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1. OBBEM JJUCIIAIT/INHBI

Bcero: 6 3aueTHBIX eAUHUIl TPYA0EMKOCTH (216 akajeMUYecKuX yaca)

Ounas popma o0yueHust

Ha Bcro Cemectp
Bun yueOHo# padoThl JTUCIUTLIN 6
HY
AyauTOpHBIE 3aHATHSA (BCEro 4acos), 78 78
B TOM 4HCJIe:
Jlexuu
30 30
IIpakTHueckue 3aHATUS
P 48 48
CamocrosiTelIbHAs padoTa (Bcero
pabora ( 138 138
4acoB), B TOM YHcJIe:
KontponbHbie paboThl 18 18
IToaroroBka K 3a4eTy, 9K3aMEHY 27 27
Jlpyrue BUIBI CAMOCTOSITENILHONU PaOOTHI
(camocTOATEIHLHOE U3YYECHHE TEM (Pa3/IeiOB) 93 93
JUCITUTUTUHBI)
Bua npoMeKyTo4HOM aTTecTAlMu: 9K3aMEH 3K3aMCH
OO0mast TpyA0eMKOCTb M CUUILIHHBI U 216 216
TPYA0EMKOCTH 110 CEMeCTPaM B 4acax:

2. MECTO JUCHUIIVIMHbI

B CTPYKTYPE OBPA3OBATEJbHOMH MIPOT'PAMMBI

HucuumiHa «OyHKIIMOHAIBHBIM aHaliu3)» OTHOCUTCA K OO0s3aTeNIbHOM 4YacTH
y4ueOHoro Os10Ka 1.
Kpamrxoe cooeporcanue oucyuniumoi.
MeTpudeckue U TOMoJIOTrHYecKre MPOCTPaHCTBA, Mepa u uHTerpani Jlebera; banaxoBsl u
['unbOepToBBl  TpocTpaHcTBa.  JIMHEHHBIE  TOMOJOTWYECKHE  MPOCTPAHCTBA U
0000111eHHbIE (YYHKIIUH.
JlaHHasT JUCHMIUIMHA SIBJIIETCA JIOTMYECKUMM  3aBEPLICHUEM M3YYCHMUS JPYTrHUX
JTUCITUTUINH TaHHOTO IUKJIA: anredpa, TeOMeTpus, MATEMaTUIECKUN aHATU3, YUCIICHHbBIC
METOJIbI U JIp.

3. HJIAHUPYEMBIE OE3VYJIBTATHI OBYYEHUS
HucunmnHa «DyHKIIMOHATBHBIA —aHalM3y» HeoOXoAuMas JIUCLIMIUIMHA B
(hopMUpPOBAaHUM MAaTEMATUUECKOMN KyIbTYphI CIICIIMAIUCTA.



Jns MaTeMaTHKOB TMPHUKIAJHOW HANpaBIECHHOCTH (PYHKIIMOHAJBHBIA aHaIu3
SIBJISIETCS OYE€Hb BAXKHOW NMCIUILIMHOM, Jaroiieil Hanbojiee oOIue METObl pelieHuUs
3a/1a4 M3 PA3IMYHBIX OTpacjied 3HAHUM Ha OCHOBE CYIIECTBEHHOrO0 000O0IIeHHUS
MaTeMaTHYECKUX MOJIeeH U3 KOHKPETHBIX HayK.

Komnerenuuu, popmupyemMblie B pe3ysibTaTe OCBOCHUS AUCIUTUIUHBI:

— CHocOOEH MPHUMEHATh (PyHIAMEHTAIbHBIC 3HAHHS, IMOJTY4YCHHbIE B 00JacTu
MaTEMaTHUYECKUX M €CTECTBEHHBIX HAyK, W HCIHOJB30BaTh MX B MpPOo(hecCHOHATBbHOM
nestenpHoctH; (OITK-1)

B pe3ynbTaTe u3ydeHHs IUCUUIIMHBI 00y4YaroIUNCs TOJKEH:
3HaTr, wuHpOpManMi0O 00 METPUUECKUX ¢  TOMOJOTHYECKHMX MPOCTPAHCTBAX,
MHTETPAIbHBIX YpaBHEHUSX, Mepe W uHTerpaine Jlebera, 000OIIEHHBIX (QYHKIUAX,
KJIACCUYECKHX 3aJjauyax BapuannoHHoro ucuucienus; (OITK-1)

YMeTh HaxoJUTh MOIIHOCTh MHOXECTB, peIIaTh 3aJadyd METOJOM CKUMAIOIINX
0TOOpaXeHUH, BBIYMCIATH MHTerpanbl JleGera, pemarbs NpocTellINe HHTETPAJbHBIC
ypaBuenwust; (OITK-1)

Baagers cBeneHUSMU O TNPUWIOKEHUSIX (PYHKIMOHAJIBHOIO aHaln3a B KOHKPETHBIX
Haykax. (OITK-1)

WNHaukaTtopsl U AECKPUNTOPHI YaCTH COOTBETCTBYIOIIEH KOMIIETEHIMHA (POPMUPYEMON B
Mpolecce M3y4YeHUs AUCIHUIUIMHBI «DYHKIIMOHAIBHBIA aHAJINU3», OIEHUBAIOTCS MpU
ITOMOIIIY OLIEHOYHBIX CPEACTB.

[Inanupyemblie pe3ynbTaThl 00y4eHUs 1Mo JUCHUIUIMHE «DYHKIIMOHATBHBIN aHATTU3Y,
WHAMKATOPBI JocTkeHus komneTeHuuit OITK-1, nepedyeHpb O1EHOUHBIX CPEJICTB

Kon HaunmenoBanue nHaukaropa Kon [TImanupyemsle pesynbrarel | HaumeHnoBanue
/11 | MHOIMKA JOCTHKCHUS KOMIIETCHUIMHA IUIAHUD o0ydeHus OLICHOYHBIX
Topa YEeMOT0 CpencTB
JOCTHIXK pe3yin
CHUS Tara
KOMIIET o0y4eH
CHIIUH us
nj-1 3HATh. OCHOBHBIE OHATHS U 3 (M1 | 3gaer: ocnoBHbIE MOHATHS 1
orkL METO/IbI M3y4aEMBIX Pa3IEIIOB; oni1) METO/IbI TEOPUH MHOMKECTB, Borpocht e
caauyunu 9K3aMc€Ha,
OCHOBHBIE c(hephl UX METPHYECKUX U HOPMUPYEMBIX | 3a71a5m1s1 TSt
MPUIIOKEHUS MIPOCTPAHCTRB, OTPEICICHUS U TEKyIIEro
CBOICTBA MaTeMaTHYCCKUX KOHTpPOJIA
00BEKTOB B ATOM 00J1aCTH,
(hOpMYITHPOBKU YTBEPXKICHHH,
METOJBI HX JOKA3aTeabCTBa,
BO3MOJKHBIE c(pephl ux
MIPUJIOKEHUH, B TOM YHUCIIE B
KOMITBIOTEPHOM
MOJICTTUPOBAHUY ITPUKIIATHBIX
3a1a4
2 | un2 YMeThb: npumensaTs uzydeHHbie Y -2 | 'Ymeer : pewars 3azaun Bompocsl ans




OIIK-1

TEOPETUUCCKUE TTOJIOKEHHS K
pEIIeHHIO PAa3HOOOPA3HBIX 33134 U3

BBIYHUCIIUTCIIBHOT'O U
TCOPCTUICCKOT'O XapaKTCpa B

OHK-l)

cJa4yu DSK3aMCHa,
3aJaHuA oI

Kypca «DyHKIMOHAIBHBIN aHAIU3» 061acTH QYHKIHOHAIEHOTO TEKYILEro
aHaJIHu3a KOHTPOJIA
ua-3 Baaners: B (M3 | Bnameer: ananuruueckumu | BOIPOCH s
OfK-1 MaTeMaTHYECKUM aInapaToM ork-1) METOJIaMU HCCIEI0BaHMS CAadqn  SK3aMeHa,
(YHKIIMOHAIBEHOTO aHAJIH3a METPHYECKUX H HOPMHPYEMBIX | -oHatHi A
MIPOCTPAHCTB Terymero
KOHTPOJIS
4. COAEP’ KAHUE JUCIIUITJIMHBI
4.1. Y4eOHO-TEeMATHYECKHUI TIAH
KomnmuaecTBo 9acoB 1o BugaM yueOHBIX 3aHATHI
Py6ex Indp pasnena, HaunmenoBanue pazaena, I 5
JUCIHHUIIINHBI TEMBbI JUCIUIIINHBI TEMbI JUCIUILINHBI .HGKL[I/II/I paKTquCKHe 'Ha Op aTOpHLIC
3aHATHUSA paboTsI
6 cemecmp
Pl MHnooscecmaa. Mepa 2 g
JIUHEUHBIX MHOJICECE.
Mempuueckue 18
Py6exc 1 P2 P 20
npocmpancmed
P3 Unmeepan Jlebeea 2 6
Jluneiinvie onepamopuvl u
P4 @dyHKYUOHAIbL 2 6
Jluneiinvle unmezpanvivle 6
Pyb6eorc 2 P5 YpaeHeHus. 8
HUmoeo: 30 48
4.2. Conep:kaHue JJeKIMOHHBIX 3aAHATHI
[ucp Hopmartus
pasnema, | HamMeHOBaHuWe pasnena, TeMbl HaumeHoBaHue 1 comepkanue
TEMBI JMCIUTUTAHBI (c ykazaHuem 4acoB) BpEMCHH,
ITACIIATUIMHBI 4ackl
6 cemecmp 30
Pl Mmnoscecmea. Mepa QyHKIIMOHAIBHBIA aHAIN3 KaK

JIUHEILHBIX MHOXCECME.

CBOMCTBA

CaMOCTOATENIbHBIN Pa3esl MATEMATHUKHU.
OKBUBAJIICHTHBIE MHOKECTBAa. MOIITHOCTE 1
MHOKecTBa. CueTHbIE MHOXKECTBA U UX

TUIIOTE3a

MomHocTh KOHTHHYYyMa. KOHTHHYYM-

Crpoenue nuHeHbIX MHOKECTB. KaHTOpOBO
COBEPIIEHHOE MHOXECTBO.
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Mepa JlebGera muHeiHBIX MHOXKECTB. OO1IEe
MOHATHE aJINTUBHON Mephl. JleGeroBckoe
MIPOJIOKEHUE MEPHI.

P2

Mempuueckue
npocmpancmea

MeTtpuueckue npoctpanctBa. OTKpbIThIE U
3aMKHYThI€ MHOKECTBA METPUUYECKHUX
MIPOCTPAHCTB.

Tononorudeckue npocrpancTsa. KommakrHbie
MHO>KECTBA B METPHUYECKOM IIPOCTPAHCTBE.
Kpurepwuii Xaycnopda. Teopema o
CTSATUBAOLIMX IIapax.

HopMmupoBaHnHbIe BEeKTOPHBIE TPOCTPAHCTBA.
[IpocTpaHcTBa CO CKAIIPHBIM ITPOU3BEICHUEM.
HepasenctBo Kommu-byHnsikoBckoro. banaxoBbl
npoctpancTBa. ConpsKEHHOE MTPOCTPAHCTBO,
€ro MOJHOTA.

CX01MMOCTh B METPUUECKUX IPOCTPAHCTBAX.
ITonHOTa METPUYECKUX IIPOCTPAHCTB.

Teopema banaxa o c:xUMarOmMMX
O0TOOpaKEHHSIX U €€ PUMEHEHHUE K
JI0Ka3aTelIbCTBY CYIIECTBOBAHUS PEIICHUS
WHTETPATIBHOTO YPaBHEHHS.

Meton utepanuil penieHus: MaTeMaTH4EeCKUX
3ajad. [IpuHImMn cxumaronx oToopaxeHui.

@DyHKIUHN ¢ OTPAaHUYEHHBIM U3MEHEHUEM.
CrnpsmisiemocTs KpuBbIX. Teopema JXKopaana o
CHPSAMIIIEMOCTH TNIOCKUX KPUBBIX.

Hurerpan Ctunrbeca, €ro CBOMCTBA,
BBIUMCIICHUE U IPUMEHEHUE.

Humezpan Jleveza

N3mepumsbie pynkuuu. Uarerpan JleGera, ero
CBOIcTBa U BbluncieHue. CBs3b HHTErpaia
JleGera c unterpanoM Pumana. [lpenensHblit
nepexo/1 o1 3HakoM uHTerpasna JleGera.

Teopema Panona-Hukonuma. Ipsamoe
Ipou3BeieHne Mep u Teopema OyOuHu.
IIpoctpanctea L1, Lp (p>1). HepaBencraa
I'enbepa 1 MUHKOBCKOTO.

P4

Jluneiinvie onepamopul u
dyukyuonanv

JInnelHbIe ONEepaTOphl B JIMHEMHBIX
HOPMHPOBAHHBIX ITPOCTPAHCTBAX U UX
cBoiicTBa. Teopema banaxa 06 o6paTHOM
oneparope. Hopma oneparopa. ConpsikeHHbIN
oneparop. [IpuHIun paBHOMEPHOU
orpanudeHHocTH. OOpaTHBIN onepaTop.
Cnextp u pezonbBeHTa. [loHsATHE 00 MHIEKCE.
Teopema ®Opearonbma.




[Tpumeps! UCTIOTB30BAHMS TEOPEMBI
@®penronsma (3agava lltypma-JInysums,
TEOpHsI MOTEHIMANA, HHACKC
nuddepeHIHaIBHOTO oniepaTopa).

Jluneiinbie pyHKIMOHANBL. OOIIHI BU
JIMHEWHBIX (PYHKITMOHAIOB B HEKOTOPBIX
0aHaxOBBIX MPOCTpaHCTBaX. Teopema XaHa-
banaxa o mpo1oKEeHUH TMHETHOTO
¢dbynkuronana. O6001eHHbIE PYHKITUN U
orepanuy HaJl HUMU (YMHOXKEHHE Ha TIIAJIKYIO
¢bynkuuto, nuddepeHunpoBanme, 3aMmeHa
NepEMEHHBIX, TIpeoOpazoBanme Oypoe).
[TonmmHOpMUPOBAHHBIE POCTPAHCTBA

®yuHkimonan MunkoBckoro. HopmupyemocTsb
U METPU3YEeMOCTb. TOMONOTHH B CONPSKEHHOM
npoctpancTBe. Cnabas KOMIAKTHOCTH IIapa B
CONPSIKEHHOM ITpocTpaHcTBE. OCHOBHBIE
MIPOCTPAHCTBA TNIATKUX QPYHKIIUH.

Juneiinvie unmezpanvhsle
ypaeneHnu.

JluHelHbIe HHTETPATbHbIC YPABHEHUSI.
WuTerpanbHble onepaTopsl. JIeMeHThI
JTUHEIHHOTro aHanM3a: cla0blid U CHIIbHBIH
muddepeHran HeMMHEHHOTO PYHKIIMOHAA.

OKkcTpeMyM (PyHKIIMOHAIIA; KJIACCUYECKHUE
3a/1a4d BapUallOHHOTO UCUYHCIICHNUS,
ypaBHeHUe Diiepa; Bropas BapHalusi;
ycaoBus Jlexanapa u SIkoOu.

OpToroHanbHblE CUCTEMBI; HEPABEHCTBO
Beccens; 6a3uchl ¥ ruabOEpPTOBA PpAa3MEPHOCTD;
Teopema 00 n3oMopPu3Me, OpTOrOHATHEHOE
JIOTIOIHEHME; OOIMI BUI IMHEHHOTO
(yHKIIMOHAJIA; CAMOCOTIPSKEHHbIE (3PMUTOBBHI)
U YHUTapHbIE ONEPaTOPbl; OPTONPOEKTOPHI;
CIIEKTpP SPMHUTOBA U YHUTAPHOT'O OIIEpPaTopa;
Teopema [ minbbepTa 0 KOMIaKTHBIX
SPMHTOBBIX OllepaTopax.

DYHKIMOHAIBHOE UCUNCIIEHNUE; IPUBEACHNE
oreparopa K BUJly YMHOXKEHUS Ha (DYHKIIHIO;
CIEKTpaJIbHAsl TEOPEMA; HEOTPAHUYECHHBIE
CaMOCONPSKEHHBIE OTEPaTOPHI; IPUMEPHI.

4.3. Conep:xaHue NPaKTUYECKUX 3aHATHI
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Hludp
paszena,

TEMBI
IMUCLIMTUINHB]

HaumenoBanue pasznena, TeMbl
JACUUTUINHBL

HaumenoBanue u conepxanue
(C yxazaHuem 4acoB)

Hopmartus
BPEMEHH,
4achl.

6 cemecmp

48

Pl

Mmuoswcecmea. Mepa
JIUHEIIHBIX MHOICECME.

OyYHKIIMOHATIBHBINA aHAJIU3 KaK
CaMOCTOATEIIbHBIN Pa3/Iesl MATEMATHUKH.
OKBHBaJEHTHEIE MHOKECTBA. MOIIHOCTE
MHoOKecTBa. CueTHBIE MHOKECTBA U X
CBOMCTBaA

MoutHocTh KOHTHHYYMa. KOHTHHYYM-
TUIIOTE3a

Ctpoenue TuHEeHHbIX MHOKECTB. KaHTopoBO
COBEpPILIEHHOE MHOXECTBO.

Mepa Jlebera nuHeHbIX MHOKECTB. O01Iee
HOHSTHE aJIUTHBHON Mepbl. JleberoBckoe
IPOJIOJKEHHE MEPBL.

P2

Mempuueckue
npocmpancmea

MeTtpuueckue npoctpanctBa. OTKpbHIThIEC U
3aMKHYThI€ MHOYKECTBA METPUUYECKUX
MIPOCTPAHCTB.

Tononorudeckue npocrpancTsa. KommaktHbie
MHO>KECTBA B METPHUECKOM IIPOCTPAHCTBE.
Kpurepwmii Xaycnopda. Teopema o
CTATUBAOLIMX IIapax.

HopMupoBanHbie BEKTOpHBIEC POCTPAHCTBA.
[IpocTpaHcTBa CO CKAAPHBIM MPOU3BEICHUEM.
HepasenctBo Komu-byHnskoBckoro. banaxosbl
npoctpancTBa. ConpsKeHHOE TPOCTPAHCTBO,
€ro IOJIHOTA.

CX01MMOCTh B METPUUECKUX IPOCTPAHCTBAX.
[TomHOTa METpHUUYECKHX MPOCTPAHCTB. Teopema
banaxa o cxxuMaromux oToOpakeHUsIX U ee
IIPUMEHEHHE K 1OKA3aTEIbCTBY
CYLIECTBOBAHMSI PEIICHUS HHTErPaIbHOIO
YPaBHEHUH.

Merto utepanuii pereHuss MaTeMaTUYEeCKUX
3anad. [IpuHIII CKUMAIOIINX 0TOOPaKEHHIA.

Pyéexcnviit konmpons Nel

Humezpan Jlebeza

W3mepumsbie ¢pyakuuu. Muarterpan Jlebera, ero
CBOIcTBa U BbluncieHue. CBs3b HHTETpalia
JleGera c unterpainoMm Pumana. [lpenensHblit
nepexoj 1oj 3HakoM unrerpaia JleGera.

Teopema Panona-Hukonuma. Ipsmoe
npou3sBeieHrne Mep u Teopema OyOuHu.
IIpoctpanctBa L1, Lp (p>1). HepaBencraa
I'enbnepa 1 MUHKOBCKOTO.




P4 Jluneitnovie onepamopuol u JIunelHbIE ONIepaTOphl B JIMHEHHBIX

¢ynuxkyuonanv HOPMHPOBAHHBIX MPOCTPAHCTBAX U UX
cBoiicTBa. Teopema banaxa 06 o6paTHOM 2
oreparope.

Hopwma onieparopa. ConpsikeHHBIN oniepaTop.
[IpuHIMI paBHOMEPHOM OrPaHUYEHHOCTH.

O6parnbiii oneparop. CriekTp U pe30JIbBEHTA. 2
[Tonstue 06 unnexce. Teopema @pearonpma.

Jluneitapie pyHkroHanbl. OOUIUil BUA
JMHEHHBIX (DYHKIIMOHAIOB B HEKOTOPBIX

0aHaXOBBIX POCTPAHCTBAX. 2
P5 Jluneitnvie unmezpavHole JIuHelHbIe UHTETpaIbHbIE YPABHEHUS.
ypasuenus. WHTerpanbHble onepaTopsl. DJIEMEHTBI
JIMHEHHOTO aHaM3a: CIabbIi U CHIIbHBIN 2

muddepeHnan HenmuHetHoro QyHKIIMOHAA

OproroHanbHbIE CUCTEMbI; HEPABEHCTBO
beccens; 6a3ucsl 1 runb0epTOBa Pa3MEPHOCTD;
Teopema 00 n3oMopPu3mMe, OpTOrOHaATHLHOE
JIOTOJIHEHME; OOIMI BUI IMHEHHOTO 4
(GyHKIIMOHATA; CAMOCOTIPSHKEHHBIC (3PMHUTOBHI)
Y YHUTapHBIE ONIEPATOPHI; OPTOIMPOCKTOPHI;
CIIEKTp PMHUTOBA M YHUTAPHOTO OTIEPaTopa;
Teopema [ minp0epra 0 KOMITAKTHBIX
SPMUTOBBIX OIlE€paTopax.

Pybescunitit konmpoo Ne 2 2

4.4. KouTposbHasi pa6oTa
Y4eOHBIM IJIAHOM TPEYCMOTPEHO JABE KOHTpOJbHBIE paboThl. KoHTpoibHas pabora
Nel (Pybexx 2) mo Teme «MeTpudeckue u HOPMHUPOBAHHBIC BEKTOPHBIC
npoctpancTBay. Kaxmas paboTa HOCUT UHAMBUYATbHBIN XapakTep.

5. METOANYECKHUE YKA3ZAHUA JJISA OBYUAIOIIIUXCSA
IO OCBOEHUMIO IMCHUIIJIMHBI.

[Ipn npociayliMBaHWM JIEKIIMI PEKOMEHAYETCS B KOHCIEKTE OTMEYaThb BCE
BAKHBIE MOMEHTBI, TEOPEMBbI U (OPMYJIbI, TOKa3aTEIbCTBO TEOPEM, CBOMCTB, Ha
KOTOpBIX 3a0CTpsieT BHUMaHUE Mpernonaasarenb. llepen nexkuueld HeoOX0IUMO
MOBTOPUTH MaTepuaJl, BbIIECIUTh HEMOHATHBIE MECTa B JIEKIIMH, YTOOBI OOCYAUTh UX Ha
3aHATHU.

[IpenonaBaresieM 3alUIaHUPOBAHO NPUMEHEHUE HA JIEKUMOHHBIX 3aHITHUIX
TEXHOJOTMM  KOJUIGKTUBHOTO  B3aUMOJAEWCTBHsA, TIpymmoBas ¢opMa  paboOThI
oOyuJaroluxcst Ha Tare MOBTOPEHUS MaTepuaa.

[Ipaktuueckue 3aHATHS OYIOyT MNPOBOJUTHCA C HCIOJIB30BAHUEM Pa3JIMYHBIX
TEXHOJIOTUH (MHIUBUYAIU3UPOBAHHOTO 00YUYEHHUS, PYIIIOBOI (POpMBI OOyUEHHMS)
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JUia  Tekylero KOHTpOJs YCHEBAEMOCTH MO O4YHOM Qopme 00ydeHus
IPENOIaBaTEIEM HCIOJIb3YeTCsl OaUIbHO-PEUTHUHIOBAs CUCTEMA KOHTPOJISI U OLEHKU
aKaJeMHUYECKON AaKTUBHOCTU. [lOATOMY HACTOATENBHO PEKOMEHAYETCS TILATEIBHO
npopalaTheIBaTh MaTepHal AUCUUILIMHBI IPU CAMOCTOSATENBHON paboTe, y4acTBOBATh BO
Bcex (popmax oOCyKIEHUS U B3aUMOJICHCTBUS, KaK Ha JIEKIHUX, TaK U Ha IPAKTUYECKUX
3aHATUAX B LEIAX JyYLIErOo OCBOCHMS MaTepraja W IOJIYYEHUS BBICOKOW OLIEHKH IIO
pe3yabpTaTaM OCBOCHUS JVCHUILIAHBI.

BreimonHeHne caMOCTOSITENBHON paboThl  MOJpa3yMeBaeT CaMOCTOSTEIbHOE
MU3yYCHHE pPA3JeioB IUCLUMIUIMHBI, NOATOTOBKY K IPAKTUYECKUM 3aHATUAM, K
pPYOEKHBIM KOHTPOJISIM, BBITIOJTHEHUIO KOHTPOJIBHBIX Pa0OT, MOJTOTOBKY K 9K3aMEHY.

PekoMenayemasi TpyIOEMKOCTh CaMOCTOSTENbHOW pabOThl MpECTaBICHA B
TadynLe:

PexoMeHnayeMblil pe;KMM CaMOCTOATEIbHOM padoThl
Ounas ¢popma 00yueHust

Tpynoemx
Mudp .
CPC Buner camocrositensHOM padoTs! ctyneHToB (CPC) OCTb,
9achl
CamocTosiTennbHOE Wi YIITyONEHHOE N3YUYEeHUE pa3iesioB, TEM TUCIUIUIMHBI Kypca: 41
Jluneiinple WHTerpanbHble ypaBHEHUs. VHTerpajbHblE ONEpaTopbl.  DJIEMEHTHI
TUHEWHOTO aHamm3a: CiHadblii W CWIBbHBIA  auddepeHan  HEIMHEWHOTO
¢byHKIMOHANIA; 3KCTpeMyM (YHKLIHOHANIA; KJIACCHMYECKHE 33/add BapHUAL[IOHHOTO
C] | vcumcnenus; ypaHenue Dinepa; BTopas Bapuauus; ycinosus Jlexanapa n Sko6wu.
OproroHanbHble CHUCTEMBI; HepaBeHCTBO beccems; ©Oasucel M ruinbOepToBa
pasMepHOCTb; TeopemMa 00 M30MOop(hHU3Me, OPTOrOHAIBLHOE JOMONHEHHE; 00NN BUI
TUHEHHOTO  (PYHKIHMOHANa; CaMOCONpSDKEHHBIE  (OPMHUTOBBI) W YHHTapHBIC
OTIepaTopHI;
C2 [ToaroToBKa K ayJAMTOPHBIM 3aHATHAM (110 2 4. Ha K&KJ0€ MPAKTHYECKOE 3aHSATHE) 44
C3 IlonroroBka K pyOeXHOMY KOHTPOJIO (110 4 4. Ha KaXAbIi pyOex) 8
C4 Brinonnenue TUIIOBOTO pacyeTa
C5 KontponpHas paborta 18
Cé6 [ToaroroBka K sK3aMeHy 27
HUroro: 138

6. @OH/1 OLIEHOYHBIX CPEACTB JJIA ATTECTAIUM 1O JUCIHUILIHMHE

6.1. IlepevyeHb OLICHOYHBIX CPEACTB

1. BannvHo-petimuneogas cucmema KOHMPONs U OYEHKU aAKAOeMUYECKOU
akmusnocmu ooyuarowuxcs ¢ KI'Y (0ns ounoti hopmol 06yuenus)

2. [lepeuenv 60npocos Kk IK3aMeH).

3. 3aoanus ons pyoescrnozco konmpons Nel.

4. Konmponvnas paboma (pyoesicuviit Koumpoib No2).

6.2. Cucrema 0aJVIbLHO-PEHTHHIOBOI OLCHKH PadOThl 00y4aKIIMXCH 10
AUCIHHUIIMHE

Ne | HammeHoBaHU

. Coneprxanue

O4nas ¢popma o0yueHust
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Pacnpenenen
re OaJIIoB 3a
CEMECTPHI TI0
BHJIaM
y4aeOHOH
paboTHI,
CPOKH CIayu
yueOHOM
paboThI
(noBoasiTest
110 CBeIeHUsI

o0y4Jaromuxc

51 Ha IepBOM
yueOHOM
3aHATHH)

Pacnpenenenue 6ajuoB

Brmmonnenne n

Bun [Tocemen PyGesxHbrit PyGesxHbIi
. 3alUTa OTYETOB Dk3am
yaeOHOU ne KOHTPOJIb KOHTPOJIb Ne2
. | 7O mpakTHYECKUM 1 eH
paboTshL: TeKIHH Ne
pabotam
bannbHas 020
o 15 Jo 15 To 20 A 7o 30
OLIeHKa!
Ha 14-
MIPaKTHYECK
P Ha 14
oM
Henene. B
3aHsaTHH, B
citydae
ciydae
HECBOEBpEME
HECBOEBpE 9
., HHOW cljauu
MEHHOI N
JIOMAIITHEH
caauu
KOHTPOJIBHO
KOHTPOJNBH | .
N i paboThI,
oif paboTHI,
OHa
OHa
OLICHUBAETCS
OIICHUBAETC
ot 0 go 17
a0t 0 10 0aios (B
17 6ammoB CTvaae
15 (B cityuae Y
. cavyu Ha
[Tpumeua JIeKIuin 15 mpaktuyeckux | CIAa4M Ha Ol
HUS: mo 1 3aHATHH 0 1 Gamry OJTHY AHY
HEJIENI0
oaity HEZICITIO
MO3KE
MO3KE
YCTAHOBJICHH
YCTaHOBJICH
Oro Cpoka) u
HOTO
or 0 mo 11
CpoOKa) U OT
OaytoB (B
0 mo 11
cirydae
OayoB (B
c/llauu Ha JBE
cirydae
Heeu
clauu Ha
MO3KE
JIBE HEJICTH
YCTaHOBJICHH
MO3KE
Oro CpOKa).
YCTaHOBJICH
HOTO
CpoKa).

Kpurepnuii nepecuera
0aJUI0B B TPAAULIUOHHYIO
OLIEHKY IO UTOTaM paboThI
B CEMECTpeE U 3a4era

60 u MeHee 0a/UIOB — HEYOBICTBOPUTEIILHO;
61...73 — yIOBIETBOPUTEIHHO;
74... 90 — xopoo;
91...100 — oTiiM4HO
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Kpurepun nomycka k
MPOMEKYTOUHOU
aTTecTaIui, BO3MOKHOCTH
MOy 4eHUs
ABTOMAaTHYECKOT0 3a4eTa
(’K3aMeHATMOHHOM
OLICHKH) N0 AUCLUITINHE,
BO3MOXHOCTb MOJTY4CHUS
OOHYCHBIX 0aIIOB

s nonmycka K MpOMEeXyTOYHOM aTTeCTalluy 10 AUCLUIUIHHE 32
ceMecTp oOydJaromuiics JO/bKeH HaOpaTh 1O HTOTaM TEKYIIETO H
pyOexxHOTO KOHTpOJeH He Menee 51 Oamma. B ciywae ecmu
oOyuaroruiics HaOpan MeHee 51 Oaia, TO K arTeCTallMOHHBIM
HCHBITAHUAM OH HE JIOIyCKAETCsl.

Hns  momydeHuss »JK3aMeHa WM 3adeTa 0e3 IMPOBEACHUS
MPOLEyPBI MPOMEXYTOYHOH aTTecTaluu o0yyaromemycst
HEo0X0IMMO HaOpaTh B XOJ€ TEKYIIEro M pyOeKHBIX KOHTPOJIEH He
MeHee 61 Gamna. B aToM ciyyae uTor OaJUTBHON OIIEHKH, ITOTy9aeMOM
o0yJarmumMcs, onpeeseTcs M0 KOJMYecTBy 0anioB, HaOpaHHBIX UM
B XOJI€ TEKYILEro U pyOekHBIX KoHTpouel. [Ipu 3ToM, Ha ycMoTpeHue
mperofaBaressi, OajulbHas OIeHKa OOYyYaromerocss MOXXeT OBITh
MOBBILIEHA 3a CYET MOJy4eHHs [OINOJHHUTENbHBIX OamioB 3a
aKaJIeMUYECKYI0 aKTUBHOCTb.

OOyyvaromuiicsi, UMEIONMIA TPaBO Ha TONYyYEeHHE OIEHKH 0e3
MIPOBENCHUS MPOLEAYpPhl IPOMEXKYTOYHOH aTTeCTallid, MOXKET
MOBBICHTH €€ IyTeM CJadd aTTeCTAlMOHHOTO HCIbITaHus. B cimydae
MOJTy4YeHHUs] 00YyJalONIMMCSl Ha aTTeCTallMOHHOM HcnbiTanuu O 6anios
UTOT OAJUTBHOW OLIEHKH 110 AUCLUILIMHE HE CHIKACTCS.

3a  akaJeMHUYECKyl0 aKTHBHOCTh B  XOJ€  OCBOCHHS
JTUCIMIUIMHBI, y4YacTHEe B Yy4YeOHOH, Hay4YHO-HCCIIEI0BaTEIIbCKOM,
CIIOPTUBHOM, KyJIbTYPHO-TBOPYECKOH M OOIIECTBEHHOU NEATEIHHOCTH
oOydaromemMycsi MOTYT OBITh HAYUCIICHBI JOMONHUTENbHBIC OajlTbl.
MakcuManbHOE ~ KOJMYECTBO  JIOTIONHHUTENBHBIX  OajuloB 32
aKaJeMHUYECKyI0 aKTUBHOCTh cocTaBiseT 30.

OcHOBaHMEM JJsl TIOJNyYEHHS MAOTOJHUTENbHBIX OajlioB
ABJIIFOTCA:
= BBIIIOJTHECHUEC JOINOJITHUTCIIBHBIX 3aI[aHHI>'I 10
JOTIOJTHUTEIIbHBIE OaIIbl HAUHCIIIOTCS IPETIONAaBATEIICM;
- yyacTue B T€4E€HHE ceMecTpa B yueOHOI, Hay4HO-
HACCIIEA0BATENBCKON, CIOPTUBHOM, KYJIbTYPHO-TBOPYECKON U
obmecTBeHHOM nesitensHoCcTH K'Y,

MUCIUILINHE,

@®opmbI U BUIBI YIeOHON
paboThl s
HEYCTIEBAOIIIX
(BOCCTaHOBMBIIMXCS Ha
Kypce 00ydeHus)
00yUarOIUXCs IS
MOJTyYEHUS] HEOCTAIOLINX
0aJUI0B B KOHILIE CEMeCTpa

B cmydae ecnm K MPOMEXYTOYHOW arTecTanmud (dK3aMeHY)
HaOpaHa cymma MeHee 51 Oaiia, oOydaromiemycsi HEOOXO0IUMO
HaOpaTh HeJOCTalolIee KOJMYECTBO OaioB 3a CYET BBIMOJHEHHS
JIOTIOJTHUTENBHBIX 33JIaHuH, 10 KOHIA MOCIeAHeN (3a4eTHON) Helenn
cemecTpa.

JImkBugamus akaJeMHYECKUX 3aJ0JDKCHHOCTEH, BO3HUKIINX H3-
3a pa3HOCTH B y4eOHBIX TUTaHAX MPH MEPEBOJIE MM BOCCTAHOBIICHUH,
MIPOBOAMTCS ITyTeM BBITIOJHEHUS TOTIOTHHUTENBHBIX 331aHnl, opMa u
00bEM KOTOPBIX ONpeJIeNsieTcs NPENnojaBaTesieM.

6.3. IIpoueaypa oneHNBaHUA Pe3yJbTATOB OCBOCHMSI AUCHUTIIHHBI

PyOexxHble KOHTpPOJIM TPOBOJAATCA B (QOpMe KOHTPOJBHBIX paboT U
CaMOCTOSITENIbHBIX TUCbMEHHBIX paboT (3-4 3ananuii 10 4 0aIOB Kax10€e).

Ha xaxx b1l pyOex CTyIeHTy OTBOJUTCA BpeMs He MeHee 90 MUHYT.

[IpenonaBarenb OUEHUBAET B Oaiiax pe3yibTaThl KaKJIOro 00y4aromerocs mo
KOJIMYECTBY IPAaBUJIBHBIX OTBETOB M 33aHOCUT B BEJOMOCTb YydeTa TeKyllel
YCIIEBAEMOCTH.

OK3aMeH MNPOBOJIUTCS O OmieraM, B KOTOPBIX OJIMH BOMPOC TEOPETHUECKUM
(omenuBaetrcs no0 10 GamnoB) um nBe 3amaum (mo 10 OamwioB 3a Kaxayr). Bpewms,
OTBOAMMOE oOOydyaronmiemMycss Ha JK3aMEHAallMOHHOE 3ajaHue, cocTtaBiger 1.5
ACTPOHOMHUYECKHUX Yaca.
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Pe3ynpTaThl TEKylIEro KOHTPOJS YCIEBAEMOCTH M JK3aMEHa 3aHOCATCA
npernojaBarteieM B 9K3aMEHAI[MOHHYIO  BEIIOMOCTb,  KOTOpass  cJaercsi B
OpraHU3allMOHHBIN OTAEJl MHCTUTYTa B JEHb JK3aMe€Ha, a TaKXKe€ BBICTABIISIIOTCS B
3aUETHYIO KHIKKY 00y4aroIerocs.

6.4. Ilpumepsbl OLIEHOYHBIX CPEACTB sl PyOe:KHBIX KOHTPOJIeH M IK3aMeHa

Pyoeonc 1
1. IToctpouTts Ha otpeske [0,1] HUT/IE HE MJIOTHOE COBEPIIEHHOE MHOXKECTBO, JTMHEIHAS

Mepa KoToporo passa 0,9.

2 MoxHO 71 TOCTpouTh Ha oTpe3ke [0,1] coBepiieHHOE HUT/IE HE TNTIOTHOE MHOYKECTBO
Mepsl 1?7

3. I[OKaSaTL, YTO J1000¢ OI'PaHUYCHHOC U3MCPUMOC MHOKCCTBO E na HpHMOﬁ,
HMCIOIICC ITOJIOKHUTCIIBHYIO HHHGfIH}GO MEpPY P, COACPKUT U3MECPUMOEC ITIOAMHOXKECTBO
El,Mepr g, rac g — mpou3BOJIBbHO 33JIJaHHOE IOJIOKUTEIIBHOC YHUCII0, MCHBIICE, YEM .

4. Jloka3arh, UTO BCIKOE U3MEPUMOE MHOXKECTBO E, MONOKUTENBHOU MEPhI, UMEET
MOIIIHOCTh KOHTUHYYMa.

5. MoeT i paBHATHCS HYJIO MEpa MHOKECTBA, COJIEPKAIIET0 XOTS OBl OJTHY
BHYTPEHHIOIO TOUKY?

6. MOXHO JT1 Ha OTpe3Ke [a,0] mocTpouTh 3aMKHYTOE MHOXKECTBO JIMHEHHOM MepbI D-a,
OTJINYHOE OT CaMOro OTpe3Ka’?

7. Joka3atb, 4TO BCAKOE HEMYCTOE 3aMKHYTOE€ MHO>KECTBO HUT/IE HE TJIOTHO, ECJIU OHO
HUMEET MEPY HYIIb.

8. SBnsAroTcs M METpUKaMU Ha MPSMOU Cleayrone QyHKIUN:
a) p(x,y) = |x* —y°|,

6) p(x,y) = |x* = y?|,

B) p(x,y) = (x* + 2y*)|x — y|?

9. Ha muoxxecteeM={a,b,Cc} 3anana merpuka prakas, uro p(a,b) = p(b,c) = 1. Kakue
3HAYCHUS MOXET NpuHUMaThp(a, c)?

10. Ha okpy>xHOCTH MOHO (TIPOBEPHTE 3TO!) BBECTH JIBE METPUKH —
paccrosinuer (4, B)mo xopne u paccrostaue p (A4, B)mno ayre. Kak Beipaxaercs onHa
METpHUKa yepe3 APYryro?

11. 3agaer 11 METPUKY Ha IMPOCTPAHCTBE MHOTOwWIeHOB opmyna p(Py, P,) =
|P1(0) — P,(0)]?

13



12. Tlycte M,,— MHOE€CTBO BCEBO3MOKHBIX N-OYKBEHHBIX CJIOB U3 PYCCKOro ajaBuTa.
HazoBem paccrosiHneM MeXIy coBaMU X U YKOJIMYECTBO MO3UIIMMA, Ha KOTOPBIX Y
CJIOBXU YCTOAT pa3Hble OYKBHI. [lokaxute, uto M,, — METpUUECKOE MTPOCTPAHCTRO.

13. O6pa3syer Jiu METPHUIECKOE MPOCTPAHCTBO MHOMKECTBO TOUEK IIOCKOCTH, ECITH
OIPEICITUTh paccTosiHue Mex iy Toukamu M (x1, y1)u N (x,, y,)bopmyoii

p(M,N) = (VT =52l + y: = 72) 2

Pyoesc 2

n+2 (1"
1. Cxomutcs M MOCIEA0BATEIBLHOCTD A,

7, " ) B COOTBCTCTBYIOIICHU MeTpI/IKe?

nx
1+n2x2

2. TIpoBepbTe, CXOAUTCS JIH MOCIIEA0BATEABHOCTD GYHKIHH f,, (X) = K QpyHKIIMU

f(x) = 0B mpoctpanctse: a) C[0,1]; 6) C;[0,1].

o In(1+n%x?)
3. [lokaxkuTe, 4TO MOCIEI0BATENBHOCTE QYHKIHIA f;, (X) = ——5q7 — CXOIMTCs B

npoctpanctse D, [0,1]k pyukuuu f(x) = 0.

4. ITpoBepbTe, CXOIUTCS JIM TOCICIOBATEIBHOCTD f,, (x) = xe ™™k pynkuuu f(x) =0
1o MeTpuke npocrpancrsaa) C[0,10]; 6) C;[0,10].

7. SIBnsiercs v ckUMaronuM otodpakenue f(x) = 3 + inOMG)KyTKa [3; +00)B cebs?
9. [Mokaxwure, uto byukums f(x) = Y1000 — xoTobpaxkaer orpesok [9;10] B cebs.
Cxkumaroliee Jid 3To oToOpaxeHue?

10. Bapuanus ¢pyukuuuf (x)Ha [a,b] paBaa A. Uemy paBHa Bapuanus GyHKIHH
kf(x) + mua[a,b]?

11. Yemy paBHa Bapuauus QyHKIUU

0, npux = 0,
f(x) =41—x, npu 0 < x < 1,
5, npux =1

Ha otpeske [0,1]?
12. Yemy paBHa Bapuanus pyHKIUN

x—1, npux <1,

flx) =< 10, npux =1,

x2, npux > 1

Ha otpeske [0,2]?
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13. Kak nu3MeHuTh 3HaYeHHE (DYHKIIMU U3 TPEABLIYIIEH 3a/1a4K B TOUKe pa3pbiBa (X=1),
4TOOBI BapHalys (PyHKIUU CTala HaUMEHbILEH?

14. Jloka3aTh, uTo (pyHKLIHA

0, npux =0,
f@ =] . T

cos—, npux # 0,
X
MMEET OTPaHNYEHHYIO Bapualuio Ha otpeske [0,1].

15. Beruncnuts () f_ll x*dg, ecnn

X —2, npu—1<x <0,
g(x) = 10, npux =0

x, npux > 0.

16. Berurcnuts () f_zz(x3 +x + 1)dg, ecnn

1, npux = —2,
_)x+2, npu x € (—2,0),
gx) = 4, npux =0,
x% + 2, npux > 0.

Bonpocwt k sxzameny (6 cemecmp)

1. DkBUBaJIEHTHBIE MHOXKECTBA. MOIIHOCTHh MHOXECTB. CUETHBIE MHOXKECTBA.
CymiecTBOBaHUE Pa3IMYHBIX MOLTHOCTEH.
. MomHocTh koHTHHYYMa. Hecuetnocts [0;1].
. CTpoeHue JIMHEWHBIX MHOYKECTB.
. Mepa JlebGera nuHedHBIX MHOXKECTB.
. MeTpuueckue mpocTpaHCTBa.
. HopmMupoBaHHbBIE BEKTOPHBIC TPOCTPAHCTBA.
. CX0IuMOCTh MOCIIEI0BATETFHOCTEH B METPUUYECKUX MMPOCTPAHCTBAX.
. [lonHpIE METPUYECKHE MPOCTPAHCTBA. baHaXOBBI IPOCTPAHCTBA.

. Teopema banaxa o cxxuMaroux 0ToOpaKEHUX.
10. Ilpunoxxenne Teopembl baHaxa kK pereHNI0 HHTETPATLHBIX YPaBHEHUH.
11.dyHKIMKM ¢ orpaHUYCHHBIM H3MeHeHneM. Kmmaccwsl pyHKIui ¢ orpaHUYeHHBIM
U3MEHEHHUEM.
12.CpoticTBa (hyHKIIMIA C OTpaHMYECHHBIM W3MeHeHueM. Kpurtepun mist pyHKImit ¢
OTPaHUYCHHBIM U3MEHEHUEM.
13.CrpsimisieMble HETIPEPhIBHBIC KPUBBIC.
14.Onpenenenue nnrerpaina CTuiaTbeca U €ro CBOMCTBA.
15.Beruucnenue nnrerpaina Ctunrbeca.
16.13mepuMble PYHKITUU U UX CBOWMCTBA.
17.0npenenenue unterpania Jledera.

O 00 ~NO Ok~ WhN
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18.CgoiicTBa unrerpaia Jlebera u ero BEIYMCICHHE.

19.06001meHHbIe PYHKIIUM U TEUCTBUS HAJl HUMHU.

20. IuddepenmpyemMocTs 00001IeHHBIX (QYHKITH.

21. JlocTaTOYHOCTH 3araca OCHOBHBIX (DYHKIIMM JJIT MHOXKECTBAa OOOOIIEHHBIX
byHKIMA.

22. JIuHeliHbIe OnepaTophl B TMHEHHBIX HOPMUPOBAHHBIX TPOCTPAHCTBAX.

23. CBOICTBO HEMPEPHIBHOCTH JIMHEHHOTO OmepaTopa.

24. OrpaHuYeHHOCTb JIMHEHHOro omeparopa. CBsA3b HENPEPBHIBHOCTH |
OTPAaHUYEHHOCTH JIMHEUHOTO orneparopa. Hopma oneparopa.

25. Jluneiinbie Gpynkuuonansl. OOmuil BU TMHEHHOro QpyHKmonana B R",

26. ITorsiTrst 00 MHTETPATBHBIX YPABHEHUSIX M UX KIIACCU(UKAITUH.

6.5 ®oH OLICHOYHBIX CPEACTB

[TonHbIN OaHK 3aJlaHUM TSI TEKYIIEro, pyOeKHBIX KOHTPOJICH U MMPOMEXYTOUHOU
aTTeCTallui 10 JUCLMIUIMHE, [O0Ka3aTeliM, KPUTEPUHU, IIKaJbl OLECHUBAHUSA
KOMIIETCHIIUM, METOJUYECKUE MAaTepHualbl, ONPEACIAIOIINE ITPOLUEIYPbl OLECHUBAHUS
0o0pa30BaTeNbHBIX pE3YJbTaTOB, IPHUBEAECHBI B YYE€OHO-METOJIUYECKOM KOMILIEKCE
JTVCLUIIIHBL.

7. OCHOBHAS U JONOJIHUTEJIBHAA YYEBHAS JIMTEPATYPA
7.1. OcHOBHasl yueOHas1 JJUTEpPaTypa
KanToposuu JI.B., Axkunos I'.I1. ®ynknnonaneHeii aHanus. - M.: Hayka, 1977.
2. Kommoropos A.H., ®omun C.B. Dnementsl Teopun GyHKIUNA U PYHKIIHOHATHHOTO
a"anmmza. — M3pgarenbctBo: M. — @usmatiaut, 2019 r.
3. Jrocrepuuk JI.A., Cobones B.U. Kpatkuii kypc GhyHKIIHMOHATBHOTO aHamu3a. -M.:
Briciras mikoma, 1982.
4. Harancon W.II. Teopus pyHkiuit BemecTBeHHOM nepeMeHHou. - M.: Hayka, 1974.
7.2. JIonoJIHUTEJIbHAS JINTEPATYyPA
1. Bepxo6anoBuu T.A. DnemeHTbl (YHKIIMOHATBLHOTO aHanu3a [DJIEKTPOHHBIN
pecypc]: yuebHoe mocoome / T.A. BepxOamouu, FHO.C. ManslimeBa ;
MunuctepcTBo  oOpazoBanmsi  Poccuiickoit  ®denmepanmu, — Kypranckwit
roCyJapCTBEHHBI YHUBEPCUTET. - DIEKTPOH. TEKCTOBbIE AaH. (Tun Qaitna: pdf ;
pasmep: 2,48 Mb). - Kypran : UznarensctBo Kypranckoro rocynapcTBEHHOIO
yauBepcureta, 2015. - 64, [2] c.: un. - bubnmorp.: c. 63. - ISBN 978-5-4217-
0303-7. http://dspace.kgsu.ru/xmlui/handle/123456789/4161
2. Bepx6anosuu T.A., Mansimesa FHO.C. DineMeHTB (yHKIITMOHAIBHOTO aHAIN3a:
yueOHoe nocobue. — Kypran : M3a-Bo Kypranckoro roc. yn-ta, 2015. — 65 c.
3. Bymux B.3. Kpatkwii kypc Teopun BellecTBEHHOH mnepemeHHoi. - M.: Hayka,
1973.
4. HystoB A.A. IlpaktukyMm no ¢yHKunoHansHOMy aHanusy. Hwxuuit Hosropon,
2016.
5. @uxtenronsil ['"M. Kypc auddepennnanbHOro U MHTETPATHHOTO UCUYHUCIICHHUS.
T.3. - M.: Hayka, 1970.

=
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https://www.labirint.ru/pubhouse/3853/
http://dspace.kgsu.ru/xmlui/handle/123456789/4161

8. YHEBHO-METOAUYECKOE OBECIIEYEHHE
CAMOCTOATEJBHOU PABOTbHI OBYUYAIOIIIUXCSA

9.PECYPCBI CETU «MHTEPHET»,
HEOBXO/JMUMBLIE 11 OCBOEHUA JTNCIHUIIJINHBI

HNuTtepHer-pecypc Kparkoe onucanue

[Topran siBIsIeTCS COCTABHOM YaCThIO
denepanbHOTro optana "Poccuiickoe
http://en.edu.ru/ obpazoBanue". CoaepKHUT PECypChl U CCHUIKU Ha
PECypCHI 10 €CTECTBEHHO-HAYYHBIM TUCIUITITHHAM
(pu3uka, MmaTeMaTUKa, XUMUS ¥ OUOJIOTHS).

®enepanbHblii optan «Poccuiickoe

http://www.edu.ru/
00pazoBaHue)

Caiit MOCKOBCKOT0 TOCYJJapCTBEHHOTO

tp://WwWW. msu.Iu yHusepcutera um. M.B.JlomoHoCOBa

10. ”TH®OOPMALMNOHHBIE TEXHOJIOI'UU,
INPOI'PAMMHOE OBECIIEYHEHHUE
N UTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

OBC «Jlanb»

OBC «KoHCYyIbTaHT CTyICHTa»

3BC «Znanium.comy

«"apaHT» - cipaBOYHO-TIPABOBAs CUCTEMA

> wnh e

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMIIAHBI

MarepuanbHO-TEXHUYECKOE  oOecreyeHue MO0  pealu3alud  JUCHUIUIMHBI
OCYIIECTBJISIETCSI B CcOOTBeTCTBUU C Tpeboanuss @OI'OC BO mno nmaHHOU
o0pa3oBaTenbHOI MporpaMMme.

12. JJS OBYUYAIOIIUXCSA C UCITOJBb30OBAHUEM IMCTAHIHUOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOI' U1

[Ippy  WCMONB30BaHWM  DJIGKTPOHHOTO  OOy4YeHHUS W JUCTAHIIMOHHBIX
obOpazoBatenbHbIX TexHoJorui (najgee 30 u JJOT) 3aHITUS TTOJHOCTHIO UM YaCTUYHO
MPOBOJIATCS B pexkuMme oHJalH. OO0beM TUCIUIUIMHBI U PACIPECICHUE HArPYy3KH I10
BHJIaM pa0bOT cooTBeTCTBYET 1I. 4.1. Pactipenenenre 6amioB COOTBETCTBYET 1. 6.2 100
MOET ObITh M3MEHEHO B COOTBETCTBHUHU C peIIeHHEeM Kadeapsl, B Cllydae mepexoja Ha
90 u JIOT B mporecce o0yuenus. Pemenue kadeapsl 00 UCTIONB3YEMBIX TEXHOIOTHUIX
U CUCTEME OIICHMBAHUS JOCTHKEHUN OOYYArOIIMXCS MPUHUMACTCS C YYETOM MHEHUS
BEJIYIIETO MPEToAaBaTes U TOBOAUTCS 10 O0YJIarOITIXCS.
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[MTPMJIOXKEHUE 1

AHHOTaIMs K paboydeil nporpaMmme JTUCHUTLTAHbBI

®VYHKIIMOHAJILHBIN AHAJIN3

o0pa3oBaTeIbHOM MPOTPaMMBbI BBICIIIETO 00Opa30BaHUs —
porpamMmsbl OakajiaBpuarta

01.03.01 — Marematuka
HanpasneHnnocTs:

MartemaTn4eckoe ¥ NporpaMMHoe odecriedyeHre BbIYUCJINTENbHBIX CHCTEM
U KOMIILIOTEPHBIX ceTeil
®opMbl 00yUeHHUs: OUHAs

TpynoeMKoCTh UCHUIUIMHEL: 6 3 ¢ (216 akageMuvecKux yaca)
Cewmectp: 6.
dopma MPOMEKYyTOIHOM aTTECTAIIUU: YK3aMEH

ConeprkaHre TUCHUIUIMHBI
Metpuueckue u TOMoJIOrHYecKre MPOCTPaHCTBa, Mepa u unterpai Jledera; banaxoBsl u
['mnbOepToBBl  mpocTpaHcTBa.  JIMHEHHBIE  TOMOJOTMYECKHE  MPOCTPAHCTBA U
0000111eHHbIE (DYHKIIUH.
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JIMCT
perucTpanuy U3MeHeHu i (10NoJTHeHuil) B pado4y0 NporpaMmmy
Y4eOHOM JUCHMILTHHBI
«DYHKUUOHAIBbHbIN AHAJIN3»

HN3meHeHus1 / 10MOJTHEHHUS B pa004yI0 IporpaMmmy
Ha20 /20 y4eOHwblii roa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHust yTBEPKIEHbI HA 3aceAaHuM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenyromuii kadenpoit « _» 20 T.

N3meHeHus / 10M0THEHUS B Pa004YyI0 MPOrpaMmmy
Ha20 /20 y4yeOHbli roxa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHust yTBEpKIEHbI HA 3aceAaHuM KadeIpbl « _ » 20 1.,
ITpoTokos Ne

3aBenyromuii kadeapoi « _» 20 T.
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