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1 ey 1 3a1a4M U3yYeHUS TUCHHUIIHHBI.
1.1 llean ocBOEeHUNA TUCHUILIHHDI.

Ilenn ocBoeHMs IOUCLUILUIMHBI ONpeleNeHbl (hefepalbHbIM T'OCYAAPCTBEHHBIM CTaHIaAp-
TOM BBICIIEr0 00Opa30BaHUs MO HAINPABICHHIO MOATOTOBKU «MaTeMaTHKa», B paMKaxX KOTOpPOU
penojaeTcs AUCUUILINHA.

LenssMu ocBOeHUS TUCHUTUIMHBL «DyHKIIMOHATBHBINA aHATTU3» ABISIOTCS (POPMHUPOBAHUE
y CTYIAEHTOB 0a30BbIX 3HAHMHM MO (PYHKUMOHAIBHOMY aHAIM3Yy, MAaTEMAaTUYECKOH KyJIbTYpHI,
CHOCOOHOCTEH K alNrOPUTMUYECKOMY U JIOTHUECKOMY MBIIUICHHUIO; ()OPMHPOBAHUE U PA3BUTHE
JUYHOCTH CTYACHTOB; OBJIaJICHUE COBPEMEHHBIM alIapaToM (YHKIMOHAIBHOTO aHalu3a JJis
JAIbHENIIET0 UCIOJIb30BaHUS B APYTUX 00JacTIX MaTEeMaTHMYECKOIrO 3HAaHUS W AUCLMILIMHAX
€CTECTBEHHOHAYYHOTI'O COACPIKAHMUS.

1.2 3agaun AUCHHUILINHEL,

Peanuzanus TpeOOBaHMN, YCTAHOBJIEHHBIX TI'OCYJAapCTBEHHBIMH 00pa30BaTEIbHBIMU
CTaHJapTaMM BBICIIEr0 00pa30BaHUs K YPOBHIO IOJrOTOBKM MAaT€MaTUKOB B 00J1aCTH (yHKLIHO-
HaJIbHOT'O aHAJIN3A.

3ajayaMy U3Y4EeHMsI JUCLUIUIMHBI SIBIISIFOTCS:
1. TlonyueHue CTyE€HTAMHU OCHOBHBIX TEOPETUUECKUX 3HAHUU.
Pa3BuTHe o3HaBaTENbHON AEATEILHOCTH.
3. IlpuobpereHne MpakKTUYECKUX HABBIKOB PA0OTHI C TOHATHIMH B O0BEKTaMHU (DYHKIIHOHAIb-
HOI'O aHajau3a.

N

1.3 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrPaAMMBI.

Juctunnuna «OyHKIIMOHATBHBIA aHATU3» OTHOCUTCA K oOs3aTenbHOM uyactu bioka 1
"Mucuumnuael (Moxynu)" yuebHoro muana. Kypc «DyHKUHMOHAIBHBIN aHANW3» 4yuTaeTcs Ha 3
Kypce: 5-6 cemectpsl. JlaHHAs OWCHMIUIMHA SIBJISETCS OCHOBOTOJAraromIed sl JalbHEUIIero
W3YYEHHUs JUCLUIUIMH BBICIIEH MATEMaTUKHU U MEXaHUKH.

JIsi yCTIeIHOTO OCBOGHHUS JMCIMIUIMHBI OOYYAIOIIUNUCS JODKEH BJIAJETh 3HAHHSIMU,
YMEHHMSIMH ¥ HaBBIKAMH 10 MPOTpaMMaM JTUCIUIUINH «MaTteMaTudecKuil aHanusy, «Anredpay,
«duddepennumanpHas reOMeTpuUs U TONOJIOTHsY, «KOMIUIEKCHBIN aHaAIN3Y.

1.4 Ilepeyensb MIaHMpyeMbIX pe3yJIbTATOB O0y4YeHHMs] MO AUCHUILINHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00PAa30BaTeJIbHOM NPOrPAMMBI.

N3ydyenune nanHOW y4eOHOM MUCHUILIMHEI HAIPaBIeHO HA GOPMUPOBAHUE y O0YJAIOUIUXCS TIPO-
deccronanbHbix KommnereHmmi (OITK-1):

No Wunexc | Coaepxanue komrie- | B pesynbrate n3ydenus yueOHON AMCHUIUIMHBI 00Y-

o, | KOMIIe- | TeHIH (nm e€ va- YJAIOIINECS] JOIDKHBI

" | TeHIMH CTH) 3HATh YMeETh BJIaJI€Th

1. OIIK-1 | CriocobeH KOHCYJb- | BO3MOXKHBIE IPUMEHSATh  II0- | HABBIKAMU
TUPOBaTh M WCIOJb- | cpepbl UX CBS3M | TyYCHHbIC HaBBI- | IPUMEHEHUS
30BaTh byHIaMeH- | ¥ IPUJIOKEHHS B | KU B JPYTrUX 00- | MOJXY4EeHHBIX
TaJIbHBIC 3HAHUA B 00- | Ipyrux  o0Jla- | JacTsaX MaTeMa- | 3HaHWd B JIpy-
JacTW ~ MaTeMaruye- | CTAX MaTeMaTh- | THYECKOro  3Ha- | THX 00JacTax
CKOTO aHalM3a, KOM- | Y4eCKOTO 3HAHWS | HUS U JUCIUILIN- | MaTeMaTH4e-
TUIEKCHOTO U (YHKLHM- | M JTUCIHMIUIMHAX | HAX €CTECTBEHHO- | CKOTO 3HaHUS
OHAJIPHOTO  AHAJIN3a | ECTECTBEHHO- HAYYHOTO COJAEp- | U JIUCIUILIH-
anreOppbl, aHAJUTHYE- | HAYYHOTO  CO- | XKaHUs Hax ecre-




Wunexc | Coaepxanue komiie- | B pesynbrate u3ydeHus: yueOHONW AMCHUIUIMHBI 00Y-

HN;‘; KoMIle- | TeHUuM (Wi e€ 4ya- YAIOLIUECs] JOIKHBI
" | TeHIMH CTH) 3HATh yMeTh BJIA/IETh
CKOM reOMETpHH, | JepKaHusA CTBEHHOHAYy4-
Qg depeHaTbHOR HOTO  coJep-
Ire€OMETPUH U TOIOJIO- KaHUA

rud,  auddeperun-
QJIbHBIX  YpaBHEHUH,
JIMCKPETHOM Marema-
TUKM WU MaTeMaTuye-
CKOH JIOTMKH, TEOPUH
BEpPOSITHOCTEHN, MaTe-
MAaTU4YECKOW  CTaTH-
CTUKM U CIy4YalHBIX
MPOLIECCOB,  YHCIICH-
HBIX METOJO0B, TeOope-
THUYECKON MEXaHHKHU B
npodeccnoHanbHOM
JIEATEIIbHOCTH

2. CTpyKkTypa UM coep:KaHue TUCHUILINHBI.

2.1 PacnipenesieHne TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.
OO6mast Tpyno€MKOCTh TUCITUILIMHBI cocTaBisieT: 6 3ad.en. (216 gacoB), ux pacmpenene-
HUE T10 BUJaM paboT mpeacTaBiieHo B Tabmuie (011 cmyoenmos ODO).

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

KonrTakTHas padora, B TOM 4ncje:
AyIuTOpHBIE 3aHATHS (BCEro): 118 50 68
3aHsATHUS JIEKIIMOHHOTO THIIA 50 16 34
JlaGopaTopHble 3aHATHS 68 34 34
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPBHI, PaKTHYe-
CKHUE 3aHATHS) i i i
HNnas koHTaKkTHasA padora:
KonTpons camocrositensHoi pabotsl (KCP) 6 2 4
[Tpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTesibHass padoTa, B TOM YHCJIe: 64,8 19,8 45
[IpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepuaa 26 6 20
BrinosHeHne 1omMaiHux 3a1aHui (perieHue 3a1aq) 24 7 17
[ToaroToBKa K TEKyIneMy KOHTPOJIFO 14,8 6,8 8
KouTtpoJs:
IToaroroBka K ’K3aMeHy 26,7 - 26,7
Oo6masi Tpya10eMKOCTh yac. 216 72 144

B TOM 4YHCJIe KOH- 1245 52.2 723

TaKTHasi padora

3a4. e/l 6 2 4

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH O pa3fiesiaM AUCIUILITUHBL.




PaS,I[eJ'IBI JAUCHUIIIIMHBI, U3y4aCcMbIC B IIATOM CEMECTPC:

Ne KoJsun4yecTBo 4acoB
pas3- HaumenoBanme
naena pa3aeioB AyautopHasi padora Bueayaurop-
Bcero Hasl padora
JI JI3 CPC
1 3 4 5 6
1 Mepa u unterpain JleGera 10,8 2 4 4.8
2 banaxoBbl mpocTpaHcTBa 20 4 10 5)
3 I'uns6epToBBI IPOCTPAHCTBA 17 4 8 5
4 JIuHeiiHbIe OnepaTopbl 22 6 12 4
Hroro: 16 34 19,8
Pa3nensl AMCUMIITUHBL, U3yYaeMbIe B IIECTOM CEMECTpE:
Ne KoJsnyecTBO yacoB
pa3- HaumeHoBaHue AyautopHas padora Bueayaurop-
aeaa pa3nesioB Bcero Hasi paboTra
JI JI3 CPC
1 3 4 5 6
5 [TpyHLIKIIBI HETTOABMIKHON 44 14 12 18
TOYKH
6 BrionHe HenpepbIBHBIE OIle- 69 20 22 27
paTopsbl
Hroro: 34 34 45
HToro mo gucuuIInHE: 50 50 71,8

[Tpumeuanue: JI — nexuuu, [13 — npaktudeckue 3ansaTus / cemuHapsl, JI3 — nabopaTopHbie 3aHsI-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Coaepxxanue pa3aeoB JUCHUIIHHBI:

2.3.1 3aHATHA JEeKIIHMOHHOIr0 THIIA.

Ne dopma
HaunmeHoBanme
n/ Coaep:xanue pasgesa TeKyLIero
pasaeJa
n KOHTPOJIA
1 2 3 4
1 Mepa u unterpan | Mepa. M3mepumbie ¢ynkumu. Murerpan JleGera.
JleGera CpoiicTBa: aIIUTHBHOCTD, ITOJIOKHUTEIHLHOCTh, O - .
YeTHBIN onpoc
aJIMTUBHOCTb, a0COJIIOTHAsI HENpepbIBHOCTD. [Ipe-
JIeNTbHBIN Iepexo/1 0J] 3HaKOM HHTerpaia Jlebera.
2 banaxoBbl ipo- | JIuHElHBIE W HOPMHPOBAHHBIE IPOCTPAHCTBA.
.n
CTpaHCTBa Mpumepsr: 1y, 1y, |, C[ab], Lpla,b]. Tomono- |  Konnoxenym
rusi. Teopema bopa.
3 ['unb6epToBEI Koneunomepusle  npocTpaHcTBa. [ 'miabOepTOBBI




Ne ®opma
HanmeHnoBanme
n/ aztena Conep:xanue pasaena TeKyIlIero
n P KOHTPOJIA
MpoCTpaHcTBa | mpocTpaHcTBa. Psaael dypoe.
4 JIuneitnpie one- | JInHelHbIe HENpepbIBHbIE orepaTopsl. [Ipumepsl.
paTopsbl Hopma omneparopa. IlomHora  mpoctpaHcTBa
L(X,Y). [IpyHUKIT paBHOMEPHON OTrpaHUYEHHO-
CTH. O6paTI/IMOC;FB JMHEHWHBIX onepaTopoB. Teope- | veryprii onpoc
Ma banaxa-IlIteiinraysza. Teopema Xana — banaxa.
CrexTp JMHEMHOro HenmpephIBHOTO omneparopa. Pe-
3oibBeHTa. Hemyctora cnektpa. CreKTpaibHbIiI
panuyc. JIuneinsiii pyakimonan B H .
5 [Tpunnumne: Heno- | [IpuHnun cxumaronmx otoOpakenuit. [IpuHIU
nekHoi Toukn | Hlaynepa. Kpurepuii Xaycnopda. Teopema Apie- | YcTHBIH onpoc
ns. [lpumenenus. HTerpajibHble ypaBHEHUSL.
6 Brnosne Henpe- | BniosHe HenpepsIBHBIE oniepatopsl. [Ipumep
PBIBHBIC OIIEPATO- | BIIOJHE HENIPEPLIBHOIO oneparopa B L,[a,b]. Co-
Pl HpsDKEHHBIE onepaTopbl. KoHeuHOMEpHBIE onepa-
Topsbl. [IpencraBienre BIoJHE HENPEPHIBHOIO OIe- .
P pel pep YcTHbI onpoc
paTopa B BHJI€ CyMMbl KOHEUHOMEPHOT'O ¥ MAJIOTO
o HopMe. Teopusa @pearonbma. CrieKTp BIOJIHE
HenpepbIBHOTO orneparopa. Teopema ['minbepra.
Teopema ['mbpb6epra-IImura.
2.3.2 JlaGopaTopHble 3aHATHS
Ne ®opma
HaumenoBanue .
n/ aztena TemaTnka 1a00paTOPHBIX 3aHATHI TeKylIero
n P KOHTpPOJIst
1 2 3 4
1 Mepa u unterpan | MuoxectBa. Buemnsii mepa, mepa JlebGera. | IIpoBepka mo-
JlebGera Tunsl cxonumoctu. Murterpan Jlebera u ero | maimHero 3aja-
CBOMCTBA. HUS
2 JIuneiinble HopMu- | JIuHelHbIe mpocTpadcTBa. Cxonumocts. IIpo- | IIpoBepka no-
POBaHHBIE Y TWJIb- | CTPAHCTBA CO CKAJSIPHBIM IIPOMU3BEJICHUEM. | MAIIHEro 3a/1a-
6epToBHI ITpocTpaH- | IIpoekius BekTopa Ha MOJIPOCTPAHCTBO HUS, KOHTPOJIb-
CTBa Has pabora
3 JIuneitnsle Heripe- | JIuneitHble oToOpaxeHus. Onepanuu Haja HU-
CamocrosiTens-
pBIBHBIE oriepaTopbl | MU. OlleHKa M BBIYMCIEHUE HOPMBI ONEpaTo-
Has pabora
poB
4 [TpunIMTIEI HEMO- [MpuHtun cxumaronmx oroopaxkenuit. Ero MboBenKa 10
JBUKHOW TOUKH MPUMEHEHUE K CKAJIAPHBIM YPaBHEHUSM, K POBEpKa I
. MAIIHETO 3a/1a-
CUCTEMaM aireOpanyecKkux YypaBHEHUH, K
muddepeHIMaTbHBIM U UHTETPATbHBIM ypaB HHA, KOHTPOIIH-
P P P Has paboTa
HEHUSIM
5 Crextp u pe3onb- | OOpaTHbIe oniepaTopbl U UX cBoicTBa. CHEKTp Tposepka 10
BEHTA HETPEPHIBHBIX | JMHEMHBIX HEMPEPHIBHBIX orepaTtopoB. OleH- MaIEHHefo s
JUHENHBIX ONIEPAaTO- | Ka CHEKTPAJIBHOTO paauyca M HaXOXJICHUE st g
pOB CIIEKTpa
6 WHTerpanbHble ypas- | YpaBHEHUs C BBIPOKIAEHHBIM siapoM. Haxoxk- [IpoBepxka no-
HEHUs JICHHE XapaKTepUCTUYECKUX YUCET U CO0- MAIIIHETO 3a/1a-

CTBEHHBIX (YHKIMI MHTErPajIbHOIO YpaBHE-

HUsl, KOHTPOJIb-




Ne ®opma
HanmeHnoBanme .
n/ aztena TemaTuka J1a00PATOPHBIX 3aAHATHI TeKyIlIero
n P KOHTPOJIf
Hus. Teopembl @penronbma. HTErpagbHbIe Has pabora
YpaBHEHUS C CHMMETPUYHBIM SIPOM

2.3.3 IlpuMepHasi TeMaTHKA KYpPCOBBIX padoT (IPOeKTOB)

KypcoBbie paboThl HE PeyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIsl CAMOCTOATEIbHONH padoThl
00y4aoIMUXCH M0 JUCHHUILIMHE (MOTYJII0)

Hepequb yqe6H0-MeToz[quc1<oro obecnieueHus JUCHUITIIMHBI

Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHON paOOThI

1 2 3

1 |IIpopabGotka yuebHoro |«MeToauyeckre yKa3aHUs IO OpPraHU3alUM CaMOCTOSITEIbHON
(TeopeTHyecKoro) Mare- [pabOThl CTYAEHTOBY», YTBEP)KICHHbIC Kadeapol (yHKIMOHATh-
puaia HOTro aHanu3a u anreopsl, mpotokoi Ne 9 ot 10.04.2020 r.

2 |BemmosHeHue qoMaIHuX [«MeTOIMYecKue yKa3aHus 110 OpraHu3aluy CaMOCTOSTETbHON
3ajjaHui (perieHue 3a-  |[paboThl CTYJICHTOBY, YTBEPKACHHbIE Kadeapoi (PyHKIIMOHAb-
Ja4) HOTO aHanm3a u anreopsl, mpotokoia Ne 9 ot 10.04.2020 r.

3 [lloaroroBka k Tekymiemy [«MeTOIMUECKUE YKa3aHUs 110 OpraHU3aluy CaMOCTOSTETbHON
KOHTPOJIIO (KOHTPOJIbHAs [pa0OThI CTYJICHTOBY», YTBEPKACHHbIE Kadeapoil (PyHKIIMOHAIb-
pabora u ap.) HOTO aHanm3a u anreopsl, mpotokoia Ne 9 ot 10.04.2020 r.

4 |IIpomexxyTouHas arte- |«MeToauuecKkue yKa3aHus MO OpraHU3alMyi CaMOCTOSTEIbHOM
cTalus (3aueT, 9Kk3aMeH) [paboThl CTYJIEHTOBY, YTBEpKIeHHbIE Kadenpoi (yHKIIMOHATb-

HOro aHanu3a u anredpsl, nporokoa Ne 9 ot 10.04.2020 .
5 |KomnokBuym «MeToanyecKre yKa3zaHHs 10 OpTraHU3aluu CaMOCTOSITEITbHON

paboThI CTYIEHTOBY, YTBEPKIeHHBIE Kaenpol (yHKIIMOHATb-
HOTro aHanm3a u anreopsl, mpotokoa Ne 9 ot 10.04.2020 r.

YyeOHO-MeTOINYECKIE

MaTepuaibl JIA CaMOCTOSTEIbHON pa6OTBI O6y‘IaIOIJ_II/IXCH nu3

YuCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocTtasmisitorcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JJOPOBBS M BOCIIPUATHS UH(POpPMAIIIH:

JIyist i1n ¢ HapyIeHUsIMH 3PEHUSI:

— B IieyaTHOU popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

JInst i1 ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
Jljis U1 ¢ HapyIIEHUSIMA OTIOPHO-JBUTaTEeILHOTO ammapara:

— B Ie4aTHoi (opme,

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

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

HpI/I HU3YUCHUN OAHHOTO KypcCa HCIHOJIB3YIOTCA TPAAULIMOHHBIC JICKIIUU, J'Ia60paTOpHLIC
3aHATUA U TPYHIIOBBIC KOHCYJIbTallH.




enb nabopaToOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSTH MOJyYCHHbIE Ha JIEKITHIX
TEOPETHUECKUE 3HAHMS K PEIICHUIO U UCCIIEIOBAHMIO KOHKPETHBIX 3a7ad. B kaxaom cemectpe
MPOBOASATCS KOHTPOJIBHBIE U CAMOCTOSATENIbHBIE PAa0OTHI JUIsl MPOBEPKU YCBOEHHUS MaTepuala
CTYyJICHTaMH.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMHU 3/0POBbSI IIPEIyCMOTpPEHA OpraHU3alus
WHJUBUTYaJIbHBIX KOHCYJIBTALIMM C UCTIOJIb30BAHUEM SJIEKTPOHHOM MOYTHI.

4. OueHOYHbIE CPeICTBA JIJIsl TEKYIIEro KOHTPOJIS YCIeBaeMOCTH H IIPOMEKYTOYH O
aTTeCTAlUU.

VY4eOHasi JeATeIbHOCTh MPOXOIUT B COOTBETCTBUU C TpadUKOM y4eOHOro mporiecca.
[Tporiecc caMOCTOSTEIbHOW PabOThl KOHTPOJIUPYETCS BO BPEMsI ayIUTOPHBIX 3aHATHH U WHIIU-
BUIyQJIbHBIX KOHCYJIBTALIUM.

O1IeHOYHBIMU CPEICTBAMH TUCIUILUIMHBI SIBISIOTCS CPEICTBA TEKYIIEro KOHTPOJIsS (KOJI-
JIOKBHYMBI, KOHTPOJIbHBIE paOOTHI, a TAK)KE Ha JIAOOPATOPHBIX 3aHATHIX — OTBET Y AOCKHU U MPO-
BEpKa JIOMAIIIHUX 3a/IaHHii) ¥ UTOTOBask aTTeCcTaIys (3a4eT, IK3aMeH).

4.1 ®doHx OLIEHOYHBIX CPEACTB IJIf MPOBeAeHHUs TEKYIEero KOHTPOJIS.
4.1.1 Bonipocsl 1Jis1 YCTHOTO OIIpOCa Mo TeMe:

a) «Mepa u unrerpaJ Jledera»
1. H3mepumble MHOXKECTBA.
2. HW3mepumsbie (yHKIHH.
3. Omnpenenenue nunrerpaia Jlebera
4. CsoiictBa uHTerpana Jlebera.
b) «J/Iuneiinbie onepaTopbi»
1. HemnpepbiBHBIE TMHEWHBIE ONIEPATOPSI.
2. IIpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.
3. Hopwma nuHeiHOT0 HelpephIBHOTO OTIepaTopa.
4. TIpuHUMIT paBHOMEPHON OIpaHMYEHHOCTH.
¢) «I[IpuHIUNBI HEMOABUKHON TOYKW»
1. TIpuHuun cxatbix 0TOOpaXXKeHUH.
2. Teopema Xaycmopda.
3. Teopema Apuens.
4. Tlpwunuun llaynepa.
d) «BnoJine HempepbIBHBIE ONEPATOPHI»
BrionHe HenpepbIBHBIE ONEpaTOPHI M X CBOMCTBA.
BriosiHe HEnpepbIBHOCTS MHTErPAIIBHOIO OIIEpaTopa.
Conpsixennble onepatopsl B H .
CaoiicTBa A*.
BriosiHe HENMPEpBIBHOCTD COMPSKEHHOTO OIlepaTopa.
ConpspKeHHBIN K MHTErpalbHOMY OIEPATOpPY.
IIepBas Teopema dpearonapma.
Bropas Teopema @pearonsma.
Tpertbs Teopema @penrosbma.
4.1.2 Bonpochl K KOI0OKBUYMY 10 TeMe «baHaxoBbl npocrpancrBa. I'nin0epToBbl npo-
CTPaHCTBa»
JInneliHbIE MPOCTpAHCTBA.
HopmupoBanHble IpocTpaHCTBa.

CoNOR~WNE

I[IpocTpancTBa IE ul,.

Tononorust HOpMUPOBAHHBIX TPOCTPAHCTB.
Teopema 0 BIOKEHHBIX 1IAPaAX.
Teopema bapa.

ouhk W NE



7. KoneuHoMepHbIE MPOCTPAHCTBA.

8.  IlpoctpancTBa co ckajsipHbIM pou3BeacHueM. HepaBencrBo Komm-byHsikoBckoro.
9.  Teopema o AuaroHajusx napajienorpamma.
10. Teopema I[Tudaropa.

11. Teopema 0 IPOEKITUH.

12. Jlunelinas 3aBHCHUMOCTH M HE3aBHCHMOCTD.
13. OHC. IIpouecc opToroHaau3aIuy.

14. Psag ®@ypee.

15. Yacrtuunas cymma psiga Oypee.

16. Cxomumocts psga Dypse.

17. Teopema dumepa-Pucca.

4.1.3 O0pa3ubl caMOCTOATEJBHBIX 1 KOHTPOJIBHBIX padoT
5 cemecTp
Konumponwvnaa paboma na memy «banaxoevt npocmpancmea. I'unvbepmosevt npocmpan-
cmeay
1. IlpoBeputsb, 0Opa3yet au V JuHENHHOE NOAIPOCTPAHCTBO MPOCTPAHCTBA X:

X =R3,V:{XER3:x1+x2+x3=O}.

2. Ssnsercs mu pynkuus @(X) = Z‘X1 + XZ‘ HOPMOU B IIPOCTPAHCTBE Rz.

3. CXOI[SITCH JIA ITOCJICAOBATCIIBHOCTH B YKA3aHHBIX ITPOCTPAHCTBAX. B ClIydac CXOOUMOCTH yKa-
3aThb MPEACII.

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

k
b) C[01] x, (t) =t*.
4. HaliTu npoeKuio BEKTOpa Ha MOAIPOCTPAHCTBO U PACCTOSIHUE OT BEKTOPA 10 MOANPOCTpaH-
CTBa

a I, a:(]',l,l,...,l,...j Ha HOIIPOCTPAHCTBO
2 22728 2"
M ={xel, :x=(00,.0, X1, Xngooo )}
b) 13, a= (1,2,1) Ha noanpocrpancteo M = {X IS |23 IX =X, = 0}.

Camocmoamenvnan paboma na memy «/Iuneiinvie onepamopui)
1. ITpoBepuTh TMHEHHOCTH ONEPATOPOB:

a) A:R® >R? Ax:(xf,xl+x3,x§);
b) A:C[01]—C[04] (AX)(t) = x*(t).

2. O1IeHUTHh HOPMY CIIEAYIOIIUX OMEPATOPOB:

2 -3)(x
a) Al >12, Ax= 1

) A:C[0d]—>C[01]  (Ax)t) =t?x(t).
6 cemecTp
Konumponvnasa paboma no meme «llpunyunsvt Heno0suicnoii mouku

1
1. SIBnsercs nu oneparop C:KaTUEM Ha R :

a) Ax=sin(0,5x)+2; &) Ax=23/x—1.



2. Jloka3aTh, 4TO ypaBHCHHUE UMEET PEIICHHUE U YKa3aTh YMCIIO UTEPAIlU, HEOOXOTUMBIX IS
npoctkenus Tounoct 0,01:

x> +2x* —20x+3=0.
3. Hoka3zars, ucnonb3ys [ICO, yTo cucrema MMeeT €IMHCTBEHHOE PEIICHUE:

X, =0,3%, —0,5%, +3
! ! 2 Haiitu X(Z).
X, =0,5x, —0,4x, — 2.

4. Iloka3atb, UTO ypaBHEHHE UMEET €IMHCTBEHHOE HenpepbiBHOE Ha [0,1] pemenue:

3x(t) —sin(2x(t)) +t =0.

5. C momompto IICO onpenenuTs Npu Kakux A ypaBHEHHE HMeeT ¢IMHCTBEHHOE HEIIPEPHIBHOE
Ha [0,1] pelieHue U HaWTH €ro METO/IOM IOCJIEI0BATENbHBIX MPUOIKEHHI:

X(t) = Ajtzx(s)dsﬂz.
0

Konmponvnaa paboma na memy «Bnonne HenpepvigHble onepamopuly
1. Haiftu criekTp ¥ CIIEKTPaJIbHBIN paguyc oneparopa A:

a) Al 1, AX= (X + Xy, Xy, Xgyeeny X y.nn);
6) A:C[0,1]—C[0], (AX)(t) = [ X(s)ds .
0

2. HaiiTi pemenne ypaBHEHHs ITPH 33 JaHHBIX f:
0,57

X(t)="[sin(t—s)x(s)ds + f (t),
0

f (t) = cost;sint; 3cost — 2sint.

3. Haiitn XxapakTeprcTH4ecKrue 3HaYeHUs], U COOCTBEHHBIC (PYHKIIMU YpaBHEHUS:
1
X(t) = uf (ts? +t?s)x(s)ds.
0
4. Pa3zpemmmo Jiu ypaBHEHHUE NPH 3a/IlaHHBIX f u moGex mapaMmeTpax A

X(t) = /1J1'((ts)4 +2)x(s)ds + f(t), f(t)=t; e sin t; 1+,

4.2 DoHJ 01IEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ arrecranuu

6 cemecTp

=

JIuneliHble IPOCTPAHCTBA.
HopmupoBaHHBIE TPOCTPAHCTBA.

"
3. Ipoctpanctea P u P.
4.  Tomnonorus HOPMHUPOBAHHBIX MPOCTPAHCTB.
5. Teopema 0 BIOXKEHHBIX LIapax.
6
7
8

N

Teopema bapa.
KoHeuHoMepHBIE TPOCTPAHCTBA.
ITpocTpancTBa co ckansspHbIM IpousBeneHueM. HepaBenctso Komm-byHskoBckoro.
9. Teopema 0 AMArOHAJSIX MapajuIeNIorpaMMa.
10. Teopema ITudaropa.
11. Teopema o nmpoexuu.
12. Jlunelinas 3aBUCUMOCTb U HE3aBHCUMOCTb.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.

OHC. IIpouecc opToroHaIM3aIy.

Pan @ypee.

Yactuunasg cymma psiga Oypsbe.

Cxomumocts psana Oypre.

Teopema ®uiiepa-Pucca.

HenpepsiBHBIE TUHEHHBIE ONIEPATOPHI.

HenpepbIBHOCTh HHTETPAJIBHOTO OIlEpaTOpa.

IIpocTpaHCTBO IMHENHBIX ONIEPATOPOB.

L(X,Y).

IIpuHIMII paBHOMEPHOW OIPaHUYEHHOCTH.

Teopema banaxa — lllteitHray3a.

Teopema Xana — banaxa.

CnenctBus Teopembl XaHa-banaxa.

OO6uwmii Bua Gpynkinuonana B H.

[TpuHIIUTT CKATBIX OTOOPAKEHUM.

Teopema Xaycnopda.

Teopema Apuens.

[Tpunmun laynepa.

Teopema banaxa.

OrniepaTopbl ¢ MaJION HOPMOM.

O6paTtuMoCTh OIM3KUX OMEPATOPOB.

CrnexTp orepaTopa u ero cBoictsa. [Ipumepsi.

Pe3onbBeHTa onepaTopa u e€ cBoiicTBa. TeopeMa 0 HEMYCTOTE CHEKTpa.

CriekTpanbHBIi paanyc onepaTopa U Gopmyia s ero BeraucieHusi. CIeKTpanbHbIA pa-
nuyc oneparopa Bonbsreppa.

BrniosiHe HenpepbIBHBIE ONEPAaTOPHI U UX CBOMCTBA.

Brionne HenpepbIBHOCTh IPENEIBLHOIO ONepaTopa.

BrniosinHe HenmpepbIBHOCTh HHTETPAIBHOTO OIlepaTopa.

Conpsixennsie onepatops 8 H

CaoiicTBo A™*.

BrniosHe HenmpepbIBHOCTH CONPSIKEHHOTO OIepaTopa.

Cornpsi’KeHHbII UHTETpaIbHBIN OrepaTop.

3amkuyTocTh IM(1 — A).

KoHneuHoMepHBIE OnIEPATOPHI.

ATnIpoKcuMalys BIIOJIHE HEMPEPHIBHBIX ONEPATOPOB KOHEUHOMEPHBIMH.

IIepBas Teopema Opearosibma.

Bropas Teopema @pearonpma.

Tpetps Teopema Openronpma.

Teopema o crieKTpe BIIOJIHE HEMPEPHIBHOIO ONEepaTopa.

CaMoconpsKEHHbIE OIIEpaToOpbl U UX CBOMCTBA.

Cy1iecTBOBaHNE HEHYJEBOTO COOCTBEHHOTO YMCIa y BIOJHE HEMPEPHIBHOIO CaMOCOIIPS-
JKEHHOTO OIepaTopa.

Teopema I'mns6epra—IlImuara.

OI.ICHO‘IHLIC CpeacTBa Ik UHBAJIMJA0B U JIML C OTPAHUYCHHBIMU BO3MOXKXHOCTAMHA 310PO-

Bbsl BBIOMPAIOTCS C YIETOM UX WHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IIpH HCO6XOI[I/IMOCTI/I HHBaJIMAaM U JinaM C OrpaHUYCHHBIMH BO3MOKHOCTAMU 310PO-

BbA IPEAOCTABIIACTCA JOIMOJTHUTEIIBHOC BPpEMSA JIJII IOATOTOBKH OTBETA HA DK3aMCHE,

— IIpU MPOBCACHUU MMPOLUCAYPBI OUCHUBAHUSA PE3YJILTATOB O6y‘-IeHI/I}I MHBAJIXWIO0B U JIHUII C

OIrpaHUYC€HHBIMH BO3MOXXHOCTAMU 3J0POBBA MPEAYCMATPUBACTCA HCIIOJIB30BAHHUE TCXHUUYCCKUX
CpeacTsB, HCO6XOI[I/IMBIX UM B CBA3U C UX MHIUBUAYAJIbHBIMA OCOGCHHOCT}IMI/I;



— TIpY HEOOXOUMOCTH JIJISl O0YYAIOIINXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMU 3JI0OPOBBSI
¥ WHBAJIMJOB IMpOLeypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS MO TUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMH 37I0POBbSI 110 TUCIHIUIHHE (MOJYJII0) TpeAyCMaTprUBacT MPEIOCTaBICHUE WH-
dopmaruu B popmax, afanTUPOBAHHBIX K OTPAHHMUYEHUSIM UX 370POBbs M BOCIIPUSATHUS HH(POpMa-
UH:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TTIEpeYeHbh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIUXCA.

Kpurtepun oueHnBaHus yCBOCHHBIX 3HAHUI 00yUYarOLIUXCS

3aueT BBICTABISICTCS 1O pe3yiibTaTaM pabOThI CTYACHTAa B TeYeHHE cemecTpa. OTMeTKa
«3a4T€HO» BBICTABIISICTCA CTYACHTaM, KOTOPbIE PEryJPHO MOCEIIAIN 3aHSTHS, BBINOJIHSIN J0-
MaIlrHue paboThl, HATUCAIA KOHTPOJIbHBIC PA0OTHI Ha TIOJIOKUTEIBHBIC OlleHKU. OTMETKa «He3a-
YTEHO» BBICTABIISIETCS CTYJEHTaM, KOTOpbIe npomycTuiiu 6onee 60 % 3aHsATHIl 1 HAMKCATU KOH-
TPOJIbHBIEC PAOOTHI HA HEYIOBIIETBOPUTEIHHBIC OIEHKH.

OueHrBaHME OTBETA HA SK3aMEHE, OCYUIECTBIISETCSA M0 CIEIYIOLUM KPUTEPUSIM

O1eHKa «OTJIMYHO» — BBICTABIIACTCS CTYACHTY, TOKA3aBIIEMYy BCECTOPOHHUE, CUCTEMA-
TU3UPOBaHHBIE, TNTyOOKKE 3HAHUS Y4eOHOM POrpaMMbl AUCHHUIIINHBI 1 YMEHHUE YBEPEHHO MPH-
MEHSTh UX Ha MPAKTUKE MPU PEIICHUU KOHKPETHBIX 3a]1a4;

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

OreHKa «y10BJIETBOPUTEIBLHO» — BBICTABIIICTCS CTYICHTY, MTOKa3aBIIEMy pa3pO3HEH-
HBII XapakTep 3HaHH, HeJJOCTATOYHO MpPaBUIbHBIE (POPMYTUPOBKH 0A30BBIX OHATUMN, HAPYIIIE-
HUS JJOTHYECKOM MOCJIEIOBATENIBHOCTH B U3JI0KEHUHA MPOTPAMMHOT0 MaTepuasa, HO IPU 3TOM
OH BIIaJIC€T OCHOBHBIMH pa3fieiaMi y4eOHON MporpaMMbl B HEKOTOPOM 00BeMe, HeOOXO0IUMOM
JUTSL TATBHENTIIETO 00YYEHUsI U MOKET MPUMEHSTh MOJTYdeHHBIC 3HAHUS 110 00pa3Ily B CTaHIapT-
HOU CHUTYallUH;

OrneHKa «HeYI0BJIETBOPUTEJIbHO» —  BBICTABISETCA CTYACHTY, KOTOPHIA HE 3HAET
0oJbIIIel YaCTH OCHOBHOTO COJICP KaHUs Y4eOHOM MporpaMMBbl TUCITUTUIUHEL, TOTYCKaeT TpyObie
omuOKu B (hOPMYITUPOBKAX OCHOBHBIX MOHSTHH THUCIUILIMHBI M HE YMEET MCIOIb30BaTh MOJY-
YEHHBIC 3HAHUS IPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3a/]ady.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIst).

5.1 OcHoBHas JiMTEpaTypa:

1. Koamoropos A. H., ®omun C. B. DnemenTsl Teopun GyHKIUN U (YHKIIHOHAIBHOTO
anamuza. M.: ®DUBMATIINT, 2006. — 570 c.
https://e.lanbook.com/book/2206




2. Jlocrepnuk, JI.A. Kpatkuii Kypc GyHKIIMOHATBHOTO aHAIM3a [ DJIEKTPOHHBIN pe-
cypc]: yueb. mocodue / JI.A. Jlrocrepuuk, B.1. CoGosieB. — DneKTpoH. AaH. —
Cankrt-Ilerepoypr: Jlans, 2009. — 272 c.
https://e.lanbook.com/book/245

3. Tpenorun B.A. ®yHknuoHanpHbIM aHamu3. M.: DUSMATIIUT, 2007. — 88 c.
https://e.lanbook.com/book/59471

4, ®umumonenkosa H.B. COopHuK 3a71a4 110 (yHKIIMOHATLHOMY aHAU3Y [ DJIEKTPOH-
HBII pecypc]: yaeb. mocodue — DnektpoH. nan. — Cankr-IlerepOypr: Jlans, 2015.
— 240 c.
https://e.lanbook.com/book/65041

JIi1st OCBOCHMSI UCHHUILUIMHBI HHBATMIAMH M JIMLIAMU C OIPAHUYCHHBIMH BO3MOKHOCTSIMH
300POBbA UMCHOTCA SJICKTPOHHBIC BCPCHUU HCTOYHHUKOB, U3JJAHHBIX COTPYAHUKaAMU Kaq)e[[pbl, a
TaKKe U3/IaHHs B DJICKTPOHHOM BHUJIE B 3JEKTPOHHO-OMONMMOTEYHBIX crcTeMax «Jlanp» u «buo-
JTHOKITYO».

5.2 JlonotHUTe/IbHASI JINTEPAaTypa:

1. Jlrocrepuuk, JI.A. DnemenTs! GyHKIIMOHAIBHOTO aHanmm3a / JILA. JlrocTepHUK,
B.1. Cobones. - U3n. 2-e, nepepad. - Mocksa: Hayka, 1965. - 520 c.
http://biblioclub.ru/index.php?page=book&id=459769

2. Bynux, b.3. Beenenue B ¢pynkimonansHeiil ananus / b.3. Bynux. - Mocksa: ['oc. uzn-
BO (pM3MKO-MaTeMaTu4yeckoi nut., 1958. - 351 c.
http://biblioclub.ru/index.php?page=book&id=233615

3. Handopn, H. JIuneiinbie oneparopsl / H. Haudopa, A.T. HIsap; mox pea. A.I'. Ko-
CTIOYEHKO; nep. ¢ anri. b.C. Mutsruna, JI.W. 'onoBuH. - MockBa: U3naTenbcTBoO
MHOCTpaHHOU nuTeparypsl, 1962. - T. 1. O6mias Teopus. - 895 c.
http://biblioclub.ru/index.php?page=book&id=456617

4. Tpenorun, B.A. 3agaun u ynpakHeHus 1o QyHKIMOHAIBHOMY aHAIU3y [DJIEeKTpOH-
HbII pecypc]: yueb. mocobue / B.A. Tpenorun, b.M. [Tucapesckuii, T.C. CoboneBa.
— DOnekTpoH. naH. — Mocka: ®usmariut, 2005. — 240 c.
https://e.lanbook.com/book/2342

5.3. [lepuoanyeckue U31aHus MO JAHHOMY NpPeIMETYy He HCNOJIb3YIOTCS B mpolecce
00yueHust

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHHKAMOHHON ceTn «WHTep-
HeT», He00X0AUMBIX /IJIsi OCBOECHUS JUCHUILJIMHBI (MOIYJIsA).

1. Poccuiickoe oOpazoBanue, Qenepanbubiii mopran [Odunuansabii caidt] — URL:
http://www.edu.ru
DnektponHas 6ubanoreka KOPANUT — https://biblio-online.ru
DnexTponHas oubnmoreka Jlans — https://e.lanbook.com
Yuusepcurerckas oudimoreka ONLINE — https://biblioclub.ru

o

7. MeToauueckue yKa3aHusi Ajs 00y4arOIIUXCH M0 OCBOCHH IO JUCIHHUILINHBI.

[Io xypcy mpenycMOTpEeHO MpPOBEIEHUE JIEKIMOHHBIX 3aHATHM, HA KOTOPBIX AAETCS OC-
HOBHOI CHCTeMaTH3MPOBAHHBIM MaTepHal, JJabOpaTOPHBIX 3aHATHH, B X0Jle KOTOPBIX CTyJIE€HTa-
MU MPUOOPETAIOTCS U 3aKPEIUISIFOTCSI OCHOBHbBIE NMPAKTUYECKH HABBIKU PEUICHHS Pa3iIMYHbIX 3a-
Jla4, B TOM YHUCJIE C NPUMEHEHHUEM IIOJIYyYEHHBIX TCOPETUYECKUX 3HAHUMN, a TAKKE IPYNIIOBBIX
KOHCYJIBTALIH.

BaxuelmmmM sTanom Kypca sIBISETCS caMOCTOsITeNbHas paboTa no aucuuminHe. Camo-
CTOsITeNIbHAsT paboTa CTYJIEHTOB SIBIISETCSI HEOTHEMJIEMOM 4acThIO Ipolecca MoAroToBku. Ilox
CaMOCTOSITeNIbHOW paboToil MOHMUMAaeTcss 4acTh yuyeOHOM miaHupyeMoi palOoTbl, KOTOpas BbI-


https://e.lanbook.com/book/59471
https://e.lanbook.com/book/65041
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
http://www.edu.ru/
http://www.edu.ru/
https://biblio-online.ru/
https://e.lanbook.com/

MOJIHSAETCS MO 33JaHUI0 M TPU METOJUYECKOM PYKOBOJCTBE IperoaaBarels, Ho 0e3 ero Hemo-
CPEICTBEHHOTO y4acTHsl.

CamocTtosTenbHas paboTa HampaBiieHA Ha YCBOGHHE CHCTEMbl HAay4HBIX U Ipodeccro-
HAIBHBIX 3HAHUHU, GOPMHUPOBAHUS YMEHHI U HABBIKOB, IPUOOPETCHHUE OIBITA CAMOCTOSTEILHOMN
TBOpueckoil aesrenbHOocTU. CPC momoraer (GopMupoBaTh KYJIbTYPY MBIIIJICHUS CTYACHTOB,
pacIIupsTh 03HABATEIbHYIO J€ATEIbHOCTD.

Bunel camoctosiTenbHON paboThI MO Kypey:

a) TIO IIEeISM: MOJATOTOBKA K JIGKLUSAM, K IPAKTUYECKUM 3aHITHUAM, K KOHTPOJIHHON pabdo-
T€, K KOJUIOKBUYMY; OJArOTOBKA HAYYHOT'O JAOKJIA/1a U BbINoJIHEHHE 3aaanuii mo HUP.

0) o xapakrepy pabOThl: U3y4YEHHUE JINTEPATYPhl, KOHCIIEKTA JIEKIUH; TOUCK JTUTEPATYPHI
B OUONIHOTEKe; KOHCIEKTUPOBAHUE PEKOMEHIYEMOM IJIi CAaMOCTOSITENIbHOTO U3YUYeHHsI HAy4YHOU
JUTEpaTyphl; pelICHUE 3a/1a4, TECTOB.

Temaruueckoe MmiIaHUPOBAHUE CAMOCTOSITETLHON PabOThI CTYICHTOB

Pasznen Tema CoaeprxaHue BOIIPOCOB TeMbl Bun pat6orsi
Mepa u unterpan | Mepa. Usmepumbie ¢pyukiuu. Uurerpan Jle- | [Touck  Heobxonu-
JleGera Ocra. CpoiicTBa. IlpeaenbHblil mepexon moj | Mo MHGOPMAIUH
1 3HaKoM uHTerpaina Jlebera. (cM. crucok JuTe-
parypsl). Pemenue
3a1ad4.
2 banaxoBsl po- | JIuHeiiHble W HOpMUpOBaHHBIE MpocTpaH- | [lonck HeobOxoau-
CTpaHCTBa crBa. CxomumocTtb. [lomHble mpocTpaHCTBa. | MO MH(pOpPMALIUH.
[TononHeHue TpoCTPAHCTB. N3yuenne  nexkuwm-
OHHOI'O Marepuasa.
KoHncnektuposanue.
IlonroroBka K KOH-
TPOJIbHOI paborTe.
3 I'une6eproBel po- | KoneunomepHble npocTtpaHcTBa. [ ninbbepro- | [loBTopeHue  nek-
CTpaHCTBa BBl NpocTpaHcTBa. [Ipoeknust snemMeHTa Ha | MMOHHOIO MaTepHa-
noAnpocTpaHcTBo. [Iponecc oproroHanusa- | j1a, O3HaKOMIICHUE C
unu ['pamma-IlImuara. Paasr @ypee. MaTepuagoM ydeo-
HuKoB. [loaroroska
K KOHTPOJIBHOM pa-
oore.
4 Jluneilinsle onepa- | Jlunelinsle HempepbiBHBIE omneparopsl. Hop- | Ilouck  HeobOxoau-
TOPBI Ma omneparopa. [losHoTa mpocTpaHCTBa | MOM MH(OPMAIUH.
L(X,Y). [IpyHIKIT paBHOMEPHOW OrpaHU- Wsydenue MaTepha-
4eHHOCTH. OOpaTHMOCTb JIMHEHHBIX ONEPa- | ja,  KOHCIEKTHPO-
TopoB. Teopema banaxa-Illteinraysa. Teo- | ganme. ITomroroska
pema Xana-banaxa. CrekTp JMHEMHOTO HE- | ¥ caMOCTOSTEIBHOM
npepsBHOrO omeparopa. Pesomssenrta. He- | paGore.
nycrota crnekrtpa. CHeKTpaiabHBId paanyc.
JIuHelHbI (QYHKIMOHAT B T'HJILOEPTOBOM
IIPOCTPAHCTBE, B APYTUX MPOCTPAHCTBAX.
5 [Mpunuuns! Heno- | [lpunnun — cxumarommx — oroOpakeHui. | M3ydyenue — nexuu-

[Mpunnun laynepa. Kpurepuii Xaycnopoda.

OHHOTO MaTepuaia




Pasznen Tema CoaepixkaHue BONIPOCOB TeMbl Bun pat6orsi

nBwkHOU Toukn | Teopema Apuens. [IpumeHeHuss TPUHIMIOB | U MaTepuana y4eo-
HENnoJBWKHOW Touku. MHTerpanbHbie ypas- | HUKOB. [loaroroBka

HEHUSI. K KOHTPOJIbHOM pa-

oore.

6 Brnonne HenpepbiB- | BrionHe HenpepbiBHBIE oniepaTopsl. Compsi- ITouck  HeobOxonu-
HBIE OIIEPaTOPBl | JKEHHBIE onepaTopbl. KoHeuHoMepHbIe onie- | MO MH(pOpMAaIHH,

partopsl. [Ipencrapnenne BojHe HENPEPHIB- | IpopaboTKa  Mate-

HOTO OIlepaTopa B BUJIE CYMMbI KOHEUHO- puaia. Pemenue

MEpPHOT0 ¥ Majoro no Hopme. Teopus Open-
rojabma. CHeKTp BIIOJHE HEMPEPHIBHOTO OIIe-
patopa. Teopema ['mnpb6epra-IlImuara. Teo-
pust @pearosnbMa Ui UHTETPAIbHBIX YpaB-
HEHUU

3amad. [loaroroska
K KOHTpPOJIBHOM pa-
oore.

B ocBoeHuu AMCHMIUIMHBI MHBAIUIAMU U JULAMU C OIPAHUYEHHBIMU BO3MOXKHOCTIMU
30POBbsi OOJIBIIIOE 3HAYCHHEC MMEST WHIMBHUIyalbHas ydeOHass pabora (KOHCYJbTAIlMH) —
JIOTIOJIHUTEBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUYAIN3aLUU OOYUYE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJy IpernojaBaTeseM U 00ydarollMMCS HHBAJIWJIOM WIA JIMIOM C OrpPaHUYEHHBIMU

BO3MOXHOCTAMHU 300POBbA.

8. [lepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3YeMbIX NPH OCYLIECTBIEHUH
00pa3oBaTeIbHOIO Mpolecca Mo JUCHUIINHE (MOYJII0).

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.
— KoHcynpTHpOBaHME MTOCPEICTBOM AIIEKTPOHHOM OYTHI.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecnedeHus .

— [IporpaMmbl [u1st IEeMOHCTpALUK U co3aanus npe3enTanuii («Microsoft Power Pointy).

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6ubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

10. MaTepuajbHO-TeXHHYECKasi (6a3a, HeoOXoAMMAasi UIsl OCYIIeCTBJIEHUsI 00pa3oBa-
TEJILHOTO NPOoIecca Mo AUCHUILTHHE.

Bun pabor

JTyJIs) 1 OCHAIIIEHHOCTh

MaTepI/IaJ'ILHO-TCXHI/I‘-ICCKOC obecrneucHUe JAUCIHUITIIIMHBI (MO-

1.| JIeKIHOHHBIE 3aHATHUSA

MeOeNbIo

JlekiMOHHasE ayAUTOpUSs, CHENHMaIbHO O00OpYIOBaHHAS MYJIb-
TUMEIUINHBIMU JIEMOHCTPAI[MOHHBIMH KOMIUIEKCaAMH, y4eOHOM

2.| CeMuHapCKuUe 3aHATHS

CrernuanpbHOE TIOMEIIEHHUE, OCHAIIEHHOEe ydeOHON MeOenblo,
NPE3CHTAlIMOHHON TEXHUKOU (TMPOEKTOp, 3KpaH, HOYTOYK) H
COOTBETCTBYIOIIMM IporpaMMHbIM obecnieueHnem (110).

3. | JJaboparopHbIe 3aHATHS

[Tomemienue s MpoBeleHHs JTa0OPaTOPHBIX 3aHATUH OCHa-
HIeHHOE Y4eOHON MeOesblo, J0CKON MapKepoM MM MEJIOM



http://www.elibrary.ru)/

I'pynnoBeie  (MHAMBU-
NyallbHbIE) KOHCYJIbTa-
U1

[Tomewienue uisi IpOBEAEHUS TPYNIOBBIX (MHAMBUAYAJIbHBIX)
KOHCYJIbTAINH, yaeOHOH MeOebIo, JOCKOM MapKepOM WU Me-
JIOM

Tekymuii  KOHTPOJIb,
MIPOMEXKYTOUHAsI aTTe-
CTaIus

[ToMerienune aJisi MpOBEACHUS TEKYIIEH M MPOMEKYTOYHOM aT-
TECTallMH, OCHALIICHHOE YUeOHOH MeOebIo.

CamocrogreapHas
oora

pa-

Kabuner miast caMOCTOATENbHOM pabOoThl, OCHAIEHHBIH KOM-
NBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IOIKIIOYEHUS K CETH
«MHTEpHET», IPOrpaMMOi 3KPaHHOIO YBEIMUYEHUS U obeclie-
YEHHBIH  JIOCTYIIOM B  DJIEKTPOHHYI  HMH(OpPMAIMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA




Penenzus

Ha paboyyro y4eOHYI0 NPorpaMMy AHCHHNAHHE «DYHKUMOHANBHBIH aHATN3Y,
IU1A CTYACHTOB HANPABJICHHS TOATOTOBKH
02.03.01 MaremaTika ¥ KOMIBIOTEPHEIE HAYKH (KBaTHOHKAIHA «OaKaNasp»)

Kype «DyHKUHOHANBHEIN aHATH3» BXOJXT B CIIHCOK 00A3aTe/IbHEIX [HCLH-
mmH 6a3080# YacTH y4eGHOro IUIaHa NOAroTOBKY 0aKanaspoB MO HANPABJICHMUIO
02.03.01 MaremMarTika ¥ KOMIbIOTepHEIe HayKkn. MsyueHHe 3TOr0 Matepnana He-
00XONHMO JUIA TIONTOTOBKM BCECTOPOHHE PAIBUTOIO, KBANMHGHIHPOBAHHOIO Clie-
[HAIHCTa B 00/1aCTH MATEMATHKH,

PaBouas nporpamMma Kypea «OyHKUMOHANBHBIN aHATH3Y» BKIIOYAET B cebs
BCE HEOOXOAMMBIC CTPYKTYpPHBIE YaCTH M OTBEYaeT COBPEMEHHEIM TPeOOBaHMAM K
obyuennio u Bocrmranuio. Conepaanue pabouell MPOrpaMMbl NPeyCMAaTPHBACT
dopMupoBanre y obysarompxces paga obmenpoheccHoHANBHEIX B NpogeccHo-
HANLHBIX KOMIIETEHIHH, HeoOXoMMMBIX i AansHeiimel NpopecCHORANbHOM Jes-
TenbHOCTH. PactipeneneHue BpeMeHH, OTBOAHMOIO HA M3YYCHME PasnHYHBEIX pas-
HeNOB Kypea, BKMIOYas CaMOCTOSTENbHY!O paboTy, COOTBETCTBYET HX TPYIOEM-
KOCTH.

CTpykTypa M COflepiKaHue Kypca Hampapinenst Ha GOpMHPOBaHMe Y CTYACH-
TOB MATEMaTUYECKOH rPaMOTHOCTH H JOCTATOYHO XOPOWIO NPOAYMAHEl, 9TO OTpa-
KEHO B NpeanaraeMoi paboueil nporpavmve. Cozepxanie pasienos, HX pasjeie-
Hye MO BHAAM 3aHATHI, ¥ TPYAOEMKOCTE B Yacax OTBeHalT TpefoBare/IbHOCTH 1
uenecootpasHocTd. JIOr#Ka MOCTpoeHMs HPOrpaMMel obecneuuBaeT JNAKOHHY-
HOCTh WM3MOXKEeHWd, HeoOXOmuMYIo TpH OIPaHHYCHHOM BPEMEHH, OTBOJMMOM
yaeOupiM ruiaHom. OBNaeHKHe NPaKTUYECKHMH HABBHIKAMH W yMmenusnu obecre-
yupaercs naboparTopHbiMy 3aHATASMEA. B nporpammve copMynHpoBaHsl TEMBI ca-
MOCTOATENBHON BHEAYAUTOPHOH paboThi, NPHMEpPh! 3akaHuil AN KOHTPOIBHBIX
pabor, GuneTs A K3aMeHoB. B coOTBETCTRHM ¢ COBPEMEHHBIMH TPEOOBAHIAMY
NpUBSACHEI HE TONBKO MNEPeYHH OCHOBHOH M [ONONHUTENBHOH JHTePaTypEL,
nMerommiica B 6uGmuorexe BY3a, HO U gocTynubie g 00YUAOIIMXCA HHTEPHET-
HCTOYHHKH,

B ueion, paboyas nporpaMma no gucuunmEe « DyHKUHOHATLHEIH aHAIH3»
cocTaBneHa B coorsercTuy ¢ Tpebosanmsanvu GI'OC BO u nonHecTE0 OTBEHaeT
coBpeMeHHbIM TpeGoBaHuAM K KayecTBeHHOMY ofpasoparensnomy mpoueccy. B
CBS3M C 3THM OHA MOXET OBITh PEKOMEHIOBAHA [UIA WCTIONL30BAHMA B ydeOHOM
npouecce Haxanaspos no Hanpasaenmio 02.03.01 MaremaTuka ¥ KOMIIBIOTEPHEIS

HAYKH.

PeuenzenT
KaHAHAaT (PU3HKO-MATEeMATHYECKHX HaYK, N ’-\"
aoueHT kadeapst npuknagHoi marematuky KyoIr'TY ., Y/ K.A. Kupuit



Penensns

Ha paGouyio yueGHyio nporpaMMy JHCUHIIKHE]
«DYHKUNOHANLHBIH AHATHIY,
NpeAHasHAYCHHYIO JUIS CTY/ACHTOB HaNpasieHus NOATOTOBKH
02.03.01 MaremaTrka ¥ KOMIBIOTEPHEE HAYKY (Keannduramma «Gaxanaspy)

OYHKIHOHANBHBH QHAIMS ARIACTCA OMHKUM U3 6A3OBLIX BYIOBCKHX KYPCOB
¥ COCTaBAAET OCHOBY NOATOTOBKH KBANMDMLUMPOBAHHOIO Clieuuanucta B obiactu
marematHki. Vzyuenue yHKUMOHANBHOTO aHANM3a HEOOXOAMMO Kak s Aallb-
HEHINErD H3VYeHHs NHCLMIUIMH BRICIUEH MATEMATHKH H MEXaHMKH, Tak H JUIs Ha-
YUHO-HCC/ICOBATENLCKON JIeATENBHOCTH cTyneHTa. [loaromy cozaanme pabowuei
NPOrPaMMBE! TI0 JAHHOMY KYPCY ABJIRCTCH AKTYATBEILIM,

PaGouas nporpaMma gucumebl «DYHKUMOHANBHEIA AHANASY COUCPKUT
Bce HeoOXONMMBIE pasjensl W mpeaycMarpupaer popmupoBaHue y o0ydaiomuxcs
MaTeMaTH4YeCKOro annapara, BKIOYaouero B el MareMaTHYeCKHe 3HaHuA,
YMEHHS ¥ HABBIKH, @ TAKOKE PAA KOMIICTEHIMH, HEOOXOMUMBIX A JanbHeHmeH
npodecCHOHANBHOM JeATENBHOCTH.

[Tporpamma orsedaer coBpeMeHHBIM TpeboBaAHMAM K 00YHeHMEO ¥ OTpaKaet
COBpeMeHHbIe TeHieHuMHy B o0yuenun u socnuranny trunoctn. Coaepkanne pa-
Doyell mpOrpaMMbl OXBATHIBAET BECh MaTepHall, HEOOXOAUMBIH /1A oby4eHMs CTy-
NEHTOB BRICIIMX Y4eOHBIX 3apelenuii no nanpasnenmio «MaTeMaTHKa M KOMIEIO-
TEPHEIC HAYKHY.

PaGouas nporpaMma [aer UENOCTHOE MPEACTABICHHE O JHCUMILIMHE,
Crpykrypa 1 coepkanue Kypea B3aHMHO ONOJNHAIOT Apyr Apyra. B nporpamme
TIPHBEJCHE] NPHMEPB! 3aMaHKi U3 TeKYLWEH U NPOMEKYTOYHOH aTTecTaluu, ne-
peyeHi BONPOCOB BEIHOCHMBIX HA KOIOKBHYM M 3K3aMeH, MEPeYeHb OCHOBHON H
JOMONHHTCNBHON IMTEPATYPHI, AOCTYITHOR 00YYaIOUIMMCH,

B ofuwem, paGovas nporpamma no gucumrumie «DyHKUMOHANBHEIN aHa-
Jman coorsercrayer Tpebosanmsam OI'OC BO u orBeuaer COBpeMEHHRIM CTaHpap-
TaM KayecTBeHHOro obpaszosarenbHOro npouecca. lannas pabouas nporpamma
MOxer ObITH MCMOAB30BaHa AMA obecredenus OCHOBHON o6pa3oBaTeNBHON Mpo-
rpaMMEl o Hanpawsrerio noarorosku 02.03.01 Maremaruka M KOMNBIOTEPHbIC
HAYKM 110 aucipmnne «QyHKIMoHanbbiil aHaIu3»,

Peuensent '
HOKTOP DHIHKO-MATEMATHYSCKHX HAVK, 7/

npogeccop Kapeapsl MaTEMaTHIECKOrO
mopenuposarus Ky6I'y A.B. ITasnosa



