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1 ey v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI

1.1 Heanp AucHUNIIMHBI

Ienn ocBoeHMs AMCLUILUIMHBI OINpeNesieHbl (hefepalbHbIM I'OCYAAPCTBEHHBIM CTaHIap-
TOM BBICHIETO NMPO(ecCHOHANBHOTO 00pa30BaHUs MO CHeNUANbHOCTH «DyHIaMeHTalbHbIE Ma-
TEMaTHKa U MEXaHHKa», B paMKax KOTOpPOil IpenosaeTcs JUCLUILIMHA.

LenssMu ocBoeHMS TUCHUIUIMHBL «DyHKIIMOHAIBHBINA aHATTU3» ABISIOTCS (POPMHUPOBAHUE
y CTYIAEHTOB 0a30BbIX 3HAHUH IO (YHKUMOHAIBHOMY aHAIM3y, MATEMaTHYECKOW KYJIbTYpBI,
CHOCOOHOCTEH K alrOPUTMUYECKOMY U JIOTHUECKOMY MBILIUICHHIO; (POPMHUPOBAHUE U Pa3BUTHE
JMYHOCTH CTYACHTOB; OBJIJICHUE COBPEMEHHBIM amnaparoM (yHKIHOHAJIBHOIO aHAJIN3a JUIs
JATBHEHIIIEr0 MCIOJIb30BAaHMsI B JIPYTUX OOJACTAX MAaTEMaTHYECKOTO 3HAHUS M TUCHMIUIMHAX
€CTECTBEHHOHAYYHOT'O CO/IEPIKaHUS.

1.2 3agaun IUCOUILTAHBI

3ajayamMu U3y4eHUS TUCLUIUINHBI SBIISIOTCS:

1. VI3yyeHne OCHOBHBIX IPUHIUIIOB U METOJ0B (DYHKIIMOHAJILHOT'O aHAJIN3a.

2. ®opMHUpOBaHHE YMEHUN B 00JACTH MPUMEHEHHs] OCHOBHBIX METOJOB (DYHKIIMOHAIb-
HOT'O aHaJIM3a IIPU PELIEHUH KOMILIEKCa 3a7a4 TEOPUH U NIPAKTUKU YIIPABIICHHUS.

3. Bnagenue OCHOBHBIMM METOJIaMU Ha YPOBHE, [TO3BOJISIFOIIEM I0Jy4YaTh KaueCTBEHHBIE
pe3ynbTaThl IIPU PELIEHUH TEOPETUUECKUX U MPUKIIAIHBIX 3a/1a4.

4. [Tony4yeHre MPAaKTUIECKUX HABBIKOB Pa0OTHI ¢ METOaMH (PYHKITMOHAIBHOTO aHAIH3a.

1.3 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HucuuiuinHa «OyHKIMOHANBHBIM aHAIN3» OTHOCUTCA K 00s3arenbHOM yactu brnoka 1
"ucuuniauHel (Moaynn)" yueOHOro IJlaHa U SBJIAETCS OAHON U3 OCHOBHBIX JUCUUIUIMH B OCBO-
eHUM MaTteMaThueckux 3HaHMd. Kypc «DyHKIMOHANBHBIA aHAIM3» 4YUTaeTcs Ha 3 Kypce: 5-6
CEMECTpBHI.

Mecto kypca B NpoQecCHOHaNIbHON IOATOTOBKE CIEIHMaTUCTa IO HaNpPaBJICHUIO
01.05.01. «®@yHnameHTaIbHbIE MaTeMaTUKa U MEXaHUKa» OMpPENENsieTcs poJibl0 (PYHKIIMOHAIb-
HOTO aHaJn3a B (pOPMUPOBAHUM BBICOKOKBATU(HUIIMPOBAHHOTO cHelManucTa. JaHHas Iuciu-
IIJIMHA SIBJIAETCS OCHOBOIIOJIATAOIIEH JUIS JAJIBHEMIIEr0 N3Y4eHUs JUCLUILINH BBICIIEN MaTeMa-
TUKU U MEXAHUKH.

JUis yCHEIIHOTO OCBOEHHUS TUCIHUIUIMHBI OOyJarolMiics IOJDKEH Bia/leTh 3HAHUSMH,
YMEHUSMH M HaBBIKaMH 110 IporpaMMaM AUCHUILUIUH «MarteMaTHuecKkuil aHamu3y», «Anredopay,
«nddepenunanpHas TeoMETpuUs U TOMOJIOTUs», «KoMIIEeKCHBIN aHamu3».

1.4 IlepeyeHb MIaHNPYEMbIX Pe3yJIbTATOB 00y4eHHS MO JMCHUIIHHE, COOTHECEH-
HBIX C IVIAHUPYEMBIMH Pe3y/JIbTATAMH OCBOCHHSI 00pa30BaTe/JbHOM IPOrPaMMBbl

[Ipormiecc ocBOCHMS TaHHOW MUCIUTIIMHBI HAMIPaBJIEH Ha MOJy4YeHHE HEOOXOIUMOT0 00b-
éMa TeopeTHdeckux 3HaHui, oTBevyaromux TpedoBanusM OI'OC BO u He0OXOIUMBIX AJIS JalTb-
HEWIIIEero yCIEenIHOTO U3yYeHUs BCEX NUCIUILIMH BBICILIEH MAaTEMATUKH.

N3ydyenne nanHO# yueOHOW MHUCUMIUIMHBI HaIlpaBlieHO Ha (opmupoBaHue y oOydaro-
mmxcs obmenpodeccuoHanbHbIX U IpodeccuonanbHbix kommnereHiuil (OINTK/TIK).:OIIK-1,
IIK-1.



Nn- B pesynbrare uzydenus: yaeOHON NTUCIUTIIMHBI
No JIEKC Coneprxanue Komiie- oOyuaronuecs JOIKHbI
- KOM- TeHIMH (Ui e€ ya-
T eren- CTH) 3HATh yMeTh BJIA/IETH
805071
1. OIIK-1 | CocobeH  HaXoOJauTh, | OCHOBHBIE  TE€O-| pEIIaTh 3aJauyM| arrapaTom
(dbopMyIMpoBaTE U pe- | peMbl  TEOpHH | GYHKLUUOHAIb- (QYHKIIMOHAIb-
aTh aKTyalbHble W | JUHEHHBIX  HE-| HOTO AaHajHM3a; HOr0 aHaJn3a,
3HaYUMBIE  MPOOJIEMBI | IPEPHIBHBIX MPUMEHSTh I0- METOJaMHU
(GyHIaMEHTAJIbHOW Ma- | OIlepaTopoB, JTy4EeHHBIC MPUMEHEHUS
TEMAaTUKU U MEXaHUKHM | IPUHUUI  C)KU-| HABBIKU B JIpy- PTOrO ammnapara
MaloIMX O0TO00-| rmx  00acTIX K peLIeHUI0
paXEeHUH W JApy-| MareMatude-  Bajaay
rMe€ TEOpeMbl O| CKOTO 3HAHHS U
CYILECTBOBAaHUM | TUCIUILIMHAX
peleHnii  pa3-| ecTeCTBEHHO-
JUYHBIX KJIAcCOB| HAYYHOTO  CO-
YpPaBHEHUN; JepKaHusd; H0-
(GOpMyYIMPOBKH | Ka3bIBaTh
U J0Ka3aTellb-| YTBEPKICHUS
CTBa yTBepxJe-| QyHKIIMOHAIb-
HUM, METOJBI MX| HOO aHajlu3a,
JI0Ka3aTeabCcTBAa | CTABUTh 3aja-
YH, TIOJNB3YACh
S3BIKOM  (PYHK-
[IUOHAIBHOTO
aHaJIn3a
2 IK-1 CrnocoGeH ¢GopMynupo- | OCHOBHBIE IIO- | MaTeMaTHye- HaBbIKaMU
BaTh M pelaTh aKTy- | HATHs, OMNpele- | CKH KOPPEKTHO | MPUMEHEHMS
aIbHBIE W 3HAYMMBIC | JICHUS M CBOW- | CTaBUTh 3aJla- | OJYYEHHBIX
3agaun (QyHIaMeHTalb- | CTBA OOBEKTOB | UM, BO3HUKa- | 3HaHUH B JIpy-
HOW W TIPHKJIAIHON Ma- | QYHKIHOHAIb- | IONIMEe B TPHU-| THX O00JACTAX
TEMaTUKH HOTO  aHAJIN3a; | JIO)KEHUSX; MaTeMaTHue-
BO3MOYKHBIE NPUMEHSTHh TO-| CKOTO 3HaHUS
cdepbl UX CBSI3U | JIyueHHbIE U JUCLUIUIU-
U TPUIOXKEHHUS | HABBIKA B JIPYy-| Hax ecre-
B JIpyrux oOja- | TMX 00JacTsax | CTBEHHOHAY4-
CTSIX MareMaTH- | MaTeMaThde- | HOrO  cojep-
YEeCKOIr0 3HAHUS | CKOTO 3HAHMS M | KaHUA
¥ JUCHUIUIMHAX | AUCIUTUIMHAX
€CTECTBEHHOHA- | €CTECTBEHHO-
YYHOTO COJEp- | HAy4HOIO  CO-
KAHMS Jep KaHus

2 CTpyKTypa U co/iepKaHHue QU CUUILIHHBI

2.1 PacnipeaesieHre TPYA0eMKOCTH AUCHHUILIMHBI IO BHAaM padoT

OO6m1ast TpyI0€MKOCTh JTUCIIUIUIMHBI COCTABIISIET 8 3aUeTHBIX enuHHuIl (288 4acoB, U3 HUX
— 144,8 yaca KOHTaKTHON pabOTHI (B TOM YHCIIe: JEKIMOHHBIX 68 4., TabopaTopHbIX 68 4.; 8 ya-




co KCP, 0,8 « UKP ), 71,8 vaca camocrosTensHO# paboTsl, 71,4 yaca KOHTpOIk). B koHIIE 5
ceMecTpa MPOBOISTCS 3a4eT U DK3aMeH, a B KOHIIE 6 ceMecTpa — SK3aMeH.
Hx pacripenenenue mo Bugam padoT npeacTaBIeHO B Ta0IHUIIE.

By yuebnol paboThl Bcero CemecTtphbl
4acoB (gacel)
5 6
KonTakTHasi pabora, B TOM 4yHcJI€:
AyAUTOpPHBIE 3aHATHS (BCEro): 136 68 68
3aHsTHS TEKIIMOHHOTO THITA 68 34 34
JlaGopaTopHble 3aHATHS 68 34 34

3aHATHUSI CEMUHAPCKOTrO TUIA (CEMUHAPBI, IPaKTHYE-
CKHUE 3aHSTHSA)

HWNnas koHTaKkTHas padora:

KoHnTtpoib camocTositenbHOM padoThl (KCP) 8 4 4
[Tpomesxxyrounas arrecranus (MKP) 0,8 0,5 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe:

[TpopaboTka y4eOHOTo (TeOpEeTHIECKOro) MaTeprana 28 14 14
BrhinonHenne qoMaIHuX 3aiaHuii (pereHue 3a1a4) 28 14 14
[TonroroBka K TeKyIemy KOHTPOJIIO 15,8 7,8 8
KounTtpoJs:

[ToaroroBka K 3K3aMeHy 71,4 35,7 35,7
O0mas Tpya0eMKOCTh qac. 288 144 144

B TOM 4HcJIe KOH-
TaKTHas padora

3a4. ] 8 4 4

152,8 72,5 72,3

.2 CTpyKTYypa IMCUMILINHBI

PacnpeneneHI/Ie BUJI0B yqeGHoﬁ pa6OTLI " X TpYAOCMKOCTH I10 pa3jciyiaM IUCHUIIIINHBI.
Pazgensr JAUCHUIIIMHBI, U3y4YaCMBIC B IATOM CCMCECTPEC!:

Ne KoJsnuecTBo uyacos
pas- HaunmeHnoBanue
aeJa pasnaeyion AynuTtopHasi padoTa Bueayau-
Bcero TOpHas pa-
0ora
JI 113 JIP CPC
1 2 3 4 5 6 7
1 | Mepa u unrerpan Jle- o8 8 10 10
Oera
2 | banaxoBbl mpocTpan- 29 8 6 8
CTBa
3 | 'usbepToBHI MIpO- 20 6 6 8
CTpaHCTBa
4 | Jlunelinbie omepaTopsl 31,8 10 12 9,8
Hroro: 34 34 35,8




PaS,Z[eJIBI JUCIHUILIMHBI, U3y4a€MbIC BO IIECTOM CEMECTPE!

Ne KonuuecTBo yacoB
pas- HaumeHoBanue AyaurtopHas padora BueayauTop-
aena paszieioB Bcero Hasi padora
J I3 JIP CPC
1 2 3 4 5 5 6
5 | IIpyHIMIIBI HETTOABUKHOM
o 8 28 8 8 12
TOYKHU
6 | BrnonHe HenpepbIBHBIE OIe-
pep 56 20 20 16
paTopsl
7 | DnmeMeHTbl  HEIMHEMHOro
2 6 6 8
aHanM3a
Hroro: 34 34 36
HToro nmo qucumminne: 68 68 71,8
2.3 Coneprxanue pa3aeioB JUCHUNIMHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA
Ne dopma Te-
HanmeHnoBanue
n/ Conep:xanue pa3aena KYILero
pasjiena
n KOHTPOJIst
1 2 3 4
Konbro, O -koipmo MHOXeCTB. Mepa. BepxHsst | YeTHBIN onpoc
Mepa. JleberoBo mpomomkeHue Mepel. Mepa Jla-
Oera Ha TpsAMOI U TIOCKOCTH. M3mepumbie QyHK-
Mena i HHTe uuu. O -ctynenyarbie gyHkuuu. Uurterpan JleGe-
p ra. CBolicTBa: aJJIMTUBHOCTD, MOJIO)KUTEIBHOCTD,
1 rpan Jlebera
O -aJIUTUBHOCTb, a0COJIIOTHAs HEMpPEPBIBHOCTb.
[IpenenpHblli NEepexon MOJA 3HAKOM HHTErpaia
JleGera. CBs3p uHTerpana Jlebera ¢ mHTErpajiom
Pumana.
JIuneliHple W HOpPMHUpPOBaHHBIE NpocTpaHCTBA. | KoymokBuym
Hopma. Tomonoruss HOPMHUpPOBaHHBIX  IIPO-
cTpaHcTB. OCHOBHBIE TPOCTPAaHCTBA. OKBHBa-
2 banaxoBbl I1po-
CTDAHCTED neHTHele HOpMBL. Cxomumocts. Ilomsble mpo-
p cTpaHcTBa. [IpuMepbl HEMOJIHBIX NPOCTPAHCTB.
ITononnenue npoctpancTB. KoHEYUHOMEpPHBIE ITPO-
CTPAHCTBA.
CkanspHoe mnpousBeneHue. [ unbbepToBbl mpo- | KommokBuym
cTpancTBa. OpToronanbHocTh. Teopema Iludaro-
a, TeopeMa O JUaroHasAX NapajuielIorpaMMa.
3 ['unp6epToBbI ba, p A P P
DOCTDAHCTE OptoronansHoe nomnosnHeHue. lIpoeknus snemeH-
pocTp Ta Ha noamnpocrpaHcTso. IIpouecc oproronanusa-
unu ['pamma-IlImuara. Paner @ypse. [lonneie cu-
CTEMBI.
JIunelinple HenpepbiBHbIE omnepartopsl. Hopma | YcerHbI onpoc
. oneparopa. IlomHOTa MpPOCTpaHCTBA L(X,Y).
4 | Jluneiinble ome-

paTopsl

[Ipunuun paBHOMepHOM orpanndeHHoctu. O6pa-
TUMOCTh JIMHEHHBIX omnepaTopoB. Teopema bana-
xa-lIreliHraysa. Teopema XaHna-banaxa. JIuneii-




Ne dopma Te-
n/ Haumenosanue Coaep:xanue pasgesa KYILIero
pasaeJia
1| KOHTPOJIA
1 2 3 4
HBIM (YHKIIMOHAT B THJIOEPTOBOM IPOCTPAHCTBE,
B JJPYTUX IPOCTPAHCTBAX.
TTpHHLHIb He- [Tpunimn CoKUMAIOLLIX otoOpakenuit. [Ipuniumn | YcTHBIN onpoc
5 HOBHKHOM [Maynepa. Kpurepuii Xaycnopda. Teopema Ap:
UK uens. IlpuMeHeHMsT NPUHLMIOB HEMOJBHKHON
ToukH. IHTerpanbHble ypaBHEHUS.
CrekTp TMHEMHOT0 HEMPEPHIBHOTO OIEepaTopa. VYcerHblii onpoc
Pe3zonbBenTa. Henycrora cniektpa. CriekTpanbHbIi
panuyc. Bnionne HenpepbiBHbIE oniepaTtopsl. Co-
Brionse Herpe- HpsbKeHHbIE onieparopbl. KoneuHoMepHBIe onepa-
6 PhIBHbIC OTIEpa- Topsl. IIpencraBienre BIogHEe HEMPEPHIBHOTO
TOpbI orepaTopa B BUJI€ CyMMbl KOHEYHOMEPHOI'O U Ma-
soro o Hopme. Teopust @penronbma. Cexktp
BIIOJIHE HENIPEPBIBHOIO orepaTopa. Teopema
I'unp6epra-llImunara. Teopus @pearonbma s
MHTETrpaJIbHbIX YPaBHEHUN
Cnalblit 1 cunbHBINA AuQdepeHnnan HeTuHeHHOro | Y CTHBIN onmpoc
7 3J1“eMeHTm Henw- | QyHKIIMOHAa. DKCTpeMyM QyHKIroHaa. Kiac-
HEWHOI'0 aHaJIM3a | CHYECKHUE 3a/1a4yi BApUALIMOHHOTO UCUUCIICHHUS.
Ypasuenus Ditnepa.
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA HE MPEIyCMOTPEHBI
2.3.3 JIaGopaTopHble 3aHATHSA.
Ne HaumeHnoBanue . ®opma
TemaTuka J1a00paTOPHBIX 3aHATHI TeKyl1ero
n/n pa3nesia
KOHTPOJIs
1 2 3 4
Mepa u unterpan | Konbiro, O -konbiio MHOkeCTB. Mepa. Bepx- | IIpoBepka  mo-
1 Jlebera Hss Mepa. Mepa JlaGera Ha mpsMOi M IJIOC- | MAlIHETO  3aja-
koctu. M3mepumbie Gpynkimu. Uurerpan Jle- | HUs  (3amaun)
6era. [IpenenbHblil nepexoa moj 3HakoM HH- | KoHTponbHas
terpana Jlebera. pabota
2 banaxoBsl ipo- | JInHeliHBIE HOpMHMpOBaHHBIE IpocTpaHcTBa. | [IpoBepka  no-
CTpaHCTBa Hopma. CxogumocTs B pa3auyHbIX HPO- | MalllHEro 3aja-
CTPaHCTBAax. HUS  (3a7maum)
Y cTHBIN onpoc
3 | I'mnbbeproBel mpo- | CkansipHoe mnpousBeneHue. [ unbbeproBsl | [IpoBepka  jgo-
CTpaHCTBa npoctpancTBa. [Ipoekuus snemMeHTa Ha MOJ- | MalllHEro 3aja-
npoctpancTBo. Ilpouecc oproroHanuzanuu | HUS  (3a1a4m).
I'pamma-IlImunra. Pagsr @ypee. KoHntponbHas
pabota
4 | Jluneiinsle onepa- | JIu"eiHble HenpepbIBHbIE onepartopsl. Hopma | IIposepka  mo-
TOPBI orepaTopa (o1eHka 1 BbruuciaeHue). OOpaTu- | MamHero 3ana-
MOCTb JIMHENHBIX ONIEPATOPOB. HUS (3a]a4n).
5 [Tpunuune! Heno- | [lpuHnun cxxumaromux oroOpaxenuid. [Ipu- | IlpoBepka  go-

JBIKHOM TOYKU

MCHCHHS NMPUHIUIIA CKUMAIOIIUX 0T06pa>1<e-

MaliHero 3aja-




dopma
Ne HaunmenoBanue .
TemaTnka J1a0OpPaTOPHBIX 3aHATHI TeKyl1ero
n/n pasaena
KOHTPOJIsA
Hui. HTErpaibHbIC ypaBHEHUS. HUA  (3azadm)
KonTponbhas
pabora
6 | Brnonne HenpepsiB- | CekTp JMHEHHOro HeNmpepbIBHOTO oneparto- | [IpoBepka  1o-
Hble oniepaTopsl | pa. PezonbBenTa. CrieKTpasibHbIN paguyc. MalIHero 3aja-
Conpspkennble onepatopsl. CamoconpsikeH- | HUsL  (3a7a4u)
HbIE ornepaTopsl. Teopus Ppenronbma. KoHntposbHas
CriekTp BITIOJIHE HEMPEPBIBHOTO OIlepaTropa. pabota
Teopus ®pearonbma aJi HHTETPAIbHbBIX
ypaBHEHUH.
7 DNEeMEHTHI HENlU- . . IIpoBepka  nmo-
N CnaOb1ii ¥ cUIbHBIN TUddepeHIran Heau- DOBEP A
HEHHOTro aHamu3a . MAaIlIHero 3aja-
HEHHOro QpyHKIHOHANIA. DKCTpeMyM (QyHK-
. HusA  (3agaun),
LuoHaa. YpaBHeHus Diepa. .
YCTHBIN OIpPOC
2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IPOEKTOB) KypCOBbIE pPaOOTHI HE
IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH pPadoThl
00y4YaOIIUXCS 110 JUCHHUILIMHE (MOYJII0)

HepequL y‘le6H0'MCTO,I[I/I‘IeCKOFO obecnieyeHus JUCHOUITIIMHBI

cramus (3K3aMeH)

Ne Bun CPC TI0 BBITTOJIHEHHIO CAMOCTOATEIBHOM paboThI

1 2 3

1 |[[Ipopabotka yuyeOHOro |MeTonuyeckue yKa3aHHs IO OpPraHU3alUH CaMOCTOSTEIbHOU
(TeopeTnueckoro) Mare- [paboThl, yTBEPKICHHbIE KadeIpoil (yHKIMOHAIBHOIO aHaIN3a U
puaia anreOpsl mporokos Ne 1 ot 30.08.2019 r

2 |BeimonHeHue oMalHuX (MeToanYeckre YKa3aHus 10 OpPraHu3alldi CaMOCTOSATEIbHOM
3aaHuil (perieHue 3a-  |padoThl, YTBEpKIeHHBIE Kadeapor PyHKIIMOHAIBHOTO aHAIN3a U
nay) anreOps! mpotokoa Ne 1 ot 30.08.2019 r

3 [lloaroroBka k TekymeMmy MeToan4YecKre YKa3aHWs 10 OpPTaHM3alMH CaMOCTOSTEIbHOM
KOHTPOJIIO paboThl, yTBep)KIeHHbIE Kadenpoil (yHKIIMOHATBHOI'O aHAIU3a U

anreOpsl mporokos Ne 1 ot 30.08.2019 r
4 [IIpomexxyTouHas arTe- |MeToAMUYECKUE YKa3aHUs 110 OpraHU3alui CaMOCTOSTENbHOM

paboThI, yTBEpXkKACHHBIE Kadeapoil PyHKIIMOHAIBHOTO aHAIN3a 1
anre6psl npotokon Ne 1 ot 30.08.2019 r.

VY4eOHO-METOMNYECKUAE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydarolmUXCs U3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 310poBbsi (OB3) npenocrasistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBBS U BOCIIPUATHS HH(DOpMALIUU:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIEeHUsIMH CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA.
JUist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,




JlaHHBII TIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBHCHUMOCTH OT KOHTUHTEHTa 00Y-
YarOLIUXCA.

3 Oopa3oBaTe/ibHbIE TEXHOJIOTHH

HpI/I HN3YUCHUHN JAHHOI'O KypcCa MCIIOJIB3YIOTCA TPaAUIITMOHHEIC JICKIUH U J'Ia60paT0prIe
3aHATUA.

]_ICJ'IB J'Ia60paTOpHBIX 3aHATHH — HAaY4YUTh CTYACHTA IIPUMCHSATH IIOJTYUYCHHBIC HA JICKIUAX
TCOPCTUUCCKHUEC 3HAHUA K PCIICHUIO U UCCIICAOBAHUIO KOHKPCTHBIX 3a4a4. B kaxgom CCMECTPC
MMPOBOASATCA KOHTPOJIbHBIC pa6OTI)I AJI1 IPOBEPKHU YCBOCHUA MaT€purajia CTyACHTaMH.

I[HSI Jul ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHUEM BHeKTpOHHOﬁ IIOYTHI.

4 OueHoO4YHbIE CPeCTBA IJI TEKYILIEr0o KOHTPOJISl YCIIEBAEMOCTH U IIPOMEKYTOUYHOM
arrecTauuu

VYuyebHas AeATeNbHOCTh IPOXOJIUT B COOTBETCTBUM C Ipa)uKoM yueOHOro mporecca.
[Tpouecc camMocTOATENBHOM pabOThl KOHTPOJIUPYETCS BO BPEMS ayJUTOPHBIX 3aHITHUH U HH]IH-
BUYaJIbHBIX KOHCYJIbTalUM.

OneHOYHBIMU CPEICTBAMU JUCIHMILIMHBL SBIISIOTCS CPEACTBA TEKYIIEro KOHTPOJs (KO-
JIOKBHYMBI, YCTHBIC OMPOCHL), a TaK)Ke Ha Ja0OPaTOPHBIX 3AHATHAX — KOHTPOJIbHBIC PabOTHI,
IIPOBEPKA JOMAITHUX 33JaHUI) U IPOMEXKYTOUHAs aTTecTanus (3a4eT, 3Kk3aMeH). Y CTHBIH orpoc
10 TEOPETUYECKOMY MaTepHaly IpOBOIUTCS Ha J1AOOPATOPHBIX 3aHSITHUSAX.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /sl MPOBeIeHUs TeKyIel aTTecTauuu

Bonpocsl 1J1s1 yCTHOT0 0IIpoca 1o TeMe:
«Mepa u unrerpaJ Jleoera»

W3MepuMble MHOXKECTBA.
N3mepumsbie GyHKINU.
Onpenenenue unrerpana Jlebera
CaoiictBa unTerpana Jlebera.

N

«JInHelHbIE onepaToPb»

HenpepsiBHBIEC TUHEHHBIE ONIEPATOPHI.
IIpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.
HopMma nuHeiHOTro HenmpepbIBHOTO ONepaTopa.
[IpyHIMI paBHOMEPHOM OIrPaHUYEHHOCTH.
OO6paTHbI€ onepaTophl.

CBoiicTBa 00paTUMBIX OMEPATOPOB.

ocoarwNE

«IIpMHUMIIBI HEMOABUKHOU TOYKH»
1. OmpeneneHue cKUMAIOUIETO ONEPATOPA.
2. TlpuHuun cxxumaromux orodpakeHui (hopMynupoBKa).
3. MoXeT 11 CKUMAIOIIIH OTIepaTop UMETh HECKOIBKO HETOBIKHBIX TOYEK?
4. OTHOCUTEIIBHO KOMIIAKTHOE MHOKECTBO.
«BmoJsiHe HenpepbIBHbIE ONIEPATOPHD)
1. Omnpenenenue BIOJIHE HEMPEPHIBHOTO OMIEPATOPA.
2. TlpuBemute mpuMep BIIOJTHE HEMPEPHIBHOTO OTIEPaTOpa.



SIBnsieTcs MU TOKECTBEHHBINA OMEPATOP BIOJIHE HEMIPEPHIBHBIM?
ChopmynupyiiTe nepByto Teopemy Openroabma.
Cdhopmynupyiite BTOpyto Teopemy @pearonbma.
Chopmynupyiite TpeThio TeopeMmy Ppenroabma.

©o ok w

«JIeMEeHTBI HEeJIMHEIHOI0 AHAJIN32)
1. Omnpenenenue cuinpHOTO MU depeHmrana.
2. Omnpenenenue cinaboro nuddepeHuana.
3. Ompenenenue 3KCTpeMyma.
4. Heobxomumoe yciaoBHE 3KCTpeMyMa (PyHKITHOHAA.

Bonpochl k Ko10KkBUYMY 10 Teme «baHaxoBbl npocTpancTBa. 'mib0epToBBI IPOCTPaH-
CTBa»
1. JIuneliHble POCTpAHCTBA.
. HopmupoBaHHbIE IPOCTPAHCTBA.

. [IpocTpancTBa |B u |p.

2
3
4. Tononorust HOPMUPOBAHHBIX IPOCTPAHCTB.

5. Teopema O BIOKEHHBIX IIapax.

6. Teopema bapa.

7. KoneuHoMepHbIe MPOCTPAHCTBA.

8. IlpocTpaHcTBa co cKansipHBIM IIpou3BeneHueM. HepasenctBo Komm-byHsikoBckoro.
9. Teopema 0 nUaroHajusxX napajuienorpamma.

10. Teopema I[Tudaropa.

11. Teopema o POEKITUH.

12. JluHeliHas 3aBUCUMOCTh M HE3aBHCHMOCTD.

13. OHC. Ilponecc opToroHanu3aIH.

14. Psn ®Oypoe.

15. Yactuunas cymma psina Oypee.

16. Cxomumocts psiga Dypre.

17. Teopema @umepa-Pucca.

O0pa3ubl KOHTPOJIBLHBIX PadoT
S cemecTp
1.Haiitu mepy JleGera ciienyromux MHOXKECTB:

o0
1 1
a) M = U n——,n+ ,
2 n 3”—1
n=1
6) M ={-1-0,9,-08]}.
2.BLI‘{I/ICJ'II/ITB, €CJIM BO3BMOXXHO, UHTCTpall He6era OT CJICAYIOMUX (I)yHKI_II/II\/'I 110 JaHHBIM MHOXKCEC-
CTBaM.:

x,x€[02] N Q,

_3,xelog\Q, xloq]

a)H@:{

6) f(x) :zin, X € [n;n+1), X € [L;+00)

e” xeK,
B) f(X)=11 xe[0,05]\K, xel0]
-3,xe(0,51]\ K
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sinx, xe[0;7/2]\Q,
r) f(x)={cosx,xe(z/2;7]\Q, xe[0; 7]
x? =3x,xe[0; 7] " Q
3.IIpoBeputs, 0O6pazyer i V ITUHEHHOE MOANPOCTPAHCTBO MPOCTpaHCTBA X:
X =RV =xeR®:x +X, +X, =O}
4. SIensiercs mu pyuknus @(X) = 2|X1 + X, | HOPMOii B IpocTpaHcTBe RZ.

5. Cxopndrcs M MOCNIE0BATEIbHOCTU B YKa3aHHBIX IIPOCTPaHCTBaX. B ciayyae cxonqumoctu yka-
3aTh Mpeaed.

al,, x, = (0,0,...,0,%,0,..};

byclod] x,(t) =t*.

6. HaiiTu npoekiiio BekTopa Ha MOAIPOCTPAHCTBO U PACCTOSTHUE OT BEKTOPA 0 MOIIPOCTPaH-

CTBa
a)] a= 1 i i i
21 2 y 22 ,23 yorey 2n yoen

Ha oANpocTpaHcTBO M = {X el, : x= (0,0,...,0 X .4, X )}

1 Ang1r Rpgoaees
b)I¥, a=(12]1) na noampoctpancreo M = {X eld:x —x,= O}.
7. IIpoBepHTH JIMHEHHOCTH ONIEPATOPOB:

a)A:R* > R® Ax =(x12,x1 +x3,x§);

b) A:C[01] - C[0.1] (AX)(t) = Xx*(t).

8. O1ieHUTHh HOPMY CIIEAYIOIIUX OMEPATOPOB:

2 -3 6)(x
QAL -1 Ax=-3 0 4]|x|;
2 -6 1)|x,

b) A:C[0.1] —» C[0,] (AX)(t) = t°x(t) .
6 cemecTp
1. I[OKaSaTI), 4YTO YpPAaBHCHHUC UMCCT PCIUICHNC
1.
X==sInX+2.
3

2. I[OKaSaTB, HCIIOJIB3YS MPUHIMUIT CKATBIX OTO6pa)KCHPII>i, YTO CHCTEMAa HMMECT €IMHCTBCHHOC
perieHue

1 1
x1=5x1—§x2+2
X —lx +1x +5.

3. HaiiTu ciekTp u CeKTpalbHbIA paguyc onepatopa A:
a) Al 1, AX=(X + Xy, Xy, Xgyen ey Xpy..);

6) A:C[0,] — C[0], (AX)(t) = j x(s)ds.
0

4. PemmuTh ypaBHEHHE
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x(t) = jtzsx(s)ds +1

5. Haiitu XxapakTepucTU4ecKre 3HaUeHHs U COOCTBEHHBIC (DYHKIIUN

CoNoOR~wWNE

X(t) = j (t%s + 5)x(s)ds
0

4.2 ®oH/1 OLIEHOYHBIX CPEJCTB /ISl IPOBEIeHUsI POMEKYTOYHOM aTTeCcTaluu
[IpuMepHBIX IepeueHb BOMPOCOB K HK3aMEHY.

5 cemecTp
W3meprmble MHOXKECTBA.
W3mepumbie GyHKIUU.
Wurterpan Jlebera (KOPpEeKTHOCTS ).
CsaoiicTBa unterpaina JleGera.
6 — aJIUTUBHOCTH UHTerpaia Jlebdera.
AOcomoTHas HeNPepBhIBHOCTH HHTErpasa Jlebera.
Teopema Jleu.
Jlemma Dary.
Teopema Jlebera.

. ITpoctpanctio Lo(A).
. JInHenHbIe MPOCTPAHCTBA.
. HopmupoBanHbie mpocTpaHcTBa.

. IIpocTtpaHncTBa |B u |p.

. Tormosiorust HOpMHUPOBAHHBIX IPOCTPAHCTB.
. Teopema 0 BIOXKEHHBIX IIApax.

. Teopema bapa.

. KoneunomepHsble npocTpaHcTBa.

. IIpoctpancTBa co ckanmsspHbIM npousBeneHneM. HepasenctBo Komm-byHsAKOBCKOTO.
. Teopema o nuaroHasnsax napajuienorpamma.
. Teopema ITudaropa.

. Teopema o npoekuuu.

. OHC. Tlporecc opToroHaau3aIym.

. Psag @ypee.

. HactnuHas cymma psaa @ypse.

. CxomumocTs psaa Pypse.

. Teopema ®@umepa-Pucca.

. HenpepbIBHBIE JINHEHHBIE ONIEPATOPHI.

. HenmpepbIBHOCTh HHTETPATILHOTO ONEPATOPA.
. IIpocTpaHCcTBO IMHENHHBIX ONIEPATOPOB.

. Monnota £(X,Y).

. IIpyHIMIT paBHOMEPHOW OTPaHUUYEHHOCTH.
. Teopema banaxa — IlITeliHraysa.

. Teopema Xana — banaxa.

. CnienctBus teopemsl XaHa-banaxa.

. O6mmii Bug ynkiuonana B H.

6 cemecTp
[TpuHIMI CKATBIX OTOOPAXKEHUH.
Teopema Xaycaopda.
Teopema Apuens.
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4. Ilpunuun Haynepa.

5. IlpuMeHeHHEe NPUHIMIIOB HEMOABUKHON TOUYKH K CUCTEMaM.

6. HWuTerpanbHble ypaBHEHHUS.

7. OOparumblie oniepatopsl. Teopema banaxa.

8. OmepaTopsl ¢ MaJIO HOPMOHA.

9. OOparumocTh OIM3KUX ONEPATOPOB.

10. CrexTp omeparopa u ero cBoictna. [Ipumepsr.

11. Pe3onbBeHTa oneparopa u €€ cBoicTBa. TeopeMa 0 HEeIyCTOTE CIIEKTPA.

12. CnextpanbHbIil paguyc oneparopa U GopmMymna ais ero BeraucieHus. CneKTpanbHbIi pa-
nuyc onepatopa Bonbreppa.

13. BrioniHe HenpephIBHBIE ONEPaTOPhl M UX CBOICTBA.

14. BriosiHe HENPepbIBHOCTH MPEAEIbHOIO OIepaTopa.

15. BriosiHe HENPEepPBIBHOCTh MHTETPAIILHOTO OllepaTopa.

16. Conpsikennsie orneparopsl B H .

17. CBoiictBa A"

18. BriosiHe HENpepbIBHOCTh CONPSKEHHOTO OIepaTopa.

19. ConpsikeHHBII UHTETPATBHBIN OIIepaTop.

20. 3amkuayTOoCcTh IM(1 — A).

21. KoHeyHOMEpHBIE OTIEepaTOPHI.

22. Annpokcumanus BIOJIHE HENPEPhIBHBIX ONEPATOPOB KOHEUHOMEPHBIMH.

23. IlepBas Teopema @pearonpma.

24. Bropas teopema @penroabpma.

25. Tpetps Teopema Ppearonbma.

26. TeopeMa 0 CIEKTpe BIOJIHE HENPEPHIBHOTO OIlEpaTopa.

27. CaMOCOTIPsKEHHBIE OTIEPATOPBI U KX CBOWCTBA.

28. CyIecTBOBaHUE HEHYJIEBOIO COOCTBEHHOI'O YMCJa y BIOJHE HENPEPhIBHOIO CaMOCO-
NPSOKEHHOTO OIepaTopa.

29. Teopema 'mnb6epra—LlIMuara.

30. UnTerpanbHble ypaBHeHUS. Teopembl dpenaronbma.

31. UnTerpanbHble YpaBHEHUS C BBIPOKICHHBIM SIPOM.

32. nTerpanbHble YpaBHEHUSI C CHMMETPHYHBIM SIIPOM.

33. Cnabpblii 1 cuibHBIN Auddepenan HemMHeHHOro (PyHKIMOoHAaA.

34. DxcTpemMyM QyHKIHMOHANA.

OneHouHble cpeAcTBa AJIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMHA BO3MOKHOCTSIMH 3/10pO-
Bbsl BBIOMPAIOTCS C YIETOM UX WHIUBUAYAIbHBIX ICUXO(PU3NUECKHX OCOOCHHOCTEH.

— MIpU HEOOXOIMMOCTH MHBAJIUAAM M JIMIIaM C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIISETCS JOTIOJHUTEILHOE BPEMs JIJIsl IOJTOTOBKM OTBETA HAa 3K3aMEHE;

— IIpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAIN/IOB U JIUI C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbS MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSMU;

— IIpY HEOOXOAUMOCTH JJIsl 00YHaIOIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
¥ MHBAJIMJOB IpOIlelypa OLIEHUBAHUS PE3yIbTaTOB OOYyUYEHMs MO JUCLHUILUIUHE MOXET MpPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

[Iponienypa ornieHMBaHUSI PE3yJIbTATOB OOYYEHHMsS WHBAIMIOB U JIUI] C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/10pPOBbsI MO0 AUCHUILTNHE (MOIYJIO) MpeAyCMaTpHUBAET MPEIOCTaBICHNUE HH-
¢dopmanuu B hopMax, aIanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbS M BOCHPUATHUS HHPOpMa-
IUH:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B rieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,
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— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOLIIXCS.

Kpumepuu oyenusanusa no npomexcymounoi ammecmayuu

3adeT BBICTABISCTCA IO pe3yibTaTaM pabOThl CTYAEHTa B TeueHue cemectpa. OTmerka
«3a4TEHO» BBICTABIIACTCS CTYIEHTaM, KOTOPBIE PEryJISIPHO MOCEIIANN 3aHATHUS, BBIIOIHIIN J0-
MalHue paboThl, HAKMCAIN KOHTPOJIbHBIE pabOTHI HA MOJIOKUTENbHbIE OIIeHKH. OTMETKa «He3a-
YTEHOY» BBICTABIISIETCS CTYJEHTaM, KOTOpbIe IPOImycTUiIn 6omee 60 % 3aHATHI U HaIUCAIN KOH-
TPOJIbHBIE PA0OTHI HA HEY10BIETBOPUTENIbHBIE OLIEHKH.

OneHuBaHue OTBETA HA SK3aMEHE, OCYILECTBIISETCS 110 CIEIYIOIIUM KPUTEPHUIM.

OneHka «0TJIMYHO» BBICTABISETCS CTYIEHTY, IOKA3aBIIEMy BCECTOPOHHHUE, CUCTEMATH-
3MpOBaHHbIE, ITTyOOKHE 3HAHUS Y4€OHOH MpOrpaMMbl AUCLHUIUIMHBL U YMEHHE YBEPEHHO NpUMe-
HATh UX Ha MPAKTUKE MPU PELIEHUH KOHKPETHBIX 3ajay;

OneHka «X0pouo» BhICTABISAETCS CTYACHTY, €CIIU OH TBEPJO 3HACT MaTepHuall, [paMOTHO
U IO CYIIECTBY U3JIaraeT €ro, yMeeT PUMEHSTh OTyYeHHbIE 3HaHUS Ha IPAKTHKE, HO JIOMyCKa-
€T B OTBETE WIN B PELIEHUH 3a1a4 HEKOTOPbIE HETOYHOCTH;

OneHka «y/A0BJIETBOPUTEJBHO» BBICTABISETCS CTYACHTY, [10Ka3aBIIEMY pa3pO3HEHHBIN
XapakTep 3HaHWUU, HEJOCTaTOYHO MpaBWIIbHbIE (OPMYIUPOBKU 0a30BBIX MOHITUMN, HAPYLICHUS
JIOTUYECKON MOCIEA0BATEIbHOCTU B U3JIOKEHUU MPOrpaMMHOr0 Marepualia, HO MpPH 3TOM OH
BJIaJie€T OCHOBHBIMHU pa3ziesaMH y4eOHOH porpaMMbl B HEKOTOPOM 00beMe, HE0OXO0AUMOM IS
JABHEHIIIET0 00YYeHUSI U MOYKET MPUMEHSTH MMOJyYeHHBIE 3HAHUSA 10 00pa3ily B CTaHAAPTHOM
CUTYallUu;

OneHka «HeyI10BJIeTBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HaeT 0O0jb-
mieil 4acTM OCHOBHOT'O COJEp)KaHUS y4eOHOM MporpamMMbl JUCLUILIMHBI, JOMYyCKAaeT IpyoOble
OlMOKK B (POPMYJIMPOBKAX OCHOBHBIX MOHSATHI TUCIUIUIMHBI U HE YMEET MCMOJIb30BaTh IMOJIY-
YEHHBIE 3HAHUS MPU PELIEHUH TUIIOBBIX IPAKTUYECKUX 3a7ad.

5 IlepevyeHb OCHOBHOIi M 10NIOJHUTEJIBLHOM y4eOHOM JUTEPATypPbl, HEOOX0AMMOM
JJI51 OCBOCHHS TUCHHUIINHBI
5.1 OcHoBHas quTeparypa:

1. Kosnmoropos, A.H. DneMenTs! Teopun GyHKINH 1 (YHKIIMOHATLHOTO aHATN3a
[DnexTponHsbIit pecypc] : yaed. mocodue / A.H. Koamoropos, C.B. ®oMuH. — DJIEKTPOH. J1aH.
— Mocksa : ®usmariur, 2009. — 572 ¢. — Pexxum nocryma: https://e.lanbook.com/book/2206.

2. [Tynses B.®., [amrok 3.b. COopHUK 32124 10 PYHKIIMOHATHFHOMY aHAIN3y. M.;
Nxesck: HULL «PerynspHas xaoTnueckas Mexanukay, 2010.
3. Odunumonenkosa, H.B. CoopHuk 3a1a4 o GyHKIIMOHATHPHOMY aHAIHU3Y [ Dek-

TPOHHBIH pecypce] : yuebd. mocodbue — DnekTpoH. naH. — Cankt-IletepOypr : Jlans, 2015. —
240 c. — Pesxxum pocryma: https://e.lanbook.com/book/65041

JIJis OCBOCHHMS AUCIUILTAHBI HHBAJTMAMH U JIMIIAMA ¢ OTPAaHWYCHHBIMU BO3MOKHOCTSIMH
3I0pOBbS MMEIOTCSI M3JaHHsI B DJICKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanvy u «bubIUOKTYOY.
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https://e.lanbook.com/book/2206
https://e.lanbook.com/book/65041

5.2 lomotHuTEIBHAS IUTEPATYpPA:

1 Jhiocrepruk, JI.LA. KpaTkuii kypc G yHKIHOHAIBHOIO aHanu3a [DNeKTPOHHbIH pecypc] :
yue6. mocobue / JLLA. Jlrocreprauk, B.1. CoboneB. — DnekTpoH. nan. — CaHKT-
[TerepOypr : Jlanb, 2009. — 272 ¢. — Pexxum pocryma: https://e.lanbook.com/book/245

2 Tpenorun, B.A. ®yHKuMOHATLHEIN aHanu3 [DNeKTPOHHLIH pecype] : yue6. — DIeKTpPOH.
naH. — Mocksa : ®uzmaraut, 2002. — 488 c. — Pexxum nocryna:
https://e.lanbook.com/book/2340

3 Tpenorun, B.A. 3aiaun 1 ynpaskHeHHUs 110 PYHKIHMOHAILHOMY aHAIN3Y [ DIEKTPOHHBIH
pecypc] : yue6. mocodue / B.A. Tpenorun, b.M. ITucapesckuii, T.C. CoboneBa. — Diek-
TpOH. 1aH. — Mocksa : @uszmariut, 2005. — 240 c¢. — Pexxum gocryna:
https://e.lanbook.com/book/2342. — 3ari1. ¢ skpaHa.

4 amok 3.5., Hamoxk M.B. ®ynkuuonansHblii anamus. Ipocsemenue-I0r, Kpacuonap,
2014.

6 Ilepeuenb pecypcoB HHGOPMALHOHHO-TeIeKOMMYHUKANIMOHHOH ceTn « UHTEp-
HeT», He00X0AMMBIX /IJIsi OCBOEHUS TUCIHUILIMHBI

1. EcrectBeHHO-Hay4yHbIH moprain - http://en.edu.ru/

2. Kparkuii cipaBouHrk 1o marematuke - http://matembook.chat.ru/

3. MaremaTu4ieckuii moprtai - http://www.allmath.com/

4. O0pa3oBaTebHbI MaTEMaTHYCCKHI caiT. - http://www.exponenta.ru/

5. Caiit ¢ y4eOHBIMH MaTepHaIaMH 110 MATEMATHYECKUM JUCIUIUTNHAM
http://www.math.ru/

7 MeToauuyecKkue YKa3aHusd IJIs oﬁyqamumxca 0 OCBOCHHIO JTUCHMUILJIMHBI

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHME JIEKIMOHHBIX 3aHATUN, Ha KOTOPBIX JAeTCs
OCHOBHOH CHCTEMAaTH3MPOBAHHBIA MaTepuan, JTabOpaTOpHBIX 3aHATHA, B XO0J€ KOTOPBIX
CTYJEHTaMH MPHOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE MPAKTUYECKH HABBIKM pEIIECHUs
pa3IMYHBIX 33Ja4, B TOM YHCJIE C IPUMEHEHUEM ITOJIYYEHHBIX TEOPETUYECKUX 3HAaHUM.

Baxkneiimmm stanoM Kypca sIBIsSIeTCS caMOCTosiTeNbHasi padora no aucuumuinae. Camo-
CTOsITeNIbHAs padoTa CTYIEHTOB SIBJISETCS HEOThEMJIEMOI YacThIO mpolecca moAroToBku. Ilox
CaMOCTOSITEJIbHON pab0TON MOHUMAETCSA YacTh YY4EOHOM MIIaHUPYyeMOi paboThl, KOTOpasi BBITIOJ-
HSEeTCA 10 33JaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE MpernojaBareis, Ho 6e3 ero Hernocpe-
CTBEHHOTO y4acCTHSl.

CamocrosTenbHas paboTa HamnpaBieHAa Ha YCBOEGHHE CHUCTEMbl Hay4YHBIX U IMpodeccHo-
HaJIbHBIX 3HaHUHU, POPMHUPOBAHUS YMEHHUM W HABBIKOB, IPUOOPETEHHE OIbITA CAMOCTOSTEIILHOMN
TBOpueckoil nesrenbHocTH. CPC momoraer ¢GopMHpOBaTh KyJIbTYpPY MBILIUIEHUS CTYAEHTOB,
paciupsTh O3HABATEIbHYIO 1E€ATEIbHOCTb.

Bunasl camocTosTensHOM paboThI IO KypCy:

@) no yenam: MOArOTOBKA K JEKIUAM, K TPAKTUUECKUM 3aHIATHIM, K KOHTPOJIbHOM pabore,
K KOJJIOKBUYMY.

0) no xapakmepy padomul: U3y4eHNe JTUTEPATyphbl, KOHCIIEKTA JEKUUN; TTOUCK JIUTEPaTy-
pbl B OMOIMOTEKE; KOHCIIEKTHUPOBAHUE PEKOMEHTyEMOM JIJIsl CAMOCTOSITETbHOIO U3YUYEHUs Hayy-
HOU JIUTEepaTyphl; pEIIeHNUEe 3a/1a4d, TECTOB; padoTa ¢ 00yUYaIOIMUMH U KOHTPOJIHUPYIOITUMHU TIPO-
rpaMmamu.

Temarnueckoe naaHUPOBAHUE CAMOCTOSTEIBHOU PabOThI CTYIEHTOB

Ne HaumenoBa-

Coaep:xanue pasaea Bu 200ThI
n/n HHe pa3jesaa Aep pa P
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Ne HaunmenoBa-
Conep:xanue pa3aena Bupa patorsl
n/m | Hue pa3nena
1 2 3 4
1 . [Touck HEOOXOUMOIH
Wurerpan Jlebera. [1penenbublii iepe- .
Mepa u unTe- uHpopmanuu (cMm. criu-
X0J1 1o/ 3HaKoM uHTerpaina Jlebera. u-
rpan JleGera COK JTUTeparypsl). Perre-
terpan Ctuinrtbeca.
HUE 3a/a4.
2 BaHAXOBEL JIuHelHblE 1 HOPMUPOBAHHBIE NPO- [Mouck Heo6xoaUMOIA
n uH(popmanuu. Mzyuenue
MPOCTpaH- CTpaHCTBaA. Ip, Ip, Ioo’ C[a, b], (1) pMall ya
. JEKLIMOHHOI'0 MaTepua-
L,[a,b]. Tononorus. Teopema bopa. na. KoHCIIeKTHpOBaHHe.
3 [ToBTOpEeHue NEKIMOHHO-
ro MaTepuasia U MaTepu-
I'mp6eproBel | KoHeuHOMepHBIE MpoCcTpaHCcTBa. [ HiTh-
ana yaeOHukoB. [loaro-
MpOCTpaHCTBa | OEPTOBBI MPOCTPAHCTBA. .
TOBKa K KOHTPOJIbHON
pabore
4 [IpuHIMIT paBHOMEPHOM OrpaHUYECHHO- .
putan p pHon orp [Touck HEOO0XO0IUMOI
. cti. OOpaTUMOCTh JMHEMHBIX OIEepaTo-
Jlunelnrie . | mHEpOpMaIUH. ITonaro-
poB. Teopema Xana — banaxa. JIuneu- N
oTepaTopsl . TOBKa K KOHTPOJIbHOMN
HBI (DYHKIIMOHATI B HEKOTOPHIX OaHaxo- AGoTe
BBIX MMPOCTPAHCTBAX. P
5) [IpuHDAIIBL [IpuHuun cxumaroumx otodpaxeHuil. | M3yuyeHne JIeKIMOHHOIO
HenoBwkHOU | [Ipumenenus. MuHTerpanbHble ypaBHe- | MaTepuala M MaTepuala
TOYKHU HUSL. y4€OHUKOB.
6 PezonbBenTta. Crektp. CnekTpaibHBINA
Bloste He paauyc. Brionmne nempepsiBHBIE omepa- | [louck HEOO0XO0IUMOI
DCDLIBHALE Topsl. ComnpspkeHHbIe oreparopsl. Teo- | uHpopmanuu. Pemenue
of[epaTo . pus ®penronpma. Cnektp BHojiHE He- | 3agad. [loaroroBka Kk
patop IpepbIBHOTO  omeparopa.  Teopema | KOHTPOJIbHOU paboTe
I'uns6epra-Imupara.
7 DOneMeHTHI He- | DkcTpemyM  (yHkimonana. Kiaccuue- | U3yuenue u nmoBTopeHue
JIMHEWHOTO CKHME 337aud BapHAIllMOHHOIO HCUHUCIE- | JEKIHUOHHOTO Marepua-
aHaJIn3a HUSL. ja.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas ydeOHass paboTa (KOHCYNbTALUU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 NPCIAMETY SABJIIIOTCA BaKHbBIM (1)aKTOp0M,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUYEHHsS U YCTAHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MCXKAY NOpeunoJaBaTcjicM U 06yT~IaIOHII/IMC$I HHBAJIMAOM WX JIMOOM C OI'pPpaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHHHU

00pa3oBaTeILHOIO NMpoIecca Mo JUCHUILINHE (MOAYJ/II0) (TPH HEOOXOIMMOCTH)

8.1. [lepeuenb uHGOPMAIHMOHHBIX TEXHOJIOTHIA.
Hcnonbs3oBanue npe3eHTaluil npyu NpoBeACHUH JICKITMOHHBIX 3aHITHM.

8.2 Ilepeyenns HEOOXOAMMOI0 MPOrPAMMHOI0 00ecedeHust

[TporpamMMmsI JU1st IEMOHCTPALIMK U co3aanus mpe3eHTanuii («Microsoft Power Pointy).

Microsoft Office

8.3 llepeyenb HEOOXOAMMBIX HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
Dnexkrponnas oudmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
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http://www.elibrary.ru)/

9 MarepunajbHO-TeXHH4YecKasi 6a3a, HeoOXoAUMasi VIl OCyLIeCTBJICHUsI 00pa30Ba-
TEeJILHOTO Npouecca Mo JUCHHILINHE

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecrieueHne AU CITHITIIMHBI (MO-

No Bun pabor
JUyJisl) ¥ OCHAILICHHOCTh
1. JleknoHHbIe 3aHsATHS | JICKIIMOHHAsT ayIuTOpHUs, OCHAIEHHAs TPE3CHTAMOHHON
TEXHUKOHN (TIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK, ...) U CO-
OTBETCTBYIOITUM MporpaMmmMHbIM obecniedenuem (110)
2. JlaGopatopubie 3aHs- | CnenuanbHOE MOMENIEHHE, OCHALICHHOE JOCKOM, MapKepaMu
THUS U MEJIOM
3. I'pynmoBeie  (MHAUBU- | AyauTopus (KaOMHET) OCHaIIeHHas yueOHoW Mebenbio, 1oc-
IyajabHbIE) KOHCYJBTA- | KO, MapKepaMH U MEJIOM
U1
4, Texkymmuii  KOHTpOJIb, | AynuTtopus (KaOMHET) ocHaIeHHas yueOHO# MeOelbro, 10C-
MPOMEXYTOUYHAsI aTTe- | KOi, MapKepamMH U MeJIOM
CTalusl
5. CamocrositenbHas pa- | KaOuHer anms caMocTOsITETbHONH pabOThl, OCHAIICHHBIA KOM-

oora

HbIOTEPHONW TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHHS K CETH
«HTEpHET», IPOTPAaMMOI PKPaHHOTO yBEIHUYEHUS U obecre-
YEHHBIH  JIOCTYIOM B  3JIEKTPOHHYI  HMH(OPMAIMOHHO-
00pa30BaTENIbHYIO Cpe/ly YHUBEPCHUTETA.
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Peuensns

Ha pabouyio NporpaMMy JHCIUILTHHB] «DyHKUMOHAIBHbBIH aHANA3Y, IPeIHa3Ha-
YeHHYIO JUIS CTYACHTOB CNCHATbHOCTH
01.05.01 OysamMeHTaNBHEIC MATEMATHKE H MEXAHHKA

QOyHKUHOHANBHEI AHATH3 HAXOAMT MPMMEHCHHE BO MHOTHX TOYHBIX
HAYKAX; MHOIME BaKHEHIINe MaTeMaTHYeCKHe KOHCTPYKUHM H METOABI ONHCAHDI
A3BIKOM (QYHKIHOHANEHOTO aHanu3a. OYHKUHOHATBHBIH aHANH3 COCTABIACT OCHO-
BY MOATOTOBKHM KBATH(HIMPOBAHHONO Maremaruka. Ha 510l auciuriiiHe Bazu-
pyercs H3ydeHue MHOTHX AMCLMIUTHH BEICIUCH MaTeMaTHKH H MEXaHHKH. [Moaro-
My coznanue paboueii porpaMMel 0 JaHHOMY KYPCY AB/IACTCA aKTyaNbHEIM.

[pencTaBneHHas Ha penensnio paboyas NporpaMma ONHChIBaeT TpeboBaHKA
K YPOBHIO YCBOEHHA AMCLIKIUIMHEL, 00BeM y4eOHBIX YacoB H HX pacrpeeicHue o
dopmam 3aHATHI, TpeOOBaHHA K ODA3ATENLHOMY MHHHMYMY CONEpKanH# TIpo-
rpaMME], IEpeueHb JTUTepaTypsl | nocodui, GopME! KOHTPOIS. Conepxasue Teo-
peTHYECKOTO MATepPHANIA JHCLMILIHHBEI [IOJHO OTPAXKALT HeoOXO MBI 3HAHMS AN
dhopMHpOBaHMs KOMIeTeHuil 10 mucuumiHEe. MaTepraisl Wis CaMOCTOATENBLHOMH
yueGHOl paboThI CTY/ICHTOB COAEPXKAT OCHOBHBIE TEOPETHHECKHE TIONOKEHIH, HEe-
obXoaMMble JUIA YCBOGHMA YKa3aHHBIX TeM. 3ajaHHs JUIA nabopatopHsix pador
NpeACTABIeHE! 110 BCEM TEMaM IHCUMIUTHHEL, COASPKAT GoJbIIOe KOMHYECTBO 3a-
aay s GOPMUPOBAHKSA HEOOXOMHMEIX 3HAHMMH, YMEHUH ¥ HABLIKOB. Bomnpocsl K
JK3AMEHY OXBATHIBAIOT BECh MATEPHAN, H3Y4aeMBIH CTYACHTAMH. Cnucox peko-
MEHIYeMOii JIHTepaTyphl COAEPKHT OCHOBHBIC COBPEMEHHBIC HCTOTHHKH OTeHe-
CTBEHHBIX H 3apyOekHEIX aBTopoB. KpHTepuy OLEHOK NO AMCLUIUIHHE OTPAKAIOT
HEOGXOMMMbIE KOMITETEHIIHH, KOTOphIe HOKHE! ObITh CHOPMHPOBAHEL ¥ CTY/CH-
TOB.

PaspaGotannas pabodad nporpaMma JAHCLHIUTHHEI «DYHKIMOHANBHEIH
apanmus» coorsercTayer Tpedosanusiv ®I'OC BO n criocoGCTBYET KaueCTBEHHO-
MY OBJAAICHHIO O0YHAIONMMHCH HEOOXOMMMBIMHE KOMNETEHIUAMH.

Cuuralo, YTO AaHHAas NPOrpaMMa COOTBETCTBYET COBPEMEHHOMY YPOBHIO
OArOTOBKH crenuantcTos no cneuransioctd 01.05.01 «DyHnaMeHTanbHbIe Ma-
TEMATHKA ¥ MEXAHMKa»H MOKeT OBITh PEKOMEHIOBaHA s 00ecredCHHA OCHOB-
Holt 00pa3oBaTeNbHON NPOrpaMMel Mo CHEHHANBHOCTH 01.05.01 «PynpaMeHTaIb-
HBIE MATEMATHKA ¥ MEXAHHKA M0 AUCHHILIHHE «DYHKUHMOHATBHBIH aHATH3Y.

PeLieH3eHT

KaHJHAaT Pu3.-MaT. HayK,

JIOLEHT Kateaphl NPHKIATHONR
matematuku OTBOY BO «KYBITY»




Peuensus

Ha pabovylo MPOrpaMMy ANCUHILTHHEL «DyHKIHOHANBHBIA aHATH3», NpeJHa3Ha-
YEHHYIO IS CTY/IEHTOB ClCIHaNbHOCTH
01.05.01 OynaamMeHTATbHEIE MATEMATHKA H MeXaHHKa

DyHKUMOHAIBHBIN AHANH3 COCTABIACT OCHOBY NOATOTORKH KBAHOULUHMPO-
BAHHOTO CHENHANTHCTA B 06nacTH MaTemaTuki. Mzyuenne QyHKIHOHATLHOIO aHa-
H3a HeoOXOMHMO Wi JaibHelmero Haydenns BCeX AHCLHIIIHH BRICIIIEH MaTeMa-
THKH ¥ MexaHuku. [TosTomy co3naHHe paboueli NporpaMMel [0 JAHHOMY KYPCY
SBJISETCH aKTyalbHBIM.

Pabouas nporpamMma JAHCLMIUIHHBI «DyHKIHOHAIBHBIA QHATH3» BKIHOHACT
B cebs Bce HeoOXOAMMBIE CTPYKTYpHBIC YacTH. YueOHas nporpamma npeaycMar-
pusaeT GopMHpOBaHKe Y OOYYAIOLIMXCH MATEMATHHUCCKOrO anmapata, BKIIOYalo-
miero B cebs MaTeMaTHyecKHe 3HaHHWA, yMeHHA 1 HaBbIKH HeOOXOLHMBIE Ul Aalb-
neitmelt npodeccHoranLHOM JeATeNEHOCTH. Bee OCHOBHEIE pasAcilsl nporpaMMel
HAIUIH CBOE OTPaXCHHE B MNepeyuHe Npe[CTaBleHHbIX B NporpaMMe HeOOXOAHMBIX
SHAHMH, YMCHHI M KOMIICTeHUHH. Pacnpe/ieieHne BpEMEHH, OTBOAMMOTO Ha H3y-
yeHHe PA3THYHEIX Pa3/e]oB Kypea, BKmMOYad CaMOCTOATENLHYIO pabory, cooT-
BETCTBYET HX TPYI0EMKOCTH.

[TporpamMma OTBE4aeT COBPEMCHHBIM TpeboBannsiM K 00Y4EHHIO U OTpAKAET
coBpeMeHHBIE TeHeHIHH B 00y4enun H BOCTIHTAHHH JHHUHOCTH. ConepxaHue pa-
foueli mporpaMMbl OXBATHIBACT BECH MaTepHal, HeoOXxoUMEIH Uit 00y4YeHHd CTY-
JeHTOB BHICIIHX YueOHBIX 3aBe/IeHHH 10 HaNpasIeHHIO «DyHaaMeHTaIpHas MaTe-
MATHKA H MEXGHHKa».

ConepkaHue pasjeNios, HX pasfie/ieHue no BHiaM 3AHATHH, H TPYA0EMKOCTE
B gacax OTBEYAIOT TPeGOBATELHOCTH H LENECO0OPasHOCTH. CrpykTypa ¥ cozep-
JKaHHe Kypca B3aHMHO JAOIMOJHAIOT APYT ApYra. Taxxe B mporpaMMme MpHBE/ICHLI
npuMeps! 3afiaHuit JUIA KOHTPOJBHAIX pabot, GuieTsl AN IK3aMEHOB, NepeteHb
OCHOBHO T ¥ [OMONHHATEIEHOM JUTepaTypsl, 10CTYTHOH i 00y4aromuxcsl.

B uenoM, pabouas mporpaMMa no JAMCIHILTHES «DYHKIHOHANBHBIH aHATH3»
cocTagNeHa B cooTsercTeHH ¢ TpeGosanmsvu PIrOC BO u oTBEYaeT COBpeMEH-
HEIM TPeOOBAHHAM K Ka4eCTBEHHOMY obpasoBaTeLHOMY NpOLECCy. Jaunas pabo-
yag MporpaMMa MoxeT ObITh HCTIONB30BaHA AL obBecneyenust OCHOBHOI obpaso-
BATENEHON NPOrpaMMEl MO CHSLHAIBHOCTH NOATOTOBKH 01.05.01 «®ynnamen-
TaNBHBIE MATEMATHKA U MEXAHHKa» [10 AHCIHIIHHE «DYHKIMOHANBHBLH aHATH3Y.

PeneHseHT

NOKTOP hH3IHKO-MATEMATHYECKHX HAYK, OLCHT,
npodeccop Kadeapsl MaTEMATHHCCKOTO
monennposanms ®IBOY BO Kydl'Y IMasnosa A.B.



