOISIINECs B LIMPOKOM
JTMara3oHe, TpeOyrorre
OpPUTHHAIILHOCTH aHaJIH3a ;

IK-1.2. YMeeT  MOJb30BaTHCA
0TpabOTaHHBIMU u MaJou3-

BCCTHBIMHU MCTOJAMH aHAJIM3a,

TIK-1.3. Buanmeer MeToauKaMu
JI0Ka3aTeNbCTB, TPEOYIOINMU
a0CTPaKTHOTO MBIIIJICHHUS U
KOMITJICKCHOTO MOAXO0/a.

3HATh: YTBEPXKICHUS, HAXOSIINECS B
IIMPOKOM JIMaIia3oHe, Tpedyromme
OPUTHHAILHOCTH aHAJIH3a

YMeTh: 1071b30BaThCs OTPA0OTaHHBIMU
¥ MaJIOM3BECTHBIMUA METOJJAMH aHAJIHM3a
BaageTb: MeToaMKaMu JOKa3aTeIbCTB,
TpeOyIOIMMH a0CTPAKTHOTO
MBIIIICHHUS 1 KOMIIEKCHOTO M0JIX0/1a

OueHnBaHue 0TBETa HA BOMPOCHI N0 TEMAM JIJIsl YCTHOTO onpoca

4-6annbHas mkana (ypoensb | Iloxasarenu Kpurepuu

OCBOCHHS)

OTnnyHO (TOBBILIEHHBII - [IonHOTA M3N0KEHUS CryneHToM J1aH MOJIHbIH, B
YPOBEHB) TEOPETUYECKOI0 MaTepyuaia; | JIOTHYECKOU

- [IpaBuiibHOCTH W/WIH
apryMEHTHPOBAHHOCTh
W3JI0KEHUS
(mocnenoBaTeNbHOCTh
neicTBuil);

- CaMOCTOSITENIBHOCTh
OTBETA,

- Kynberypa peun.

Xoporio (6a30BbIi YPOBEHB)

MOCJIEeI0BATEIbHOCTH
pa3BepHYTHII OTBET Ha
MOCTaBJIEHHBIIN BOIIPOC, Iie
OH MPOJIEMOHCTPUPOBAII
3HAHUS MIPeIMETa B MOJIHOM
o0beme yueOHOM
MPOTPaMMBI, JJOCTATOYHO
rTyOOKO OCMBICITUBAET
JTUCITUTLIAHY,, TPUBOIUT
cOoOCTBEHHBIE TPUMEPHI TI0
nmpo0yieMaTrke
MOCTaBJIEHHOT'O BOMpPOCa
CrynieHTOoM J1aH
pa3BEpHYTHIN OTBET Ha




MOCTaBJIEHHBIN BOMPOC,
MIPUBOJUT IIPUMEPHI, B
OTBETE MPUCYTCTBYET
CcBOOOAHOE BIIAJICHUE
MOHOJIOTHYECKOU Peublo,
JIOTUYHOCTb U
MIOCJIEA0BATEIBHOCTh
otBeTta. O1HaKO
JIOITyCKAeTCsl HETOUHOCTh B
OTBETE.

VY 10BIIETBOPUTEIIBHO
(TOpOTOBBI YPOBEHB)

CTyneHToM J1aH OTBET,
CBHJICTEILCTBYIOIINHN B
OCHOBHOM O 3HaHHUH
MIPOLIECCOB U3y4aeMOn
IUACIUIIINHEL,
OTJINYAFOLIMICS

HEZ0CTaTOYHOU TITyOuHON U
IIOJIHOTOM PaCKPBITUS TEMBI,
3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEZ0CTaTOYHBIM YMEHUEM
JlaBaTh apryMEHTHPOBAaHHbIE
OTBETHI U IPUBOIUTD
IIPUMEPBI, HEAOCTATOYHO
CBOOOJHBIM BJIJICHUEM
MOHOJIOTMYECKOU PEUBIO,
JIOTUYHOCTBIO U
IIOCJIE0BATEIBHOCTHIO
OTBETA.

HeynosnerBoputensHO
(ypoBeHb He c(hOpMHPOBaH)

CTyneHToM J1aH OTBET,
KOTOPBIA COZIEPIKUT PAA
CEPbE3HBIX HETOUYHOCTEM,
00OHapy KUBaIOLIHH
HE3HaHUe MPOLIECCOB
U3y4aeMOH NpeAMETHON
00J1aCTH, OTJIMYAIOIHUIACS
HETITyOOKHUM PacKphITHEM
TEMbI, HE3HaHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMEHHEM /1aBaTh
apryMeHTHPOBaHHbIE
OTBETHI, CIIa0bIM BJIaJICHUEM
MOHOJIOTMYECKOU PEUbIO,
OTCYTCTBUEM JIOTHYHOCTH U
I10CJIEI0BATENBHOCTH.
CryneHT He crioco0eH
OTBETUTH HA BOIPOCHI IAXKE
IIPU JTOTIOJTHUTEIbHBIX
HaBOJALIMX BOIPOCAX
IIPEoiaBaTes.

OuneHuBaHHe 0TBETAa HA JK3aMeHe




Orenka

XapakTepucTuka TpeOOBaHUI K pe3ylbTaTaM aTTecTaluu B popMe SK3aMeHa

«OTIM4IHOY

Teopernueckoe comepkaHue Kypca OCBOSHO IOJHOCTBIO 0e3 MpoOeros,
CHCTCMHO U FJ'Iy6OK0, HCO6XO,I[I/IMBIG NPAKTUYCCKHUE HABBIKH pa60TH C OCBOCHHBIM
MaTepuanioM Cc(OPMHUPOBaHBI, BCE MPEAYCMOTPEHHBIE paboyeil  y4eOHOM
nporpaMMoﬁ y‘le6HH€ 3a1aHusI BBITIOJTHCHBI 6e3ynpeqH0, Ka4eCTBO UX BBIIIOJTHCHHUA
OIIEHEHO YHUCIIOM OaJIOB, OJIM3KUM K MAKCUMYMY.

«Xopouo»

Teopernueckoe cojepKaHHEe Kypca OCBOCHO B IejIoM 0e3 mpoOesoB,
HEOOXOJUMBIC TPAKTHYSCKUE HAaBBIKM pPabOTBl C OCBOCHHBIM MAaTEpHUajOM B
OCHOBHOM C(OPMHUPOBAHBI, MPEIyCMOTpeHHbIE paboueil yd4eOHOH MporpaMMoin
y4eOHBbIC 3aJaHUs BBIIOJHEHBI C OTJCIBHBIMH HETOYHOCTSIMH, KA4e€CTBO
BBIITOJTHEHHS OOJBIIMHCTBA 3alJaHUK  OIEHEHO YHCJIOM 0alljioB, OJHM3KHM K
MaKCHMYMY.

«Y IOBIIETBOPUTE

Teopernueckoe conepkaHue Kypca OCBOSHO OOJbIIEH YacThiO, HO MPOOEITHI

JIBHO»

HE HOCST CYIICCTBEHHOTO XapaKTepa, HeOOXOMMBIC MTPAKTHYSCKUE HABBIKU Pa0OTHI
C OCBOCHHBIM MAaTepUaloOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBITUHCTBO
MPEyCMOTPEHHBIX padoueii yueOHOM mporpaMMoil yueOHBIX 3aJaHUH BBITTOJHEHBI,
OTJICJIbHBIC M3 BBITIOJHEHHBIX 3aJIaHUM COJEPIKAT OLIHOKH.

«HeyznosnetBopu
TETBHO»

Teopernueckoe conepkaHue Kypca OCBOGHO YaCTUYHO, HEOOXOIMMBIE
HaBBIKK paboOTHl He c(OpMHUpOBaHBI WKW CHOPMUPOBAHBI OTACIbHBIE W3 HHX,
OONBIIMHCTBO TPETyCMOTPEHHBIX paboueil y4eOHOW MporpaMMol y9eOHBIX
3aJaHUi HE BBIIOJHEHO JHUOO BBITIOJIHEHO C TPYOBIMH OIIMOKaMH, KaueCTBO WX
BBIIIOJTHEHUS OLICHCHO YUCJIOM GaHHOB, 6JII/I3KI/IM K MUHUMYMY.

MaTepI/IaJIBI AJISI MPOBEACHUSA TEKYIIETr0 U MPOMEKYTOYHOI0 KOHTPOJISA 3HAHUM CTYACHTOB

1. Onpenenenne METPUUECKOTO IPOCTPAHCTBA.

. Hepasenctsa I'enbiepa 1 MunkoBckoro. IIpumepsr MeTpuyeckux

IPOCTPAHCTB.

. CXO}II/IMOCTI). HerepLIBHOCTI) MCTPUKH. OTKpI)ITI)Ie 3aMKHYTBEIC MHOXXECTBa 1

WX CBOMCTBA.

4. CenapabenbHble mpocTpaHcTBa. [Ipumeps.

5. [lonHbie MeTpuYeckue npocTpaHcTBa. [IpHHINIT BIOKEHHBIX IIAPOB.

6. Teopema bapa.

7. [IpuHIIUTI CKUMAIOITUX OTOOPaKEHUH.

. I[IpunosxeHnune npuHIMNA CKUMAIOIINUX 0TOOPaKEHUH K MHTErpalbHbIM

YPaBHECHHUSIM.

9. IlpunoxxeHue NpUHIUIA CKUMAIOIINX 0TOOpakeHuH k 3agaue Komm.




10. KoMmakTHOCTh B METPUUYECKUX MTPOCTPAHCTBAX. TE€OPEMBI O HENPEPHIBHBIX
(YHKIMSAX Ha KOMITAKTHBIX MHOKECTBAX.
11. Kpurepuii kommakTHOCTH Xaycaopda.

12.  Kpurepuii Apiiena OTHOCUTEIbHON KOMIIAKTHOCTA MHOYKECTB B IPOCTPAHCTBE
HENPEPBIBHBIX (PYHKIIHH.
13. Teopema Ileano.
14. JIuneitnple HOpMUPOBaHHBIE TPOCTpaHCTBa. HempepbiBHOCTH

anreOpanveckux orneparnuid 1 HopMbl. [Ipumepst JIHII. Psbr B 6aHaxoBbIx



IPOCTPAHCTBAX.
15. Ilpenrunp6epToBBI MPOCTpaHCTBA. Teopema 0 HopMe.

16. CpoiicTBa ckassspHOTO Mpou3BeAeHUs1. OpToroHaabHOCTB. [Iporecc
OPTOTOHAIN3AIHH.
17. OpronopmupoBaHHbIi 6a3uc. Teopema o CyIecTBOBaHUH.
18. Teopema Pucca — @umiepa o pa3iokKeHHH 10 OPTOHOPMUPOBAHHOMY Oa3uUCy.
19. Teopema 006 OPTOTOHATBHOM Pa3TIOKCHHH.
20. ITpumeps! OpTOHOPMUPOBAHHBIX OA3HCOB.
21. Teopema 00 nzoMopdu3Me ruabOEPTOBBIX MPOCTPAHCTB.

22. Jluneitnsie oneparopsl. HempepbIBHOCTS M orpaHndeHHOCTh. Hopma
oreparopa. Teopema 0 ee BRIYHCICHHN.

23. IIpumepsl oriepaTopoB: HHTETPAIBLHBIC OIIEPATOPEI, OTIEPATOP OPTOTOHATIHLHOTO
POCKTHPOBAHUS, TUHEWHBIEC (DYHKIIMOHAIIBI.
24. TeopeMa 0 IPOJIOJHKEHUH ONEPaTOpa MO HEMPEPHIBHOCTH.

25. JleficTBus HaI IMHEHHBIMHU orlepaTopaMu. Teopema o MOJIHOTE MTPOCTPAHCTBA
OIIEepaTOpOB.
26. PaBHOMEpHas ¥ IOTOYEYHAS CXOIMMOCTH IOCIIE0BATEIHLHOCTEH OMepaTopoB.
27. IlpuHIUN paBHOMEPHOM OTPaHUYEHHOCTH.
28. Kputepuii noTroue4Hoi cX0IMMOCTH.
29. O6paTtumeble orepatopsl. OOMIHIA KpUTEPHA 00PATUMOCTH.
30. Teopema 06 0OpPaTUMOCTH OTIEpPaTOPa, OJTUZKOTO K SAMHUIHOMY.
31. Teopema 06 0OpaTUMOCTH OTIepaTopa, OJTU3KOT0 K 00paTUMOMY.
32. [IpunoxxeHue TeopeM 006 0OPaTUMOCTH K MHTETPAJIbHBIM YPABHEHHUSIM.

33.  CrnekTp 1 pe30JibBEHTa JINHEHHOT0 OTrpaHUYEHHOT0 oneparopa. Teopema o
PE30JIBBEHTE U PE30JIbBEHTHOM MHOXKECTBE.
34. TIpumMepsl HCCIIeIOBAHNUS CIIEKTPOB OIEPATOPOB.

3AJJAHUA JUISI CAMOCTOSITEJIbHOM PABOTHI CTYJEHTOB

4.2 ®oHJI OLICHOYHBIX CPENICTB JJIs IPOBEIACHIS IPOMEKYTOYHON aTTeCTalluu



Bomnpocsl k 3auety B / cemecTpe
1. OO1mas KOHCTPYKIIMSI TIOCTPOCHUS MEPHI.
2. Mepa JleGera Ha npsMoii.
3. Mepa Jlebera u mepa XKopnana.
4. IlpuMepbl MHOXKECTB M3MEPHUMBIX 110 Jlebery.
5. CroiicTBa mepsbl JIeOera 1 MHOKECTB U3MEPUMBIX 110 Jlebery.
6. M3mepumocts 1o Jlebery HeorpaHH4eHHBIX MHOKECTB.
7. Ilonsitue mouTH Beroay (1.B.). DkBUBaJIEHTHBIE QYHKIUU. CyIIIECTBEHHO
OrpaHUYeHHBIC (DYHKIIHH.
8. Ilonsitre u3mepumoii pyHnkuuu. [Ipumepsr.
9. CpoiicTBa H3MEPUMBIX (DYHKITHIA.
10. I3MepuMOCTh HETIPEPBIBHBIX (PYHKITHIA.
11. Teopema Jly3una. [Ipumep.
12. Unrerpanbubie cymmsbl Jlebera u Pumana.
13. Unrerpan Jlebera it orpaHudeHHBIX QyHKIHA. HIKHSS 1 BEpXHSS CyMMBI
JleGera.
14. Kpurepuii cymectBoBanus uuterpania Jlebera.
15. Unrerpan Jle6era u unterpan Pumana. CreneHHble GyHKIUU.
16. Unterpan Jlebera 1y HeoTpuLaTenbHbIX QYyHKIMNA. BepTukanbHble cpe3ku.
17. Unrerpan JleOera ass npon3BOIbHBIX (PYHKIUN. AGCOTIOTHAS
UHTETPHPYEMOCTb.
18. CpoiicTBa nHTerpaa Jiebera u cyMMupyembIx QyHKIHHA (JITHEHHOCTH 110
(GYHKINH, aIUTUBHOCTH 110 MHO>KECTBY UHTETPUPOBAHHUS).
19. CgoiictBa unTerpana Jlebera u cyMmmupyeMbIx (GyHKINN (PaBEHCTBO HYJIIO U
HOJOXKUTEITBHOCTB).
20. CroiictBa nnTerpana Jlebera u cyMMupyeMbIX (yHKIIUH (HEPaBEHCTRA).
21. CroiictBa naTerpasia Jlebera u cyMMupyeMbIX (GyHKINN (a0OCOTIOTHAS

CYMMHPYEMOCTB ).



22. CoiicTBa uHTerpana Jlebera u cyMMupyembix (QDyHKIHH (0CTaTOYHBIH
NpU3HAK CyMMHUPYEMOCTH).

23. IlpenensHbIi epexo 1o 3HaKoM uHTerpana Jlebera. Teopema JleGera.
[Tpumepsl.

24. Nnterpan JleGera ¢ mepeMeHHBIM BEpXHHUM MpezenoM. CBOHCTBa.

25. Nnterpan JleGera c mepeMeHHBIM BEpXHHUM TpeesioM. BoccranoBienue
(GYHKINHU IO TIPOU3BOJHOM, KAHTOPOBHI (PYHKIINH.

26. IIpocTpancTBa KOHEYHOMEPHBIX BEKTOPOB M IIPOCTpaHcTBa (GhyHKIui Lp.

27. IlpoctpanctBa Lp. ToxkaecTBEHHOCTh 9KBUBANCHTHBIX (QyHKIUH. [Ipumepsi.
28. JIuneiiHast CTpPyKTypa 1 OECKOHEYHOMEPHOCTH IpocTpaHcTBa Lp. Crenennas
cucreMa. TpuroHoMerpuyeckas CHCTEMa.

29. Hopma n MeTpudeckasi CTpyKTypa B IpocTpaHCcTBax Lp.

30. Hepagencrsa ['énbaepa 1 MUHKOBCKOTO.

31. CooTHomIEHHs MEXTy IpocTpaHcTBamu Lp.

32. CxonumocTs B mpocTpancTBax Lp. Ilpumepsr.

33. CBolicTBa PEIENIOB U CXOSIINXCS TOCIIeA0BaTeIbHOCTEH B L:
€/IMHCTBEHHOCTH Tpe/ena.

34. CBolicTBa PEIEIIOB U MOCIIEI0BATEILHOCTEH, CXOIMIUXCS B Lp:
HETPEPHIBHOCTH TMHEWHBIX OTIepaIlHid, HOPMBI H PACCTOSHUSI.

35. CBolicTBa PEEIIOB U MOCIEI0BATEILHOCTEH, CXOIIIUXCS B Lp:
OTPaHUYEHHOCTh M CXOJAUMOCTb.

36. CBo¥icTBa IPEJIEIOB U IMOCIIEIOBATEIILHOCTEH, CXOAAIUXCS B LP: moTouedHast
CXOJIUMOCTB M CXOJUMOCTb B Lp.

37. CBolicTBa pe/IesIOB U MOCIEA0BATEIbHOCTEH, cXoaamuxcs B Lp, cxoauMocTsb
NIPY Pa3HBIX P.

38. [TonHoTa npocTpancTB Lp. @yHaaMeHTalIbHbIE TOCIE10BATEILHOCTH.
CoiicTBa (JIuHEHHbIE ONepalnuy, OrpaHUYEHHOCTD).

39. [TomroTa MpocTpaHCcTB LP. dyHIaMEeHTabHBIE TOCIEI0OBATEIILHOCTH.



CaoiicTBa (CXOUMOCTb).
40. ITomroTa mpoctpaHcTB Lp. Teopema dumiepa.
41. Tlonnora npoctpancTs Lp. Crxumaromuecs nocie1oBaTeIbHOCTH.
42. Psigpl B mpocTpancTBax Lp ( cxoaumocTts, CBOWCTBA, HEOOXOIUMBIH IPU3HAK,
npusHak Beliepmpacca).
43. TpuronomeTrpuieckue psjpl B mpoctpanctse L (-, ). [Ipumenenne npusnaka
Benepurpacca, reopema Pucca.
44. 11noTHOCTH MHOXECTB B IpocTpaHcTBax Lp. OcHoBHBIE MOHATHSA. MHOXKECTBO
HenpepbIBHbIX (QyHKIMIA B ipocTpancTBax Lp. [TonHble cucteMsl QyHKIMHA 1
0a3uCBL.
45. I1110THOCTH MHOXKECTB B pocTpaHcTBax LP. MHOXkecTBO areOpandeckux
MHOTI'OYJIEHOB M MHO>KECTBO TPUIOHOMETPUUYECKMX MHOTO4JIeHOB. Cucrema
MHorowieHoB Jlexanpa. Tpuronomerpuueckas cucrema.
46. ITpoctpanctBo L2 (-1, m). CkanspHoe npousBeicHue U Hopma. HepaBeHCTBO
Komm.
47. IpoctpanctBo L2 (-m, m).Optoronansuocts. [Tpumepst. [Ipoekius Ha
KOHeuHYy1o cucteMy (yHkiuii. CoiicTBa. TpuroHomerpuueckas cucrema.
OproroHanbHOCTb. [IpoekIyst Ha TPUTOHOMETPUUECKYIO CUCTEMY .
48. Tpuronometpuueckuii psa Pypoe s Gpyrkuun u3 L2 (-, m). Kosdpduimentsr
®Dypbe. DKCTpeMaIbHOCTh YaCTHUHBIX cyMM psiia Dypbe. HepaBenctBo beccens.
PaenctBo IlapceBainsa. CxoauMOCTh TPUTOHOMETPUYECKOTo psifa Dypbe.
49. Tpuronomerpuueckuii 6a3uc B L2 (-mm, m) u L2 (a, B). Pa3nokenue ToabKO M0
CHHYyCaM WJIH TOJBKO 10 KocuHycaM. Teopema Pucca-®duiepa.

Bonpoch! k 3x3ameny B 8 cemecTpe
1. JIuneiinsie npoctpancTBa. OCHOBHBIE MOHATHSA: JIMHEHHAS HE3aBUCUMOCTD,
pa3sMepHOCTh, U30MOPQH3M.
2. Metpuueckue npoctpancTBa. OCHOBHBIE TOHATHS: T€OMETPHUS, TOMOIOT U,

CXOJIUMOCTh, U30MOPHU3M.



3. CornacoBaHHOCTb JIMHEHHON U METPUUYECKON CTPYKTYP B TPOU3BOJILHOM
IIPOCTPAHCTBE.

4. HopmupoBaHHbIe mpocTpancTBa. MeTrpuka. CoriiacoBaHHOCTh JIMHEHHOU U
METPUYECKOMN CTPYKTYP B HOPMUPOBAHHOM IIPOCTPAHCTBE.

5. CXoauMocTh B HOPMUPOBAaHHBIX ITpocTpaHcTBax. CBoMCTBA.

6. OcHOBHBIE TPUMEPHI HOPMUPOBAHHBIX MPOCTPAHCTB.

/. ITotHBIE HOPMUPOBAHHBIE IPOCTPAHCTBA. OCHOBHBIE MOHATHS.
Koneunomepnsie npocrpanctsa. [Ipumepsl.

8. UTepanioHHbBIE IOCIEIOBATEIIEHOCTH B IOJTHBIX HOPMUPOBAHHBIX
IIPOCTPAHCTBAX.

9. TeopeMbl 0 IOMIOJIHEHUH U TTOJTHOM HOPMHUPOBAHHOM TPOCTPAHCTBE.

10. Psinpl B HOpMUpOBaHHBIX ITpocTpaHcTBax. [Ipusnak BeliepmTpacca.
11.IIn10THOCTE MHOKECTB B HOPMUPOBAaHHBIX IIpocTpaHcTBax. CenapalenbHble
IIPOCTPAHCTBA.

12.TlonHble TUHEIHBIE HE3aBUCUMBbIE cucTeMbl. ba3ucel. CTeneHHas cuctema.
Tpuronomerpuudeckast CUCTEMA.

13. KoMIakTHOCTh ¥ IPEIKOMIIAKTHOCTh B HOPMUPOBAHHBIX U OaHAaXOBbBIX
npocrpaHcTBax. IIpumepst.

14. HenpepsiBHble 0TOOpaskeHus. Teopema Beliepmrpacca. CymiecTBoBaHue
HaAWITY4IIero NpuoImKeHus.

15.TTonnas orpannueHHocTh. Teopema Xaycnopda. Teopema Puca.

16. [IpeqKOMIIaKTHOCTh B KOHKPETHBIX O€CKOHEUHOMEPHBIX IPOCTPAHCTBAX.
17.EBximmoBsl npoctpancTBa. Hopmupyemocts. HepasencrBa Komm. CBolictBa
CKQJIIPHOTO IIPOU3BEICHUS.

18. OpTOroHAILHOCTH B €BKJIMJOBBIX IPOCTpaHCTBaX. OpTOroHann3anus JMHENHO
HE3aBUCUMOM CUCTEMBI B €BKIMJ0BOM MpocTpaHcTBe. [lommHoMel JIexanapa.
19. Psanp1 dypobe B eBkinoBoM mpoctpancTse. Koadpdunmentsr Oypre.

Cxonumocts pana @ypre. HepaBenctBo beccens. PaBenctso Ilapcesais.



20. Koappunmentsr @ypoe. Cxonumocts psaga Oypbe K JAHHOMY JIEMEHTY.

21. CyuiecTBOBaHHE OPTOHOPMUPOBAHHOT 0 0a3uca B cenapadbeabHOM €BKIINI0BOM
IIPOCTPAHCTBE.

22. Teopema Pucca-®umepa B TiiibOEpTOBOM MPOCTPAHCTBE.

23.M30Mop¢u3M cenapabenbHbIX THIbOEPTOBBIX IPOCTPAHCTB.

24. Pa3znosxeHue rub0epToBa NPOCTPAHCTBA B OPTOIOHAIBHYIO CYMMY
noanpocrpadcTs. CiencTBus.

25. Hanmyunme npuOamkeHus B TiIb0EPTOBBIX TPOCTPAHCTBAX.

26.JIunelinble onepatopsl U (pyHKLIMOHABL. HenpepblBHOCTh U OTPaHUYEHHOCTb.
Hopwma.

27.JIuHeiiHble onepaToOpbl B KOHEYUHOMEPHBIX IPOCTPAHCTBAX.

28.UuTerpasibHBINA ONIEpaTOp

29.IIpocTpaHCTBO TMHEMHBIX OTPaHUUEHHBIX ONIEPAaTOPOB. P4 bl iepaTopos.
30.ConpsixenHoe npoctpanctBo. Ero npencrasienue. [Ipumepsi.

31.Teopema Pucca 06 o011eM BHUI€ JIMHEHHOTO OrPaHUYEHHOTO (PYHKIMOHANA B
THJIOEPTOBOM MTPOCTPAHCTBE.

32.IIponomkeHne TMHENHBIX OTPAaHUYEHHBIX OnepaTopoB. IIponoirkenne no
HernpepbIBHOCTU. Teopema Xana-banaxa. Crnencrpust.

33.O6patHslii oneparop. HenpepsiHas ooparumocts. E¢ ycnosus. Teopema
banaxa 06 o6patHOM omepartope.

34.00parHsIii onieparop. O6paTUMOCTh onieparopa OJIU3KOT0 K €TUHUYHOMY.
OO6patumMocTh ornepaTopa OJIM3KOTO K 00paTHMOMY.

35.CnexTp 1 pe30JabBeHTa, uX cBoicTBa. [Ipumepsr.

36.KomnakTtHele onepatopsl. KoHeuHOMepHBIE oniepaTtopbl. EAMHUUYHEIN onepaTop
B OECKOHEYHOMEPHOM IpocTpaHcTBe. OOpaTUMOCTh KOMITAKTHOTO OIEpaTopa.
37.3aMKHYTOCTb MHO>KECTBA KOMITAKTHBIX OTIIEPATOPOB B MHOXKECTBE
OTpaHUUYEHHBIX ONEPATOPOB.

38.MHTErpasibHbIi orepaTop.



39. CniexTp KOMHIakTHOTO oneparopa. HyneBas Touka. CoOCTBEHHBIE Unciia

1 COOCTBEHHBIE BEKTOPA.

40. Teopema @pearonbma. [Ipumep oneparopa. 3ajaHHOTO

JIMarOHaJbHOW MATPULICH.

41. ComnpspxeHHble orieparopbl. ConpsKEHHbIE OIIEPaTOPhl B TMIILOEPTOBOM
npoctpancte. CamoconpsibkeHHbIE oniepaTopsl. [IpoekTopel. CBoiicTBA.
ITpumepsl.

42.CexTp caMmoconpsKEHHOTo onepaTtopa. [Ipumepsi.

43.CnekTp KOMIIAKTHOTO CaMOCOIPsHKEHHOTO oreparopa. Teopema
I'mnp6epralllmunra. 44.MaTerpansusie ypaBaenus ®@penroiapma. Y paBHeHHS 2-TO
pona. Teopemsl

®penrosnbma.

45. AnprepHatuBa @pearonsMa. iaTerpansubie ypaBHeHnus BoabTepa.

46. MeTo/1bI pelIeHus] HHTETpalIbHBIX YpaBHEHUH Ppearoabma 2-ro poja.
Pa3noxxenue B psaa. YpaBHEHHUS] C CHAMMETPUYHBIM SIIPOM. Y paBHEHUS C
BBIPOXKIEHHBIM IPOM.

47 VlarerpanbHble ypaBHeHus @pearosnsma 1-ro pona.

48.Henuuelinble omnepatopsl. [Ipumepsl. HemnpepslBHOCTE H  yCiOBHS
JIunmmna. 49.Cxumaromue onepatopsl. Henonsuknele Touku. Merton
MOCJIE0BATENbHBIX MPUOIMKEHUH. [IpHHIMI CKMUMAIOIIKX ONEpaToOpoB.
50.Cxumatomvie  omepatopsl. ClencTBUSS Y NPUMEHEHUs  MPUHIUIA
CKUMAIOIINX ONepaTopoB (MHTErpajibHble ypaBHeHUs: dpenronbma 2-ro pona).
51.HenoaBuKHbIE TOYKH MPOU3BOJBHBIX omnepaTopoB. Teopema bpayapa.
Teopema [llaynepa.

52. ludbdepenuupyembie  omepatopbl. [IpomsBomnas @peme. [lpumepst,
cBoiicTBa ((hopMyIia KOHEUHBIX IPUPALICHUH, YCIOBUS CHKATHUSA).
53.ludbdepenniupyempie  omeparopbl. TeopemMa O  JOKaJIbHOM
obpamennun  muddepeHnEpyemMoro  omeparopa  (MpUOIMHKEHHBIN

oOpatHblii onieparop). tepaunonnsiii Metoq HeroTona



CBeneHust 00 yTBepKI€HHH NPOrpaMMbl HAa OYepedHONl Y4eOHbIH ol W Pperucrpamuu
H3MEHEeHU

YueOHEbIH Pemenue Bueceunrsie n3MeHeHUS IToamuce 3aB.

Toj Kadeapsl kadempoit
(Ne mporokora, nara)







