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CocraBurenb. _noueHT Kadbeapbl MAaTEMAaTHYECKOro aHainns, K.h.M.-H. AOvy3sposa H.D.

Pabouast mporpaMMa TUCIUIUTMHBI aKTyaJIM3MpPOBaHA Ha 3aceaHuH KadeAapbl MAaTeMAaTUYECKOTO

aHanu3a, npotokos Ne 9 ot «21» uronst 2017 r.

= P

3aBeayrouuii kadeapoi 7 / Mikne X K.
/

JlononHeHNsT ¥ U3MEHEHHUs, BHECEHHBIE B PabOuyyl0 MpOTrpaMMy JUCHHIUIHHBI, YTBEP)KICHBI Ha
3acelaHuy Kadeapbl MaTEeMaTHYECKOTO aHAJIN3a,

npotokos Ne 7 ot 25 utonss 2018 r.

I[OHOJ'IHGH CITMCOK JIUTEPATYPHhI.

- >

3aBeayroumii kaheapoi 7 / Mkne XK.
/




Choucox AOKYMEHTOB M MaT€pHUaJJI0B

1. IlepeyeHp miIaHUPyEMBIX PE3YyJIbTATOB OOYUEHHUS IO JUCLUUIUIMHE, COOTHECEHHBIX C

IUIAHUPYEMBIMHU pPe3yJIbTaTaMU OCBOCHHSI 00pa30BaTEIIbLHON MPOrpaMMBbI

2. lemu u mecto aucuuiuinHbl B ctpykrype OOIT BO

3. Coaepskanue paboueii mporpamMmMbl (00bEM JAUCIMIUIMHBI, TUIIBI U BH/IbI YUCOHBIX 3a-
HATUH, y4eOHO-METOIUYEeCKOe O0OeCIeYeHHe CaMOCTOSATENbHOW paboThl 00y4aro-

IIAXCS)

4, ®oHJ OIEHOYHBIX CPEJICTB IO JUCIUILUIMHE

4.1. TlepeyeHb KOMIETEHIMI C yKa3aHHEM JTaIllOB MX (OPMHPOBAHUS B TpOIECCE
OCBOEHHUSI OOpa3oBaTenbHOM MporpaMmbl. OmucaHue ToKa3aTeled U KpUTEPHEB

OLICHHNBaHUA KOMHGTGHHI/Iﬁ Ha pas3IMYHbIX JTalax I/IX(bOpMI/IpOBaHI/Ifl, OIMKMCaHUEC IIKaJI

OLICHHNBAaHUA

4.2. TunoBble KOHTPOJIbHBIC 3aJaHMsl WM HHBIC MaTepUaNbl, HEOOXOIUMbIC IS
OLICHKU 3HaHWI, YMEHH, HABBIKOB U OIbITA JAESITEIIbHOCTH, XapaKTEPUIYIOLIUX 3TAIIbI
(hopMHUpPOBaHHS KOMIIETCHIIMI B MPOIECCe OCBOEHUS 00pa30BaTEIbHOMN MPOTPaMMBI.
Meronuueckue Martepualibl, ONPEACISAIONIME MPOLEAYPbl OLICHUBAHUS 3HAHUU,

YMCHHﬁ, HAaBLIKOB U OIIbITA ACATCIIBHOCTHU, XapPaKTCPU3YIOIIUX 3TAllbI (l)OpMI/IpOBaHI/IH

KOMIIETEHIIUHI

4.3. Peumune-nian oucyuniunvl (npu Heobxooumocmu)

5. YueOGHO-MeTo1nYecKoe U MHPOPMAITMOHHOE 00eCTIeUeHNEe TUCITUTLINHBI

5.1. TlepeueHb OCHOBHOW M JOIOJHHUTEIBHOW yueOHOW JIUTEPaTyphl, HEOOXOIMMOI

JJIs1 OCBOCHHUA OUCHUITIIMHBI

5.2. IlepeueHp pecypcoB  HH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON  CETH

«I/IHTepHCT» H [OporpaMMHOIO O6CCHC‘-I€HI/I$I, HCO6XOIII/IMBIX 11 OCBOCHMHA




NUCHUIIINHBI

6. MarepuanbHO-TexHUYecKas 0a3a, HeoOXoaumast JJIsi OCYIIECTBICHUSI 00pa3oBaTelb-

HOro 1porecca 1mo JuCuuIiIngae




1. IlepeuyeHb MJIaHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs 1O JUCHHUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH pe3y/JbTaTaMHU O0CBOEHHsI 00pa30BaTe/bLHONH POrpaMMbl

B pesynbrare ocBoeHHSI 00pa30BaTEIbLHON MPOTPAMMBbl 00 YJAFOIIUNCS TOJIKEH OBIIA/ICTh

CJIEYIOIIMMU pe3yabTaTaMUu O0Y4EHHUS 10 AUCHUIUIUHE:

PesynbTaTel 00y4ueHMsS dopmupyemas [Ipumeuanue

KOMITETEHIHS (C

yKa3aHUEeM KOJIa)

3HaHUS 3HaTh

METO/IbI PEIICHHUS KJIaCCHYe-
CKMX 3aJ1a4 JUCLUILINH U OC- cobupars,

HOBBI COBPEMEHHBIX Hay4d- o0OpabarbIBaTh 1

HBIX HCCIIEJOBaHUMN. UHTEPIIPETHPOBATH
JTAHHBIE
COBPEMEHHBIX
HAyYHBIX
HCCIICIOBaHUM,
HEOOXOIMMEIC JIS
dbopmupoBaHus
BBIBOJIOB I10
COOTBETCTBYIOIIUM
HAyYHBIM
HCCIIEA0BAHUIM

ITK-1: ctocoGHOCTH

Ymenus YmMmern: [1K-1: cnocobHOCTH

cobupars,
oOpabaTbIBaTh U
HHTEPIPETHPOBATH
JTAaHHBIC
COBPEMEHHBIX
o0mnactH. HAYYHBIX
HCCIICIOBAHUIA,
HEOOXOIUMBIE AJIs
(dbopMupoBaHUS
BBIBOJIOB TIO
COOTBETCTBYIOIUM
HAYYHBIM
WCCJICIOBAaHUSM

cobupatb, oOpabaTsIBaTh U
MHTEPIPETUPOBATDH JTAHHbBIE
COBPEMEHHBIX HAYYHBIX
HCCIICIOBaHUM B CBOEH

Bnanenus (naBoiku / | Baaners:

OIIBIT AEATEIBHOCTH) | CIIOCOOHOCTBIO (hOpMUPOBa-
HUSI BBIBOJOB 110 CBOUM cobupars,
Hay4HBIM UCCIIEIOBAHUIM 00pabaTbIBaTh 1
MHTEPIIPETHPOBATE

JIAHHBIE
COBPEMEHHBIX
HAYYHBIX
HCCIIEIOBAHN,
HEOOXOIUMEIE IS

ITK-1: cmtocoGHOCTD




dbopMupoBaHHSs
BBIBOIOB I10
COOTBETCTBYIOIIUM
Hay4YHBIM
WCCIICIOBAHHSIM

2. Lenu 1 mecto gUCLUUNAUHDI B CTPYKType o6pa3oBaTenibHOM Nporpammbl

Llenpto ocBoeHus: aucHMIUIAHBL (Moayis) «IIpukiaamHoi (YHKIIMOHATBHBIA aHAIN3)
ABIISETCS MOJTyuyeHUe 00y4JarolMMUCS 3HaHUH anmnapara (yHKIIMOHAIFHOTO aHallu3a U €ro

HpI/IMeHCHI/II;'I AJI pelICHUA APYTrux, B TOM YHCJIC IPUKIIAHBIX, 3aaa4.

Jucuunnuna «I[IpukiagHoit GyHKIMOHAIBHBIN aHAIN3)» OTHOCUTCS K BapUATUBHOM 4acTH.

JucuuruimHa u3ydaercs Ha 3 Kypce B S u 6 cemectpax.

JU1s 0CBOEHMSI TUCLUIIIMHBI HEOOX0IMMbI KOMIETEHIMH, C(POPMUPOBAHHBIE B PAMKAX
U3YYEHHUs CIEAYIOUX AUCUUIUIMH, MaTEMAaTUYECKUN aHaIU3, KOMIUIEKCHBIN aHaIu3,
muddepeHranbHbIe YpaBHEHUS, TUCKpeTHas Matemaruka. ucuurmumna «[IpukmaaHoi
(YHKIMOHATHHBIN aHATN3» SABISETCS OAHUM K3 0a30BBIX Pa3JeNIOB O aHAJIM3a, 3HAHUE KOTOPOTO
- Ba)KHAasl COCTaBJISIONIAs O0IIe MaTeMaTH4eCKO KyJIbTyphl BBITYCKHUKA. DTH 3HAHUS
HEO0XOAUMBI [T OCBOEHUS AUCLUIUINH. «IMCICHHbIE METOJIbI», «TE€OPHs BEPOSITHOCTEN U

MaTeMaTUUCCKasl CTATUCTUKAY, «KYPABHCHUS B HACTHBIX ITPOU3BOJHBIX).

3. Coxaep:xanue padoyeii nporpaMmmsbl (06beM JTHCHUNJIMHBI, TUIBI U BHIbI Y4eOHBIX 3a-
HATHI, y4eOHO-MeTOoAuYecKoe obecneyeHue cCaMoCTOATeIbHOI padoThl 00yualo-

LHXCs)

OO0beM aucHuIUInHEL «/lelicTBUTenbHBIN aHanu3y coctaBisger / 3ET, mnu 252 akamemuyeckux
yaca.

Conepxanue pabodeld mporpamMmebl nipeactasieHo B [Ipunoxenun Ne 1.



4, DoHJI OLIEHOYHBIX CpeacCTB 1Mo TUHCHUIIIMHE

4.1. IlepeyeHb KOMIETEHIHI ¢ YKa3aHHeM 3TanoB ux GopMHUPOBaHHA B Mpolecce
0CBOeHHs1 00pa30BaTe/IbHON nMporpaMmbl. Onucanue noxkasaresieil 1 KpuTepuen

OIlCHUBaHUA KOMHCTCHHHﬁ HA pa3jiMYHbIX ITanax ux (l)opanOBamm, OIMHCaHHUE HIKAJI
OICHUBAHUSA

[Iporecc ocBoOeHUS MUCIMTIUTMHBI (MOTYJIs) HanpaBiieH Ha (GOPMUPOBAHUE CIICTYIOITAX
KOMIIETCHIWN:
IIK-1: cmocobHOCT, cobOupaTh, 0OpabaThiBaTh M HHTEPIPETUPOBATH JIAHHBIE

COBPCMCHHBIX HAYYHbIX I/ICCHCI[OBaHI/Iﬁ, HGO6XOI[I/IMLIG JIIL (I)OpMI/IpOBaHI/IH BBIBOJOB I10
COOTBCTCTBYIOIIIMM HAYYHBIM HMCCICOAOBAHUAM.

Oran [Tnanupyembie Kpurepun orieHuBaHus pe3yJibTaTOB 00yUCHHS
(ypoBetis) pe3yabTaThI
0o0y4eHus
OCBOCHHS
KOMIIETEH (mokasarenu 2 («He 3 («¥ 1oBETBO- 4 5
UM JOCTHIKCHUS YIOBJICTBOPHUTEIIb
32JIAaHHOTO HOY) PHUTEIIEHOY) («Xopomio») | («OTauaHO»)
YPOBHSI OCBOCHHS
KOMITETEHIHI)




[TepBrrit 3HaTh DOparmeHTapHbIe Hemnomnnnie Cdopmuposan | ChopmupoBan
STall METOJBI PELICHUST | mpejcTaBieHus 00 | mpenacraBieHus o0 | Hele, HO | HBIE
KJIACCUYECKHUX 3a- | OCHOBHBIX OCHOBHBIX 1I0- | comepsraIme crucTeMaTmyec
(YpoBeHb) JJad JUCHUIUIMH U | IOJIOMKEeHHUAX IUC- | JIOREHUIX OTIeIbHEIe KHe
OCHOBEI COBpE- LIATLIMHBL IYICITAILIMHE IpPo0eJIB IIpeICTaBJIeHI
MEHHBIX Hay4YHBIX | «lIpuknanHoii «IIpuknaHon LIpeCTABJIEHH | s 00 OCHOBHBIX
HUCCIIEJOBAHUN. (byHKIOHATBHBIH (yHKIHOHATBHBIH s 00 OCHOBHBIX | IIOJIOKEHUIX
aHaJns». aHajms». TIOJIOKEHUAX JTHCIIUILIIUHBI
JTHCIIUILIIUHBI «[IpuknanHou
«IIpuknagHoi (yHKINOHATBH
(GYHKIHOHANBH | Bl aHATIH3Y.
BII aHAJIHA3Y.
Bropoii YMeTh: DparmeHnTapHbIe B meaom | B mesiom | CchopmupoBan
3Tamn ) mmpeacraBjeHus 00 | yCIellHoe, HO He | yCIIeIIHOe, HO | Hoe  yMeHHe
cobupars, OCHOBHBIX METOMIaX | CHCTEMATUYECKOe coIleprKallye HCIIOJIb30BATh
(ypoBeHn) JTUCITUTLIIUHBI HUCIIOJIb30BAHUE OTIeJIbHBIe OCHOBHBIE
oOpabaTpiBaTh U T o 5
PUKIIaIHON OCHOBHBIX METOIOB | IPOOEIbI METO/IBI
MHTCPIPETHPOBAT GyHKIHOHATBHBIR JUCITUAIIINHBI HCIIOJIb- JHCITUILIINHBI
b JAHHBIC | aHaIM3». «[TpuKiagHON 30BaHUe «IIpuknanHoit
COBPEMEHHBIX (YHKIIMOHATBHBIN OCHOBHBIX (GYHKITHOHATBH
HAYYHBIX AHAJIN3Y. METOIIOB Bl aHAJIU3Y.
HUCCIIENOBAHUN B AHCIMILTHHBL
«[IpuxnagHoit
CBOEH 00J1acTH. (QyHKIHOHAIBH

BIM aHAJIN3Y.




Tperuii
JTaIl

(ypoBeHb)

Baagersn:
CIIOCOOHOCTBIO
¢bopmupoBaHus
BBIBOJIOB I10
CBOUM Hay4HBIM
HCCJIEIOBAHUAM

OparmeHTapHEIE
HIpeCTaBIeHUs 00
OCHOBHBIX MeTOHax
JIUCITATIIIHEL
«[IpuknagHoit
(hyHKIMOHATBHBIH
aHaIH3».

B restom
yCIIENITHOE, HO
He
crucTeMaTHU4IecKoe
IIpUMeHeHUe
HaBBIKOB
IpUMEeHEeHUS
OCHOBHEIX
METO/IOB
IOVCITUILITITHEBL
«IIpuxknanHou
(YHKIIMOHATIBHBI I
aHaIIA3y.

B 1IeJIOM
VCIIEINTHOe, HO
comepsraliie
OTJIeJIbHEIE
Ipo0esIbl
HIpUMeHeHHe
HaBBIKOB
HCIIOJIb-
30BaHUSI
OCHOBHBIX
MeTOJI0B
JUCITUATLIINHEI
«[IpuxnagHoit
(bYHKIIMOHAIBH
BIA aHAIIU3Y.

[TosHOCTRIO
cpopmupoBan
HbIe HAaBHIKU
HCIIOJIb30BAHU
s OCHOBHBIX
METOJIOB
TUCIIAILIIEBI
«[Ipuknagnoi
(yHKINOHATBH
bIN aHATH3Y.

KpI/ITepI/IHMI/I OLCHHUBAHU:A ABJIAIOTCA 68.J'IJ'IBI, KOTOPLIC BBICTABJIAIOTCA IIPCIIOAABATCIICM 3a

BUABI OCATCIBHOCTH (OI_IGHOLIHBIG CpCI[CTBa) o HUTOraM MU3YUYCHUA Moz[yneﬁ (paS,Z[eJIOB

I[I/ICI_II/IHJ'II/IHBI), ICPCUUCIICHHBIX B peﬁTHHF-HJ’IaHe JUCHHUITIINHBI (TCKYH_II/Iﬁ KOHTPOJIb — MAKCUMYM

40 OamnoB; pyOexHbIH KOHTPOJIb — MakcuMyM 30 0Ga/uIoB, MOOIIPUTEIbHBIC OALIBI — MAKCHMYM

10.

[Ixasnel OLlEHUBAHUS:

ot 45 10 59 0aI0B — «yIOBIECTBOPUTEIHHO,

ot 60 10 79 6amIoB — «XOPOILIOY;

ot 80 0a/I0B — «OTIUYHOY.

4.2. Tunoseie KOHTPOJIbHBIC 3alaHUS] WJIN UHBIC MaTEpUaJbl, H006X0)1]/IMble AJIdd OCHKH

3HaHHﬁ, yMeHHﬁ, HABBbIKOB U OIIbITA J€ATC/JILHOCTH, XapPaAKTECPU3YIOLIHUX ITAIlbI

(opMupoBaHus KOMIIETEHIIHII B MpoIecce 0CBOEHUsI 00Pa30BaTeIbHON NMPOrpaMMBbl.

MeTtoauyeckue MaTepHaJibl, ONpee/IsiioNe NPoueAyPbl OCHUBAHUS 3HAHUIN, YMECHHH,

HABBIKOB U ONBITA AeATEIbHOCTH, XapAKTEePU3YIOIIMX 3TANbI (POPMHUPOBAHUS

KOMIIeTeH NI

PesynbpTarsl 00y4yeHus

dopmupyemas
KOMIIETEHITUS

O1ieHOYHBIE
CpeacTBa




1 aTam 3HaTb: TTK-1 Ompocsr Ha 1a0.
MEeToAbl pPeleHns Kaaccu- SAHATHAX,
3HaHus YeCKUx 3a4a4 AUCUMNAUH U TaeCTHpOBaHHe’
K3aM€eH
OCHOBBbI COBPEMEHHbIX
Hay4YHbIX UCCeA0BaHUN.
2 aTan YMeTh: K-1 Koutposnbusie
paboThI,
Vaers cobupaTtb, obpabaTbiBaTh U TecTHpOBaHMe,
WMHTEPNPEeTUPOBATL AaHHble OK3aMeH
COBPEMEHHbIX Hay4YHbIX UC-
cnefoBaHuit B cBoei obna-
CTH.
3 sran Baajners: TK-1 KouTposbHbie
CIIOCOOHOCTHIO (POPMHUPOBA- paGoTHL,
BJ'Ia,I[eHI/Ie HaBBIKAMH HUA BBIBOJIOB I10 CBOUM TeCTUpOBaHUeE,
HAy4YHBIM UCCJIEI0BAHUIM SK3aMeH

4.3. PeiiTMHI-IJIAH JUCHUATLJIMHDI.

PeiTunr—-nmnan JAUCHUILIMHBI IPEACTABJICH B IIPUIIOKCHUHN 2.

3K3aMeHaHI/IOHHbIe On1eThl

CrpykTypa »5K3aMEHAallMOHHOTO Owiera: OWJIET COJIEpPKUT JBa BOIpoca W3 CIIHCKA,

MPUBCACHHOI'O HUKC.

IIpuMepHBbIH NepedyeHb IK3aMEHAIHOHHBIX BOIIPOCOB

IIpukaagHoil PYHKIUMOHAIBHBIN AHAIH3.
JK3aMeHALMOHHbIC BONPOCHI.

1. Mertpuueckue npoctpanctsa (MII): onpenenenue, mpumepsi (R, C[a;b], 12),zenpepsiabIe
0TOOpakeHHs, TOMEOMOP(PHU3M, U30METPHSI.

3amMbIKaHUE MHOYKECTBA, 3aMKHYTbIE MHOXKECTBA, cXo0auMocTh B MII, Teopema 31.
3aMbIKaHUE MHOKECTBA, 3aMKHYThIE MHOKECTBA, cXoAUMOCTh B MII, Teopema 32.
3amMbIKaHUE MHOYKECTBA, 3aMKHYTbIE MHOXECTBa, cxoguMocTh B MII, Teopema 33.
[Tnotuble u Bcroay mioTHeie MHOKecTBa B MII. Cenapa6ensasie MIIL. [Ipumeps cenapa-
OenbHOTO U HecenapadeabHoro(!) MIL

arwN



10.

11.

12.

13.

14.

15.

16.
17.

18.
19.

20.
21.

22.

23.

24,
25.

26.

217.

28.
29.

30.
31.

[onnota MII. Jloka3aTenbcTBO MOMHOTHI mpocTpancTsa 12, nenonuora C[a;b] ¢ unTerpans-
HOM METPHKOH (I0K-BO).

[Tonmonnenwue. Teopema 35 o monosHeHuu (0e3 qoka3aTenbcTBa). [[pUHIMT BIOKEHHBIX I1a-
poB (Teopema 34 ¢ T0K-BOM).

[Tpunuun cxarbix otoopaxenuil B MII (teopema 36). IIlpumeps! npuMeHeHHUs.
HopmupoBaHHbIe IPOCTPaHCTBA, IPUMEPHI C IPOBEPKON aKCHOM HOPMBI.

OBKJIMJI0BBI ITpocTpaHcTBa (onpeaeneHue, npumepsl). Hepasenctso Komn-byHnsikoBckoro B
3BKJI. mpocTpaHcTse. Hopma B OII (1mpoBepka akcioOM HOPMBI).

OBKJIMJIOBBI IPOCTPAHCTBA (OINpeaeaeHe, puMepbl). HenmpepbIBHOCTH JIMHENHHBIX Ollepa-
Ui 1 ckaysspHOro npousseneHus B OI1 oTHOCHTENIBHO BBEICHHON HOPMBI (II0CJIE€ TEOPEMBI
37 u cnencrBus).

VYron mexay Bekropamu B D11, OpToronansHocTh. OpTOroHagbHAas, OPTOHOPMHUPOBAHHAS
cuctemsbl, 0asuc. JInHelHas 3aBUCUMOCTh M HE3aBUCUMOCTb CUCTEM 3JIEMEHTOB. JlemMMma o
JMHENHON HE3aBUCUMOCTH OPTOTOHAIIBHOW CHCTEMBI 3JIEMEHTOB, HE COJIEpXKAIEe HyJIEeBON
aneMeHT B Ol

VYron mexay Bekropamu B D11, OpToronansHocTh. OpTOroHaabHasi, OPTOHOPMHUPOBAHHAS
cucremsl, 6azuc. OpToroHanbHas cucrema B cenapabdensaom DIl He Ooree, yem cyeTHa
(JteMMa ¢ TOK-BOM).

VYron mexay Bekropamu B O11. OpToronanbHocTh. OpTOroHasbHas, OpPTOHOPMHUPOBAHHAS
cucreMsl, 6azuc. Teopema 00 oproronanuzamuu (reopema 37).

VYron mexay Bekropamu B O11. OpToronanbHocTh. OpTOroHanbHas, OpTOHOPMUPOBAHHAS
cucremsl, 6azuc. CyliecTBOBaHHE OPTOHOPMHUPOBAHHOrO Oa3uca B cenapabenbHoM DI
(cnenctBue U3 TeOpeMbl 37 00 OPTOrOHANMU3ALMH).

HepagenctBo beccens u pasenctso [lapceBans. DKBUBaJIEHTHOCTb 3aMKHYTOCTHU U ITOJIHOTBI
JUTSE OPTOHOPMHUPOBAHHOM CUCTEMBI B cenapadenbaom DI (Teopema 38).

OBKINAOBHI IpocTpaHcTBa. Teopema Pucca-dumiepa (Teopema 39).

KommakTHble 1 BriosiHe orpanndeHHble MHOkecTBa B MII. Kpurepuii kommaktHoctr MII.
OTHOCHUTENbHAS KOMIIAKTHOCTh MHOXeCTBa B MII. DKBUBaJICHTHOCTh OTHOCUTENILHOW KOM-
NAKTHOCTH U BIIOJIHE OTPAHUYEHHOCTH AJ1s moaMHoKecTBa MII. OrpaHn4eHHOCTh KOMIIaKT-
HOTO (M OTHOCHUTEJIBHO KOMIIAaKTHOr0) MHokecTB B MII. HerocrarouHOCTh OrpaHMUEHHOCTH
MHOKECTBA JUIS €T0 BIOJIHE OrPAaHUYEHHOCTH B OeckoHeuHoMepHoM MIT (mpumep — 12).
Teopema Apriena (KpuTepuit KOMIIAaKTHOCTH MHOKecTBa B C[a;b]).

I'unp6epToBo nmpocTtpancTBo. [Ipumep. OpTroroHansHOE AOMOTHEHHE K MHOKECTBY B I'Tl,
nemma nepes reopeMoit 40.

['unp6eproBo npoctpancTBo. Teopema o paznoxxenuu I'Tl B mpsiMyto cyMMy OpTOTOHAIIBHBIX
noanpocTpancTB (Teopema 40 ¢ T0K-BOM, B TOM YHCIIE JIeMMa B Hell).

['unp6eproBo npoctpancTBo. Teopema o paznoxkenuu I'Tl B mpsiMyto cyMMy OpTOTOHATIBHBIX
noanpocTpancTB (Teopema 40 6e3 10k-Ba, cineAcTBUsA 1-3 ¢ T0K-BOM).

['une6epToBel MpocTpancTBa. Teopema 06 nzomopdusme st I'TI (Teopema 54).

JluHeliHble, HeNpepbIBHbIC, OTPAaHUYEHHbIE (YHKIIMOHAJIBI B HOPMUPOBAHHOM IPOCTPaH-
ctBe. Teopema 42.

JluneliHble HempepbIBHBIE (YHKIMOHAIBI B HOPMHUPOBAHHOM NPOCTpaHCTBe. J[Ba onpenerne-
HUSL HOpMBI (PYHKIIMOHAJIA ¥ UX SKBUBAJIEHTHOCTH (JIeMMa IOciie TeopeMbl 45).

JluneliHble HempepbIBHBIE (YHKIMOHAIBI B HOPMHPOBAHHOM MpocTpaHcTBe. TeopeMsl 44 u
45.

Teopema 47 06 o01ieM Buje TMHEHHOTO HeTpepbIBHOTO (pyHKIMoHana B I'T1.

JluneiiHble HEMPEPBIBHBIE U OTPaHUYEHHBIE OTIEpPaTOPhl B HOPM. IIp., HOpMa oIeparopa, Teo-
pema 48 u nemma.

JInHeliHbIe HENPEPBIBHBIE ONlEpaTOpPbl B HOPM. ITp. CymMMa U IPOU3BEICHUE ONIEPATOPOB.
JluneliHble HETIPEpPBIBHBIE ONepaTopbl B HOpM. 1p. OOpaTHbIit onepatop. Teopemsr 49-51.



32.

33.
34.
35.

36.
37.
38.
39.
40.

41.
42.
43.

44,

JluHeliHbIe HETIPEpPBIBHBIE OnepaTopsl B HOpM. 1ip. OOpatHsIii oneparop. Teopema 52 u
JeMMa.

CrnekTp onepatopa u pe3osibBeHTa. Teopema 55.

CornpsikeHHBIH oriepaTop, Teopema 56.

OrpanudeHHblE MHOXECTBA B HOpMHUpoBaHHOM IpocTpancTBe (HII). KomnakTHeie MHOXeE-
ctBa B HII. Jlemmbl 00 OrpaHHu4E€HHOCTH U 3aMKHYTOCTH KOMIIaKTa.

Brnonne orpannyennsie MHOkecTBa B HII. JleMma u Teopema 57.

Cnabas cxomumocTts B I'TI. Teopema 59.

Cnabas cxonqumocts B I'TI. Teopema 60.

Cnabast cxoIuMOCTh U citabas oTHocuTeNbHas KomnakTHOCTh B ['TI. Teopema 61.

Brnonne HenpepbiBHbIe onepaTopsl B ['TI. OrpaHM4eHHOCTH BIIOJIHE HENIPEPHIBHOTO ONEPa-
TOpA.

Brnonne HenpepeiBHbIe onepaTtopsl B I'T1. Teopema 62.

CamoconpsoxeHHsie onepatopsl B ['TI. CBoiicTBa criekTpa U COOCTBEHHBIX BEKTOPOB.
Camocomnpsioxernbie oneparopsl B I'TL. Teopema ['mib6epra-1lMuara (1eMMBI C TOK-BOM,
Teopema 0e3 JI0K-Ba).

Camocomnpsioxennsie orneparopsl B I'TI. Teopema ['mns6epra-Llmuara (1emmsl 6e3 10K-Ba,
TeopeMa C JIOK-BOM).



O6pa3err Ounera.

bamkupckuii rocy1apcTBEHHbIA YHUBEPCUTET
Kadenpa marematuyeckoro anaiunsza
«IIpuxnanHoi GyHKIIMOHAIBHBIN aHATHM3)

2015-2016 yueOHbIit roa

DK3aMeHanoHHbIA Omer N

1. Metpuueckue npoctpanctsa (MII): onpenenenue, npumepsi (R", C[a;b], 1?),nenpepsisabie
0TOOpaXXeHHsI, FOMEOMOP(HH3M, H30METPHSI.

2. CriexTp oreparopa U pe30JbBEHTA.

Ilepeson omenxu u3 100-0a/JIBHOM B YeTHIPEX0AJIBHYIO IPOU3BOAUTCS CISAYIOIINM 00pa3oM:
- oTsiryHO — oT 80 mo 110 6aswtoB (BriIoUass 10 IMOOMIPUTEIBHBIX 0AJIJIOB);
- xoporro — ot 60 10 79 6aJLIoB;
- VIOBJIETBOPHUTEJILHO — OT 45 10 59 6aJLI0B;
- HEeYIOBJIETBOPHUTEJILHO — MeHee 45 6aJsLIoB.

[TpuMepHbIe KPUTEPUH OIIEHUBAHUS OTBETA HA dK3aMeHe:
Kpurepuu oneunxku (B 0asiax):

- 25-30 0aJIIOB BBICTABJISIETCS CTYIEHTY, €CJIN CTYEHT JIaJjI IOJIHbIE, PA3BEPHYTHIE OTBETHI Ha
BCe TEOpPETHYECKHe BOIIPOCHI OMIeTa, IIPOIeMOHCTPHPOBAJ 3HAHNE (PYHKIIMOHAIBLHBIX BO3MOYKHOCTEH,
TePMUHOJIOTHH, OCHOBHBIX 9JIEMEHTOB, YMEHUE [IPUMEHITh TEOPETHUECKNe 3HAHUS IIPY BBIIIOJTHEHUH
mpakTudeckux 3amanuii. CTymenT 6e3 3aTpyJHEHUHN 0TBETUJI Ha BCE JIOTIOJTHUTEIbHEBIE BOITPOCHI.
[IpaxTryeckas yacTh pabOTH BEIIIOJIHEHA IIOJIHOCTHIO 0€3 HEeTOYHOCTEH 1 OIIUO0K;

- 17-24 GaJyyIOB BHICTABJISIETCS CTYIEHTY, €CJIH CTYIEHT PACKPHIJI B OCHOBHOM T€OPETUYECKUE
BOITPOCHI, OJTHAKO JIOMYIIeHBl HETOYHOCTH B OTIPEIeJIEHNN OCHOBHBIX MOHATHMH. [Ipu oTBeTe HA
JIOTIOJTHUTEJIbHBIE BOIIPOCH JOIIYIIIeHbI HeOOJIBINNe HETOUHOCTH. [IpM BLITIOTHEHNH IIPAKTHIECKON
JacTu paboThl JOMYIIEHbl HECYIIIeCTBEHHBIE OIITUOKI;

- 10-16 6GaJLI0B BBEICTABJIAETCS CTYIEHTY, €CJIU IIPU OTBETE HA TEOPETUUECKHe BOIIPOCHI CTYIEHTOM
JIOIYIIEHO HECKOJIBKO CYIIIECTBEHHBIX OIITMO0K B TOJTKOBAHUM OCHOBHBIX MOHATHM. Jlornka v mosrHOTA
OTBEeTA CTPANAOT 3aMETHEIMU U3bIHAMHU. 3aMETHEI IIPO0EJIHl B 3HAHWHU OCHOBHBIX METO0B.
TeopeTryueckre BOIPOCHL B I1€JI0M H3JIOKEHBI JIOCTATOYHO, HO C IIPOIyCKaMu MaTepuasia. Vimeorcs
MIPUHITAIAAJIFHBIE OIITUOKH B JIOTUKE IIOCTPOEHMUs 0TBeTa Ha Borpoc. CTYIeHT He pelrus 3a1ady Uiin
IIPU PeIIeHNH JOIYIIeHbl IPyOble OIINOKY;

- 1-10 GAJIIIOB BBICTABJISETCS CTYIEHTY, €CJIM OTBET Ha TEOPETHYECKHE BOIIPOCH CBHUIETEIECTBYET
0 HETIOHWMAHWY U KpaiHe HeIl0JHOM 3HAHUH OCHOBHBIX ITOHATHM 1 MeTo0B. OGHapyKUBaETCS
OTCYTCTBHE HABBIKOB IIPUMEHEHUS TEOPETUYUECCKUX SHAHUM IPY BBIMOJIHEHUH TPAKTUYECKUX 3 TaHUM.
CTymeHT He CMOT OTBETUTH HU HA OJWH JOMIOJIHUTEILHBINA BOIIPOC.



IIpomesKyTOUHBIH KOHTPOJIb

B tectupoBaHuu - orieHKa 2 Oaiia 3a Kak/Iblid mpaBuiibHbINA 0TBEeT, 0 OayioB-

HeraBI/IHBHHﬁ oTBeT. MakcuMalibHast BO3MOKHAS OI[CHKA — 36 GamioB

yCTHBIe OHpOCbI HpOBOI[SITCSI Ha 3aHATUAX 110 Hepe‘-IHIO OK3aMCHAIINOHHBIX BOHpOCOB, OTBECT
OILICHMUBAETCS 110 IIKaJe «3auTeHo- 1 0aii, «He 3auTeHo»-0 0aIoB.

3a kax70¢e 3a7aHnne KOHTPoJabHOU paboTel Ne 1 BeictaBisiercst ot 0 1o 2,5 OamoB (Bes
paboTa MOKET UMETh MaKCHMAIIbHYIO OIIEHKY 5 0aioB). 3a Ka10e 3aJaHue KOHTPOJIBHOI
pabotsl Ne 2 BeicraBisiercst ot 0 1o 2,5 6amnos (Bcst pabota MOXKET HMETh MaKCUMAJIbHYIO
ouenky 10 6amtoB). 3a kaxo0e 3aaHKe KOHTPOIbHOM paboThl Ne 3 BeicTaBisiercs oT O 10 3
6aioB (Bcs paboTa MOXKET MMETh MaKCUMAJIbHYIO OIICHKY 12 6ayioB). 3a Kax1oe 3a1aHue
KOHTPOJIbHOHM paboThl Ne 4 BricTaBisiercst oT O 1o 3 6aymuioB (Bcst paboTa MOXKET UMETh
MaKCHMaJIbHYIO OLIEHKY 6 6ayuioB). 3a Kax10€e 3aJaHue KOHTPOJIbHOM paboTsl Ne 5
BoicTaBisiercst ot 0 10 3 6aywioB (Bes paboTa MOKET MMETh MAKCUMAJIbHYIO OIICHKY 12 GayioB).
ITpu 5tom O GamIoB — OTCYTCTBHE PEIICHHUS HIIH HETPABUIILHOE PEIICHHE, MAKCHMAITBHBIH Oasit
3a 3ajJ[aHue — TOJIHOE NpaBMIIbHOE perieHue. [Tpomexxyrounsiii 6am, ¢ marom 1 (1,2,3) wm ¢
mrarom 0,5 (0,5, 1, 1,5, 2) craBuTcs 3a HaTMYKE HEMOJIHOTO PEIICHUS, @ 3aBUCHMOCTH OT

HEOOCTAaTKOB U HeTOqHOCTCﬁ, HHAUBUAYAJIbHO B KaXJIOM CJIy4dac.



Tect mo teme «Mepa u nunrerpaj Jledera»

Bapuant 1

1) Kaxoe u3 nepeanciennnbix ke muoxecrs A C E e E = [071] x [0: 1],
HE SIBJISETCS JJIeMEHTAPHBIM T
) A= 1[0:1/5] x [0;0].
B) A= ((1/8:1/2] x [0: 1) U ([0:1] x (2/3:3/4)).
C)A={(ziy) e E: |z >1/4, 0<y<a}l
)
)

A={(zmy)e E: 0 <z <1/3, y=1/3}.
Bee mnoxecrsa A)-D) - anemenrapusie.

2) Mepa a/1eMeHTapHOIO MHOMKECTBA, BCETIIa

A) Gosbine ero miomaau; B) pasna ero miomagm; C) Menbine cyMMb 11101a-
JIe COCTABJIAIONINX €0 MPAMOYTOJALHUKOB; D) paBHa KBAJIpaTy ero IL10Maim;
E) orsernt A)-D) ne sepubl.

3) Mepa obbenunenns ABYX 9/16MEHTAPHBLIX MHOMKECTE BCELIA

A) He MeHbIIe CyMMbL Mep KaxK10ro 13 Hux; B) He GoJIbLIe cyMMbL Mep Kazk-
storo w3 nux; C) pasia cy MMe WI0maaci CoCTaBIgIonux UX IPAMOYTOJILHHKOB;
D) Goubiue MakcuMaisbuoii u3 mep arux apyx muoxecrs: E) yreepaxacuuna A)-D)
HE BEPHLI.

4) Bepxuag mepa MOKeT ObITh BLbIMHCICHA,

A) TONLKO U1 dsemMenTapibix MuozKeeTs; B) ToNLKO 118 HPIMOYIOILIHKOB;
C) ne g Beskoro muoxecrsa A C E; D) Toabko s cuerHbix obbeaunennii
sJeMenrapiunix Muozkecrs; E) yrsepaxacnns A)-D) ne sepuwt.

5) Bepxnsist u HUKHAS Mepbl U3MepuMoro Muokecrsa A C E

A) ne Beeryia pasnbr; B) sepxusag vepa ne Goabime nuknein mepot; C) sos-
Mol 06a papuanra A), B); D) xora 0ot onua u3 srux mep — mensiue 1; E)
orsernl A)-D) ne sepHbl.

6) Muomkecrso A C E usMepumo Torjia U ToJbLKO TOr/IA, KOIJia

A

OLLO HJICMCHTAPHO;

V= > 0 Jsnemenrapioe MHOmKecTBO Be @ " (AAB:) = &;

Ve > 0 3 snemenrapuoe muokecrso By 1 p*(A\ B:) < &

dJe > 0: ¥ anementapuoro muowectsa Be @ p*(AAB:) < £;

onpenesienns A)-D) ne sephbl.

7) Muoxecrso A C E uzmepumvo u p(A) = 2/3, A; © A uzmepumo, p(A\
Aq) = 1/4. Haittu p(E '\ Aq).

A) 1/12; B) 1/6; ) 5/12; D) 7/12; E) 5/6.

8) Muowecrsa A, B C E usvepumvvt, u(A) = 1/4; u(B) =1/2, p(ANB) =
1/8. Haiitu p1(AAB.)

A)7/8;B)a/8&: C) ;D) 3/8; E) 1/2.

9) [lycre f: A = R, A C E — usmepumoe uo Jlebery munoxecrso, A, = {x €
E: f(z) < ¢}. Kakoe u3 npuseiciunix yreep:iciuii ue sepuo?

A) Ecow dyukuma [ uzmepuva, 1o muomecrso {v € A | f(w)] < ¢} uzme-
puno Ve > 0.

B) Eciin mnoxkecrso A, uamepunvo Ve € R, 1o f— usmepuvas Qyukims.

') Muoxecrso A, # (0 Ve € R.

D) Eciu epenu muoxkecrs A, umeercs: xorsd 0bl 0JIHO He u3Mepumoe 10 Jle-
Gery, To nMeercs Heckoredno Muoro snadenuit ¢ € R, s KOTOPLIX MIOKECTBO
Ay e uznepunmo no JleBery.

E) Bee yreepxaenus A)-D) sepHbl.

10) Myers f @ [-2m:27) = R, f(z) =
DaBHO

A) 0 B) R; C) [—m; 7], D) (—2m:;27); E) [—2m; 27).

sin z|]. Muoxecrso A, = f~1((—oco;7/2))



14) Ilyers f @ [0:1] — K& onpenenena gpopmyaoil f(xr) = —|2x|. Beraucaurs
[ fdp.

[0:1]
ALB L i

5 5: D) -1; E) dynxuua f ue niorerpupyema no Jlebery na
[0; 1].

15) Iyers f @ [—m; 7] — R oupeacnena dopuynoit f(x) = [cos x]. Borauc-
JITH f fdpe.

A)mB)—m C)1; D) 0; E) -1.
16) Yemy pasen [ {z}dp?
[-1:1]
A)2:B)1;C)-2;D) 0; E) -1.
17) Yemy pasen [ {cosz}dp?
[0;]
Ay -1: B) —=7/2; C) 0; D) «/2; E) 1.
18) Ilyers f + A — R — usmepuvast pyHKIus, 33a0das HA H3MEPUMOM
vHoxkecrse A C E. Kakoe u3 yreepsk/IeHuil He sBJIdeTcst BepHbIM |

A) Ecom 3 [ | f(2)|dp, mo 3 [ f(z)dp.
B) Ecin 3? f(a)dp. ro 3 fA| F(x)|dpe.
C) Benn [ 17l = 010 [ f()dpe =0
D) Ec‘,'mj{ Flz)dp > 0o ﬁ flz)|dp > 0.

E) Bee yreep:/ieHus BepHbI.



KonTtpoabsnas padora Nel

Bapuanr 1.

Nel.  Jokasarn:

T m

a) U Ar= N Ap. rac Ay..... A, C X, X - 6a30B0C MIHOKCCTEO.
k=1 k=1

by ACBU(AAB)

Ne2, E = [0,1] x [0,1]; A € E, A-wusmepumo, p(A) = % A C A, (AN A4) —
wsmepino, 1 (A\ Ay) = 3. doxasars, wro Ay — wsmepunto, u naitrn p (A), p(E\ A).

N3, Haitrun nosnyio sapuaiio hyusiun [ () va orpeske [—1; 1], ecomn f () = sgn ().

KonTtpoJsbHas padora Ne2

1) Jokazkure, 410
(B\C)\ (B\A) C A\C
2) Hoxazkure, 1ro HyHKIMs [ H3MepUMa Ha MHOAKeCTBe X, ecu

], —1<x<l

X=]-12], flx) = {z}, 1<x<2

3) Iposeputh, apasgercd ju GYHKIMA p, 3a/alHad Ha npoctpancrse X2,
Merpukoil B X, ecim
a) X =12
. 1/2
. — 3 2 — (£ € 0 — (1
plr.y) = D (& — ) cor=(&,8 ), y=(mp, .. )
k=1
6) X =R p(z,y) =||z| — |||
4) fpiseTcs M 10CIEI0BATCILHOCTL {:r(")} hyHIaMEHTATLHOH? ¢XO/15-
nieitca B MeTpudeckoM npoctpancrse (X p)? OTrer obocHoBaTh.

X =C[0;e], 2"(t)=1In (1 + %) s n=1,2,...,

pla,y) = max |x(t) — y(t)].
te[0:e]



KonTtpoabHnas pabora Ne3

Bapuanr 1.
Nel.  TIpwm xakux o € R orobpamenne [ : [0; %] — [0 %] zajgapaeMoe dyukmmeii f(x) = =%,

c2KuMalonee?
1
Ne2.  TIposeputn, ompeenseT au hyuxmus ||| = nl[axl ! (8)] + [ |(t)] dt nopmy ma V[0, 1]?
te[0,1 0

Ne3.  BbigcHHTB, CXOMUTCA U B HOPMHpOBaAHHOM TpocTpanTcee C[0, 2] mocieloBaTelbHOCTD
t

xn(t) = € n. HaltTu mipesies1, ecim ¢XoinTes.

1
Ned.  Spasercs au Gyukuponan F(x) = [t3x(t)dt munefinniv 8 C[0,1]?
0

KonrtpoJabsHnas padora Ned

Bapuant 1
1) X =cW 0; 2],
e :,10 X "It.
MHIMN+Q%M(H

a) IIpoBepuTsh aKCHOMBI HOPMBIL.
6) Haiitu ||2||, ecomn 2(t) = sint + cost.
2) a) OproroHaIl30BaTh, a 3aTeM HOPMUPOBATH CHCTEMY 9JIEMEHTOB

e =(1,20,..)., 2P =(-1,0.0....), ® =(0,0,0.1,0,0,...)

B ribeprosom npocrpancrse X = [2 nag R.
6) B aron ke riibheproBoM HPOCTPAHCTBE HANTH OPTOTOHAILHOE 10O
wene ML, ecin

M= {:l“- = (D, 0,0,84,&5,8.0,0, ... )}. &, &, & € R



Konrpoabnas pabora NeS
1) X =0 1],
1
el = [ fa(t)]d ¢
0

a) [TpoBepuThL AKCHOMBL HOPMBEL.
6) Haitru |||, ecomn 2 = In (£ +1).
2) a) OpToroHaIn30BaTh, & 3aTeM HOPMHUPOBATH CHCTEMY 9JeMeHTOR

ri(t) =1, wa(t) = cosml

B ribGeproson npocrpanctee X = L2(0;2) maa R.
6) B aron ke rusibheproBoM IpoCTPAicTRE HATH OPTOTOHAILHOE JOTIO-
nene ML, econ

M=Az(t): z(1+t)=z(1—1), Vi € (0;1)}.

5. YueOHo-MeToanUYeckoe U HHGOPMANIMOHHOE O0ecneyeHHe TUCHHIIAHBI

5.1. IlepeyeHb OCHOBHOI U JONOJIHUTEIbHON Y4eOHOM JINTepaTypbl, HeOOXOAUMOM 1151
OCBOCHMS THCHHUIIHHBI

OcHoBHas iuTepaTypa:

1. DneMeHTHI Teopuu QYHKIHIA U GYHKIIMOHATBHOTO aHAIM3a [DNEeKTPOHHBIN pecypc] :
yuebnoe nocobue / A.H. Konmoropos, C.B. ®omun. — DiekTpoH. qaH. — MoCKBa :
dwuszmariur, 2009. — 572 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2206. — 3arm. ¢ sxpana.

2. OyHKIMOHATBHBIN aHAIHM3 [DIIEKTPOHHBIN pecypc]: mabopaTopHbie paboTHI IS CTY-
IeHTOB 3 Kypca (hakynpTeTa MaTeMaTHKU ¥ MH(POPMAIIMOHHBIX TexHosoruii / bam-
KMPCKHUI rOCYAapCTBEHHBIM YHUBEpCUTET; cocT. P.A. bammakos; H.H. AutkyxuHa,
A.A. Maxota. — Ya: PULl baml'VY, 2017. — DnekTpoH. Bepcus ned. myOIuKaIm.
— Jloctyn Bo3MokeH uepe3 DiaeKTpoHHyo 6ubianoreky bamly. —

<URL:https://elib.bashedu.ru/d



https://elib.bashedu.ru/dl/local/Bashmakov_Aitkuzhina_Mahota_sost_Funkcionalnyj%20analiz_mu_2017.pdf

3. Jlrocrepuuk JI.A. Kparkuii kypc ¢ VHKIIMOHAIBHOIO aHanu3a [ DIeKTpoHHbIN pecypcl:

yuebnoe nnocobue / JI.A. JTroctepuuk, B.1. CoGomnes - CI16: Jlans, 2009 - 270, [1]

c.http://e.lanbook.com

JonosHuTEIBLHAS JIUTEpPATypa:

4. Mepa u nHTerpan [IneKkTpoHHbIN pecypc]: Kypc nekuuii / P. A. Bawmakos, A. A. Ma-
xoTa, P. C. OamyxameTos; bawly. — Yda: U3g-e bawly, 2012. — IneKTpOH. BepcuA
ney. nybamvkaumm. — [ocTyn BO3MOXKEH Yepe3 DNeKTPOHHY0 bubamoteky bawly. —
<URL:https://elib.bashedu.ru/dl/corp/BashmakovMera i IntegralKursLekcii.2012.pdf>.

5. TypeBuu A.II., Kopues B. B., XpomoB A. I1. — COopHuK 337124 10 HYHKIIMOHATLHOMY

ananmzy. CN6: Naxb, 2012

5.2. [lepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu « AHTEepHET» U
NMPOrpPaMMHOI0 o0ecriedeHnsi, He0OXOAUMBIX 1JIs1 OCBOEHMS IV CIUTIIMHBI

A. Pecypcsl nH(MOpMaMOHHO-TEIEKOMMYHHKAITMOHHOM ceTu «IHTepHeT».

SeKTpoHHC-
Ao TETHAR
crema <=9 h Bam[™¥s

CH-

CobcTeeHHAR — SUIEK-
TpoEHAR  GuBaHoTERA
yaefHEX H  HAY9-
HEX  SIEKTPOHHREX
W3 TAHHIT, HOTOpAs
BEJINMAET  H3JAHHSA
npenoiasaTenel
Baml'V

ARTOpHIOBAHHKL
JOCTYI N0 TAPOTH
03 M0G0 TOTEH CeTH
Hareprer

Perncrpanma 5 bBab-
JTHOTERE Baml™y,
JannHelmmil  gocTyn
W3 MO0 TOTER CETH
Hateprer

https://elib.bashedu. ru/

2 | PuexTporBO- Gub- | [Mommorekerosan B/ | Artopusosanssi Permcrpanps w3 cern | http://www. bibliccluk. ro
THOTEYHAR — CHCTeMa | yi9ebHRX ®  Hay"- | joctyn no  mapont | Baml'y, nanmnaefimmmii
¢ VHHBEDCHTETCKA 5 | HEIX  SVIEKTPOHHRX | B3 TG0 TOYKH ceTH | JocTyn w3 meoboii Tow-
Brbnnorera onlines H3IAHHI Hareprer Kl cetn HaTeprer

3 | PnexTporscs- [Tomnorercrosan  BJI | ApTopusoranssil Perncrpammsa w3 cetn | hitp://e. lanbook. com
BrbnnoTeunan cH- | yuebEEX B HAyY- | gocTyn no  napoats | BamDV) namsaefimmni

CTEMA
iJ]aHEs

H3TATEJILCTHA

HEIX
H3IAHMIA

WIEKTPOHHRIX

03 M0G0 TOTEH CeTH
HaTeprer

JAOCTYI B3 THIB0H T
KH CETH

B. IlporpammHoe obecrieueHre, HEOOXOIUMOE JIJIsi OCBOCHUS JUCITUTITMHBI

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. /Torosop Ne

r. JIunensun 6eccpovHbIe.
2. Microsoft Office Standard 2013 Russian. Torosop Ne 114 ot 12.11.2014 r. JIuteH3uu

OeccpouHbIe.

104 ot 17.06.2013
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6.MarepuajibHo-TeXHHUYECKasi 0a3a, HeOOX0MMAast VISl OCYLIeCTBJICHHSI

00pa30BaTeJIbLHOIO MPOIecca MO THCIAILIHHE

By sassaTHil HauMeHoBaHMe  000pyI0BaHHUS,

Hawumenosauue cenma-
JIM3UPOBAHHBIX ayIUTO- POrPaMMHOT0 obecIeueHnusI
puii, Ka0KMHETOoB, Jadbopa-

TOpUi

Aynutopus Ne 501
'YuebOnast MeOelb, T0CKa HaCTEHHAS
MEIIOBasi, IEPCOHATBHBIA KOMIL.
crcTeMHBIi 6110k /Coreis-
4460(3.2)/CIGABAYTEGV-N710D3-
1GL/4Gh, TTpesentep
LogitechWirelessPresenterR400
(210134000003592), mpoekTop
SonyVPL-DX270, sxpaH py4HO#i
ViewScreenLotus 244x183 WLO-

1. yuebnaa ayoumopusn 0na npoeedeHus 3aHaAmuii 4304 Aynuropus Ne 502
ltekyuonnozo muna: ayauropus Ne 501 (dusmar xopryc - VaeGHas MeGeih ,I[OCKa-HaCTeHHaSI
yuebHoe), ayantopusi Ne 502 (dusmar kopiryc - yuebHoe), enoBas ’

ayautopust Ne 517 (Dusmar kopmyc - yue6HOe), ay TUTOpHsE Ayauropns Ne517

Ne 528 (Pusmar xopryc - yuebHoe

B 6( N Pty N ¥ ﬁ . 'YueOHast MeOellb, J0CKa HACTEHHAs
. yueonan ayoumopus 0,11 npoeeoeHus 3anamuil
y Y P P MEJIOBasi, MYJbTHMEIHA-TIPOCKTOP

cemunapckozo muna: aynutopus Ne 517 (Dusmar kopmyc - Sony VPL-EX120, XGA, 2600 ANSI
yueOHOE), ’ ' '
ayauropust Ne 523 (Dusmar kopryc - yaeGHOE),
aymuropis Ne 526 (Qusmar xoprye - yieGHoe) MatteWhite, moronounoe kperuieHne
3. yuebnas ayoumopus 01 npoefz.()enu;l 2Pynnoevix u L1 POEKTOpA, OCKA AY/IHTOP.
UHOUBUOYANbHBIX KOHCYNbmayuit. ayautopus Ne 501 NIA32

(®uszmar kopryc - yue6uoe), ayauropus Ne 502 (Ouzmat '

3,2 KT, 9KpaH HACTCHHBIN
ProjectaSlimScreen 200*200 cm

Ayautopust Ne 523
Kopryc - yueOHoe), ayautopust Ne 517 (Dusmar kopyc - VueGHas Mg6GJ'IL I;[ocxa HACTCHHAS
yuebHoe), ayanTtopusi Ne 523 (Dusmar kopiryc - yuebHoe), enoBas ’
ayautopust Ne 526 (Dusmar kopiyc - yue6Hoe), Aynuropus Ne526
aynautopust Ne 528 (Dusmar kopiyc - yuedHoe) VueGHas MeOeb, IOCKa HACTCHHAS
4. yuebHas ayoumopus 01s meKyuiezo KOHmMpPons u MeTOBAS ’
npomescymounoi ammecmayuu: Ayauropus Ne 528
aynuropust Ne 501 (Ousmar kopiyc - yuebHoe), ayuTopHst VueGHas Mg6en1> IJ)J[OCKa HACTCHHAS
Ne 502 (®usmar kopityc - yueoHoe), ayauropus Ne 517 MEIOBAs ’

(Puzmar koprmyc - yaebnoe), ayauropust Ne 523 (Ousmar
KopIyc - yue6Hoe), ayauropus Ne 526 (Ousmar Kopiyc -
yueOHOE),

aynutopus Ne 528 (Dusmar kopiyc - yueOHoe)

Yuranabublii 3270 Ne2
YueOHast Me0Oenb, ydeOHO-HarIsHbIe
mocoOusi, CTeHA 1O  TOXKapHOI
0e30MacHOCTH, MOHOOJIOKH
CTallMOHApHBIE — & T, MpUHTEP — 1

leueHUuA ONA CamoCmoAmenbHol padomol: INTATHHBIN 3a7
mT., CKanep — 1 mrT.

No2 (Dusmar Kopityc - yuebHOe)
I




[Mpunoxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUYPEX/JEHUE BBICIIEI'O OBPASOBAHMA
«BAIIKMPCKHUU I'OCY JAPCTBEHHbBINM YHUBEPCUTET»

COJEP)XAHUE PABOUYEM ITPOI'PAMMBI

aucuuIuInHbL [IpuKTaaHoi GyHKIIMOHAIBHBIN aHaIK3 Ha 9,6 cemecTp
(HauMeHOBaHME TUCIMILIMHBI)

__OYHasg__

(dhopma oOyuenus

Pabouyro nporpaMMmy OCyIIECTBIISIOT:

Jlexuuu: K.¢.-M.H., goueHT AGy3sposa H.D.

[IpakTuyeckue 3aHaTus: K.(.-M.H., gonent Ady3sposa H.O.

Bua padorsl O0BeM TUCHUILTAHBI
O6mas TpynoemkocTs auctuiuinabl (3ET / gacoB) 7/252
Y4eOHbIX YaCOB Ha KOHTAKTHYIO padoTy ¢ IpernoiaBaTesieM: 137.9
Jlexruit 68
NPAaKTUYECKUX/ CEMUHAPCKUX 0
JlaGopaTopHBIX 68

JOpyrux (rpynmnosasi, MUHAUBUAYyalbHasi KOHCYJIbTALMS U UHbIE BUIbI
y4eOHOM IesTeTbHOCTH, IpeaycMaTpuBatroIire paboTy o0yJaromuxcs

C TIpero/iaBaTesieM) 1.9
VY4eOHbIX YaCOB Ha CaMOCTOATENbHYIO paboTy obydatomuxcs (CPC)

BKJTIOYAsl ITOJITOTOBKY K DK3aMeHY/3a4eTy 79.3
Y4eOHbIX YacOB Ha NOJTOTOBKY K 3k3ameHy/3auety (KoHTpoIb) 34.8

dopma(bl) KOHTPOJIS:
3ayeT___5___ cemecTp

9K3aMeH___6__ cemecTp
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/o

Tema u comep:xaHme

DopMa U3yUeHNS MATEPUAJIOB: JICKIIHH,
IPAaKTUYECKUE 3aHATUSA CAMOCTOATEILHAS
paboTa ¥ TPYI0eMKOCTh (B Yacax)

OcHoBHAS U
IOIIOJIHATEIbHAL
JIUTEpaTypa,
peKoMeHayeMas
crygeHTam (HoMepa u3
CITHICKA)

Bamanudg o
€caMOCTOATeILHOI
paboTe cTyIeHTOB

®opmMa TEeKyIIIero
KOHTPOJIS
yCIIeBAEMOCTH
(KOJLJIOKBIY MBI,
KOHTPOJIbHBIE PAGOTEL,
KOMIIBIOTEPHBIE TECTHI
M T.I.)

JIK I[TP/CEM JIP CPC

2

3 4 5 6

8

9

DJIEMEHTHI TEOPUU
MHOECTB
(moBTOpEHUE)

1,2,5

Mepa Jlebera B R"2:
JJIEMEHTapHbIE
MHO>KECTBA M MX
CBOWCTBA, BEPXHSS U
HWDKHSIS MEPBI
MHOYECTBA,
HU3MEpUMbIC
MHOECTBa, KpUTEPUI
U3MEPUMOCTH,
(cueTHas)
aJJINTUBHOCTH U
HENPEPBIBHOCTH MEPHI
JleGera.

1,2,5

O06o00meHue Ha
HEOTpaHWYCHHBIC
MHOJKeCTBa, Ha R™n.
[Tonsatue aGcTpakTHOM
MEPHI.

1,25

W3mepumeble pyHknu u
HX CBOMCTBA.
Paznmunnie BUABI
CXOJUMOCTH
MOCJIETOBATEILHOCTH

1,2,5

3amanus
BBIJIAIOTCS
Mperno/iaBaTesieM
Ha Ka)KJIOM
1abopaToOpHOM

3aHsaTHN

Onpocel Ha
3aHATHUSX,
TECTUPOBAHUE




U3MEPUMBIX (YHKIINH,
B3aMMOCBSI3H MEKIY
HUMH.

3ananus
BBIJTAIOTCS
MperoiaBaTesieM
Ha KOKIOM
1abopaToOpHOM

3aHATUU

Wurerpan Jlebera ot
npocToil pyHKIUH U
€ro CBOMCTBA, HHTErpaJl
JleGera ot
IIPOU3BOJIBHOU
U3MEpPUMON DyHKITHH.

1,2,5

IIpenenbHblil mepexo
M0J1 3HAKOM MHTEerpaia
JleGera, cBSI3b MEXKIY

1,2,5
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uMHTerpasamMu Pumana u
JleGera.

Mertpuueckue
IIPOCTPAHCTBA:
olpeJieNIeHue, IPUMEpPbI
OCHOBHBIX IIPOCTPAHCTB
U METPUK B HUX.
CxonuMocTb
H0CJIEI0BATEIbHOCTH.
3aMbIKaHUE, 3AMKHYTbIE
Y OTKPBITHIE
MHO’KECTBA.
HenpepeiBabie
OTOOpaKCHUS M.II.

1,3,4,5

[Tonnora u
nonoyiHeHue. [IpuHnun
BJIO’KEHHBIX IIAPOB.
CermapabenpHOCTb.

1,3,4,5

[IpuHnmn cxaTsIx
oToOpaxeHuil. Meton
NIOCJIE0BATEIbHBIX
npUOIMKEHUH.

1,3,4,5

10

KommaktHOCTE B
METPUYECKUX
MIPOCTPAHCTBAX

1,3,4

Onpockl Ha
3aHSTHSIX,
KOHTPOJIbHbBIE
paboter Ne 1, 2

11

HopmupoBannsie
MPOCTPAHCTBA:
oTpeieTICHHE,
MPUMEPBI, THHEWHBIE
HETPEPHIBHBIC

(G yHKITMOHAJIBL.

1,3,4,5

3anaHus
BBIJIAIOTCS
Iperno/iaBaTeseM
Ha KaXI0M
71a00paTOPHOM
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Teopema Xana-banaxa
B H.II.

3aHATHHN

12

Hopwma u sapo
dbyHKIIMOHANA,
COIPSIKEHHOE
IPOCTPAHCTBO,
KOPa3MEPHOCTH sizipa
JUHENUHOT O
dyHKIIMOHANA.

2.3

1,3,4,5

6 cemecTp

OBKJIMIOBBI IPOCTPaH-
cTBa (ompeeneHue,
npumepsl). Hepasen-
ctBo Kommu-byHsakoB-
CKOT'O B 3BKJI. IIPO-
crpancTBe. Hopma B
OIl. HenpepbIBHOCTB
JIMHENHBIX OIlepanui u
CKaJISIPHOTO IIPOU3BEIE-
Hus B DI otHOCH-
TEJIbHO BBEJIECHHOU
HOPMBI. YTOJ MEXIY
BekTopamu B OII. Opro-
TOHAJIBHOCTH. OpTOTO-
HaJIbHAsl, OPTOHOPMH-
pOBaHHas CUCTEMBI, Oa-
3uc. Teopema 06 opTo-
TOHAJIN3ALUY U €€ CIel-
CTBHUSL.

1,3,5

3agauus

BBIAAKOTCA
npenoaaBaTcicM

Ha

KaXKI0M

1abopaTopHOM

3aHATHHA

Ornpocsl Ha
3aHSTHSX,
KOHTPOJIbHbBIE
pabotsr Ne 3
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HepasenctBo beccens u
paBeHcTBo I[lapceBasi.
OKBUBAJIEHTHOCTh
3aMKHYTOCTHU U
MIOJIHOTBI JJIs1
OPTOHOPMHUPOBAaHHOU
CHUCTEMBI B
cenapabensaom OI1.
Teopema Pucca-
@Puiepa.

1,3,5

I'mns6eproBo
npocTpaHcTBO. Teopema
o paznoxxenuu ['TI B
OPSAMYIO CYMMY
OPTOTOHATBHBIX
HOJIPOCTPAHCTB.
Teopema 06
uzomoppuzme I'TL.
OO1IMHA BUI JIMHEHHOTO
HENPEePbIBHOTO
¢ynkimonana B I'TL.

1,3,5

3aganus
BBIIAIOTCSA
npernoaaBaTeneM
Ha KKIOM
71a00paTOPHOM

3aHITHA

Ormpocsl Ha
3aHATHSAX,
KOHTpOJIbHast paboTa
Ne 4

JInHeliHBIE
HETNPepPHIBHBIE
OMEepaTophl B
0aHaXOBOM
MPOCTPAHCTBE: HOpMaA
oreparopa, cymMMa u
MPOU3BEJICHUE,

1,3,5

3agaHus
BBIIAIOTCSA
nperoaaBaTeiieM
Ha KKIOM
1a00paTOPHOM

3aHSITHU
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00paTHBII orepaTop.
CriexTp u pe3oibBEHTA.

BrnosiHe HenpepsIBHbBIE
OIlepaTopsl B
HOPMHUPOBAHHBIX U
THIBOEPTOBBIX
IIPOCTPAHCTBAX.

1,3,5

CornpsiKeHHbII
orepaTop.
CamoconpsKeHHbIE
oneparopsl B ['TI.
Teopema ['miib6epra-
[IImunara.

1,3,5

Ormpocsl Ha
3aHATHSAX,
KOHTpOJIbHast paboTa
Ne 5

DK3aMeH

UTOIo

68

68

79.3
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[Mpunoxenne Ne 3
PeliTHHT — IJIaH AUCHUIIIMHBI

[puxnagHoi GYHKIMOHAILHBIA aHAIN3
CHEIUAIBbHOCTh «IIPUKJIAJIHAs MaTeMaTUKa U HHOOPMATHKAY

Kkypc 3, cemectpol 5, 6 KoymyecTBo yacoB 1o yueOHOMY IutaHy 252.

[IpenomaBatens: AGy3sipoBa H.®D., k.¢.-M.H. ., JOLIEHT.
Kadenpa maremaruueckoro ananmsa

Cemectp 1(5). 3auer.

Bunpl yuebHOi nesTenbHOCTH bann 3a Hucno Oael
CTYICHTOB KOHKPETHOE | 3aJaHMH 32 | yiynyuManibubil | MAKCHMAILHbL
3aJaHue ceMecTp
Monyis 1

«Teopus mepsl. Materpan Jlebera»

Texkymuii KOHTPOIIb

1. AynutopHas padota — 1 24 0 24

OIIPOCHI HA 3aHATHAX

PyOexHbIil KOHTPOJIH

1. TectupoBaHue 2 18 0 36

Moaynb 2

((MeTpI/I‘leCKI/Ie MMpOCTPAHCTBA»

Texkynui KOHTPOJIb

1. AyauropHas paboTa — 1 25 0 25

OITPOCHI HA 3aHATUAX

PyGexxHbIi KOHTPOJIb

1. [TuceMeHHast KOHTPOJIbHAS 2,5 2 0 5
pabota Nel
1. [TuceMeHHast KOHTPOJIbHAS 2,5 4 0 10
pabora Ne2

[MoceraemMocTh (OaIbI BHIYUTAIOTCS M3 00IIIEii CyMMbI HAOPaHHBIX OAIIOB)

1. Iocemenue -6 0

JIEKIITMOHHBIX 3aHATHU
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2. IocernieHne MPaKTUYECKUX -10 0
3aHATHI
[ToompureabHbIe OAIIIBI 0 10
HTtoroBeiii KOHTPOJIb
1. 3auer
UTOTI'O 16 110
Cemectp 2(6). Dx3ameH.
Buner yueOHoil gesitensHOCTH basn 3a Yucno OaJUIBI
CTYJICHTOB KOHKPETHOE | 3aaHUM 32 | pypuManIbHell | MaKCHMAIhHBIA
3aJjaHne ceMecTp
Monynb 3
«HopMupoBaHHBIE ¥ THIBOEPTOBBI TPOCTPAHCTBAY
Texkynui KOHTpOJIb
1. AyaurtopHas paboTa- 1 30 0 30
OTIPOCHI Ha 3aHATHUIX
PyOexxHBIi KOHTPOJIb
1. [TuceMeHHast KOHTPOJIbHAS 3 6 0 18
pabora Ne3,4
Monyns 4
«JIuHeliHbIe (QYHKIIMOHAIIBI U ONIEPATOPBI B THILOSPTOBBIX IPOCTPAHCTBAX)
Texkynui KOHTPOJIb 20
1. AyauropHas paboTa — 1 10 0 10
OTIPOCHI Ha 3aHATHUIX
Py6exHbIit KOHTpPOIIB
1. [TuceMeHHast KOHTPOJIbHAS 3 4 0 12

pabota Neb

[Mocenaemocth (OayIbl BHIYUTAIOTCS M3 O0IIECH CyMMBbI HAOpaHHBIX OAJLIOB)
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1. IMocemenue 0
JICKIIMOHHBIX 3aHATUH
2. TlocenieHne MPaKTHYECKUX 0
3aHATHHI
[ToompureabHbIe OAILIBI 10
HToroBslii KOHTPOIIb 30
1. Dx3amen 15 30
HUTOI'O 110
3aB. kadenpoit /___Wmxun X.K.

[IpenonaBarens




