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1.  Mecro mucuunimHbl B ctpykrype OOII
JIMCIUIIIMHA OTHOCUTCS K 00s3aTCIIBHOM YacTH.

Kox gucuummuast 51.0.22.

Ne MecTO0 IMCHUIIMHBI B y4e0HOM CraHaapTHBIN TEKCT JJI51 aBTOMATHYECKOT0
Bapu IJIaHe 00pa3oBaTebHOM 3amoJIHeHUus1 B KOHcTpyKTOope PILI
aHTa MPOrpamMMbl

1 biok 1. Hucuummuuel (Moaynu) | Jucuunnuna B1.0.22. « @yHKIUOHAJBHBIA aHAJIN3)

O0s3aTenbHas YacTh

oTHocHuTcsl K oOs3atenbHol yactu OOIl HampaBieHus
noarotoBku 01.03.02 Ilpuknaonas mamemamuka u

uHopmamuxay.

2. Ilnmanupyembie pe3yabTaThl 00y4eHUsI O JUCHUIIHHE, COOTHECEHHbIE ¢ TNIAHNPYEMbIMH
pe3yJbTaTaMu 0CBOeHHsI 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIETEHIIUSIMU M MHAUKATOPAMH
MOCTHIKEHUs] KOMIIeTeHIIUi )

ceoticmaa. IIpocmpancmeo L

3. lonamusa 060lHO20 U NOBMOPHOZO
unmeepanog Jlebeea. Teopema Dyounu.

4. HUzmepumvle mHodcecmsa u pyHkyuu.
5. Onpedenenue MII u mempuyeckou
2pYnnbl, CE0UCEA PACCNOAHUA.

6. Ilpeoen. Cmuicn npedena 8 HeKOMOPbIX
Konkpemuwix MI1.

7. Ilnomuvie muoocecmea. Ilpumepoi
6CHO0Y NJIOMHBIX MHONCECME QYHKYULL.

8. Cenapabenvhoe MII.
CenapabenvHocmb NOOMHOICECTNEA.

9. Cxoosuyuecs 8 cebe
nocnedosamenvrhocmu. Iloanoe MI1.

10. Henpepuisuvie onepayuu. Jlunuwiuy-
HenpepuvleHble ONepayuu.

11. Ilpunyun CHCUMALOUUX

omobpavicenuii 8 noanom MII.

12. Jluneiinoe npocmpancmeo. Jluwneiino
He3a8UCUMbIE CUCHEMDL.

13. IIlpeoen ¢ JIHII. Henpepvienocmo
HOPpMbL U apuU@Memudeckux 0etcmautl.

14. llonnas cucmema 9AEMEHMO8.

IInanupyemble pe3ybTaThl 00y4eHHs M0 JMCHUIIIMHE (MOAY.110), B HaumeHnoBanue
COOTBETCTBHH ¢ HHIUKATOPOM JOCTHKCHHUA KOMIIETCHIIUN OLICHOYHOI'0
cpencrBa
P ——— Nuaukarop Pe3yabTarbl 00yyeHust
KOMIIeTeHIMHU (KO, AOCTHREHU o
conepmante KOMIICTeHIHH™ 10 TUCIUILINHE
KOMIIETEHIIMH)
(xom, comeprxanue
WHAUKATOPA)
OIIK-6 OIIK-6.1. 3uame nouwsmus u ymeepoicoerus Bonpocwt ons
Cnocoben k sedenuio | 3naem ocobennocmu | oucyuniunvl « DYHKYUOHATbHBLIL aHATUu3»: | cobecedoganus,
UHHOBAYUOHHO- 6edenus 1. Hynesas wmepa. Yciosue «noumu | mecmogvie
UCCne008amenbCkoll | UHHOBAYUOHHOU 8CHOOY». 80NPOCHL
oesimebHOCmU. OdesimenbHoCmu 2. Onpeoenenue unmeepana Jlebeza, e2o




Ipumepwl noanvix cucmem QhyHxyuil.

15. Jluneiinolii oepanuuentulii onepamop.
16. Hopma onepamopa, @opmynvl 0as
Hopmul. [Ipumepul oyenku Hopmbl.

17. Ilpunyun COHCUMAIOUUX
omobpadicenuii 01 TUHEUHO20 VPABHEHUS.
6 B-npocmpancmaee.

18. Oyenxu  HOpM  KomMmoO3uyuu U

umepayuu.
19. Pso JIUHEUHBIX 02PaHUYEHHbIX
onepamopos. Psio umepayuil.

20. Vcenosus cyuwecmeosanus u

02PAHUYEHHOCIU 0OPAMHO20 Onepamopd.
21. Kpumepuii 1unetiHoll He3a8UCUMOCTIU
CUCmeMbl INeMEHMO8.

22. l'unbbepmoso  npocmpancmeo  (H-
nPOCMPAHCMEB0).

23. Jluneinas He3a8UCUMOCMb
OPMOCOHATILHOU ~ CUCHEMbl  HEHYIEBbIX
91EMEHMO8.

24. Teopema o paziodxceHuu d1emMeHma 8
pao  @ypve 6 cenapabervHom  H-
npocmpancmee.

25. OpmoeonanvHoe dononerue.

26. Cobcmeennble  6eKmopvl U Hucia

(3nauenust) CAMOCONPANHCEHHO20
onepamopa.
27. Cobcmeennoe NnOONPOCMPAHCIMBO
CAMOCONPSINCEHHO20 KOMARAKMHO2O0
onepamopa.

28. Ilpouzeoonvie no Dpewe u [amo.
Csoticmsa cunbHOl npoU3800HO.

OIIK-6.2.

Ymeem cmasums u
peuiams 3a0ayu
UCCned08anUs Ha
Oonudcauyio u
OMOANeHHYIO
nepCcneKmugy ¢
Yuemom npukiadoHou
3HAUUMOCMU C80eli

Ymemso

Hcnonvzosame na npakmuxe 3HaHus,
NONYueHHble NPU U3YYEeHUU OUCYUNTIUHBL
«DYHKYUOHANLHBIY AHATIUIY:

1. Onpedenams 0b1a0aem nu
paccmampueaemas XapaKxmepucmuxa
napul 31eMeHmo8 nPoCMpancmed
CBOLICMBAMU MEMPUKU.

2. IIpogepsamob npumeHumocmy u

Bonpocut 0na
cobecedosanus,
mecmosnie
60NPOCHL

HayuHo- NPUMEHSAMb K NPUOTIUNCEHHOMY PeUleHUio
UCCNIe006AMENbCKOU PUHYUN CHCUMATOWUX OMOOPAICEHUIL.
pabomul 3. IIposepsams opmoconanvHoCHb

3A0AHHOU CUCTEMbL DTIEMEHMO8 U, 8

cryyae ee NOHOMbL, PACKAAObIGAMb NO

OanHoU cucmeme s1emenm 6 po DPypwve.

4. Pewwamo nuneiinvie unmezpaibHvle

VpasHeHus.
OIIK-6.3. Bnaoempy: Bonpocut 0ns
Hmeem nasvixu - Cnocobnocmvio Kpumuuecku cobecedosanusi,
6eoenus nepeocMblCIUBAMb HAKONIEHHDIL ONbIM, mecmoewie
UHHOBAYUOHHO- UBMEHAMb NPU HeOOXOOUMOCHU BUO U 80NPOCHI
uccnedosamenvCkol | xapakmep ceoetl npo@ecCuoHaIbHOU
oessmelbHoCmu OessmelbHOCmu,

-Haswvikamu NPpUMEHEHUA Memooos
npu6ﬂu9fceHH020 peuLeHus onepamopHblx U




UHMEZPANbHBIX YPAGHEHU.

3. CTpPyKTYpa H cojiep:KaHue TUCIHUIIHHbI

3.1. TpynoeMKocTh TUCHUTLIUHBI

OuyHnas popma 00yuenust
O0mas TpyA0eMKOCTh 43ET
YacoB no yuedHOMY IJIaHY 144
B TOM 4HcCJIe
ayIMTOPHBIE 3aHATHSA (KOHTAKTHas1 padoTa): 66
- 3aHSATHS JIEKIIMOHHOTO THNA 32
- 3aHSATHS CEMHHAPCKOT0 THIA 32
- 3aHATHS J1a60PATOPHOT0 THNA
- Tekyuuii kourpoias (KCP) ’
camocTosiTe1bHasi padora 42
IIpome:kyToUyHasi aTTecTalUsA — IK3aMeH 36

3.2. Conep:xanue TUCUHIMITHBI

HaumeHnoBaHue U KpaTKoe¢ CoAepKaHuE pa3aejioB u
TeM TUCHHUIIJIHHbI

Bcero
(4acel)

B ToM uncne

KonrakTHas padora (padora Bo
B3aUMO/JCHCTBUH C
npenojaaBareJieM), 4yachbl. 113 HuX

BanaTus

3ausaTus
CEeMHHAPCKOro

3ausaTus
aGopaTOpPHOro

THIIA

VIEKIIMOHHOT'O
THIIA

THIIA
Bcero

CamocrosiTesqbHasi padora

00y4JaKIIerocsi, 4achbl

Tema 1 BBenenue.

[penmer qucuumumHbl. O030p OCHOBHBIX pa3eiioB
Kypca. HekoTopsie BOpOCHl UCTOPUH MIPEAMETa U
MIPUMEDPBEI.

11

N
N
N

Tema 2 NuTerpan Jledera u JleberoBol npocTpaHcTBa

L

HpOCTpaHCTBa P , BUAbI IPEACIOB B MIPOCTPAHCTBAX

Py HETIPpephIBHOCTH MHTErpana. OrpaHudeHHbIE
n3Mepumble GyHKINH. CyIIecTBeHHAs BEPXHSSI IPaHb
($hyHKIHN.

19

Tema 3 Merpuueckoe npocrpancrso (MII) u
HelpepbIBHbIC ONepalHHA

Onpenenenue MII u MeTpudeckoil rpynmnsl, CBOWCTBA
paccrosiHus. [IpuMepsl KOHEYHO- U CUETHOMEPHBIX,
(yHKIIMOHATIBHBIX NIpocTpaHcTB. [Ipenen.
Cenapat6ensroe MIT [TpuHIHIT CKUMAFOIIIUX
otoOpakeHmid B moixHoM MIT.

19

Tema 4 JInHeiiHoe HOPMHPOBAHHOE IIPOCTPAHCTBO
(JIHII) u JuHeliHbIe OTPAHUYEHHBIE ONIEPATOPbI
IIpenen B JIHIL. ITonHas cuctema anemeHToB. baHaxoBo

npoctpancTBo (B-npoctpancTBo). Hopma omeparopa,

19




(dopMyabl U HOPMBL. [IprMeps! OLIEHKH HOPMBI.
[TpuHIHT CKUMATIOIITX OTOOPAKESHUH JIst
JIMHENHOrO ypaBHEHUs B B-nipoctpanctse. YcnoBus
CYIIECTBOBAHUS M OTPAaHNIEHHOCTH 00PaTHOTO
oneparopa.

Tema 5 'mnb0epTOBO NIPOCTPAHCTBO U
CaMOCOIPSZKEHHBIE 0NEPaTOPbI

I'une6eproBo nmpoctpancTBo (H-mpocTpancTBo).
Teopema o pasnoxkeHuu 31eMeHTa B psii Pypbe B
cernapadbensHoM H-npoctpancrse. CBolicTBa psifa

. 9 19 6 6 12 7
®ypre. OOwMit B INHEHHOTO OTPaHMYEHHOTO
orepaTopa B cenapabenbHbix H-poctpancTBax.
Teopema ['mnbbepra-llIMuara o npeacraBieHun
CaMOCOTIPSDKEHHOT0 KOMIIAKTHOTO OIepaTopa.
AnbrepHaTuBa @pearonbpma.
Tema 6 CunbHoe qudpepeHIHpPOBaHTE
[IpousBonusie mo @pemre u 'ato. CBoiicTBa CHIBHOM 19 6 6 12 7
MIPOU3BOJHOM.
Texymuit koutpoas (KCP) 2 2
[TpomexxyTouHas arTecTanusi- OK3aMeH 36
Hroro 144 32 32 66 42

TeKy'H_[Hﬁ KOHTPOJIb YCIICBACMOCTU PCAIIN3YCTCAI B paMKax 3aHITUN CCMHHApPCKOI'O THUIIA

[TpoMexyTodHast aTTeCTalysl IMPOXOAUT B TPATUIIMOHHON Gopme (IK3aMeH)

4. Y4eOHO-MeToAUYeCKOe o0ecrieueHHe CAMOCTOAITeILHONH padoThl 00y4YaroImXxcst

CamocrosiTenbHass paboTa CTyJEHTAa TMPU HW3YyYEHUU JUCHUIUIMHBI «DYHKIIMOHATHHBINA
aHAJIN3» BKIIFOYAET MOATOTOBKY K 9K3aMEHY.

CamocTtosTenbHas paboTa 3aKII04aeTCs B 03HAKOMIIEHUH C TEOPETUYECKUM MaTepUajoM IO
ydeOHHMKaM, YKa3aHHBIM B CITUCKE JIMTEPATYphl, TOATOTOBKE OTBETOB HA BOMPOCHI CAMOKOHTPOJIS.
CamocTtosTenbpHas paboTa MOXKET MPOUCXOIUTh KaK B YHUTAJbHOM 3alie OMONMOTEKH, TaKk U B
JIOMAIIHUX YCIOBUSAX.

KoHTpoibHBIE BOMPOCHI W 3aMaHus JUIS IPOBEICHUS TEKYIIEr0 KOHTPOJS W TPOMEKYTOUHOM
aTTecTalliy M0 UTOTaM OCBOEHUS AUCIUILINHBI TPUBEACHBI B I1. 5.2.
s obecriedeHHs] CaMOCTOATENbHONM pabOThl OOYYAIONMIMXCS WCIONB3YeTCs AJIEKTPOHHBIA Kypc
(OyukIMOHATBHBIN aHaMM3, hitps://e-learning.unn.ru/course/view.php?id=788), co3naHHbIi B CHCTEME
anexTponHoro ooyuenus HHI'Y - https://e-learning.unn.ru/.

5. ®oHJ OIIEHOYHBIX CPEICTB /IJIsl MPOMEKYTOYHON ATTECTAIMH 10 THCHUTIINHE (MOIYJII0),
BKJIFOYAIOIINN:

5.1. Onucanne mKaJj OLICHUBAHUA PE3YJIbTATOB oﬁyqe}mﬂ Mo AMCIMIIJINHE

YpoBeHb IlIxana oueHuBaHNsA ¢(hpOPMUPOBAHHOCTH KOMIIeTEH LM
chopmupoBa
HHOCTH HEY/JIOBJIETBO | YIOBJIETBOPH
J10X0 X0po1Io 04eHb XOPOLIO OTJINYHO NMPeBOCXOTHO
KOMIIETEeHIH PpUTEJIBHO TEJbHO
i
(MHAMKaTOpa He 3auteno 3auteHo
JOCTHKEHHUS



https://e-learning.unn.ru/course/view.php?id=788
https://e-learning.unn.ru/,

KOMIIeTEeHIIU
i)
OtcytcTBHE
3HAHHH
YpoBeHb YpoBeHb
TEOPETUIECKO . .
YpoBeHb MuHumaneHO | 3HaHUH B 3HAaHUH B YpoBeHb
ro Marepuana. . . .
3HAHUIA HIDKE | JIOMYCTHMBIN o0beme, o0Beme, 3HAHHUH B YpoBeHb
MUHHUMAaJIb- OBEHb COOTBETCTBYIO COOTBETCTBYIO o0beMe 3HAHUH B
Heso3moxnoC yp N yiom yrom ’
B OLICHNTS HBIX 3HAHUH. €M IporpaMme €M IporpaMme COOTBETCTBYIO | 0OBEME,
3HaHus HomHoTY TpeboBaHHIA. HomnymieHo MOATOTOBKHU. ITOATOTOBKHU. emM MIPEBBILIAONIE
N Wmenn MmecTo | MHOTO JonymeHo JomyrmieHo mporpaMme M MIPOrpamMMy
rpyObIe HETpyObIX HECKOJIbKO HECKOJIbKO MMOJITOTOBKH, MOJATOTOBKH.
BCIICJICTBUE
oTKaza OIINOKH. OIINOKH. HerpyObIxX HECYILIECTBEHH 0e3 omuooK.
OIIMOOK BIX OIIMOOK
oOydaromeroc
s1 OT OTBETA
IIpogemoHcTpH [IponemoHcT
IIponemoncTp P P P P
pOBaHEI BCe [IpomemoHCTpH | MPOBaHHI Bce
OtcyTcTBHE HMPOBaHbI IIponemoHcTp
Tlpu perenun OCHOBHbBIE pOBaHBI BCE OCHOBHBIE
MHHHMAallb- OCHOBHbBIE HpOBaHEI BCE
. CTaHIapPTHBIX YMEHUSL. OCHOBHBIC yMeHHs,
HBIX YMEHUM. YMEHUSL. OCHOBHBIE
3a/1a4 He Pemiensl Bce YMEHHUSL. pEIIeHBI BCe
Hepo3mox- Pemensl YMEHU,
MPOJAEMOHCTP OCHOBHBIC Permrens! Bce OCHOBHBIC
HOCTb THUIIOBEIC peIIeHbI Bce
MPOBaHBI 3a7a4u C OCHOBHBIE 3a1a4u C
OLICHHUTD 3a/1a44 C OCHOBHBIE
OCHOBHBIE HErpyObIMU 3a/1a4H. OT/IETbHBIMH
Ymenus HaJIM4ue HEerpyObIMU 3aa4n.
. YMEHHUS. OIIHOKaMHU. Brimonnens! Bce | HecymiecT-
yMeHU# OIIHOKAMHU. BrinoaHeHbI
BrIosiHEHBI BCe | 3aaHus, B BEHHBIMHU
BCJIE/ICTBUE BerImosiHeHbI BCE 3aJ[aHus,
Mmemu mecto 3aJaHMsI, B ITOJTHOM HeJ0YeTaMHu,
OTKa3a BCE 3aIaHMs, B IIOJIHOM
pr6l>le TI0JTHOM o0beMe, HO BBITIOJIHEHBI
o0ydaromero- HO HE B obObeme Oe3
OLIHOKH. o0BeEME, HO HEKOTOPEIE C BCE€ 3aJIaHUS B
cs OT OTBETA MIOJTHOM HEI0UYETOB
HEKOTOpBIE C He0YeTaMU. [IOJTHOM
oObeMme.
HEJ0YETaMHU. o0beMme.
OrcyrctBue Tlpu peureHnu
BJIAJICHUS CTaHIAPTHBIX Hmeercs IIponemoHcT- [IponemouncTpu n
0ZEMOHCT
MaTepHAaIOM. 3ama4 He MUHHMAJIGHBl | PHPOBaHBI pOBaHBI P p [IpoxemoHcTp
N HPOBAHBI
HeposmoxHOC | mponemonctp | # Habop 0azoBbIc 0a30BbIC P HPOBaH
HaBBIKH MPU .
Th OLIEHUTH UPOBAHBI HAaBBIKOB /ISt HaBBIKU TIPU HaBBIKU TIPH p TBOPYECKHUI
CIICHUT
HaJIu4Kre 6a30BbIE peteHus peteHnn peteHnn P MOAXOM K
HaBbiku HEeCTaHIapTH
- HaBBIKOB HABBLIKH. CTaHJAPTHBIX | CTAHIAPTHBIX CTaHJAPTHBIX 5 PEIICHHIO
BIX 3a1a4 0e3
BCIIEJICTBUE 3a/1a4 ¢ 3a1a4 ¢ 3ama4 6e3 6 HEeCTaHIapTH
OIIMOOK U
OTKaza Mmenu MECTO | HeKOTOpBIMU HEKOTOPBIMH OIIHOOK U BIX 3a/1a4.
HE0YETOB.
06yqa}0meroc pr6ble HEO0YETaMHM. HegoYeTaMu HEI0YETOB.
S OT OTBETA OMINOKH.
HIka/jia oueHKH NpH MPOMEKYTOYHOM aTTECTALMU
Ounenka YpoBeHb NOATOTOBKH
Bce kommeTeHIIMY (YacTH KOMITETCHIUH ), Ha (HOPMUPOBAHHE KOTOPHIX
ITpeBocxomano HaIpaBJIeHa TUCIUILINHA, CHOPMHUPOBAHEI HA YPOBHE HE HIDKE «IIPEBOCXOTHOY
Bce xommereHiuu (4acTH KOMIETEHIWH), Ha (HOPMHpPOBAHHE KOTOPBIX
3a4TEHO OT1INYHO

HampasJiICHA AUCHUILINHA, Cq)OpMI/IpOBaHI)I Ha YPOBHE€ HE HMXKXE (OTJIIUYHO», IIPU
9TOM XOTs OBl OJTHA KOMIETeHIIUS C(hOPMHUPOBAHA HA YPOBHE KOTIUIHO

OueHb XopoIIo

Bce xommereHmmu (Y4acTHM KOMMETEHIWi), Ha (OPMHUpPOBaHHE KOTOPBIX
HanpaBiieHa AUCIUILINHA, C(OPMHUPOBAHBI HA YPOBHE HE HIDKE «OUYECHB XOPOIIIOY,
IpH ATOM XOTA OBl OJHA KOMIICTEHIUS c(opMHpoBaHAa Ha YPOBHE «OUYEHBb
XOPOUIOY




Xoporo

Bce kommereHimMu (4acTH KOMIIETEHLMI), Ha (QOpPMHUpPOBaHHE KOTOPBIX
HalpaBjeHa JUCHUILIMHA, ¢()OPMHUPOBAHEI HA YPOBHE HE HIDKE «XOPOLIO», TPH
3TOM XOTs OBl 0JJHa KOMIETEHINS c(hOPMHUPOBAHA HA YPOBHE «XOPOIIO)»

Ha YPOBHE «YAOBJICTBOPUTEIBEHOY

Bce xkommereHmmm (Y4acTH KOMIETCHIWi), Ha (OpPMHUpPOBaHHE KOTOPBIX
Y IOBJIETBOPHUTEIHHO HalpaBlieHa  JUCLMIUIMHA, CQOPMHpOBaHBI Ha  ypOBHE HE  HHXKE
«yIOBJICTBOPHTEIBHO», IIPU 3TOM XOTs OBl OJHA KOMIIETCHIHS C(HOpMHpOBaHA

Xota 051 onHa KOMIICTEHIIHS chopmupoBaHa

HC 3a4TCHO
YPOBHEC «IJIOXO»

HeynosneTBopurensHO «HEYZOBIICTBOPUTEIBHO», HU OJHA M3 KOMIIETCHIMH HE CcOpMHpOBaHA Ha

Ha YpOBHE

IToxo Xorts OBl OZIHA KOMIIETEHIUSI C(OPMUPOBAHA Ha YPOBHE «IIJIOX0)

5.2. TunoBble KOHTPOJIbHbIE 32JaAHHUS WM HHbIE MATEPHAJIbI, HEOOXOAUMBbIE /ISl OLEHKH

pe3yJbTaToOB 00y4eHus

5.2.1 KoHTpoOJIbHBbIE BOMPOCHI

Bonpoc

Koo ¢popmupyemoii
Komnemenyuu

1. Nurerpan Jlebera u JleberoBs! mpocTpaHcTBa

Hynesas mepa. YcioBue «moutu Beroay». Onpenenenne nuterpana Jlebera, ero coiictaa. [Ipoctpancrsa
, BUJbI IPEACIIOB B MMIPOCTPAHCTBAX W HEIIPECPBLIBHOCTH UHTErpajia. CXO}II/IMOCTL B CpCAHEM NTOPpAAKA
[Monnora npoctpanct . [IpoctpancTBo IloHSTHS NBOWHOTO U MOBTOPHOTO MHTErpajioB JleGera.
Teopema @younu. Vzmepumblie MHOKecTBa U QyHKIMU. OTpaHUYEHHBIE H3MEPUMBIE ()YHKIIHH.
CymiecTBeHHAs BEpXHASA TpaHb (QYHKIHH.

OIIK-6

2. Metpuueckoe npoctpancTBo (MI]) u HepephIBHEIEC OTIepanuu

Onpenenenne MII u meTpudeckoii rpynmnsl, CBOWCTBA paccTOsIHUA. [IpuMepbl KOHEYHO- U CYETHOMEPHBIX,
¢yHKIMOHANEHBIX IpocTpaHcTB. Ilapsl. OKpecTHOCTh TOUKH, BHYTpEeHHHE TOUKH. OTpaHIUYCHHBIC,
OTKpbIThIE MHOKECTBA. [Ipenen. CpoiicTBa npenena B MII. HenpepsiBHOCTS pacctosinus. CMbIc npezena
B HEKOTOPBIX KOHKpeTHBIX MII. Toukn NpuKOCHOBEHHUS, 3aMKHYTO€ MHOkKeCTBO. COOTHOIIEHUE MEX Y
OTKPBITBIMU M 3aMKHYTBIMH MHOXecTBaMu (1 KpUTepHii 3aMKHYTOCTH MHOKECTBA). 3aMbIKaHHE U €r0
3aMKHYTOCTb. 2 KpUTEpHil 3aMKHYTOCTH MHOeCTBa. ImoTHEIE MHOXecTBa. [IprMeps! BCroy IIIOTHBIX
MHOXecTB ¢yHkimid. CenapadensHoe MII. CenapabenpHocTh noAMHOXecTBa. Cxopsiuecs B cede
nocaenosarensHocTy. Iomroe MILL

IIpeaxoMIakTHOE MHOKECTBO, ero cBoiicta. Kputepuit Xaycnopda npeakommnakraoctd. Kommakr.
HenpepsiBHble onepanuy. JIMnmumn-HenpepsIBHbIC onepanuy. [IpuHINIT CKUMAIOIUX 0TOOpakeHUH B
nosiHoMm MIL.

OIIK-6

3. JIuneitHoe HOpMEpoBaHHOE TipocTpancTBo (JIHIT) n nmuHelHBIe orpaHUYEHHBIE OTIEPaTOPHI

JIuneitnoe npocrpanctro (JIIT). JIuHeitHbIe KOMOWHAINH, IMHEWHAS 000109Ka. JINHEHHO He3aBUCUMBIS
cuctemsl. JIuneliHoe noanpoctpaHcTBo. JInnelnslid onepatop. JIIT nuuelinbix oneparopos. Kommnosurus.
Ureparms. OOpatHsIit onepatop u ero auaerHOCTh. Onpenencane JIHIL. JTHIT kak gacTHBIN cirydaid
MeTpuueckol rpymnmbl. CBoiicTBa HOpMBI. 3aMKHYTOE JIMHEHHOE noarnpocTpancTso. [Ipenen B JIHIL.
HenpepbIBHOCTS HOPMBI U apH(PMETHIECKUX JeHCTBUI.

[onHas cucrema 3nemeHToB. IIpumeps! moaHBIX cucTeM QyHKIMH. banaxoso mpoctpancTso (B-
MIPOCTPAHCTBO). Py amemenToB B-ipocTpaHcTBa, JOCTaTOYHBIN NPH3HAK cXoauMocTh. Kpurepun
Apuena u Pucca mpeiKOMIaKTHOCTH CEMENHCTB (PYHKIHH B IPOCTpaHCTBaX M JIMHEHHBIH
OTpaHWYEHHBIH ONepaTop. DKBUBAJICHTHOCTh YCIOBHH OTPaHUYIEHHOCTH U HETIPEPBIBHOCTH JIJIS
nuHEHoTo onepaTopa. Hopma oneparopa, hopmyisl 1ist HOpMbl. [IpuMepst otieHKr HOpMBI. [IpuHITUI
C)KUMAIOIIMX 0TOOpaKEHHH JUIs JIMHEHHOTo ypaBHeHus B B-ipoctpanctse. JIHIT nnneitnbIx
OrpaHMYeHHBIX oneparopoB. OLEHKH HOPM KOMIIO3UINH U urepanui. CHibHBIN (paBHOMEPHBI) 1
c11a0bIi (TOTOYEYHBIH) MPeesIbl 0CIeJ0BaTeIbHOCTH JINHEWHBIX OrPaHNYEHHBIX OllepaTopos. B-
IIPOCTPAHCTBO ONEPaTopoB. P MTMHENHBIX OrpaHMYEHHBIX onepaTopoB. P urepanuii. [onoxurensHo
omnpezeneHHsle onepaTopsl B JIHII. YcoBus cymecTBoBaHus M OTpaHHYEHHOCTH 0OpaTHOTO Oneparopa.
KomnakTHeI# onepatop 1 ero orpaHM4eHHOCTb. CHIIBHBIN Npeen NOCIeA0BaTeIbHOCTH KOMITAKTHBIX
oneparopoB. KOMIaKTHOCTE IMHEHHOTO HHTETPAIBHOTO OIlepaTopa B cirydae, KOraa sapo — QyHKIus,
HHTErpupyeMas ¢ KBapaToM.

OIIK-6

4. 'map0epTOBO MPOCTPAHCTBO M CAMOCOTIPSHKEHHBIE OIIEPaTOPHI

OIIK-6




Omnpenenenne yHuTapHoro (npearmisoeprosa) npoctpancrsa. Onpenenurens ['pama. Kpurepuii
JIMHEWHOW HE3aBUCUMOCTH cucTeMbl seMeHToB. HepasencTBo Komm-byHsikoBckoro. YHutapHoe
MPOCTPAHCTBO Kak yacTHBIN cirydait JIHII. HenpeprIBHOCTH CKASIPHOTO MPOU3BeACHUS. | MiIbOepTOBO
npoctparcTBo (H-poctpanctBo). OproronansHocTs. PaBencTBO [Tndaropa. Cuctema 31eMeHTOB,
3aMKHYTasi OTHOCUTEIIFHO OPTOTOHATBHOCTH. 3aMKHYTOCTh OTHOCHTEIHHO OPTOTOHAIBHOCTH TTOJTHOHM
CHCTEMBI 3JIEMEHTOB. JInHeHHast HE3aBUCHMOCTh OPTOTOHAIBHON CHCTEMBI HEHYJIEBBIX JIEMEHTOB.
Oproronamm3anus. basuc H-mpocrpancTsa. CymecTBoBaHIE KOHEYHOTO FITH CIETHOTO Oas3mca B
cenapabensHoM H-nipoctpanctse. Teopema o pasnoxenun anemeHTa B psii @ypne B cenapabensHom H-
npoctpanctBe. ColicTBa psna Oypbe. OOLMiA BUI IMHEHHOTO OrpaHMYEHHOTO OIlepaTopa B
cenapabenbHbix H-mpocrpancTBax. CaMoconpsKeHHBIH onepaTop U ero rpaHuisl. [lojnoxuTensHo
ornpezeseHHble onepaTopsl B H-npoctpanctse. [lonoxxurensHas onpeaeneHHocts B H- n B-
npoctpancTBax. OpToronajgpHoe JonoiHeHune. JleMma o pasnoxeHuu sneMeHTa cenapabensHoro H-
MPOCTPAHCTBA B OPTOTOHAIBHYIO CYyMMY JIBYX 3J1eMeHTOB. COOCTBEHHBIE BEKTOPHI U UUCiia (3HAYCHUS)
CaMOCOTIPsKEHHOTO oreparopa. CoOCTBEHHOE MOJIPOCTPAHCTBO CAMOCOIIPSKEHHOTO KOMITAKTHOTO
oreparopa. MakcumanbHbIH 31eMeHT. Teopema ['msbepra-llMuara o mpeacraBieHun
CaMOCOTIPSPKEHHOTO KOMITAKTHOTO onepaTopa. AnpTepHatiBa @pearonpma.

5. CunbHoe muddepeHnnpoBanme OIIK-6
IIpousBoansie no @pemie u I'ato. CBONCTBA CHIIBHON POU3BOAHOM.

5.2.2. TunoBble 3ajaHus s TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH [Jisi ONEHKH CHOPMHPOBAHHOCTH
xkomnerennuu OITK-6

TecToBble Bonpockl /s oneHkn KommneTenun «OIK-6»
Bompoc 1

YKaxure IMPUMCEPDBI CUCTHBIX MHOKCCTB

1) MHOKECTBO IEIbIX Yucen (+)

2) MHOKeCTBO palliOHAIBHbIX Yrce (+)

3) MHOKeCTBO ICHCTBUTEIBHBIX YHCEI

4) MHOXeCTBO MPOCTHIX unce (+)

5) MHOXeCTBO BceX areOpandecKix MOJMHOMOB C IelbIMU Koddduipentamu (+)

6) MHOXeCTBO BceX areOpandecKux MOJIMHOMOB C PallMOHABHBIME K03 durmeHTamu (+)
7) MHOXeCTBO HETIPEPbIBHBIX (HYHKIIUI

Bompoc 2
Urto Takoe MOKphITHE MHOYXKECTBA M TOUEK YMCIOBOI MpsMOit?

1) Cucrema HHTEpBAJIOB, 00BEIUHEHUE KOTOPBIX COJIEPXKHUT B ceOe MHOKeCTBO M (+)
2) CucreMa HHTEpPBAJIOB, 00BEANHEHNE KOTOPBIX COACPIKUTCS B MHOXKECTBE M

3) Cucrema MHTEPBAJIOB, K&X/IbIH U3 KOTOPBIX COJCPKUT B ceOe MHOXKECTBO M

4) CucremMa MHTEPBAJIOB, KX/l U3 KOTOPBIX COJCPIKUTCS B MHOKECTBE M

6. YueOHO-MeTOAMYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

a) OcHOBHas JIUTEpaTypa

1. Tpenorun B.A. ®ynkimonansHelii ananus. / M.: ®uzmatiut, 2002, c. 488. (42 3k3.)

2. Kommoropos A.H., ®omun C.B. DnemenTs! Teopun GyHKINH U (YHKIIMOHATEHOTO aHAN3a. /
M.: ®uszmatiut, 2006, — 572 c¢. (232 3k3.)

3. Jlroctepuuk JI.LA., Cobones B.M. Kpatkuii Kypc (GYHKIIMOHAIBLHOTO aHalM3a: ydeOHOe
nocobue. — M. Beicmas mikona, 1982. — 271 c. (86 3k3.)

0) MONOJIHUTENbHAS IUTEpaTypa:

1. Jlrocrepnuk JI.A., CoboneB B.. Dnementsl pynkimonanpHoro ananusa. M. Hayka, 1965. —
52¢. (27 2K3.)




2. Kanroposuu JI.B., Axuno I'.Il. ®ynkunonaneusiit ananus. // M. Hayka, 1982. — 752 c. (26
9K3.)

B) IIporpamMmmHoe obecrieueHue u MHTepHeT-pecypchl (B COOTBETCTBHU C COJIEP)KAHUEM
JUCHUTITUHBI ):

7. MaTepuajibHO-TEXHHYECKOe o0ecredeHne T CHUTITUHbI

[ToMenieHust mMpencTaBiIsAOT cOO00i yueOHbIe ayqUTOPUU JUISl IPOBEACHUS YUeOHBIX 3aHSITHH,
MPEeyCMOTPEHHBIX TMPOTPaMMOM, OCHAIICHHbIE OOOpPYIOBAaHUEM M TEXHUYECKUMH CpEICTBAMHU
o0y4eHusl.

[TomemieHust [Is1 CaMOCTOSITENBHONM pabOThl OOYyYaIOUIUMXCS OCHALICHBbl KOMIIbIOTEPHOM
TEXHUKOH € BO3MOXKHOCTBIO MOAKIIOUEeHUS K ceTu "MHTepHer" M oOecmeueHsl OCTYIIOM B
AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy HHIY.

[Iporpamma cocrtaBiena B coorBercTBUU ¢ TpeboBanmsimu OC HHI'Y 01.03.02 [lpukinannas
MareMaTuka u I/IH(i)OpMaTI/IKa.

ABTOD (BI) H.B. Kporos

Penenzenr (b1)

3aBenyroumii kabeapoit JYMudA A.B. Kaniuaun

[IporpamMma o1o0peHa Ha 3aceJaHuU METOANYECKONH KOMUCCUM MHCTUTYTAa UH()POPMAIIMOHHBIX
TEXHOJIOTMH, MATEMaTUKU U MEXaHUKH

ot 1 nexaOpst 2021 rona, mporokoin Ne 2.



