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1 Heau u 321244 M3y4YeHUs1 TUCHHUILINHBI.
1.1 Ileanb ocBOEHUN TUCHUIIUHDI.

Ilenn ocBOCHMSI MUCIUILUIMHEI OMpENeieHbl (eAepalbHBIM TOCYJapPCTBEHHBIM CTaHJIAp-
TOM BBICIIETO O0pa30BaHUs MO HANPABJICHHUIO MOJATOTOBKH «MartemaThka», B paMKax KOTOPOH
MPENOAETCA TUCIUILIIMHA.

IenssMu ocBoeHUs TUCUUIUIMHBL «DyHKIIMOHAIBHBINA aHAIU3» ABISAIOTCS (POPMHUPOBAHUE
y CTYIACHTOB 0a30BBIX 3HAHUH O (YHKIMOHATHHOMY aHAIM3y, MAaTEeMaTUYECKOH KYJIbTYpPHI,
CHOCOOHOCTEHM K alrOpUTMUYECKOMY U JIOTMUECKOMY MBILIUICHHIO; (OPMUPOBAHUE U PA3BUTHE
JMYHOCTH CTYACHTOB; OBJIAJICHUE COBPEMEHHBIM ammaparoM (yHKIHOHAJIHHOTO aHAJIW3a JUIS
JAJIbHEHMILIEro MCIOJIb30BaHUs B JPYTrUX 00JacTAX MAaTeMaTH4YeCKOro 3HaHMWS M JUCLUIUIMHAX
€CTECTBEHHOHAYYHOI'0 COACPKAHMUS.

1.2 3agauu AUCHUILIMHEL.

Peanuzanuss TpeOoBaHMI, YCTAHOBJIEHHBIX TI'OCYAAPCTBEHHBIMH OO0pa3oBaTEIbHBIMU
CTaHJApTaMH BBICIIEr0 00pa30BaHUs K YPOBHIO MOJITOTOBKH MaTEMaTHKOB B 00JIaCTH (yHKIIHO-
HaJIbHOT'O aHaAJIMU3a.

3ajauaMu U3y4eHUs TUCUUILTAHBI SIBIISIOTCS:
1. TlomydeHue CTyAeHTaMH OCHOBHBIX TEOPETUUECKUX 3HAHUU.
PaszBuTHe mo3HaBaTelIbHON NEITCIILHOCTH.
3. IlpuoOpeTeHne MpakKTUUECKUX HABBIKOB pa0OTHI C MOHATUSAMU U O0BEKTaMH (DYHKIIMOHAIb-
HOTO aHa/Iu3a.

N

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl.

HucuuiuinHa «DyHKIMOHANBHBIM aHATU3» OTHOCUTCA K oOs3arenbHOM vactu bioka 1
"Mucrumumabl (Moaynn)" ydeOHoro miaHa. Kype «DyHKIMOHAIBHBINA aHAM3» YWATAeTCsA Ha 3
Kypce: 5-6 cemecTphl.

MecTto Kypca B npoeccruoHaIbHOI MMOATrOTOBKE OakaiaBpa onpenensiercs poiblo QyHK-
[IUHAJILHOTO aHaIN3a B (POPMUPOBAHMH BBICOKOKBATU(HUIIMPOBAHHOTO CIELUAINCTA IO HAIIpaB-
nernto Maremaruka. J[aHHas MUCHMIUIMHA SIBISIETCS OCHOBOIIOJIATAIOMIEH JUTS JallbHEHIIETO
U3y4eHHs! JUCLMILUIMH BhICIIEH MaTeMaTHKH.

JUis yCHEIIHOTO OCBOEHHUS TUCHMIUIMHBI O0yYaromMiics JTOJKEH BIaJeTh 3HAHUSIMU,
YMEHUSMH M HaBBIKaMH 110 IporpaMMaM AUCHUIUIMH «MaTteMaTHuecKuil aHaiausy, «Aaredpay,
«Iuddepennmanbraas reoMeTpus U TOMONOTHS», «KOMIUIEKCHBINA aHAIN3.

1.4 Ilepeyenb MIaHMpyeMbIX pe3yJIbTATOB O0y4YeHHMs] MO AUCHUILINHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00PAa30BaTEJIbHOM NPOrPaAMMBI.

N3yueHne 1aHHOM yueOHOM TUCIMITIIMHBI HalIPaBJIeHo Ha (OPMHUPOBAHKE Y 00yHarOIUXCs MPo-
deccuonanpubix Kommerenimi (OITK-1, [TK-1):

No Wunexc | Coaepkanue komrie- | B pesynbrate n3ydenus: yueOHONW AMCHUIUIMHBI 00Y-
I 1; KoMIe- | TeHuuu (wim e€ ya- YJarmuecs JOJKHBI
" | TeHIMH CTH) 3HATh YMeETh BJIaJ€Th
1. OIIK-1 | CriocobeH NMpUMEHSTh | BO3MOXKHBIE IIPUMEHATH  I10- | HABBIKAMHU
(byH1aMeHTalbHbIE cdepbl UX CBSI3U | Ty4YE€HHbIE HAaBbl- | IPUMEHEHUS

3HaHUS, TIOJIyUYEHHBIC | M MPUJIOKEHHS B | KH B JPYTUX 00- | MOJXYYEHHBIX
B o0jacTu MareMaTH- | Ipyrux  obusa- | JacTX MareMa- | 3HaHuH B JIpy-
YeCKUX U (WIM) ecTe- | CTAX MaTeMaTu- | THYECKOro  3Ha- | THX 00JacTax
CTBEHHBIX HAYK, U MC- | YECKOTO 3HaHMs | HUSI U JUCLMILIIU- | MaTeMaTuye-




No WNunekc | Conepkanue komrie- | B pesynbraTe u3yueHus yueOHOM TUCHUIUIMHBI 00Y-
[y, | KOMTe- | TeHIMH (umm e€ ya- YAIOIIUECs JOIKHBI
TCHIIUU CTH) 3HATh yMeTh BJaJ1eTh
MOJIb30BaTh UX B MPO- | M JUCIMIUIMHAX | HAX €CTECTBEHHO- | CKOTO 3HAHUS
(beccuoHabHON  Ie- | eCTECTBEHHO- HAy4YHOTO COJep- | M JUCIHIUIU-
TEJIBHOCTH HAYYHOTO  CO- | )KaHUs Hax ecre-
JeprKaHUs CTBEHHOHAY4-
HOTO  coJep-
KaHUSI
2. I1K-3 Crniocoben pelaTh | OCHOBHBIE MOHS- | 10Ka3bIBATh anmnapaTom
aKTyaJlbHbIE M BaX- | TS, OIpeZese- | YTBEPIKICHUS (bYHKIIMOHAb-
Hble 3amaud  (QyHIa- | HUA U CBOMCTBA | PyHK- HOTO aHaJIu3a;
MEHTIFHOH M TpPH- | 00BEKTOB (PYHK- | IIMOHAIBHOTO METOJlaMH J10-
KJIQJIHOM MAaTEeMaTUKU | [IMOHAJILHOTO aHaJM3a; pelarh | Ka3aTeabCTBa
aHanuza;  ¢Gop- | 3agaun QyHKUMO- | YTBEp)KICHUI

MYJMPOBKM M | HaJbHOTO aHaJM-
JI0Ka3aTeNnbCcTBa | 3a
YTBEPKJICHH,
METOJbl UX [0-
Ka3aTeJIbCTBA

2. CTpyKTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO6mas Tpyno€MKOCTh TUCITUILIMHBI cocTaBisieT: 8 3ad.en. (288 yacoB), ux pacmpenene-
HUE 110 BUJaM paboT mpeacTaBiieHo B Tabnuue (011 cmyoenmos ODO).

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB (dacern)
5 6

KonTakTHas pa6ora, B TOM YHCJI€:
AyauTOpHBIE 3aHATHS (BCEro): 136 68 64
3aHsATHUS JIEKITMOHHOTO THIIA 66 34 32
JlaGopaTopHble 3aHATHS 66 34 32
3aHATHSI CEMUHAPCKOTro TUIA (CEMUHAPBI, paKTHYe-
CKHE 3aHATHS) i i i
HNnas koHTaKkTHasA padora:
Kontposs camocrosarensHoil padotsl (KCP) 8 4 4
ITpomexxyrounas arrecranus (MKP) 0,8 0,5 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 62,8 35,8 13
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaa 17 13 4
BeimonHeHne oManiHuX 3ajaHuii (penieHue 3a1a4q) 18 12 6
[ToaroToBka K TEKynieMy KOHTPOJIO 13,8 10,8 3
KonTpoJs:
IToaroToBKa K 3K3aMeHy 62,4 35,7 26,7
OO6masi Tpya10eMKOCTh yac. 252 144 108

B TOM 4YHCJIe KOH- 140 8 725 68.3

TaKTHas1 padora

3a4. e/l 7 4 3

2.2 CTpyKTypa AMCUMILIMHbI:




Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTHHBL.
Pa3nens! AMCUMIIIMHBL, H3yd4aeMble B IATOM CEMECTPE:

Ne KosaunvecTBo yacoB
pas3- HanmenoBanme
aesia pa3aesos AyautopHasi padora Bueayaurop-
Bcero Hasl padora
JI JI3 CPC
1 2 3 4 5 6
1 Mepa u unrerpan Jlebera 33,8 8 12 11,8
2 banaxoBbl mpocTpaHCcTBa 24 8 8 8
3 I'uns0epToBBI IPOCTPaHCTBA 22 8 6 8
4 Jlunelinpie onepaTopbl 26 10 8 8
Hroro: 34 34 35,8
Pazgenbl AMCIUIUIMHBL, U3y4aeMble B IIECTOM CEMECTpE:
Ne KoanuectBo yacoB
pas- HaunmenoBanue AynutopHas padora Bueayaurop-
aeaa pasaesioB Bcero Hasi paboTa
JI JI3 CPC
1 2 3 4 5 6
5 [TpyuHUIMIIBI HETTOABUKHOM 38 12 10 6
TOYKHU
6 Bnonne HenmpepbIBHBIE Olie- 49 20 22 7
paTopsl
Hroro: 32 32 13
Hroro no nucumiviu-ge: 66 66 458

[Tpumeuanue: JI — nexuuu, I13 — npaktudeckue 3ansaTHs / cemuHapsl, JI3 — nabopaTopHsle 3aHs-
tusi, CPC — camocrosiTensHas paboTa CTyJeHTa

2.3 Copaep:xanue pa3/iei0B TUCHUILINHBI:

2.3.1 3aHaTud JEeKIMOHHOI0 THIIA.

Ne ®opma
HaunmeHnoBanue
n/ Conep:xanue pa3iena TeKylIero
pasjaena
n KOHTPOJIst
1 2 3 4
1 Mepa u unterpan | Mepa. U3smepumbie Qynkuuu. Wurterpan Jlebera.
JleGera CBolicTBa: alUTUBHOCTD, IOJOXHUTEIBHOCTb, O - V eTHBIH OIDOC
aJTUTUBHOCTb, a0CONIIOTHAsE HENpepbIBHOCTH. [Ipe- P
JINIbHBIN Mepexo]] MoJ] 3HaKOM MHTerpasia Jlebera.
2 banaxoBsI po- JluneiiHble W HOPMHPOBAHHBIE IPOCTPAHCTBA.
CTpPaHCTBa Tpumepst: |5, 15, 1., C[a,b], Ly[a,b]. Tomomo-
Komnoksuym
rusi. Teopema bapa.
3 ['unp6eproBel po- | KoneuHomepHble  mpocTpaHcTBa. [ 'MiabOepTOBBI
CTPaHCTBa npocTpaHcTBa. Pl @ypee.




Ne ®opma
HaunmeHoBaHue
n/ Coaeprxanue pasnena TeKylIero
pasjaena
1| KOHTPOJIs
4 JInnelinble oneparo- | JInHelHble HeNpepbIBHBIE ONEPaTOphl. IIpumepsl.
pBI Hopma omnepartopa. IlonmHora mpocTpaHcTBa
L(X ,Y). [IpyHIMI paBHOMEPHOI OrpaHUYEHHO-
CTH. O6paTHMochb JIMHEHHBIX OmepatopoB. Teope- | v rpyprii ompoc
Ma banaxa-IlIteitnraysa. Teopema Xana — banaxa.
CnekTp JIMHEHHOT0 HEMpEephIBHOTO orneparopa. Pe-
3onbBeHTa. Hemycrora cnekrpa. CrekTpanbHbIil
paguyc. JIuHelHblli pyHKIMOHAT B H .
5 [TpunIMne! HEno- [Tpunnun cxumaronux otoOpakeHuit. [IpuHIun
JBUKHOW TOUKH [Maynepa. Kpurtepuii Xaycaopda. Teopema Apiie- | YCTHBIN ompoc
ns. [Ipumenenus. MHTerpanbHble ypaBHEHUS.
6 Brnonne HenpepsiB- | Brionne HenpepbIBHBIE oniepaTopsl. [Ipumep
HbIC OIIEPaTOPbI BIIOJIHE HETIPEPBIBHOTO oreparopa B L,[a,b]. Co-
pspKeHHbIE oneparopbl. KoHedynoMepHbIe onepa-
Tope!. IIpesicTaBiaeHne BIOTHE HEMPEPBIBHOTO OIC- | y7oppr 1o ompoc
paTopa B BUJI€ CyMMbl KOHEUHOMEPHOT'O ¥ MaJIOTO
no Hopme. Teopust @pearonpsma. CriekTp BHOJIHE
HenpepbIBHOTO oneparopa. Teopema I'nnb0epra.
Teopema ['mnbbepra-llImura.
2.3.2 JlaGopaTopHbIe 3aHATHUS
Ne ®opma
HanmeHnoBanue .
n/ aztena TemaTnka 1a00paTOPHBIX 3aHATHI TeKylIero
n P KOHTpOJIst
1 2 3 4
1 Mepa v unterpasnn | MuoxkectBa. Onepauuy HajJ MHOXECTBaMH. G- Tposepka 110
JleGera KOJIbLIO. AJJTUTHBHBIE, G-aJJIUTUBHBIE (YHKIUH. POBEP
MAIIHETO 3a/1a-
Buemnss mepa, mepa JleGera. Tumbl cxoaumocTu.
o .. | HUS, KOHTPOJIb-
Wnterpan Jlebera u ero cpoiictBa. IIpenenbHblii
Has paboTa
nepexoJ1 MoJl 3HaKOM MHTerpasa
2 JIuneiinble HopMu- | JIuHeliHble mpoctpaHcTtBa. Cxomumocts. IIpo- | IIposepka mo-
pOBaHHbBIE M TWJIb- | CTPAHCTBA CO CKaJIIPHBIM NpousBeaeHueM. [Ipoek- | MamiHero 3aaa-
OepTOBBI TPOCTPAH- | 1Ml BEKTOPA Ha MOANPOCTPAHCTBO HUS, KOHTPOJIb-
CTBa Has pabora
3 Jluneiinole Henipe- | JIunelinple oToOpakeHus. Omnepauuu Hajg HUMH. | CaMOCTOSITENb-
pbIBHBIE onieparopbl | OLieHKa ¥ BBIYMCIEHUE HOPMBI OIIEPaTOpOB Has paboTa
4 [Tpunuune! Heno- | [IpuHnun cxxuMmatromux otoopaxkenuit. Ero mpume- | Ilposepka no-
JBUKHOW TOUKH HEHUE K CKaJIIPHBIM YPaBHEHMSIM, K CUCTEMaM aJl- | MAIIHETO 3aja-
reOpanveckux ypaBHEHUH, K nU(epeHIuanbHbIM | HUSl, KOHTPOJIb-
Y MHTETPAJIbHBIM YPaBHEHUSM Has paboTa
5 CrnexTtp u pe3onb- | OOpaTHbIe onepaTopsl U UX cBoicTBa. CHekTp Ju- Tposepka 10
BEHTA HETIPEPBIBHBIX | HEMHBIX HEMPEPBIBHBIX onepaTopoB. OIEHKa CIEK- MaFI)IIHGII") 0 3872
JMHEHHBIX ONEepaTo- | TPAJIbHOTO pajuyca U HaXOXKJIEHHE CIIeKTpa st
pOB
6 WHTerpanbHble ypaB- | YpaBHEHHUs C BBIPOKIAEHHBIM sApoM. Haxoxnenue IIpoBepka no-
HEHUs XapaKTePUCTUUYECKUX YHCENl U COOCTBEHHBIX (DYHK- | MaIllHEero 3aja-

LIU{ MHTErpAIbHOTO ypaBHeHUs. TeopeMbl Open-
royibMa. IHTEerpasibHble ypaBHEHUS ¢ CHMMETPHUY-

HUSI, KOHTPOJITb-
Has paboTa




Ne
n/

HaumenoBanue
pa3nena

®opma
TemaTnka 1a60paTOPHBIX 3aHATHIA TEKYILIEro
KOHTPOJIs

HBIM SJIpOM

2.3.3 IlpuMepHasi TeEMATHKA KYPCOBBIX padoT (IP0eKTOB)

KypcoBbie paboThl HE PeyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aoIUXCH M0 JUCHUILIMHE (MOTYJII0)

Hepequb yqe6H0-MeToz[quc1<oro obecnieueHus JUCHUITIIMHBI

Ne Bun CPC T10 BBITMOJIHEHUIO CAMOCTOSITETILHON paboTHI

1 2 3

1 |IIpopabotka yuebHoro |«MeToauyeckre yKa3aHUs IO OpPraHU3alMM CaMOCTOSITEIbHOMN
(TeopeTHyecKoro) Mare- [pabOThl CTYAECHTOBY», YTBEP)KICHHBIC Kadeapol (yHKIMOHATb-
puaia HOTO aHanu3a u anreOpsl, mpoTokoi Ne 9 ot 12.04.2019 r.

2 |BeimosiHeHue nqoMaiHux («MeToauuecKue yKa3aHus 110 OpraHu3aluy cCaMOCTOSTeIbHON
3ajjaHui (perieHue 3a-  [paboThl CTYJICHTOBY, YTBEPKACHHbIE Kadeapoil (PyHKIIMOHAIb-
Ja4) HOTO aHanmu3a u anredpsl, mporokoa Ne 9 or 12.04.2019 r.

3 [lloaroroBka k Tekymiemy [«MeTOIMUeCKUe YKa3aHus 10 OPraHU3aIlMyd CaMOCTOSTETbHON
KOHTPOJIIO (KOHTPOJIbHAs [pa0OThI CTYJICHTOBY, YTBEPKACHHbIE Kadeapoi (PyHKIIMOHAIb-
pabora u ap.) HOTO aHanm3a u anreOpsl, mpoTokoia Ne 9 ot 12.04.2019 1.

4 |IIpomexxyTouHas arte- |«MeToauUecKne YKa3aHus 10 OPraHU3aK CaMOCTOSATEIbHOM
cTalus (3aueT, 9k3aMeH) [paboThl CTYJIEHTOBY, YTBEpKI€HHbIE Kadenpoi (yHKIIMOHATb-

HOTo aHanu3a 1 anredpsl, nporokoa Ne 9 ot 12.04.2019 r.
5 [KomnokBuym «MeToanyecKre yKa3zaHus [0 OpTraHU3aluu CAMOCTOSITEITbHON

paboThI CTYICHTOBY», YTBEPKACHHbIE Kadeapoil (hyHKIIMOHAIb-
HOTO aHaym3a u anredpsl, mporokoa Ne 9 ot 12.04.2019 r.

YyeOHO-MeTOINYECKIE

MaTepuaibl JIA CaMOCTOSTEIbHON pa6OTBI O6y‘IaIOIJ_II/IXCH nu3

YuCiIa MHBAJIUIOB M JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocTtasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

Jlyist i1n ¢ HapyIIeHUsIMH 3pEHUS:

— B MieyaTHOU (popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

JInst i1l ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.
Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO ammapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,
JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YJAIOIIUXCAL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

HpI/I HU3YUCHUN NAHHOTO KypCa HCIHOJIB3YIOTCA TPAAULIMOHHBIC JICKIIUU, J'Ia60paTOpHLIC
3aHATUA U TPYIIIOBBIC KOHCYJIbTAllUU.




Lenb 1a00paTOPHBIX 3aHATHH — HAYYUTh CTYACHTA IPUMEHSTH MOJYUYCHHBIC HA JEKIHIX
TEOPETUYECKHUE 3HAHMS K PELICHUIO M MCCICNOBAaHUIO KOHKPETHBIX 3a1ad. B kaxzaom cemectpe
IPOBOJATCS KOHTPOJIBHBIE M CAMOCTOSATENbHBIE PAa0OTHI ISl MPOBEPKH YCBOCHHUS MaTepuaa
CTYIEHTaMH.

JUist nui ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMHU 370pPOBbs IIPENYCMOTPEHA OpraHu3anus
WHIVBUAYAJIBHBIX KOHCYJIBTAUI C HCIIOJIB30BAHUEM DJIEKTPOHHOM IOYTBHI.

4. OueHo4YHbIE CPeCTBA NJISA TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTalMu.

VYyeOHasi 1eATeIbHOCTh MPOXOAUT B COOTBETCTBUU C IpadUKoM ydyeOHOro mporecca.
[Tporecc caMOCTOATENBHOM pabOTHl KOHTPOJIMPYETCS] BO BpEMsl ayAMTOPHBIX 3aHATHH U WHIH-
BU/yaJIbHBIX KOHCYJIbTALIUM.

OneHOYHBIMU CPENCTBAMU JUCLMILIMHEL ABIISIOTCS CPENCTBA TEKYIIEro KOHTPOJs (KO-
JIOKBUYMBI, KOHTPOJIbHBIE pa0OThI, a TaKXkKe Ha JIAOOPATOPHBIX 3aHATUSX — OTBET Y JOCKH U MPO-
BEpKa JIOMAIIHUX 3aJJaHUi) U UTOrOBasl aTTeCTalus (3a4eT, IK3aMEH).

4.1 ®oHja OLEHOYHBIX CPeCTB A5 NPOBeEIeHHs TeKyero KOHTPOJIs.
4.1.1 Bonipochl 1Jis1 YCTHOTO ONIPOCA 110 Teme:

a) «Mepa u unrterpaJ Jledera»
1. W3mepumble MHOKECTBA.
2. Wsmepumsbie QyHKINU.
3. Ompenenenne nnaterpana Jlebera
4. CepoiictBa nHTerpana Jledera.
b) «/IuHelHbIe onepaTopbD)
1. HenpepbIBHbIEC TUHEHHBIE ONIEPATOPHI.
2. TIpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.
3. Hopma nuHelHOro HenpepbIBHOIO OllepaTopa.
4. TlpuHuuN paBHOMEPHOW OTPaHUYEHHOCTH.
¢) «[IpuHIUNBI HENOABUKHON TOYKM»
1. TlpuHuun cxxaThix 0TOOpakeHUH.
2. Teopema Xaycrnopda.
3. Teopema Apuers.
4. Tlpunuun Hlaynepa.
d) «BmnoJiHe HenmpepbIBHBIE ONIEPATOPHI»
BrnionHe HenpephIBHBIE ONIEPATOPBI M UX CBOMCTBA.
BrnionHe HenmpephIBHOCTh MHTETPAJIBHOTO OIlepaTopa.
Conpsbkennsie oneparopsi B H .
CaoiictBa A*.
BrnionHe HenmpepbIBHOCTH COMPSKEHHOTO ONepaTopa.
ConpspKeHHBIN K MHTErPalbHOMY OIIEPATOPY.
[TepBas Teopema @pearonbma.
Bropas teopema @pearonbma.
Tpetrpsa Teopema Openronbma.
4.1.2 Bonpochl K KOIIOKBUYMY 10 TeMe «banaxoBbl nmpocrpancrBa. I'niib0epToBbI Npo-
CTPaHCTBa»
JIuneliHble IPOCTPAHCTBA.
HopmupoBaHHBIE TPOCTPAHCTBA.

CoNOR~WNE

IIpoctpancTBa IS u |p.

Tomnonorust HOpMHUPOBaHHBIX POCTPAHCTB.
TeopeMa 0 BIOKEHHBIX IIapax.
Teopema bapa.
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7. KoHe4yHOMepHbIE IPOCTPAHCTBA.
8.  IlpoctpanctBa co ckamsipabIM npou3BeneHueM. HepaBencrBo Komu-byHskoBckoro.
9.  Teopema 0 quaroHajsIX mapajieorpaMmma.
10. Teopema IIudaropa.
11. Teopema o npoekuu.
12. Jlunelinas 3aBUCUMOCTb U HE3aBHCHUMOCTb.
13.  OHC. Ilporecc opTOrOHATH3AITIH.
14. Psan ®Oypee.
15. Yactuunas cymma psaa @ypee.
16. CxomumocTs psiia Dypee.
17. Teopema ®@umepa-Pucca.
4.1.3 O0pa3ubl caMOCTOSTEJIbHBIX H KOHTPOJBbHBIX padoT
S cemecTp
Konumponvnaa paooma na memy «Mepa u unmezpan Jlebeza»
1. Haiitu mepy JleOera cieayronmx MHOKECTB:

* 1 1
a) M =nU:l(n—2n,n+3n_l),

6) M ={-1-0,9,-0,8}.

2. Byayr nu cnenyromue GyHKIUNA TPOCTHIMHU:

) f(x):{ZX’XGQ’

0,xe R\Q,

1
6) (x) = l—m, Xe[2,oo)mQ_
sinx, X e[2,0)\Q

3. Cymmupyema au GyHKIUSA? BeraucinTe, eciim Bo3MoXKHO, HHTerpai Jlebera oT cienyromux
(GYHKIHMIH 110 JaHHBIM MHOXECTBAM:

_[2,xe01]
Y 1) = {— 3,x € [2:3]

_ [xxe[01]nQ, _
6) f(x) = {_ 3xe o1\ o x e[071]

) f(X) = Zln X e[nn+1), X € [1;+0)

e xeK,

) f(x)=41+x xe[0;05]\ K, x €[0:1]
—x*, xe(051]\ K
sinx, xe[0;7/2]\Q,

) f(x)\cosx,XG(ﬂIZ;ﬂ]\Q, x e [0; 7]

x*> -3x, xe[0; 2] Q



e, xe[01] N Q,
e) f(x)={cosx, x e (1;2]"Q, x [0;2]
x? -2, xe[0:2]\Q

Koumponvnan paooma na memy «banaxoevt npocmpancmea. I'unvdoepmoewvr npocmpan-
cmeay
1. IIpoBeputh, 00pa3yeT nu V JIUHEHHOE MOAIPOCTPAHCTBO MPOCTPAHCTBA X:

X=R3,V={X€R3IX1+X2+X3=0}.

2. SBnsercs nmu GyHKIUA (p(X) = Z‘Xl + XZ‘ HOPMOM B MPOCTPAHCTBE RZ.

3. CXOI[HTCS[ JIK IMOCJICA0OBATCIIbHOCTH B YKAa3aHHBIX ITPOCTPAHCTBAX. B ClIydac CXOoauMOCTHU yKa-
3aThb MPCACIL.

a) 1, X, :(o,o,...,o,i,o,...j;

k
b) C[01], x, (t) =t*.
4. HaifTi mpoeK1uio BEKTOpa Ha MOAMPOCTPAHCTBO U PACCTOSIHUE OT BEKTOPA JI0 TOANPOCTPaH-
CTBa

a) |2, az(l,l,l,...,l,...j Ha TOIIPOCTPAHCTBO
22228 2"

M ={xel,:x=(0,0,....0,X,.1, Xy.00-:)};

b) 12, a= (1,2,1) Ha noampocrpancteo M = {X ellix,—x, = 0}.

Camocmoamenvnan paboma na memy «/Iuneiinvie onepamopoiy
1. IlpoBepuTh TMHEHHOCTH ONIEPATOPOB:

a) A:R* > R® Ax :(xf,x1 +x3,x§);
b) A:C[01]— C[01] (AX)(t)=x2(t).

2. O1ieHUTh HOPMY CIEAYIOIIUX OMEPATOPOB:

2 -3\ (X
) AL sz[z 6)[;}
- 2

) A:Cl0l]—Cloa]  (Ax)(t) =t2x(t).
6 cemecTp
Konmponvnasa paooma no meme «lIpunyunovt Heno0suicHoii mouKku»

1.
1. SABnsercs nu oneparop cxxkatueM Ha R
a) Ax=sin(0,5x)+2; 6) Ax =3/x -1.
2. Jloka3aTh, YTO ypaBHEHHE UMEET pEIICHNE U yKa3aTh YMCIIO0 UTepaluii, HEOOXOAUMBIX IS
nJoctmxenus Tounoct 0,01

x> +2x* —20x+3=0.
3. I[OKEBE[TL, HCIIOJIb3YA HCO, 4TO CUCTEMA UMECT CAUHCTBCHHOC PCIICHUC!
X, =0,3x, —0,5%, +3
X, =0,5%, —0,4x, — 2.

4. Ilokazatp, 4TO ypaBHEHHE UMEET €IMHCTBEHHOE HenmpepbiBHOE Ha [0,1] pemenue:

Haiitu X(Z) .



3x(t) —sin(2x(t)) +t = 0.

5. C momominto ITICO onpenenuTs Mpy Kakux A ypaBHEHHE UMEET €IMHCTBEHHOE HEMPEPHIBHOE
Ha [0,1] pelieHne U HaWTU €ro METOIOM IOCJIEI0BATENbHBIX MPUOIMKEHHI:

x(t) =/1it2x(s)ds+t2.
0

Konmponvnasa paboma na memy «Bnonne HenpepvigHble onepamopuly
1. HaiiTu crieKTp U CIIEKTpaJIbHBIN paauyc orepaTopa A:

a) Al =1, AX = (X + Xo, X, Xg,e s Xyyenn);
6) A:C[0,1] — C[0]], (AX)(t) = ix(s)ds.
0

2. Haiitu peruenue ypaBHeHUs [Py 3a1aHHBIX |
0,57

X(t)=[sin(t—s)x(s)ds + f (1),

f (t) =cost; sint; 3cost — 2sint.
3. Haittu XapaKTCPUCTUYCCKHUEC 3HAUCHHA, U COOCTBEHHEBIE (I)YHKI_[I/II/I YpaBHCHHA:

1
X(t) = e (ts® +t*s)x(s)ds.
0
4. Pa3pemmmo 1M ypaBHEHUE IPU 3a/1aHHBIX f i mo6ex napameTpax A

X(t) = /Ij((ts)4 +1)x(s)ds + f (1), f(t)=t; e’ sint; 7+1¢°.

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBEICHUSI POMEKYTOYHOM aTTecTaluu

S cemecTp

W3meprmble MHOXKECTBA.
W3mepuMble QyHKINU.
Nurerpan Jlebera (KOPpEKTHOCTH).
CgoiictBa unterpaia JleGera.
G — aTMTUBHOCTD WHTErpana Jlebera.
AOGconoTHas HeTpepbIBHOCTh HHTerpaia JleGera.
Teopema Jlen.
JlemMma Dary.
Teopema JlebGera.
10. TIlpoctpanctso L2(A).
11. JluneliHble MPOCTPAHCTBA.
12. HopmupoBaHHbIE TPOCTPAHCTBA.

Iy 1
13. Tlpoctpanctea P u P.
14. Tomonorust HOpPMUPOBAHHBIX ITPOCTPAHCTB.
15. Teopema o BIIO’)KEHHBIX IIapax.
16. Teopema bapa.
17. KonHeuHOMepHBIE IPOCTPAHCTBA.
18. IIpoctpanctBa co ckansipHbIM pou3BeaeHueM. Hepasencrso Komu-byHskoBckoro.
19. Teopema o TuaroHaIsIX mapauIeIorpaMmMa.
20. Teopema ITugaropa.

©CoNoaR~wWNE



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

RBOoo~NoGa~WONE

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.

0.

TeopeMa o poekuu.

JIuHeliHas 3aBUCHMOCTB U HE3aBUCUMOCTb.
OHC. Ilpouecc oproroHanu3aiuu.

Psn @ypee.

Yactuunas cymma psajna Oypee.
Cxonumocts psiga Dypee.

Teopema ®dumepa-Pucca.

HenpepriBHble IMHEHHBIE ONIEPATOPHI.
HenpepbiBHOCTh HHTETPAILHOTO OIlEpaTOpa.
[TpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.
L(X,Y).

[TpuHIMIT paBHOMEPHON OTPaHUYEHHOCTH.
Teopema banaxa — IllteliHraysa.

Teopema Xana — banaxa.

CrnenctBus Teopembl Xana-banaxa.
OO6muii Bua ¢pynkiuonana B H.

6 cemecTp
[IpuHIHUI CKATBIX OTOOPAKEHHIA.
Teopema Xaycnopda.
Teopema Apuens.
[Ipunun Hlaynepa.
Teopema banaxa.
Oneparopsl ¢ MaIoil HOPMOM.
OO6patuMocTh OJIM3KUX ONEPATOPOB.
CrnekTp onepaTtopa u ero cBoictsa. [Ipumepsr.
Pe3onbpBenTa oneparopa u €€ cBoicTBa. Teopema 0 HEMyCTOTE CIEKTPA.
CnexTpanbHbIil pagnyc onepatopa ¥ Gopmyna /uis ero BbiuucieHus. CrekTpaibHbli pa-
nuyc oneparopa Bonbsreppa.
BrnionHe HenmpephIBHBIE ONIEPATOPBI U UX CBOMCTBA.
BrionHe HenpepbIBHOCTE IIPEAEIBHOIO ONepaTopa.
BrionHe HenpephIBHOCTE UHTETPAJIBHOTO OIIEpaTopa.
Comnpsikennbie onepatopbl B H .
CaoiicTBo A",
BrnionHe HeMpepBIBHOCTH CONPSIKEHHOTIO OIEpaTopa.
ConpspKeHHBI HHTETpaJIbHBIN Oneparop.
3amkuytocth IM(I — A).
KoneunomepHsble oneparopsl.
AnmpokcuManys BIIOJIHE HEPEPBIBHBIX ONIEPATOPOB KOHEYHOMEPHBIMH.
IIepBas Teopema @pearonapma.
Bropas teopema @pearonbma.
Tpetbs Teopema @penrosbma.
Teopema o criekTpe BIIOJIHE HEMPEPBIBHOTO OIlEpaTopa.
CaMocorpsiKeHHbBIE ONEPaTOPhl U UX CBOMCTBA.
Cy1iecTBOBaHUE HEHYJEBOTO COOCTBEHHOTO YHCIIAa Y BIOJHE HEMPEPHIBHOIO CaMOCOIpPS-

’KEHHOT'0 omeparopa.

Teopema ['mnp6epra—IlImusra.

OI.ICHO‘IHLIC CpeacTBa ik UHBAJIMJA0B U JIML C OTPAHUYCHHBIMU BO3MOXKHOCTAMU 310PO-

Bbs BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEM.

— IIpH HCO6XOI[I/IMOCTI/I HHBaAJIMAAM U JinaM C OrpaHUYCHHBIMH BO3MOXKXHOCTAMHA 310PO-

BbA IPEAOCTABIIACTCA JOIMOJIHUTEIIBHOC BPpEMSA JIJII IOATOTOBKH OTBETA HA DK3aMCHE,



— P MPOBEICHUH MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUS MHBAIUOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BaHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
¥ WHBAJIMJOB IMpOLEeAypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS IO TUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oleHMBaHUs PE3yIbTATOB OOYYCHHS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMH 37I0POBbSI 110 TUCIHHIUIHHE (MOJYJII0) TPEAyCMATPUBACT MPEIOCTABICHHE HH-
dopmaruu B popmax, aanTUPOBAHHBIX K OTPAHHUYEHUSIM UX 370POBbs M BOCIIPUSATHUS HH(POpMa-
UH:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TTIepeYeHbh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCA.

Kpurtepun ouneHnBaHus yCBOCHHBIX 3HAHUI 00y4Yar0LIUXCS

3aueT BBICTABISICTCS 1O pe3yiibTaTaM padOThI CTYIACHTAa B TeYeHHE cemecTpa. OTMeTKa
«3a4T€HO» BBICTABIISICTCA CTYACHTaM, KOTOPBIE PETYJIAPHO MOCEIAIu 3aHIATHS, BBIIOIHSIN J0-
MaIlrHue paboThl, HATUCAIA KOHTPOJIbHBIC PA0OTHI Ha TIOJOKUTEIbHBIC OlleHKH. OTMETKa «He3a-
YTEHO» BBICTABIISIETCS CTYJEHTaM, KOTOpbIe npomycTuiin 6onee 60 % 3aHATHIl 1 HAMKCATU KOH-
TPOJIbHBIE PAOOTHI HA HEYIOBJIETBOPUTEIHHBIC OIEHKH.

OueHrBaHME OTBETA HA SK3aMEHE, OCYIIECTBIISETCS M0 CIEIYIOLUUM KPUTEPUSIM

O1ieHKa «OTJIMYHO» — BBICTABIIAECTCS CTYACHTY, MOKA3aBIIEMY BCECTOPOHHUE, CUCTEMA-
TU3UPOBaHHBIE, TNTyOOKHE 3HAHUS YUeOHOM MPOrpaMMbl AUCHHUIIIMHBI 1 YMEHHUE YBEPEHHO MPH-
MEHSTh UX Ha MPAKTUKE NIPU PEIIEHUN KOHKPETHBIX 3a/1a4;

OLieHKa «XOpOIIO» — BBICTABJISETCSA CTYACHTY, €CJIM OH TBEPJO 3HAET Marepual, rpa-
MOTHO M TIO CYIIECTBY H3JaraeT €ro, yMeeT NMPUMEHSATh MOJYYEHHbIC 3HAHHUS HA MPaKTHKE, HO
JIOIIYCKAET B OTBETE WJIM B PELICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH;

OreHKa «y10BJIETBOPUTEIBLHO» — BBICTABIIICTCS CTYICHTY, MTOKa3aBIIEMYy pa3pO3HEH-
HBII XapakTep 3HaHH, HeJJOCTATOYHO MpPaBUIbHBIE (POPMYIUPOBKH 0a30BBIX MOHATUH, HApYIIIe-
HUS JJOTHYECKOM MOCJIEIOBATENIBHOCTH B U3JI0KEHUHA MPOTPAMMHOTO MaTepuasia, HO IPU 3TOM
OH BIIaJIe€T OCHOBHBIMH pa3jiellaMHi yueOHOU MpOrpaMMbl B HEKOTOPOM 00beMe, HEOOXOAUMOM
JUTSL TATBHENTIIETO 00YYEHUST U MOXKET TIPUMEHSTh MOTydeHHBIC 3HaHMS TT0 00pa3iy B CTaHAapT-
HOU CHUTYallNH;

OLeHKa «HEyAOBJEeTBOPUTEJIbHO» —  BBICTABIAECTCS CTYIAEHTY, KOTOPBI HE 3HaeT
0oJbIIIel YaCTH OCHOBHOTO COJAEpKaHMs y4eOHOM POrpaMMBbl TUCITUIUIMHEI, TOMYCKAeT rpyoObie
omuOKu B (hOPMYITUPOBKAX OCHOBHBIX TOHSTHH THUCIUILIMHBI M HE YMEET MCIIOJIh30BaTh MONTY-
YEHHBIC 3HAHUS IPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3a/1ady.

S. IlepeyeHb OCHOBHOH W JONMOJHHMTEJLHOH y4eOHOHM JHMTEPATypbl, HEOOXOIUMOM
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIst).
5.1 OcHoBHas JiuTEpaTypa:

OcHoBHasi 1uTeparypa:



Komnmoropos A. H., ®omun C. B. DnemeHTs Teopun PyHKIUH U GYyHKINOHATHHOTO
ananuza. M.: DUSMATJINUT, 2006. — 570 c.

https://e.lanbook.com/book/2206

Tpenorun B.A. ®OyHknuoHanpHbI anams. M.: DUSMATIINT, 2007. — 88 c.
https://e.lanbook.com/book/59471

Jlrocrepuuk, JI.A. KpaTkuii Kypc ¢ yHKIIMOHATIBHOTO aHaIM3a [ DJIEKTPOHHBIN pe-
cypc]: yue6. mocodue / JI.A. JIrocrepuuk, B.1. CoGosieB. — DNeKTpoH. JaH. —
Cankrt-Ilerepoypr: Jlans, 2009. — 272 c.

https://e.lanbook.com/book/245.

[Hamtok 3. b. ®yHkunoHanbHbIN aHam3: [yaebnoe nmocodbue] / 3. b. [amrok,

M. B. Hamtok; ®ak. MaTeMaTUKH U KOMIBIOTEPHBIX Hayk KybaHCKoro roc. yH-Ta. —
KpacHonap: [@akynbTeT MaTeMaTUKH U KOMITbIOTEpHBIX HayK KybaHnckoro rocyaap-
ctBeHHoro yHuBepcuteta]: [[Ipocsemenue-tOr], 2014. — 79 c.

[Tynses B.®., amok 3.b. COoopHUK 3a/1a4 110 PYHKITMOHAITBHOMY aHAIHU3y. M.;
Nxesck: HULL «PerynspHas xaotuueckas mexanuka», 2010. — 150 c.

JIs1st OCBOCHHMSI TUCUHMILUIMHBI HHBATMIAMH M JIMLIAMU C OIPAHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBbSI UMEIOTCS JICKTPOHHBIC BEPCUU MCTOYHHMKOB, M3JAHHBIX COTPYJHHKAMHU Kadeapbl, a
TaK)Ke U3/IaHHs B DJICKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMONMNOTEYHBIX crcTeMax «Jlanp» u «buo-
JTHOKITYO».

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1.

Jlroctepuuk, JI.A. DnemeHTs! QyHKIIMOHATBHOTO aHanm3a / JILA. JIrocTepHUK,

B.1. Cobones. - U3n. 2-e, nepepad. - Mocksa: Hayka, 1965. - 520 c.
http://biblioclub.ru/index.php?page=book&id=459769

Bynux, b.3. Beenenue B ¢pynkimonansueiil ananus / b.3. Bynux. - Mocksa: ['oc. uzn-
BO (pM3MKO-MaTeMaTuyeckoi nut., 1958. - 351 c.
http://biblioclub.ru/index.php?page=book&id=233615

Haudopa, H. Jluneitasie onepatopst / H. Jandopa, . T. llBapi; mox pea. A.I'. Ko-
CTIOUEHKO; nep. ¢ anri. b.C. Mursruna, JI.W. I'onoBuH. - MockBa: U3aarenbcTBo
MHOCTpaHHOU nuTeparypsl, 1962. - T. 1. OGmas Teopus. - 895 c.
http://biblioclub.ru/index.php?page=book&id=456617

OunumonenkoBa H.B. CoopHuk 3aa4 1o GyHKIIMOHATBHOMY aHAIU3Y [ DIeKTpOH-
HBII pecypc]: yueO. mocobue — DnekTpoH. gaH. — Cankr-IlerepOypr: Jlansb,

2015. — 240 c.

https://e.lanbook.com/book/65041.

Tpenorun, B.A. 3agaun u ynpaxkHeHus 1o pyHKIMOHAIBHOMY aHAJINU3Y [ DIEKTPOH-
HbII pecypc]: yueb. mocobue / B.A. Tpenorun, b.M. [Tucapesckuii, T.C. CoGoneBa.

— DOnekTpoH. naH. — Mocksa: ®usmariut, 2005. — 240 c.
https://e.lanbook.com/book/2342

5.3. [lepuoanyeckue U3IaHUs MO JAHHOMY NPeIMeETY He HCIOJIb3YIOTCS B Mpouecce
00yueHust

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHHKANMOHHON ceTn «WHTep-
HeT», He00XO0AMMBIX /IVISI OCBOCHUSI JUCHHUILIMHBI (MOLYJIS).

1.

Poccuiickoe obpaszoBanue, denepanpabiii noptan [Odbunmansueiii caiit] — URL:

http://www.edu.ru

2. DnextpouHas 6u6mnoreka FOPANT — https://biblio-online.ru
3. Dnextponnas oubnmoreka Jlanp — https://e.lanbook.com
4. VYuusepcuterckas oubnmmoreka ONLINE — https://biblioclub.ru



https://e.lanbook.com/book/59471
https://e.lanbook.com/book/245
http://biblioclub.ru/index.php?page=book&id=459769
http://biblioclub.ru/index.php?page=book&id=233615
http://biblioclub.ru/index.php?page=book&id=456617
https://e.lanbook.com/book/65041
http://www.edu.ru/
http://www.edu.ru/
https://biblio-online.ru/
https://e.lanbook.com/

7. MeToan4yeckue yKa3aHus sl 00y4alOUIUXCH 110 OCBOCHUIO TN CIUNIHHBI.

[To kypcy mpeaycMOTpeHO MpoBeleHUE JIEKIUOHHBIX 3aHSATUHA, Ha KOTOPBIX NTAaeTcs OcC-
HOBHOW CHCTEMAaTHU3HPOBAHHBIA MaTepHall, TaOOPaTOPHBIX 3aHITHH, B XOJIe KOTOPHIX CTYACHTA-
MU MPUOOPETAIOTCS U 3aKPEIUISIFOTCSI OCHOBHBIE MPAKTUYECKH HABBIKU PEUICHHS pa3jNyYHbIX 3a-
Jlad, B TOM YHUCJI€ C MPUMEHEHHEM IOJIYyYEHHBIX TCOPETUUYECKUX 3HAHUN, a TAKXKE TIPYMNIOBBIX
KOHCYJIbTAIINH.

BaknelmumM 3Tamnom Kypca sBISETCS CaMOCTOsITeNIbHAs padoTta mo aucruiumne. Camo-
cToATeNbHas paboTa CTYIIEHTOB SIBIISIETCS HEOTHhEMJIEMOW YacThi0 Ipolecca moaArotoBku. [loj
CaMOCTOSITENILHON PabOTON MOHMMAETCS YacTh y4eOHOW IUIaHUPYyeMOW paboOThI, KOTOpAas BHI-
MOJIHSAETCS MO 33JaHUI0 M MPU METOJAMYECKOM PYKOBOJICTBE IpernojaBaTelis, HO 0e3 ero Hemo-
CPEICTBEHHOTO y4acTHsl.

CamocTtosTenbHas paboTa HampaBlieHA Ha YCBOGHHE CHCTEMbl HAay4HBIX U Ipodeccro-
HAIBHBIX 3HAHUHU, (OPMHUPOBAHUS YMEHHUI U HABBIKOB, IPUOOPETEHHUE OIBITA CAMOCTOSTEILHOM
TBOpueckoil aesrenbHocTH. CPC momoraer ¢GopMupoBaTh KYJIbTYPY MBIIIJICHUS CTYACHTOB,
pacuIupsTh MO3HABATEIBHYIO JAESTEIbHOCTD.

Bupl caMmocTosTenbHON paboThI IO KypCy:

a) 0 OCJIAM: IMOArOTOBKA K JICKHUAM, K MMPAKTUYCCKUM 3aHATUAM, K KOHTpOJII)HOI;'I pa60-
T€, K KOJUIOKBUYMY; MTOJIFOTOBKA HAyYHOT'O JIOKJIaJla M BBIMOIHEeHUE 3ananuii mo HUP.

0) mo xapaktepy paOOThl: U3yUYEHHE JIUTEPATYPhI, KOHCIIEKTA JICKIIUN; TIOUCK JIUTEPATYPhI
B OMOJIMOTEKE; KOHCIIEKTUPOBAHUE PEKOMEHIYEMOM JIJIi CAMOCTOSATEIIBHOTO U3YUCHUS HAyYHOH
JUTEPATypHhI; peUICHNE 33124, TECTOB.

TemaTudeckoe MIaHUPOBAHUE CAMOCTOSTEIBHOM pabOTHI CTYICHTOB

Pa3nen Tema Conep:xaHue BONPOCOB TeMbI Bun pa6orsl
Mepa u unterpann | Mepa. M3mepumbie ¢pyuakun. Materpan Jle- | [Touck  Heobxomu-
Jlebera Oera. CpoiictBa. [lpeaenbHbiii mepexon moj | Mo  uMHGOPMAIIU
1 3HaKoM uHTerpaia Jlebera. (cM. crnucok JsuTe-
patypsl). Pemenue
3amau. IlogroroBka
K KOHTPOJIBHOM pa-
oorte.
2 banaxoBsl po- | JluHeitHble W HOpMUpOBaHHBIE mpocTpaH- | [louck HeoOxomau-
CTpaHCTBa ctBa. Cxomumocts. [lomHble mpocTpaHcTBa. | MOM  MH(OpMAIIHH.
[TonmonHeHne TpoCTPAHCTB. N3yuenne  nexuu-
OHHOIO Marepuasa.
Koncnektuposanue.
[ToaroroBka kK KOH-
TPOJIbHOI paborTe.
3 I'uns6eproBel po- | KoneunomepHble mpocTtpancTBa. [ unsbepro- | [loBTopeHue  nek-
CTpaHCTBa Bbl mpocTpaHcTBa. [Ipoekuust snemMeHTa Ha | IMOHHOTO MaTepua-
noAmnpocrpancTBo. I[Iponecc oproroHanusa- | j1a, O3HaKOMIIEHUE C
unu ['pamma-IImuara. Psaaer @ypebe. MaTepuaaoM ydeo-
HukoB. IloaroroBka
K KOHTPOJIBHOM pa-
oore.
4 Jluneitnsle onepa- | JIuneiinble HempepbiBHbIE omepaTopbl. Hop- | [louck  HeoOxoau-
Ma omneparopa. IlomHoTa mpocTpaHCTBa




Paznen

Tema

CoaepixkaHue BONIPOCOB TeMbl

Bunx paGorsi

TOPBI

L(X,Y). [IpyHUKI paBHOMEPHOW OrpaHH-
yeHHOCTH. OOpaTHUMOCTh JIMHEHHBIX oOllepa-
TopoB. Teopema banaxa-Illtelinraysa. Teo-
pema Xana-banaxa. Criektp JIMHENWHOro He-
pepsIBHOrO oneparopa. Pe3oneBenra. He-
nycrota crnekrtpa. CrekTpaibHbIA paauyc.
JIluneiiHbli  (QyHKIMOHA B T'HILOEPTOBOM
IIPOCTPAHCTBE, B IPYTUX POCTPAHCTBAX.

Moii HHpOpMaLUH.

N3yuenue marepua-
Jla, KOHCIIEKTUPO-
Banue. lloaroroska
K CaMOCTOSTEIbHOU
pabore.

5 [Tpuniune! Heno- | [IpuHnun COKUMaIOIIHNX oToOpakeHui. | M3yuyeHue  nekmu-
nekHoM Touku | [Ipuamun [laynepa. Kpurtepuit Xaycnopda. | oHHOro Marepuana
Teopema Apuensa. [IpuMeHeHHs TPUHIUIIOB | © MaTepuajia ydeO-

HENoJBWKHOW Touku. MHTerpanbHbie ypas- | HUKOB. [loaroroBka

HEHUS. K KOHTPOJIbHOW pa-

oore.

6 Bnonne vernpepsiB- | Brionne HenpepsiBHBIE oniepaTtopsl. Compsi- [Touck  HeoOXxomuU-
HBIE ONEpaTOphl | KEHHBIE onepaTopsl. KoHeuHOMepHBIE oie- | MOH  HH(OpMAIIHH,
patopsl. IIpencraBienue BroiHe HENPEPhIB- | TpopadoTKa  Mare-

HOTO OIlepaTopa B BUJIE CYMMbI KOHEUHO- puaia. Pemenue

MEpHOTo U Manoro 1o Hopme. Teopust Open-
rosibMa. CHeKTp BIIOJIHE HEMPEPBIBHOTO OIle-
paropa. Teopema ['mnpb6epra-IlImunara. Teo-
pus @pearonbma A UHTETPATBHBIX YpaB-
HEHUU

3aga4d. lloaroroBka
K KOHTPOJIBHOH pa-
oore.

B ocBoeHun AMCHUIUIMHBI WHBATUIAMU U JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHUAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHMBHIYyATH3alUA OOYIEHHUSI M YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIMMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYIIECTBJIEHUHU
00pa3oBaTe/ILHOIO MPoLecca N0 JMCUUILIHHE (MOTYJII0).

8.1 llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.
— KoHCcynbTHpOBaHUE TOCPEACTBOM JIEKTPOHHOM MOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHHus .

— IIporpaMmsbl Ut AEMOHCTpAIMU U co3Manus npe3enTanuii («Microsoft Power Pointy).

8.3 llepeyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM:

1. Dnekrponnas oudnmoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)/

9. MarepuajbHO-TeXHHYECKass 0a3a, He0OX0AUMAs VI OCyILeCTBJIeHHs 00pa3oBa-
TEeJILHOI0 NPOLecca N0 AUCHUILINHE.



http://www.elibrary.ru)/

MarepuaibHO-TEXHHYECKOE 00eCTIedyeHre TUCIUIUIMHBI (MO-

No Bun pabor
JUyJisl) U1 OCHAIICHHOCTh
1. JlexunroHHble 3aHsATUSA | JlekMOHHAs ayquTOpUs, OCHAIEHHAs MPe3eHTAIMOHHON
TEXHUKOU (IIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK) M COOT-
BETCTBYIOIIUM NporpaMMHbIM obOecrieuenueM (110
2. JlabopaTtopuble 3aHsi- | CrenuanbHOE MOMEIIEHUE, OCHALEHHOE JOCKOH, MapKepamu
TUS U MEJIOM:
3. I'pynnoBele  (MHAUBU- | AYAUTOpPHS, OCHAIIEHHAs! KOMOMHUPOBAaHHOH (0enoif Mapkep-
AyalbHbIE) KOHCYNLTA- | HOM U MEJIOBOM) JOCKOIA:
095051
4. Texkymuii  KOHTPOJIb, | AyauTOpHsl, OCHAIIEHHAss KOMOWMHUPOBAaHHOH (Oeoit Mapkep-
MIPOMEKYTOYHAs aTTe- | HOM M MEJIOBOI) JOCKOIA:
CTanus
5. CamocrositenbHas pa- | Kabuner ans camocrosiTenbHON pabOThI, OCHALICHHBIA KOM-

oora

MBIOTEPHON TEXHUKON C BO3MOXHOCTBHIO TOJKIIOUEHHS K CETH
«HTEepHeT», MPOrpaMMOil 3KpaHHOTO YBEIMUYEHUS U obecrie-
YEHHBIM  JIOCTYIIOM B  DJIEKTPOHHYIO  HH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHHUBEPCUTETA!




Penensus

Ha pabouyro y4yeOHyI0 IporpaMMy JUCLUILIHHEI
«DyHKIMOHAJIbHBIN aHAIIU3Y,
NpeIHa3HauYeHHYIO U1 CTYI€HTOB HalpaBJIeHHs IIOArOTOBKH
01.03.01 MaremaTuka (kBamudukauus «6akanaBpy)

DyHKIMOHAIBHBIM aHaIU3 SBISETCS OAHUM M3 0a30BBIX By30BCKHMX KypCOB
¥ COCTaBIISIET OCHOBY MOATOTOBKH KBAJIH()HIMPOBAHHOIO CIELHANHCTa B 00J1aCTH
MaTeMaTHKH. V3ydeHne (yHKIMOHANBHOTO aHanu3a HeoOXOAMMO KaK JJIsi Jallb-
HeWIero u3y4eHusl JUCLMIUIMH BBICILEH MaTeMaTUK¥ ¥ MEXaHHKH, TaK U [UIsl Ha-
YYHO-HCCIIEN0BATENIbCKOM NesSTeNbHOCTH CTyaeHTa. [loaToMy co3nanue pabodeit
IPOrpaMMBl 110 JAHHOMY KypCY SIBJISIETCS aKTyaJIbHBIM.

Pa6oyast mporpamma auciumIvHbl « PYHKIMOHATBHBIA aHAIU3» COICPKHUT
BCce HEOOXOIMMBIE pa3zelbl M MpeaycMaTpuBaeT GOpMHUpOBaHUE y 00ydaroIUXCs
MaTeMaTHYeCKOro armnapara, BKIIOYAIOIIero B cebs MaTeMaTH4YecKHe 3HaHWS,
YMEHHs ¥ HaBBIKH, a TakKe psAJ KOMIETeHIMH, HeOOXOAMMBIX IS JajlbHeHIIeH
npo¢hecCHOHATBHON NesTeNbHOCTH.

[Iporpamma oTBeyaeT COBpEeMEHHBIM TPeOOBaHUAM K 00YYEHHIO U OTpakaeT
COBpEeMEHHbIe TeHJIeHLMH B 00y4eHHH U BOCIIUTaHMU JTU4HOCTU. ConepxaHue pa-
Goueit mporpaMMbl OXBaThIBAaeT BECh MaTepuall, HEOOXOAUMBIN /Uit 00y4eHHUs CTy-
JIEHTOB BBICIIMX Y4eOHBIX 3aBeIeHHUH 10 HallpaBleHUIO «MaTeMaTHKay.

Pabouasi mporpamMMa pdaeT LENOCTHOE MpeACTaBIeHHEe O AHCLHILIHHE.
CtpykTypa 4 conep)xaHue Kypca B3aMMHO JOIMOJHAIOT ApYyr Apyra. B mporpamme
NpUBEISHB! NPUMEpB] 3aJaHui AN TeKyLeW U MPOMEXYTOYHOM aTTecTaluy, re-
PEYCHb BOIIPOCOB BBIHOCHMBIX Ha KOJJIOKBUYM M 3K3aMeH, NepeYeHb OCHOBHOU U
JIOTIONIHUTENBHOM TUTEPATYpPhl, JOCTYIIHOHN 00y4aroL1MCH.

B o0miem, paboyass mporpamma 1o aucuuminHe «OyHKIMOHATBHBIN aHa-
nu3» coorBeTcTByeT TpeboBanusM OI'OC BO u oTBeyaeT COBPEMEHHBIM CTaHAAP-
TaM KayeCTBEHHOro obpa3oBaTelbHOro mpouecca. [laHHas pabouas mporpamma
MOXET OBITh MCIOJIB30BaHa s obecreyeHuss OCHOBHOW 00pa3oBaTenbHO# Mpo-
rpamMbl 10 HanpasieHuro noarotoBkd 01.03.01 Maremarnka mo AMCUHUIUIMHE
«OYHKIMOHAJIBHBINA aHAJIU3Y.

Penenzenr

IOKTOp (U3UKO-MaTeMaTU4YECKUX HayK, =
npodeccop kadeapsl MaTEMaTHYECKOTO
moznenupoBanus Ky6oI'y A.B. IlaBnoBa



Penensus

Ha pabo4yro y4ebHyI0 MporpaMMy AUCHUILTHHEl « PYHKIHOHATLHEINA aHATH3Y,
IUTsL CTYIEHTOB HANPaBIEHUS IIOATOTOBKH
01.03.01 Maremaruka (kBanuukanus «Gakanasp»)

Kypc «DyHKIHOHANBHEIN aHAM3» BXOIUT B CIIMCOK 00S3aTeNBHBIX IHUCLIH-
IUIMH 6a30BOH YacTH y4eGHOro IIaHa MOATOTOBKH GaKalaBpOB IO HANpaBIEHHIO
01.03.01 Maremaruka. U3y4enne storo MaTepuaia HeoOXOOUMO IS MIOATOTOBKH
BCECTOPOHHE Pa3BUTOr0, KBAIU(PULUPOBAHHOTO CIIELHAIKCTA B 00JIaCTH MaTeMa-
THKH.

PaGouas nporpamma kypca «OyHKIHOHATEHEIN aHAIH3Y» BKIIOYAeT B cebs
BCe HEOOXOIUMBIE CTPYKTYPHBIE YaCTH M OTBEYAET COBPEMEHHBIM TPeOOBAHHAM K
obydyenuto u BocruTanmio. Conepxanre paGodell MPOrpaMMEI IIpeIyCMaTpPHBAET
opmupoBarre y obydarommxcs psga o6menpodecCHOHANBHBIX M Mpodheccuo-
HaJIbHBIX KOMIIETEHIIUH, HEOOXOIUMBIX IUIsl fabHeHel mpodeccnoHaTbHOMN nes-
TeIBbHOCTH. Pacrpenenenue BpeMeHH, OTBOJMMOIO Ha M3yYeHHE PA3IMYHBIX pa3-
ACIIOB KypcCa, BKIJIIOYas CaMOCTOSTENbHYIO pabOTy, COOTBETCTBYET HX TPYIOEM-
KOCTH.

CtpyxTypa u conepkaHue Kypca HalpabieHbl Ha GOPMHUPOBAHHE Y CTYIeH-
TOB MaTeMaTU4€CKOH rPaMOTHOCTH M JOCTATOYHO XOPOLIO NPOIYMAHBI, 4TO OTpa-
KEHO B mpejinaraemoit paboyeii nmporpamme. Cozepkanue pasaeioB, UX pasierne-
HHE 10 BUJAM 3aHATUH, U TPYAOEMKOCTh B 4acaX OTBEYAIOT TPeGOBATENBHOCTH U
Leaeco00pasHoCTH. JIOrMKa IIOCTPOEHHS MpOrpaMMbl OGECIIeUHBAET JIAKOHMY-
HOCTh H3JIOXKCHUS, HEOOXOOMMYIO IIPU OIPAaHHYEHHOM BpEMEHH, OTBOJHMOM
y4eOHbIM IuTaHOM. OBNajieHHe MPaKkTHYECKMMU HABBIKAMH U yMeHHSMH obecrie-
YMBAETCS JTAOOPaTOPHEIMH 3aHATHAMHU. B nmporpamme cdopMyTHpOBaHBI TeMbI ca-
MOCTOSATENBHON BHEAYAUTOPHOH paGOTHI, MPUMEphl 3afaHUi I KOHTPOJBHBIX
paboT, GUeTsI AN 9K3aMEHOB. B COOTBETCTBUM C COBpPEMEHHBIMY TPeGOBAHUAMH
NPUBENICHBl HE TOJNBKO MEPEYHH OCHOBHOM M MOTOIHUTENBHON JHTepaTypEl,
umeroluiics B 6ubnuorexe BY3a, Ho u mocTymnHble 1715 06YYarOMINXCS HHTEPHET-
HUCTOYHUKH.

B uenowm, paboyas nporpamma 1o pucuumvbe « OyHKIMOHATBHEIN aHATH3Y
COCTaBIeHa B COOTBeTCTBHH C Tpebopanmsamu GI'OC BO u MONHOCTBIO OTBEYaeT
COBPEMEHHBIM TpeOOBaHHUAM K KadeCTBEHHOMY 00pa3oBaTenbHOMY mporeccy. B
CBA3M C 3TUM OHa MOXET OBITh PEKOMEHIOBAaHA [JIsi UCIIOJIB30BAHUS B y4eOHOM
npoliecce 6akanaBpoB o HampasineHuo 01.03.01 MaremaTuka.

Peuensenr
KaHAuAaT GU3UKO-MaTeMaTHYECKUX HayK, ~
TOLEHT Kadeaphl NpUKIIafHoi MaTeMaTuku Ky6I' TV ‘* TS — < ) K.A. Kupuit




