MunucTtepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepanyu
deneparbHOE rocy1apcTBEHHOE OI0KeTHOe 00pa30BaTeIbHOE YUPEKACHHE
BBICLIIETr0 00pa30BaHUs
«Ky0aHCKuii rocy1apcTBEHHBIN YHUBEPCUTET»

@akynpTeT MaTeMaTUKH U KOMIIBIOTEPHBIX HayK

VTBEPXIAIO:

IPOPEKTOP

PABOYAS ITPOTPAMMA JUCHUITJINHDBI

51.5.08 ®YHKIIMOHAJIBHBIA AHAJIA3

Hamnpasnenue noaroroBku 02.03.01 MaTemMaTrKa 1 KOMOBIOTEPHbIE HAYKH

Hanpasnennocts (mpoduns) _ Maremarnyeckoe U KOMITbIOTEPHOE

MOICJIHUPOBAHUEC,

AnreOpa, TeOpHsl YMce U TUCKPETHBIN aHaJIN3;

BrluncauTeNbHble, IPOrPaMMHBIE, I/IHd)ODMaHI/IOHHBIe

CHUCTEMbI U KOMIIBIOTEPHBIC TECXHOJIOTHH

[Iporpamma noAroTOBKH aKaJgeMuyeckas
®opma 00ydeHus OYHas
KBanudukaiys (CTerneHb) BbITyCKHUKA Oakanasp

Kpacnonap 2018



Pabouas nporpamma aucuumiuael _b1.5.08 ®yHKIIMOHATBHEIA aHATH3 COCTaBIe-
Ha B COOTBETCTBUM C (e/iepalbHBIM IrOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaH-
naptoM Beicuiero obpaszoBanus (®I'OC BO) mo HanpaBlIeHHIO MOATOTOBKH
02.03.01 MaremaTuka ¥ KOMITbIOTEPHbBIE HAYKH

IIporpammy coctaBuiI(1):

” o /
M.B. llamok, J0IIeHT, KaHa. Ghu3.-MaT. HayK, JIOLEHT /} ///”7
B.JO. bapcykoga, 3aB. kad). DAA, K. ¢.-M. H., TOIIEHT %

Pa6ouas nporpamma aucuurmiubsl _b1.5.08 OyHKIMOHANBHBIN aHAINW3 YTBEP-
XJIeHa Ha 3acelanny Kadeapsl (YHKIIMOHATBHOTO aHaIu3a U anre6pbl

npotokon Ne 10 ot « 10 » anpens 2018r. e
3aBenyromuii kadenpoit (pazpaborunka) _bapcykosa B.1O. %

Pabouas nporpamma o6cyxneHa Ha 3acelaHiu KaeIphl _BBLIYMCIUTENBHOM Ma-
TEMaTUKU U UHPOPMATHKH
nporokoi Ne 12 ot «_ 10 » anpenss 2018r.

3aBenyroumii kadenpoii (Beimyckaromeit) Iadinenxo C.B. ‘2/

YTBepK/IeHa Ha 3aCe/JaHNN Y4eGHO-METONUYECKOH KOMUCCHH bakynpTeTa _Mate-
MAaTHKHU U KOMIIBIOTEPHBIX HAVK

npotokos Ne 2 ot «_17» ampens 2018r.

ITpencenarens YMK daxkynsrera Tutos I'.H. ﬁu wod

PenienzenTs:

K.A. Kupuii, xanauaaT GU3NKo-MaTeMaTHIeCKUX HayK, IOUEHT Kadeapbl TpH-
knagHoi marematuku Kyol'TY

A.B. I1aBnoBa, 10KTOp (HU3UKO-MaTeMaTHYeCKUX HAyK, Npodeccop Kadeapbl Ma-
TeMaTu4eckoro MozenupoBanus Kyol'y



1 Heau u 3212494 M3y4YeHUsI TUCHMUILINHBI.
1.1 Ileanb ocBOEeHUN TUCHUIIUHDI.

Ilenn ocBOCHMSI MUCHUILUIMHEI OMpPENeieHbl (eAepalbHBIM TOCYJapPCTBEHHBIM CTaHJIAp-
TOM BBICIIETO O0pa30BaHUs MO HANPABJICHHUIO MOJATOTOBKH «MartemaThka», B paMKax KOTOPOH
MPENOACTC TUCIUILIIMHA.

IenssMu ocBoeHMs JUCHUIUIMHBL «DyHKIIMOHAIBHBINA aHAIN3» ABISAIOTCS (POPMHUPOBAHUE
y CTYIACHTOB 0a30BBIX 3HAHUH O (YHKIMOHATHHOMY aHAIM3y, MAaTEeMaTUYECKOH KYJIbTYpPHI,
CHOCOOHOCTEHM K alrOpUTMUYECKOMY U JIOTMUECKOMY MBILIUICHHIO; (OPMUPOBAHUE U PA3BUTHE
JMYHOCTH CTYACHTOB; OBJIAJICHUE COBPEMEHHBIM ammaparoM (YHKIMOHAIBHOTO aHalu3a JUis
JAJIbHEHMILIEro MCIOJIb30BaHUs B JPYTrUX 00JacTAX MAaTeMaTH4YeCKOro 3HaHMWS M JUCLUIUIMHAX
€CTECTBEHHOHAYYHOI'0 COACPKAHMUS.

1.2 3agauu AUCHUILIMHEL.

Peanu3anus TpeOoBaHMI, YCTAaHOBIIEHHBIX TI'OCYIApCTBEHHBIMH 00pa30BaTEIbHBIMU
CTaHJapTaMH BBICIIEro 00pa30BaHUs K YPOBHIO MOJTOTOBKH MaTEMaTHKOB B 00JIaCTH (PyHKIIHNO-
HaJIbHOT'O aHaAJIN3a.

3ajauaMu U3y4eHUs TUCUUILTAHBI SIBIISIOTCS:
1. TlomydeHue CTyAeHTaMH OCHOBHBIX TEOPETUUECKUX 3HAHUU.
PaszBuTHe mo3HaBaTelIbHON NEITCIILHOCTH.
3. IlpuoOpeTeHne NMpakKTUUECKUX HABBIKOB PAaOOTHI C MOHATUSAMU U 00bEKTaMH (HYHKIIMOHAI b-
HOTO aHa/Iu3a.

N

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl.

Jucuumnnuna «DyHKIMOHAIBHBIN aHaAlIKM3» OTHOCUTCS K 0a3oBoi yactu broka 1 "[uc-
muIuaHbL (Moaymn)" yaeOHoro miana. Kype « DyHKIMOHANBHBIN aHAIHM3» YUTAeTCs Ha 3 Kypce:
5-6 cemecTpsl.

MecTto Kypca B podecCHOHAIBHON MOATOTOBKE OaKalaBpa ONPENeNsieTCs POJIbI0 MaTe-
MaTUYeCKOro aHajlin3a B (OPMHMPOBAHUU BBICOKOKBAIM(UIIMPOBAHHOIO CIIEUAIUCTA T10
HarpaBieHnio Maremaruka. JlaHHast TUCIUIUIMHA SBISIETCS OCHOBOIIOJIATAONICH IS JaibHEH-
IIEro U3yYeHMs! JUCLUIUIMH BBICHIEH MaTeMaTUKH U MEXaHUKH.

JUis yCHEIIHOTO OCBOEHHUS TUCHMIUIMHBI O0yYaromMiics JTOJKEH BIaJeTh 3HAHUSIMU,
YMEHUSMH M HaBBIKaMH 110 IporpaMMaM AUCHUIUIMH «MaTteMaTHuecKuil aHaiausy, «Aaredpay,
«Iuddepennmanpuas reoMeTpus U TONONOTHs», «KOMIUIEKCHBIN aHATU3Y.

1.4 Ilepeyenb MIaHMpYyeMbIX pe3yJIbTATOB O0y4YeHHMsl MO AUCHUILINHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00PAa30BaTEJIbHOM NPOrPaAMMBI.

N3ydyenune nanHoW y4eOHOM MUCHUILTMHEI HAIPaBJIeHO HA (OPMUPOBAHUE y 00YJAIOLIUXCS TIPO-
deccuonanpubix Kommnerenimi (OIMK-1, ITK-1, [TK-3):

No Wunexc | Coxepkanue komrie- | B pesynbrate u3ydenus: yueOHONU AMCHUIUIMHBI 00Y-
I 1; KoMIe- | TeHuuu (i e€ ya- YJarmuecs JOJKHBI

" | TeHIMH CTH) 3HATh YMeEThb BJIaJ€Th
1. OIIK-1 | rOTOBHOCTBIO HCIIOJIb- | BO3MOXKHBIE IIPUMEHATH  I10- | HABBIKAMHU

30BaTh dbyHIaMeH- | cepbl UX CBSI3U | JIyYEHHbIE HAaBbl- | IPUMEHEHUS
TaJbHbIE 3HAHUS B 00- | ¥ IPHJIOKEHUS B | KH B JIPYTUX 00- | HOJTYYEHHBIX
JacTH MaTeMmaThuec- | Apyrux  o0na- | JacTaX MareMa- | 3HaHUM B Jpy-
KOrO aHaJln3a, KOM- | CTAX MaTeMaTu- | THYECKOro  3Ha- | THX 00JacTax
IJIEKCHOTO U (DYHKIM- | YeCKOr0 3HAHUS | HUS M JUCIHUIUIM- | MaTeMaThye-




No WNunekc | Coneprkanue komre- | B pesynpraTe n3yueHus yueOHOM TUCHUIUIUHBI 00Y-
[y, | KOMTe- | TeHIHH (nm e€ ya- YAIOIIUECs JOIKHBI
TEHIIUU CTH) 3HATh yMeTh BJaJ1eTh
OHAJIBHOTO aHaJM3a M | U JUCHUIUIMHAX | HAX €CTECTBEHHO- | CKOTO 3HAHHS
T.JO. B Oynymeid mpo- | eCTeCTBEHHO- HAYYHOTO COJACp- | U JIUCIUILIH-
(deccuoHanpHON J1esi- | HAYYHOTO  CO- | XKAHUsA Hax ecre-
TEJBHOCTH JepKaHUs CTBCHHOHAYY-
HOTO  coJep-
KaHUs
2. [1K-1 CIOCOOHOCTh K OINpe- | OCHOBHBIE MOHS- | ONPEAENIATh KJIAcC | armapaToM
JCTICHUIO o0muX | TUs, ompezene- | 3a1a4, JIs KOTO- | PyHKIIMOHAIb-
dbopM u 3aKOHOMEp- | HUS U CBOICTBA | ppIX  MPUMEHHUM | HOTO aHaJH3a,
HOCTEH  OTAENbHOHN | 00bEKTOB (DYHK- | TOT WM MHOH ar- | MeTOIaMu
MPEeIMETHOM 00JacTH | IMOHATBHOTO napaT, BBIOMpATh | IPUMEHEHUS
aHam3a METOJI  PELICHHS | TOrO armmapa-
KOHKPETHOTO TH- | Ta K PEUICHUIO
na 3aJ1a4 3a1a4
3. I1K-3 CIOCOOHOCTh ~ CTPOTO | OCHOBHBIE MOHSI- | JOKA3bIBAThH arrmapaTom
J0Ka3aTh  YTBEpXKIE- | THS, OIpeaelie- | yTBepKICHUS (byHKIIMOHATB-
HUE, CPOPMYIMPOBATh | HUS W CBOMCTBA | (PyHK- HOTO aHaJM3a;
pe3yabTaT,  YBUJETH | OOBEKTOB (PYHK- | IIMOHAIBLHOTO METOJaMHU J10-
CIIEZICTBUSL  TIOJIy4€H- | IMOHAIBHOTO aHaJM3a; pelarh | Ka3aTeiabCTBa
HOTO pe3yJibTaTa aHanmu3a;  Qop- | 3a7auu QYHKIHO- | YTBEPIKICHHIMA
MYJIHPOBKH U | HAJIHOTO aHAJH-
JI0Ka3aTebCcTBa | 32
YTBEPKJICHHH,
METOABl HX J0-
Ka3aTeNbCTBA

2. CTpyKTYpa M coiep:KaHue M CUHUIIJIMHBI.
2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAAM padoT.
OO6mas Tpymo€MKOCTh TUCITUIUINHBI cocTaBiisieT: 8 3ad.en. (288 yacoB), ux pacmpenene-
HUE 10 BUJaM palboT MpecTaBiIeHo B Tabnune (01a cmyodenmog OPO).

Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (uacer)

5 6
KonTakTHas pa6ora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 100 36 64
3aHsATHUS JIEKIIMOHHOTO THIIA 50 18 32
JlaGopaTopHble 3aHATHS 50 18 32
3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI, MpaKTHYe-
CKHE 3aHATHS) ) ) )
HNuas koHTaKkTHas padora:
Kontposs camocrosrensHoil padotsl (KCP) 8 4 4
ITpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTeJibHast padoTa, B TOM YHCJIE: 71,8 31,8 40
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) MaTepHaa 29 13 16
BrimonHenune nomamHux 3a1anui (penieHue 3anay) 28 12 16
[ToaroToBka K TEKynieMy KOHTPOJIO 14,8 6,8 8




KonTpoas:

[ToaroToBka K sK3aMeHy 35,7 - 35,7

OO0mas Tpya10eMKOCTh gac. 216 72 144
B TOM 4HCJi€e KOH- 1085 40,2 68.3
TaKTHasi padora
3a4. el 6 2 4

2.2 CTpyKTypa AMCUMILIMHbI:
Pacnpenenenue BuioB yueOHON pabOThI U UX TPYJOEMKOCTH IO pa3JieaM JAUCHUILIUHBI.
Pa3nens! AucUMIIIMHBL, U3y4aeMble B IATOM CEMECTPE:

Ne KoauvecTBo yacoB
pa3- HaumenoBanue
aeJia pa3zaeiioB AyautopHasi padora Bueayaurop-
Bcero Hasi paboTa
JI JI3 CPC
1 2 3 4 5 6
1 Mepa u unTerpan Jlebera 13,8 2 2 9,8
2 banaxoBbI mpocTpaHCcTBa 16 6 4 6
3 I'unp0epTOBBI IPOCTPaHCTBA 18 4 6 8
4 JlunerHbIe onepaTopbl 20 6 6 8
Hroro: 67,8 18 18 31,8
Pazensl AUCHMILTUHBL, U3yd4aeMbIC B IIECTOM CEMECTpE:
Ne KoauvecTBo 4acoB
pas- HaumenoBanue AynutopHas pabora Bueayaurop-
aena pa3ziesioB Bcero Has padoTa
JI JI3 CPC
1 2 3 4 5 6
5 [TpuHIMITBI HETTOABMKHOM 35 12 10 13
TOYKH
6 Brionne HempephiBHBIE oOTe- 69 20 99 7
paTopsI
Hroro: 104 32 32 40
HToro mo aucuunjinHe: 50 50 71,8

[Tpumeuanue: JI — nexuuu, I13 — npaktuueckue 3ansaTus / cemuHapsl, JI3 — nabopaTopHsie 3aHsI-
tusi, CPC — camocrosiTenpHas paboTa CTyJeHTa

2.3 Copaep:xanue pa3/iei0B TUCHUILINHBI:

2.3.1 3auATHA JEeKIHOHHOr0 THIIA.

Ne ®opma
HanmeHoBanue
n/ Copaepixanue pasgena TeKylIero
pasjaena
n KOHTPOJIsA
1 2 3 4
1 Mepa u unterpan | Mepa. U3zmepumbie Qynkuuu. Wuterpan Jlebera.
JleGera CBolicTBa: afiJUTUBHOCTb, MOJOXKUTEIBHOCTb, O - .
VYeTHbII onpoc
aJTUTUBHOCTb, a0CONIOTHAsI HEMpepbIBHOCTH. [Ipe-
JINIbHBIN Mepexo]] MoJ] 3HaKOM MHTerpasia Jlebera.
2 banaxoBsI I1po- JluneiiHple W HOpMHpOBaHHbIE npocTpaHcTBa. |  KosmiokBuym




Ne dopma
HaunmeHoBaHue
n/ Copepxxanue pasnena TeKYLIero
pasjaena
1| KOHTPOJIs
CTpaHCTBa [Tpumepsr: IB , |p , |, C[a,b], Lp[a, b]. Tomono-
rusi. Teopema bapa.
3 ['mns0eproBsl npo- | Koneunomepusie  mpoctpancTBa. [ mian0epToBBI
CTPaHCTBa npocTtpancTBa. Psagsl Oypee.
4 JInnelinble oneparo- | JInHelHble HeNpepbIBHBIE ONEPaTOphl. IIpumepsl.
pBI Hopma omnepatopa. Ilonmnora  mpocTpaHCcTBa
L(X Y ) [IpyHUIKII paBHOMEpPHOM OrpaHUYEHHO-
cti. OOpaTHMOCTh JIMHEWHBIX ONMepaTopoB. Teope- | v erpprit orpoc
Ma banaxa-IllTeiinraysza. Teopema Xana — banaxa.
CrexTp JUHEHHOro HempepbIBHOTO oneparopa. Pe-
3oiabBeHTa. Hemycrora cnekrpa. CrneKkTpaibHBIN
panuyc. JIuneinsiii pyaxnuonan 8 H .
5 ITpuHIMTIBI HETTO- [TpuHnun cxumaronmx otoOpakeHuit. [IpuHIun
JBUKHON TOUKH [aynepa. Kpurtepuii Xaycnopda. Teopema Apiie- | YCTHBIH opoc
1s. [Ipumenenus. VHTerpanbHble ypaBHEHUS.
6 Brnonne HenpepsiB- | Brionne HenpepbiBHBIE oniepaTopsl. [Ipumep
HBIE OIIEPaTOPHI BIIOJIHE HENIPEPBIBHOTO onepatopa B L,[a,b]. Co-
psbKeHHbIE oneparopbl. KoHeuHOMepHbIE onepa-
Topsl. [IpencraBnenne BIOIHE HEIPEPBIBHOIO OIlE- VCTHBIR onpoc
paTopa B BUJI€ CYMMbI KOHEYHOMEPHOTO ¥ MaJIOro
o HopMme. Teopus @pexnronsma. CriekTp BIoJaHE
HenpepsIBHOIO onepaTopa. Teopema I'nnbbepra.
Teopema ['mnpb6epra-IImuara.
2.3.2 JlabopaTopHbIe 3aHITHSA
Ne ®opma
HanmeHnoBanue .
n/ pasiena TemaTnka 1a00paTOPHBIX 3aHATHI TeKYLIero
n KOHTPOJIsA
1 2 3 4
1 Mepa u unterpasn | MuoxkectBa. BHemnsist mepa, mepa Jlebera. Tunsl | [IpoBepka go-
JleGera cxoaumoctu. MuTerpan Jlebera u ero cBoiicTsa. MAIIIHETO 3a/1a-
HUs
2 JIuneiinble HopMu- | JIuneliHble mpocTpaHcTtBa. Cxomumocts. IIpo- | IIposepka nmo-
POBaHHBIE U THJIb- | CTPAHCTBA CO CKAJLIPHBIM Ipou3BeneHueM. lIpoek- | mamiHero 3ana-
OepTOBBI TPOCTPAH- | 1Ml BEKTOPA Ha MOANPOCTPAHCTBO HUS, KOHTPOJIb-
CTBa Has pabora
3 JIuneitnsle Hetipe- | JIuneitHsle oToOpaxenus. Omnepauuu Haja HuMH. | CaMoOCTOSITENb-
peiBHBIE oniepaTopbl | O1ieHKa ¥ BBIYMCIIEHHE HOPMBbI OIIEpaTOPOB Has paboTa
4 [Tpunuunst Hero- | [lpuHnmn cxumarommx otodpaxenuid. Ero npume- | IIpoBepka mo-
JBUKHOU TOUKU HEHHE K CKJSIPHBIM YPAaBHEHUSM, K CHCTEMaM aj- | MallHero 3aaa-
reOpanyeckux ypaBHEHUH, K JU(PepeHINATbHBIM | HHUS, KOHTPOJIb-
Y MHTETPAJIbHBIM YPaBHEHUSIM Hasi paboTa
5 CrnexTtp u pe3onb- | ObpaTHbIE onepaTopsl U UX cBoicTBa. CHekTp Ju- TpoBepKa s1o-
BEHTA HETIPEPBIBHBIX | HEMHBIX HEMPEPBIBHBIX onepaTropoB. OIeHKa CIEK- MAIITHETo 3a1a-
JMHENHBIX ONEpaTo- | TPAIBHOIO paguyca U HaAX0XKJICHHE CIIEKTPa st
pOB
6 WHTerpanbHble ypaB- | YpaBHEHHUs C BBIPOKIEHHBIM siapoM. Haxoxaenue IIpoBepka no-




Ne dopma
HaumenoBanue <
n/ aznena TemaTnka J1adopaTOPHBIX 3aHATHI TeKyIlero
n P KOHTPOJISA
HEHMUS XapaKTePUCTHUYECKUX YHCENl U COOCTBEHHBIX (DYHK- | MaIIHEro 3a/a-

UM UHTErpalIbHOTO ypaBHeHUs. Teopembl Dpen- HUSI, KOHTPOJIb-
rosibMa. IHTErpasibHbIe ypaBHEHUS C CAMMETPHUY- Has paboTa
HBIM SJIPOM

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)

KypcoBsie paboThl HE MPETyCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSAITEILHOH padoThI
00y4yarIIUXCs M0 JUCHUILIMHE (MOYJII0)

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI

No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEIHLHON pabOThI

1 2 3

1 (IIpopabGoTka yueObHoro |«MeToaMuYECKHUE YKa3aHMsI MO OpPraHU3alUd CaMOCTOSITEIbHOU
(TeopeTuyeckoro) Mmate- (pabOTBl CTYACHTOBY», yTBep:kKAeHHbIE Kadenpol (yHKIIMOHATb-
puana HOTO aHanm3a u anreOpsl, mpoTokoia Ne 1 ot 30.08.2017 T.

2 |Boimonnenue nomamHux |[«MeToauueckre yKa3aHusl 10 OPraHru3aliyd CaMOCTOSTENIbHOM
3amaHuii (pemieHue 3a-  |paboThI CTYICHTOBY, YTBEPKACHHBIE Kadeapoil (HyHKIIMOHAIb-
J1aq) HOTO aHanu3a u anreopsl, mpotokoia Ne 1 ot 30.08.2017 1.

3 |[loaroroBka k Tekymiemy |«MeToauuecKre yKa3aHus 10 OPraHru3aliyd CaMOCTOSTEIbHOMN
KOHTPOJTIO (KOHTPOJIbHAS [pab0TBI CTYJICHTOBY, YTBEPKIeHHBIC Kadenpoi (yHKITMOHAIb-
pabota u ap.) HOTO0 aHanu3a u anreopsl, mpotokoi Ne 1 ot 30.08.2017 1.

4 |IIpomexytounas arre- |«MeToaudeckue yka3aHHsl 10 OPraHU3aluyd CaMOCTOSITENIbHOMN
cTarus (3aueT, 9k3aMeH) [paboThl CTYJIEHTOBY, YTBEpKIeHHbIE Kadenpoi HyHKIIMOHATb-

HOTro aHanmn3a u anreOpsl, npotokon Ne 1 ot 30.08.2017 1.
5 |KomnokBuym «Mertonnyeckue ykazaHus 10 OpraHU3aIi CaMOCTOSATETbHON

paboThI CTYIEHTOBY, YTBEPKIEHHBIE Kadenpol (PyHKIIMOHAIb-
HOro aHanu3a 1 anredpsl, nporokoa Ne 1 or 30.08.2017 r.

VY4eOHO-METOANYECKHE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3

YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistoTes
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37JOPOBbS U BOCIIPUITHS HH(DOpMALIUU:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTa,
JlaHHBIH MepedeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YaroLIUXCsl.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.




[Ipu m3yueHHH TAHHOTO Kypca UCHOJb3YIOTCS TPAAMIIMOHHBIE JIEKIMH, J1a0OpaToOpHbIE
3aHATHUA U TPYNIIOBBIE KOHCYIbTAIUU.

Lenb 1abopaTOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSTH IOJYyYEHHbIE HA JIEKIUIX
TEOPETUYECKHUE 3HAHMS K PELICHUIO M MCCICIO0BAaHUIO KOHKPETHBIX 3a1ad. B kaxzaoMm cemectpe
IPOBOJATCS KOHTPOJIbHBIE M CAMOCTOSATENbHBIE PAa0OTHI ISl MPOBEPKH YCBOCHHUS MaTepuaa
CTYIEHTaMH.

JUist nui ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 370POBbs IIPENYCMOTPEHA OpraHU3anus
VHIVBUAYAJIBHBIX KOHCYJIbTAlUHI C UCIIOJIB30BAHUEM DJIEKTPOHHOH IOYTBHI.

4. OueHo4YHbIE CPeCTBA AJIA TEKYLIEr0o KOHTPOJISI YCIIeBAeMOCTH M MPOMEKYTOYHOM
aTTecTalMu.

VYyeOHasi A€ATeIbHOCTh IMPOXOIAUT B COOTBETCTBUHU C IpaduKoM ydyeOHOro mpolecca.
[Tporecc caMOCTOATENBHOM pabOTHl KOHTPOJIMPYETCS] BO BpEMsl ayAMTOPHBIX 3aHATHH U WHIH-
BU/yaJIbHBIX KOHCYJIbTALIUM.

OneHOYHBIMU CPECTBAMU JUCLMILIMHBL SIBIISIFOTCSI CPEACTBA TEKYLIEro KOHTPOJIA (KO-
JIOKBUYMBI, KOHTPOJIbHBIE pa0OThI, a TaKXKe Ha JJA0OPAaTOPHBIX 3aHATUSX — OTBET Y JOCKH U MPO-
BEpKa JIOMAIIHUX 3aJJaHUii) U UTOrOBasl aTTeCTalus (3a4eT, IK3aMEH).

4.1 ®oHja OLEHOYHBIX CPeCTB A5 NPOBeIeHHs TeKyero KOHTPOJIA.
4.1.1 Bonipochl 1Jis1 yCTHOTO OIIPOCAa 110 Teme:

a) «Mepa u unrterpaJ Jledera»
1. N3mepumble MHOKECTBA.
2. Wsmepumsbie QyHKINU.
3. Ompenenenne nnaterpana Jlebera
4. CepoiictBa nHTerpana Jledera.
b) «/IuHelHbIE onepaTopbD)
1. HenpepbIBHbIEC TUHEHWHBIE ONIEPATOPHI.
2. TIpocTpaHCTBO JIMHEHHBIX OMIEPATOPOB.
3. Hopma nuHelHOro HenpepbIBHOIO OllepaTopa.
4. TlpuHUMI paBHOMEPHON OTPaHUYEHHOCTH.
¢) «[IpuHIUNBI HEMOABUKHON TOUKW
1. TlpuHuun cxxaThix 0TOOpakeHUH.
2. Teopema Xaycnopda.
3. Teopema Apuers.
4. Tlpunuun Hlaynepa.
d) «BmnoJiHe HenmpepbIBHBIE ONIEPATOPHI»
BrnionHe HenpepbIBHBIE ONIEPaTOPBI U MX CBOMCTBA.
BrionHe HEmpepBIBHOCTE MHTErPAIIBHOIO ONEPATOpA.
Conpsixennble onepatopsl B H .
CaoiicTBa A*.
BrnionHe HEMpepBIBHOCTH CONPSIKEHHOTIO OIEpaTopa.
ConpspKeHHBIN K MHTErpalbHOMY ONEPATOPY.
IIepBas Teopema dpearonapma.
Bropas Teopema @pearonsma.
Tpertbs Teopema @penrosbma.
4.1.2 Bonpochl K KOJI0OKBUYMY 10 TeMe «baHaxoBbl npocrpancTBa. I'mibbepToBbl Npo-
CTPaHCTBa»
1.  JluneliHble MPOCTpAHCTBA.
HopmupoBanHble mpocTpaHCTBa.

CoNORWNE

2
3. Tlpocrpancrsa |g uly.
4

Tononorust HOpMUPOBAHHBIX TPOCTPAHCTB.



5.  Teopema 0 BIOXKEHHBIX LIApaXx.

6. Teopema bapa.

7 KoHeuHoMepHBIE TPOCTPAHCTBA.

8 [TpoctpancTBa co ckaysipHBIM pousBeneHreM. HepaBenctBo Komm-byHsikoBckoro.
9.  Teopema 0 quaroHajsIX mapajieorpaMmma.
10. Teopema IIudaropa.

11. Teopema o npoekuuu.

12. JluneliHas 3aBUCHUMOCTb M HE3aBUCUMOCTb.
13. OHC. Ilporecc opTOrOHATH3AITIH.

14. Psan ®Oypee.

15. Yacrtuunas cymma psaa @ypee.

16. CxomumocTs psina Dypee.

17. Teopema ®@umepa-Pucca.

4.1.3 O0pa3ubl cCaMOCTOSTEJIbHBIX H KOHTPOJBbHBIX padoT
S cemecTp
Konmponsnaa paboma na memy «banaxoevt npocmpancmea. I'unvb6epmosst npocmpan-
cmeay
1. IlpoBeputsb, 0Opa3yet nu V nTuHEHOE MOAMPOCTPAHCTBO MPOCTPAHCTBA X:

X ZRS,VZ{X€R3:X1+X2+X3=0}.

2. SBnsercs nu GyHKIUS (p(X) = Z‘Xl + X, ‘ HOPMOM B POCTPAHCTBE Rz.

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

a) l,, X, :(0,0,...,0,|1,0,...];

k
b) C[04] X, (t) =t
4. HaliTu npoeKuio BEKTOpa Ha MOAIPOCTPAHCTBO U PACCTOSIHUE OT BEKTOPA 10 MOANPOCTpaH-
CTBa

| 11 1 1
a) l,, a= — —,...,Z—H,... Ha TIOIITPOCTPAHCTBO

2'22"2°
M ={xel, 1 x=(00....0. X1, Xp.20-- )
b) 12, (1 )Ha noanpocrpancteo M = {X € |23 DX — Xy 20}.

Camocmoamenvnasn paboma na memy «/Iuneiinvie onepamopbol»
1. IIpoBepUTH JIMHENHOCTH ONIEPATOPOB:

a) A:R®> > R®, Ax:(xf,x1+x3,x§);
b) A:C[01]—C[0] (Ax)t)=x?(t).

2. O1IeHUTHh HOPMY CIIEAYIOIIUX OMEPATOPOB:

2 -3) (X
a) Al 17, Ax:(2 GJ(xl];
- 2

) A:C[01]—>C[01]  (AX)t) =t3x(t).
6 cemecTp
Konumponvnaa paboma no meme «llpunyunsvt HenooeuicHol mouKku

1.
1. SIBnsieTcst M omepaTop cxkatHeM Ha R



a) Ax=sin(0,5X) +2; 6) Ax=23/x —1.
2. Jloka3aTh, 4TO YpaBHEHHE UMEET PEIICHHUE U YKa3aTh YMCIIO UTEPaAIlii, HEOOXOTMMBIX IS
npoctkenus Tounoct 0,01:

x° +2x* —20x+3=0.
3. Hoka3zartb, ucnonb3ys [ICO, yTo cucrema MMeeT €IMHCTBEHHOE PEIICHUE:
X, =0,3x, —0,5%, +3
{xz =0,5x, —0,4x, - 2.
4. Iloka3atb, UTO ypaBHEHHE UMEET €IMHCTBEHHOE HenpepbiBHOE Ha [0,1] pemieHue:

3x(t) —sin(2x(t)) +t = 0.

5. C momomisto IICO onpenennuTs Npu Kakux A ypaBHEHHE HMEET ¢IHHCTBEHHOE HENPEPhIBHOE
Ha [0,1] pelieHue U HaWTH €ro METOIOM IMOCJIEI0BATENbHBIX MPUOIKEHUI:

x(t) = /Ijl'tzx(s)dsﬂz.
0

Haiitu X(2) .

Konmponsvnaa paboma na memy «Bnoine HenpepvliéHble onepamopuly
1. HaiiTu criekTp U CIIEKTpaIbHBIN paguyc onepaTopa A:

a) Atl, =1, AX=(X + X, X0, Xgyenes Xy o)
6) A:C[0,1]—C[0.1], (AX)(t) = [ x(s)ds.
0

2. Haiitu perieHue ypaBHEHUS IPU 3aJTaHHBIX f:
0,57

X(t)="[sin(t—s)x(s)ds + f (),
0

f (t) =cost;sint; 3cost — 2sint.

3. Haiitu XapaKTCPUCTUYCCKHUEC 3HAUCHHA, U COOCTBEHHEBIE (I)YHKL[I/II/I YPpaBHCHUS:
1
X(t) = u[ (ts? +t?s)x(s)ds.
0
4. Pa3zpemmmo Jiu ypaBHEHHUE NPH 3a/IlaHHBIX f 1 mo6x napameTpax A

X(t) = ﬂj((ts)4 +1)x(s)ds + f(t), ft)=t:e” sint; 1+,

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MPOMEKYTOYHOM ATTeCTAIUN

6 cemecTp

=

JInneliHbIE IPOCTPAHCTBA.
HopMupoBaHHBIE IPOCTpaHCTBA.

In |
[poctpanctea P u P.
Tomnonorust HOpMUPOBAHHBIX POCTPAHCTB.
Teopema 0 BIOKEHHBIX LIApaXx.
Teopema bapa.
KoHneuHoMepHbIE TPOCTPAHCTBA.
IIpoctpancTBa co ckamsipHbIM nponsBeneHueM. HepasenctBo Komm-byHsikoBckoro.
Teopema o nuaroHansax napajuienorpamma.
0. Teopema ITucgaropa.

N
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.

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

53.

TeopeMa o poekuu.

JIuHeliHas 3aBUCHMOCTB U HE3aBUCUMOCTb.

OHC. Ilpouecc oproroHanu3aiuu.

Psn @ypee.

Yactuunas cymma psajna Oypee.

Cxonumocts psiga Dypee.

Teopema ®dumepa-Pucca.

HenpepriBHble IMHEHHBIE ONIEPATOPHI.

HenpepbiBHOCTh HHTETPAILHOTO OIlEpaTOpa.

[TpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.

L(X,Y).

[TpuHIMIT paBHOMEPHON OTPaHUYEHHOCTH.

Teopema banaxa — IllteliHraysa.

Teopema Xana — banaxa.

CrnenctBus Teopembl Xana-banaxa.

OO6mwmit Bun pyakuuonaia B H.

[TpuHIUI CKATBIX OTOOPAKEHUM.

Teopema Xaycnopda.

Teopema Apuens.

ITpunuun laynepa.

Teopema banaxa.

OnepaTopsbl ¢ MaJIO HOPMOH.

OOpaTuMOCTh OJIM3KHUX ONEPaTOPOB.

CrnekTp omnepatopa u ero cBoiicta. [Ipumepsr.

Pe3onbBenTa oneparopa u e€ cBoicTBa. Teopema 0 HEMYCTOTE CIEKTPA.

CrnexTpanbHblii panuyc oneparopa u Gopmysa ans ero BbrauciaeHus. CrnekTpaibHbIN pa-
nuyc onepartopa Bonbreppa.

BrionHe HenpephIBHBIE ONIEPaTOphl M MX CBOMCTBA.

Bnonne HenmpepbIBHOCTH MPEACIBHOTO OrepaTopa.

BrionHe HenmpephIBHOCTh MHTErPAILHOTO ONEpaTopa.

CornpsoxenHsie oneparopsr B H

CaoiicTBo A™*.

BriosiHe HENPEPBIBHOCTD CONPSIKEHHOTO OIEPaTopa.

ConpspKeHHBIM HHTErpaIbHBIN OIEpaTop.

3amkuyTocTh IM(l — A).

KoHneuHoMepHbIE ONIEPATOPEI.

ATnIpoKkcuMalys BIIOJIHE HEMPEPBIBHBIX ONEPATOPOB KOHEUHOMEPHBIMH.

IlepBas Teopema Opearonpma.

Bropas Teopema @pearonbma.

Tperbs Teopema Ppenronbma.

TeopeMa 0 ciekTpe BIIOJIHE HENPEPBIBHOTO OIIEPATOPA.

CaMoconpsKEHHbIE OIIEpaToOpbl U UX CBOMCTBA.

Cy1iecTBOBaHHE HEHYJIEBOTO COOCTBEHHOTO YMCJIa y BIOJHE HENPEPHIBHOIO CaMOCOIPS-
JKEHHOTI'0 OIIeparopa.

Teopema I'mnp6epra—IlImuara.

OI.ICHO‘IHLIC CpeacTBa ik UHBAJIMJA0B U JIUL C OTPAHUYCHHBIMU BO3MOKHOCTAMU 310PO-

Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

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

BbA IPEAOCTABIIACTCA JOIMOJTHUTEIILHOC BPpEMS JIJII IOATOTOBKH OTBETA HA DK3aMCHE,



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

— TIpU HEOOXOAUMOCTH JIJIsl O0YYAFOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI
¥ WHBAJIMJOB IMpOLEeaypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS IO TUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXHOCTSIMH 37I0POBbSI 110 TUCHHIUIHHE (MOJYJIIO) MPEIyCMaTPUBACT NPEAOCTABICHHE HH-
dopmaruu B popmax, aanTUPOBAHHBIX K OTPAHHYEHUSIM UX 370POBbs M BOCIIPUSATHUS HH(POpMa-
UH:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUiist JIUI ¢ HApYIIEHUSIMH CITyXa:

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

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

Kpurtepun oneHnBaHus yCBOCHHBIX 3HAHUI 00y4Yar0LIUXCS

3aueT BBICTABISICTCS 1O pe3yiibTaTaM padOThI CTYIACHTAa B TeYeHHE cemecTpa. OTMeTKa
«3a4T€HO» BBICTABISICTCA CTYACHTaM, KOTOPbIE PEryJIPHO MOCEIIAIN 3aHSTHS, BBIIOJIHSIN J0-
MaInrHue paboThl, HATUCAIA KOHTPOJIbHBIC PA0OTHI HA MOJIOKUTEIbHBIC OIICHKH. OTMETKa «He3a-
YTEHO» BBICTABIISIETCS CTYJEHTaM, KOTOpbIe npomycTuiin 6onee 60 % 3aHATHIl 1 HAMKCATU KOH-
TPOJIbHBIEC PAOOTHI HA HEYIOBIIETBOPUTEIHHBIC OIEHKH.

OueHrBaHME OTBETA HA SK3aMEHE, OCYLIECTBIISETCS 10 CIEIYIOLUM KPUTEPUSIM

O1eHKa «OTJIMYHO» — BBICTABIIAECTCS CTYACHTY, MTOKA3aBIIEMY BCECTOPOHHUE, CUCTEMA-
TU3UPOBaHHBIE, TNTyOOKHE 3HAHUS Y4eOHOM POrpaMMbl AUCHHUIIIMHBI 1 YMEHHUE YBEPEHHO MPH-
MEHSTh UX Ha MPAKTUKE MPU PEIICHUU KOHKPETHBIX 3a]1a4;

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

OreHKa «y10BJIETBOPUTEIBLHO» — BBICTABIIACTCS CTYICHTY, MOKa3aBIIEMYy pa3po3HEH-
HBIM XapakTep 3HaHHM, HeJJOCTATOYHO MpPaBUIbHBIE (POPMYITUPOBKH 0a30BBIX MOHATUH, HApYIIIe-
HUS JJOTHYECKOM MOCJIEIOBATENIBHOCTH B U3JI0KEHUHA MPOTPAMMHOTO MaTepuasia, HO IPU 3TOM
OH BIIaJIC€T OCHOBHBIMH pa3fiesiaMy y4eOHON MporpaMMbl B HEKOTOPOM 00BbeMe, HEOOXOAMMOM
JUTSL TATbHENTIIETO 00yYEHUsI U MOKET MPUMEHSTh MOTyYeHHBIE 3HaHM TT0 00pa3ily B CTaHAapT-
HOU CHUTYallUH;

OrneHKa «HEYI0BJIETBOPUTEJIBHO» —  BBICTABISETCA CTYACHTY, KOTOPHIA HE 3HAET
OoJbIIIel YaCTH OCHOBHOTO COJCp KAHMsI Y4eOHOI pOorpaMMBbl TUCITUIUIMHEL, TOMYCKaeT rpyobie
omuOKu B (HOPMYITUPOBKAX OCHOBHBIX TOHSTHH TUCIUILIMHBI M HE YMEET MCIIOJIh30BaTh MONTY-
YEHHBIC 3HAHUS IPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3a/1ady.

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

5.1 OcHoBHas JiMTEepaTypa:

1. Komnmoropos A. H., ®omun C. B. DnemenTs Teopun GyHKIHHN 1 PYHKITHOHAITBHOTO
anammza. M.: ®DUBMATIINT, 2006. — 570 c.



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

2. Jlrocrepnuk, JI.A. Kpatkuii Kypc GyHKIIMOHATBHOTO aHAIM3a [ DJIEKTPOHHBIN pe-
cypc]: yue6. mocodue / JI.A. Jlrocrepuuk, B.M. CoboseB. — DneKTpoH. 1aH. —
Cankr-Ilerepoypr: Jlans, 2009. — 272 c.
https://e.lanbook.com/book/245

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

4., ®umumonenkosa H.B. CoopHuK 3a1a4 110 (yHKIIMOHATLHOMY aHAIU3Y [ DJIEKTPOH-
HBII pecypc]: yaeb. mocodue — DnektpoH. nan. — Cankr-IlerepOypr: Jlans, 2015.
— 240 c.
https://e.lanbook.com/book/65041

JIi1st OCBOCHHMSI TUCIUIUINHBI HHBATMIAMH M JIMLAMU C OIPAHHYCHHBIMHA BO3MOYKHOCTSIMU
300POBbA UMCHOTCA J3JICKTPOHHBIC BCPCHUU HCTOYHHUKOB, U3JAHHBIX COTPYAHUKaAMU Ka(l)e[[pbl, a
TaKKe U3/IaHHs B DJICKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMONMNOTEYHBIX crcTeMax «Jlanp» u «buo-
JTHOKITYO».

5.2 JlonotHUTeIbHASI JINTEPATypa:

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

2. Bynux, b.3. Beenenue B ¢pynkimonansHeiil ananus / b.3. Bynux. - Mocksa: ['oc. u3n-
BO (pM3MKO-MaTeMaTu4yecKkoi nut., 1958. - 351 c.
http://biblioclub.ru/index.php?page=book&id=233615

3. Handopn, H. Jluneitasie oneparopsl / H. Haudopa, A.T. Isapm; mox pex. A.I'. Ko-
CTIOYEHKO; nep. ¢ anri. b.C. Mursruna, JI.W. I'onoBuH. - Mocksa: U3natenbcTBo
MHOCTpaHHOH JuTepaTypsl, 1962. - T. 1. Obmas teopus. - 895 c.
http://biblioclub.ru/index.php?page=book&id=456617

4. Tpenorun, B.A. 3angaun u ynpaxxHeHHs 110 (YHKIIMOHATILHOMY aHATU3Y [ DJIEKTPOH-
HBII pecypc]: yueb. mocobue / B.A. Tpenorun, b.M. ITucapesckuii, T.C. Cobonesa.
— DiekTpoH. naH. — Mocksa: @usmatiut, 2005. — 240 c.
https://e.lanbook.com/book/2342

5.3. [lepuoanyeckue U3IaHus MO JAHHOMY MpPeIMeTY He HCMOJIb3YIOTCS B Mpouecce
00yueHust

6. Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHMKAIMOHHON ceTn «WHTep-
HET», He00XOAMMBIX /IJISl OCBOEHUS TUCHHUILIMHBI (MOLYJIsl).

1. Poccuiickoe oOpazoBanue, Qenepanbubiii nmopran [Odunuansaeii caidt] — URL:
http://www.edu.ru

2. DnexTponHas 6ubmmoreka FOPAUT — https://biblio-online.ru

3. Dnextponnas oubnuoreka Jlans — https://e.lanbook.com

4. VYuusepcuterckas oubmmoreka ONLINE — https://biblioclub.ru

7. MeToauueckue yKa3aHusi Ajis 00y4arOUUXCH M0 OCBOCHH IO JUCIHHUILINHBI.

ITo kypcy npenycMOTpEeHO MPOBEICHHUE JICKIIMOHHBIX 3aHSITUH, HA KOTOPBIX JAETCA OC-
HOBHOMW CHCTEMAaTHU3UPOBAHHBINA MaTepHall, Tab0OpPaTOPHBIX 3aHITUN, B X0JI€ KOTOPHIX CTYACHTA-
MU TIPHOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE MPAKTUYECKH HABBIKUA PEIICHUS Pa3IMYHBIX 3a-
Jlay, B TOM YHUCJIE€ C MPUMEHECHHUEM IMOJIYYEHHBIX TEOPETUUECKUX 3HAHUM, a TAKXKE TPYNIOBBIX
KOHCYJIbTAINH.

BakneiimmmM 3Tanom Kypca sIBISIETCS cCaMOCTOsITeNlbHAs paboTta mo auciurumnae. Camo-
CTOsITENIbHAsT paboTa CTYACHTOB SIBIIETCS HEOTHEMJIEMOW YacThlO Tpoliecca moaAroToBku. [lon


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

CaMOCTOSITeNIbHOW paboToil MOHMUMAaeTcss 4acTh y4yeOHOM miaHupyemMol palOoTbl, KOTOpas BbI-
HOJHSACTCS IO 33JaHUI0 M IIPH METOANYECKOM PYKOBOJICTBE IPENoJaBaTelsi, HO 0e3 ero Hemo-
CPEICTBEHHOI'0 Y4aCTHS.

CamocrosTenbHas paboTa HampaBiIeHa Ha YCBOSHHME CHCTEMBbI Hay4HBIX M mpodeccro-
HAJIbHBIX 3HAaHUH, (OPMHUPOBAHUS YMEHUN M HABBIKOB, IPUOOPETEHUE OIBITA CAMOCTOSTEIbHOM
TBOpueckoi aestenpbHocTH. CPC momoraer (opMHpOBaTh KyJIBTYPY MBIIUICHHS CTYACHTOB,
pacuIMpsTh MO3HABATEIBHYIO IEATEIbHOCTb.

Bunel camoctosiTenbHON paboThI MO Kypey:

a) O LEJSIM: MOATOTOBKA K JICKIUSAM, K MPAKTUYCCKUM 3aHITHSIM, K KOHTPOJIBHOH pado-
T€, K KOJUIOKBUYMY; OJArOTOBKA HAYYHOT'O JOKJIa/1a U BbIIOJIHEHHE 3ananuil no HUP.

0) mo xapakrepy paboThl: H3y4SHHE JINTEPATYPhI, KOHCIIEKTA JICKIIHIA; TIOUCK JTUTEPATYPHI
B OUONIHOTEKEe; KOHCIEKTUPOBAHUE PEKOMEHIYEMOM IJI1 CAaMOCTOSITENIbHOTO U3YUYeHHsI HAy4YHOU
JUTEPATyphl; pelIeHUE 3a]1a4, TECTOB.

Temaruueckoe MmIaHUPOBAHUE CAMOCTOSITENILHON pabOThI CTYIEHTOB

Paszpgen Tema Conep:xaHue BONPOCOB TEMbI Bup padorsl
Mepa u unterpann | Mepa. M3mepumbie ¢pyuakiun. Materpan Jle- | [Touck  Heobxomu-
Jlebera Oera. CpoiictBa. [lpeaenbHblii mepexon moj | Mo  MHGOPMAIIUU
1 3HakoM uHTerpana Jlebera. (cM. crmHMCcOK JauTe-
patypsl). Pemienue
3azay.
2 banaxossl po- | JluneitHple uW HOpMUpOBaHHBIE mpocTpaH- | [louck HeoOxoau-
CTpaHCTBa ctBa. Cxomumocts. [lomHble mpocTpaHcTBa. | MOM  MH(OpMAIIHH.
[TonosiHEHME NPOCTPAHCTB. N3yuenne  nexuu-
OHHOIO Marepualia.
KoHncnektuposanue.
[ToaroroBka K KOH-
TPOJIbHOI paborTe.
3 I'uns6eproBel po- | KoneunomepHble mpocTtpancTBa. [ unsbepro- | [loBTopenue  nek-
CTpaHCTBa Bbl IIpOCTpaHCTBA. IIpoekuus snemeHTa Ha | HMOHHOIO Marepua-
noanpocrtpancTBo. [Ipouecc oproroHanusa- | j1a, 03HaKOMIIEHUE C
unu ['pamma-IImuara. Psager @ypee. MaTepuagoM ydeo-
HukoB. [loaroroBka
K KOHTPOJIBHOM pa-
oore.
4 Jluneiinsle onepa- | JIuneilinble HempepbiBHbIE omepaTtopbl. Hop- | [louck  HeoOxoau-
TOPBI Ma oreparopa. [lomHoTa TpocTpaHcTBa | MOM MHGOPMAIUH.
L(X,Y). IIpyHIMIT paBHOMEPHOW OIpaHM- Wsyuenne marepua-
4eHHOCTH. OOpaTHMOCTb JIMHEHHBIX ONEPa- | ja,  KOHCHEKTHPO-
TopoB. Teopema banaxa-Illteiinraysa. Teo- | gapme. IToaroroska
pema Xana-banaxa. CrekTp JIMHEMHOTO HE- | x caMOCTOSITEILHOM
npepbIBHOTO omepatopa. PesonpBenta. He- | paGore.
mycrota crnekrpa. CHeKTpadbHbIA paJInyC.
JIuHeWHbI (QYHKIMOHANI B THJILOEPTOBOM
MIPOCTPAHCTBE, B IPYTUX MPOCTPAHCTBAX.




Pazgen Tema CoaepixkaHue BONIPOCOB TeMbl Bunx paGorsi

5 [Tpuniune! Heno- | [IpuHnun COKUMaIOIIHNX oToOpakeHui. | M3yueHue  nekmu-
nekHoM Toukn | [Tpuamun laynepa. Kpurepuit Xaycnopda. | oHHOro Marepuana
Teopema Apuens. [IpuMeHeHHS TPUHIUMIIOB | © MaTepuaja ydel-

HEnoJBWKHOW Touku. MHTerpanbHbie ypas- | HUKOB. [loaroroBka

HEHUS. K KOHTpPOJIbHOM pa-

oorte.

6 Brnonne nenpepsiB- | Brionne nenpeposiBHbIE onepaTopbl. Conpsi- [Touck HeoOxoau-
HBIE OTIEpaTOphl | KEHHBIE onepaTopbl. KoHeUHOMEpHBIC oTie- | MOH  HH(OpMAIIHH,
patopsl. [IpencraBienue BroiHe HENPephIB- | TpopadoTka  Mare-

HOTO OIlepaTopa B BUJIE CYMMbI KOHEYHO- puaa. Pemenue

MEpPHOT0 ¥ Majoro no Hopme. Teopus Open-
rojibMa. CeKTp BIIOJIHE HENPEPBIBHOT'O OIle-
paropa. Teopema ['mnpb6epra-IlImunara. Teo-
pus @pearonbma i1 UHTETPAIbHBIX YpaB-
HEHUI

3agad. lloaroroBka
K KOHTPOJIBHOHN pa-
oore.

B ocBoeHun AuCHMIUIMHBI MHBAIUAAMHU U JUIAMUA C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU
37I0POBBSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyalbHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEIIFHOE Pa3bsiICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHble KOHCYJIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONTUM HHIMBUYaTU3aIMN O0yICHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W O0yJaroIllUMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHUI, UCIOJIb3YyeMbIX MPH OCYIIECTBJIECHUU
00pa3oBaTe/ILHOIO MPOUECca MO0 JUCHUILINHE (MO1YJII0).

8.1 llepevyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.
— KoHCcynbTHpOBaHUE TOCPEACTBOM IEKTPOHHOM MOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 o0ecneYeHus .

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

8.3 Hepeqeﬂb I/IH(l)OpMalII/IOHHbIX CIIPaBOYHBIX CUCTEM:

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

9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi I OCylIeCTBJIeHUsI 00pa3oBa-
TeJLHOTI0 NMpoIecca Mo JUCHHIINHE.

No

Bun pabor

JUyJIs1) ¥ OCHAIIIEHHOCTD

MaTepI/IaJ'IBHO-TCXHI/IqCCKOC obOecrieueHue JUCIHITIINHBI (MO-

JIeKIIMOHHEBIE 3aHATHS

JIekoHHas ayauTopus,

303H, 308 H, 505a, 507a,

OCHAILIEHHAsl IPE3E€HTalMOHHOU
TEXHUKON (IIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIUM TMporpamMMHbIiM obecniedenuem (I10): 302H,

JlabopaTopHbIe

3aHA-

CrienpajapbHOE TIOMEIIEHHE, OCHAIIEHHOE JOCKOW, MapKepaMu



http://www.elibrary.ru)/

THA

u menom: 307H, 310H, 312H, 314H, 318H

I'pynnoBele (MHAKUBH-
IyanabHblEe) KOHCYJIbTA-
92078

Ayautopusi, ocHalleHHasi KOMOMHUPOBaHHOM (6enoit mapkep-
HOU 1 MenoBoi) aockoii: 314H

Tekymuid  KOHTPOJIb,
MPOMEXYTOUHAsl aTTe-
cTanus

AynauTopusi, OCHaIlleHHass KOMOMHUPOBaHHOM (Oenoit Mapkep-
HoM u MenoBoi) nmockoit: 302H, 303H, 307H, 308H, 310H,
312H, 314H, 318H, 505a, 507a

CamocTosiTenbHas pa-
oorta

Kabuner miast caMoCTOATENbHOM paboThl, OCHAIIEHHBIH KOM-
NBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO IOIKIIOYEHUS K CETH
«MHTEpHET», IPOrPaMMOI 3KPaHHOIO YBEIMUYEHUS U obecrie-
YEHHBIH  JIOCTYIIOM B  DJEKTPOHHYI  HMH(OpPMaIMOHHO-
o0Opa3oBaTeNbHYIO cpeny yHuBepcurera: 314H




Penenzus

Ha paboyyro y4eOHYI0 NporpaMMy AHCHHNAHHE «DYHKUHOHANBHBIN aHATN3Y,
IU1A CTYACHTOB HANPABJICHUS TOATOTOBKH
02.03.01 MaremaTika 4 KOMIBIOTEPHEIE HAYKH (KBaTHOHKAIHA «OaKaNasp»)

Kype «DyHKUHOHANBHEIN aHATH3» BXOJXT B CIIHCOK 00A3aTe/IbHEIX [HCLH-
mmH 6a3080# YacTH y4eGHOro IUIaHa NOAroTOBKY 0aKanaspoOB MO HANPABJICHHUIO
02.03.01 MaremMaTika ¥ KOMIbIOTepHEIe Haykn. MsyueHHne 3TOr0 Marephana He-
00XOIHMO JUIA TONTOTOBKM BCECTOPOHHE PAIBHTOrO, KBANMHGHIHPOBAHHOIO Clie-
[HAIHCTa B 00/1aCTH MATEMATHKH,

PaBouas nporpamMma Kypea «OyHKUMOHANBHBIN aHATH3Y» BKIIOYAET B cebs
BCE HEOOXOAMMBIC CTPYKTYPHBIE YaCTH M OTBEYaeT COBPEMEHHEIM TPeOOBaHMAM K
obyuennio u BocnnTanuio. Conepxanue pabouell MPOrpaMMbl NPeyCMAaTPHBACT
dopMupoBanre y obysarompxcs paga obmenpoheccHOHANBHEIX B NpogeccHo-
HANEHBIX KOMIIETEHIHH, HeobXoMMMBIX I AanbsHeiimel NpopecCHORANbHOM Jesd-
TenbHOCTH. PactipeneneHue BpeMeHH, OTBOAHMOIO HA M3YYCHME PasnHYHBEIX pas-
HeNOB Kypea, BKMIOYas CaMOCTOSTENbHY!O paboTy, COOTBETCTBYET HX TPYIOEM-
KOCTH.

CrpykTypa M COflepiKaHHe Kypca Hampapnenst Ha GQOpMHPOBaHHE Y CTYACH-
TOB MATEMaTHYECKOH rPaMOTHOCTH H JOCTATOYHO XOPOWIO NPOAYMAHEl, 9TO OTpa-
KEHO B NpeanaraeMoi paboueil nporpavmve. Cozepxanie pasienos, HX pasjesie-
Hye MO BHAAM 3aHATHI, ¥ TPYAOEMKOCTE B Yacax OTBeHalT TpefoBare/IbHOCTH 1
uenecoobpasHocTd. JIOr#Ka mMoCTpoeHus HPOrpaMMel obecneuuBaeT JNAKOHHY-
HOCTh WM3MOXKEeHWd, HeoOXOmuMYIo TpH OIPaHHYCHHOM BPEMEHH, OTBOJMMOM
yaeOupiM ruiaHom. OBNaieHKe NPaKTUYECKHMH HABHIKAMH ¥ yMmenusmu obecre-
yupaeTcs rabopaTopEbiMy 3aHATASME. B nporpammve copMynHpoBaHsl TEMBI ca-
MOCTOATENBHON BHEAYIUTOPHOH paboTei, NPHMEpPh! 3akaHuil AN KOHTPOIBHBIX
pabor, GueTs A 9K3aMeHOB. B CoOTBETCTRHM ¢ COBPEMEHHBIMH TPEOOBAHIAMY
NpUBSACHEI HE TOMBKO MNEPeYHH OCHOBHOH M JONONHUTENBHOH JHTePaTyphL,
nMerommiica B 6uGmuorexe BY3a, HO U gocTynHbie s 00YyUAOIIMXCA HHTEPHET-
HCTOYHHKH,

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

HAYKH.

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



Penensns

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

OYHKIHOHANBHBH QHAIMS AWIACTCA OMHKUM U3 6a3OBLIX BYIOBCKHX KYPCOB
¥ COCTABAAET OCHOBY NOATOTOBKH KBANMDMLUMPOBAHHOIO crieuuanucta B obiactu
maremartHki. Vzyuenue $yHKUMOHANBHOTO aHANM3a HEOOXOAMMO Kak s Aaib-
HEHINErD H3VYeHHs NHCLMIUIMH BRICIUEH MATEMATHKH H MEXaHMKH, Tak H Ui Ha-
YUHO-HCC/ICNOBATENLCKON JIeATENBHOCTH CcTyneHTa. [loaromy cozaanme pabowuei
NPOrPaMMBE! TI0 JAHHOMY KYPCY ABJIRCTCH AKTYATHEILIM,

PaGouas nporpaMma gucumebl «DYHKUMOHANBHEIA AHANASY COUCPKUT
Bce HeoOXONMMBIE pasjensl W mpeaycMarpupaer popmupoBaHue y o0ydaomuxcs
MaTeMaTH4YeCKOro annapara, BKIOYaouero B el MareMaTHYecKHe 3HaHuA,
YMEHHS W HABBIKH, @ TAKKE PAA KOMIICTEHIMH, HEOOXOMUMBIX A JaNbHeHmeH
npodecCHOHANBHOM JeATENBHOCTH.

[Tporpamma orsedaer coBpeMeHHbBIM TpeboBaAHMAM K 00YHeHMEO ¥ OTpaKaeT
COBpeMeHHBIe TeHieHuMHy B o0yuenun u socnuranny Jrunoctn. Coaepikanne pa-
Doyeil mpOrpaMMbl OXBATHIBAET BECh MaTepHall, HEOOXOAUMBIH 1A oby4eHMs CTy-
NEHTOB BRICIIMX Y4eOHBIX 3apelenuii no nanpasnenmio «MaTeMaTHKa M KOMIEIO-
TEPHEIC HAYKHY.

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

B ofuwem, pabovas nporpamMma no gucumrumie «DyHKUMOHANBHEIN aHa-
Jma» coorsercreyer Tpebosanmsam OI'OC BO u orBeuaer COBpeMEHHRIM CTaHnap-
TaM KayecTBeHHOro obpaszosareibHOro npouecca. lannas pabouas nporpamma
MOxer ObITH MCMOAB30BaHa AMA obecreueHus OCHOBHON o0pa3oBaTeNBHON Mpo-
rpaMMEl o Hanpawsrerio noarorosku 02.03.01 Maremaruka M KOMNBIOTEPHbIC
HAYKM 110 auciumnne « QyHKIMonanbbiil aHaIu3»,

Peuensent '
HOKTOP DHIHKO-MATEMATHYSCKHX HAVK, %/

npogeccop Kapeapsl MaTEMaTHIECKOIO
mopenuposanus Ky6I'y A.B. ITasnosa



