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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctynmvza 51.0.19 ®yHKIMOHAIBHBIN aHaMU3 OTHOCHUTCS K 00s13aTe/IbHOM 4acTH 00pa3oBaTeIbHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

opmyauposamsb u
pewamb akmyabHble
U 3Ha@uuUMble
npob6aembl
¢yHoameHmanbHou
mamemamuku

U MexaHuKu

mamemamuyueckux OUCYUnaIuH
U Opyaux ecmecmeeHHbIX HayK
OIIK-1.2: Ymeem
¢opmynuposams,
aHanu3uposams U pewdams
npogeccuoHanbHble 3a0auu ¢
npumeHeHuem
¢pyHOaMeHmManbHbIX 3HAHULL
mamemamuku, pusuxu u
Opyaux ecmecmeeHHbIX HayK
OIIK-1.3: meem
npakmuveckuti onbim
NOCMAHOBKU U peleHus
aKmyanbHbIX 3a0au

mMmamemamuku U MexaHuku

ymeepacoeHus OUCYUNAUHbI
«DYHKYUOHANBbHDIU aHANU3»:

1. Hynesas mepa. Ycnosue
«noumu 8crooy».

2. OnpedeneHue uHmezpana
Jlebeza, e2o ceoticmaa.
Ilpocmpaxcmeo L

3. IMonsimus deotiHo20 u
NOBMOPHO20 UHMe2panos
Jlebeza. Teopema DyOUHU.

4. Hsmepumble
MHOcecmsa u ¢pyHKyuu.

5. Onpedenernue MII u
Mempuueckoli 2pynnbl,
ceolicmea paccmosiHusi.

6. IIpeden. Cmbica npedena
8 HEKOMOpbIX KOHKpemHblx MIT.
7. IInomuble MHOJCecmaa.
TIpumepbi 8cto0y n10mHbIX
MHOJcecme pyHKYuil.

8. CenapabenbHoe MII.
CenapabenbHocmb
nooMHodcecmed.

9. Cxoosiwuecs 8 cebe
nocnedogamenbHocmu. ITonHoe
MII.

10. HenpepbigHble
onepayuu. Jlunwuy-
HenpepbleHble onepayuul.

11. IIpunyun corcumarowjux
omobpadiceHutl 8 nonHom MIIL.
12. JluHeliHoe
npocmpaHcmeo. JIuHeliHO
He3agucuMble CUCmeMbl.

13. Ilpeden g JIHII.

®dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{UH (Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH MO JUCLHIIIHHE KOHTPOJIA NMPOMeKyTOYHOH
(xopm, cofiepkaHue ycrneBaemMoCTH arTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: 3Haem 0CHO8bL OIIK-1.1: Tecm
Haxooums, ¢yHOameHmanbHbIX pusuko-  |3Hamb noHsIMus u 3quém:

KoumposnbHble
80NpOCh!




HenpepbigHocmb HOpMb! U
apugmemuueckux Oeticmeuti.
14. Ilonnas cucmema
3nemenmos. I[Ipumepbi NOAHBIX
cucmem ¢yHKyuil.

15. JluHelinbiii
02paHuyeHHblil onepamop.

16. Hopwma onepamopa,
¢opmynbi 0151 Hopmbl. TIpumepbl
OYEHKU HOPMbL.

17. Ipunyun cacumarowjux
omobpadiceHuil 045 AUHeliHO20
ypasHeHusi 8 B-npocmpaxcmae.
18. OyeHku Hopm
KOMNno3uyuu u umepayuu.

19. P50 nuneliHbIx
02paHuUYeHHbIX 0Nepamopos.
P50 umepayuti.

20. Ycnosus
cyujecmeogaHus u
02paHuyeHHoCmu obpamHo2o
onepamopa.

21. Kpumepuli aunetiHol
He3aeucuMocmu cucmembil
3/1eMeHmos.

22. Tuabbepmogo
npocmpaxcmeo (H-
npocmpaHcmeo).

23. Jlunelinas
He3aguCuMOCmb OPMO2OHANLHOU
cucmembl HeHy/1e8bIX
3/1eMeHmos.

24. Teopema o paznodiceHuu
2nemeHma e psi0 Pypbe 8
cenapabenbHom H-
npocmpaxcmae.

25. OpmozoHanbHoe
donosHeHue.

26. CobcmeeHHble 8eKMopbl
u yucna (3HaveHus)
CamoconpsdHceHHo20
onepamopa.

27. CobcmeeHHoe
noonpocmpaHcmeo
CamoconpsdceHHo20
KOMNAKmMHo20 onepamopa.

28. IIpouseodHble no Dpewe
u I'amo. Ceolicmea cunbHoll

NPOU3800HOIl.

OIlK-1.2:
Ymemb
Hcnoab3osamb Ha npakmuke

3HAHUA, no/ly4eHHble npu




U3yueHuU OUCYUNAUHDL
«DYHKYUOHA/NbHDIU AHAAU3»:

1. Onpedensimb 0bn1adaem nu
paccmampugaemast
Xapakmepucmuka napbl
3/1eMeHMo8 NPpoCmMpaHcmea
ceolicmeamu Mempuku.

2. IIposepsimb npumeHUMOCMb U
npumeHsimb K npubAUNCEHHOMY
peleHUI0 NPUHYUN CHCUMArOWUuX
omobpadiceHutl.

3. IIposepsimb
0OpMO2OHANLHOCb 3A0AHHOU
cucmeMbl 31eMeHMo8 U, 8 cyuae
ee NoNHOMbl, pacKAadbl8amb no
OaHHoOlI cucmeme 31emeHM 8 psio
Dypre.

4. Pewams nuHeliHble

uHmeepa/ibHble ypasHeHUs.

OIIK-1.3:

Bnademb:

- CnocobHOCMbio KpumuuecKu
nepeocmblcausamb
HAKON/IeHHbLLl ONbiM, U3MeHANMb
npu Heobxodumocmu 8uo u
xapakmep ceoeli
npogeccuoHanbHol
dessme/nbHOCMU;

-Haeblkamu npumeHeHust
Memo008 npubauUNCeHHO20
peleHUsl OnepamopHbIX U

UHMe2pa/ibHbIX YPagHeHULI.

OIIK-2: CnocobeH
co30asamb,
aHanu3upoeamsb u
peanu3oebieamb
HOBble
Mamemamuueckue
Modenu 8
COBpPeMeHHOM
ecmecmeosHaHull,
MeXHUKe, SKOHOMUKE
u ynpaeneHuu

OIIK-2.1: 3Haem OCHO8Hble
No/04CeHUsl, MepMUHOM02UI0 U
Memodosnoeuio 8 obnacmu
mamemamuyeckozo u
an120puUMMU4ecKo20
MO00enuposaHus

OIIK-2.2: Ymeem
ocywecmensimb AHAAU3 U
8b160p Memo0oos peuleHus
3a0au npogeccuoHanbHol u
HayuHoll dessmeabHOCMU HA
OCHOBe meopemuyecKux
3HaHUll 8 obnacmu
mamemamuyeckux u
KOMNbIOMEPHbIX HAyK
OIIK-2.3: Umeem
npakmuyeckuil onbim
paspabomku Ho8bIX Memooos
mamemamuyeckozo

OIIK-2.1:

3Hamb noHsmus u
ymeepacoeHuUs: OUCYUNAUHbI
«DYHKYUOHA/NbHDIU AHAAU3»:

1. Hyneeas mepa. Ycnosue
«noumu 8cro0y».

2. OnpedeneHue uHmezpana
Jlebeza, ezo ceoiicmea.
IIpocmpancmeo L

3. Tlonsimus 0eoliHo20 U
N08MOPHO20 UHMe2panos
Jlebeza. Teopema DybuHu.

4. Hsmepumbie
MHOJicecmea u yHkyuu.

5. Onpedenerue MII u
Mempuueckoll epynnbl,
ceoticmea paccmosiHusl.

6. IIpeden. Cmbica npedena

8 HEKOmMopblx KOHKpemHbix MII.

Tecm

3auém:
KoumponbHble

80NpoChbl




MOOenuposaHust 015 peweHust
3a0au npocgpeccuoHaabHoll u

HayuHoll dessmebHOCMU

7. I1nomuble mHoJCcecmaa.
TIpumepbl 8ctody n1omHbIxX
MHOJicecme hyHKyull.

8. CenapabenbHoe MII.
CenapabenbHocmb
noomMHodicecmed.

9. Cxo0suwjuecs & cebe
nocsnedogamenbHocmu. IlonHoe
MII.

10. HenpepbigHble
onepayuu. Jlunwuy-
HenpepblgHble onepayul.

11. Ipunyun cacumarowjux
omobpadiceHuil 8 nonHom MII.
12. JluneliHoe
npocmpaicmeo. JIuxeliHo
He3asucumble CUCMeMbl.

13. Ipeden ¢ JIHII.
HenpepbigHocmb HOpMbIL U
apugmemuueckux Oelicmeuli.
14. Ionnas cucmema
3nemeHmos. IIpumepbl NOAHbIX
cucmem ¢yHKyull.

15. JluHelinbiii
02paHUYeHHbIl onepamop.

16. Hopwma onepamopa,
¢opmynbt 0151 Hopmbl. TIpumepbl
OYeHKU HOPMBbl.

17. IIpuHyun cacumarowjux
omobpadiceHuil 045 AuHeliHO20
YypasHeHusi 8 B-npocmpaHcmee.
18. OyeHku Hopm
KOMNo3uyuu u umepayuu.

19. P50 nunelinbIx
02paHUYeHHbIX 0Nepamopos.
P50 umepayuii.

20. Ycnosus
cyujecmeogaHus u
02paHuveHHocmu obpamHozo
onepamopa.

21. Kpumepuii auneliHotl
He3agucuUMocmu cucmembl
3/1eMeHMos.

22. T'uabbepmogo
npocmpaHcmeo (H-
npocmpaHcmeo).

23. JluneliHas
He3aguCcUMOCMb OPMO2OHAABHOU
cucmembl HeHyNe8bIX
3/1eMeHMos.

24. Teopema o paznodiceHuu
anemeHma e psi0 Pypoe 6
cenapabenbHom H-

npocmpascmee.




25. OpmozoHanbHoe
donosHeHue.

26. CobcmeeHHble 8eKmMopbl
u yucaa (3HayeHus)
CamoconpsdceHHo20
onepamopa.

27. CobcmeeHHoe
noonpocmpaHcmeo
CamoconpsiHceHHo20
KOMNAxkmHo2o onepamopad.

28. IIpouzeodHble no Dpewe
u I'amo. Ceolicmea cunbHotl
Npou3800HOLI.

OIIK-2.2:

Ymemb

Hcnonb3osamb Ha npakmuke
3HAHUSL, NOMTyYeHHble Npu
u3yyeHuu OUCYUNAUHDL
«DYHKYUOHANBHBIU aHANU3»:

1. Onpedensimb obnadaem nu
paccmampueaemas
Xapakmepucmuka napbl
3/1eMeHmMOo8 NpOCMPAaHCMea
ceolicmeamu MempuKu.

2. Ilpogepsimb npumMeHUMOCMb U
NpUMeHsIMb K NpUbAUNCEHHOMY
DeweHUI0 NPUHYUN COHCUMAIOWUX
omobpadiceHull.

3. Ilposepsimb
0pMO20HANBHOCMb 3a0aHHOL
cucmembl 31eMeHMo8 U, 8 cayuae
ee No/HoMmbl, packaaobleamb No
O0aHHoll cucmeme 31emeHm 8 psid
Dypre.

4. Pewamb nuHeliHble

UHMezpanbHble ypasHeHUsl.

OIIK-2.3:

Bnademb:

- CnocobHOoCMblO KpumuuecKu
nepeocmblcAu8amb
HAKON/eHHbILl ONblm, U3MEHAMb
npu Heobxodumocmu 8uo u
xapakmep ceoell
npogeccuoHanbHol
OesimenbHOCMU;

-Hasbikamu npumeHeHus
Memo0doe npubAuUNCeHHO20
pelleHusl onepamopHbIX U

UHMe2pa/ibHbIX ypaeHeHuﬁ.




3. CTpyKTypa U cofiep>KaHHe JUCI{UITUHBI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O0masi TPy/10eMKOCTBb, 3.€. 3
Yacos o yueGHOMY I/IaHY 108
B TOM YHCJ/Ie
ay/JUTOPHBIE 3aHATHSA (KOHTAKTHasi padoTa):
- 3aHATHS JIEKIJUOHHOT0 TUIA 32
- 3aHATHSA CEMHHAPCKOro THMa (MpaKkTHYecKue 3aHATHS / 1aGopaTopHbIie PaGoThI) 32
- KCP 1
caMocTosTe/IbHasA padoTa 43
ITpomexyTouHas arrecTanus 0

3auét

3.2. CozepxaHWe JUCLUIIIVHbI

(cmpykmypupoeaHHoe no memam (pa3denam) C YKA3aHueMm OmMBeOeHHO20 HA HUX Ko/auuecmed

axkademuuecKux udacos u 8uobl yuebHbIXx 3aHamuil)

HanmeHoBaHue pa3fiesioB ¥ TeM JUCLIUTIIMHEI Bcero B TOM UHCJIe
(nacer) KonTakTHast pabora (pabora Bo
B3aUMO/IeHiCTBUH C TIperno/fiaBaresem),
Yyackl U3 HUX
3aHaTHS CamocTosiTe/ibHast
CeMHHapCKOro pagora
REVCEWE TUMa o6yuarowyerocs,
NeKLJUOHHOTO | (paKkTHYeckue | Bcero acet
THMA 3aHATHs/1abopa
TOpHBIe
paboThI), Uacel

0 0 o} 0 0

H H H H H
Tema 1 Beegenue. [Tpeamer gucturuidtbl. O630p OCHOBHBIX pa3fiesioB Kypca. 1 ’ ) 4 7
HekoTopble BOpockl UCTOPUY NIpefiMeTa 1 IPUMepbI.
Tewma 2 Wnterpan JleGera u JIe6eross! npocrpaHcTtsa I[TpocTpaHcTBa , BUBI
rpe/ie/ioB B MPOCTPAHCTBAX U HEMPepPLIBHOCThL UHTerpasa. OrpaHruueHHbIe 19 6 6 12 7
n3MepuMble GyHKMuU. CylljecTBeHHasi BepXHsisi rpaHb QyHKLMU.
Tema 3 Metpuueckoe nipoctpancTBo (MI1) 1 HerpepbIBHBIE OTepaLuK
Ornpepienienyie MII 1 MeTprueckoi rpynrisl, CBOMCTBa paccTosiHYs. [1priMepbl 19 6 6 12 -
KOHEUHO- ¥ CYETHOMEPHBIX, (PYHKIIMOHAJIbHBIX MPOCTPaHCTB. [Tpener.
CemnapabenbHoe MIT TIpHHLMIT CKAUMAOLIUX 0TOOpa)keHHH B 1oiHOM MIT.
Tema 4 JIuneiiHoe HOpMUPOBaHHOe rpocTpaHcTBo (JIHIT) v uHeliHbIe
orpannveHHble oriepaTopel I1pegen B JIHII. ITonHas cuctema 3/1eMeHTOB.
BanaxoBo npocTpaHcTBO (B-npoctpaHcTBo). Hopma oneparopa, $hopmyJibl 19 6 6 12 7
2151 HopMbl. [TpriMepb! OLieHKU HOpMBbL. TIpUHLIMIT CKUMAIOIMX 0TOOpaKeHHI
J151 TMHEHOTO ypaBHeHusl B B-mpocTpaHcTBe. Y C0BUS CyILLeCTBOBAHUS U
OrpaHUYeHHOCTH 0OpaTHOTO oreparopa.
Tema 5 I'ib6epTOBO ITPOCTPAHCTBO U CAMOCOIIPSDKEHHBIE OIIepPaTOPEI
I'unsbepToBo nmpocTpaHcTBo (H-npoctpaHcTBo). Teopema o pas3noykeHUH
sneMeHTa B psify Dypre B cenapabensHoM H-npoctpaHcTBe. CBoCTBa psifia 19 6 6 12 7
dypre. ObLMIT BUA JIMHEHHOTO OrPaHIUeHHOTO OIIepaTopa B cerapabenbHbIX
H-nipoctpancTteax. Teopema 'nisbepTa-IlIMuyzTa 0 MpeCTaBIeHUM
CaMOCOTPsPKeHHOT0 KOMITaKTHOTO orepaTtopa. AnsTepHatiBa ®pearoisma.




Tema 6 CunbHoe auddepenipoBanue I1pousoHbie o ®perue u 'ato. 20 6 6 1 8
CBolicTBa CU/IBHON MPOU3BO/HOM.

Arrecranus 0

KCP 1 1

Utoro 108 32 32 65 43

CojepxaHue pa3/ie/ioB M TeM AMCIUILIUHBI

Wuterpan JleGera.

HyneBast Mmepa. ¥Yc/ioBue «ouTu Bcroay». OnpeenieHue uaterpana Jlebera, ero csoiictra. ITpoctpancTtea L_p .
Buzbl npefienos B pocTpaHcTBax L_p U HellpepbIBHOCTE UHTerpana. CXoAUMOCTh B CpeHeM IOpsiZiKa p.
[MTonxora mpocrpadcTs L_p . [IpoctpadcTBo L_2 . TToHATHS ABOWHOTO 1 IIOBTOPHOTO MHTErpanos JleGera.
N3meprimbie MHOKeCTBa ¥ QyHKUMU. [1. B. orpaHrueHHbIe U3MepUMbIe QyHKLIWH.

MeTtpuueckoe rpoctpaHcTBo. [Ipezies. HerpepsiBHbIe oneparyu.

Onpegenenue MII, cBoticTBa paccTosiHus. [IpuMepbl KOHEUHO- U CUeTHOMEPHBIX, GYHKIIMOHA/IbHBIX
nipoctpaHcTB. ITlapel. OKpeCcTHOCTb TOUKY, BHYTpeHHUe TOUKUA. OrpaHuyeHHble, OTKPbITbIe MHOXKeCTBa. Touka
TIPUKOCHOBEHMS, 3aMKHYTOe MHOKeCTBO. COOTHOLLIEHMEe MeXX/y OTKPBITBIMUA M 3aMKHYTBIMU MHO>KeCTBaMU.
3aMbIKaHUe 1 ero 3aMKHYTOCTb. [1pees, ero ceoiictBa. HempepsIBHOCTE paccTostHust. CMBICT Mpefienia B
HEKOTOpBIX KOHKpeTHbIX MII. TlnoTHBIe MHOXKecTBa. [IprMepbl BCIOAY TUIOTHBIX MHOXKECTB (YHKIIHHA.
CenapabensHoe MII. CenapabeibHOCTh HOAMHOXKecTBa. Cxosiyecs B cebe rmocieqoBareabHOCTH. [TostHOe
MII. TIpeKoMITaKTHOE MHOKECTBO, ero cBoicTBa. Kputepuit Xaycaopda rpeKOMITakTHOCTA. KOMIIakT.
HemnpepbiBHBIE U UITIINLI-HETIPEPBIBHBIE OTlepaliyii. [IpUHIUIT CKUMAKLUX 0TOOpa)keHu B TIosmHOM MIT.

JIuHeliHOe MPOCTPaHCTBO.

JIunetiHoe npoctpadcTBo (JIIT). JTuHeliHbIe KOMOWHAIWMY, TUHelHas 060/10uKa. JIMHEMHO He3aBUCHMbIe
cucteMbl. JInHeliHOe MOANPOCTPaHCTBO. JIMHeliHkbIN onepatop. JII1 nuHelHbIX onepatopoB. KoMmo3uiys.
Urepanus. OOGpaTHLIN orepaTop, ero JTMHeHHOCTb.

JIuHeliHOe HOPMHPOBaHHOE TTPOCTPaHCTRO.

JIHII, onpeznenenuie. CBolicTBa HOPMBI. 3aMKHYTOe JTMHeHHOe ToATIpocTpaHCTBO. [1peaesn. HerpepbIBHOCTE
HOPMBI U apudmMeTHUecKux AercTBuid. [TosHas cucremMa 3meMeHTOB. [IprMepsI TIOMHBIX cucTeM (QYHKLUH.
banaxoBo rpoctpaHcTBO (B-ipocTpaHcTBO). Psif s3nemenToB B-mipocTpaHCTBa, 0CTaTOUHbIN IPU3HAK
CXOZMMOCTH. JINHEeNHBbIN OrpaHUYeHHbI OrepaTop. DKBUBAJIEHTHOCTh YCI0BUM OFPaHUYeHHOCTH U
HeTpepbIBHOCTH [i71s1 JIMHeHoro oneparopa. Hopma onepaTopa, popMyJibl /151 HOpMBL. [IpriMepsI OLleHKH
HOPMBI. [IpUHIMI CKUMAIOIIMX 0TOOpayKeHwH J1s TMHEeHOTO ypaBHeHUsI B B-nipocTpaHCTBe.

JIHII nvHeMHbIX OrpaHWYeHHBIX 0repaTopoB. OLeHKH HOPM KOMTO3WLUK U uTepal. CHUIbHBIN
(paBHOMepHBIH) U c1abbIi (MOTOUEYHBIN) TIPeiesTbl ITOC/Ie/I0BATeTbHOCTH JTMHEHHBIX OrpaHUUeHHBIX
0I1epaTopoB.

B-nipocTpaHCTBO /IMHEHHBIX OrpaHUUeHHbIX ONepaTopoB. Psij MMHeNHHbIX orpaHUUeHHBIX 0IlepaTopoB. Psiz
uTepaLyii 1 00paTHBIN OrepaTop.

[TonoxxurensHO onpeenénHble ornepaTopsl B JIHII.

YcnoBus CyiecTBoBaHHs M OTpaHUYeHHOCTH 00paTHOTro orepaTopa.

H-nipocTtpanctBo

OnpeseneHre yHUTapHOTO (MpeAruiL0epToBa) mpoctpancTBa. Onpenenutens ['pama. Kputepuit muHeHHOM
He3aBUCUMOCTU CUCTeMBI 3/ieMeHTOB. HepaBeHcTBO Komm-ByHSIKOBCKOro. YHUTapHOE IPOCTPAHCTBO Kak
yacTHeIN caydaii JIHIT. HenpeprIBHOCTD cKasisipHOTO Tipor3BesieHus1. ['nnb6epToBo rpoctpadcTso (H-
npocTpaHcTBo). OproroHansHOCTE. PaBeHcTBO [Tudaropa. CucremMa 37meMeHTOB, 3aMKHYTasi OTHOCUTEIEHO



OpPTOrOHANMBbHOCTU. 3aMKHYTOCTb OTHOCUTEIbHO OPTOTOHA/IbHOCTH TIOJTHOM CUCTeMBI 371eMeHTOB. JInHeliHas
HEe3aBUCHUMOCTb OPTOrOHa/IbHOM CUCTEMbI HEHYJ/IeBbIX 37ieMeHToB. OpToroHanu3anus. basruc H-npocrpaHcTsa.
Cy1jecTBOBaHKE KOHEUHOTO WM cCYéTHOro 6asuca B cernapabensHoM H-mipoctpaHcTBe. TeopeMa 0 pa3noXeHUH
ynemeHTa B psijf Pypre B cenapabensHoM beckoHeuHoMmepHoM H-ripoctpanctie. CBoiicTBa psiia Dyphe.
OOmuii BU/ TMHEHHOTO OrPaHUUEHHOT0 OTlepaTopa B cerapabenbHbIX H-pocTpaHCTBax.

CamoconpspkéHHBIN orepaTop U ero rpaHulpsl. [1o/1o)xutenbHO onpe/enénnble oneparopsl B H-npocrpaHcTse.
ITonoxuTesnbHas ornpeje/eHHOCTS orneparopa B H- u B-nipocTtpaHcTBax.

OproroHansHOe foro/iHeHre. JleMMa 0 pa3ioykeHuH d/ieMeHTa ceriapabenbHoro H-pocTpaHcTBa B
OpPTOrOHAJILHYIO0 CYMMY [IBYX JIEMEHTOB.

CobcTBeHHBIE BEKTOPBI M UKC/Ia (3HaUeHHs1) CaMOCOTIPsDKeHHOTOo oriepatopa. CoOCTBeHHOe MOIPOCTPAHCTBO
CaMOCONPSDKEHHOI0 KOMITAKTHOr'0 orieparopa. MakcuMabHbIH 3/1eMeHT.

Teopema I'nnbbepTa-IlIMuTa 0 TIpeICTaBIeHUH CAMOCOTIPSPKEHHOTO KOMITAaKTHOTO OTiepaTopa.
AsnvrepHaruBa ®pezronsma.

CunbHoe avddepeHIPOBaHME.

CubHoe auddepeHivipoBaHie riepBoro rnopsiika. CBOMCTBa CU/IbHOM TTPOM3BOIHOM. MeTo/ KacaTe/IbHbIX U
ero mogudukanys. HenpepsiBHasi npon3sBoHasi. [Ipouseesnenue B- u H- mpoctpaHcTB. CUIbHBIE YaCTHBIE
ripor3BofHble. OLeHKH YaCTHOTO KOHeUHOro rpupaiiieHus. CuibHoe quddepeHLpOBaHHe COCTOSHUS 110
ynpapneduto. CuibHoe guddepeHnpoBadue GyHKI[MoHaM0B. HeoOXoauMoe yCIoBHe SKCTpeMyMa.
HeobxouMble yC/I0BUSI ONTUMA/ILHOTO YTIPAB/IEHUS.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXxcst

CamocrosiTenibHasi paboTa 00yvaroIuxcsi BK/IrOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOTPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTalldd M0 UTOraM OCBOEHMs JUCLIUM/TUHBI
TIPUBE/IEHHBIM B I1. 5.

[nist obecrieueHUs1 CaMOCTOSITE/TBHOM PabOTHI 00yUarOLUXCS UCTIONB3YFOTCS:
DNeKTPOHHbBIE KYPChl, CO3/IAHHBIE B CUCTEME 371eKTpoHHOr0 00yuenuss HHI'Y:

®yHK1MOHaMbHBIM aHamu3 [0, https://e-learning.unn.ru/course/view.php?id=788.

5. @®oHJ OLEHOYHBIX CPEJCTB /I/Il TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOM
aTTecTalli Mo JUCIUIIHHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHUA, HEOGXOJ_II/IMLIE AJIA OI€HKHM Ppe3y/ibTdTOB OﬁquHl/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBbie 3ajaHusa (omeHO4YHOoe cpeacTBO - Tect) 1A oOLeHKH CHOPMUPOBAHHOCTH
xkomnerenuu OIIK-1:



B npreeaeHHbIX HWHe BONPOCax 0AHO UM HECKONBKD VTEIEprEHVIi ABNAOTCA BEPHLIMK. Oteer
YKamuTe HX HOMepa B TBEHI’IL(E ANA OTBETOB CNpasa
Bonpoc 1 YKauTe npUmepbl CHETHbIX MHOMECTB

1) MHOKECTBO LHEThIX Hucen 6) Muowecrso seex anredpanteckux
2) MHOKeCTBO PALHOHAIBHEIX HHCEN NOJIHHOMOR € PALMOHAIEHEIMH
3) MHuOKeCTBO ACHCTBUTE/LHBIX kodpguunenTamu

uHcen 7) MHO®CECTBO HENPEPhIBHBIX (GyHKUMI

4) MHOKECTBO IPOCTBIX HUCEn
5) MuosKecTBo BCeX anrefpanteckux
HOJHHOMOB € Le/IbIMH
koouunenTamy
Bonpoc 2 YTo TaKoe NOKPLITME MHOMKECTBA M TOHEK YMCNOBOM NPAMON?
1) Cucrema HHTEPBANOB, O0BEMHEHHE ROTOPLIX CoNEpKHT B cele MuoMkecTBO M
2) Cucrema nHTepBANOR, 00LCIMHEHHE KOTOPEIX COJCPKHTCA B MHOKeCTBe M
3) CucreMa HHTEPBANOB, KaXK/IbIH 3 KOTOPLIX COIEPHHT B cele MuosecTBO M
4) Cucrema un KazgIblil H3 KOTOPBIX COCPHAHTCA B MHOMKeCTBE M
Bonpoc 3 YKawuTe BepHbIE YTEePHACHUA ANA GYHKUMK Ha OTpe3Ke
1) Ecan ana dyuxunn va otpeske cymecrsyer uuterpat Pumana,
T0 Juist Hee cymectsyer nurerpan JleGera
2) Ecan ans dyskuun va otpeske cymecrsyer uaterpan JleGera,
TO JUISt Hee CylecTByer Huterpan Pumana
3) Cymecrteyer pynkuus, uuterpupyemas no Jlebery, vo ve uHTerpupyemas no Pumany
4) Cywmecrsyer Qynxuus, uarerpupyemas 110 Pumany, vo ne uarerpupyemas no Jebery

5.1.2 TunoBble 3ajaHus (oueHo4yHoe cpeAcTBO - Tect) ANAA oOHeHKHM C(OPMHPOBAHHOCTH
kovmerennuu OITK-2:

B npuBeAEHHBIX HI1XE BONPOCax OAHO UK HECKONBKD V'I'EIEDN(,C[EHVIi ABNAKTCA BEDHLIMMW. Oteet
YHaMUTE UX HOMepa B Taﬁﬂl‘ll.lé ANA OTBETOB CNpaBa
Bonpoc 1 YKam1Te NpUmepbl CHETHBIX MHOMECTE

1) MHOKECTRO LEILIX HUCel 6) MuomecTeo Beex anreGpanuecknx
2) MHOKECTBO PALHOHATLHBIX UHCEIT NOJMHOMOB € PALHOHATLHBIMI
3) MHuoKecTBO JIeHCTBUTE IbHBIX kodppunueHTaMH

umce 7) MHOMECTBO HENpPepbIBHEIX hYHKIMIT

4)  MHOKECTBO HPOCTLIX HUCE]
5) Muowkectso Beex anrebpanteckux
TOJIMHOMOB € TeJTbIMI
koapuuHesTaMu
Bonpoc 2 Y7o Takoe NOKPbITME MHOXECTBa V] TOHeK YMCIOBON NPAMOIA?
1) CucreMa HHTEPBAOB, OGBLEMHENHE KOTOPLIX COJEPKHT B cede MuoxkecTso M
2) Cucrema MHTEPBANOB, OOBEMHEHHE KOTOPBIX CO/CPHUTCH B MHOMeCTBE M
3) Cucrema HHTEPBANOS, KAABLL 13 KOTOPBIX CcOAepiuT B cebe MuomecTso M
4) Cucrema uHTey Kax/Iblil W3 KOTOPBIX cOjlepaHTes B MHoskecTse M
Bonpoc 3 YKamuTe BepHbIe YTBEPMKAEHWA ANA GYHKUMM Ha OTpesKe
1) Eciu ans dyukuun va otpeske cyuectsyer unrerpan Pumaua,
TO s Hee cywecteyer nurerpan JleGera
Ecnu iz hynkumun va otpeske cymecrsyer nnrerpan Jlebera,
TO [ Hee cywecTsyer nurerpan Puvana
3) Cymecrtsyer Qpynkuus, unterpupyemas no Jlebery, no ue uurerpupyemas no Pumany
4) Cywectsyer gynxuus, uarerpupyemas no Pumany, uo ne nurerpupyeman no JleGery

2.

Kputepumu orjeHnBaHus (onjeHOUHOe cpeAcTBO - Tecr)

OueHka Kpurepun oLieHUBaHUs

TIPEBOCXOHO YpoBeHb 3HaHWH B 00beMe, TPeBbIMIAIOIIEM MPOrPaMMYy TTOATOTOBKH.

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOIr0TOBKH, 6e3
OT/IMYHO
OILINOOK.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
OUYeHb XOPOLLO
[JorylieHo HeCKOBKO HeCyI[eCTBeHHBIX OLIMO0K

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL|EM TIPOrPaMMe TIOATOTOBKH.

XOPOILO
Homy1eHo HeCKOJTbKO HeTpyObIX OLIMO0K
MuHHMaNBHO [0y CTUMBIA YPOBEHb 3HaHUH. J]OMyIL{eHO MHOTO HerpyObIx
YZ[,0BJIETBOPUTEIIBHO Aoy P flonym Py
OIIHOKH.
YpoBeHb 3HaHWH HI)Ke MUHUMaJ/IbHBIX TpeboBaHui. Vimenu Mecto rpy6Obie
Hey[OBJIETBOPUTE/IbHO

OLLIMOKM.

OTCyTCTBI/Ie 3HaHUI T€OpeTHUUYeCKOro MmaTtepuasid. HeBo3M0>XHOCTB OLIeEHUTb
I1J1I0X0 o
TMOJIHOTY 3HAHWU BC/1€ACTBHE OTKA3a O6y‘—IHI—OH.[€FOCH OT OTBeTa




5.2. OnucaHue KA/l OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTalu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/A0BJIeTBOP Y/A0OBJIETBO O4YeHb
J10X0 X0pOoIIO0 OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XopouIo
OCTH
KoMIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4YTeHO
eHus
KoMIIeT
eHIHiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
N . 3HaHWH B
3HAHUI MuHuManeH | 3HaHUM B obBeMe YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepHaa. M JIOTTyCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIDKe . oLeM 3HaHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHUSl | OLIEHUTH MOJIHOTY N 3HAHUM. rporpamme yIOLIeM
o TpeboBaHUI. TOJITOTOBKH TIpeBbILIAOLIe
3HaHUM [Homny1eHo MO/ArOTOBKH rporpamme
Nwmem mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . Jony1eHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyll[eCTBe
obyuarolerocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK
IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUpOBaHbl | BCe
BCE yMeHUs.. IIpogemoHcTp
OCHOBHbIE OCHOBHbIE
OTcyTcTBHE OCHOBHBIE Perenst HWPOBaHkbI BCe
[1pu pereHun YMeHHUS. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a/jau He THUIIOBbIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOJIEMOHCTPUP | 3ajauu C 3a/jauu ¢
OLIeHUTb Ha/THune 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
YMmenus N OBaHbI HerpyobIMH | HerpyObIMU
YMeHUH BrimoniHensr | u 3aJaum.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BCJIE/ICTBHE BCe 33/laHus | HecyllecTB | BbimonHeHbl
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B [TOJIHOM €HHbIMU BCe 3aJjaHuisl, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot o006BeMe, HO HeZiloueTaM | TOJIHOM
OLIMOKH 3a/laHUs], HO | B IOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TI0JIHOM HEKOTOphble
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeJoueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHc [IpogemoHc
MHHUMaJIbH IIpozsemoHC
0a30BBIX [pu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpozemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBbIKU
HaBBLIKOB 6a30BbIe HpOBaH
HeBo3Mo>XHOCTB 3a/jau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OLIeHUTb Ha/Inuyue | TMPOJeMOHCTPUD pelleHruu pelLeHun
HaBbIiku pelLieHus pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHBI HecTaH/apT
CTaH/apTHbI CTaH/lapTHBI pelleHuo
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a/1a4 C X 3azau 6e3 HeCTaH/JapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPbIM ommboK U X 3a/1a4y
obyuarorierocsi OT | OMIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH




MPEeBOCX0/JHO Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHWEe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPEBOCXO[HO», IMPOJEMOHCTPUPOBAHEI
3HaHUS, YMeHWs, B/afieHuss 110 COOTBETCTBYIOLMM KOMIIETEHL[SIM Ha YPOBHE BBIIIe
pe/lyCMOTPEHHOT 0 TIPOrpaMMoi

OT/INYHO Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa

JUCLITUIAHA, COPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

0YeHb XOPOIIOo

Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPHIX HarpaBieHa

3a4TeHo
JMCLUIUIMHA, COPMHUPOBaHBI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOoLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpPOBaHME KOTOPBIX Harpas/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOILIO».
yAoBJeTBOpUTe/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMe KOTOPbIX HarpaB/ieHa
HO JUCLIIUIAHA, C()OPMHPOBAHLI HAa YPOBHE He HIDKe «Y/[OBIIeTBOPHTEIBHO», IIPY 3TOM XOTS OBI
0JjHa KOMITleTeHL{usi ChOpMUPOBaHa Ha YPOBHE «YZOBIETBOPUTEEHO»
HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHMPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJIOXO0 XoTs1 6bI 0/]HA KOMITETeHLUs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/ibl, HeO0XOAMMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00yuyeHHMsi Ha MPOMEKYTOYHOM aTTeCcTallMi C YKa3aHHeM KpHUTepHeB HX

OjéHuBAHUA:

5.3.1 TumnoBbie 3apaHus (oueHOUHOe CPeACTBO - KOHTpO/IbHBbIE BOMPOCHI) /I OLEHKHU

chopmupoBanHocTa KommnereHnuu OIMTK-1

1. Wnrerpan JleGera u JIeGerossl TIpoOCTpaHCTBA

HysneBast Mepa. Yc/ioBHe «IOUTH BCrogy». Onpefienenue uHterpasa Jlebera, ero cBoiicta. IIpocTpaHcTBa , BU/bI IIPE/IENOB B
MPOCTPAHCTBAX U HelpepbIBHOCTh UHTerpana. CXoAuMOCTh B Cpe/iHeM nopsiika IlonHoTa mpoctpancTs . [TpoctpaHcTBo [loHsATHSA
[JBOMHOTO 1 OBTOPHOTO MHTerpasoB JleGera. Teopema ®y6uHu. V3MepuMble MHOXKeCTBa 1 (yHKLMHU. OrpaHiYeHHble H3MeprMble
¢yHkuyu. CylliecTBeHHasi BepXHsisi IPaHb QYHKLMH.

2. Metpuryeckoe npoctpancTso (MII) 1 HenpephIBHBIE Oepariy

OrnpesienieHrie MIT 1 MeTpUYeCKOH IPyMITbI, CBOMCTBA pacCTOsIHUA. [IprMepbl KOHEUHO- U CYeTHOMEPHBIX, (PyHKIIMOHA/IBHBIX TPOCTPAHCTB.
[TTaps1. OKpecTHOCTH TOUKH, BHYTpeHHKe TOUKW. OrpaHUYeHHbIe, OTKPBIThle MHOKecTBa. IIpesien. CBolicTBa ripesiena B MII. HernpepriBHOCTE

pacCTosHus. CMbICn npezesia B HEKOTOPbIX KOHKPETHBIX MII. Touku TIPUKOCHOBEHUS, 3dMKHYTO€ MHO>XeCTBO. CooTHollleHue MeXay

OTKPBITBIMU ¥ 3aMKHYTBIMUA MHOKeCTBaMH (1 KpUTepHii 3aMKHYTOCTH MHOYKeCTBA). 3aMbIKaHHe U eT0 3aMKHYTOCTb. 2 KPUTepUii 3aMKHYTOCTH
MHO>XXecTBa. [1710THbIe MHOXKecTBa. [IpuMepsl BCIOy MIOTHBIX MHOXKeCTB (yHKiui. CernapabensHoe MIT. CernapabesibHOCTh TOAMHOMKECTBA.

Cxopsiupiecst B cebe rocmezioBatenbHOCTH. [ToHOe MIT.

ITpeKOMIIaKTHOE MHOXXECTBO, ero cBoicTBa. Kpurepuii Xaycgopda npeskomnakrHocTy. Kommnakt. HerpepbiBHble onepatiydy. JIummmuig-

HernpepbIBHbIE onepawyi. [IPUHLMIT CKUMAIOIUX 0ToOpaXkeHHH B moiHoM MIT.

3. JIluxeiHoe HOpMHpPOBaHHOe npocTpaHcTBO (JIHIT) 1 uHeliHbIe orpaHUYeHHbIe OIIepaTophI




JIuHeliHoe TipocTpaHCTBO (JIIT). JIuHelHble KOMOVHALMY, MHelHas 060/10uKa. JINHEHHO He3aBUCHMBbIe CUCTeMBI. JIMHelHoe
TMO/IPOCTPAHCTBO. JIMHel b1l onepaTop. JIIT mHeiiHbIX onepatopoB. Kommosuius. Ureparys. O6paTHelil oriepaTop U ero JMHEeHHOCTb.
Onpegenenvie JIHII. JTHIT kak 4acTHBIH cy1y4ait MeTprdeckoi rpymisl. CBOWCTBAa HOPMBL. 3aMKHYTOe JIMHeHOe roArpoctpaHcTso. [Ipesen B
JIHII. HenpepbIBHOCTb HOPMBI U aprMeTHUeCKUX /eHCTBUIL.

[MonHas cucrema 31eMeHTOB. [Ipumepsl MoHBIX crcTeM GYHKLMM. baHaxoBo nmpoctpaHcTBo (B-mpocTpaHcTBO). Psifi aemeHTOB B-
MPOCTPAHCTBA, JJOCTAaTOYHbIN NPU3HaK cxofuMocTi. Kputepun Apriena u Pucca npejKoMIakTHOCTH ceMelCTB (QYHKLMK B IIPOCTPAHCTBAX U
JIvHelHbIM OrpaHUUeHHbIH onepaTop. DKBUBAJIEHTHOCTh YC/IOBHI OrPaHUUEHHOCTHU 1 HETIPepPLIBHOCTH Ji/IsI JINHEeHHoro oreparopa. Hopma
orepaTopa, hopMyJibl 411 HOPMBI. IIprMepsb! OL{eHKH HOpMbI. [IPUHLIMIT CKUMAIOIIMX 0TOOpaykeHHH /1S IMHEHHOr0 ypaBHeHus B B-
npoctpaHcTie. JIHIT TMHeHHBIX OrpaHUueHHbIX 0repaTopoB. OLIeHKH HOPM KOMITO3ULIMK U utepatiui. CUITbHbIN (DaBHOMEpHBbII) U C/1a0bId
(moTOUeYHBI) MpeJesibl OC/Ie[0BaTe/IbHOCTH JIMHEHHBIX OIpaHUYeHHbBIX OIlepaTopoB. B-mpocTpaHCTBO orepaTopoB. Psij mHeHbIX
OrpaHHYeHHBIX 0nepaTopoB. Psy utepanyii. IToyioXKuTenbHO orpeZiesieHHbIe orepaTops! B JIHIL. Y c/IoBHS CyIjeCTBOBAHUS ¥ OTPaHUUEHHOCTH
obparHoro onepaTtopa. KomnakTHbIH oriepaTop 1 ero orpaHuueHHOCTb. CUIbHBIN MTpe/ies1 0C/Ie/{0BaTe/IbHOCTH KOMITAKTHBIX OTIepPaTopOB.
KoMmakTHOCTb JIMHEHHOr0 MHTErpajibHOr0 OrepaTopa B Cjlyyae, Korya sijpo — GyHKLYs, MHTerpupyemMast C KBaJJpaToM.

4. T'nnpbepToBO MPOCTPAHCTBO M CAMOCOMPSKEHHBIE OTIEPaTOPBI

Ornpegenenvie yHuTapHOro (TpearuibbepToBa) mpoctpaHcTBa. Onpegenutens I'pama. Kputepuit nuHeldHOM He3aBUCUMOCTH CUCTEMBI
snemeHTOB. HepaBeHcTBO Komn-ByHSIKOBCKOr0. YHUTapHOe NPOCTPaHCTBO KaK YacTHeIM ciyyaid JIHII. HerpepbIBHOCTB CKalsIpHOTO
nipou3Beienus. ['nbbeproBo nmpocrpancTBo (H-npoctpaHcTBo). OpToroHanbHOCTh. PaBeHcTBO [Tudaropa. Cucrema 31eMeHTOB, 3aMKHYTast
OTHOCHTE/IbHO OPTOrOHA/IbHOCTH. 3aMKHYTOCTb OTHOCUTE/IbHO OPTOrOHAIbHOCTH MOJTHOM CHUCTeMBl 371eMeHTOB. JINHeliHas He3aBUCHMOCThb
OPTOrOHAJILHOM CHCTeMBbI HeHy/IeBbIX 1eMeHTOB. OproroHanusaius. basnuc H-poctpanctsa. CylilecTBOBaHNEe KOHEUHOTO MI/IH CUETHOTO
0asuca B cenapabesnbHoM H-npoctpaHcTBe. TeopeMa o passioxkeHuu 3/eMeHTa B psify @ypbe B cenapabensHoM H-npoctpaHctse. CBoHcTBa
psiga @ypoe. OOmuiA BUJ, IMHEHHOTO OrpaHUUEHHOTO orepaTopa B cerapabebHbIx H-pocTpaHcTBax. CamMOCOIIpsDKeHHBIH OIepaTop U ero
rpaHuLbl. [lonoxutenbHO ornpeieneHHble orepatopbl B H-mpoctpanctse. ITonoxxutensHas onpefeneHHocTs B H- u B-nipocTpaHcTBax.
OpToroHanbHoe fiornosiHeHye. JleMMa 0 pas/io’keHHH 3/ieMeHTa cerapabesibHoro H-pocTpaHcTBa B OPTOrOHA/NIbHY0 CYMMY /IBYX 3/1€EMEHTOB.
Cob6CcTBeHHbIe BEKTOPHI M UMCIIa (3HaueHHsl) CaMOCOTIPsDKEHHOTo oriepaTopa. Co6CcTBeHHOe MOANPOCTPAHCTBO CaMOCOTIPSPKEHHOTO
KOMITIaKTHOTO ortepatopa. MakcuMasbHbIi 31eMeHT. Teopema I'nnsbepra-IlIMuara o npesicTaBaeHUH CaMOCOTIPSPKEHHOTO KOMITAKTHOTO
oreparopa. AneTepHaTtrBa Pperonsma.

5. CuneHoe aviddepeHIpOBaHNEe

ITpoussognsble o ®permite u ['ato. CBolicTBa CUIBHON POKU3BOHOM.

5.3.2 TunoBble 3apaHusa (oneHOUHOe CpeAcTBO - KOHTpo/sibHBbIE BOMPOCHI) A/ OLIEHKH
chopmupoBaHHocTa KommnereHnuu OIMTK-2

1. ViaTerpan JleGera u Jle6eroBsl IpOCTPaHCTBA

HysneBast Mepa. Yc/ioBUe «ouTd BCrogy». Onpeienenue uHrerpasna Jlebera, ero cBoiicta. IIpocTpaHcTBa , BU/bI IIPE/IENOB B
TIPOCTPAHCTBAX | HelpepeIBHOCTE MHTerpana. CXoguMOCThb B cpefiHeM ropsifika IlosHoTa rpoctpaHcTB . IIpoctpanctBo ITonsTus
[JBOMHOTO 1 TOBTOPHOTO MHTerpasoB JleGera. Teopema ®y6uHu. VI3MepuMble MHOXKeCTBa 1 (GyHKLMHU. OrpaHYeHHbIe H3MeprMble
¢byHkuyu. CyliiecTBeHHasi BepXHsisi FPaHb QYHKLMH.

2. Metpuyeckoe npoctpancTso (MII) 1 HenpephIBHBIe ONepariy

OrnpesienieHre MIT 1 MeTpUYeCKOW IPyMITbl, CBOMCTBA paccTOsIHUA. [IprMepbl KOHEUHO- U CYETHOMEPHBIX, (PyHKLIMOHA/IBHBIX TPOCTPAHCTB.
[Taps1. OKpecTHOCTH TOUKH, BHYTpeHHMe ToUKU. OrpaHUYeHHbIe, OTKPBIThle MHOKecTBa. IIpesien. CBoticTBa ripefiena B MII. HerpepriBHOCTE
paccrosiaus. CMBICT IIpejiesia B HeKOTOPbIX KOHKPeTHbIX MII. Touku PUKOCHOBEHUs, 3aMKHYTOe MHOKeCTBO. COOTHOLLeHUe MeXy
OTKPBITHIMU U 3aMKHYTBIMU MHOKeCTBaMH (1 KpUTepuii 3aMKHYTOCTH MHOKECTBA). 3aMblKaHNe U er0 3aMKHYTOCTb. 2 KpUTepUil 3aMKHYTOCTH
MHOXXecTBa. [1710THbIe MHOXKecTBa. [IpuMephl BCIOAY MIOTHBIX MHOXKeCTB (yHKiuii. CernapabensHoe MIT. CemnapabesibHOCTh TIOAMHOMKECTBA.
Cxopsipecs B cebe nocseoBateibHOCTH. [TostHOe MIT.

ITpeKOMIIaKTHOE MHOXXECTBO, ero cBoicTBa. Kpurepuii Xaycgopda npeskomnakrHocTy. Kommnakt. HerpepsiBHble onepatiyy. JIummmui-
HerpepbIBHBIe oreparjiy. [IpUHIUIT CKUMaIOIIMX oToOpakeHnH B mosiHOM MIT.




3. JIuneliHoe HopMHpoBaHHOe npoctpaHcTBo (JIHIT) 1 MHeliHble OrpaHUYeHHbIe ONepaTophbl

JIuHeliHOe TipocTpaHCTBO (JIIT). JIuHelHble KOMOVHALMY, TMHelHas 060/10uKa. JINHEeHHO He3aBUCHUMBbIe CUCTeMBlL. JIHelHoe
TIOATIPOCTPAHCTBO. JIMHelHbIH orepatop. JIIT muHelHBIX ortepaTopoB. Kommosniust. Mteparss. O6paTHbIN 0riepaTop U ero JIMHEeHHOCTb.
Onpepenenue JIHII. JIHIT kak uacTHBIN cydaii MeTprueckoii rpyrriel. CBoHCTBa HOPMEBL. 3aMKHYTOe JIMHeHOe ToAnpocTpaHCcTBo. [Ipeaen B
JIHII. HernpepbIBHOCTE HOPMBI U apr(MeTHUeCKUX [1eHCTBUIM.

IMonHas cuctema sneMeHTOB. [IpyMeps! MOHBIX cucTeM (QyHKLMN. banaxoBo mpocTpaHcTBO (B-npocTpaHcTBo). Psij snemenTos B-
MPOCTPAHCTBA, AOCTAaTOYHBIN NMPU3HAK cXoAUMOocTH. Kpurepnn Apiiesia 1 Pricca rpeIKOMITAKTHOCTH ceMeiCTB (DYHKIMI B IPOCTPAHCTBAX U
JIuHelHbIM OrpaHUYeHHBIN orepaTop. DKBUBAIeHTHOCTh YC/I0OBUM OrPaHWYeHHOCTH W HelPephIBHOCTU AJIs1 IMHeHOTro oneparopa. Hopma
oriepaTopa, hopMyJibl A1 HOPMbI. IIprMepsb! OL{eHKH HOpMbI. [IPUHLIMIT CKUMAOIMX 0TOOpaykeHHH /1S IMHeHHOro ypaBHeHus B B-
npoctpaHcTie. JIHIT TMHeHHbIX OrpaHHueHHbIX 0repaTopoB. OLIeHKH HOPM KOMITO3ULIMK U utepaliui. CU/IbHbIN (DaBHOMEpHbIH) U C/1abbIi
(moToueyHslit) Ipefie/bl OC/eJ0BaTe/IbHOCTH TMHEHBIX OrpPaHUUeHHBIX OTlepaTopoB. B-mpocTpaHcTBO ornepaTopoB. Psifl TMHeNHbIX
OrpaHHYeHHBIX onepaTopoB. Ps urepanyii. ITosoxxuTensHO onpeZienieHHbIe orepaTops! B JIHII. YcioBus CyljecTBOBaHUS ¥ OTPaHUUYEHHOCTH
obparHoro onepaTtopa. KommnakTHbIi oriepaTop 1 ero orpaHuueHHOCTb. CUJIbHBIN MTpe/ies 0C/Ie/[0BaTe/IbHOCTH KOMITAKTHBIX OTIepaTopOB.
KoMnakTHOCTb TMHEHOT0 MHTErpaIbHOTO OIlepaTopa B CIyuae, KOrZa sifpo — QYHKLUs, MHTeTprpyeMast C KBa/[paTOM.

4, FI/IJ'II:6€‘pTOBO MPOCTPAaHCTBO U CaMOCOIIPS>KEHHBIE OIrepaTophl

OripesienieHre yHUTapHOTO (NpeArunsbeproBa) npocrpaHcTsa. Onpenenuresns 'pama. Kpurepuii MHelHON He3aBUCMMOCTH CUCTEMBI
snemeHToB. HepaBeHcTBO Komm-ByHsIKOBCKOro. YHHUTapHOE IPOCTPAHCTBO KaK YacTHLIN cyyaii JIHII. HerpepbIBHOCTE CKasipHOTO
nipou3sBe/ienus. ['ubbepToBo mpocTpaHcTBo (H-mpoctpancTBo). OproroHansHocTh. PaBercTBo [Tudaropa. Crucrema 3/1eMeHTOB, 3aMKHYTast
OTHOCHUTE/IbHO OPTOrOHa/IbHOCTH. 3aMKHYTOCTh OTHOCHTE/IHHO OPTOrOHA/IbHOCTH IT0JIHOM CHUCTeMBI 3/1eMeHTOB. JIMHelHasi He3aBUCUMOCTh
OPTOrOHA/ILHOM CHCTeMbI HeHy/IeBbIX /leMeHTOB. OproroHanusanus. basuc H-poctpancTa. CylilecTBOBaHHE KOHEUHOTO M/I CUETHOTO
Oasuca B cenapabesnbHoM H-npoctpaHcTBe. TeopeMa o passioykeHuu 3/ieMeHTa B psify @ypbe B cenapabensHoM H-npoctpancTse. CBoicTBa
psza @ypbe. OOLIMI BUJ TUHEWHOr0 OrpaHMYEHHOT0 orepaTopa B cernapabesbHbix H-mpoctpaHcTBax. CaMOCONIPSDKEHHBIN OMepaTop U ero
rpanuLipl. [TooxuTensHO onpeziesieHHble oriepatopsl B H-nmpocTtpancTse. ITonoxxuTe/nbHas onpezeneHHocTs B H- u B-npocTpancrsax.
OpToroHanbHOe fornosHeHye. JleMMa 0 pas/ioykeHHUH 3/ieMeHTa cerapabesibHoro H-pocTpaHcTBa B OPTOrOHA/IBHYO CYMMY /IBYX 3/1eMEHTOB.
Cob6cTBeHHbIe BEKTOPBI M UMCIIa (3HaueHHsl) CaMOCOTIPsDKeHHOTo ortepaTopa. Co6CTBeHHOe MOANpPOCTPaHCTBO CaMOCOTIPSKEHHOTO
KOMITIaKTHOTO orieparopa. MakcuMasbHbIi 3eMeHT. Teopema I'nnsbepra-IlIMuara o npesicTaBaeHUH CaMOCOTIPSPKEHHOTO KOMITAKTHOTO
oneparopa. AnbrepHaTuBa ®pearosbma.

5. CunbsHoe arddepeHIpOBaHNE

ITpoussognsle no ®pemte u 'ato. CBolCTBa CUIBHON IPOU3BOHOM.

Kpurepuu oneHuBaHus (o1jeHOYHOe cpe/CcTBO - KOHTPO/IbHBIE BONPOCHI)

OueHka Kputepuu orjeHuBaHus

3auteHo  |[IpuBesieHbI MpaBU/IbHbIE (POPMYIMPOBKY OCHOBHBIX OIpejie/leHUl U yTBep>KeHNH Kypca

He 3auTeHo He nprvBeeHbI ITPABUJ/IbHBIE CI)OPMYJII/IPOBKI/I OCHOBHBIX OHpe,E[eJ'IEHI/Iﬁ n YTBep)KAEHI/Iﬁ KypcCa

6. YueGHO-MeTOfMUECKOEe M HH(OPMaLMOHHOE o00ecrieyeHne JUCIUILTHHBI (MO/1y/151)

OcHoBHas /uTeparypa:

1. Tpenorux B. A. ®yHKIMOHaNbHLIM aHanus3 / TpeHoruH B. A. - 4-e, u3g. - Mocksa : ®PUSMATIIUT,
2007. - 488 c. - bubavorp.: AocTyrHa B KapToukKe KHUTH, Ha caiiTe ObC Jlanb. - KHura u3 Konnekuyuu
OU3MATIJINT - MaremaTuka. - ISBN 978-5-9221-0804-1., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=700531&idb=0.



2. Jlebener B. . ®yHKI[MOHAMBHBIN aHa/IM3 U BLIUUC/IUTe/IbHAsI MaTeMaTuKa / Jlebenes B. U. - 4-e, u3g,. -
Mockga : DUSMATJINT, 2005. - 296 c. - bubauorp.: AoCTyMnHa B KApTOUKe KHUTH, Ha caiite DBC JlaHb.
- Knura u3 komnekiuu ®U3MATIINT - MaTtemaTuka. - ISBN 5-9221-0092-0.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=700461&idb=0.

[ononHuTenbHas TUTepaTypa:

1. Kapumos 3. I1I. ®yHKIMOHA/IbHBIN aHa/IU3 B 3a/lauax 3aJauHUK-TIPAKTUKYM U MeTOAuUeCcKre yKa3aHUst
JIJISl CTY/IEHTOB CIIeliMaTbHOCTH «MaTreMaThKa»: MeToAuueckre ykasanusi / Kapumos 3. I11. - Ya :
BI'TIY umenu M. Akmysnbl, 2016. - 64 c. - bBubnvorp.: AoCTyHa B KAPTOUKe KHUTH, Ha caiite DBC
Jlane. - Knura us kosutekyuu BI'TTY umenu M. Akmysuibl - MaremaTuka.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=716570&idb=0.

[TporpammHoe obecrieueHvie U VIHTepHeT-peCcypchl (B COOTBETCTBUU C COJlePKaHHEM IMCIATUIAHBI):

[MTomerieHyst Ipe/ICTaBSIOT COO0 yueOHbIe ayIUTOPUH 15l TIPOBeeHUs yueOHBIX 3aHSATHH,
TIpelyCMOTPEeHHBIX TIPOrPaMMOM, OCHaIl[eHHbIe 000py/J0BaHHEM M TEXHUUECKUMH CPeZICTBaMU 00yUYeHUs!.

[TomerieHust 71s1 CAMOCTOSITETbHOM pab0ThI 00YUarOLMXCS OCHAILeHbI KOMITbIOTEPHON TeXHUKOMU C
BO3MOJKHOCTBIO TOZK/IIOUeHUs K ceTy "VIHTepHeT" 1 obecrieueHbl JOCTYIIOM B 3/IEKTPOHHYHO
MHGOpMalMOHHO-00pa3oBartenbHy0 cpeny HHI'Y.

7. MartepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[TomerieHus: A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noarotoBky/ceranbHOCTH 01.05.01 - dyHAameHTanbHble MaTeMaTUKa M MeXaHUKa.

Artop(s1): KpotoB Hukonaii BiagumupoBud, KaHauaat Gpru3nko-MaTeMaTUUeCKUX HayK, JOLIeHT.
3aBenyroumii kadeapoii: Kannnue Anekceit BsuecnaBoBuu, JOKTOp (pU3MKO-MaTeMaTUUeCKUX Hayk.

ITporpamMma ozo6peHa Ha 3ace/jaHUM MeToAnuecKoi Komuccuu ot 02.12.2024, mpoTtokon Ne 5.
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