MUHUCTEPCTBO HAVKU U BBICILEI'O OBPA3OBAHMS POCCUMCKOM ®ENEPALIUNA
DenepanipHOE rocy1apcTBEHHOE OI0JKETHOE 00pa30BaTeIbHOE YUPEIKICHIE BhIC-
1ero oopa3oBaHus
«KYBAHCKHWM I'OCY IAPCTBEHHBIN YHUBEPCUTET»
@axynbTeT MaTeMaTUKH U KOMIIBIOTEPHBIX HAYK

Xarype

< N
——— 5“.5;,.,';4,&,;',‘;;;"#
«27» mas 2022 r.

PABOYAS ITIPOI'PAMMA JUCHUIIJIINHBI
51.0.17 ®YHKIUOHAJIbHBIA AHAJIN3

Cnemuansaocts  01.05.01 dyHnaMeHTAIbHBIE MATEMATHKA ¥ MEXAHUKA

Hanpasnensocts (mpoduins) DyHnameHTaabHas MAaTeMaTHKA U €€ IPUII0KEHUS,
BrruucnurenbHas MEXaHUKa M KOMITbIOTEPHBIN HHKUHUPUHT

®opma 00yueHust Ounas

Kpamudukanus__Maremaruk. Mexanuk. [IpenogaBarens

Kpacuomap 2022



Pabouas nporpamma jucumnanusl  «OyHKIMOHANBHBIN aHAIN3» COCTABICHA B
COOTBETCTBHM C (hefiepalbHBIM roCy AapCTBEHHBIM 06Pa30BaTENbLHbIM CTaHJAapPTOM
Bpicliero  obpasosanust  (OIOC  BO) 1o  crnemmanbuoctd 01.05.01
«DyH1aMeHTalbHbIE MATEMATHKA U MEXAHUKAY.

[Iporpammy cocraBumm:

B.1O. bapcykosa, xanj. Gpus.-mat. HayK, JOIEHT ﬁ
2 ~,

£ G
Pabouas [IporpaMmMa AuCUHMITIIUHBI <((DyHKLII/IOHaIII>HbII/I aHallu3» YTBEpXKJEHa Ha
3aCClaHu U I(a(beﬂpbl 55;:i':;?é1<><> IYUKQ) Cl)yHKLlI/IOHaHI:HOI“O aHaliu3a u anrerbl

npotoxkos Ne 9 ot 13 éppenﬂ 20221,

Sasenyromuit kadenpoit (paspaGorurka) bapcykoga B.IO. W

YTBepXK/eHa Ha 3acefaHnM  yueGHO-METOAMYECKON KOMUCCHH (akynprera
MAaTEMAaTHKH M KOMIBIOTEPHBIX HAyK «5» mast 2022 r., mpotokos Ne 5 .

[lpeacenarens YMK ¢akynbrera [lmansko C.I1. ﬂ////

PeuensenTsl:
Yy6sips H.O., KaHIUAAT (pU3MKO-MATEeMAaTHUECKUX HAYK, AOLEHT Kade ol
npuknazHou maremaruku Ky6l'TY

[TaBnosa A.B., nokrop (usmko-maremMaTnueckux HayK, npodeccop xadeapsl
MaTeMaTu4eckoro moaenuposanust Kyol'y



1 ey u 3a1a4y U3y4YeHUs TUCUUIIMHBI (MOTYJIs1)

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Ilemn ocBOeHUS TUCHUMIUIMHBI  ONpeIeieHbl  (QeAepaTbHbBIM  T'OCYIAPCTBEHHBIM
cTaHmapToM BhIcmiero oOpazoBanusi mo cneruanbHocTH 01.05.01 «DynmameHnrtaabHBIC
MaTeMaTHKa ¥ MEXaHUKa», B PaMKaX KOTOPOH Mpeno1aeTcs NUCIUTLINHA.

enssMu ocBOeHUS TUCIUIUIMHB «DYHKIIMOHATBHBIN aHATIU3) SBISIOTCS (HOPMUPOBAHHUE
y CTYIEHTOB 0a30BbIX 3HAHWU MO (YHKIIMOHATHLHOMY aHAIW3y, MaTeMaTUYECKOW KYJIbTYPHI,
CITOCOOHOCTEH K aIrOPUTMHUYECKOMY M JIOTUYECKOMY MBIIIUICHHIO; (JOPMUPOBAHUE U PA3BUTHE
JUYHOCTH CTYJCHTOB; OBJIAJICHHEC COBPEMEHHBIM ammapaToM (YHKIIMOHATBHOTO aHAW3a s
JATBHEHIIIETO HCIIOIB30BaHUS B APYIMX O0JACTSIX MATEeMaTHYECKOTO 3HAHWSA W JUCIUILIIMHAX
€CTECTBEHHOHAYYHOT'O COJICP KAHUS

1.2 3agaun AUCHUILIMHBI

3aauaMu U3y4eHUS TUCIUILTAHBI SBJISIOTCS

1. 3y4eHrne OCHOBHBIX MPUHIIMIIOB U METOJ0B (PYHKIIMOHAILHOTO aHAIN3A.

2. ®@opmHupoBaHWUE YMCHHA B O0JIACTM TNPUMCHCHHS OCHOBHBIX  METOJIOB
(YHKIIMOHAJTBHOTO aHAJIHM3a MPU PEIICHUHM KOMILUIEKCA 3a]1a9 TEOPUU 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 (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

HucuuiuimHa «DyHKIMOHAIBHBIM aHAM3» OTHOCUTCA K oOs3aresbHOM wactu bioka 1
"ucuummuael (Moxynn)" ydeOHOTOo TutaHa. B coorBercTBUM ¢ pabodMM y4eOHBIM ILIAHOM
JUCLMIUIMHA H3ydaeTcsi Ha 3 Kypce o ouyHOW Qopme o0ydeHus. Bupg mpomexyTodHoit
aTTeCTallUU: IK3aMEH.

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

JUis yCHEIIHOTO OCBOEHHUS TUCHMIUIMHBI O0yYaromMiics JTOJKEH BIaJleTh 3HAHUSIMU,
YMEHUSMHU M HaBBIKaMH 10 IporpaMMaM JAUCHUIUIUH «MaTreMaTHuecKuil aHamu3y», «Anredpay,
«Iuddepennmanpruas reoMeTpus U TOMONOTHs», «KOMIUIEKCHBIN aHAIN3.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenne paHHOM y4yeOHOM JMCUMIUIMHBI HAampaBlieHO Ha (OpPMHpPOBAHUE Y
00yJaroNUXCsl CIENYIOMNX KOMITETEHIIUN:

Pe3ynbraThl 00y4eHuUs O TUCIUITIIMHE
(3HaeT, ymeeT, BrnajieceT (HAaBBIKH H/WIIN OTIBIT
JISITETIHHOCTH))

KO}] 1 HAMMCHOBAHUC I/IHI[I/II(aTOpaﬂ< JOCTHUKCHUA
KOMIICTCHIIMHN

OIIK-1 CnocoGen HaxoauTb, (OpMYJIHPOBATHL M peliaTh aKTyaJbHble M 3HAYHMbIe MNPOOGJIEeMbI
(pyH1aMeHTAIBbHONH MATEMATHKH U MEXaHUKH

HNOIIK-1.1. 3HaeT akTyanbHbIe U 3HAYUMbIE 3HaeT OCHOBHBIE TEOPEMBl TEOPUHU  JIMHEHHBIX
npoOneMbl (hyHIAMEHTATbHOM MaTEeMATHKH HCIIPEPBLIBHBIX OINCPATOPOB, NPHUHINI CKHUMAIOIIUX
OTOOpaXEHUN U JIPYr'He TEOPEMBl O CYIECTBOBAaHUM
pEeLIeHUI pa3IMYHbIX KJIACCOB YPaBHEHUI

YMeer pemaTh 3aaud (QyHKIMOHAIBHOTO aHaN3a,

JI0Ka3bIBaTh YTBEPKACHUS (yHKITMOHAIIBHOTO

aHaimsa;

Bnasgeer annapaToM (yHKIIMOHAJILHOTO aHAIKM3a
HOIIK-1.2. OcymecTBisieT BBIOOP METONOB | 3HaeT (hopMyITUPOBKH u JI0Ka3aTeIbCTBa

perieH s 3a/1a4 PyHIaMeHTAIBHON MaTeMATHKH YTBEPKICHUI, METOMIbI UX JOKA3aTeIbCTBA




PesynbraTel 00y4eHUs IO TUCIUILIMHE
(3HaeT, ymeeT, BiajeeT (HaBBIKH ¥/VITH OTIBIT
JIESATEITHHOCTH))

KOH 1 HAMMCHOBAHUC I/II~I[[I/IK.':1T0pEl>I< JOCTUKCHUA
KOMIICTCHIINHU

YMeeT TpHUMEHSATh MONydeHHBIE HABBIKM B JIPYTHX
007acTIX MaTeMaTUYECKOr0 3HAHHUSA U AUCLIMIIIMHAX
€CTEeCTBCHHOHAYUYHOTO COJICP KAHMS;

Bnaneer METOIaMH MIPUMEHEHUS amnmnapara
(YHKITMOHAIBHOTO aHANN3a K PEMICHHUIO0 33124

HOIIK-1.3. Bnageer HaBblkaMu (QopManu3alud | 3HAET (hopMyITHPOBKH u JIOKA3aTeIbCTBa
AKTyaJlbHBIX 3amaq (GyHnamMeHTaNbHOM YTBEPKJECHHI, METOJIBI UX 10KA3aTEJbCTBA
MaTeMaTtiki W HPUMCHCHHA  MOAXOMAINX | YVyeer  cTaBUTh — 3aJaud,  HOJB3YACH  A3BIKOM
METO/LOB HX PCIICHHA (yHKIIMOHATBHOTO aHATN3a

Bnaneer METOJaMH NIPUMEHEHUS ammapara
(YHKIMOHAIBHOTO aHaJIM3a K PElICHHIO 3aa4

IK-1 Cpoocoden ¢opmyJupoBaTh W pemiaTh AaKTyaJdbHble M 3HAYMMble 3aJa4H
¢GyHIaMeHTAJIbLHON U NPUKJIATHOH MATEMATUKH

MIIK-1.1. 3HaeT OCHOBHbIE MOHATHA, WIAE€H M | 3HAET OCHOBHBIC IOHSITHS, ONpPEAETICHHUS U CBOICTBa
MeToAbl (YHIAMEHTAIbHBIX MATEMaTHYECKUX | oOBEKTOB (I)yHKHI/IOHaJILHOFO aHaJu3a;

JUCUHIUTHH JUs PelIeHNs 6a30BbIX 327121 VYMeer MareMaTH4ecKH KOPPEKTHO CTaBHThH 3a/1auH,
BO3HHUKAIOIINE B IPUIIOKECHUSX;

Bnageer HaBBIKAMHM IPUMEHEHMs] MOJyYCHHBIX
3HAHWH B IPYTUX OONACTSIX MaTeMaTHYEeCKOTO 3HAHHMS
U JHCHUIUIMHAX €CTECTBEHHOHAYYHOTO COAEpKaHUS

MIIK-1.2. Vmeer mepenasate  pesynbrarhl | 3HaeT BO3MOXKHbBIE C(epbl MPHIOKEHHS METOI0B
TPOBC/ICHHBIX -~ TCOPCTMHUCCKUX M TIPHKIILHBIX (YHKUMOHAIBHOTO aHalM3a B JPYrUX OO0NacTsIX
HCCIICA0OBAHNMN B BUAC KOHKPCTHBIX MNPCAMCTHBIX MaTeMaTU4YeCKOTrO 3HAHUSI u JUCLUATUTHHAX
PEKOMEHIAIUI B TSPMUHAX MPEIMETHOM 001acTH €CTECTBEHHOHAYHIHOTO COCPIKAHUS

VYMeeT NpHMEHATh MONyYEHHBIE HABBIKM B JPYIHX
00JIacTAX MaTeMaTUYeCKOro 3HaHHS U AMCIMIUINHAX
€CTECTBEHHOHAYYHOI'O COJIEPKAHUS

Bnaneer HABBIKAMU TPUMCHEHHS  TOJYYEHHBIX
3HaHUH B  JIUCIUIUIMHAX  €CTECTBEHHOHAYYHOTO
COJICpIKAHUS

UIIK-1.3. CaMOCTOATENBHO W KOPPEKTHO pemaeT | 3HAeT MOCTAHOBKU 3ajad (YHKIIMOHAJILHOTO aHAJIHM3a
CTaHJapTHBIC 337yl QYHIAMEHTATBHOH M | YMeeT MaTeMaTHUeCKH KOPPEKTHO CTAaBHTh 3aJaul,
HPUKJIAHON MaTCMATHKH BO3HHUKAFOIIHE B MPUIIOKCHUAX

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

HIIK-1.4. Nwmeer HaBBIKH pewienust | 3HaeT METOABl pelIeHus 3a/a4  (yHKIIMOHAIBHOTO
MAaTEMaTHYCCKUX 3ajgad, COOTBETCTBYIOLINX aHaJim3a

KBaIM(UKAIMK, BO3HUKAIOIIUX MPHU MPOBEIECHUU
Hay4YHBIX U TPUKIAAHBIX I/ICCHe}:[OBaHI/Iﬁ

YMeeT OpuUMEHATHh IMOJIYYEHHbIE HABBIKM B JIPYTHX
00nacTsIX MaTeMaTHYeCKOTO 3HAHWS W IJUCIHILTHHAX
€CTECTBEHHOHAYYHOTO COAECPKAHUS

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

Pe3ynbratel 00ydeHHs MO AHUCUMIUIMHE JOCTHTAIOTCS B paMKax OCYLIECTBIIEHHUS BCEX
BUJOB KOHTaKTHOH U CaMOCTOATENBbHOM paboThl O0OydyaromMXcsi B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS CHOPMHUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUEHHUS.



2. CTpyKTYpa M coiep:KaHNe JUCIUIIIHHBI
2.1 Pacnpenesienre TPYA0EMKOCTH TUCHUIJIMHBI IO BUIaM padoT
OO6mast TpyaoEMKOCTh AWCIMILIUHBI COCTaBIsIeT 8 3adeTHhIX enuHuIl (288 wacom), mx
pacrnpeziesieHue o Bujam paboT NpeJCTaBICHO B TAOIHIIE

Bunget pabot Bcero Dopma 00yueHus
JacoB OuHast
5 cemectp 6 cemectp
(dacer) (Jacern)
KonrakTHas paGora, B TOM 4HcJe:
AyauTopHble 3aHATHUSA (Bcero):
3aHATHS JIEKIIMOHHOTO THIIA 52 34 18
nabopaTOpHBIE 3aHATH 68 34 34
MPaKTHIECCKUE 3aHITUS
CEMUHAPCKHE 3aHATHS
WHas kKoHTaKTHas padoTa:
KonTtpons camocTosTensHOM paboTHI
8 4 4

(KCP)
IIpomexxyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocrosiTeJibHasi padoTa, B TOM 88 36 52
qucie:
CaMOCTOSITeIFHOE HM3YYCHHE Pa3/IeioB,
CaMOIIOITOTOBKA (mpopaboTka "
MOBTOPEHHUE JICKIMOHHOTO Marepuaia H
Mmarepuana  y4eOHHKOB M Yy4eOHBIX 65 24 40
NoCcOOMH, IMOArOTOBKA K JJAOOPATOPHBIM U
3aHATUAM, KOJUIOKBUYMaM, KOHTPOJIbHBIM
paboram)
[ToaroroBka k TekyuiemMy KOHTPOJIIO 24 12 12
Konrpous: 71,4 35,7 35,7
[TonroroBka K 3K3amMeHy 71,4 35,7 35,7
Oo0masn yac. 288 144 144
TPYAOEMKOCTh B TOM 4HCJIe

KOHTAKTHasA 128,6 72,3 56,3

padora

3a4. e 8 4 4

2.2 ConepxxaHue QM CUMILTHHBI

Pacnpenenenne BuoB ya4eOHON pabOTHI M HX TPYJOEMKOCTH TIO pa3JieaM JAUCIUTLTHHBIL.
Paszernsl (TeMbl) JUCIMILIMHBL, H3ydaeMbie B 5 cemectpe (o4uHas hopma oOydeHust)

KonmaecTBo gacoB

A Bueaynut
Ne HaunmeHnoBanue paznenos (Tem) yAutopHast OpHas
Bcero pabora
pabota
J 113 JIP CPC
1. Mepa n unterpan Jlebera 28 8 10 10
2. banaxoBsl npocTpaHcTBa 22 8 6 8
3. T'uis0epTOBBI IPOCTPAHCTBA 22 8 6 8
4, JluHeliHbIe HETTPEPBIBHBIC OMEPATOPHI 31,8 | 10 12 10
HUTOI'O no pasoenam oucyuniurovl 104 | 34 34 36
Konrpoiss camocrositensHo#t pabotsl (KCP) 4
ITpomexyrounas arrecranus (MKP) 0,3
IToaroToBka K KOHTPOJIIO 35,7
OO1mas Tpy10eMKOCTb 0 AUCIUTUINHE 144
[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ausTus / cemuHapsl, JIP — maGoparopHbie

3anaTusi, CPC — camocrositensHas paboTa CTyAeHTa




Pa3nens! (TeMbl) TUCHMIUIMHBI, U3ydaeMble B 6 cemectpe (ouHast hopma oOydeHus)

KomuectBo yacos
Breaynut
Ne HaunmenoBanue pasnenos (Tem) AyRuTOpHas op}?g;[l
Bcero pabota
pabota
JI 113 JIP CPC
1.\ITprHUMIBI HENOABUKHONW TOYKH 28 4 8 14
2..BrioniHe HempepsIBHBIE ONEPaTOPHI 22 8 16 20
3.\UHTerpasnpHble ypaBHEHUS 22 4 8 10
4 |DneMeHThl HEMTMHEHHOTO aHaIn3a 31,8 2 2 8
HUTOI'O no pazdenam oucyuniuul 104 | 18 34 52
KonTtpons camocrosrensroit pabotsr (KCP) 4
IIpomexxyrounas arrecranus (MKP) 0,3
IToaroToBKa K KOHTPOJIIO 35,7
OO01ast TPyZOEMKOCT 110 TUCTIATUIHHE 144

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

HaumenoBanue pasgena
(Tembr)

Coneprxanne pasena (TeMbl)

dopMa TEKyIEro
KOHTPOJS

Mepa u unTerpan
JleGera

Konpno, o -xompno mHOXeCTB. Mepa. Bepxuss
Mepa. JleberoBo npogomkeHue mepbl. Mepa JlabGera
Ha MPSAMOM M TUIOCKOCTH. M3Mmepumbie (QYHKIIHMH.
O -cryneHyarble ¢yHkuuu. HMurerpan JleGera.
CaoiicTBa: aJAUTUBHOCTb, IOJIOXKHUTEIBHOCTh, O -
aJJIMTUBHOCTb,  AOCONIOTHAsT  HENpPEpPHIBHOCTb.
[IpenenbHbli mEpexox MOJX 3HAKOM HMHTETpana
Jlebera. Cps3zp uHTerpana Jlebera c wuHTErpaiom
Pumana.

YcTHBIH onpoc

banaxoBrwl
MPOCTPAHCTBA

JIuHeliHblE W HOPMHUPOBAHHBIE IPOCTPAHCTBA.
Hopwma. Tonosoruss HOpMHUPOBAHHBIX MPOCTPAHCTB.
OcHOBHBIE MTPOCTPAHCTBA. DKBUBAJIECHTHBIE HOPMBI.
Cxomumocts. [lomuble mnpoctpancTBa. I[Ipnmepst
HETIOJIHBIX IIPOCTPAHCTB. ITonosiHeHuE
npocTpancTB. KoHEeYHOMEPHBIE MPOCTPAHCTBA.

Komnoksnym

I'uns0epToBBI
MPOCTPaHCTBA

CkansipHoe IIPOU3BECHUE. ['nns0epToBBI
IIPOCTPAHCTBA. OpTOroHanbHOCTE. Teopema
[Mudaropa, Teopema 0 JUArOHAIAX
napajuiesnorpamma. OpTOroHalbHOE JIONOJIHEHHE.
IIpoekuus sneMenTa Ha noAnpocTpancTso. Ilponecc
oproroHanu3auuu I'pamma-IlImunra. Psaasr Oypee.
[TonHbIE CHCTEMBI.

Komnoksuym

JInnelinbie
HETPEPHIBHBIC
onepaTopbl

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

YeTHBII onpoc




IIPOCTPAHCTBE, B IPYTUX MPOCTPAHCTBAX.

5. [IpuHuun cxuMmaromux oroOpaxkeHui. IIpuHumn|YcrHbl onpoc
[TpuHIHTIBI [Maynepa. Kpurepuit  Xaycmopda.  Teopema
HENOJBWKHOU TOukH |[Apuens. [IpuMeHeHHs NpPUHIMIOB HEMOJABUKHON
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 @pearonsma A HHTETPAIBHBIX YcTHBII onpoc
NHTterpanbubie .
ypaBHeHUM. ITepupoBaHHbIe g/ipa U pe30JbBEHTA
ypaBHEHUS
HMHTErpajbHOIO ypaBHEHUS
8. DJIeMEHTBI . . . YCTHBIH onpoc
. CnaOb1ii 1 cUIIBHBIN TU(PepeHIran HeTHHEHHOTO
HEJIMHEWHOTO o 5 o
KIIMOHANA. DKCTPEMYM KI[MOHAJIA. .
aHanu3a yH TPEMYM BYH

2.3.2 3aHATHA CEMUHAPCKOIr0 TUNA (MPAKTUYeCKHUe / CeMUHAPCKUE 3aHATUS/
JlabopaTopHbie padoThl)

Ne Iiiirﬁ:(z];:;z; Temartuka 3ausTuii/pabop (DOPI?/(I)?;;I;J}:;HO
1 Mepa u Konbuo, o -xombiio mHoxectB. Mepa. Bepxusisi mepa.|[Iposepka
HMHTETpall Mepa Jlabera Ha mpsMoi M MIOCKOCTH. M3MepuMble|IOMAIIHETO
JleGera ¢ynkuuu. Murterpan Jlebera. IIpenenbHplil mepexoa moj|3alianus
3HaKoM uHTerpana Jlebera. (3agaun)
Kontponbnas
paborta
2. banaxoBbl  |JIuHeliHble HOpMuUpoOBaHHBIE TmpocTpaHcTBa. Hopwma.|lIposepka
npocTpancTBa |CXOOUMOCTD 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  oroOpaxkenuil. [Ipumenenus|IIpoBepka
HEMOJBI)KHOW |IPUHLIMIA CKUMAIOIIMX OToOpakeHuil. HTerpaibHble|1oMalIHero




TOYKH YPaBHEHHS. 3aaHus
(3amaun)
Kontposbnas
pabora
6. . ITpoBepka
CrieKTp TMHEHHOT0 HENPEPHIBHOI'O OIIEPATOPA.
N JIOMAIITHETO
Bnonne Pe3onbpBenTa. CrekTpanbHblii pagunyc. ConpssKeHHbIE sayaHus
HenpepbIBHbIE  |onepaTopbl. CaMocompsKeHHbIE 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 TUdGepeHIran HeTUHEHHOTO JIOMAILHETO
HENMHEHHOTO  |pyHKIMOHANA. DKCTpeMyM (QyHKIMOHAIA. YPaBHEHUST  |[3aJJaHUS
aHajam3a Ditnepa. (3amaunm),
YCTHBIA OIIPOC
8.
2.3.3 IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)KYPCOBbIE palbOTHl HE
HPEIyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUsl JJI CaMOCTOATEeIbHOH padoThl
00y4yaroIuXxcs Mo JUCHUILIMHE (MOIYJII0)

HepequL y‘le6H0'M€TOI[I/I‘I€CKOFO obecrneueHus JUCHUINIWHEI I10 BBIITIOJIHCHUIO

Ne Buxg CPC CaMOCTOSTENFHON pabOTHI
1 [IIpopaboTka yueGHOTrO MeTtoauueckie yKa3aHHS II0 BBIIOJHEHUIO CAMOCTOSITEIBHOU
(TeopeTHuecKoro) paboTbl oOyuaromuxcsi. YTBepxkaeHbl Ha 3acefqanun Coera
Marepuaia ¢dakynpTeTa MaTeMaTHKU U KommbloTepHbIX Hayk PI'BOY BO
«KyOI'V». [Ipotokon Ne 5 ot 05 mas 2022 r.
2 |BemonHeHue qoMantHUX | MeToandecKrue yKa3aHUs 10 BBITIOJHEHHIO JIA0OPATOPHBIX PadoT.
3ajaHuil (peleHue 3aaa4) |YTBepxkaeHbl Ha 3acemannn CoBera (akyibTeTa MaTEMAaTHKU W
komrnbioTepHbIX Hayk @PI'BOY BO «Ky0oI'Y». IIporokon Ne 5 ot
05 mas 2022 .
Metoauueckre yka3aHUs IO BBIMOJIHEHHUIO CaMOCTOSITENIbHOMN
paboTbl oOydaromuxcs. YTBepkAeHbl Ha 3acenanun Cosera
¢dakynpTeTa MareMaTUKU M KoMmbloTepHbIx Hayk ®I'BOY BO
«Ky6I'V». ITporokon Ne 5 ot 05 mas 2022 r.
3 |[loxroroBka k TekymemMy (MeToandyeckue YKa3aHHsS TI0 BBIIOJHEHUIO CaMOCTOSITEIHHON

KOHTPOJIIO

paboTel oOydwaromuxcsi. YTBepkIeHbl Ha 3acemanun CoBera
¢dakynpTeTa MaTeMaTHKU W KoMIbloTepHbIXx Hayk OI'BOY BO
«KyOI'Y». [Ipotokon Ne 5 ot 05 mas 2022 r.

Mertoanyeckne yka3aHHs [0 OpraHM3allid CaMOCTOSITeNbHOU
paboThl, yTBepkIeHHbIE Kadeapol (pyHKIMOHAIBHOTO aHAINU3a U
anreOps! mpotokon Ne 9 ot 13.04.2022 r




4 |IIpomexyTouHas Meroanueckue ykazaHus 10 OpraHU3alui CaMOCTOATEIBHON
arrectanus (3K3aMeH) paboThl, yTBEpKIeHHbIE Kadeapoil pyHKIIMOHAIEHOTO aHATN3a U
anreopsl mpotokod Ne 9 ot 13.04.2021 r.

Y4eOHO-MeTOIUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) mpepocrasistorcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOM (popme yBeIMUEeHHBIM HIPpUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jjig U1l ¢ HapyIICHUSMHU CIyXa:

— B mieyaTHo hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. OOpa3zoBaTesibHble TEXHOJOTMHU, NMPUMeHsieMble NPH OCBOCHMHU JTUCHUILINHBI
(Mmonmy.Jist)

B xozme wu3ydeHHs JUCHUIUIMHBI TMPEAYCMOTPEHO HCIIOJIB30BAHHUE — CIEIYIOIIMX
00pa30BaTEeNbHBIX TEXHOJOTHH: JIEKIMH, MPAKTUYECKHE 3aHATHA, MpoOJieMHOe oOyueHwue,
MOJMOTOBKA MUCbMEHHBIX padOT, CAaMOCTOATEIbHAs padoTa CTYJCHTOB.

KommiereHTHOCTHEIN noaxoJ B paMKax IMpernogaBaHusA AJUCHUIINIMHBI PEAIU3YyCTCA B
WCIIOJIb30BAHUN WHTEPAKTUBHBIX TEXHOJOTHMH M aKTHBHBIX METOAOB (pa3bopa KOHKPETHBIX
CUTYyaIlN}, aHAJIN3a 33]1a4) B COYETAaHUU C BHEAYAUTOPHOUN pabOTOM.

NudopmanonHble  TEXHOIOTUH, TMPUMEHSEMbIE TIPU HW3YYCHUHU  JAUCIMILTUHBI:
HCIIOJIb30BaHUE MH(GOPMaIIMOHHBIX pecypcos, JOCTYIIHBIX B MH(}OPMALMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTH MIHTepHeT.

AnantuBHbIe 00pa3oBaTeNbHbIE TEXHOJIOTUH, PUMEHSIEMbIC TTPH U3YUYEHUU AUCIUILTHHBI
— i1 Jui € OIrpaHUMYC€HHBIMHW  BO3MOXKHOCTAMH 3A0POBbA MPCAYCMOTPCHA OpraHu3alnuvsa
KOHCYJIbTAIMH ¢ UCIIONE30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CcpeICTBA /sl TeKyLIero KOHTPOJISI YCIIeBAeMOCTH W NPOMEXKYTOYHOI
aTrecTanMu

OneHouyHble CpeACTBa IMpeIHa3HAYeHbl AJs KOHTPOJS M OLIEHKH 00pa3oBaTeNbHbIX
JOCTHKEHUH 00yJaroluxcsi, OCBOMBIIUX MPOrpaMMy y4eOHOU TUCHMIUTMHBI « PYHKYUOHATbHDILL
aAHanu3».

OneHouHbIE CpPEeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUaibl Ul MPOBEACHUS TEKYIIero
KOHTPOJIA B (OpME CaMOCTOATENBHBIX U KOHMPONbHbIX pabom, 3a0aHull, GONPOCO8 Ols
YyCcmHo20 onpoca W NMPOMEKYTOYHOH aTTecTauMu B (OpMe BOIPOCOB M 33JaHUN K 3a4ery,
HK3aMEHY.

CTpyKTypa OlIEHOYHBIX CPEJCTB JJI TeKYlIeil ¥ MPOMEKYTOYHOM aTTecTaluu

Kox n HaumeHOBaHUE HaumeHOBaHHE OIEHOYHOTO CPENICTBA
Ne PesynpraTel 06ydeHus
MHIIKAaTopa . [IpomexyTouHas
n/m (B cooTBeTcTBUH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
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HMOIIK-1.1. 3naer 3HaeT OCHOBHBIE | Bormpocs! a1 ycTHOTO Bomnpocs! Ha
aKTyalbHBIC M 3HAYUMBIC | TeopeMBbI TeopHH | ONPOCa 10 BCeM TeMaM 9K3aMeHe
poOIEMBI TTHHEHHEIX 1-35( mepBorit
(hyHIaMeHTaNbHOM HeTpEpBIBHBIX cemectp), 1-34
MaTEeMaTHKHI (BTOpOIL cemecTp)
OIepaTopOB, IPUHLIMI
1 COKMMAFOIINX
oToOpaXeHU! U Ipyrue
TEOPEMBI 0
CyLIECTBOBAHUH
pEUICHU  pa3IUYHBIX
KJIACCOB YPaBHEHUI
YmMmeer pemrate 3agaun | Konrponsras padora Nel-4 Bompocsr Ha
(hyHKIIMOHATBPHOTO OK3aMCHE
5 aHajM3a;  JOKa3bIBaTh 1-35( nepsbiid
yYTBEpKIEHUS ceMeCT?), 1-34
(byHKIHOHATBHOTO (BTOpOI¥i cemecTp)
aHaln3a,
Bnaneer arnmapaToM | Y CTHbII OTIpoc Bompoc Ha
3 (I)YHKI_II/IOH&J'ILHOFO KOHTpOJ‘ILHaH pa60Ta Nel-4 3K3aMEHE
aHAJINA3a 8-11
HOIIK-1.2. 3naer GopmynupoBKH U | Bompock st yctHOTO Bompocs Ha
OcymiecTBiser BBIOOD | nmokazaTeabCTBA orpoca 1o BCceM TeMaM SK3aMeHe
4 | METOJIOB pEULICHUs 3ajau YTBEPYK/ICHUH, METOJIbI 1-35( mepBsrif
(dyHIaMeHTaTbHOM X TOKa3aTe/IbCTBA cemectp), 1-34
MaTeMaTHKH (BTOpOI1 ceMecTp)
Ywmeer npuMeHsTs | KonTtponbnas pabora Nel-4 Bompocs! Ha
MOJIy4YEHHBIE HABBIKU B 9K3dMECHC
IPYTUX obmacTsx 1-35( mepabiit
5 MaTeMaTHYECKOTO cemecp), 1-34
3HAHWS U JTHCLUIUIMHAX (BTOpOi cemectp)
€CTECTBEHHOHAY4YHOT' O
COJIEpXKaHUS;
Bnaneer METOJIaMHU | YCTHBIH ompoc Bomnpocs! Ha
npuMeHeHus anmapaTa | Konrpomsras pabora Nel-4 9K3aMeHe
6 (YHKIIMOHATBHOTO 1-35( nepabiit
aHauM3a K PEIICHHIO cemectp), 1-34
samau (BTOpOII cemecTp)
HOIIK-1.3. Bnaneer | 3naer dhopmynupoBku u | Borpocst jist yetHoro Bomnpocs! Ha
HaBBIKAMH JI0KA3aTeIbCTBA ompoca Mo BceM TeMaM 9K3aMeHe
7 | dopmanuzaruu YTBEPXKICHUN, METOMBI 1-35( mepBsrif
aKTyallbHbIX 33129 | v J0Ka3aTeIbCTBA cemectp), 1-34
(hyHIaMEeHTaNbHOU (BTOpOI1 cemecTp)
MaTEeMaTUKH U | YMmeeT craBuTh 3amauu, | Kontponbnas paGora Nel-4 Bomnpocs! Ha
HPUMEHEHUSA I0JIb3YSICh SI3BIKOM 9K3aMeHE
8 | moaXoAsIMX METOJNOB UX (DYHKIHOHAIBHOTO 1-35( mepBsrif
pelenus AHAIH33 cemectp), 1-34
(BTOpOI cemecTp)
Bnaneer METOJaMHM | YCTHBII onpoc Bomnpocs! Ha
HpUMEHEHHs1 anmnapara | KOHTposbHas pabora Nel-4 SK3aMEHe
9 (hyHKIIMOHATBHOTO 1-35( nepsbiii
aHaIM3a K PEIICHHIO cemectp), 1-34
sajad (BTOpOII ceMecTp)
UIIK-1.1. 3Haer | 3HaeT OCHOBHBIE | Bormpocs! 11 ycTHOTO Bomnpocs! Ha
OCHOBHBIC IOHSTHS, WIACH | [IOHATHS, ONpeeIeHHs | ONpoca Mo BCeM TeMaM 9K3aMeHe
10 | ¥ MCTOIBL |y cBOICTBa OOBEKTOB 1-35( mepsbiit
(byHIIaMEeHTaIbHBIX YHKIHOHATBHOTO cemectp), 1-34
MaTeMaTHYECKUX ARAII3A: (BTOpOI1 cemecTp)
;
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JICHHUTUIAH JUTS PEIICHUS
0a30BBIX 33134

VMmeer MaTeMaTH4CCKH

Konrponbnas padora Nel-4

Bomnpocs! Ha

KOPPEKTHO CTaBUTH OK3aMCHC
1 3a/1auM, BO3ZHHKAIOIIUC 1-35( mepserid
B [IPHIIOKCHHSX; cemectp), 1-34
(BTOpOII cemecTp)
Bmaneer HaBBIKAMHM | Y CTHBIII ompoc Bomnpoce! Ha
NpUMEHEHUS KonrponsHas padora Nel-4 9K3aMEHE
MOJIyYCHHBIX 3HAHUM B 1-35( mepserit
JAPYTHX obmacTax cemectp), 1-34
12 (BTOpOI1 cemecTp)
MaTEMaTUYECKOr 0
3HAHUSA U JTUCUHUIUIMHAX
€CTCCTBECHHOHAYYHOTI'O
coJiepKaHus
HIIK-1.2. VYmMmeer | 3Haer BO3MO>KHBIE | Bompocs! 115 ycTHOTO Bomnpocs! Ha
nepeaaBaTb PE3YyIbTAThI cq)epbl HpI/IJ‘IO)KGHI/Iﬂ OIpoca 1o BCEM TeMaM 3K3aMCHC
IIPOBEJICHHBIX METOIOB 1-35( mepBeiid
TEOPETHYECKUX 1| hyHKIHOHATBHOTO CeMeCTP), 1-34
NPUKIaZHbIX aHamm3a B ApyruX (BTOpOIL cemecTp)
13 | uccnenoBaHuii B BHUIE
KOHKPETHBIX IPEIMETHBIX obnactix
pexoMeHamuii B | MaTeMaTHYECKOrO
TepMuMHAaxX — mpeaMerHoi | SHAHHMS M JTMCHUILTMHAX
obnactu €CTECTBEHHOHAYYHOT'0
COJIepIKaHU
VYMmeet npuMeHsTh | Kontpombras pabora Nel-4 Bomnpocs! Ha
IIOJIy4YECHHbIE HABBIKU B 9K3aMeHe
IpYyrux 00macTsIx 1-35( nepaati
14 MaTEeMaTH4YE€CKOIr0o
cemectp), 1-34
3HAHUS U JUCUUINIMHAX N
(BTOpOI1 cemecTp)
€CTECTBEHHOHAYYHOT' 0
COJIepKaHUS
Bmaneer HaBBIKAMH | YCTHBIN onpoc Bomnpocs! Ha
NIPUMEHEHUSA KontpossHas pabora Nel-4 JK3aMEHE
15 MOJYYEHHBIX 3HAaHUM B 1-35( nepsbiid
JMCLUIIIAHAX cemectp), 1-34
€CTeCTBEHHOHAYYHOTO (BTOpOii
coJiep KaHusl cemectp)
HIIK-1.3. 3HaeT IIOCTAaHOBKH | Bonpocs! aiist yctHoro Bomnpocs! Ha
CamocTosITeIHO W | 3ama4 OIIpoca 110 BCEM TeMaM 9K3aMeHe
16 | KOppeKTHO PEIaeT | gyyHKIMOHATBHOTO 1-35( mepBbrit
CTaHJapTHEIE BAIAYH | pparing cemectp), 1-34
(hyHIaMeHTaNbHOM u (BTOpOI ceMecTp)
NPUKIaIHONW MaTeMaTHK | Ymeer Marematuyecku | KonrposbHas padora Nel-4 Bompocsr Ha
KOPPEKTHO CTaBUTH JK3aMeHe
17 3aJla4i, BO3HHUKAIOIIUE 1-35( epssri
B IIPUIIOKEHUAX
cemectp), 1-34
(BTOpOII cemecTp)
Bmaneer HABBIKAMHU | YCTHBIH OIpoc Bomnpocs! Ha
NPUMEHEHUS Konrponbhas padora Nel-4 JK3aMeHe
MOJYYECHHBIX 3HAHUHN B 1-35( nepwbiid
JIPYTUX obmacTsx cemectp), 1-34
18 MaTeMaTHYECKOTO (BTOpOIi
3HAHUA U JUACLUIUIMHAX cemectp)
€CTECTBEHHOHAYYHOT O
COJICpIKaHUS
UIIK-1.4. Mmeer HaBBIKM | 3HAET METOJBI peLieHust Bomnpocs! nis yctHOTO Bomnpocs! Ha
19 | pemeHnus 3a71a4 oIpoca 110 BCeM TeMam JK3aMeHe
MaTeMaTHYECKUX  3a1ad, 1-35( mepBbrIit
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COOTBETCTBYIOIIUX
KBaJTM(DUKATTHH,

20

BO3HHUKAOIINX npu
MPOBEICHUN HAyIHBIX U
TIPUKIIATHBIX
HCCIICTIOBaHHIA

21

(hyHKITMOHATBHOTO cemectp), 1-34
aHajm3a (BTOpOI1 cemecTp)
Vmeer npuMeHsTs | Konrponsras pabora Nel-4 Bompocs! Ha
MOJy4YCHHbIE HaBBIKU B JK3aMeHe
IPYTUX o0acTax .
by 1-35( mepBbiid

MaTEMaTUIECKOTO

cemectp), 1-34
3HAHUS U JTUCIUTLTMHAX °

(BTOpOIL cemecTp)
€CTECTBEHHOHAaY4YHOT' O
COJICpKAHUS
Bnaneer HaBBIKAMH | YCTHBIH OIIpoc Bomnpocs! Ha
IPUMCHCHUS Kontponbnas pabora Nel-4 9K3aMeHE
MOJYy4YEHHBIX 3HAaHUI B 1-35( mepBrid
IpYyrux o0macTsax cemectp), 1-34
MaTeMaTHYECKOTO (BTOpOI
3HAHUS U JTUCLUIUIMHAX cemecTp)
€CTECTBEHHOHAYYHOT' O
coAeprKaHus

TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIM HHbIE MATEPHAJIbl, He00X0AMMBIE /1JIsl OLEHKH
3HAHMi, yMEHHUI1, HABBIKOB U (HJIH) ONBITA AEATEIbHOCTH, XapAKTEPU3YOIIHUX ITANbI
(opMmupoBaHus KOMIEeTEeHINI B poLiecce 0CBOeHMs 00pa30BaTeILHOM NPOrpaMMbl
Bomnpocel 1J151 yCTHOT0 onpoca 1o Teme:

«Mepa u unrerpana Jlebera»

«/IuHeiHbIE onepaTopbD)

NS

oakrwdE

N3mepumble MHOXKECTBA.
W3mepumsble (HyHKIMH.
Onpenenenue unrterpana Jledera
CaoiictBa unTerpana Jlebera.

HenpepriBHbBIE JINHEHHBIE ONIEPATOPHI.
IIpocTpaHCTBO TMHEHHBIX ONIEPATOPOB.
HopMma nuHelHOTro HenpepbIBHOTO ONEPATOPA.
[IpuHIMIT paBHOMEPHONW OIPaHUYEHHOCTH.
OOpatHble onepaTopsl.

CBoiicTBa 0OpaTUMBIX OMIEPATOPOB.

«IIpMHUMIIBI HEMOABUKHOH TOYKH»

1. Omnpenenenue CXKUMAIOIIETO OTepaTOpa.
2. TpunHuun cxxumaromux orodpakeHui (hopMynupoBKa).
3. MoXeT 11 CKUMAIOIIIH OTIepaTop UMETh HECKOIBKO HETIOBIKHBIX TOYEK?
4. OTHOCUTEIIBHO KOMIAKTHOE MHOKECTBO.
«BrnoJiHe HenpepbIBHbIE ONEPATOPHD»

ook owndE

Omnpenenenue BIOJTHE HEMTPEPHIBHOTO OTIEpaTOpa.

[TpuBenTe TPUMEpP BIOJTHE HEMPEPHIBHOTO OMEPATOPA.
SIBAsieTCs T TOXKIECTBEHHBIN OMEpaTop BIIOJHE HEMPEPHIBHBIM ?
ChopmynupyiiTe nepByro Teopemy Openroabma.
Cdopmynupyiite BTopyto Teopemy dpenroapma.
Chopmynupyiite TpeThio Teopemy Ppenroabma.
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«JJ1eMeHThI HeJIMHEIHHOr0 AHAJIH32)»

1. Omnpenenenue cuiabHOTO AudhepeHImaia.

2. Omnpenenenue cnaboro auddepeHmnuana.

3. OmpeneneHue IKCTpeMyMa.

4. Heobxoammoe yciaoBHe dKCTpeMyMa (HyHKIIMOHATIA.

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

. JIuHeitHbpIe TPOCTPaHCTRBA.
. HopmupoBaHHbIe IpOCTpaHCTBA.

. IIpoctpancTBa |; u Ip'

1
2
3
4. Tomonorust HOpMUPOBAHHBIX MPOCTPAHCTB.

5. Teopema o BIOKEHHBIX LIApaXx.

6. Teopema bapa.

7. KoHeuHOMEpHbIE IPOCTPaHCTBA.

8. IlpocTtpancTBa co ckansipHbIM pousBeneHueM. HepaBenctBo Komu-byHskoBckoro.
9. Teopema 0 TuaroHajIsX MapajuieIorpaMMa.

10. Teopema ITudaropa.

11. Teopema o mpOEKUUH.

12. JluneiiHasi 3aBUCIMOCTb M HE3aBUCHUMOCTb.

13. OHC. IIpomecc opTOroHATU3ANY.

14. Psn @ypse.

15. Yacruunas cymma psajga Oypoe.

16. CxomumocTs psana Oypeoe.

17. Teopema ®umiepa-Pucca.

O0pa3ubl KOHTPOJIBHBIX PadoT
S cemecTp
KonTtpoabsnas padora Nel
1.Haiitu mepy JleGera ciienyromux MHOXKECTB:

°° 1 1
a) M =U(n—2—n,n+3n_lj,

n=1

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

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

x,xe[01] N Q,

-3,xe[0a\Q, x<(o]

a) f(X)={

6) f(x) =2in, X e[n;n+1), X € [1;+x)
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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

KonTpoabHasi padora Ne2

1. ITpoBeputs, 00Opazyet iu V IHHEHHOE MOAPOCTPAHCTBO MPOCTpaHCTBA X:
X =R3,V={XER3 DX+ X, X, :O}
2. SIBnsercs mu yaknus @(X) = 2| X, + X2| HOPMOIi B pocTpancTBe R*.

3. CxosTes M nociae10BaTeIbHOCTY B YKa3aHHBIX POCTpAaHCTBaX. B ciyyae cxoaumoctu
yKa3aTh MpeJie.

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

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

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

ot a1
21 2’22’23""'2n""

#a noanpoctpanctBoM = {x €|, : X =(0,0,...,0,%, 1, X1, )}
b)I2, a=(121) na noanpocrpancteo M = {x I3 : x, —x, = 0}.
5. TIpoBEpUTE MHEHHOCTb OTEPATOPOB:

a) A:R® >R®, Ax:(xf,x1 +x3,x32);

by A:C[0,1] > C[04] (AX)(t) = x*(t).

6. O1IeHUTh HOPMY CIIEIYIOIINX OMEPATOPOB:

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

b) A:C[0,1] - C[01] (AX)(t) = t?x(t) .
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6 cemecTp

KonTpoabHnasi padora Ne3

1. Jloka3atp, 4TO ypaBHEHHUE UMEET PEIICHHE
1.
X==8SIN X+ 2.
3

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

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 pelieHue

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

4. O6patum nu oniepatop? Ecnu na, To HailTh OOpaTHBIN.
a) B |, 1) AX = (X +2Xy, X3 + 2X4, X5 + 2Xg,...)
2) AX=(X4,X%3,Xp,%q, X5, Xgs X7,-.)

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

5. HaiiTu criekTp U crieKTpaibHbIN 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

KonTtpouabnas pabora Ned4

1. Pemuth ypaBHEHHE
1
x(t) = Itzsx(s)ds+t
-1
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2. HaiiTu XapakTepuCcTHYeCKUe 3HaUeHHs U COOCTBEHHBIEC (DYHKIIUN

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

0 0
3. C HoMONIBIO HTEPHPOBAHHBIX S HANTH PE3OJILBEHTY U DEHIHTL VDABHEHHE
1
2
z(t) = p /51‘. x(s)ds +¢.
0
. Haiirun A, npn goropoix vpasienne uyveer pemenne, Hafirn 1o pemenne,

1
x(t) = A /(ts + sH)z(s)ds +t.
-1

1

3ayeTHO-IK3aMeHAINIMOHHbIE MAaTepHAJIbl [JI1 MPOMEKYTOUYHOH  aTTecTalUuH
(3xk3ameH/3a4eT)
[IpuMepHBIX MTepedeHb BOMPOCOB K IK3aMEHY.

5 cemecTp

H3mepumble MHOXECTBA.
W3mepumsbie GyHKIUU.
Huterpan Jiebera (KOppeKTHOCTB ).
CsaoiicTBa unterpaina JleGera.
0 — aJJINTUBHOCTH HHTETrpaia Jlebera.
AOcomoTHas HeNpepBhIBHOCTH HHTErpasa Jlebera.
Teopema Jleu.
Jlemma Dary.
Teopema JlebGera.

. IIpoctpanctio L2(A).

. JInHelHbIe MPOCTPAHCTBA.

. HopmupoBaHHBIE IPOCTpaHCTBA.

e e S L e o

=
N - O

[HEN
w

. IIpoctpancTBa |g 51 |p.

[EEN
IS

. Toronorust HOpMHUPOBAHHBIX TPOCTPAHCTB.

. Teopema 0 BIOXKEHHBIX IIApax.

. Teopema bapa.

. KoneunomepHsble npocTpaHcTBa.

. IIpoctpancTBa co ckansspHbIM npousBeneHneM. Hepasenctso Komm-byHsAKoBCKOTO.
. Teopema o nuaroHansx napajiesorpamma.

. Teopema ITudaropa.

. Teopema o npoexuuu.

. OHC. Ilpouecc opToroHaJIn3aIiy.

. Psag @ypee.

. Hactnunas cymma psaa Oypse.

. CxonumocTs psaa Pypoe.

. Teopema ®@umepa-Pucca.

. HenpepbIBHBIE JINHEHHBIE ONIEPATOPHI.

. HenmpepbIBHOCTh HHTETPATILHOTO ONEPATOPA.
. IIpocTpaHCcTBO JIMHENHHBIX ONEPATOPOB.

. Monnota £(X,Y).

. IIpyHIIMIT paBHOMEPHOW OTPaHUYEHHOCTH.

WWNNRNNNONMRNONNNMNNNRE R PR R
PO OO ~NNOURWNRELROWOO®-NO® U
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32. Teopema banaxa — llITeitnraysa.
33. Teopema Xana — banaxa.

34. CnenctBust TeopeMbl XaHa-banaxa.
35. O6mwmit Bua pyakuuoHaia B H.

6 cemectp
1. TIpuHIMI CKAaTBIX OTOOpAKEHUH.
2. Teopema Xaycnopoa.
3. Teopema Apruensi.
4. Tlpunnun llaynepa.
5. IlpuMeHeHue NPUHIUIIOB HETIOABIKHON TOUKH K CHCTEMaM.
6. HWuTerpanbHble ypaBHEHHUS.
7. OOparumblie oniepatopsl. Teopema banaxa.
8. OmnepaTopsl ¢ MaJIOil HOPMOA.
9. OOparumMocTh OIM3KUX ONEPATOPOB.
10. CrmiexTp omeparopa u ero cBorcTsa. [Ipumepsr.
11. Pe3onbpBenTa omeparopa u e€ cBoiictBa. Teopema 0 HEMYCTOTE CHEKTPA.
12. CriexTpanbHbBIil paguyc omeparopa u ¢Gopmyna Uit ero BeraUcieHHs. CHeKTpalbHBINA

panuyc oneparopa BoabTeppa.
13. BriontHe HenpephIBHBIE ONEPAaTOPHI M UX CBOICTBA.
14. BriosiHe HENPepbIBHOCTH MPEEIbHOI0 OIepaTopa.
15. BriosiHe HEPEPHIBHOCTh HHTETPATILHOTO OIIEpaTOpa.
16. Comnpspxennbie oneparopsl B H .
17. CBoiictBa A"
18. BriosiHe HENpepbIBHOCTH CONPSKEHHOTO OIepaTopa.
19. ConpsiKeHHBII UHTETPATBHBIN OIIepaTop.
20. 3amkuayTOoCcTh IM(1 — A).
21. KoHeuHOMEpHBIE OTIEpPaTOpPHI.
22. Annpokcumanus BIOJIHE HEMPEPhIBHBIX ONEPaTOPOB KOHEYHOMEPHBIMHU.
23. TlepBas Teopema @pearosibma.
24. Bropas teopema ®pearosibma.
25. Tpetbs Teopema Openronpma.
26. TeopeMa 0 CHEKTpe BIOJIHE HEMPEPHIBHOTO OIlEpaTopa.
27. CaMOCOTIPsKEHHBIE OTIePaTOPBI U X CBOWCTBA.
28. CyliecTBOBaHHE HEHYJIEBOIO COOCTBEHHOTO 4YHCIa Yy BIOJHE HENPEPHIBHOTO
CaMOCOIIPSDKEHHOTO OTepaTopa.
29. Teopema 'mnb6epra—IlIMuara.
30. UnTerpanbHble ypaBHeHUS. Teopembl Openronsma.
31. UnTerpanbHble YpaBHEHUS C BBIPOKICHHBIM SIPOM.
32. UnTerpanbHble YpaBHEHUSI C CHMMETPHYHBIM SIIPOM.
33. Cnabpblii v cuibHBIN Auddepenan HemMHeHHOro (PyHKIMOoHaA.
34. DxcTpeMyM QyHKIIMOHATA.

Kpurepun oueHuBanus pe3yJabTaToB 00y4eHHUs

Ornenka Kpurepuu orieHuBanus 1o 3K3aMeHy
BhicoKuil OLIEHKY «OTJWYHO» 3aCIIy’KHUBaeT CTyJEeHT, OCBOWMBIINIT 3HaHMW,
YPOBCH «5% YMEHHUS, KOMUHCTCHI_[I/II/I U TEOpeTHUYeCKHil marepuan 0e3 mpoOesos;
(oTIHuHO) BBITIOJIHUBIIIMIN BCE 3aJaHUs, MPEAYCMOTPEHHBIE YYeOHBIM IIJIAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKUE HaBBIKU
PoeCCHOHAIBHOTO MPUMEHEHHsI OCBOCHHBIX 3HAaHUHN C(HOPMHUPOBAHBI.
Cpennuit OLIEHKY «XOpOIIO» 3aCiy’)KUBAECT CTYIECHT, MPAKTUYECKU IOJIHOCTHIO
YPOBEHb «4» OCBOMBIIIMM 3HAHWS, YMEHHUSA, KOMIETEHIMH U TEOPETUYECKUU
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(xopor1o) Marepuai, ydeOHbIC 3aJaHUs HE OICHCHbl MaKCHMAaJbHBIM YHCIOM
0aJsI0B, B OCHOBHOM C()OPMHUPOBAJ MPAKTHYECKUE HABBIKH.

[ToporoBerii OILICHKY «YIIOBJICTBOPUTEIBHO» 3aCIyXHBACT CTYJICHT, YaCTUYHO C
YPOBEHB «3%» npoOelaMd  OCBOWBIIWEN  3HAHUS, YMCHHS, KOMIICTCHIMH W
(YIOBJIETBOpUTE | TEOPETUYECKUN MaTepuay, MHOTME ydeOHble 3aaaHusi 00 He

JILHO) BBITIOJHWI, JIMOO OHU OIEHEHBl YHUCIOM OauioB ONU3KUM K

MUHHMAaJIbHOMY, HEKOTOPbIE PAKTUYECKUE HABBIKU HE CHOPMHUPOBAHBI.
MUuHUMaIIBHBIA | OLICHKY «HEYIOBJIETBOPUTEILHO» 3aCIIYKUBAET CTYIEHT, HE OCBOMBIINI

YPOBEHB «2) 3HaHUS, YMEHHsI, KOMIICTCHIINM U TEOPETHUYECKUI Marepuai, ydeOHbIe
(HEYIOBNIETBOPHU | 3a/laHUs HE BBIMOJHUI, IPAKTUICCKUE HABBIKA HE CHOPMUPOBAHEI.
TEJILHO)

Kputepuu oniennBanusi 1o 3a4ery:
3aueT BBICTABISIETCA MO pe3yibTaraM paboThl CTyJEHTa B TeueHHe cemectpa. OTmeTKa
«3a4TEHO0» BBICTABISIETCS CTYACHTaM, KOTOpBIE PETYISAPHO MOCEIANINU 3aHATHS, BBITOIHSIN
JOMaITHUE paboThl, HAMKMCAU KOHTPOJIbHbIE pabOThl Ha MOJOKHUTENbHBbIE OLIEHKH. OTMeTKa
«HE3aUTEHO» BBICTABIISIETCS CTYACHTaM, KOTOpbIe mpomycTiiin 6onee 60 % 3aHATUI U HAnUCAIIU
KOHTPOJIbHBIE PA0OTHI HA HEYAOBJIETBOPUTEIHHBIC OIEHKH.

«3a4TEHOY»: CTYJICHT BIIAJICCT TEOPETUYECKUMH 3HAHUSMH 110 JaHHOMY pasJiely, JOIyCKaeT
HE3HAYNTENIbHBIC OUTHOKH.

«HE 3aYTCHO»: MaTepuall He YCBOCH WJIM YCBOEGH YaCTHYHO, CTYACHT 3aTPYAHSETCS PEIIUThH
CTaHJApTHBIC  3a/1a4M, WMEET JOBOJILHO OTPAaHMYCHHBI OO0BEM 3HAHWWA MPOTPAMMHOTO
Mmarepuarna.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHYaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— IpU HEOOXOAMMOCTH HHBAJIUAAM M JIMIAM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMU
3J10pOBbsI NIPEIOCTABIISIETCS IOMOJTHUTEIBHOE BpeMsl Uil OJrOTOBKM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS MCIOIb30BAHNUE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHMBaHUsI pe3yIbTaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st T ¢ HApyIIEHUSIMH OTIOPHO-IIBUTATEIBHOTO armapaTra:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.
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5. IlepedeHnb y4eOHOI JuTepaTypbl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOHasi aiuTeparypa

1. Kommoropos, A.H. Dnementsl Teopun (yHKIMNA U (YyHKIMOHATIHHOTO aHAJIM3a
[DnexTponHbIi pecype] : yueb. mocodue / A.H. Konmmoropos, C.B. @omuH. — DIeKTpOH. JaH.
— Mocksa : ®usmataut, 2009. — 572 ¢. — Pexum nocryna: https://e.lanbook.com/book/2206.

2. [Tynses B.®., [amok 3.b. COopHHK 3a1a4 1m0 PyHKIIMOHAIBHOMY aHaau3y. M.;
Wxesck: HULL «PerynspHas xaotuueckast Mmexanuka», 2010.
3. OunumonenkoBa, H.B. CoOopauk 3agad 1o (GyHKIMOHAILHOMY aHAIM3Y

[DnexTpoHHBIH pecypc] : yaeb. mocodbue — DnektpoH. gan. — Cankr-IletepOypr : Jlanb, 2015.
— 240 c. — Pexum goctymna: https://e.lanbook.com/book/65041

4. Jlrocrepuuk, JILA. Kpatkuii Kypc (yHKIMOHAIBHOTO aHanu3a [DIIEeKTPOHHBIN
pecype] : yueb. mocodue / JILA. Jlrocrepuuk, B.M. CoboneB. — DnekTpoH. naH. — CaHKT-
[etepOypr : Jlanb, 2009. — 272 ¢. — Pesxxum poctyna: https://e.lanbook.com/book/245

5. Tpenorun, B.A. OyHKIIMOHAIBHBIA aHAINU3 [DJIEKTPOHHBIN pecypc]| : y4ed. —
OnekTpoH. paH. — MockBa : ®wuwsmamiur, 2002. — 488 c. — Pexum pgocryna:
https://e.lanbook.com/book/2340

6. Tpenorun, B.A. 3amaun u ympaxHeHUs TO (YHKIMOHATHHOMY aHAIH3y
[DnexTpoHHBIH pecype] : yueb. mocodue / B.A. Tpenorun, b.M. ITucapesckuii, T.C. Cobonesa.
— OnekTtpoH. gaH. — MockBa : @®usmarnur, 2005. — 240 c¢. — Pexum npocrymna:
https://e.lanbook.com/book/2342. — 3ari. ¢ skpaHa.

7. Hamox 3.b., Hamox M.B. ®ysknuonanbHblid aHanu3. [Ipoceemenue-tOr,

Kpacnonap, 2014.

5.2. llepuoanyeckas JuTepaTypa

He tpebyercs

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHATBbHbIE (a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0ubMoTeuHbIe cuctemMsl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BBC «BOOK.ruy https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnnorexka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHbIX )KypHaAJIOB Ha Poccuiickoit
iatdopme HaydHbIX KypHatoB HOUKOH http://archive.neicon.ru
7. HaumonanmpHass »neKTpoHHas OuOnwoTeka (JAOCTynm K DJIEKTPOHHOW OMONHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/
8. Tlpesumentckas oubmmorexa um. b.H. Enpumna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdopackoro Poccuiickoro donna
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/

agkrwnE
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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/
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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. "Jlexropuym TB" http://www.lektorium.tv/

18. VuuBepcuretTckas unpopmarrontas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanuoHHbie CIPABOYHBIE CUCTEMbI:
1. KoncynbranT [Imtoc - cipaBouHas mpaBoBasi CUCTeMa (JJOCTYII 1O JIOKATBHOM CETH ¢
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchl ¢cBOOOHOTIO q0CTYMIA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAJCKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);

CoOcTBeHHBIC JIEKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypChl
KyoI'Vy:
1. Cpena moayiabHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru
2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, IyOJIUKALUNA U
koH(pepenmmii http://mschool.kubsu.ru/
3. DnekrponHHbli apxuB gokymeHToB Kyol'Y_http://docspace.kubsu.ru/

6. Meroaguyeckue ykazaHuUsl JJIsi OOYYAKOIIMXCS IO OCBOCHMIO JHCHMILIMHBI
(MmonxyJis)

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 JAMCUMILIMHE.
CamocTtosTenbHas padoTa CTYIEHTOB SIBISIETCS HEOTHEMIIEMOM 4acThi0 MpoLecca MOATOTOBKHU.
[Ton camocrosiTenbHON pabOTO MOHMMAETCsl YacTh y4eOHOH IUIaHMpYyeMOUl paboThl, KOTopas
BBITOJHAETCS 1O 3aJaHUI0 M NPU METOAMYECKOM DPYKOBOJCTBE IIpernojaBaTelis, 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 ¢opMmupoBath KylIbTypy
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 xapakmepy pabdompl: W3YUCHHE JMTEpPATypbl, KOHCIEKTa JIEKIUH; IOMCK
JaUTepaTypel B OUOIMOTEKe; KOHCIIEKTUPOBAHHE PEKOMEHJIYeMOM Uil CaMOCTOSTENbHOTO
U3y4eHHs] HAay4YHOM IJUTepaTypbl, pelIeHHe 3ajady, TecToB; pabora ¢ oOOy4arollUMU U
KOHTPOJHMPYIOLIUMH ITPOrPaMMaMH.

Tematnueckoe nIaHNPOBAHUE CAMOCTOATEIbHOM PabOThI CTYIEHTOB

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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Ne HanmenoBaHn
Conep:xanue pa3aena Bupa patorsl
n/n He paszjiena
JleGera Wurerpan Cruntheca. CIIMCOK JIUTEPATYPHI).
Pewrenune 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. | M3yuyeHne JIeKIMOHHOIO
HenoABrKHON | [Ipumenenus. NHTterpasnbHble | MaTepraga M MaTepuaa
TOYKHU ypaBHEHUS. 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 HEeNpepbIBHOIO  omeparopa. TeopeMa | KOHTPOJIBbHOI paboTe
I'uns6epra-lImunara.
7 DNEeMEHThI OKcTpeMyM ¢byHkunonana. | 3ydenue u moBTOpeHUE
HenuHenHoro | Knaccuueckue 3amauM BapHanMOHHOIO | JIEKITMOHHOTO
aHaJn3a HCYMCIIEHUS. MaTtepuana.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSIMHU
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE YUeOHOro MaTtepuaa.

I/IH)II/IBI/IZ[yaHI)HI)IG KOHCYJIbTalUM 110 TPCAMETY SABJIAIOTCA Ba’XHBIM q)aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOYUEHHsS U YCTAHOBJIEHUIO BOCIMTATEILHOTO KOHTAKTa
MCXKAY MOpernoaaBaTcjicM U O6yanOHII/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MaTepuajibHO-TEXHUYECKOe o0ecrnevyeHue 1mo A CuuIinae (MoayJir)

IIo Bcem BuaaM y4yeOHOW MAEATENBHOCTH B paMKax TUCIHMIUIMHBI HCIOJIb3YIOTCS
ayIUTOPUH, KAaOMHETHl U JabOpaTOpHHU, OCHAIICHHBIE HEOOXOJAMMBIM CICIHATIM3UPOBAHHBIM U

71a00paTOPHBIM 000PYIOBAaHUEM.

OCHAaIIEHHOCTD CITEIUAIbHBIX
MOMEIIEHUI

HanmeHoBanue crienuaibHBIX
MMOMEIIEHUI

HepequL JIMIOCH3HUOHHOI'O
IIpOrpaMMHOTO obecreueHus

VYueOHble ayJIUTOPHUU Ut
MPOBEACHUS 3aHATHI JIEKIIMOHHOTO
THIIA

MebGenb: yueOHast MmeOemb
TexHn4ecKue cpeacTBa 00YUEHUS:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Windows 8, 10
Microsoft Office Professional
Plus

Kaspersky Endpoint Security
ISt OM3Heca

YuebHbie ayIUTOPUHU it | Mebenb: yueOHas mebeib Microsoft Windows 8, 10
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MPOBEACHUS 3aHATHi | TexHu4eckue cpeicTBa OOyICHUS: Microsoft Office Professional

CEMHHAPCKOT0 THMA, TPYIOBEIX M | SKpaH, IPOEKTOP, KOMITBIOTEP Plus
WHAWBUAYAIGHBIX  KOHCYJBTALNH, Kaspersky Endpoint Security
TEKYIIEeTo _ KOHTpOTIA u JUTs Gu3Heca
MIPOMEKYTOYHON aTTeCTallui
VueGHbIe ayIUTOPHA st | Me6enb: yueOHas MeGesb Microsoft Windows 8, 10
npoBeeHus 1abopaTopHBIX padboT. | TexHW4eckue cpencTBa 0OyIeHus: Microsoft Office Professional
9KpaH, MPOEKTOP, KOMIBIOTEP Plus
Kaspersky Endpoint Security
JUTs OM3Heca
YueOHble ayJMTOPHUU st | MeOGenb: yueOHast MmeOelnb Microsoft Windows 8, 10
BBIMOJIHEHHS KYPCOBBIX paboT TexHUUECKUE CPEICTBA OOyUCHHS: Microsoft Office Professional

9KpaH, POEKTOP, KOMIBIOTEP Plus

Kaspersky Endpoint = Security
U1 Ou3Heca

MATLAB Wavelet Toolbox
WolframResearch Mathematica
MapleSoft Maple 18

PTC Mathcad

JUia  caMocToATENbHOW  paboThl  OOy4aromMXcs NPEAYCMOTPEHBbI  IOMEIIEHHUS,
YKOMIUIEKTOBAaHHbIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOMN C
BO3MOXHOCTBIO IIOJKIIFOUYCHUSA K CCTH «I/IHTepHCT» 1 obecreuyeHneEM A0CTYyIIa B DJICKTPOHHYIO
MH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEely YHUBEPCUTETA.

HanmeHoBaHMe IOMEIIEHUA 151 OcCHaIeHHOCTh IOMEIIEHUH IS [epedyeHp MUIICH3NOHHOTO
CaMOCTOSATEIEHON PabOTHI CaMOCTOSATENFHON pabOTHI MIPOTPaAMMHOTO 00eCTICUCHHUS
oOygaromuxcs oOyJaromuxcs
[Momerenue s caMoCTOATeNIbHOM | Meberb: yueOHas meOenb Microsoft Windows 8, 10
pabotsl oOyvaromuxcs (untanpHbIl | Kommiekr — cmemmanmsupoBanHo# | Microsoft Office Professional
3an HayuHoii OuOInoTeKkn) Me0eNn: KOMIIBIOTEPHBIE CTOJBI Plus

OGopyniosanue:  KOMIBIOTEpHAS | KK asnarsky  Endpoint  Security
TCXHUKA C IIOAKJIIFOYCHUEM K
IS OM3HEca

HHPOPMALMOHHO-

KOMMYHMKaIIUOHHOMI cetn
«IHTepHeT» M OCTYIIOM B
JJIEKTPOHHYI0  MH(OpMannOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3anuy,
BeO-KaMepbl, KOMMYHHMKAI[IOHHOE
o0opynoBaHue, obecreynBaroee
JIOCTYTI K  CceTH HUHTEPHET
(mpoBogHOE COEITMHEHNE u
OecCrpoBOJIHOE  COENMHEHUE  TI0
texronoruu Wi-Fi)

[Tomemenune ays camocTtoaTenpbHON | Mebenb: yueOHas mebens Microsoft Windows 8, 10
pabortsl 00y4aronuxcs (ayx.314) Kommnexkr  cnenmanusupoBanHoi | Microsoft Office Professional
MeOeH: KOMITBIOTEPHBIE CTOJIBI Plus
O6opynoBanue: KOMITBIOTE€pHAs

Kaspersky Endpoint Security

TEXHHUKa C TOAKIIOUYEHHEM K
nHpopManmoHHO- Ans busneca

. MATLAB Wavelet Toolbox
KOMMYHUKaIIMOHHOH cetn

«HTepHET» M JOCTYNIOM B WolframResearch Mathematica

snekTponHylo  mH(opmammonso- | MapleSoft Maple 18
o0pa3oBaTenbHy0 cpeny | PTC Mathcad
oOpa3oBaTeNbHON  OpraHW3aIvu,
BeO-KaMephl, KOMMYHHUKAI[HOHHOE
obopyznoBaHue, oOecTeunBaroIIee
J0CTyl K CEeTHU HUHTCPHET
(poBoIHOE COeTMHEHNE u
OecrnpoBOHOE  COENUHEHHE 10
texnonorun 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.



