MUHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOM ®EIEPALIN

DeepajibHOE TOCYAAPCTBEHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE yUpexIAeHne BbICIIEero 00pa3oBaHus
«HaunoHaabHbI HccaenoBaTe bCKul Hukeropoackuii rocyapcTBeHHbIN YHUBEPCUTET
uM. H.HU. Jlo6aueBcKkoro»

I/IHCTI/ITyT I/IH(bOpMaHI/IOHHI)IX TeXHOJ’IOFHﬁ, MAaTEMAaTUKHU U MCXaHUKHU
(dpakysnprer / uHCTHTYT / Prnan)

YTBEPXIEHO
pewmieHuem yueHoro coera HHI'Y

IPOTOKOJI OT
«30» HOs0ps 2022 1. Ne 13

Padouasi nporpamMma Iy CHUILTHHBI

DOYHKUMOHAJIBHBIH aHAIN3
(HaumeHoBaHUe OUCYUNIUHBL (MOOYA))

YpoBeHb BbIcIIEro 00pa3oBaHus
O0akajaBpuar
(OakanaBpuar / Maructparypa / CneualInTeT)

HaHpaBHeHI/Ie IIOATOTOBKHU / CIICIMUaJIbHOCTD

01.03.02 IlpukaagHas MaTeMaTHKA U HH(POPMATHKA
(yKa3bl@aemC}z KOO U HAUMEHOBAHUE Hanpaejlenus n0020mMosKU /cneuuafleocmu)

HanpasnenHocts 06pazoBaTebHON TPOrpaMMBI

IIpuknagnass MaTtemaTuka 1 nHGopmaTuka (o0mmii npoduin)
(ykaswisaemcst npo@uns / masucmepcKas npocpamma / cCneyuanu3ayis)

dopma 00yueHust
OoyHas

(ounas / ouHO-3a04HAsL / 3A0YHAS)

Hwuxnuit HoBropog

2023 roxa



1. Mecto mucuuniauHbl B cTpykrype OOIT
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. Ilmanupyemble pe3yabTaThl 00y4YeHUsI MO JUCHUIIHHE, COOTHECEHHbIE ¢ TNIAHUPYEMbIMH
pe3yJibTaTaMu 0CBOeHHsI 00pPa30BaTeIbHOI MPOrpaMMbl (KOMIETEHIIUSIMU M MHAUKATOPAMH
MOCTHIKEHUs] KOMIIeTEeHIIUi)

ceoticmaa. IIpocmpancmeo L

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

4. Hzmepumvle MHOJNICECMBA U PYHKYULL.
5. Onpedenenue MII u mempuyeckou
2pYnnbl, CE0UCEA PACCNOAHUA.

6. [llpeden. Cmbicn npedena 6 HEKOMOPbIX
Konkpemuuvix MI1.

7. Ilnomuwvie mmooxcecmsa. Ilpumepsi
6CIO0Y NJIOMHBIX MHONCECME QYHKYULL.

8. Cenapabenvhoe MIT.
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
He3asucUMble CUCHEMbL.

13. I[Ilpeden 6 JIHII. Henpepvienocmo
HOpMbL U apupmemuueckux Oeucmesuil.

14. llonnas cucmema 91EeMEHMO8.

IInanupyemble pe3ybTaThl 00y4eHHs M0 JMCHUIIIMHE (MOAY.110), B HaumeHnoBanue
COOTBETCTBHH ¢ HHIUKATOPOM JOCTHKCHHUA KOMIIETCHIIUN OLICHOYHOI'0
cpeacraa
P ——— Nuaukarop Pe3yabTarbl 00yyeHust
KOMIIeTeHIMHU (KO, AOCTHREHU o
conepmante KOMIICTeHIHH™ 10 TUCIUILINHE
KOMIIETEHIIMH)
(xom, comeprxanue
WHANKATOPA)
OIIK-6 OIIK-6.1. 3namv nouamMus U ymeepicoeHus Bonpocwt ons
Cnocoben k sedenuto | 3naem ocobennocmu | oucyuniunvl « DyHKYUOHATbHBIL AHAIU3». | cOOeced0sanusl,
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 oepanuuermulii 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 INEeMEHMO8.

22. ['unbbepmoso  npocmpaucmeo  (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 NOONPOCMpPaHCMeEo
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 npukiaoHou
3HauUUMOCmu ceoeti

Ymemso

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

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

2. IIposepsamy npumeHumMocms u

Bonpocut 0na
cobecedosanus,
mecmosnie
60NPOCHL

HAyuHo- NPUMEHAMb K NPUOTIUNCEHHOM) PeUleHUio
UCCNIe006aMeENbCKOU APUHYUN CHCUMATOWUX OTOOPAICEHUIL.
pabomul 3. Ilposepams opmoconanvHoCmb

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 HeOOXOOUMOCIU BUO U 8onpocul
uccnedosamenvCkol | xapakmep ceoeti npogecCcuoHaIbHOU
oesmelbHoCmu oessmelbHoCmu,

-Hasvixamu NPpUMEHEHUA Memooos
npu6ﬂu9fC€HHOZO 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 J1aG0PATOPHOro THIA
- Tekyuuii kourpoias (KCP) ’
camocTosiTe1bHasi padora 42
IIpome:kyToUyHasi aTTecTalUsA — IK3aMeH 36

3.2. Conep:xanue TUCUHIMITHBI

B ToM uncne

KonrakTHas padora (padora Bo
B3aUMO/JCHCTBUH C
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Tema 1 BBenenue.
[penmer qucuumumHbl. O030p OCHOBHBIX pa3eiioB 11 5 5 4 7
Kypca. HexoTopble BOIPOCH! HCTOPHUHU IPEAMETa U
TIPUMEPBI.
Tema 2 NuTerpan Jledera u JledberoBol npocTpaHcTBa
[Ipocrpancrra P , BHJIBI TIPE/ICTIOB B TIPOCTPAHCTBAX
L 19 6 6 12 7
Py HeNpepbIBHOCTh MHTErpasia. OrpaHuueHHbIE
nzMeprMble QyHKiuU. CyliecTBeHHasI BEPXHSIs TPaHb
($hyHKIHN.
Tema 3 Merpuueckoe npocrpancrso (MII) u
HelpepbIBHBIE ONePALUT
Onpenenenue MII u MeTpudeckoil rpynmnsl, CBOWCTBA
paccrosiHus. [IpuMepsl KOHEYHO- U CUETHOMEPHBIX, 19 6 6 12 7
(hyHKIIMOHATBHBIX IPOCTpaHCTB. [Ipenen.
Cenapat6ensroe MIT [TpuHIHIT CKUMAFOIIIUX
otoOpakeHuii B moixaoM MIT.
Tema 4 JInHeiiHOe HOPMHPOBAHHOE IPOCTPAHCTBO
(JIHIT) u J1nHeliHble OTPaHUYEHHbIE ONEPATOPbI 19 6 6 12 7
IIpenen B JIHIL. Ilonnas cuctema anemeHToB. banaxoBo
npoctpancTBo (B-npoctpancTBo). Hopma omeparopa,




(dopMyabl U HOPMBL. [IprMeps! OLIEHKH HOPMBI.
[IpuHINT CKUMAIOMIUX 0TOOpAKEHUH IS
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 1uddepeHunpoBanue
[pousBonusie 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-MeTOAHYECKOE 00ecTiedeHHe CAaMOCTOSATEIbHOI PadoThl 00yYaO X CS

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 JUCIUILINHBI IPUBEACHHI B I1. 5.2.
s obecriedeHHsl CaMOCTOATENbHONM paboOThl OOYYAIONMIMXCS WCIONB3YeTCs AJIEKTPOHHBIA Kypc
(PynkumonanbHbIN ananmm3, https://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 oneHnBaHusi cOPMHPOBAHHOCTH KOMIIETEHIIMIT
chopmupoBa
HHOCTH HEY/0BJIETBO | YAOBJIETBOPH
TJI0X0 X0pouIo 04eHb X0POLIO OTJINYHO NPEBOCX0HO
KOMIIETEHIIH puTeJIbHO TEeJbHO
i
(MHAMKaTOpPa He 3aureno 3auteHo
JAOCTHKEHUS



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

KOMIIETeH !
i)
OtcytcTBHE
3HAHUI
YpoBeHb YpoBeHb
TEOPETHIECKO N N
YpoBeHb MuHumaneHO | 3HaHUH B 3HAaHUH B YpoBeHb
ro Marepuana. N . N
3HAHUIA HIDKE | JIOMYCTHMBIN o0Beme, o0BeMe, 3HAHUI B YpoBeHb
MHHHMAJTb- O0BEHb COOTBETCTBYIO COOTBETCTBYIO obbeme 3HaHUil B
Heso3moxnoC yp N yiom yrom ’
B OLCHITS HBIX 3HaHUH. €M IporpaMme €M IporpaMme COOTBETCTBYIO | 0OBEME,
3HaHus HomHoTY TpeboBaHHIA. HomnymieHo MOJTOTOBKH. MOATOTOBKH. emM MPEBBILIAOIIE
N Wwmenmu Mecto | MHOTO JonymeHo JomyrmieHo mporpaMme M MIPOrpamMMy
rpyObIe HETpyObIX HECKOJIBKO HECKOJIEKO MIOJITOTOBKH, MTOJITOTOBKH.
BCJIC/ICTBUE
oTKaza OIINOKH. OIINOKH. HerpyObIxX HECYILIECTBEHH 0e3 omuooK.
Q1117 (70) 3 BIX OITHOOK
oOydaromeroc
sI OT OTBETa
IIponemoncTpu [IponemoHcT;
IIponemoncTp P P P P
pOBaHbI Bce ITpogeMoHCTpU | MPOBaHBI BCe
OtcyTcTBHE HMPOBaHbI IIponemoHcTp
Tlpu perenun OCHOBHBIC pOBaHBI BCE OCHOBHBIC
MHHUMAJITb- OCHOBHBIC HUPOBaHbI BCE
N CTaHIapPTHBIX YMEHUSL. OCHOBHBIE yMeHHs,
HBIX YMEHHH. YMEHHSI. OCHOBHbIE
3a/1a4 He Pemiensl Bce YMEHHUSL. pEIIeHBI BCe
Heo3mox- Pewenst YMEHU,
MPOJAEMOHCTP OCHOBHBIC Permrens! Bce OCHOBHBIC
HOCTb THITOBBIE pelieHbl Bce
MPOBaHBI 3a1a4u C OCHOBHBIE 3a7a4u ¢
OIICHUTH 3a]a49M ¢ OCHOBHBIC
OCHOBHBIC HEeTpyOBIMU 3aJ1a4u. OTJCITbHBIMU
Ymenus HaJIM4ue HEerpyObIMU 3aa4n.
N yMeHHS. OLIHOKAMH. BeimosHeHbI BCe | HECYIIECT-
YMEHHI OLIHOKAMH. BbImonHeHbI
BeimoniHeHBI Bece | 3aaHus, B BEHHBIMH
BCJICJICTBUE BeimosiHeHbI BCE 3aJIaHUs,
Wmenn mecro 3a7aHus, B MOJTHOM HE0YeTaMH,
oTKa3za BCE 3a/IaHM, B TIOJTHOM
pr6l>le TI0JTHOM o0beMe, HO BBITIOJIHEHBI
00yyJaroiero- HO HE B o0bemMe 6e3
OINHOKH. o0OBbeme, HO HEKOTOPBbIC C BCC 3aJ1aHus B
Cs OT OTBETA MOJTHOM HEJJ04ETOB
HEKOTOPBIE C HEJJ0YETaMH. MOJTHOM
o0neme.
HEIOYETaMH. obbeMe.
OrcyrctBue Tlpu peureHnu
BJIAJICHUSA crangaptHeix | Mmeercs IIponemoHcT- [IponemouncTpu n
0JIEMOHCT
MaTepUaIoOM. 3a1aq He MHHUMAIBHBI | PHPOBAHBI POBaHBI P P IMpoaemoHcTp
N HUPOBAHbI
HeposmoxHOC | mponemonctp | # Habop 0azoBbIc 0a30BbIC P HPOBaH
HaBBIKH TIPH .
Th OLIEHUTH HPOBAHEI HaBBIKOB IS HaBBIKH TIPH HABBIKH TIPH P TBOPYECKHIA
CIICHUH
HaJIMYHe 6a30BbIe petieHus peuieHnn perieHun p MOAXOJ K
HaBbiku HEeCTaHIapTH
HABBIKOB HABBIKH. CTaHJAPTHBIX | CTAHJAPTHBIX CTaHJAPTHBIX 5 PEIICHHIO
BIX 33714 Oe3
BCIIC/ICTBUE 3a1a4 ¢ 3a1a4 ¢ 3amad 6e3 6 HECTaH/IAPTH
OLIHOOK U
0TKa3a Vmenu MECTO | HEKOTOPBIMH HEKOTOPBIMH OIIHOOK U BIX 33]1a4.
HEIOYETOR.
oOyuaromeroc | rpyoObie HEI0YETAMH. He0YeTaMI HEJIOYETOB.
s 0T OTBETA OIIHOKH.
IkaJjia oeHKH NPH MPOMEKYTOYHOM aTTECTALMHU
Ouenka YpoBeHb NOATOTOBKH
Bce kommeTeHIIMY (YacTH KOMITETCHIUH ), Ha (HOPMUPOBAHHE KOTOPHIX
IpesocxonHo HaIpaBJIeHa TUCIUILINHA, CHOPMHUPOBAHEI HA YPOBHE HE HIDKE «IIPEBOCXOTHOY
Bce xommereHiuu (4acTH KOMIETEHIWH), Ha (HOPMHpPOBAHHE KOTOPBIX
3a4TeHO Ornmano

HampaBJieHa JUCUIUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HWKE «OTIMYHOY, TPU
9TOM XOTs ObI OTHA KOMITETCHIINS cpOpPMHPOBaHA HA YPOBHE «OTIHIHOY

Ou4eHpb XopoIIo

Bce xommereHmuu (4acTM KOMIIETEHIMH), Ha (QOPMHUPOBAHHE KOTOPBIX
HarpasJjieHa IUCLUUILINHA, COPMHUPOBAHbI HA YPOBHE HE HMXKE «OUEHb XOPOILOY,
Opyu 3TOM XOTs Obl OJHAa KOMOeTeHuus cHOpMHUpOBaHA Ha YPOBHE «OUYCHb
XOPOIIOY




Xoporo

Bce kommereHimMu (4acTH KOMIIETEHLMI), Ha (QOpPMHUpPOBaHHE KOTOPBIX
HalpaBjeHa IUCHUILINHA, c()OPMHUPOBAHEI HA YPOBHE HE HIKE «XOPOIIO», NPH
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

pe3yabTaToB 00yUeHust

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]) i HepephIBHEIE OTIepauu

Ornpenenenne MII u meTpudeckoii rpynmnsl, CBOWCTBA paccTosiHUSA. [IpuMepbl KOHEYHO- U CYETHOMEPHBIX,
¢yHKIMOHANEHBIX IpocTpaHcTB. lapsl. OKkpecTHOCTh TOUKH, BHYTpEHHUE TOUKH. OTrpaHHUYeHHBIE,
OTKpbIThIE MHOKECTBA. [Ipenen. CpoiicTBa npenena B MII. HenpepoiBHOCTS paccrosinust. 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

Jluneiinoe npoctpanctso (JII1). JInnelinple koMOMHAIMY, THHEHHas 0001049Ka. JIMHEIHO He3aBHCHMBbIE
cucteMsl. JIuHeiiHoe noanpocTpancTBo. JIunelnsli oneparop. JIIT nunelinbx oneparopos. Kommnosuius.
Urepamus. O6paTHbIii oneparop u ero smHeiHocTs. Onpenenenne JIHII. JIHIT xak gacTHbIi ciryyaid
MeTpudeckoi rpynmnsl. CBoiicTBa HOpMBL. 3aMKHYTO€ THHEHHOe noanpocTpancTso. [Ipenen B JIHIL.
HenpepsIBHOCTS HOPMBI ¥ apUPMETHIECKUX JEHCTBHUI.

[onHas cucrema 3nemeHTOB. IIpumeps! moaHBIX crcTeM 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 JIMHEWHBIX OrPaHNYEHHBIX OllepaTopos. B-
IIPOCTPAHCTBO ONEPaTopoB. P MTMHENHBIX OrpaHMYEHHBIX onepaTopoB. P urepanuii. [onoxurensHo
omnpezeneHHble onepaTopsl B JIHII. YcnoBus cymecTBoBaHus U OrpaHHYEHHOCTH 0OpaTHOTO ONeparopa.
KomnakTHBIH onepaTop u ero orpaHu4eHHOCTb. CHUIIBHBIN NpeeNn NOCIeA0BaTeIbHOCTH KOMITAKTHBIX
orepaTopoB. KOMIAKTHOCTH TMHEHHOTO HHTErPAILHOTO ONIEpaToOpa B CiIydyae, KOorja siapo — QyHKIus,
HHTErpupyemMas ¢ KBaapaToM.

OIIK-6

4. Tmie0epTOBO MPOCTPAHCTBO U CAMOCOTIPSKEHHBIE OTIEPATOPHI

OIIK-6




Omnpenenenne yHuTapHoro (npearmisoeprosa) npoctpancrsa. Onpenenurens ['pama. Kpurepuii
JIMHENHON HE3aBUCUMOCTH cUCTEMBI 21eMeHTOB. HepaBencTBo Koum-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 orepaTopa. AnpTepHatisa Opearosisma.

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»
Bonpoc 1

YKaxute npumMmepbl CHETHbIX MHOXKECTB

1) MHOXKeCTBO HebIX gucen (+)

2) MHOXeCTBO pallMOHAIBHBIX YKce (+)

3) MHOXeCTBO ICHCTBUTEIBHBIX YHUCEI

4) MHOXeCTBO MPOCTHIX unce (+)

5) MHOXeCTBO BCeX areOpandecKrx MOJMHOMOB C IebIMU KoddduirenTamu (+)

6) MHOXeCTBO BceX areOpandecKuX MOJIMHOMOB C PAllMOHATBHBIME K03 durneHTamu (+)
7) MHOXeCTBO HEeTIPEPbIBHBIX (HYHKIIUI

Bonpoc 2
YTo TaKoe NOoKpbITUE MHOXecTBa M TOYEK UNCNOBOM NPAMOIA?

1) Cucrema HHTEPBAJIOB, 00BEIUHEHUE KOTOPBIX COJEPXKHUT B ceOe MHOKeCTBO M (+)
2) CucTeMa MHTEpPBAJIOB, 00bEANHEHNE KOTOPBIX COACPIKUTCS B MHOXKECTBE M

3) Cucrema HHTEPBAIOB, KQX/bII U3 KOTOPBIX COJEPKUT B ceOe MHOXKeCcTBO M

4) CucremMa MHTEPBAJIOB, KQX/bII U3 KOTOPBIX COJEPKUTCS B MHOKECTBE M

6. YueOHO-MeTOAMUECKOE M HH(POPMALIMOHHOE 00ecnedeHne THCITUTITHHBI

a) OcHOBHas JIUTEpaTypa

1. Tpenorun B.A. ®ynkiunonansHelii ananus. / M.: @uszmatiut, 2002, c. 488. (42 3k3.)

2. Kommoropos A.H., ®omun C.B. DnemenTs! Teopun GyHKINH 1 (YHKIIMOHATEHOTO aHAU3a. /
M.: ®uszmatiut, 2006, — 572 c¢. (232 3k3.)

3. Jlroctepuuk JI.A., Cobones B.W. Kpatkuii Kypc (GYHKIIMOHAIBLHOTO aHaM3a: ydeOHOe
nocobue. — M. Beicmas mikona, 1982. — 271 c. (86 3k3.)

0) JONOJIHUTENNbHAS IUTEpaTypa:




1. Jhioctepnuk JI.A., CoboneB B.W. Dnements! pyHKIMoHanbHOro ananu3a. M. Hayka, 1965. —
52c¢. (27 7K3.)

2. Kanroposuu JI.B., AxunoB I'.I1. ®ynkunonansusiii ananus. // M. Hayka, 1982. — 752 c. (26
9K3.)

B) IIporpammHoe obecrieueHue u MaTepHeT-pecypchl (B COOTBETCTBHU C COJIEP)KAHUEM
JUCHUTITUHBI )

7. MaTepuajibHO-TEXHHYECKOe o0ecriedeHne T CHUTITHHbI

[ToMerieHust MpencTaBiIsAOT COO00i yueOHbIe ayJUTOPUU JUISl IPOBEACHUS YUeOHBIX 3aHSITHH,
MPEeyCMOTPEHHBIX TMPOTrPaMMOM, OCHAIICHHbIE OOOpPYIOBAaHUEM M TEXHUYECKUMH CpEICTBaAMHU
o0y4eHusl.

[TomemieHust [Is1 CaMOCTOSITENBHONM pabOThl OOYYaIOUIUXCS OCHALIECHBbl KOMIIbIOTEPHOM
TEXHUKOM € BO3MOXKHOCTBbIO HOJKIIOYeHHMs] K cetu "MHrepHer" u obecriedeHbl JOCTYIIOM B
ANEKTPOHHYIO HH(OpMaLIMOHHO-00pa3oBaTenbhyo cpeaxy HHI'Y.

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

ABTOp: K.¢.-M.H., gonieHT kapeapsr IYMuYA Kporos H.B.

Penensent: 1.1.1H., npodeccop HI'TY um. P.E. Anekceesa Jlomakuna JI.C.

3asenyroumii kabeapoit JYMuYA: a.¢.-m.1H. Kanunun A.B.

HporpaMMa 0)106peHa Ha 3aceJaHud METOJUYECKON KOMUCCUU HHCTUTYTa I/IH(I)OpMaI_[I/IOHHLIX
TCXHOHOFHﬁ, MaT€MaTuKu U MCXaHUKH

ot 30 Hos6pst 2022 roma, mpotokoi Ne 3.



