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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

Ilemn ocBOeHUS TUCHUMIUIMHBI  ONpeIeieHbl  (QeAepaTbHbBIM  T'OCYIAPCTBEHHBIM
cTanmapToM BbIcmiero oOpa3oBanuss mo cneruanbHocTH 01.05.01 «DynmameHTaabHBIC
MaTeMaTHKa ¥ MEXaHUKa», B PaMKaX KOTOPOH Mpeno1aeTcs NUCIUTLINHA.

[enstmu ocBOeHUS AUCIUTIIHNHBL «DYHKITMOHATBLHBIA aHATN3» SBISIOTCS (JOPMUPOBAHUE
y CTYIAEHTOB 0a30BBIX 3HAHWK MO (YHKIHOHAJIHLHOMY aHaJIU3y, MaTEMaTUYECKOW KYIbTYpHI,
CIIOCOOHOCTEH K aTOPUTMHYECKOMY M JIOTHYECKOMY MBIIUICHUIO; (JOPMUPOBAHUE U PA3BUTHE
JUYHOCTH CTYJICHTOB; OBJIQJICHME COBPEMEHHBIM aIapaToM (PyHKIIMOHAIBHOTO aHajau3a IJis
JAITBHEUINETO UCTOIb30BAaHUS B JPYTUX O0JACTAX MATEMATHYECKOTO 3HAHUS W JAMCIHILTHHAX
€CTECTBCHHOHAYYHOT'O COJICPIKAHUS

1.2 3apauu AMCUMIJIMHBI

3aauaMu U3y4eHUS TUCIUILTAHBI SBJISIOTCS

1. I3ydeHne OCHOBHBIX MPUHITAIIOB U METOI0B (PYHKITMOHAIBHOTO aHAJIN3a.

2. ®@opmHupoBaHWUE YMCHHA B O0JIACTM TNPUMCHCHHS OCHOBHBIX  METOJIOB
(YHKIIMOHAJIBHOTO aHAJIM3a MPU PEIICHUHM KOMITJICKCA 3a]1a9 TSOPUU M MPAKTUKH YIIPABICHHUS.

3. Bimajenue OCHOBHBIMH METOJIaMU Ha YPOBHE, ITO3BOJISIFOIIEM TOJy4aTh KaueCTBEHHBIC
PE3YJIBTATHI IPU PEIICHUH TEOPETUYCSCKUX U MPUKIIATHBIX 3a]1a4.

4. [Mony4eHne MPaKTHIECKUX HABBIKOB PaOOTHI ¢ METOaMK (PYHKIIMOHAIBHOTO aHAIH3a.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucnummmHa «DyHKIIMOHATBHBIA aHAIM3» OTHOCUTCS K oOs3arenbHOM dyactu bioka 1
"Mucuumnuael (Moxynu)" ydeOHOro ruiana. B cooTBercTBuM ¢ paboduM y4eOHBIM ILTAHOM
TUCHMIUTMHA H3y4YaeTcsi Ha 3 Kypce Mo o4yHOW Qopme oO0ydeHus. Bua mpoMexyTodHOi
aTTeCTAllUU: DK3aMEH.

Mecto Kypca B TpO(EeCcCHOHATBHON IOATOTOBKE CIEIMAINCTa II0 HAIPaBICHUIO
01.05.01. «®DyHnameHTanpHble  MaTeMaTHMKAa M MEXaHUKa»  ONpPENENsIeTCs  POJIbIo
(GYHKIIMOHAIBHOTO aHaiu3a B (OPMUPOBAHMU BBICOKOKBAIM(UIIMPOBAHHOTO CIELUAINCTA.
JlanHast AMCUMIUIMHA SIBJISIETCS OCHOBOIIOJIArarolle Ajs JajJbHEHIIero M3ydyeHus TUCLUILINH
BBICILIEH MATEMATUKU U MEXaHHKH.

JUis yCHEeImHoro OCBOEHUS JAUCLUIUIMHBI OOyYaroIMics JTOJKEH BJaJleTh 3HAHMSIMU,
YMEHMSIMH M HaBBIKAMH MO MPOTrpaMMaM JTUCUUIUIMH «MaTteMaTudecKkuil aHanus», «Asredpay,
«AuddepennmanbHas reOMETpHUs U TOMOJIOTUSY, «KOMIJIEKCHBIN aHaIH3.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3yuenne panHOM y4uyeOHOW JAUCHUIUIMHBI HampaBieHO Ha (OPMHpPOBAHUE Y
00yYaroIuXcsl CIeAYIOUMX KOMIIETEHIIUMI:

Pe3ynbraThl 00yUYeHUS 10 JUCIUIUINHE
(3Haer, ymeer, BiazieeT (HAaBBIKH W/UIIN OIIBIT
JISITETIHHOCTH))

KOZ( 1 HAMMCHOBAHUEC I/IH,I[I/IKaTOpa* JOCTHKCHUA
KOMIICTCHIIMHU

OIIK-1 CnocoGen HaxoauTb, (OpPMYyIAHPOBATHL M peliaTh aKTyaJbHble W 3HAYHMble TPOOJIEeMBbI
(yHaaMeHTaNbHONH MATEeMATHKH U MEeXaHUKH

HOIIK-1.1. 3naeT akTyanbHbIE U 3HAYHMBIE 3HaeT OCHOBHBIE TEOPEMBl TEOPUHU  JIMHEHHBIX
mpoGIeMbI (yHIaMEHTaIbHON MAaTeMaTHKH HCIIPEPBLIBHBIX OINCPATOPOB, NPHUHINI CKHUMAIOIIUX
OTOOpaXEHUN U JIPYI'He TEOPEMBl O CYIECTBOBAHUM
pEeLIeHUI pa3IMYHbIX KJIACCOB YPaBHEHUI

VMeer pemars 3a1aud (QYHKIHMOHAIBHOIO aHAIN3a;

JIOKa3bIBATh YTBEPIKICHHS (YHKIMOHAJILHOTO

aHajmn3a,

Bnazieer annaparoM (yHKIMOHAJIBHOTO aHAIN3a
HOIIK-1.2.  OcyuiecTpaser BbIOOp MeTOAOB | 3HAET (hopMyITUPOBKH 51 JI0Ka3aTeIbCTBA

pemenns 3a1a4 (yH1aMeHTATbHON MaTEeMaTHKH YTBEPKICHUI, METOMIbI UX JOKA3aTeIbCTBA




KOZI 1 HAMMCHOBAHUC I/II*I[[I/IK.’:ITOpEl>I< JOCTUKCHUA
KOMIICTCHIIMHN

PesynbraTel 00y4yeHuUs 10 AUCLMIUINHE
(3HaeT, ymeer, BiajeeT (HaBBIKH W/MIIH OIIBIT
JICSITETIbHOCTH))

Vmeer NPUMCHATHL IOJYUYCHHBIC HABBIKM B JAPYTUX
00JIaCTAX MaTEeMaTHYECKOro 3HAHHS U JUCIHHUILIHHAX
CCTCCTBCHHOHAYYHOT' O COACPKAHMA,

Biageer METOAAMU IIPUMEHEHUS amnmnapara

(YHKIMOHAJIBHOTO aHAJIM3a K PEIICHHIO 3aJa4
NOIIK-1.3. Bnageer HaBblkamu (opmanusanuu | 3Haer (hopMyITHPOBKH 5 JI0Ka3aTeabCTBa
AKTyaJlbHBIX 3aj1a4 (yHnamenTanbHOM YTBEPKJECHHI, METOJIBI UX 10KA3aTEJbCTBA
MaTeMaTiKin M NPUMCHCHIT  HOAXOMAIMX | Yyeer  cTaBUTh 33124,  ITOJB3YSACH  SA3BIKOM
METOJIOB MX PCILCHHA (yHKIIMOHATBHOTO aHATN3a

Biageer METOAAMU [IPUMEHEHUs amnmnapara

(PYHKHI/IOHEUILHOFO dHaJIn3a K pCIICHHIO 3a4a4

IK-1 Cpoocoden ¢opmyaupoBats U

peuiaTb AKTYaJIbHbIC H 3HAYUMBbIE 3aJaun

¢GyHIaMeHTAJIbLHON U NPUKJIATHOH MATEMATUKH

WIIK-1.1. 3HaeT OCHOBHBIE IOHSATHS, HIEU H
MeTonpl  (DYHAaMEHTATbHBIX  MaTEeMaTHYCCKHUX
JUICIUILIMH JUTs pelieHus: 0a30BbIX 3a1a4

3HaeT OCHOBHBIC IMOHATHUS, ONPEIEICHUS U CBOWMCTBA
00BEKTOB (PYHKIIMOHAJILHOTO aHAJIN3a,;

YMeeT MaTeMaTHYCCKHU KOPPCKTHO CTaBUTL 3ajaydu,
BO3ZHHKAKOMIME B ITPUIIOKCHUAX

Bnaneer HaBbIKAMHM IPHUMEHEHHS IOJY4YEHHBIX
3HAHUH B IPYrHX 00JIACTSAX MATEMAaTUYSCKOIO 3HAHUS
Y JUCLHUIUIMHAX €CTECTBEHHOHAYYHOTO CONEpKaHuUs

NIIK-1.2.  VYmeer mepenaBaTh  pe3yJbTaThl
MPOBECHHBIX TEOPETHYECKUX U IMPUKIAJHBIX
WCCIIEZIOBaHUI B BHUJIC KOHKPETHBIX MPEIMETHBIX
PEKOMEHAAINH B TEPMUHAX IIPEIMETHOH 001acTH

3HaeT BO3MOXHBIE C¢epbl NPUIOKEHHS METOAOB
(YHKUMOHAIBHOTO aHalM3a B JPYrUX OO0NacTsIX
MaTeMaTHYECKOTO 3HaHUSA u JUCIUILTHHAX
€CTECTBCHHOHAYYHOT'O COZICPKaHUs

VYMeeT NpHMEHATh MONyYEHHBIE HABBIKM B JPYIHX
00acTsIX MaTeMaTHYECKOTO 3HaHWs M IUCIHMIUIMHAX
€CTECTBEHHOHAYYHOI'O COJIepKAHMS

Bnaneer HABBIKAMU TPUMCHEHHS  TOJYYEHHBIX
3HaHUH B  JIUCIUIUIMHAX  €CTECTBEHHOHAYYHOTO
COJICpIKAHUS

HIIK-1.3. CamMOCTOATENEHO U KOPPEKTHO PElIaeT
CTaHJAapTHBIE 3aJaud  (QyHAaMEHTAIbHOH W
MPUKJIAJJHON MaTEMaTHUKHU

3HaeT MOCTaHOBKHU 3aga4 q)YHKHI/IOHaHLHOFO aHaJIu3a

VYMmeer maTremMaTHYECKH KOPPCKTHO CTaBUTL 3a/1ayiu,
BO3HUKAIOIIHNEC B IPHUIIOKCHUAX

Bnaneer HaBbIKAMHM TPUMEHEHUS MOJYYEHHBIX
3HAHUH B IPYrMX O0JIACTSAX MATEMAaTUYECKOIO 3HAHUS
Y JUCLHUIUIMHAX €CTECTBEHHOHAYYHOTO COAEpKaHUs

NIIK-1.4. Nwmeer HaBbIKU peuieHus
MaTeMaTHYeCKUX  33/1a4,  COOTBETCTBYIOIINX
KBaIN(UKAINK, BO3HUKAIONINX IPH HPOBEACHUH
HayYHBIX U IPUKJIAIHBIX HCCIIEIOBAHUN

3HaeT MCTOAblI PCHICHHUA 3aJda4 (1)yHKLII/IOHaJ'II>HOFO
aHaJIn3a

YmMmeer MNPUMCHATH II0JYYCHHBIC HABBIKU B APYTHUX
00JIaCTAX MaTEMAaTHYECKOro 3HAHUS U JAUCIHUIIIIMHAX
CCTCCTBCHHOHAYYHOT O COACPKaHUA

Bnaneer HaBbIKAMHM TPUMEHEHHS TMOJYYEHHBIX
3HAHUHA B JIPYTHUX O0JIACTAX MATEMATHYECKOTO 3HAHUS
Y JUCLHMILUIMHAX €CTECTBEHHOHAYYHOTO COAEpKaHUs

PCBYJ'ILTaTBI O6y‘-ICHI/ISI o AUCHUIUIMHE OJOCTUTAKOTCA B pPaMKaX OCYHICCTBJIICHUSA BCCX

BUJIOB KOHTaKTHOM U
YTBEPKACHHBIM Y4EOHBIM IJIAHOM.
NHpukaTopel  AOCTHXKEHUS

CaMOCTOSTEIbHOM pa60TBI

KOMIIETEHIINN

06yqaloumxc;1 B COOTBCTCTBUU

CUMTAIOTCA  C(OPMHUPOBAHHBIMU

JOCTMIKCHUU COOTBETCTBYIOIIUX UM PE3YJIbTATOB 06y'-IeHI/I$I.

npu



2. CTpyKTYypAa U cofepKaHue JUCHUILTHHBI
2.1 PacnipeaesieHre TPYAOEMKOCTH JUCHHMILIMHBI IO BHAaM padoT
OO6mast Tpya0€MKOCTh JUCIUIUIMHBI COCTaBisieT 8 3a4eTHhIX eauHuI] (288 dacoB), ux

pacrpeielieHle 1o BUaaM padoT MpeCTaBICHO B TAOJIUIE

Bunget pabot Bcero Dopma 00yueHus
4acoB OuHast
5 cemectp 6 cemectp
(gacel) (gacsr)
KonrakTHasi paboTa, B TOM 4ncJe:
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHUS JICKIIAOHHOTO THIIA 52 34 18
J1a00paTOpHBIE 3aHATHS 68 34 34
NPaKTHYECKUE 3aHATUS
CEeMUHAPCKHE 3aHSATHS
HWuas koHTaKTHasi pagora:
KoHTponb caMocTosTeIbHOM paboThI
6 4 2

(KCP)
ITpomexyrounas arrecrauus (MKP) 0,6 0,3 0,3
CamocrosiTesIbHAsI padoTa, B TOM 63 36 97
qucie:
CaMocCTOSTeIbHOE H3Y4EHHE pa3felioB,
CaMOIIOITOTOBKA (mpopaboTka u
MOBTOPEHHE JIEKIMOHHOTO MaTeprana H
MaTepualia  y4eOHHKOB W Y4eOHBIX 39 24 15
mocoOuii, MOATOTOBKAa K Ta0OpaTOPHEIM H
3aHATUAM, KOJUIOKBUYMaM, KOHTPOJHHBIM
paboram)
IToaroroska x TEKYIIEMYy KOHTPOJIO 24 12 12
KonTtpo.ib: 62,4 35,7 26,7
[TonroroBka K 3K3amMeHy 62,4 35,7 26,7
Oobmas yac. 252 144 108
TPY/10eMKOCTh B TOM YHCJIe

KOHTAKTHAsA 126,6 72,3 54,3

padora

3a4. e 7 4 3

2.2 Coneprxxanue QMCUUILTHAHBI

Pacnpeznenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
Pa3zzessl (TeMbl) TUCIUIUIMHBI, H3ydaeMbie B 5 cemectpe (ouHast popma oOydeHus)

KosmndecTBo yacos
Breaynut
Ne HammenoBanwme paznenos (Tem) AyuTOpHas OpH};i
Bcero pabora
pabora
JI 113 JIP CPC
1. Mepa n unterpan Jlebera 28 8 10 10
2. banaxoBsl npocTpaHcTBa 22 8 6 8
3. I'unb0OepTOBBI MPOCTPAHCTBA 22 8 6 8
4. JluHeliHbIe HETTPEPBIBHBIC OMEPATOPHI 31,8 | 10 12 10
HUTOI'O no pasoenam oucyuniurvl 104 | 34 34 36
KonTtpons camocrosrensroi padotsr (KCP) 4
ITpomexyrtounas arrecrauus (MKP) 0,3
IToaroroBka K KOHTPOJIIO 35,7
OO6mas TpyI0eMKOCTh TIO JUCIIUILTHHE 144

[Tpumeuanue: JI — nexuuu, [13 — mpaktuueckue 3ansTHs / cemuHapbl, JIP — maGopatopHble

saasaTusi, CPC — camocrositennpHas paboTa CTy/IeHTa



Pasens! (TeMbl) AUCIUIUTMHEL, H3ydaeMble B 6 cemectpe (ouHast hopma 00ydeHus)

KomnnuectBo yacos
A Bueayaut
No HammenoBanwne paznenos (Tem) yauTopHad opHas
Bcero pabota
pabora
JI 113 JIP CPC
1.\ITprHUMIBI HENOABUKHOW TOYKH 16 4 8 4
2.|BriosnHe HenpephIBHBIE ONEPaATOPEI 34 8 16 10
3.\UHTerpasnpHble ypaBHEHUS 22 4 8 10
4./OneMeHThI HETMHEHHOTO aHaIn3a 7 2 2 3
HUTOI'O no pasdenam oucyuniurvl 79 18 34 27
Konrpoins camocrosirensHoi padbotsl (KCP) 2
IIpomexxyrounas arrectanus (MKP) 0,3
TToAroTOBKA K KOHTPOJIIO 26,7
OO611as TPYA0EMKOCTD [0 JUCLUILIMHE 108

2.3 Conep:xanue pa3iesoB (TeM) THCHUTLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

HaumenoBanue pazgena
(Temsr)

Coneprkanue pasjena (TeMbl)

dopMa TEKyIEro
KOHTPOJIA

Mepa u unTerpan
JleGera

Konpno, o -xompno MHOXeCTB. Mepa. Bepxuss
Mmepa. JleGeroBo nponomkenue Mepel. Mepa JlaGera
Ha MNpsAMOM M IuIockocTH. M3Mmepumble (QyHKIMH.
O -cryneHyarble ¢yHkuuu. HMurerpan JleGera.
CaoiicTBa: aJAUTUBHOCTb, IOJIOXKHUTEIBHOCTh, O -
aJJUTUBHOCTb,  a0COJIOTHAsT  HENPEPHIBHOCTb.
[IpenenbHbld mEpexox MOJX 3HAKOM HMHTETpana
Jlebera. Cps3zp uHTerpana Jlebera c wuHTErpaioMm
Pumana.

YcTHBI onpoc

banaxoBrbl
MPOCTPAHCTBA

JIuHeliHblE W HOPMHUPOBAHHBIE IPOCTPAHCTBA.
Hopwma. Tonosoruss HOpMUPOBAHHBIX MPOCTPAHCTB.
OcHOBHBIE MTPOCTPAHCTBA. DKBUBAJIECHTHBIE HOPMBI.
Cxonumocts. [lomuble mnpoctpancTBa. [Ipumepst
HETIOJIHBIX IIPOCTPAHCTB. ITononnenue
npoctpancTB. KoHEUHOMEpHBIE IPOCTPAHCTBA.

Komnoksnym

I'uns0epToBBI
MIPOCTPaHCTBA

CkansipHOE IIPOU3BECHUE. ['nns0epToBBI
IIPOCTPAHCTBA. OpTOroHanbHOCTE. Teopema
[Tudaropa, Teopema 0 JUaroHaJsAX
napajuiesnorpamma. OpTOroHalbHOE JIONOJIHEHHE.
IIpoekuus >neMeHTa Ha noAnpocTpancTso. Ilponece
oproroHanu3auuu I'pamma-IlImunra. Psaasr Oypee.
ITonHbIE CUCTEMBI.

Komnoksuym

JInnelinbie
HETIPEPHIBHbBIC
onepaTopsl

JluneiiHpie HempepbIBHBbIE omnepartopel. Hopma
oreparopa. IloJHOTAa TMPOCTPaHCTBA L(X,Y).
[TpuHumn PaBHOMEPHOU OTPaHUYEHHOCTH.
OOparuMocTh JIMHEHHBIX omepaTtopoB. Teopema
banaxa-Illteiinrayza. = Teopema  Xana-baHnaxa.
JIuneliHbIi  (QYHKIMOHAI B THJIBOEPTOBOM

YceTHBII onpoc




IIPOCTPAHCTBE, B IPYTUX MPOCTPAHCTBAX.

3. [IpuHuun cxuMmaromux oroOpaxkeHui. IIpuHumn|YcrHbl onpoc
[TpuHIHTIBI [Maynepa. Kpurepuit  Xaycmopda.  Teopema
HENOJBWKHOU TOukH |[Apuens. [IpuMeHeHHs NPUHIUIOB HEMOJBUXHON
ToukH. VIHTerpanbHble ypaBHEHUS.
6. CrieKkTp TMHEHHOT0 HENPEPHIBHOI'O OIIEPATOPA. YeTHBII onpoc
Pe3onsBenTa. Henycrora criektpa. CiekTpaibHbIN
paauyc. BriosnHe HenpepbIBHBIE OIIEPATOPHI.
B Conpspxkennble oneparopsl. KoneunoMepHbie
II0JIHE
onepatopsl. lIpencrasnenne BIONIHE HENPEPHIBHOIO
HEIPEPBIBHBIE
orepaTopa B BUJI€ CyMMbl KOHEUHOMEPHOTO U
OIepaTopsl
paTop Masioro o HopMme. Teopus @pearonbma. CriekTp
BIIOJIHE HENIPEPBIBHOIO onepartopa. Teopema
I'unp6epra-IlImunra. Teopus @pearonbpma ass
UHTETrpaJIbHbIX YPaBHEHUN
7. Teopusa @pearonbma A HHTETPAIBHBIX YcTHBII onpoc
NHTterpanbubie .
ypaBHeHUM. ITepupoBaHHbIe g/ipa U pe30JbBEHTA
ypaBHEHUS
HMHTErpajbHOIO ypaBHEHUS
8. DNIEeMEHTHI . . . YcTHBIN ompoc
. CnaOb1ii 1 cUIIBHBIN TU(PepeHIran HeTHHEHHOTO
HEJIMHEWHOTO o 5 o
KIIMOHANA. DKCTPEMYM KI[MOHAJIA. .
aHanu3a yH TPEMYM BYH

2.3.2 3aHATHS CEMUHAPCKOI0 THIA (MpPaKTHYecKUe / ceMUHAPCKHe 3aHATHA/
JlabopaTopHblie padoThl)

Ne Iiiirﬁ:(()::;fg Temaruka 3aHsATHI/pabOp qDOpIi\’(I)&;I;;ISiI;J{IeFO
1 Mepa u Konbuo, o -xombiio mHoxectB. Mepa. Bepxusisi mepa.|[Iposepka
HMHTETpall Mepa Jlabera Ha mpsMoi M MIOCKOCTH. M3MepuMble|IOMALIHETO
JleGera ¢ynkuuu. Murterpan Jlebera. IIpenenbHplil mepexoa moj|3alianus
3HaKoM uHTerpana Jlebera. (3agaun)
Kontponbnas
paborta
2. banaxoBbl  |JIuHeliHble HOpMuUpoOBaHHBIE TmpocTpaHcTBa. Hopwma.|lIposepka
npocTpancTBa |CXOOUMOCTh B Pa3IMUHBIX IIPOCTPAHCTBAX. JIOMAILHETO
3a/laHus
(3amaun)
YceTHBIT onpoc
3. | TunpbeproBbl |CkanspHoe mnpousBereHue. [ mipdepToBsl mpocTpaHcTia. ([IpoBepka
npocrpanctBa |[Ipoexkuuss osnemeHta Ha mnoxnpoctpaHcTBo. IIponecc|nomaninero
oproroHanu3auuu ['pamma-IImuara. Pager @ypse. 3a7aHus
(3amaum).
KontponbHas
paborta
4. JIuneiinpie  |JIuneliHble HenpepbIBHBIE onepaTopbl. Hopma oneparopa|lIpoBepka
omeparopsl  |(omleHKa © BhUKcIeHUE). OOpaTUMOCTh JTHMHEHHBIX |JOMAITHETO
OIEepPaTOPOB. 3a1aHUS
(3amaum).
5. [Mpunmuner  |[IpuHmun — cxumaronmx  oroOpaxkenuit. [Ipumenenus|IIpoBepka
HEMOJBI)KHOW |IPUHLIMIA CKUMAIOIIMX OToOpakeHuil. HTerpaibHble|1oMalIHero




TOYKH YPaBHEHHS. 3aaHus
(3amaun)
Kontposbnas
pabora
6. . [IpoBepka
CrieKTp TMHEHHOT0 HENPEPHIBHOI'O OIIEPATOPA.
N JIOMAIITHETO
Bnonne Pe3onbpBenTa. CrekTpanbHblii pagunyc. ConpssKeHHbIE sayaHus
HenpepbiBHbIE  |onepaTopbl. CaMocoIpsKeHHbIE onepaTtopsl. Teopus (3a7aum)
OIepaTophl @®penaronbma. CrieKTp BIIOJIHE HENPEPBIBHOTO OIlEpaTopa.
patop pel P pep pu P KonTtponbHas
Teopusa @pearonbma i1 UHTETPAIbHBIX YPABHEHUM.
paborta
7. [TpoBepka
DNEeMEHTHI CnaOb1ii 1 cUIBHBIN TU(GepeHIran HeTUHEHHOTO JIOMAILHETO
HENMHEHHOTO  |pyHKIMOHANA. DKCTpeMyM (QYHKIIMOHAIA. YPABHEHUS  |[3aJJaHUS
aHajam3a Ditnepa. (3amaunm),
YCTHBIA OIIPOC
8.
2.3.3 IlpuMepHasi TeMaTHKa KYPCOBbIX padoT (NMPOEKTOB)KYpCOBbIE pabOThl HE
IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH PadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

IlepeyeHp yueOHO-METOAMYCCKOTO 00CCIICUCHHUS TUCIIMIUIMHBI IO BBITIOJTHCHUIO

Ne Bux CPC CaMOCTOSATENLHOM PaboThI
1 [IIpopaboTka yueGHOTrO Mertoauueckre yKazaHHs IO BBIINOJHEHUIO CaMOCTOSATEIbHOU
(TeopeTHuecKoro) paboTbl oOyuaromuxcsi. YTBepxkaeHbl Ha 3acefqanun Coera
Marepuala ¢dakynpTeTa MaTeMaTHKU U KommbloTepHbIX Hayk PI'BOY BO
«Ky6I'V». ITporokon Ne 8 ot 27 anpens 2023 r.
2 |BemonHeHue qoMantHUX | MeToandecKrue yKa3aHUs 10 BBITIOJHEHHIO JIA0OPATOPHBIX PadoT.
3amaHuii (perrenue 3amau) |YTBepkacHbl Ha 3acemannu CoBeTa (akyinbTeTa MaTeMaTHKH U
kommnbioTepHbIX Hayk @I'BOY BO «KyoI'Y». IIporokon Ne 8 ot
27 ampens 2023 1.
Meroauueckre ykKa3aHUs IO BBINOJIHEHHIO CaMOCTOSITENIBHON
paboTel oOydwarouuxcsi. YTBepkaeHbl Ha 3acemanuu Coera
dakynbTeTa MaTeMaTUKU M KommbloTepHbIX Hayk PI'BOY BO
«KyoI'Y». I[Iporokos Ne 8 ot 27 anpenst 2023 1.
3 |[lomroroBka k Tekymemy (MeToandyeckue YKa3aHHsS TI0 BBIIOJHEHUIO CaMOCTOSITEIHHON

KOHTPOJTIO

paboTel oOydwaromuxcsi. YTBepkIeHbl Ha 3acemanun CoBera
¢dakynpTeTa MaTeMaTHKU W KoMIbloTepHbIXx Hayk OI'BOY BO
«Ky06I'V». ITporokon Ne Ne 8 ot 27 anpens 2023 r.

Mertoanyeckne yka3aHHs [0 OpraHM3allid CaMOCTOSITeNbHOU
paboThl, yTBepkIeHHbIE Kadeapol (pyHKIMOHAIBHOTO aHAINU3a U
anreOpsl mpotokon Ne Ne 8 ot 27 anpens 2023 r.




4 |IlpomexyTouHas Meroanueckue ykazaHus 10 OpraHU3aluu CaMOCTOATEIbHON
arrecrarus (K3aMeH) paboThl, yTBEpKIeHHbIE Kadeapoil pyHKIIMOHAIEHOTO aHATN3a U
anreOpsl mpotokon Ne 8 ot 18 anpenst 2023 r.

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YKClia MHBAJIK/IOB U JIUI C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) npenocrapnsitorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaiins.

JIyist JnL ¢ HapyIIeHUsIMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B TieyaTHOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B popMe ayauodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

3. Oo0pa3oBaTe/ibHbIe TEXHOJIOTMH, NMPUMEHsieMble NPU OCBOEHHH IHCHUIIHHBI
(MmonxyJis)

B xonme wu3yyeHus JUCHMIUIMHBI TPEAYCMOTPEHO HCIOJIB30BAHHE  CIICIYIOLIUX
00pa30BaTeNbHbIX TEXHOJOTUN: JIEKIMH, NPAKTUYECKUE 3aHATHS, MpoOJieMHOEe O0O0ydeHue,
MOATOTOBKA MUCbMEHHBIX PabOT, caMOCTOsITeIbHAsI paboTa CTYIEHTOB.

KoMneTeHTHOCTHBIN MOAXO0A B paMKax IMPEenoJaBaHUsl TUCHUUIUIMHBI peaju3yercs B
WCIIOJIb30BAHUN MHTEPAKTHUBHBIX TEXHOJIOTMM M aKTUBHBIX METOJOB (pa30opa KOHKPETHBIX
CUTYyallui, aHaNTu3a 33]1a4) B COUETAaHUH C BHEAYIUTOPHOI pabOTO.

Nudopmaninonnbie  TEXHOJOTWH, NPUMEHSEMbIE TPU U3YYEHUU  JTUCHUTLIIUHBIL:
UCIIONb30BaHWE  WH(MOPMALMOHHBIX  PECYpCcoB,  JOCTYNHBIX B WH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu HTepHeT.

AJlanTUBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, IPUMEHSIEMBIE TIPYU U3YUYEHHUH JUCITUTUTMHBI
— N JIMI C OrPAHMYEHHBIMH BO3MOXXHOCTSIMM 3JI0POBBbSI MPEIYCMOTPEHA OpraHUu3alus
KOHCYJIBTAIINI C UCTIOI30BAHUEM JIEKTPOHHOM MOYTHI.

4. OuneHovHnble Cpeacrea AJid TEKYLIEro KOHTPOJA YCIIEBACMOCTH H HpOMe)KyTOqHOﬁ
aTTeCTAallMH

OrneHouHBIE CpeACTBa MpeIHAa3HAYeHBbl MAJIi KOHTPOJIS M OIEHKH 00pa3oBaTelbHBIX
JOCTYKCHHUH 00YJaroIINXCsl, OCBOUBIIMX MPOTPaAMMY YU4€OHON JUCIUTITUHBI K DYHKYUOHATIbHDLU
aHanus».

OreHOYHBIC CPECTBA BKIIOYAET KOHTPOJIbHBIC MaTEepUasbl JIJIsl MPOBEACHUS TEKYIIEro
KOHTPOJISI B (hopMe CaMOCTOSITEIbHBIX M KOHMPOAbHLIX pabom, 3a0anull, 60Npoco8 O
YCmMHO020 onpoca W TPOMEXKYTOYHOH aTTecTauMu B (opMe BOIPOCOB M 3a/laHUN K 3aueTy,
JK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEICTB JJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAlluN

Kon 1 HanmeHnoBanue HanMeHoBaHME OLIEHOYHOTO CpeICTBA
Ne Pe3ynbraTel 00y4yeHus
MHJIIKaTopa . [TpomexyrouHas
/I (B cooTBeTcTBUH C 1. 1.4) Tekylmuid KOHTPOJIb
(B cooTBeTCTBUH C 1. 1.4) aTTecTalus
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HMOIIK-1.1. 3naer 3HaeT OCHOBHBIE | Bormpocs! a1 ycTHOTO Bomnpocs! Ha
aKTyallbHbIC U 3HAYUMBIC | TeOpEeMBbI TeopHy | ONPOCa IO BCeM TeMaM 9K3aMeHe
npoOJIeMbl TTHHEHHBIX 1-35( mepBsiid
(dbyHIaMeHTanbHON HeTpEpBIBHBIX CeMeCTP), 1-34
MaTeMaTHKH OTIEPATOPOB,  TPHHIIT (BTOpOI1 cemecTp)
1 COKMMAFOIINX
oToOpaXeHU! U Ipyrue
TEOPEMBI 0
CYLIECTBOBAaHUH
pEUICHU  pa3IUYHBIX
KJIACCOB YPaBHEHUI
YmMmeer pemrate 3agaun | Konrpomsnas pabora Nel-4 Bomnpocs! Ha
(hyHKIIMOHATBPHOTO 9K3aMCHE
9 aHaIM3a, JOKa3bIBaTh 1-35( nepsbiii
YTBEPIKICHUS CeMeCT?), 1-34
(byHKIHOHATHHOTO (BTOpOI¥i cemecTp)
aHaums3a;
Bnaneer amnmapaToM | YCTHBIH ompoc Bompoc Ha
3 (YHKIHOHAIBHOTO KontponsHas padora Nel-4 JK3aMeHe
aHaJIn3a 8-11
HOIIK-1.2. 3naer GopmynupoBKH U | Bompocs ayis ycTHOTO Bompocs! Ha
OcymectBuseTr BBIOOD | nmoka3aTebCTBA OIIpoca 110 BCEM TeMaM 9K3aMEHE
4 METOJIOB PEIIeHHS 33/1aY | yrRep)KkICHHUH, METOIBI 1-35( mepBbrit
(hyHIaMeHTaNBHOM JIX JIOKA3aTeIbCTBA cemectp), 1-34
MaTeMaTHKH (BTOpOI1 ceMecTp)
Ywmeer npuMeHsTs | KonTtponbnas pabora Nel-4 Bompocs! Ha
MOJIy4YEHHBIE HABBIKU B 9K3aMEHC
IPYTUX obmacTsx 1-35( mepebiii
5 MaTeMaTHYECKOTO cemectp), 1-34
3HAHUA U JTUCLUIUIMHAX (BTOpOIi CemecTp)
€CTECTBEHHOHAYYHOTI' 0
COJICPIKAHUS;
Bnaneer METOJIaMHU | YCTHBIH ompoc Bomnpocs! Ha
MPUMEHEHUS alrapara KOHTpOJ’IbHaH pa60Ta Nel-4 OK3aMCHC
6 (YHKIIMOHAIBHOTO 1-35( mepsnrii
aHauM3a K PEIICHHIO cemectp), 1-34
sazaq (BTOpOIL cemecTp)
NOIIK-1.3. Bnaneer | 3naer dhopmynupoBku u | Bompocsr anst yctHOrO Bompocs Ha
HaBbIKAMHU JTOKA3aTeIbCTBA OIpoca 110 BCeM TeMaM 9K3aMeHe
7 | dopmanmzaumn YTBEPXKICHUN, METOMBI 1-35( mepBbrit
aKTyaJbHBIX 337124 |y TOKA3aTeNbCTBA cemectp), 1-34
(hyHIaMeHTaNbHOM (BTOpOI ceMecTp)
MaTeMaTUKH 4 | YMmeeT ctaBuTh 3amaud, | Konrponbhas padora Nel-4 Bomnpocs! Ha
MPUMEHECHHUS TIONB3YSICh SI3BIKOM 9K3aMeHe
8 | MOIXOASAIINX METOJOB HX (yHKLIHOHAIBHOTO 1-35( mepBbrit
penIeHus AHAIH33 cemectp), 1-34
(BTOpOIT cemecTp)
Bmaneer METOJIaMHU | YCTHBIH ompoc Bompoce! Ha
MPUMEHEHUS almapara KOHTpOJ'[BHaH pa60Ta Nel-4 OK3aMCHC
9 (hyHKIIMOHATBHOTO 1-35( mepsnii
aHaIM3a K PEIICHHIO cemectp), 1-34
sanaq (BTOpOIT cemecTp)
HIIK-1.1. 3naer | 3Haer OCHOBHBIE | Bompock! 1iis ycTHOrO Bomnpocs! Ha
OCHOBHBIC TOHSTHS, HACH | [JOHSTHS, ONpejeleHHUs | ONpOca 1o BCeM TeMaM 9K3aMeHe
10 |4 METOIBI | i cBOMCTBA OOBEKTOB 1-35( mepesrit
(yHIaMeHTaIBHBIX (YHKLHOHATBHOTO CCMGCTP), 1-34
MaTeMaTHYECKUX AHATH3A; (BTOpOIi cemecTp)
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JUICIUILUIMH JJIS1 PEIICHHSI
0a30BbIX 3a1a4

VMmeer MaTeMaTH4CCKH

Konrponbnas padora Nel-4

Bomnpocs! Ha

KOPPEKTHO CTaBUTh 9K3aMEHE
1 3a]a4d, BO3HHKAIOLINE 1-35( nepsbiii
B MIPUIOKCHHSX; cemectp), 1-34
(BTOpOIL ceMecTp)
Bnaneer HaBBIKAMU | Y CTHBII ompoc Bomnpocs! Ha
NPUMEHEHUS KonTtponbnas pabora Nel-4 9K3aMEHE
MOJIyYCHHBIX 3HAHUM B 1-35( mepserit
12 ApyTiX obmactax fﬁﬁf&fﬁ )(’:ellv-ling)
MaTEMaTHYECKOT O
3HAHUSA U JTUCUHUIUIMHAX
€CTECTBEHHOHAYYHOT' O
coneprKaHus
NIIK-1.2. VYwmeer | 3uaer BO3MO>KHEIE | Bompocs! nms ycTHOTrO Bomnpocs! Ha
nepeaaBatb  peE3yJIbTaThI cq)epbl MIPUII0XKEHUS orpoca 1mo BCEM T€EMamM JK3aMCHE
TIPOBEICHHBIX METOJIOB 1-35( mepBbrit
TEOPETHIECKUX " (YHKLMOHATBHOTO ceMeCT?), 1-34
MPUKIAZHBIX aHamm3a B ApyruX (BTOpOII ceMecTp)
13 | uccnenoBaHuii B BHUIE
KOHKPETHBIX MPEAMETHBIX 06HaCTHX
peKoMeH ALl B | MaTeMaTHYECKOro
TepMuHax ~ mpeaMerHoi | SHAHHS M JTMCHUILTMHAX
obnactu €CTECTBEHHOHAYYHOTI'0
conepKaHus
VYMmeer npuMeHsTh | KonTtpombras pabora Nel-4 Bompocs! Ha
IIOJIy4YECHHbIE HABBIKU B 9K3aMeHe
IpYyrux 00macTsIx .
14 MaTeMaTUYECKOTO 1-35(nepaerii
cemectp), 1-34
3HAHUS U JUCUUINIMHAX N
(BTOpOI1 cemecTp)
€CTECTBEHHOHAYYHOT' 0
coAeprKaHus
Bnangeer HABBIKAMHU | YCTHBIH OIpoc Bomnpocs! Ha
IPUMCHCHUS KontpossHas pabora Nel-4 JK3aMEHE
15 MOJYYEHHBIX 3HAaHUM B 1-35( nepebiit
JIUCIUILTHAX cemectp), 1-34
€CTECTBEHHOHAYYHOTO (BTOpOit
coJIepKaHus cemectp)
HIIK-1.3. 3Haer OCTAaHOBKH | Bompock! ans yctHOrO Bomnpoces! Ha
CamocCTosITeNIbHO v | 3amau oIpoca 110 BCeM TeMaM JK3aMeHe
16 | KOppeKTHO PENIaeT | yyHKIMOHATBHOTO 1-35( mepBbIit
CTaHJIapTHBIC 3AQ9M | pparing cemectp), 1-34
(hyHIaMeHTaNbHOM u (BTOpOI ceMecTp)
NPUKIAHONH MaTeMaTHKH | Ymeer MaremaTtuyecku | KoHrposnbHas padora Nel-4 Bompocsr Ha
KOPPEKTHO CTaBUTH JK3aMeHe
17 3a7a4d, BO3HHUKAIOIIUE 1-35( epesii
B IPWIOKEHUX
cemectp), 1-34
(BTOpOII cemecTp)
Bnageer HaBBIKAMM | YCTHBIA OIpoC Bomnpocs! Ha
NPUMEHEHUS Konrponbhas padora Nel-4 JK3aMEHE
HOJTYYCHHBIX 3HAHHI B 1-35( nepssiii
JPYTHX obnacTax cemectp), 1-34
18 MaTEeMaTUYECKOT" (BTOpOIt
0
3HAHUA U JIUCLUAIUIMHAX cemecTp)
€CTECTBEHHOHAYYHOT O
COJZIepKaHus
UIIK-1.4. Mmeer HaBBIKM | 3HAET METOJBI peLieHust Bomnpocs! nis yctHOTO Bomnpocs! Ha
19 | pemenus 3amay OIIpoca 110 BCEM TeMaM 9K3aMeHe
MaTeMaTHYeCKHX 3ajad, 1-35( mepBbrit
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COOTBETCTBYIOIIUX
KBaJH(UKaLUH,

20

BO3HHKAIOLINX pu
[IPOBEJICHUU HAYYHBIX U
MIPUKJIATHBIX
HCCJIEJOBaHUM

21

(hyHKITMOHATBHOTO cemectp), 1-34
a”ajau3a (BTOpOI1 cemecTp)
Vmeer npuMeHsTs | Konrponsras pabora Nel-4 Bompocs! Ha
MOJy4YCHHbIE HaBBIKU B JK3aMeHe
IPYTUX o0acTax .
by 1-35( mepBbiid

MaTeMaTU4eCKOro

cemectp), 1-34
3HAHUS U JTUCHUIUIMHAX s

(BTOpOIL cemecTp)
€CTECTBEHHOHAaY4YHOT' O
coZiepXKaHus
Bnaneer HaBBIKAMH | YCTHBIH OIIpoc Bomnpocs! Ha
MIPUMEHEHUS Kontponbnas pabora Nel-4 9K3aMEHE
MOJYy4YEHHBIX 3HAaHUI B 1-35( mepBrid
IpYyrux o0macTsax cemectp), 1-34
MaTeMaTHYECKOTO (BTOpOI
3HAHUS U JTUCLUIUIMHAX cemecTp)
€CTECTBEHHOHAYYHOr' O
coziepKaHus

TunoBbie KOHTPOJIbHbIE 3aJaHUSI HJIU HHbIEe MaTePUAJIbl, He00X0IMMbIe /ISl OLIeHKH
3HAHWH, YMEeHHUIi, HABLIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIMI B MIpollecce 0CBOEHUS 00pa30BaTeILHO MPOrPaMMbl
Bonpochl /151 yCTHOTO Onpoca 1mo reme:

«Mepa u unrerpana Jlebera»

«/IuHeiHbIE onepaTopbD)

AP

ocoarwnE

H3mepumbie MHOXKECTBA.
W3mepumebie (yHKIHH.
Omnpenenenne unterpaia Jlebera
CaoiicTBa unterpaina Jlebera.

HenpepsiBHBIE TUHEHHBIE ONIEPAaTOPHI.
IIpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.
HopMma nuHeiHOTro HenmpepbIBHOTO ONepaTopa.
[IpyHIMI paBHOMEPHOM OIrPaHUYEHHOCTH.
OO6parHble oIepaTopHl.

CBoiicTBa 0OpaTUMBIX ONEPATOPOB.

«IIpMHIMIIBI HEMOABUKHOM TOUYKH

1. OnpeneneHue CXMMAIOIIETO ONEPaTOPA.
2. TpuHOUT cKUMArIUX 0TOOpakeHHH ((hOPMYITHPOBKA).
3. MoxeT a1 CKUMAIOLINH 0orepaTop UMETh HECKOJIBKO HEMOBI)KHBIX TOUYEK?
4. OTHOCHUTEIFHO KOMIIAKTHOE MHOKECTBO.
«BnoJsiHe HenpepbIBHbIE ONIEPATOPHI»

1. Ompenenenue BIOJIHE HEMIPEPHIBHOTO OMEpaTOpa.

ook ow

[TpuBennTe npUMep BIOJIHE HENPEPHIBHOIO ONIEPATOPA.
SIBnsieTcs M TOKIECTBEHHBIN ONEPATOP BIOJIHE HEMPEPHIBHBIM?
Cdopmynupyiite neppyto Teopemy Openroiabpma.
Chopmynupyiite BTOpyto Teopemy Opearonpma.
Cdhopmynupyiite TpeTbio Teopemy Dpearoiabma.
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«JJ1IeMeHThI HeJIMHEITHOT0 AaHAJIN32)»

1. Omnpenenenue cunpHOTO MU depeHmana.

2. Omnpenenenue cinaboro nuddepeHuana.

3. Ompenenenue 3KCTpeMyMa.

4. Heobxomumoe yciaoBHE 3KCTpeMyMa (PyHKITHOHAA.

Bonpochl k koiokBUYMY 1m0 Teme «baHaxoBbl mnpocrpaHcTBa. I'mib0epTOBBI
NMPOCTPAHCTBA

1. JIunelinble IpOCTpaHCTBA.
. HopmupoBaHHbIE IPOCTPAHCTBA.

. IIpoctpancTBa |; u Ip'

2
3
4. Tormonorusi HOPMHPOBAHHBIX MPOCTPAHCTB.

5. Teopema O BIOKEHHBIX IIapax.

6. Teopema bapa.

7. KoneuHoMepHbIe MPOCTPAHCTBA.

8. IlpocTpaHcTBa cO CKalsipHBIM IIpou3BeneHneM. HepaBerncTBo Komu-byHskoBcKoro.
9. Teopema 0 nUaroHajsxX napajuienorpamma.

10. Teopema ITudaropa.

11. Teopema o MPOCKIIHH.

12. JluHeiHas 3aBUCUIMOCTD ¥ HE3aBUCUMOCTb.

13. OHC. IIporecc opTOoroHaIM3aIuH.

14. Psan @ypse.

15. Yacruunas cymma psaga Oypoe.

16. CxommmocTs psna Dypee.

17. Teopema ®umepa-Pucca.

O0pa3ubl KOHTPOJIBLHBIX PadoT
S cemecTp
KonTtpoabnas padora Nel
1.Haiitu mepy JleGera cieayrommx MHOXKECTB:

a) M :U(n—zin,n+ 3nl_1j,

n=1

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

2.BeruucnuTh, €ciiv BO3MOXKHO, UHTerpai Jlebera ot cienyronux GyHKIUN MO JaHHBIM
MHO’KECTBaM:

x,x€[02] N Q,

-3,xe[0a\Q, xeon]

) f(x)={

6) T (x) =2in, X e[n;n+1), X € [L;+0)

13



e, xeK,
B) f(x)=11xe[0;05]\K, xe[01]
~3,xe(0,51]\ K

sinx, xe[0;z/2]\Q,
r) f(x)={cosx, xe(z/2;7z]\Q, xe[0; 7]
x> —3x,xe[0; 7] " Q

KonTtpoabnas padora Ne2

1. ITpoBeputb, 006pazyet au V ITMHEHHOE IMOITPOCTPAHCTBO POCTpaHCTBa X:
X =R3,V={XER3 DX+ X, X, :O}
2. SIBnsercs mu yaknus @(X) = 2| X, + X2| HOPMOIi B pocTpancTBe R*.

3. CXO,I[HTCH JIK TTIOCJICAOBATCIIBHOCTHU B YKA3dHHBIX ITPOCTPAHCTBAX. B CJIydac CXOAUMOCTH
YKa3aThb IMpeacii.

a)l,, x, :(0,0,...O,%,O,..];

b)clo] x,(t) =t~

4. Haiitu MMPOCKIHIO BEKTOPA Ha MMOAIIPOCTPAHCTBO U PACCTOAHUC OT BEKTOpA 0
moANpoOCTPAHCTBA

ol a (il 11
21 2’22’23""'2n""

na mompoctpanctBoM = {x e l, : X =(0,0,..,0,X, 1, X100 )};
b)I2, a=(121) na noanpocrpancteo M = {x I : x, —x, = 0}.
5. TIpOBEpHTH THHEHHOCTD OMIEPATOPOB:

a)A:R® >R?, Ax=(x12,x1 +x3,x§);

b) A:C[0,1] - C[0,1], (AX)(t) = X*(t).

6. O1leHUTHh HOPMY CIEAYIOIINUX OMEPATOPOB:

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

b) A:C[01]— c[o4] (AX)(t) = t2x(t) .
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6 cemecTp

KonrtpoabHnas padora Ne3

1. Jloka3atp, 4TO ypaBHEHUE UMEET PELICHUE
1.
X==8In X+ 2.
3

2. JlokaszaTh, UCIOJIb3Ysl MPHUHIIUII CXKATHIX OTOOPaKEHUH, YTO CHUCTEMAa MMEET SIMHCTBCHHOE
pelieHue

1 1
xlzle—gx2 +2

1 1 '
X, =§x1+5x2 +5

1
3. Ilpu kakux A ypaBHeHue umeet enuHcTBeHHOE peienue B C[0, 1]? Ipu A = > HaWTH pelieHne

1
¢ Tounoctsio 10 0,01 X(t) = 4  ts?x(s)ds+ 1
0

4. O6parum nu oneparop? Ecnu na, To HaliTH 0OpaTHBIN.
a)B Iy 1 1) AX = (X +2Xy, X3 + 2X4, X5 + 2Xg,...)
2) AX = (X4, X3, X2, Xl’ X5, X6’ X7,...)

3) AX = (X4, X5,0, X3, X4,0, X5, X5,0,...)
6)B C0A]:  (AX)(t) = X(t) — j stx(s)ds

5. HaiiTu criekTp U CeKTpasIbHBINA paguyc onepaTopa A:

a) Azl 1, AX=(X + Xgy Xo, Xgye e Xse )

6) A:C[01] — C[01], (AX)(t) = j x(s)ds.
0

KouTtpoJubHas padora Ned

1. Pemuts YpaBHCHHUC
1
X(t) = Itzsx(s)ds+t
-1
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2. Haiitu xapakTepucTH4YeCKue 3HaUYeHUS U COOCTBEHHBIE (DYHKITUN

x(t) = yf(tzs +5)x(s)ds

0 0
3. C HOMONIBIO HTEPHPOBAHHBIX S HANTH Pe3OALBEHTY U PEHIHTL VPABHEHHE

x(t) = p /ngif(sjffs +t.
0
I. Haitru A, npn koropoix vpasnenne unveer pemenne. Haftrn sro pemenne.

1
r(t) = A /(ts + s%)z(s)ds +t.
21

1

3a4eTHO-IK3aMEHAIHOHHbIE MAaTepuaidbl sl TNPOMEXKYTOYHOH aTTeCTALMH
(3x3ameH/3a4eT)
[TpuMepHBIX TIepeveHb BOIIPOCOB K AK3aMEHY.

S cemecTp

H3MepuMble MHOKECTBA.
N3mepumble QyHKINH.
Wurerpan Jlebera (KOPpEKTHOCTS ).
CaoiicTBa unterpana Jlebera.
0 — aJUIUTUBHOCTb UHTEerpasia Jlebera.
AOGcomoTHas HeNpepbIBHOCTh MHTErpasa Jledera.
Teopema Jlem.
Jlemma Dary.
Teopema Jlebera.

. IIpoctpanctro L2(A).

. JInHenHbIe IPOCTPAHCTBA.

. HopmupoBaHHbIE TPOCTpaHCTBA.

CoNoOA~WNE

B e
N - O

[HEN
w

. IIpoctpancTBa |g 51 |p.

[EEN
IS

. Torosnorust HOpMUPOBAHHBIX TPOCTPAHCTB.

. TeopeMa 0 BJIOKEHHBIX IIapax.

. Teopema bapa.

. KoHeuHOMEpHBIE TPOCTPAHCTBA.

. IIpocTpancTBa co ckansapHbsIM npousBeneHueM. Hepasenctso Komm-byHsikoBckoro.
. Teopema o nuaroHansax napajuienorpamma.

. Teopema ITudaropa.

. TeopeMa 0 npoekiuu.

. OHC. IIponecc opToroHanu3amum.

. Psan @ypee.

. HactnuHas cymma psaa Oypse.

. CxonumocTs psiga Dypee.

. Teopema ®umepa-Pucca.

. HerpepbIBHBIE TMHENHBIE OIIEPATOPHI.

. HenpepbIBHOCTB HHTETPAJIBHOTO OIIEpaTopa.
. IIpocTpaHCTBO TMHENHBIX ONIEPATOPOB.

. Monnota £(X,Y).

. [IpuHIMIT paBHOMEPHOW OTPaHUYEHHOCTH.

WWNRNRNNRNONNNNNNRE R PRF PR
P OWOWOM~NOUTRWNREO OO O® U
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32. Teopema banaxa — IlIteiinraysa.
33. Teopema Xana — banaxa.
34. CnenctBus Teopembl XaHa-banaxa.
35. O6mwmit Bux ¢pynkunonana B H.
6 cemecTp

[IpuHIUI CKATBIX OTOOPAKEHUM.

Teopema Xaycaopda.

Teopema Apuens.

[Mpunmun [laynepa.

IIpuMeHeHre NPUHIUIIOB HENOABUKHOU TOYKU K CHCTEMAaM.

WHTerpanbHble ypaBHEHMUS.

O6parumbie oneparopsl. Teopema banaxa.

Oneparopsl ¢ MaJI0 HOPMOM.

OO6paTuMoCTh OJIU3KHUX ONEPATOPOB.

0. Cextp oneparopa u ero cBoictsa. [Ipumepsl.

11. Pe3zonbsBeHTa oneparopa u €€ cBoiicTBa. Teopema o0 HEIyCTOTE CIIeKTpa.

12. CnexTpanbHblil paguyc omeparopa U ¢opmyna Juist ero BeluuciaeHHs. CHeKTpaibHbIN
paauyc oneparopa BoabTeppa.

13. BriosiHe HenpepbIBHBIE ONIEPaTOPbl U UX CBOICTBA.

14. BriosiHe HETPEPBIBHOCTD MPEEIHLHOTO OIEepaTopa.

15. BriosiHe HenpepbIBHOCTh MHTEIPAJIBHOTO OIlepaTopa.

16. Comnpspxennbie oneparopsl B H .

17. Cpoiicta A™.

18. BriosiHe HENPEpBIBHOCTH CONPSHKEHHOTO OIepaTopa.

19. ComnpsikeHHBII HHTETPaIbHBINA OepaTop.

20. 3amknHyTOoCcTh IMm(1 — A).

21. KoHeyHOMEpHBIE OTIepaTopHl.

22. AnmpoKcuManus BIOJTHE HEPEPHIBHBIX OMEPaTOPOB KOHEYHOMEPHBIMH.

23. Ilepsas Teopema Opearonabma.

24. Bropas teopema ®penroibma.

25. Tpetbs Teopema Ppearosnpma.

26. TeopeMa 0 CIIEKTpe BIIOJHE HETPEPHIBHOTO OIMEpaTOpa.

27. CaMoconpsiKEHHbIE ONEPaTOPhl U MX CBOMCTBA.

28. CymiecTBOBaHHWE HEHYJIEBOTO COOCTBEHHOTO 4YHCJIAa Yy BIIOJHE HEMPEPBHIBHOTO
CaMOCONPSKEHHOTO OIIEPATOPA.

29. Teopema 'mnp0epra—1lImunra.

30. UnTerpanbHble ypaBHeHUs. Teopembl Opearoabma.

31. UnTerpanbHble YpaBHEHUS C BEIPOKICHHBIM SIIIPOM.

32. nTerpanbHble YpaBHEHUS! C CHMMETPUUYHBIM SIPOM.

33. Cnabpr1ii 1 critbHBIN AU depeHan HeMMHEHHOTo (DYHKIIMOHAIA.

34. DxcTpeMyM (QYyHKLIHOHANA.

BoOoo~NoO~WNE

KpuTtepun oneHuBaHus pe3y/ibTaTOB 00y4YeHHUsI

OneHka Kpurepuu orieHMBaHus 110 YK3aMEHY
Bhicokuii OLEHKY ~«OTIMYHO» 3aCHYKHBACT CTY/IEHT, OCBOMBIIWI 3HaHUA,
YPOBEH «5% YMEHUS, KOMIETEHLMH M TEOPETHYECKHH MaTepual 6e3 mpobenos;
(oTIHHHO) BBINOJIHUBIIMNA BCE 3aJlaHMsl, MPEIyCMOTPEHHBIE y4eOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YpPOBHE; MIPaKTHYECKHE HaBbIKU
1po¢eCCHOHATILHOTO IPUMEHEHHUsI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHBI.
Cpennuit OLIEHKY «XOpOIIO» 3aCIyXKHMBAET CTYJIEHT, INPAaKTUYECKU IOJTHOCTBHIO
YPOBEHB «4» OCBOMBIIMN 3HAHMS, YMEHMs, KOMIIETEHLUUMU U TEOPETUUYECKUM

17



(XOpOLHO) Marcpuall, y‘l€6HBIe 3aJaHuA HE€ OLCHCHBbI MAKCUMAJIBHBIM YHCIOM
0aJIJIOB, B OCHOBHOM C(HOPMHUPOBAIT MPAKTHUECKHE HABBIKH.

[ToporoBsrii OIICHKY «YyJIOBJICTBOPHUTEILHO» 3aCITyKUBAaET CTYIEHT, YaCTUYHO C
YPOBEHB «3%» npoOejlaMd  OCBOMBIIMN ~ 3HAHUWS, YMCHHS, KOMIICTCHIMH W
(YZOBIETBOPUTE | TEOPETUYECCKUN MarTepuall, MHOTHE y4ueOHble 3aJaHus JHu00 He

JIHO) BBIIOJIHMJI, JHUOO OHM OIEHEHBl YHCIOM O0aaioB OJHM3KHM K

MHWHUMAJIbBHOMY, HCKOTOPBIC IMTPAKTUYCCKUC HABBIKKU HEC C(l)OpMHpOBaHBI.
MuHUMaTbEHBIN OLICHKY «HCYIOBJICTBOPUTECIILHO» 3aClIYKMBACT CTYACHT, HC OCBOUBIIMH

YPOBEHB «2% 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUUYCCKUI MaTepual, yueOHbIe
(HEeyIOBIIETBOPH | 3a/IaHUS HE BBIIOJHWII, IIPAKTHYECKUE HABBIKK HE CPOPMHUPOBAHBI.
TEJILHO)

Kpurepuu onieHuBaHus 110 3a4eTy:
3auer BBICTABIIAETCS IO pe3yibTaTaM paboThl CTyAEHTa B TeueHue cemectpa. OTMeTka
«3a4TE€HO» BBICTABIAETCS CTYAEHTaM, KOTOPBIE PETYJSPHO IOCEIAIH 3aHATHS, BBITOJIHSIN
JIOMaIlHue paboThl, HamMcald KOHTPOJbHbIE PaOOThI Ha IOJIOKUTENbHbIE OLEHKH. OTMeTka
«HE3a4YTE€HO» BBICTABJISIETCS CTYJEHTaM, KOTopble rponycTiiin 6oaee 60 % 3aHATU U Hanucanu
KOHTPOJIbHbIE paOOThI HA HEYJOBJIETBOPUTEIIbHBIE OLIEHKH.

«3aYTEHO»: CTYACHT BIA/ICET TECOPETUYECKHMMHU 3HAHMSAMHU IO JAHHOMY pas3fieily, IOIYyCKaeT
HE3HAUUTEJIbHbIE OLIMOKH.

«HE 3a4TEHO»: MaTephall HE YCBOCH WM YCBOEH YaCTHYHO, CTYJCHT 3aTPYAHSETCS PEIIUThH
CTaHJApTHbIE  3a/a4M, HMEET JOBOJIbHO OIpaHHYEHHbIH 00BEM 3HAHMH MPOrpaMMHOTO
Marepuaa.

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0pOBBsI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOoOXOAMMOCTH HMHBAJIMAAM M JIMLAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSMU
3JI0POBBSI MIPEIOCTABISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOJrOTOBKH OTBETA HA DK3aMEHE;

— IIPU MPOBEJICHUH HPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TIPEAYCMATPHBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJISl O0YJAFOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEAypa OLEHMBAHUSA pE3YyJIbTaTOB OOyYeHHs IO JAUCLUUIUIMHE MOXET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponienypa ornieHMBaHUs Pe3yJbTaTOB OO0y4YeHMs MHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) TMpeIycMaTpuBaeT IPeIOCTaBICHUE
uHpopmanuu B (opMax, aZanTUPOBAHHBIX K OrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHS
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIEeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU OTIOPHO-JIBUTATEJILHOTO amnmapara:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.
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5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMANUOHHBIX PECYPCOB U TEXHOJIOTH

5.1. YueOHas uteparypa

1. Konmoropos, A.H. DnemenTsl Teopun GyHKIUNA W (YHKIIMOHAIBLHOTO aHAIM3a
[DnexTponHbIi pecype] : yued. mocodue / A.H. Konmoropos, C.B. ®oMuH. — DIEKTPOH. JaH.
— Mocksa : ®usmariut, 2009. — 572 ¢. — Pexkum mocryma: https://e.lanbook.com/book/2206.

2. [Mynses B.®., [amok 3.6. CoopHUK 3a1a4 110 PYHKIIMOHAIBPHOMY aHAIU3y. M.;
WMxesck: HULL «PerynsipHast xaotuueckas mexanukay, 2010.
3. OwmmonenkoBa, H.B. COopuuk 3amau 1m0 (QYHKIMOHAIBHOMY aHAIH3Y

[DnexkTpoHHbI pecypc] : yued. mocodue — DnektpoH. gaH. — Cankr-IlerepOypr : Jlans, 2015.
— 240 c. — Pexxum noctyna: https://e.lanbook.com/book/65041

4, Jlrocrepuuk, JILA. Kparkuii xkypc (yHKIIMOHAJIBHOTO aHaiau3a [DJIEeKTPOHHBIN
pecypc] : yueb. mocobue / JI.A. Jlrocrepauk, B.M. CoboneB. — InektpoH. maH. — CaHKT-
[TerepOypr : Jlanb, 2009. — 272 ¢. — Pexkum pocryma: https://e.lanbook.com/book/245

5. Tpenorun, B.A. OyHKIIMOHANBHBIA aHaNW3 [DJICKTPOHHBIA pecypc]| : yued. —
OnekTpoH. gaH. — MockBa : ®Dusmatiur, 2002. — 488 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/2340

6. Tpenorun, B.A. 3amaun u ympaxHeHUss 0O (YHKIHMOHATIHHOMY aHAIHU3y
[DnexTpoHHBIH pecype] : yuebd. mocodue / B.A. Tpenorun, b.M. ITucapesckuii, T.C. Cobonesa.
— OnekTtpoH. jgaH. — MockBa : @®usmariur, 2005. — 240 c¢. — Pexum pocryna:
https://e.lanbook.com/book/2342. — 3ari. ¢ sKpaHa.

7. Hamrox 3.b., Hamox M.B. ®ynkuumonanbHblid aHanu3. IIpocsemenue-tOr,

Kpacnonap, 2014.

5.2. llepuoanueckasi JuTEpaTYpa

He tpebyercs

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHoHAIbHbIE 0a3bl
JAHHBIX M HHGOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI

DJ1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. 9BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uzgarenscrtea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaIHbIX HAYYHBIX XXYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »3neKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OuOIMOTEeKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouonmuoreku (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpumna https://www.prlib.ru/
9. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/

arwnE
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https://e.lanbook.com/book/2206
https://e.lanbook.com/book/65041
https://e.lanbook.com/book/245
https://e.lanbook.com/book/2340
https://e.lanbook.com/book/2342
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas nHpopmanuonnas cucrema POCCHS http://uisrussia.msu.ru

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAICKKUX JauccepTanmid htp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa30BaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPCHI
KyoI'Y:
1. Cpena MoayinbpHOTO AuHaAMUYeckoro ooyuenus http://moodle.kubsu.ru
2. ba3a y4eOHBIX IUIaHOB, y4eOHO-METOAMYECKIX KOMILICKCOB, MyOIHKALIUHA 1
koHpepenmmii http://mschool.kubsu.ru/
3. DnexrpoHHbIii apxuB qokymentoB Kyol'Y _http://docspace.kubsu.ru/

6. Meroauyeckne yka3aHusi JJsi O0y4alOIIUXCA 110 OCBOCHHMIO MCHUIIMHBI
(Mmonxy.Jist)

Ilo xypcy npeaycMOTpPEHO IpOBEACHUE JICKIMOHHBIX 3aHATUIM, Ha KOTOPBIX Jaercs
OCHOBHOM CHCTEMAaTH3UPOBAaHHBIA MaTepuaj, 1a0OpaTOpHBIX 3aHATHH, B XOJI€ KOTOPBIX
CTYACHTAaMHM IPUOOPETAIOTCS M 3aKPEIUIAIOTCS OCHOBHBIE INPAKTUYECKH HABBIKU PEIICHUS
Pa3IUYHBIX 3a/1a4, B TOM YHUCJIE C IPUMEHEHUEM MOTYyYEHHBIX TEOPETUUYECKUX 3HAHUH.

Baxneiimum »TanmoM Kypca SIBISIETCS CaMOCTOSITENIbHas paboTa MO JAMCLMILIMHE.
CamocTtosTenbHas padoTa CTYIEHTOB SIBISIETCS HEOTHEMIIEMOM 4acThi0 MpoLecca MOATOTOBKHU.
[Ton camocrosiTenbHON pabOTO MOHMMAETCsl YacTh y4eOHOH IUIaHMpYyeMOUl paboThl, KOTopas
BBITOJHAETCS 10 3aJaHUI0 M NP METOAMYECKOM pPYKOBOJCTBE IIpernojaBaTelisi, HO 0e3 ero
HENOCPEJACTBEHHOI'O yYacTHSI.

CamocrosTenbHass paboTa HalpaBl€Ha Ha YCBOGHHE CHUCTEMbl HAyYHbIX H
npodecCHOHANBHBIX 3HAHWM, (OPMHUPOBAHUS YMEHMM M HABBIKOB, NPHOOpETEHHE OIbITa
camocTosTeNbHOM TBOpueckoil gestenbHocTH. CPC  momoraer ¢opmupoBath KylbTypy
MBIIUIEHUS] CTY/IEHTOB, PAaCIIUPATH O3HABATENIbHYIO J1€ATEIbHOCTb.

Buasl camocTosiTenbHON paboThI IO KYpCy:

@) no yenam: MOATOTOBKA K JIEKLUAM, K IPAKTHUECKUM 3aHATHUAM, K KOHTPOJIbHOU padoTe,
K KOJUIOKBUYMY.

0) no Xxapakmepy pabdompl: W3YUCHHE JUTEPATyphbl, KOHCIEKTa JIEKLIUH; IOMCK
JaUTepaTypel B OUOIMOTEKe; KOHCIIEKTUPOBAHHE PEKOMEHJIYeMOM Uil CaMOCTOSTENbHOTO
U3y4eHHs] HAay4YHOM IJUTepaTypbl, pelIeHHe 3ajady, TecToB; pabora ¢ oOOy4arollUMU U
KOHTPOJHMPYIOLIUMH ITPOrPaMMaMH.

TemaTnueckoe mIaHupOBaHHE CAMOCTOSTENILHOM paboThl CTYICHTOB

Ne HanmenoBan
Conep:xanue pa3aena Bun pa6orsl
n/m He pa3jiena
1 2 3 4
1 Mepa n Wnterpan JleGera. [IpenenbHblit ITouck HeoGxoaUMOIA
UHTETrpal nepexo/ 1Mo 3HakoM uHTerpaia JleGera. | uHpopmanuu (cM.
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https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

Ne HanmenoBaHn
Conep:xanue pa3aena Bupa patorsl
n/n He paszjiena
JleGera Wurerpan Cruntheca. CIIMCOK JIUTEPATYPHI).
Pewenune 3anau.
2 . [Touck HEOOXOUMOIH
JIuneliHble © HOPMUPOBAHHbBIE
banaxoBbl undopmanuu. Mzydenue
n
npoctpaHctp | POCTPaHCTBA. Ip’ Ip’ Ioo’ C[a,b], JIEKIIMOHHOTO
a L,[a,b]. Tononorus. Teopema Bapa. Marepuania.
KoncnektupoBanue.
3 [ToBTOpEeHUE
JIEKIIMOHHOI'O MaTepuana
I'une6eproBel | KoHeuHOMEpHBIE TPOCTPaHCTBA.
U MaTepuaia yueOHUKOB.
npocTpancTBa | ['MIpOepTOBBI IPOCTPAHCTBA.
IToaroroBka x
KOHTPOJIbHOH pabore
4 TTpuanun aBHOMEPHOU .
P P p TTouck HE00X0IMMOM
. OTPaHUYEHHOCTH. O6parumocTb
JIuneiinbie . UHPOpPMALINH.
JUHENHBIX omneparopos. Teopema Xana
OIIepaTopbI . . [Tonroroska K
— banaxa. JluneiliHblii (yHKUIHMOHAN B .
KOHTPOJIbHOH pabore
HEKOTOpBIX OaHAaXOBBIX POCTPAHCTBAX.
S) [IpuHDHIIBL [IpuHuun cxumaroumx otodpaxeHuil. | M3yueHne JIeKIUOHHOIO
HenoABrKHOM | [Ipumenenus. NHTterpanbHble | MaTeprana M MaTepuaa
TOYKHU YPaBHEHHUS. y4€OHUKOB.
6 PesonbBenTa. Cnekrp. CrnekTpaiabHbII
B paxnuyc. Bnonue HenpepbiBHBIE | [Tonck HEO0OXO0IUMOM
MOJIHE
onepatopsl. CompsikeHHbIE omepaTophl. | nHGopmanuu. Pemenue
HEIpEepbIBHbBIC
Pep Teopus @penronbma. CnexkTp BnoiHe | 3anad. IloaroroBka k
OIepaTopsl .
pATOp HEeNpephIBHOIO  omeparopa. TeopeMa | KOHTPOJIBbHOI paboTe
I'uns6epra-lImunara.
7 OneMeHThI OKcTpeMyM ¢byHkunonana. | 3ydenue u moBTOpeHUE
HenuHenHoro | Knaccuueckue 3amauM BapHanMOHHOIO | JIEKITMOHHOTO
aHaJn3a HCYMCIIEHUS. MaTtepuana.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbs OOIBINIOE 3HAYCHHE HMEeT HHJWBHyalbHas y4deOHas paboTa (KOHCYIbTalluU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

I/IHI[I/IBI/II[yaJ'IBHLIC KOHCYJIbTalUM 110 HTOPCAMETY SABJIAKOTCA  BaXXHBIM

daxTopoM,

CHOC06CTByIOHII/IM WHAUBUAYaJTIU3allun 06yquI/1$1 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JHIOM C OTpaHUYCHHBIMU
BO3MOXHOCTAMHU 3J0POBbA.
7. MaTrepuaibHO-TEXHUYECKOe o0ecneyeHne o JUCHUILIuHEe (MOAYJII0)
ITo Bcem BUIaM y’—I&6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI MCIIOJIB3YIOTCA
ayUTOpUH, KaOUHETHl U JIa0OpATOPUH, OCHAIIEHHBIE HEOOXOIUMBIM CHEIHAIU3UPOBAHHBIM U

71a00PaTOPHBIM 000PYIOBAaHHEM.

OCHAaIIEHHOCTD CITEHAIBHBIX
MOMEIIEHU I

HaunmeHoBaHHe crienMaIbHBIX
MOMEIIEHU I

[TepeueHb IUIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHHS

YueOHbIe ayIUTOpUHU IS
MPOBEJICHUS 3aHATHI JIEKIHOHHOTO
THIA

Meo6enb: yuebHas mebennb
TexHn4ecKue cpeacTBa 00YUEHUS:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint
ISt OM3Heca

Security

YueOHble ayIUTOpUU st | MeGens: yueOnast MmeOenb

Microsoft Windows 8, 10
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MPOBEACHUS 3aHATHi | TexHu4eckue cpeicTBa OOyICHUS: Microsoft Office Professional

CEMHMHApPCKOr0 THIA, FPYNIOBBIX U | 3KpaH, IPOEKTOP, KOMIIBIOTEP Plus
HUHIUBUAYAJIbHBIX KOHcyHLTaHHﬁ, Kaspersky Endpoint Security
TEKYILETO 3 KOHTpPOJIA u 1S OU3HECA
MIPOMEKYTOYHOM aTTeCTalluK
VueOHble ayAUTOPHU st | MeGenb: yueOHast MeGeib Microsoft Windows 8, 10
MPOBeICHU TaDOPATOPHBIX paboT. | TeXxHUYeckue cpeicTBa OOyUCHUS: Microsoft Office Professional
9KpaH, IPOEKTOP, KOMIIBIOTEP Plus
Kaspersky Endpoint Security
IUIs Om3Heca
VueGHbIe ayIUTOPHA st | Me6enb: yueOHas MeGeib Microsoft Windows 8, 10
BBITIOJTHEHHS KYPCOBBIX padoT TexHmueckue cpeacTpa 00ydeHHS: Microsoft Office Professional

9KpaH, MPOEKTOP, KOMIBIOTEP Plus

Kaspersky Endpoint = Security
U1 Ou3Heca

MATLAB Wavelet Toolbox
WolframResearch Mathematica
MapleSoft Maple 18

PTC Mathcad

Jis  camocTosITeNNbHOW — pabOThl  OOY4YaIONIMXCS  IPEAYCMOTPEHBI  MTOMEIICHUS,
YKOMILJICKTOBAHHBIC CHGIII/IaJII/I?,I/IpOBaHHOﬁ MC6CHI>IO, OCHAIICHHBIC KOMHBIOTCpHOﬁ TEXHUKOU C
BO3MOXKHOCTBIO MOJIKIIFOUEHUSI K ceTu «VHTEepHEeT» M 00CeCIeYeHUEM JOCTYIa B JIEKTPOHHYIO
UH(OPMAIIMOHHO-00Pa30BATEIILHYIO CPETy YHUBEPCHUTETA.

HanmenoBaHnue nomeieHui s OcHaIIeHHOCTh IOMEIEeHUH 115 IlepeueHb TULIEH3UOHHOTO
CaMOCTOSTENILHOM PaboTHI CaMOCTOSTENFHON paboThHI MIPOTPaMMHOT0 00ecTeueHUs
oOyyJaromuxcst 00y4aromuxcst
[TomerueHue ajsi caMOCTOATENbHON | MebGens: yuebnas Mebenn Microsoft Windows 8, 10
pabotsl oOyvaromuxcs (untanpHbIl | Kommiekr — cmemmanmsupoBanHo# | Microsoft Office Professional
3an Hayunott 6ubnmorekn) MeOelH: KOMITBIOTEPHBIC CTOJBI Plus

OGopyniopanue:  KOMIbIOTEPHAT | Kaspersky Endpoint  Security
TEXHUKaA C IIOAKIIFOYEHHUEM K
IS OM3HEca

HHPOPMALMOHHO-

KOMMYHHUKAIIHOHHOH ceTH
«IHTepHeT» M OCTYIIOM B
ANIEKTPOHHYIO  MH(GOPMAIOHHO-
00pazoBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKaI[IOHHO®
o0opynoBaHue, obecreynBaroee
JOCTYII K  CeTH  HHTEPHET
(mpoBomHOE COCITMHECHUE u
OecrpoBOIHOE  COCIUHEHHE  I10
texnosorud Wi-Fi)

INoMernenye mIs caMOCTOATENbHOM | Mebenb: yueOHas Mebemb Microsoft Windows 8, 10
paboTel oOyyarommnxcs (ayn.314) Kommurexkr  cnenmanmsupoBanaoi | Microsoft Office Professional
MeOeH: KOMITBIOTEPHBIE CTOJIBI Plus

OGopynosanue:  KoMmbloTepHAT | Kasparsky  Endpoint  Security
TCXHUKA C IIOAKIIFOYCHUEM K
ISt OM3Heca

MH(OpMAIHOHHO- MATLAB Wavelet Toolbox

KOMMyHHKaHHOHHOﬁ CETH .
«Murepuer» u  mocrymom s | WolframResearch Mathematica

snekTponHylo  mHQopmammonso- | MapleSoft Maple 18
00pa3oBaTeIbHy0 cpeny | PTC Mathcad
00pa3oBarelbHOM  OpraHu3aluH,
BeO-KaMepbl, KOMMYHUKAI[HOHHOE
o0opynoBaHue, oOecreYnBaroee
JOOCTYIl K  CeTH  HMHTEpHET
(poBomHOE COETMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texaonoruu Wi-Fi)
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Peuensus

Ha pabouyio MPOrpaMMy JHCUMILTHHE! «PYHKUMOHATBHBIH aHANH3Y, NPeHA3HA-
YeHHYIO JUIf CTYACHTOB CNIEIHATBHOCTH
01.05.01 dynpamenTansHble MATEMATHKE H MEXAHHKA

QOYHKUHOHANBHEIR AHATH3 HAXOAMT MPUMEHEHHE BO MHOMHX TOWYHBIX
HAYKaX; MHOIMe BAXKHEHIINE MATEMATHYECKHE KOHCTPYKUMH H METOL OMHCAHS!
A3BIKOM (QYHKUHOHANLHOTO aHanM3a. DYHKIMOHANBHEIH aHATHI COCTABNACT OCHO-
BY MOATOTOBKH KBATH(HIMpOBaHHOrO Maremaruxa. Ha stoll ancumrmibe Gan-
pyercs H3ydeHue MHOTHX JMCUMIUTHH BBICIUCH MATEMATHKH H MEXAHHKH. [loato-
My coananme paGodeil pOrpaMMel IO IAHHOMY KYpPCY SB/IAETCA aKTyAIbHEIM.

[Npencrasnennas Ha penen3uio pabodas nporpaMMa ONHCHIBAST TpeboBaHHA
K YPOBHIO YCBOCHHA AMCIHIUTHHEL, 00BEM y4eOHBIX 4acoB H HX pacripe/iceHie o
dopmam 3aHATHH, TpeGoBaHHA K O0A3ATEABHOMY MHHHMYMY COICPKAHHMA TPO-
rpaMMEl, NIepeYeHb THTepaTypsl i nocobuii, GopMEl KOHTPOIS. Conepanue Teo-
PeTHYECKOTO MaTepHala THCUMILIHHBL MOHO OTPakKaeT Heobxo MMBbIe 3HAHMA /1A
(HOPMHEPOBAKUS KOMIETEHIHH 110 ANCUHIIHHE. MatepHaisl [UIA CaMOCTOATENBHOH
yue6Holi paboTh! CTY/ICHTOB COASPKAT OCHOBHLIE TEOPETUYECKUE TIONOKEHHA, HE-
o6XoaMMBle [UIA YCBOGHUA YKA3aHHBIX TeM. 3ajaHus JUIf nabopartophsix pabor
[peACTAB/eHE! 110 BCEM TeMaM JHCUMILIHHEL, CONEPHKAT GOMbIIOe KOMHYECTBO 3a-
na4 s GOPMHPOBAHHA HEOOXOMHMEIX 3HaHMI, yMeHuT H HABLIKOB. Bonpockl K
JKIAMEHY OXBATHIBAIOT BECh MATEpHAN, H3Y4aeMBl CTYACHTAMH. Crmcox pexo-
MEHIYeMOM /IATepaTypsl COAEPKHT OCHOBHBIC COBPEMEHHBIE HCTOUHMKM OTete-
CTBeHHBIX W 3apyGesHbIX aBTopoB. KpHTepHit OLEHOK MO AMCIEMILIHHE OTPAXKAIOT
HEOGXOIMMEIE KOMIIETEHIIMH, KOTOphIC JOKHE! OBITE CHOPMHPOBAHEL Y CTY/CH-
TOB.

Paspaborannas pabodad nporpaMMma JMCLMILTHHLL «DYHKUMOHANBHBIH
anamssy» coorsercTByeT TpebosanusM OI'OC BO 1 criocobCTBYeT KaueCTBEHHO-
MY OBNaICHHIO 0GYJAIOMMMHCA HEOOXOIMMBIMK KOMNETEHIHAMH.

Cunralo, 9T0 AaHHAA NPOrpaMMa COOTBETCTBYET COBPEMEHHOMY YPOBHIO
[IOArOTOBKH CrienuanscTos no cnenransroetd 01.05.01 «DyHamMeHTaNbHbIE Ma-
TeMaTHKE ¥ MEXaHHKa»H MOXeT GBITh peKoMeHA0BaHa s obecreticHHs OCHOB-
Holi 00pa3oBaTeNbHON MPOrpasMMbl Mo CHELHANTBHOCTH 01.05.01 «DyHpaMeHTAE-
HBIE MATEMATHKA ¥ MEXAHHKA N0 JHCUHIIHHE «PYHKUMOHATBHBIH aHATH3?,

JloUenT Kadeapel IPUKIALHON MaTem i
MI'BOY BO «KyGauckuil rocy pape ey il
TEXHONOIMUECKMA YHUBEDCW 181 )

777
KaHAMAAT PUIUKO-MATEMATUHECKUE Ay s L/_{'},,.’/

Yy6eips H.O
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Peuensus

Ha pabo4yio MporpaMMy AWCLUHILTHHEL «DyHKUMOHANBHBIA aHANH3Y, IPEJHA3HA~
YeHHYIO IS CTY/IEHTOB ClCIHaNbHOCTH
01.05.01 ®ynaamMeHTATbHbIE MATeMATHKA H MeXaHHKa

DyHKUMOHAIBHBI AHANH3 COCTABIACT OCHOBY NOATOTOBKH KBAMHOUUHPO-
BAHHOTO CrEHANTHCTA B 06nacTH MaTemariki. Mayuenne QyHKIHOHATLHOIO aHa-
nH3a HeoGX0MHMO AN AalbHeHmero H3y4enns BeeX AHCLIHIIHH BBICIIEH MaTeMa-
THKH ¥ MexaHuku. [TosTomy co3naHHe pabouell NporpaMMel [0 JAaHHOMY KYPCY
SIBJISETCH aKTyaNbHBIM.

Pabouas nporpamMma AHCLMIUIHHBL «DyHKIHOHAIBHBIA QHATH3» BKIHOHACT
B cebs Bce HeoOXOAMMBIE CTPYKTYpHBIC YacTH. YueOHas nporpamma npeaycMar-
pusaeT (OpMUpOBaHKe Y OOYYAIOIIHXCH MATEMATHHECKOTO anmapata, BKIIOYalo-
miero B cebs MaTeMaTHyecKHe 3HaHHWA, yMeHHA 1 HaBbIKH HeoOXOAHUMBIE VIS Jallb-
Heitwelt npodeccHOHANLHOH JeATe/ILHOCTH. Bee OCHOBHEIE pasjielibl MpOrpaMMel
HAIUIH CBOE OTPaXCHHE B MNepevHe Npe[CTaBleHHbIX B NIporpaMMe HEeoOX0AUMBIX
SHAHMHA, YMCHHI i KOMIICTeHLHH. Pacnpe/ienierne BpEMEHH, OTBOAMMOrO Ha M3y~
yeHHe PA3THYHEIX Pa3/e]oB Kypea, BKmOYad CaMOCTOATENLHYIO paboty, cooT-
BETCTBYET HX TPYI0EMKOCTH.

[TporpamMma OTBE4aET COBPEMCHHBIM tpeboBanmuaM K 00Y4ECHHIO H OTpaKaeT
coBpeMeHHBIE TeHIeHIH B 00y4eHun H BOCTIHTAHHH JHHUHOCTH. ConepxaHue pa-
foueli mporpaMMbl OXBATHIBACT BECH MaTepHal, HeoGXoHMBIH Uit 00yUeHHA CTY-
JeHTOB BBHICIIHX YUeOHBIX 3aBe/IeHUH 10 HaNpasIeHHIO «DyHaaMeHTaIpHas MaTe-
MAaTHKa H MEXaHHKa».

CozieprkaHue pasAieNioB, HX pasfeneHHe no BHaaM 3aHATHH, H TPYA0EMKOCTE
B gacax OTBEYAIOT TPeGOBATELHOCTH W LENECO0OPasHOCTH. CrpykTypa U cozep-
JaHHe Kypca B3aHMHO JAONONHAIOT APYT ApYra. Taxxe B mporpaMMme MpHBE/ICHLI
npHMeps! 3a7laHuit JUIA KOHTPOIBHBIX pabot, GuieTsl AN IK3aMEHOB, NepeteHb
OCHOBHOI ¥ OMONHATEABHOMN JHTEPATyPBl, N0CTYITHOH ML o0yyaromuxcs.

B uenom, pabouas mporpaMMa no JAMCHHILTHES «DYHKIHOHANBHBIH aHATH3»
cocragneHa B coorsercTHH ¢ Tpebosanmsivu GPI'OC BO u oTBevacT COBpeMeH=
HEIM TPEOOBAHHAM K Ka4eCTBEHHOMY obpasoBaTeaLHOMY NpOLECCY. Jaunas pabo-
yasg MporpaMMa MoxeT ObITh HCIIONB30BAHA AiA obecneyenust OCHOBHOI odpa3o-
BATENEHON NPOrpaMMEl MO CHSLHAIBHOCTH NOATOTOBKH 01.05.01 «®ynnamen-
TaNBHBIE MATEMATHKA H MEXaHHKa» 110 JHCIHIIHHE «DYHKUMOHATBHBL aHATN3Y.

PeuenseHT

NOKTOP (PH3AKO-MATEMATHUECKHX HAYK, OLCHT,

npodeccop Kadeapsl MaTEMAaTHUCCKOTO

monennposanms ®IBOY BO Kydl'yY IMasnosa A.B.



