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

Ilenn ocBOCHMSI MTUCIUILUIMHBI ONPEIEICHBI (eepaIbHBIM TOCYIapCTBEHHBIM CTaHIap-
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.

Peanu3anuss TpeOoBaHMI, YCTAaHOBIIEHHBIX TI'OCYIApCTBEHHBIMH 00pa30BaTEIbHBIMU
CTaHJapTaMH BBICIIEro 00pa30BaHUs K YPOBHIO MOJATOTOBKH MaTEMAaTUKOB B 00JaCTH (PYHKIIHNO-
HaJIbHOTO aHaAJIN3a.

3ajauaMu U3y4eHUs TUCUUILTAHBI SIBIISIOTCS:
1. TlomydeHue CTyAeHTaMH OCHOBHBIX TEOPETUUECKUX 3HAHUU.
PaszBuTHe mo3HaBaTelIbHON NEITCIILHOCTH.
3. IlpuoOpeTteHre MpaKTHUECKUX HABBIKOB PaOOTHI C MOHATUSAMU U O0BEKTaMH (DYHKIIMOHAIb-
HOTO aHa/Iu3a.

N

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl.

JucuunnuHa «DyHKIMOHATBHBIN aHaIK3» OTHOCUTCS K 0a3oBoi yactu bioka 1 "[uc-
muIuaHbL (Moaymn)" yaeOHoro miana. Kype « DyHKIMOHANBHBIA aHAIHM3» YUTAaeTCs Ha 3 Kypce:
5-6 cemecTphl.

MecTto Kypca B podeccCHOHaIBHON MOATOTOBKE OakaaBpa ONpeNeNsieTcsl poJIbI0 MaTe-
MaTUYeCKOro aHajlin3a B (OPMHMPOBAHUU BBICOKOKBAIM(UIIMPOBAHHOIO CIIEUAIUCTA T10
HarpaBieHuio Maremaruka. JlaHHas TUCIUIUIMHA SBISIETCS OCHOBOIIOJIATAIONICH IS JalTbHEH-
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 MIaHMpyeMbIX pe3yJIbTATOB O0y4YeHHMsl MO AUCHUILINHE, COOTHECeH-
HBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHSI 00PAa30BaTEJIbHOM NPOrPaAMMBI.

N3y4yenue nanHOW y4eOHOM NUCHUILTMHBI HAIPaBIeHO HA POPMUPOBAHUE Y 00YUAIOLIUXCS TIPO-
deccuonanpubix Kommnerenimii (OIMK-1, OIIK-3, ITK-3):

No Wunekc | Coxepikanue komiie- | B pesynbrate nzydeHus: yueOHON AUCHUIUIMHBI 00Y-
I 1; KoMIe- | TeHuuu (wim e€ ya- YJarmuecs JOJKHBI

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

30BaTh ¢dbyHIaMeH- | cepbl UX CBSI3U | JIyYEHHbIE HAaBbl- | IPUMEHEHUS
TaJIbHbIE 3HAHUA B 00- | M IPUJIOKEHUSI B | KU B JPYTUX 00- | MOJTYYEHHBIX
JacTH MaTeMmaThuec- | Apyrux  o0ja- | JacTaX MareMa- | 3HaHUU B JIpy-
KOrO aHaln3a, KOM- | CTX MaTeMaTH- | THYECKOro  3Ha- | THX 00JacTax
IJIEKCHOTO U (DYHKIM- | YeCKOr0 3HAHUS | HUS M JUCIHUIUIM- | MaTeMaThye-




No Wunekc | Conepkanue komre- | B pe3ynbraTe u3yueHus: yaeOHON AUCHUIUIMHBI 00Y-
[y, | KOMTe- | TeHIMH (umu e€ ya- YArOMINeCs JOJKHBI
TEHIIUU CTH) 3HATh yMeTh BJIa/IeTh
OHAJBHOTO aHaJIM3a M | U JUCHUIUIMHAX | HAX €CTECTBEHHO- | CKOTO 3HAHHS
T.I. B Oynymei mpo- | ecTeCTBEHHO- HAYYHOTO COJEp- | U JIUCIHILIH-
(deccuoHanbHON  J1esi- | HAYYHOTO  CO- | XKAHUsA Hax ecre-
TEJIILHOCTH JepKaHUs CTBCHHOHAYY-
HOTO  coJep-
KaHUs
2. OIIK-3 | cnocoOHOCTBIO K ca- | OCHOBHBIE MOHS- | KJIacCH(pULIUPO- HaBBIKAMHU
MOCTOSITEJIbHON Hayd- | TS, OIpesele- | BaTh 3ajauu, | IPUMCHCHUS
HO-MCCIIEIOBATENbC- | HUS M CBOWCTBA | 0OOCHOBBIBATH amrmapara
KoM pabore 00BEKTOB (PyHK- | BBHIOOp MeToaa HX | GYHKIIHO-
IIUOHAIBHOTO pelieHust;  KOp- | HAJIbHOTO
aHaJu3a, OC- | pEKTHO  MpHMe- | aHalu3a  JIIs
HOBHBIE METOJBI | HATh  COBPEMEH- | MCCIICAOBAHUIA
(GYHKIMOHATb- | HBIH HHCTPYMCH-
HOTO aHaJu3a Tapuii  QYHKIHO-
HAJILHOTO aHAaJIU-
3a JUISL UCCIeNo-
BaHMI; paboTaTh
C HMeEWIIeHCs B
3TOU 00JIACTH JIU-
TepaTypoun
3. I1K-3 CIIOCOOHOCTh ~ CTPOTO | OCHOBHBIC MOHSI- | JOKA3bIBATh arrmapaTom
JI0Ka3aTh  YTBEpXKJe- | THSA, OIpeee- | yTBepKICHUS (YHKITMOHAITb-
HUe, CPOPMYJIMPOBATh | HUS M CBOMCTBA | (DyHK- HOTO aHaJn3a;
pe3yabTaT,  YBUJAETH | OOBEKTOB (PYHK- | IHOHAIHLHOTO METOAAMHU [10-
CIIEJICTBUSl  TOJYYEH- | IMOHAIBHOTO aHalM3a; pelaTh | Ka3aTeabCTBa
HOTO pe3yybTaTa aHanm3a; (Gop- | 3aMa4n PYHKIHO- | yTBEPKIACHUN
MYJIUPOBKH U | HAJBHOTO aHaJH-
JIOKa3aTeiabCcTBa | 3a
YTBEPKICHUH,
METOJIBI WX JI0-
Ka3aTelbCTBa

2. CTpyKTYpa M coAepKaHue M CIHIIIMHBI.
2.1 PacnipeaesieHne TPyA0EMKOCTH JUCHHUILIMHBI 110 BHAaM padoT.
O6mas Tpyno€MKOCTh TUCIUILIMHBI cocTaBmseT: 8 3au.eq. (288 yacoB), ux pacmpenerne-
HUE 10 BUJaM padboT NpeCTaBlIeHO B Tabnuue (014 cmyoenmog ODO).

Bun yae6HO# paboThI Bcero CemecTpsl
4acoB (gacel)
5 6
KonTakTHas padora, B TOM 4ncJje:
AyauTOpHBIE 3aHATHS (BCEro): 136 72 64
3aHATHA JIEKIIUOHHOIO TUIA 68 36 32
JlabopaTopHbIe 3aHATHS 68 36 32

3aHsaTHsS CCMHUHApPCKOIr'o TUIla (CCMI/IHapBI, IpaKTU4C-

CKHE 3aHSTHS)

HNnas koHTaKTHasA padora:




KonTtposb camoctositenpHOM padoTsl (KCP) 8 4 4
ITpomexxyrounas arrecranus (MKP) 0,8 0,5 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 62,8 31,8 31
[TpopaboTka yueOHOro (TEOpeTUYECKOr0) MaTepuana 27 13 14
Brinonnenue goMamHux 3aganuil (pemeHue 3ajiayq) 23 12 11
[ToaroToBka K TEKynieMy KOHTPOJIIO 12,8 6,8 6
KonTpoJs:
IToaroToBKa K 3K3aMeHY 80,4 35,7 447
O01mas Tpy10eMKOCTh yac. 288 144 144
B TOM 4HcCJIe KOH- 144.8 76,5 68.3
TaKTHas padora
3a4. e[ 8 4 4

2.2 CTpyKTYypa AMCUMILINHBI:
Pacnipenenenne BuoB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3jesiaM JUCHUTITUHBI.
Pa3nensl AMCUMIITUHBL, U3y4aeMble B IATOM CEMECTpeE:

Ne KoauvecTBo yacoB
pas- HaumenoBanmne
aesa pa3iesioB AynutopHas padora Bueayaurop-
Bcero Hasl padora
JI JI3 CPC
1 2 3 4 5 6
1 Mepa u unterpai JleGera 33,8 10 14 9,8
2 banaxoBbl mpocTpaHCcTBa 22 8 8 6
3 ['mip6epTOBBI MPOCTPAHCTBA 22 8 6 8
4 JIuHeltHbIe OnIepaTophl 26 10 8 8
Hroro: 103,8 36 36 31,8
Pa3nens! AMCHMIITUHBL, U3y4YaeMble B IIIECTOM CEMECTpE:
Ne KoanuectBo 4acoB
pas- HaunmeHoBaHue AynuTopHas paéora Bueayaurop-
aenaa pa3iesioB Bcero Has padoTa
JI JI3 CPC
1 2 3 4 5 6
5 [TpyuHIIMIIBI HEMOABUKHOM 34 12 10 12
TOYKH
6 Brionine HempepbIBHBIE OTe- 61 20 99 19
paTopsl
HTtoro: 95 32 32 31
HToro mo fucmuILInHae: 68 68 62,8

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

2.3 Coneprxanue pa3aeaoB AMCHUNIHHBI:

2.3.1 3aHATHA JEKIHOHHOr0 THIIA.




Ne ®opma
HaunmeHoBaHue
n/ Coaeprxanue pasnena TeKYyLIero
pasjaena
1| KOHTPOJIs
1 2 3 4
1 Mepa u uaTerpan | Mepa. Usmepumblie ¢ynkuuu. MuTerpan Jlebera.
Jlebera CBolicTBa: aJJIMTUBHOCTB, HOJOXKHUTEIBHOCTh, O - o
VYcTHbli onpoc
AJITUTUBHOCTD, a0COIOTHAsI HEeNmpepbIBHOCTH. [lpe-
JIeNIbHBIN IIepexo/1 10J] 3HaKoM HHTerpasa Jlebera.
2 banaxoBsl 11po- JluHeliHBIE M HOPMHpPOBAHHBIE IPOCTPAHCTBA.
CTpaHCTBa [IpuMepsi: IB Y |, C[a,b], L,[a,b]. Tonoso-
Komnoxsuym
rusi. Teopema bapa.
3 I'mnp6eproBel po- | KoneuHoMmepHble  mpocTpaHcTBa. [ 'MiabOepTOBBI
CTPaHCTBa npocTtpancTBa. Psangsl Pypee.
4 JInnelinble oneparo- | JInHelHble HeENpepbIBHBIE ONEPaTOphl. IIpumepsl.
pBI Hopma omnepatopa. IlonmHora mpocTpaHCcTBa
L(X ,Y). [IpuHIMIT paBHOMEPHON OTrPaHUYECHHO-
CTH. O6pamMoc;rb JIMHEHHBIX ONepaTtopoB. Teope- | v rpyprii ompoc
ma banaxa-Illtelinraysa. Teopema Xana — banaxa.
CrexTp JMHEHHOTO HEeMpephIBHOTO orepaTtopa. Pe-
3onbBeHTa. Hemycrora cnekrpa. CrekTpaibHbIi
paauyc. JInnelinpii pyHkimonan B H .
5 ITpuHUMTIEL HEMO- [TpuHtun cxumaronumx otoOpakeHuit. [IpuHIun
JBIYKHON TOUKH [aynepa. Kpurtepuii Xaycnopda. Teopema Apiie- | YCTHBIH ompoc
1s. [Ipumenenus. VIHTerpanbHble ypaBHEHUS.
6 Brnonne HenpepsiB- | Brionne HenpepbiBHBIE oniepaTopsl. [Ipumep
HBIC OTICPATOPbI BIIOJIHE HETIpepbIBHOTO oreparopa B L,[a,b]. Co-
IpsDKEHHBIE onepaTopbl. KoHeuHOMeEpHBIE onepa-
Topsl. IIpeaicTaBnenye BIOIHE HEMPEPBIBHOTO OMe- | y7opw o ompoc
paTopa B BUJI€ CYMMbI KOHEYHOMEPHOTO ¥ MaJIOro
no HopMme. Teopus @pexaronsma. CriekTp BIoJgHE
HenpeprIBHOIO onepaTopa. Teopema I'unbbepra.
Teopema ['unb6epra-1lImMuara.
2.3.2 JlaGopaTopHble 3aHATHS
Ne ®opma
HanmeHnoBanue .
n/ TemaTuka 1a60paTOPHBIX 3aHATHIA TeKyLIero
pasjaena
n KOHTPOJIs
1 2 3 4
1 Mepa u uaterpan | MHoxkectBa. Onepanuu  HajJ, MHOXECTBAMHU. G- IpoBepka 10
JleGera KOJIbLIO. AJJTUTHBHBIC, G-aJJIUTUBHBIE (YHKIUH. POBEP
MaIlHero 3a1a-
Buemnss mepa, mepa JleGera. Tumbl cXoIuMOCTH.
. .. | HHs, KOHTPOJIb-
Wnterpan Jlebera u ero cpoiicTBa. IIpenenbHblii
Has pabora
IIepexo/] N0J1 3HAKOM MHTerpaia
2 JIuneiinble HopMmu- | JIuneliHple mpoctpaHcTtBa. Cxomumocts. IIpo- | IIpoBepka mo-
POBAHHBIE U TWJIb- | CTPAHCTBA CO CKAJIPHBIM Ipou3BeneHueM. [Ipoek- | mamHero 3axa-
OepTOBBI IPOCTPaAH- | LMl BEKTOPA Ha MOANPOCTPAHCTBO HUS1, KOHTPOJIb-
CTBa Has pabora
3 JIuneitnsle Hetipe- | JIuneitHble oToOpaxenus. Omnepauuu Haja HuMH. | CaMOCTOSITENb-
peIBHBIE oniepaTopbl | OIleHKA ¥ BBIYMCIIEHHE HOPMBI OIIEPATOPOB Hasi paboTa
4 [Tpunnuns! Hero- | IlpuHimn cxumarommx otobpaxenuid. Ero npume- | IIpoBepka no-




Ne ®opma
HaunmeHoBaHue .
n/ pasnena TemaTnka J1a00paTOPHBIX 3aHATHI TeKylero
n KOHTPOJIst
JBUKHOU TOYKH HEHUE K CKaJIIPHBIM YPaBHEHMSIM, K CUCTEMaM ajl- | MallHEro 3aja-
reOpanueckux ypaBHEHUH, K nuddepeHaTbHbIM | HHSI, KOHTPOJIb-
Y MHTETPAIBLHBIM YPABHCHUSIM Has paboTa
5 Crnextp u pe3onb- | OOpaTHble onepaTtopsl U UX cBoicTBa. CHeKTp Ju- TpoBepka J1o-
BEHTA HENPEPHIBHBIX | HEMHBIX HENPEPBIBHBIX oneparopoB. OneHKa CHeK- MAIIHEro 3a.a-
JUHEHHBIX ONEPaTo- | TPAJIbHOTO paguyca U HaAXOXKJIEHHE CIIeKTpa st
poB
6 HuTerpanbHble ypaB- | YpaBHEHHUS C BBIPOXKJIEHHBIM s1poM. Haxoxienue 0
HEHUs XapaKTePUCTHUYECKUX YHCENl U COOCTBEHHBIX (PyHK- pOBEpKa Ao~

UM UHTErpalIbHOTO ypaBHeHUs. Teopembl Dpen-
rosibMa. UHTerpasibHble ypaBHEHUSI C CAMMETPHY-
HBIM SJIPOM

MaIlHero 3a/1a-
HUSI, KOHTPOJTb-
Hasi paboTta

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl HE IPEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-MeTOAMYECKOr0 00ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXCcsl M0 JUCHHUIIMHE (MOYJIIO)

[Tepeuensb yueOHO-METOIUIECKOTO 00CCTICUCHUS TUCITUTUIAHBI

No Bug CPC T10 BBIMIOJHEHUIO CAMOCTOSTEILHON paboThI

1 2 3

1 |IIpopabotka yuebHoro |«MeToauyeckre yKa3aHUs IO OpPraHU3alMM CaMOCTOSITEIbHON
(Teoperuyeckoro) Mmate- [pabOTBl CTYAECHTOBY», YTBEpPXkJACHHbIE Kadenpoil (yHKIUMOHAIb-
puana HOTO aHanu3a u anredpsl, nporokoa Ne 1 or 30.08.2017 r.

2 |BeimosHeHMe JOMAIIHUX [«MeTOIMUecKue YKa3aHus 10 OPTaHU3aIMH CaMOCTOSATEIbHOM
3aJaHuii (pemieHue 3a-  |paboThI CTYIEHTOBY, YTBEP)KICHHbIE Kadeapoil pyHKIIMOHAIb-
Jav) HOTO aHanu3a u anreopsl, mpotokoa Ne 1 ot 30.08.2017 1.

3 [lloaroroBka k Tekyuiemy [«MeToaruuecKue yKa3aHus 110 OpraHu3aluy cCaMOCTOSTeTbHON
KOHTPOJTIO (KOHTPOJIbHAs [pab0Thl CTYIEHTOBY, YTBEPKJIEHHBIE Kadenpoil GQyHKIMOHAIb-
pabota u 1ip.) HOTO aHanu3a u anredpsl, nporokoa Ne 1 or 30.08.2017 r.

4 |IIpomexytounas arte- |«MeToaudeckue yka3aHHsl 10 OPraHU3aluyd CaMOCTOSITEIbHOMN
cTauus (3a4eT, 9K3aMeH) [paboThl CTYJCHTOBY, YTBEPKACHHBIE Kadeapoi (yHKIIMOHAIb-

HOTro aHanmn3a u anreOpsl, npotokon Ne 1 ot 30.08.2017 1.
5 [KomnokBuym «MeToaruecKkue yKazaHus 110 OpraHu3aluy CaMOCTOSTeTbHON

paboThI CTYIEHTOBY, YTBEPK/IEHHBIE Kadenpoi (QyHKIIMOHAIb-
HOTo aHanu3a u anredpsl, nporokoa Ne 1 or 30.08.2017 r.

Y4yeOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIBLHON pabOThl 00YyYarolmuXcsl W3
YHCiIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHIH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM (popme yBeIHMUEHHBIM HIPpUPTOM,
— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.




I[HH JIAI ¢ HAPYIICHUAMHU OIMOPHO-ABUIATCIIBHOIO arlrapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTa 00y-
YAIOIIUXCSL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipy u3yyeHUH NaHHOTO Kypca HCIOJB3YIOTCS TPaIUIMOHHBIC JIEKIIUU, J1a00paTOpHbIE
3aHATHUA U TPYIIIOBbIE KOHCYJIbTALIUH.

Lenb nabopaTOpHBIX 3aHATUN — HAYYUTh CTYACHTA IPUMEHSTH MOJYyYCHHbIE Ha JIEKITHIX
TEOPETHUUECKUE 3HAHUS K PEIICHUIO U MCCIIEI0BAHUIO KOHKPETHBIX 3a7a4d. B kaxaom cemectpe
MPOBOJASATCS KOHTPOJIBHBIE U CAMOCTOSATENIbHBIE PAOOTHI JUIsl MPOBEPKU YCBOEHHUS MaTepuala
CTYyJICHTaMH.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSMHU 3J0POBbsI IIPEIyCMOTPEHA OpTraHU3alUs
WHIUBUIYAJIbHBIX KOHCYJIBTAIMM C UCTIOJIB30BAHUEM DSJIEKTPOHHOM IMOYTHI.

4. OueHo4YHbIe CpeAcTBA JJISl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluu.

VY4deOHas AEATENBHOCTH MPOXOIUT B COOTBETCTBHHM C TrpadMKoM ydeOHOTO mporecca.
[Tpouecc camMoCTOSATENBbHON pabOThl KOHTPOJIUPYETCS BO BPEMS ayJUTOPHBIX 3aHITHA U WH]IU-
BU/yaJIbHBIX KOHCYJIbTALIUM.

OneHOYHBIMU CPEICTBAMU JUCIUILIMHBI SBIISIOTCS CPEICTBA TEKYIIEr0 KOHTPOIs (KOJI-
JIOKBUYMBI, KOHTPOJIbHBIE pabOThI, a TAKXKE HA JJAOOPATOPHBIX 3aHATUAX — OTBET Y JIOCKU U IPO-
BEpKa JIOMAIIHUX 3aJJaHHi{) U UTOrOBas aTTecTalus (3a4eT, SK3aMeH).

4.1 ®doHx OLIEHOYHBIX CPEACTB JIf MPOBeAeHHUs] TEKYIEero KOHTPOJIS.
4.1.1 Bonipocsl 1Jis1 yCTHOTO OIIpOCa Mo TeMe:

a) «Mepa u unrerpaJ Jledera»
1. H3mepumble MHOXECTBA.
2. HW3mepumsbie (yHKIHH.
3. Omnpenenenue nunterpana Jledera
4. CgoiictBa uHTerpaia Jledera.
b) «J/Iuneiinbie onepaTopbi»
1. HemnpepbiBHBIE THMHEWHBIE ONIEPATOPHI.
2. TIpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.
3. Hopwma nuHeiHOT0 HelpephIBHOTO OTIepaTopa.
4. TIpuHUMI paBHOMEPHOH OrpaHUYEHHOCTH.
¢) «I[IpuHIUNBI HENOABUKHON TOYKI»
1. TlpuHuun cxatbiXx 0TOOpaXKeHUH.
2. Teopema Xaycmopda.
3. Teopema Aprens.
4. Tlpwunnun laynepa.
d) «BnoJine HempepbIBHBIE ONEPATOPHI»
BrnionHe HenpepbIBHBIE ONEpaTOphI M UX CBOMCTBA.
BrionHe HenpephIBHOCTH MHTETPAJIBHOTO OIIEpPaTOpaA.
Conpspkennsie oneparopsi B H .
CaoiicTBa A*.
BrionHe HENMpepBIBHOCTH CONPSIKEHHOIO OIEpaTOpa.
ConpsiKEHHBIN K UHTETPaIbHOMY OIIEPATOPY.
IIepBas Teopema ®pearonapma.
Bropas teopema @pearonapma.
Tpertbs Teopema @penrosbma.
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4.1.2 Bonpochl K KOJIOKBUYMY 10 TeMe «baHaxoBbl npocrpancTBa. I'miabn0epToBBI Npo-
CTPAHCTBA»
1. JluneiiHble IPOCTPAHCTBA.

HopmupoBanHble IpocTpaHCTBA.

IIpocTpancTpa |B ul,.

2
3
4. Tomonoruss HOpPMUPOBAHHBIX MTPOCTPAHCTB.
5. Teopema o BIIOKEHHBIX IIapax.
6. Teopema bapa.
7. KoneuHoMepHBIE TPOCTPAHCTBA.
8. TIlpoctpancTBa co ckaisipHbIM npousBeneHueM. HepaBernctBo Komm-byHskoBckoro.
9. Teopema o quaroHansx napasmuieaorpaMma.
10. Teopema ITudaropa.
11. Teopema o mpoEeKIHH.
12. JluneiiHasi 3aBUCUMOCTb Y HE3aBUCUMOCTb.
13. OHC. IIpouecc opTOroHaIU3aINH.
14. Psan ®ypee.
15. Yacruunas cymma psaga Oypbe.
16. CxommmocTs psna Dypbe.
17. Teopema ®dumepa-Pucca.
4.1.3 O0pa3upl caMOCTOATEJBHBIX 1 KOHTPOJBHBIX padoT
5 cemecTp
Konmponvnaa padboma na memy «Mepa u unmezpan Jlebeza»
1. Haiitu mepy JlebGera crneayronmx MHOKECTB:

°O 1 1
a) M :E:Jl(n—zn,njLBn_l),

6) M ={-1-09,-08}.

2. Byayt nu cnenyromue pyHKUUN TPOCTBIMU:

2) f(x)={2x’X€Q’

0,xe R\Q,

1
1- =, xe[2,0)nQ
o) ) ={1"y g XEPINQ
sin x, X e[2,0)\Q
3. Cymmupyema au GyHKIUSA? BeraucinTe, eciim BO3MoXKHO, HHTerpai Jlebera oT cienyromux
(GYHKIMH 10 JaHHBIM MHOXECTBAM:

_[2,xelo1]
Y 1) = {— 3,x [2:3]

~ x,x €[01] N Q, _
6) f(x)= {_ 3xe 01O x e [01]

) f(X) = zln X e[n;n+1), X € [1;+x)

e xeK,
r f(x)=4{1+x, x€[0;05]\ K, x € [0:1]
—x3, xe (051 \ K



sinx, x e[0;7/2]\Q,

n f(x)={cosx, xe(z/2;7]1\Q, xe[0; 7]
x? =3x, xe[0;7]NQ

[eX, x e[0:1] N Q,

e) F(x)=<cosx, xe(L2]nQ, Xe [0;2]

x> -2,xe[0;2]\Q

Koumponvnana paooma na memy «banaxoevt npocmpancmea. I'unvdoepmoewvl npocmpan-
cmeay
1. IIpoBeputb, 0Opa3zyer jau V JIMHEHHOE MOANPOCTPAHCTBO MPOCTPAHCTBA X:

X :RS,V:{XGR3:X1+X2+X3:0}.

2. SIBnsiercst mu pyHKUUS q)(X) = Z‘Xl + X, ‘ HOPMOH B IIPOCTPAHCTBE RZ.

3. CxopagTcs i1 nOCae0BaTeIbHOCTH B YKa3aHHBIX POCTPAaHCTBaxX. B ciydae cxoaumocTu yka-
3aTh Mpejaed.

a') |21 Xk :[0501-“101i101-“j;

k
b) C[01] x,(t) =t¥.
4. HaliTu npoeK1uio BEKTOpa Ha IOAIPOCTPAHCTBO U PACCTOSIHUE OT BEKTOPA JI0 MTOANPOCTPaH-
CTBa

) l,, a=|-,—,—,..,
) 2227287

M ={xel,:x=(0,0,..,.0,X 1,1, Xs0 .- )};
b) |3, a= (1,2,1) Ha moanpocrpancteo M = {X € |§’ PX =X, = 0}.

(111 1

Ty ) Ha IOoAIIPOCTPAHCTBO

Camocmoamenvnasn paboma na memy «/Iuneiinvie onepamopoi»
1. IlpoBepuTh TMHEHHOCTH ONIEPATOPOB:

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

2. O1ieHUTh HOPMY CIEAYIOIINX OMEPATOPOB:

2 -3) (X
owiat el
- 2

) A:C[01]—>C[0d]  (AX)(t) =t2x(t).
6 cemecTp

Konumponwvnasn paboma no meme «IlIpunyunsl Henoosuicholi mouxkuy

1.
1. SABnsercs nu oneparop cxaTtueM Ha R
a) A =sin(05X)+2; 6) Ax =3/x 1.
2. Jloka3aTh, YTO ypaBHEHHE UMEET pEIIeHNE U YKa3aTh YMCIIO0 UTepaluii, HEOOXOAUMBIX JUIS
nJoctkeHus Tounoct 0,01

x> +2x* —20x+3=0.
3. Hoka3zats, ucnonb3ys [ICO, 4To cucrema MMeeT €IMHCTBEHHOE PEIICHUE:



X, =0,3x, —0,5x, +3
{ ! ! 2 Haiitu X(z).

X, =0,5x, —0,4x, — 2.
4. Iloka3atb, UTO ypaBHEHHE UMEET €IMHCTBEHHOE HenpepbiBHOE Ha [0,1] pemienue:
3x(t) —sin(2x(t)) + t = 0.
5. C nomominto I1ICO onpenenuTs Mpy Kakux A ypaBHEHHE UMEET €IMHCTBEHHOE HEMPEPBIBHOE
Ha [0,1] pemenre U HaWTH €ro METOJIOM ITOCJIEI0BATEIILHBIX MPUOIKCHHI:

x(t) = ijtzx(s)dsﬂz.
0

Konmponvnaa paboma na memy «Bnonine nenpepuoiéHvle onepamopbol)
1. HaiiTu ciexTp u cieKTpalibHBINA paanyc oneparopa A:

a) Atl, o1, AX=(X + Xy, X0, X5, X yen);
6) A:C[04] - C[04], (AX)(t) :j'x(s)ds.

2. Haiitu pemenue ypaBHEHHUs IPHU 33JaHHBIX f:
0,57

X(t)="[sin(t —s)x(s)ds + f (t),
0

f (t) = cost; sint; 3cost — 2sint.
3. HaiiTu xapakrepucTiuueckue 3Ha4YCHHS, 1 COOCTBEHHbIE (DYHKIMH ypaBHEHHUS:

1
X(t) = | (ts? +t*s)x(s)ds,
0
4. Pa3pemnMo a1 ypaBHEHHE IPU 33aHHBIX f u mo6eIx napamerpax A

x(t) = i}((ts)4 +1)x(s)ds + f(t), f(t)=t;e" sint; 1+,
)

4.2 ®oHJ OLIEHOYHBIX CPEJCTB /ISl IPOBeACHUS MPOMEKYTOYHOM ATTeCTAIUN

S cemecTp

W3mepumble MHOXKECTBA.
W3mepuMsble QyHKINU.
Nurerpan Jlebera (KOPpEKTHOCTH).
CgoiictBa unterpaia JleGera.
G — aTMTUBHOCTD WHTEerpana Jlebera.
AOGconoTHas HeTIpephIBHOCTh MHTerpaia JleGera.
Teopema Jlen.
JlemMma Dary.
Teopema JlebGera.
10. IIpoctpanctBo L2(A).
11. JIuneiiHble NPOCTPAHCTBRA.
12. HopmupoBaHHBIE IPOCTPAHCTBA.

n
13. Mpoctpanctea P u P,
14. Tononorust HOpMUPOBAHHBIX POCTPAHCTB.
15. Teopema 0 BIOKEHHBIX IIapax.
16. Teopema bopa.
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17. KoneuyHOMepHbIE IPOCTPAHCTBA.

18. IIpocTpancTBa co ckamsipabIM npou3BeneHneM. HepaBenctBo Komu-byHsakoBckoro.
19. Teopema o0 AuaroHaIAX MapajlieorpaMmma.
20. Teopema ITudaropa.

21. Teopema 0 IPOEKIUH.

22. JluHelHas 3aBUCUMOCTh M HE3aBUCUMOCTb.
23. OHC. Ilpouecc opTOroHaIH3AIHH.

24. Psan Oypee.

25. Yactuunas cymma psia Oypee.

26. CxoaumocTs psiga Dypre.

27. Teopema @umepa-Pucca.

28. HenpepbIBHBIC IMHEHHBIC OTIEPATOPHI.

29. HenpepbIBHOCTH MHTETPATBHOTO OTIEpaTOpa.
30. I[IpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.

31. L(X,Y).

32. [IpyHIUTT paBHOMEPHOH OrpaHHMYCHHOCTH.
33. Teopema banaxa — llITeitaray3a.

34. Teopema Xana — banaxa.

35. CnencrBust TeopeMsl XaHa-banaxa.

36. O6mwuit Bua pynkunonana B H.

6 cemecTp

[IpuHUMI cxKATBIX OTOOpAXKEHUI.

Teopema Xaycnopda.

Teopema Apuens.

[Ipunun Hlaynepa.

Teopema banaxa.

Omneparopsl ¢ Manoi HOPMOM.

OO6patuMocTh OJIM3KUX ONEPATOPOB.

Cnektp oneparopa u ero cBoiictsa. [Ipumepsl.

Pe3onbpBenTa onepartopa u e€ cBoiictBa. Teopema 0 HEMyCTOTE CHEKTPA.

0. CnekTpanbHblil paauyc onepatopa U (Gopmyina i ero BbiuucieHus. CrnekTpaibHbIi pa-
nuyc oneparopa BonbsTeppa.

11. BrnonHe HenpepbIBHbIE ONEPATOPBl M UX CBOMCTBA.

12. BrnonHe HENMpPEepBIBHOCTH MPENEITBHOTO OTlepaTopa.

13. BrnonHe HenpepbIBHOCTh MHTETPAIbHOTO OIlepaTopa.

14. Conpsxennsie oneparopsl B H .

15. CsoiictBo A"

16. BronHe HenpepbIBHOCTh COMPSKEHHOTO OIlepaTopa.

17. ConpspkeHHBIM UHTErpalbHBIN ONepaTop.

18. 3amknyrocth Im(l — A).

19. KoneyHOMEpHBIE OTIEPATOPHI.

20. AnnmpoxcuMarus BIOJIHE HETIPEPHIBHBIX ONEPATOPOB KOHEUHOMEPHBIMH.

21. TlepBas Teopema dpenroapma.

22. Bropas teopema ®@pearonapma.

23. Tpetbs Teopema Opearosnbma.

24. TeopeMma O CIIEKTpE BIIOJIHE HETIPEPHIBHOTO OIIepaTopa.

25. CamocomnpsiKEHHBIE OTIepaTOpPhl U X CBOKCTBA.

26. CymiecTBOBaHHE HEHYJIEBOTO COOCTBEHHOT'O YHMCIIa Yy BIIOJHE HENPEPHIBHOIO CaMOCOIPs-
YKEHHOTO OrepaTopa.

27. Teopema 'mnb6epra—IlImMunra.
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OrneHoYHBIC CPEACTBA /Il HHBAIUIOB M JIUI] C OTPAHHYEHHBIMU BO3MOKHOCTSIMHU 37[0PO-
BbsI BRIOUPAIOTCS C YYETOM MX MHIUBUAYAITBHBIX MICUXOPU3NICCKUX OCOOCHHOCTEH.

— MPU HEOOXOJAUMOCTH WHBAJIHMIAM M JIUIAM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3][0PO-
BbsI TIPEAOCTABIISIETCS JOMIOJHUTEIHLHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA dK3aMEHE;

— MPU MPOBEICHUU MPOIETYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIHUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOAUMOCTH JIJISl O0YYArOIINXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI
Y WHBAJIMOB MPOLEAypa OICHUBAHUS PE3YJIbTATOB OOYYCHHS MO JUCIUIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBbSI 110 JUCHHILIHHE (MOJYJIIO) TpeAyCMaTpUBaeT MPEAOCTABICHHE HH-
dbopmaruu B popmax, aanTUPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBbSI I BOCIIPUATHS HHPOpMa-
UH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

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

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJist JIUI ¢ HApYIIEHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

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

Kpurtepun oueHnBaHus YCBOCHHBIX 3HAHUI 00y4Yar0LIUXCS

3adeT BBICTABISETCS MO pe3ysibTaTaM paOOThl CTyJ€HTa B TeueHue cemectpa. OTmeTKa
«3a4TEHO» BBICTABIISAETCS CTYAEHTaM, KOTOPBIE PETYISAPHO MOCELIAIN 3aHATHS, BBIIOJHSIN J0-
MalrHue paboThl, HAMUCAIH KOHTPOJIbHBIE PAa0OTHI Ha TOJIOKHUTENIbHBIE OlleHKH. OTMETKa «He3a-
YTEHO» BBICTABIISIETCS CTyJEHTaM, KOTopbie npomycTuiu 6onee 60 % 3aHATHII 1 HATMCATU KOH-
TPOJIbHBIE PAaOOTHI HA HEYIOBIIETBOPUTEIHHBIE OIEHKH.

OueHrBaHME OTBETA HA SK3aMEHE, OCYHIECTBIISETCSA M0 CIEIYIOLUUM KPUTEPUSIM

O1eHKa «OTJIMYHO» — BBICTABIIACTCS CTYACHTY, MOKA3aBIIEMY BCECTOPOHHUE, CHCTEMa-
TU3UPOBaHHbBIE, TNTyOOKHE 3HAHUS Y4€OHOM MPOrpaMMBbl AUCHUIIINHBI B YMEHHUE YBEPEHHO MpHU-
MEHSTh UX Ha MPAKTUKE MPU PEIICHUU KOHKPETHBIX 3a]1a4;

OLieHKa «XOpOWIO» — BBICTABJISAETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, rpa-
MOTHO M TIO CYIIECTBY H3JaraeT €ro, yMeeT NMPUMEHSATh MOJYYEHHbIC 3HAHHWS HA MPaKTHKE, HO
JIOIIYCKAET B OTBETE WJIM B PEIICHUU 3a/1a4 HEKOTOPbIE HETOYHOCTH;

OlLleHKa «yA0BJIETBOPUTEJIbHO» — BBICTABIISIETCSA CTYJIECHTY, MOKa3aBIIEMYy pa3pO3HEH-
HBII XapakTep 3HAHWUM, HEJJOCTATOYHO MpaBUIbHBIC (POPMYITHUPOBKH 0a30BHIX MOHSATUH, HapYyIIIe-
HUS JIOTHYECKOM MOCJIEI0BATENIBHOCTH B U3JI0KEHUU MPOTPAMMHOTO MaTepuaja, HO IPU 3TOM
OH BIIaJICET OCHOBHBIMH pa3fieiaMi y4eOHON MporpaMMbl B HEKOTOPOM 00BeMe, HeOOX0IUMOM
JUTISL TATBHENTIIETO 00YYEHUS U MOYKET IPUMEHSTh MOTydeHHbIE 3HAHUS 110 00pa3Ily B CTaHIapT-
HOU CHUTYallNH;

OLeHKa «HEYyIOBJEeTBOPUTEJIbHO» —  BBICTABIACTCS CTYIAEHTY, KOTOPBI HE 3HaEeT
0oJbIIIel YaCTH OCHOBHOTO COJIEp KaHUs Y4eOHOM MporpaMMBbl TUCITUTUIMHEI, TOTYCKaeT TpyObie
omuOKu B (HOPMYITUPOBKAX OCHOBHBIX MOHSATHH JUCIUIUIMHBI U HE YMEET MCIOJIB30BaTh MOJY-
YEHHBIC 3HAHUS IPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3a]ady.

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIIIMHBI (MOIYJIsl).



5.1 OcHoBHas JiMTEpaTypa:

OcHoBHasi 1uTEeparTypa:

1.

Kommoropos A. H., ®omun C. B. DnemeHTsI Teopuu PyHKINH U HYyHKINOHATHHOTO
ananuza. M.: DUSMATJINUT, 2006. — 570 c.

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

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

Jrocrepuuk, JI.A. KpaTkuii Kypc ¢ yHKIIMOHAILHOTO aHAIHM3a [ DJIEKTPOHHBIN pe-
cypc]: yue6. mocodue / JI.A. Jlrocrepuuk, B.1. CoGosieB. — DneKTpoH. JaH. —
Cankrt-Ilerepoypr: Jlans, 2009. — 272 c.

https://e.lanbook.com/book/245.

[Hamtok 3. b. ®yHkuuoHanbHbIN aHan3: [yaebnoe nmocodbue] / 3. b. [amrok,

M. B. Hamtok; ®ak. MaTeMaTUKH U KOMIBIOTEPHBIX Hayk KybaHCKoro roc. yH-Ta. —
KpacHonap: [@akynbTeT MaTeMaTUKH U KOMITBIOTEpHBIX HayK KybaHnckoro rocynap-
ctBeHHoro yHuBepcuteta]: [[Ipocsemenue-tOr], 2014. — 79 c.

[Tynsies B.®., Hamok 3.b. COopHuk 3a7a4 1o GyHKUNOHATIBHOMY aHATIU3y. M.;
Wxesck: HULL «PerymnspHas xaotudeckas Mmexanuka», 2010. — 150 c.

JIs1st OCBOCHHMSI TUCHHUILUIMHBI MHBATMIAMH M JIMLAMU C OIPAHHYCHHBIMHA BO3MOKHOCTSIMHU
3[I0POBbSI UMEIOTCS AJIEKTPOHHBIC BEPCUU MCTOYHUKOB, M3JAHHBIX COTPYIHHKAMHU Kadeapbl, a
TaK)Ke U3/IaHHs B DJICKTPOHHOM BHUJIE B 3JIEKTPOHHO-OMONMOTEYHBIX cucTemax «Jlanb» u «buob-
JTHOKITYO».

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1.

Jlroctepuuk, JI.A. DnemenTs! QyHKIIMOHAIBHOTO aHanmu3a / JI.A. JIrocTepHUK,

B.1. Cobones. - Uzn. 2-e, nepepad. - Mocksa: Hayka, 1965. - 520 c.
http://biblioclub.ru/index.php?page=book&id=459769

Bynux, b.3. Beenenue B pynkunonansubsiit ananus / b.3. Bynux. - Mocksa: 'oc. u3a-
BO (pM3MKO-MaTeMaTuyeckoi nut., 1958. - 351 c.
http://biblioclub.ru/index.php?page=book&id=233615

Haudopa, H. Jluneitasie onepatopst / H. Jandopa, 1.T. llBapi; nox pea. A.I'. Ko-
CTIOUEHKO; nep. ¢ anri. b.C. Mursruna, JI.W. I'onoBuH. - MockBa: U3aatenbcTBo
MHOCTpaHHOU nuTeparypsl, 1962. - T. 1. OGmias Teopus. - 895 c.
http://biblioclub.ru/index.php?page=book&id=456617

OunumonenkoBa H.B. CoopHuk 3a7a4 1o GyHKIIMOHATFHOMY aHATU3Y [ DJIEKTPOH-
HBII pecypc]: yuel. mocobue — DnekTpoH. naH. — Cankr-IlerepOypr: Jlansb,

2015. —240c.

https://e.lanbook.com/book/65041.

Tpenorun, B.A. 3agauu u ynpaxkHeHus 1o pyHKIMOHATILHOMY aHaIN3y [ DNEeKTpOoH-
HBII pecypc]: yueb. mocobue / B.A. Tpenorun, b.M. [Tucapesckuii, T.C. CoGoneBa.

— DIekTpoH. naH. — MockBa: @uszmatiut, 2005. — 240 c.
https://e.lanbook.com/book/2342

5.3. [lepuoanyeckue U3IaHUs MO JAHHOMY NPeIMeETY He HCNOJIb3YIOTCS B Mpouecce
00yueHust

6.

Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKALMOHHON cetn «HHTep-

HeT», He00XO0AMMBIX /IJISl OCBOCHUSI JUCHHUILIMHBI (MOAYJISA).

1.

Poccuiickoe obpazoBanme, denepanbabiii moptan [Odunmaneueiii cait] — URL:

http://www.edu.ru

2.

Dnekrponnas 6ubanoreka KOPANUT — https://biblio-online.ru



https://e.lanbook.com/book/59471
https://e.lanbook.com/book/245
http://biblioclub.ru/index.php?page=book&id=459769
http://biblioclub.ru/index.php?page=book&id=233615
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7. MeToauyeckue yKa3aHUus sl 00y4aIOUIUXCS 110 OCBOEHUIO U CIUIIIHHBI.

IIo xypcy mpenyCMOTpEeHO MPOBEICHUE JICKIMOHHBIX 3aHATHM, HA KOTOPBIX AACTCS OC-
HOBHOI cUCTeMaTH3MPOBAHHBIM MaTepual, JJabOpaTOPHBIX 3aHATHUH, B X0J€ KOTOPbIX CTy/IEHTa-
MU [IPHOOPETAIOTCS M 3aKPETUISIOTCS OCHOBHBIC MPAKTHYECKH HABBIKHM PELICHUS Pa3IMYHBIX 3a-
Jla4, B TOM YHCJIE€ C IIPUMEHEHHUEM IIOJIyYEHHBIX TEOPETHYECKUX 3HAHUM, a TAK)KE TPYHIIOBBIX
KOHCYJIbTALIUM.

BaxneliimmM sTanom Kypca sIBIsSI€TCSl caMOCTOsITebHas padoTa no aucuuminge. Camo-
CTOsITENbHAs paboTa CTYJICHTOB SIBJISIETCS HEOTHEMIIEMON 4acThlO Ipolecca noaroToBku. Ilox
CaMOCTOSTENIbHOW paboTOil MOHMMAaeTcss 4acTh y4yeOHOW MIaHupyeMol paloThbl, KOTOpas BbI-
HOJIHSAETCA IO 33JaHUI0 M IIPU METOANYECKOM PYKOBOJCTBE IIPENoJaBarelis, HO 0e3 ero Hemo-
CPEICTBEHHOTO y4acCTHsl.

CamocrosrenbHas paboTa HalpaBlieHAa HAa YCBOCHHME CHCTEMbl HaY4YHBIX U IpPOdeccuo-
HaJIbHBIX 3HaHUH, GOPMHUPOBAHUS YMEHUN U HABBIKOB, IPUOOPETEHUE OIbITa CAMOCTOSITEIbHOMN
TBOpUeckoil aesrenpHOocTH. CPC momoraer ¢GopMHpOBaTh KyJIbTYpPY MBIIUICHUS CTYIEHTOB,

pacIMPATh MO3HABATEIbHYIO IS TEIBHOCTb.
Buasl camocTosiTennbHON pabOThI 1O KYpCy:
a) MO LEJSAM: MOATOTOBKA K JIEKIUSAM, K MPAKTUYECKUM 3aHATUSM, K KOHTPOJIHHOU pado-
T€, K KOJUIOKBUYMY; MIOJITOTOBKA HAYYHOr'0 JOKJIAJa U BbINIOJIHEHHE 3a1anuii no HUP.
0) mo xapaktepy paboThl: U3y4EHHE JIUTEPATYPbI, KOHCIIEKTA JIEKIIHIA; TIOUCK JTUTEPATyPhl
B OMOIMOTEKEe; KOHCIIEKTUPOBAHNE PEKOMEHYEMOW /ISl CAMOCTOATEIBHOTO M3YUeHUs] HAyYHON
JUTEPATyphbl; pelIeHUE 3a]a4, TECTOB.
Temaruueckoe MJIaHUPOBAHUE CAMOCTOSITEILHON pabOThI CTYIEHTOB

Paszpgen Tema Conep:xaHue BOIPOCOB TeMbI Bun patorsl
Mepa u unterpan | Mepa. U3mepumeie ¢pyaxiuu. Materpan Jle- | [louck  Heobxomu-
JleGera 6era. CaoiictBa. [IpenenbHplii mepexoa moja | Mol uHpopMauu
1 3HaKoOM uHTerpana JleOera. (cM. crmucok InuTe-
patypsl). Pemenue
3amad. [logroroska
K KOHTPOJBHOH pa-
oore.

2 banaxoBsl po- | JIuHeiiHble W HOpMHUpOBaHHbIE mpocTpaH- | [louck HeoOxonu-
CTpaHCTBa ctBa. Cxomumocts. IlomHble mpocTpaHcTBa. | MOM  MH(OpMAaILMH.
[lononHeHne NpocTpaHCTB. W3ydyenue  nexuu-
OHHOTO Marepuaia.
KoHncnektuposanue.
IlonroroBka K KOH-

TPOJIBHOM paboTe.
3 I'unb6eproBel po- | KoneunomepHble npoctpaHcTBa. [ minsbepto- | [loBTopenue  nek-
CTpaHCTBa BBl MpocTpaHcTBa. [Ipoekius sieMeHTa Ha | IMOHHOrO MarepHa-
noanpocrpancTBo. IIponecc oproronanusa- | j1a, O3HAKOMIIEHHUE C
uuu I'pamma-IlImunra. Paasr @ypee. MaTepuagoM ydeo-
HUKOB. IloaroroBka
K KOHTpOJIBHOM pa-
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Pazgen Tema CoaepixkaHue BONIPOCOB TeMbl Bunx paGorsi
oorte.
4 JIuneiinble onepa- | JIunelinble HenpepsiBHbIE omepaTopbl. Hop- | Ilouck  Heobxoau-
TOPBI Ma omneparopa. [losHoTra mpocTpaHCTBa | MOM MH(OpMAIUH.

L(X,Y). [IpuHIIMIT paBHOMEPHOW OrpaHu- Usyuenue marepua-
4eHHOCTH. OOpaTMMOCTH JIMHEHHBIX OMEPa- | jja,  KOHCIIEKTHPO-
TopoB. Teopema banaxa-lllteiinraysza. Teo- | gapue. Iloaroroska
pema Xana-banaxa. CrekTp JMHEMHOTO HE- | ¢ camMOCTOSTEIbHOM
pephIBHOrO omeparopa. Pesonbeenta. He- | pagore.
nycrota cnekrtpa. CrekTpaibHbIA paauyc.
JluneiiHbpli (QyHKIMOHA B T'HILOEPTOBOM
MIPOCTPAHCTBE, B IPYTUX NPOCTPAHCTBAX.

5 [TpuHaumne! Heno- | [TpuHIMI CKMMAFOIIMX otoOpaxenuil. | I3yuenue  Jekiu-

neukHOU Touku | [Tpunuun [Maynepa. Kputepuii Xaycnopda. | oHHOro Marepuana
Teopema Apuens. [IpuMeHneHuss NMpUHLMIIOB | U MaTepuana ydeO-
HEMOABMKHOM Touku. MHTerpanbHble ypa- | HUKOB. [loaroroska
HEHUS. K KOHTPOJBHOH pa-
oore.
6 Brnionue HenpepsiB- | Bionne HenpepriBHbIE oniepaTopsl. Conps- ITouck HeoOxomu-
HBIE OIEpaToOphl | KEHHbIE onepaTopsl. KoHeuHOMepHBIE oie- | MOH  HH(OpMAIIHH,

patopsl. IIpencraBienue BroiHe HENPephIB- | TpopadoTka  Marte-
HOT'O OIepaTopa B BUAE CYMMbl KOHEUHO- puana. Pewmenue

MEpHOT0 U Masioro 1o Hopme. Teopus Open-
rojapMa. CIeKTp BIIOJIHE HEMPEPBIBHOTO OIIE-
paropa. Teopema ['mns6epra-IlImuara. Teo-
pus Opearonbma A UHTETPAIBHBIX YpaB-
HEHUI

3agad. [loaroroska
K KOHTPOJBHOU pa-
oore.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU M JUIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
30POBbsI  OOJIBIIIOE 3HAYEHHE HMEET WHIWBHUAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CMOCOOCTBYIOIIUM WHMBHIYyATH3alUA O0OYYCHUSI M YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIlMMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBSI.

8. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJAb3YEeMBbIX IIPH OCYLIECTBJICHUH
00pa30BaTeILHOIO MPoOLEcca MO0 JUCHUILINHE (MOIYJIIO).

8.1 llepevyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.
— KoHCcynbTHpOBaHUE TOCPEACTBOM JIEKTPOHHOM MTOYTHI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHusl.

— IIporpaMmsbl Ut AEMOHCTpAIMU U co3Manus npe3enTanuit («Microsoft Power Pointy).

8.3 llepevyenb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM:
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9. MaTepI/IaJILHO-TeXHI/I‘ICCKaﬂ 6333, H606XOHI/IM3H AJIA OCYHICCTBJICHUA 06pa3OBa-
TEJBHOI'O IMpouecca 1mo JuCuuIlJinae.

MarepualibHO-TEXHHYECKOE 00eCIIeUYeHrEe TUCIUIUINHBI (MO-

Ne Bug pa6or
IlyJisl) U OCHAILIEHHOCTh

JIEKIIMOHHBIE 3aHATHS JlexMOHHAsI ayAUTOPHSL, OCHAIIICHHAS TIPE3CHTAIOHHON TeXHU-

1. KO (IIPOEKTOP, 3KpaH, KOMIIbIOTEP/HOYTOYK, ...) U CO- OTBET-
CTBYIOIIUM TIporpaMMHbIM obecrieuenneM (I10)

JlaboparopHsie 3aHs- CrienmanbHOE TIOMENICHNE, OCHAIIEHHOE YueOHOW Mebenbo, 10c-
2. TUs KOH, MapKepamH U MEJIOM

['pynmnoBsie (MHAUBU- Aynuropust (kabMHET) ocHallleHHasi y4eOHoi Mebenbio, 1oc- KO,
3. JyaJIbHbIC) KOHCYJIbTa- MapKepaMu U MEJIOM

AU

Texymuii KOHTPOII, Aymutopust (kaOuHeT) ocHaleHHas: y4eOHOH MeOelbo, 10C- KOii,
4. MPOMEKYTOYHAs aTTe- MapKepaMu U MEJIOM

cTanus

CamocrosTenbHas pa- Kabuner 11t caMOCTOATENbHON pabOThI, OCHAIIEHHBI KOM- TIbIO-
5. 6ota TEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOAKIIIOYeHHUS K ceTn «H-

TEPHET», IPOrPaMMON SKPAHHOTO YBEIMUYCHUS H 00ecCIie- YeHHBIH
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO- 00pa30BaTEIbHYIO
Cpey YHUBEpPCHTETA.
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Peunensus

Ha pabouyro yuyeOHyI0 porpaMMy AUCLUIIIHHEL
«DyHKIHOHAIBHBIN aHATU3Y,
NpeIHa3HauYeHHYIO Ul CTYI€HTOB HaIlpaBJIeHHs IOATOTOBKH
01.03.01 MaremaTuka (kBaudukanus «6akanaBp»)

DyHKIHOHAIBHBIA aHaIU3 SIBISETCS OAHMM M3 0a30BBIX By30BCKHMX KypCOB
¥ COCTaBJIsET OCHOBY MOATOTOBKH KBAIM(HUIMPOBAHHOTO CIIELHAINCTa B 001aCTH
MaTeMaTHKH. V3ydeHne (yHKIMOHATBHOTO aHanu3a HEOOXOAMMO Kak JUld Jalib-
HEWIIero u3y4eHus JUCLMIUIAH BBICILEH MaTeMaTUKU U MEXaHWKH, TaK U JUIsl Ha-
YYHO-HCCIIEI0BATENIbCKOM AesTebHOCTH CTyaeHTa. [loaToMy co3zaHue pabodei
IPOrpaMMBI 110 JAHHOMY KypCY SIBJISIETCS aKTyaJIbHbIM.

PaGoyast mporpamma JuCUUIUTMHE! « OYHKIMOHAIBHBIN aHAIN3» COIEPKHUT
BCce HEOOXOAMMBIE pa3feNbl U MpeLyCMaTpuBaeT (OpMUPOBaHUE Y 00ydatoIUXCs
MaTeMaTU4YeCKOro amnmnapara, BKJIIOYAIOIIero B ceds MaTeMaTHYecKHe 3HaHMi,
YMEHUS U HABBIKH, @ TaKXKe psl KOMIIETEHLHH, HeOOXOAUMBIX AN JaJbHEHILEH
npo¢hecCHOHABHOM NesTeNbHOCTH.

[Iporpamma oTBeYaeT COBpeMEHHBIM TPeOOBaHUAM K O0YUEHHIO U OTpakaeT
COBpEMEHHbIe TeHJEHLUH B 00y4eHHH U BOCIIUTaHMU TU4YHOCTU. ConepxkaHue pa-
Oouyelt mporpaMMbl OXBAaThIBAET BECh MaTepuall, HEOOXOIUMBIH 71l 00y4eHuUs CTy-
IEHTOB BBICIIMX y4eOHBIX 3aBeleHUH 110 HalpaBleHHIo «MaTeMaTukay.

Pabouasi mporpamMma [aeT LENOCTHOE IpeACTaBlIeHHEe O IHCLHILIHHE.
CrpykTypa u conepxaHue Kypca B3aUMHO JOMOJHSIOT ApYyr Apyra. B mporpamme
NpHBEAEHB! NPUMEpPhI 3aJaHui Ui TeKyLled ¥ NMPOMEXYTOUYHO! aTTeCcTaluu, Ie-
PEYCHb BOIIPOCOB BBIHOCUMBIX Ha KOJJIOKBUYM M 3K3aMeH, [epeYeHb OCHOBHOM U
JOTIOTHUTENIBHOM JTUTEpaTyphl, ZOCTYIIHOM 00y4aromumcs.

B o6wem, paboyas mporpamma 1o aucuuminHe «QyHKIMOHATBHBIN aHa-
nu3y» coorBercTByeT TpeboBanusM OI'OC BO u oTBeyaeT COBPEMEHHBIM CTaHAAP-
TaM Ka4decTBEHHOro obpas3oBarenbHoro mnpouecca. JlaHHas pabGoyas mporpamma
MOJXET OBITh HCIIONIb30BaHa Ay 00ecreueHnss OCHOBHOM 00pa3oBaTeNbHOM Ipo-
rpamMbl 1o HanpasieHuto noarotoBkd 01.03.01 Maremarnka mo AMCUHIUIMHE
«DyHKIMOHAJIBHBIA aHAIU3Y.

Peuienzent

IOKTOp (U3UKO-MaTeMaTUYECKUX HayK, %
>

npocgeccop kadeapsl MaTeMaTHYECKOTO ‘

MoaenupoBanus Kyol'y A.B. IlaBnosa



Peuensus

Ha paboyyo yueOHyI0 MporpaMMy AUCUHUILUTHHE] « DYHKIMOHATLHEIA aHATH3,
JUISL CTYIEHTOB HalpaBJIeHUs TIOATOTOBKH
01.03.01 Matematuka (kBanudukauus «6akanaspy)

Kypc «@yHKIMOHANBHBIN aHATNA3» BXOIUT B CIIMCOK 00S3aTENBHBIX AUCLIH-
IIMH 0a30Bof 4acTH y4eGHOro IUTaHa MOArOTOBKH GaKallaBpOB IO HAIPABIEHHIO
01.03.01 Maremaruka. M3yuyenue atoro Marepuaga HeoOXOAUMO IS MIOJrOTOBKH
BCECTOPOHHE PA3BUTOI0, KBATM(UIUPOBAHHOTO CIIELHATINCTA B 00JIaCTH MaTeMa-
THKH.

PaGouyas nporpamma kypca «OyHKIMOHATBHBIN aHAIH3Y» BKIIOYAET B ce6st
BCe HEOOXONUMBIE CTPYKTYPHBIE YaCTH U OTBEYAET COBPEMEHHBIM TPeGOBAHUIM K
obyuyenuto u Bocruranmio. Coznepxxanue paboueil MpPorpaMMEI IpeIyCMaTpUBAET
opmupoBanue y obydarommxcs psifa oOLIenpo(ecCHOHATEHEIX ¥ MpOdeccHo-
HaJIbHBIX KOMIIETEHIHH, HEOOXOAUMBIX IS AanbHeHIel mpodeccnoHambHON mesi-
TeIBHOCTH. Pacnpesienenne BpeMeHH, OTBOAWMOIO HAa W3y4YEHHWE PA3IIMYHBIX Pa3-
ACIIOB Kypca, BKJIIOYas CaMOCTOATENbHYIO paboTy, COOTBETCTBYET HX TPYIOEM-
KOCTH.

CtpykTypa u conepxaHue Kypca HalpaBlIeHbl Ha (OPMUPOBAHHE Y CTY/ICH-
TOB MaTeMaTH4eCcKOl rpaMOTHOCTH U OCTATOYHO XOPOLIO NPOAYMAHEI, YTO OTpa-
JKEHO B MpejiaraeMoii paboyeit nporpamme. Coaepxanue pasfieiioB, X pazzele-
HHE N0 BUJAM 3aHATHH, ¥ TPYIOEMKOCTh B Yacax OTBEYAIOT TPeGOBATENBHOCTH U
execoobpasHocTh. JIOrMKa IOCTPOEHHS TPOrPaMMBI OGECIIeYHBAET JAKOHMY-
HOCTh M3JIOXEHUS, HEOOXONMMYIO IIPH OIPaHHYEHHOM BpEMEHH, OTBOLHMOM
y4eOHbIM Tu1aHoM. OBJajeHHe NMPaKTHYECKMMHU HABBIKAMH M yYMEHHSMHU obecrie-
YMBAeTCS JJAOOPATOPHBIMHU 3aHATHAME. B nporpamMmme chopMyTHpOBaHbI TeMbI Ca-
MOCTOATENIBHON BHEAYJUTOPHOH paboThl, MpUMephl 3aJaHuil IS KOHTPOJIBHBIX
paboT, GUeTsI IS 3K3aMEeHOB. B COOTBETCTBUH ¢ COBpEMEHHBIMY TPeGOBAHHUAME
NPUBEICHBl HE TOJNBKO IEPEYHH OCHOBHOW M JOTIONHUTENBHOM JHTEpaTypEHl,
uMeromuiics B 6ubnuorexe BY3a, Ho i focTymHble 11 06y YarOIIMXCSA HHTEPHET-
HUCTOYHHKHU.

B uenom, pabouas nporpamMma o aucuuinae «OyHKIHOHATEHEIN aHATH3Y
cocTaBiieHa B cooTBeTCTBHH ¢ Tpe6oBanuamu PI'OC BO u MOMHOCTEIO OTBEYaeT
COBPEeMEHHBIM TpeOOBaHUSIM K KauyeCTBEHHOMY 06pa3oBaTeqbHOMY mporeccy. B
CBA3M C 3THM OHa MOXET OBITh PeKOMEHIOBaHa Ui HCIONB30BaHUS B y4eOHOM
mpoliecce 6akanaBpoB no Hamnpasnenuo 01.03.01 MaremaTuxka.

Penenzent
KaHAuIaT QU3NKO-MaTeMaTHYeCKUX HayK, \
JOLEHT Kadeapsl MpUKIagHoi MateMatuku KyoI' TV Y




