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YTBEPXKIAIO:

Jekan dakyypTeTa MaTEMaTHKH

TIporpaMma yueGHO mucuMmMbl «apMOHMUCCKHH AHANM3» COCTAB/ICHA HA OCHOBAHHMH
denepansHOro rocyapcTBEHHOro 00pa3oBaTeIbHOrO cTaHzapra Bhicmiero obpasosanus (PI'OC
BO) nanpasnenus noarotoBku 01.04.01 Maremarrka, yTBep:KIEHHOTO NMpHKa3oM MuHHCTEpCTBA
obpasoBanus u Hayku Poccuiickoit ®@ezepaiuu ot 17 aBrycra 2015 r. Ne 827;

[lopsnka opraHm3auuu ydeOHOro mporecca B 00pa3’oBaTeNbHBIX OpraHM3alMsAX BBICLIETO
npodeccuonansHoro oopasosanus Jlonenxoit Hapoanoit Pecriybnuku, yTBEpKIEHHOTO MPHKA30M
Munucrepcrsa obpa3oBanus 1 Hayku JIHP Ne 1171 ot «10» Hosi6ps 2017 r.;

yyeOHOro TIUTaHa M OCHOBHOM oOpa3zoBaTenbHOH mnporpaMMmel MareMaTuka, HampaBleHUS
noarotoku 01.04.01 Maremaruka, paspaborannbix B 'OV BIIO «Jlorenkuil HaMOHAIBHBIH
YHHBEPCHTET).

PazpaboTuuk:
[Ipodeccop kadeapsl MaTeMaTHYECKOrO aHATH3a N
1 uddepeHIMATEHBIX YpaBHEH ?)QIM“" B.T1. 3acraBHbrif

[TporpamMma y4eGHOM AMCLMIUIMHBI yTBEPXK/ICHA HA 3acelaHuu Kadepbl MaTEMaTHYECKOro
aHayiuza 1 auddepeHunanbHbIX ypaBHEHUH

[Tporokon Ne 10 ot 09 anpens 2020 r.
3aBenyromuit kadeapoi %( But.B. Bonukos

IMporpamma yueGHOWH JMCHMIUTMHBEI ofo0OpeHa yueOHO-METOAMYECKOH KOMHCCHEN
¢akynbTeTa MaTEeMAaTHKH H HHPOPMALIMOHHBIX TEXHOJIOTHM
ITpotoxon Ne 8 ot «15» anpens 2020 r.
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1. OBJACTH IIPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEGHOM
INPOLECCE

VYyebnas mucnumuinHa «l apMOHHMYECKHIH aHaM3» OTHOCHTCS K 0a3oBoil wyactu bioka 1

«lucuumiunbl (MOITYIIN)».

COI[Cp)KaHI/Ie JAUCHUILTUHEBL SABJIACTCA JIOTHYECKUM ITPOAOJIKCHUEM COACPKKAHNA JUCIUIIIINH

— MaremaTnuecKkuii aHaIm3;
— Aunrebpa;
— AHanuTHueckas reoMeTpusl.

U GOpMHUPYET OCHOBY U1l OCBOCHMSI JUCLIUIUINH!
— VI30panHHbIe 3a/1a41 JIEMEHTAPHOHN U BBICIICH MaTEeMaTUKU;

— HHrerpanbHble npeoOpa3oBaHus;
— Kontprpumeps! B ananuse;

— HayLIHHﬁ CEMHHAp I10 BOIIpoCaM MaTEMaTHYECKOI'O aHaIn3a.

2. CTPYKTYPA JUCHUIIVIMHBI

Xapaxmepucmuka y4eoHoil OuCYUnIUHb

HanpaBneHI/Ie IIOATrOTOBKH

01.04.01 MaremaTuka

Marucrepckas mporpamma Maremartuka
OO6pa3oBarenbHas IporpaMMa aKaJieMHuecKas MarucTparypa
Kpamdukarmst MarucTp
KonnuecTBo copepkarenbHbIX MOIYyIEH 1
JucuumnHa 6a30Bo¥ / BApUATUBHOM YacTH bazoBas yacTs 650ka 1 «/IucuurminHb
00pa3oBaTebHON TPOTrPaMMBI (Mozymm)»
®opmbi korTpons (MK, sksamen, sauer) 2 MOZIYJbHBIX KOHTPOJIA, 2 SK3aMeHa B 1,2
cemMecTpax
TMokasaTem o4Has popma 3aoyHas popma
oOyueHus o0OyueHus

KonnyecTBo 3aueTHBIX €AMHUI] (KPEIUTOB) 5
I'ox noaroToBkn 1
Cemectp 1,2
KonnuectBo yacos 180
- JIEKIITUOHHBIX 72
- IPAKTUYECKUX, CEMUHAPCKUX 36
- 1a0OPaTOPHBIX -
- CaMOCTOATENbHOM paboThI 72

B T.4. UHAMBHIyaJIbHOE 3a/1aHNE -
HenenpHoE KOJIMYECTBO 4aCOB, 5

B T.4. AyJJUTOPHBIX 3

3. OINUCAHHUE JUCHOUIIJINHBI

Heau u 3axaun

IJeny — (yHIamMeHTanbHAs MOATOTOBKA B 00JACTH TapMOHMUYECKOTO aHAIM3a; U3JI0KEHHE
OCHOBHBIX HOHATHH M pe3yibTaToB Teopuu psaaoB Dypbe u mpeobOpasoBanust Pypre, oBIaJgeHHUE
COBPEMEHHBIM MaTeMaTHYECKHUM aIllapaToM JAJIsl JaJbHEHIIEro CII0JIb30BaHUS B IPHIIOKEHUSX.

3aoauu — WV3y4uTh TEOPHIO TPUTOHOMETPUYECKHUX PsIOB U mpeoOpasoBanus Dypbe,
MO0Ka3aTh BO3MOXKHOCTh HMCIIOJIb30BaHMS arnmapaTa rapMOHUYECKOT0 aHajdu3a MpH pelIeHUd 3ajad,




BO3HHUKAIOOIUX B PAa3JIMYHBIX obnacTsx HAyKH.

TpeGoBanus K pe3yJbTaTaM OCBOECHHMS JAMCUMIIMHBI. [Iporecc n3ydeHHs] AUCUUILIMHBI
«["apMoHnYecKnil aHATIN3)» HAMpaBJIeH Ha (JOPMUPOBAHHE IIEMEHTOB CIEAYIOIINX KOMIIETCHINH B
coorBercTBUU ¢ ®I'OC BO P® nanpasnenus noaroroBku 01.04.01 MaremaTuka U OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMBI  BBICHIETO NPO(GECCHOHATBLHOrO 00pa3oBaHUsl HAINpPaBICHUS
MOoAroToBKM MaTemaTuka (Marucrepckas nmporpaMma: AkajeMudeckas MarucTparypa):

a) oowexynomyphoix (OK): criocoOHOCTh K aOCTPaKTHOMY MBIIUICHUIO, aHAIIU3Y, CHHTE3Y

(OK-1);

0) obwenpogheccuonanvnvix (OIIK): cniocoOHOCTh HAXOAWUTH, (HOPMYIUPOBATH M pEIIaTh
aKTyaJbHbIC M 3HA4YMMbIC TMpoOJeMbl (PyHIaMeHTanbHOW W mpukinagHo Marematuku (OITK-1);
CIIOCOOHOCTB CO3/aBaTh U UCCJIEN0BAaTh HOBBbIE MAaTEMAaTHUUECKUE MOJIEIN B €CTECTBEHHBIX HAayKax
(OIIK-2); roTOBHOCTh K KOMMYHHMKAIIMA B YCTHOW W MHCHbMEHHOH (opMax Ha rocyJapCTBEHHOM
s3p1ke Poccmiickoit denepanin 1 MHOCTPAHHOM SI3BIKE JJISI PEIICHHs 3a/1a4 MpodhecCHOHATBbHON
nesitensHocTH (OITK-4);

6) npogpeccuonanwvnuix (IIK):

8 HAYYHO-UCCIe008AMENbCKOU  0esimelbHOCmU. CIOCOOHOCTh K HMHTEHCHBHOM Hay4yHO-
uccnenoBarenbckoi padore (I1K-1);

8 NPOU3BOOCHBEHHO-MEXHOJIO2UYECKOL 0esimelbHOCMU. CIOCOOHOCTh K MPUMEHEHHIO METO/I0B
MaTEeMaTUYeCKOr0 U aJrOPUTMHYECKOIO MOJEIUPOBAHUSA IpPU PEHIEHUH TEOPETUYECKUX U
npukiaaaeix 3anad (I11K-4).

B pe3yabrare n3ydyeHus y4eOHOM JUCHHUIIAHBI CTYAEHT J0JIKEH
3namop:
Knaccudeckue pe3ynbTaThl TApMOHHUECKOTO aHAJIM3a HA OKPY)KHOCTHU U MPSIMOM;
OO6mme mpo6sieMbl TAPMOHUYECKOTO aHAN3A;
OcHOBHbIE OHATHS TAPMOHHYECKOTO aHAIIN3a;
YcnoBus cxoqumocTa psioB Oyphe;
YcnoBus npuMeHUMOCTH opMyJIbl oOpaliieHus 11 npeodpazoBanus Oypre.

ANENENENEN

Ymemo:

Haxoaute cyMMBI TPUTOHOMETPUYECKUX PSIOB;

HaxonuTs paznoxenue B psa uin uaterpai Oypobe;

[Ipumensts Gopmysnsl [Tapcesans, [lnanmepens, [lyaccona;

[TpumensaTs npeobpazoBanne Oypbe K PEIICHNIO0 HHTETPAIbHBIX YpaBHEHUH;
PaGoratk ¢ Hay4HOH UTEpaTypOH.

AN NN NN

Bnaoemo:

MeTonamMu BEIYMCIEHHUS U HCCIIEOBAHUS HHTETPAJIOB;
v" MeToI0M OLIEHOK;

v' OOKMH METOaMH HaAyYHOTO MCCIIEI0BAHMS;

v HaBbIKaMu pelleHys CTaHJapPTHBIX 3a1au.

<\

4. COJEPXAHWE JACIHUTIINHBI U ®OPMBI OPTAHU3AIINY YYEBHOI' O
MPOLIECCA

IHopsakoBbii

Kparkoe conepkanue TeMbl
HOMep U TeMa

Cooeprcamenvuulit mooyno 1
Tema 1. [Tepuonuueckne (QyHKIMM M MX CBOHCTBA. TpHUrOHOMETpUYECKHE
Tpuronomerpuue | psaapl. ConpsokeHHBIH TPUTOHOMETpPUUYECKMH psan. Bolumcienue cymm




CKHe psabl U
paabl Pypbe

HEKOTOpBIX TpPUTOHOMETpUYeCcKuX paaoB (sapa Ilyaccona, [upuxie).
OpTOroHaJIbHOCTh ~ TPUTOHOMETPUYECKOM  cUCTeMBbl. Psasl  Dyphe.
Beruancnenne  psagoB  @Dypee  HekoTopelx  ¢GyHkiumil.  IlomHoTa
TpUrOHOMETpuYecKoi cuctemsl. PaBenctBo IlapceBans.

Tema 2.
KosgppuunenTtni
®yprne. Teopembl
0 CXOAUMOCTH

dopmanbHble onepanuu Hax pagamu Oypoe. Paznoxenne pyHkunit
B psAAbl 10 KOCHMHycaM U cuHycaM. CBepTka NEpHOANYECKHX (DYHKIHMH.
Teopema Pumana-JlebGera. IlpencraBnenue yacTHbIX cymMM psaga Pypwe ¢
nomouipto Aapa Jupuxne. JlocraTouHble YCIOBHS CXOIMMOCTH B TOYKE.

psaaoB @ypobe [Tpusnak [lunu. Ilpunnun nokanusauuu Pumana-Jlebera. Ilpusnaku
Kopnana u {upuxne. MurerpupoBanue psigoB Oypee.

Tema 3. Koncranter Jlebera. CymmupyeMocTs psiioB Dypbe MeTOAOM
CymMmupyemocTh | cpeanux apudmerndeckux. Cymmupyemocts psanoB Dypbe MeETOI0M
psiioB Dypobe. Abens-Ilyaccona.

Tema 4. L1 Teopust CaoiicTBa, cBepTKa u Gopmyna ymMHOkeHUs. PopMmyina oOpaieHus
npeodpa3oBaHusi | M Teopema eauHCTBeHHocTH. Popmyna cymmupoBanus Ilyaccona.
dypbe PaBenctBo [lnmanmepens u Qopmyna oOpamenus (oOmuii ciydaii).

JloctaTouHble yCIIOBUSL HMHTErpUpyeMocTu InpeoOpa3zoBanusi dDypbe,
JIOCTaTOYHbIE YCIOBUS CIPABEAIUBOCTH (POPMYJIbI 0OpallleHHsI B TOUKE.

Tema 5. L2 Teopus

[TpoctpanctBo L'? wu ero ceoiictea (paBencrsa IlapceBans u

npeodpa3oBanusi | [lnanmepens). Omnpenenenune mnpeobpazoBanuss Pype B L2 mo
dypbe HenpepbiBHOCTH. Ompenenenue npeodpazoBanust Pypre B L2 kak npenen B
cpeaeM. SIBHas ¢opmyna g npeoOpaszoBaHus Dypbe u (dopmyna
obpamienuss. @DyHKUUM DpMHUTA:  ONpENEICHHUE, OPTOrOHAILHOCTD,
coOcTBeHHbIe (GYHKIMM TMpeoOpa3oBanus @Dypbe, MOIHOTA, Oasuc,
paznoxxenue no Oasucy. IIpencraBienue nmpeodpaszoBanus Pypee B L2
MOMOILBIO OPTOroHaNbHOIO psaga. @opmyina obpamienus B L2. [Ipumenenns
npeobpaszoBanus Pypbe.
TemaTn4yeckuii niian
ConepxareJibHbI MOAYJIb 1
KosanyecTBo yacos
Ounas ¢opma 00yueHust 3aounasi popma obyuenust
B T.4U. B T.4.
HasBanus o | o = = o | o = m
CO/lepKATEALHBIX MOAYJIEH | o S| 2 54540 S| 2|54 Eq4
e = Q =y 8 5 8 = = 5] a, 2 H g
U TEM ) = 9 ol &8 249 o = o IS} 2.9 24
Q = T gl 8494 Y © = ) = 39 Y9
/m < = < £ 9 =9 ~A ¥ = < g 8 = ¢
) E al & 9 8 1 () = o | o9 2 9
5 X ol & ¢ = g S| = 1 o9 =
Elel =49 219 ) S d H
< < oo e < < =
= Sl S = = HE | o =
Tema 1.
Tpuronomerpuyeckue 35 |14 | 7 14
psiabl U psaabl Pypbe
Tema 2. KoappuuneHTnl
®ypse. Teopembl 0 35 |14 | 7 14
CX0AUMOCTH psiioB Pyphbe
Tema 3. CymmupyemMocTh
35 |14 7 14
psiaoB Pypee.
Tema 4. L1 Teopusi
38 | 15| 8 15
npeodpazoBanus Pypoe




Tema 5. L2 Teopust 37 15| 7 15
npeodpasosanus Pypne
Hmozo
no cooepicamenbHoOMy 180 | 72 | 36 72
Mmooyno 1
Bcezo no oucyunnune 180 | 72 | 36 72

5. METOAUYECKHUE PEKOMEHJAIMU JJIA TIPOBEJAEHUA JEKIIMOHHBIX,
MPAKTUYECKHX U JIABOPATOPHBIX 3AHSTUN

TeMBI JIeKIIMOHHLIX 3aHATHNA

Ne Konuuecmeo
i Ha3zeanue memoi waCos

1 [[Iepuogmueckue GpyHKIIMH U MX CBOWCTBA. TPUTOHOMETPUYIECKHE PSIIBL. >
ConpspKeHHBIH TPUTOHOMETPUUYECKUN PSII.

2 |BbluncieHHE CYMM HEKOTOPBIX TPUTOHOMETPUYECKUX PAIOB  (sapa 3
[lyaccona, {upuxiie).

3 |OpToroHaJIbHOCTh TPUTOHOMETPUUECKON cUcTeMBI. Psiibl Dypbe. 2

4 |Berancnenue psagoB Oypbe HEKOTOPHIX (YHKITUH. 2

5 [[lomHOTa TPUTOHOMETPUYECKON CHCTEMBI. 3

6 [PaBenctBo IlapceBais. 3

7 |®opmanbhble onepauuu Hax psaamu Oypee. 2

8 [Pa3noxenue QpyHKIUI B PsIABI IO KOCHHYCAM M CUHYCaM. 2

9 |CepTka nepuoanYecKUX QPYHKIIUMA. 3

10 [Teopema Pumana-JleGera. 3

11 [[IpencraBnenune dactHeIX cyMM psana dypee ¢ nmomombto sigpa dupuxie. 3
JlocTaTOuHBIE YCIOBUS CXOAUMOCTH B ToUKe. [Ipu3Hak /[uHu.

12 |[[Tpunnun nokanu3anuu Pumana-Jlebera. 3

13 [[Ipusnaku XXopaana u lupuxie. 3

14 |[AnTerpuposanue psnos Dypee. 3

15 [Koucrantsr JleGera. 3

16 |CymmupyemocTs psiioB ypbe METOOM CPETHUX apUPMETHUECKUX. 3

17 |CymmupyemocTts psinoB dypbe metogom Abens-Ilyaccona. 2

18 |L1 Teopust mpeoOpasoBanus @Dypbe: HpUMEpHl, CBOWCTBA, CBEPTKAa H 3
(bopMyia yMHOKEHUS.

19 [L1 teopust mpeoOpasoBanusi Pypbe: ¢Gopmynaa oOpalieHUS U Teopema 3
€MHCTBEHHOCTH.

20 |®opmyna cymmuposanus Ilyaccona. 3

21 |L1 teopust nmpeobpazoBanusi dypee: paBeHcTBo [Lmanmepens u Gopmynal 3
oOparteHus (00U ciryydaii).

22 |doctatouHble YCIOBHS HHTETPUPYEMOCTH TipeoOpazoBanus Dypsbe, 3
TOCTaTOYHBIE YCIOBUS CIPABEATMBOCTH (OPMYITBI 0OpallieHHs B TOUKE.

23 [[Ipocrpanctio L2 u ero coiicta (paBencrsa [lapcesans u [lnanmepers). 3
Onpenenenue npeodbpazoBanus Pypre B L2 10 HempeppIBHOCTH.

24 |Onpenenenue npeodbpazoBanus Oypee B L2 kak mpenen B cpeHeM. 3




25 [L2 reopus mpeobpazoBanusi @ypbe: siBHas GopMmyra A mpeodpa3zoBaHus 3
dypre u hopmyia oOparieHusl.

26 |OyHkumM OpMHUTA:  ONPEICICHHE, OPTOTOHAIBLHOCTh, COOCTBEHHBIC
¢bynkuuu npeodpazoBanus Oypbe, NOTHOTA, Oa3HC, pa3IoKEHHE IO Oa3uCy. 3
[IpencraBnenue npeodpazoBanus Oypoe B L2 ¢ mOMOIIBI0 OPTOrOHAIEHOTO
psina. @opmyna oopamenus B L.

BCEI'O 72
TeMbl NPaKTHYECKUX 3aHATHI
Ne Konuuecmeo
" Ha3zeanue memoi 4ACOs
1 |[lepuoamueckue GyHKIIUHA U UX CBOMCTBA. TPUTOHOMETPUUYECKHUE PSIBI. 0
ConpsiKEeHHBI TPUTOHOMETPUUYECKUH PSII.
2 |BblunMcieHHE CYMM HEKOTOPBIX TPUTOHOMETPUYECKUX PAIOB  (sapa )
[lyaccona, {upuxiie).
3 |OpTOroHasIbHOCTh TPUTOHOMETPUUECKON CUCTEMBI. Psiibl Dypbe. 0
4 |Berancnenue psagoB Oypbe HEKOTOPHIX (YHKITUH. 2
5 |[lonHOTa TPUTOHOMETPUYECKOU CHCTEMBI. 0
6 |PaBenctBo [lapceBas. 2
7 |D®opmanbuble onepauuu Hax psaamu Oypee. 2
8 [Pa3noxenune QpyHKIUI B PsIIBI IO KOCHHYCAM M CUHYCaM. 2
9 |CepTka nepuoanYECcKUX PYHKIIUMA. 2

10 [Teopema Pumana-JleGera. 0

11 [[IpencraBnenue yacTHBIX cyMM psana dypbe ¢ momomipio siapa Jupuxie. )
JlocTaTO4YHBIE YCIOBHS CXOAUMOCTH B Touke. [Ipu3nak {uHu.

12 |[[Ipunuun nokanuzanuu Pumana-Jlebera. 0

13 [[Ipusnaku XXopaana u Jlupuxie. 2

14 |[AnTerpuposanue psnos Oypee. 2

15 [Koucrantsr JleGera. 0

16 [CymmupyemocTs psiioB @ypbe METOJIOM CPEIHUX apU(PMETUYECKHX. 0

17 |Cymmupyemocts psiioB dypre merosiom Abens-Ilyaccona. 0

18 |L1 Teopust mpeoOpasoBanus @Dypbe: HpUMEpHl, CBOWCTBA, CBEPTKAa H )
(dbopMyia yMHOKEHUS.

19 [L1 teopust mpeoOpasoBanusi Pypbe: ¢opmynaa oOpamieHUs U Teopema )
€MHCTBEHHOCTH.

20 |Dopmyna cymmupoanus [lyaccona. 2

21 |L1 teopust npeobpazoBanusi dypoe: paBeHcTtBo [lmanmepens u gopmynal )
oOparieHus (o0uwmii cayyait).

22 |locraTouHble YCIOBUS HHTErpHUpyeMOCTH mpeoOpa3oBaHusi Dypbe, )
TOCTaTOYHBIE YCIOBUS CIPABETMBOCTU (POPMYJIIbI OOpAIIeHHS B TOUKE.

23 [[IpoctpanctBo L2 u ero cpolictea (paBenctsa Ilapcesans n Ilnanmepens). )
Onpenenenue npeodbpazoBanus Oypre B L2 1o HEmpephIBHOCTH.

24 |Onpenenenue npeodbpazoBanus Oypwe B L2 kak npenein B cpeHeM. 0




25

L2 Teopust mpeoOpazoBanust Oypre: aBHasg Gopmyna Ui TpeoOpa3oBaHUsS

dypre u hopmyia oOparieHusl. 2
26 |OyHkumM OpMHUTA:  ONPEICICHHE, OPTOTOHAIBLHOCTh, COOCTBEHHBIC

¢bynkuuu npeodpazoBanus Oypbe, NOTHOTA, Oa3HC, pa3IoKEHHE IO Oa3uCy. 0

[IpencraBnenue npeodpazoBanus Oypbe B L2 ¢ mOMOIIbI0 OPTOrOHAIEHOTO

psina. @opmyna oopamenus B L.

BCEI'O 36

6. METOAMYECKHUE PEKOMEHJALMHA I1O OPTAHU3AIINHN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranuszanusi CaMoOCTOATEIbHOI Pad0ThI CTYIEeHTOB
(coomseemcmeenHo OannvimM 6 madbauye memamuyecko2o niana)

Ne Konuuecmeo
" Ha3zeanue memoi 4ACOs
1 [[lepuoanueckue GYHKIIUU U UX CBOMCTBA. TPUTOHOMETPUYECKHUE PSIBL. )
ConpspKeHHBIH TPUTOHOMETPUUYECKUN PSII.

2 |BbluMcieHHE CYMM HEKOTOPBIX TPUTOHOMETPUYECKUX PAIOB  (sapa 3
[lyaccona, {upuxuie).

3 |OpTOoroHaJIbHOCTh TPUTOHOMETPUUECKON cUCTEMBI. Psiibl Dypbe. 2

4 |Berancnenue psagoB Oypbe HEKOTOPHIX (YHKITUH. 2

5 |[lonHOTa TPUTOHOMETPUYECKOU CHCTEMBI. 3

6 |PaBenctBo [lapceBais. 3

7 |D®opmanbhble onepauuu Hax psaamu Oypee. 2

8 [Pa3noxenue QpyHKIUI B PSIABI IO KOCHHYCAM M CUHYCaM. 2

9 |CBepTka nmepuoANUECKUX QPYHKIIHA. 3

10 [Teopema Pumana-JleGera. 3

11 [lIpencraBneHne yacTHBIX cyMM psna Dypbe ¢ nmomouipto sapa Jupuxie. 3
JlocTaTo4yHbIe YCIOBHS CXOAUMOCTH B TOouKe. [Ipu3nak JluHwu.

12 |[[IpunHuun nokanuzanuu Pumana-Jlebera. 3

13 [[Ipusnaku JXXopaana u Jlupuxie. 3

14 |[AnTerpuposanue psinos Oypee. 3

15 [Koncrantsr JleGera. 3

16 [CymmupyemocTs psiioB @ypbe METOJIOM CPEIHUX apU(PMETUUECKHX. 3

17 |Cymmupyemocts psiioB dypre merosiom Abens-Ilyaccona. 2

18 |[L1 Teopust mnpeoOpasoBanus @Dypbe: HpUMEpHl, CBOWCTBA, CBEPTKA MU 3
(bopMyia yMHOKEHUS.

19 [L1 teopust mpeoOpasoBanusi Pypbe: ¢Gopmynaa oOpamieHUS U Teopema 3
€IMHCTBEHHOCTH.

20 |®opmyna cymmuposanus Ilyaccona. 3

21 |L1 teopust nmpeobpazoBanusi dypee: paBeHcTBo [Lmanmepens u gopmynal 3
oOparieHus (o0uwmit cyyait).

22 |ocraTouHble YCIOBUS HHTErpHpyeMocTH mpeoOpa3oBanusi Dypbe, 3
TOCTaTOYHBIE YCIOBUS CHPABEIMBOCTU (OPMYIIbI OOpaIeHHsI B TOUKE.

23 [[IpoctpanctBo L2 u ero cpoiictea (paBenctsa Ilapcesans n Ilnanmepens). 3
Onpenenenue npeodpazoBanust Pypwe B L2 1o HenmpepbIBHOCTH.

24 |Onpenenenue npeodbpazoBanus Oypwe B L2 Kak npenesn B cpeaHeM. 3
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L2 Teopust mpeoOpazoBanust Oypre: aBHasg Gopmyna Ui IpeoOpa3oBaHUsS
dypre u hopmyia oOparieHusl.

26

@ynkuun  DpmuTa:  OmMpeneNieHHe, OpPTOrOHAJIBHOCTh, COOCTBEHHBIC
¢bynkuuu npeodpazoBanus Oypbe, NOTHOTA, Oa3HC, pa3IoKEHHE IO Oa3uCy.
[TpencraBnenne npeodpazoBanust Pypse B L2 ¢ MOMOIIBI0 OPTOrOHAIBEHOTO
psina. @opmyna oopamenus B L.

BCEI'O 72

7.

el e A R il

19.
20.
. L1 teopust npeoOpazoBanusi ®ypwe: paBenctBo [lnmanmepens u ¢opmyna obparieHus

21

22.

23.

24.
25.

26.

KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIAH

[Tepunonuueckre GyHKIUN U UX cBOicTBA. Tpuronomerpuyeckue psapl. ConpsuKeHHBIN
TPUTOHOMETPUYECKUH PSIJI.

Boruncnenue cyMM HEKOTOPBIX TPUTOHOMETpHUUECKUX psaoB (siapa Ilyaccona, upuxie).
OpTOroHaJIbHOCTh TPUTOHOMETPUYECKOM CUCTEMBI. Psanibl Dyphbe.

Brruncnenue psinoB @ypbe HEKOTOPBIX (YHKITHIA.

[TonHOTa TPUTOHOMETPUUECKOU CUCTEMBI.

PaBenctBo IlapceBais.

®opmanbHble onepaunu Haja psaamu Oypbe.

Pasnoxxenne GpyHKIMIA B psIbl IO KOCHHYCAaM M CHHYCaM.

CBepTka NepuoaNYecKUX (YHKIIHA.

. Teopema Pumana-Jlebera.
. IlpencraBnenne yacTHbIX cyMM psia Pypbe ¢ momomsio sapa Jdupuxie. JlocraTounsie

YCJIOBHUA CXOAUMOCTH B Touke. [Ipusnak J(unu.

. [Ipunnun nokanu3anuu Pumana-JIeOera.
13.
14.
15.
16.
17.
18.

IIpu3naku Xopnrana u Iupuxie.

HNnrerpuposanue psigoB Oypee.

Koncranrs! Jlebera.

CymmupyemocTs psa1oB @ypbe METOZOM CPEIHUX apU(PMETHUECKUX.

Cymmupyemocts psaoB @ypre metogom Abdens-Ilyaccona.

L1 Teopus mpeobOpasoBanuss @Dypbe: NpUMEpb, CBOWCTBA, CBepTKa M Qopmylna
YMHOXEHHUS.

L1 Teopus npeobpazosanus Oypre: popmyna oOpaiieHus U TeopeMa eTMHCTBEHHOCTH.
®opmyna cymmupoBanus [Iyaccona.

(oOmmit ciryyaif).

JloctaTouHble YCIOBUS MHTETpUpPYyEeMOCTH mpeoOpa3oBaHuss Dypbe, HAOCTATOYHBIC
YCJIOBHSI CIIPABEIIIMBOCTU (DOPMYJIIBI OOpaIlieHHs B TOUKE.

[Mpoctpancteo L wu ero ceolictea (paBencrsa IlapceBans u Ilnanmepens).
Omnpenenenne npeodpazopanusi Pypre B L2 10 HENPEpPHIBHOCTH.

Omnpenenenue nmpeodpazoBanus Oypre B L2 kKak npenen B cpegHeM.

L2 teopust npeoGpasoBanust ®dypre: siBHas ¢GopMyna ans npeodpazoBanus Dypbe u
dbopmyna obOparieHus.

OyHKIUM ~ DpMHUTA:  OMpENEICHUE, OPTOrOHAIBHOCTh, COOCTBEHHBbIE (YHKIIUH
npeoOpa3oBanust Pypbe, MoNHOTa, Oaszuc, pasznokeHue no Oasucy. IlpeacraBienue
npeobpaszoBanusa Oypse B L2 ¢ momolipio oproroHanbHoro psaga. @opmyna odpalieHus
B La.
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8. OBPA3BEIl MOAYJBbHOI'O KOHTPOJIA
(obpazey eapuanma u Kpumepuu oyeHUBAHU)

MoynbHBII KOHTPOJIb MPOBOJUTCS B KOHIE KaXIOTO CeMecTpa II0 BONpocaM K
IIPOMEXKYTOUHOM aTTecTalluy. buner Ha MOyJIbHBII KOHTPOJIb COAEPIKUT 2 TEOPETUUECKUX BOIIPOCA
(Ne 1-17 nmns mepBoro cemectpa m Ne 18-26 1 BTOporo cemecrpa), OAWH M3 KOTOPBIX C
JI0Ka3aTeNIbCTBOM, U 2 CTAaHJAPTHBIE 33/1a4U CJAEAYIOLIUX TUIIOB!
1-it cemectp. Paznoxuts pynkuuio B psag Oypbe (B TOM yHClie IO CHHYCaM UM KOCUHYCaM).
2-it cemectp. Haiitn mpeoOpazoBanne ®Pypre GyHKUMH U 3anucarbh GopMmylly oOpamieHus (Wim
paBeHcTBo [lapceBains) ans 3agaHHON QYHKITUH.

IOy BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCUTET»
@dakynbTeT MaTeMaTUKH U MHPOPMALIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu: 01.04.01 Mamemamuxka
Mazeucmepckas npocpamma: Mamemamuxa

IIpoecpamma noocomosxu: akademuyecKkas ma2ucmpamypa
Cemecmp nepevlil

Yuebnas oucyuniuna 2apMOHUYECKUL AHANU3

MOAYJIbHASA KOHTPOJIbHASI PABOTA
BAPHUAHT Nel
[TonmHOTa TPUTOHOMETPUUYECKOI CUCTEMBI.
CymmupyemocTb psgoB Oypse METOIOM CPETHUX apu(PMETHICCKUX.
Paznoxuts ¢pynkiuio B psan Oypse: f(x)=x, x\in (-\pi,\pi).
Pazoxuth QyHKINIO B ST IO KOCHHYCAM: f(z) =sinz, z € (0, ).

AW~

VYTBep:KJI€HO Ha 3aceaHnu Kadeapbl MaTeMaTHUECKOro aHaiu3a U AuddepeHnnanbHbIX ypaBHEHUH,
IPOTOKOJ Ne OT « » 20 I.

3aBeayromuit kadeapoit
IIpenonasarens

Kpurtepuu oneHnBanust MOAyJIbHOI0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo 6annos
1 16
2-4 18
Bcezo 70

9. OBPA3EIl DK3AMEHAIIMOHHOI'O BUJIETA
(meopemuueckue 60npocuvl K 9K3ameHy, obpaszey ounema u Kpumepuu OYeHUuanus)

OK3aMeH NPOBOJUTCSA B KAXKIOM CEMECTPE IO BOIpOCcaM K IPOMEKYTOYHOM aTrTrecTtauuu. buner
COJIEP’KUT 2 TEOPETUUYECKUX BoIpoca ¢ AokazaTeabcTBoM (Ne 1-17 s meporo cemectpa u Ne 18-
26 aJ1 BTOPOTo ceMecTpa) U 2 cTaHAApTHBIE 331a4M U3 MOAYJIbHOTO KOHTPOJIS.

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
@DakynpTeT MaTEMATUKHN U HH(OOPMALIMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu: 01.04.01 Mamemamuxka



Mazucmepckas npoepamma.
Ilpozpamma noocomosku:

Cemecmp
Yuebnas oucyunauna

AW N —

Mamemamuxa
akademuyecKkas Ma2ucmpamypa

8mopou
2aPMOHUYECKUL AHATU3

BUJIET Nel

®opmyna cymmuposanus [Iyaccona.
Onpenenenue npeodpazoBanus ypre B L2 kak npenen B cpeHeM.
Haiitu nmpeo6pazoBanue @ypoe Gpynkuun f(x)=exp(-|x|). 3anucars popmyny odparieHus.

yKa3aHHOTO MHTepBajla. 3anucaTb paBeHcTBO [lapceBais.

Haiitu mnpeobpasosanne @Dyppe GyHKIMU f(z) =sinz, z € (0,m)n f(z) =0 pge

YTBepK/IeHO Ha 3aceJaHNU KadeIpbl MAaTeMaTHIeCKOT0 aHaln3a U JuQGepeHInaIbHbIX YpaBHEHUH,

IMPOTOKOJI Ne OT «

» 20

I.

3aBenyromuii kageapoit
DK3aMeHaTop

Kpumepuu OoUueHuesanusn IK3amena

Homep 3a0anusn

Konuuecmeo oannoe

1-4

25

Bcero

100

10. KPUTEPUU OLIEHUBAHUSA

ITo xypcy mpeamnosaraercsi IpoBeleHHE MPOMEXKYTOUHOH aTTecTaluud B BUAE MOJYJIBHOTO
KOHTPOJISI, BBIOJHEHNE UHANBUAYALHONW pabOThI M 9K3aMeHa. DK3aMEH CHAI0T CTYJCHTHI C LETbIO

MTOBBIIICHNS PEUTHHTIA.

Pacnpeodenenue 6annos, Komopvie MoZym noay4ums CHyoeHnvl

6 npouyecce usyienui Oucuunﬂunbl

Oprann3zannoHHO CPC Bcero
yueOHasi paboTa NuauBuayanbHas MoayabHBIA KOHTPOJIb
cryaenra (pabdora B paGora
ayaAMTOPHUM)
Max 10 6annos max 20 6ayioB max 70 6amioB 100 OamoB
ILlIkana coomeemcmeus 6an106 HAYUOHATLHOU WIKATIE
Onenka Ounenka mo OuneHka 1o rocy1apcTBeHHOM HIKaJIe Onenka mo
no mxkajue | 100-6annbHoM (3x3amen, 1uddepeHUIMPOBAHHBIIN 3a4eT) rocyaapcTBeHHOi
ECTS HIKaJIe HIKaJie (3a4eT)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopomu1o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TECHO
D 70-74 3 (YAOBJIETBOPUTEIIBLHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyOBIETBOPUTEIIHHO) HE 3a4TE€HO
C BO3MO>KHOCTBIO TOBTOPHOM CAAYM
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F 0-34

2 (HeyIOBIIETBOPUTEIILHO)
C BO3MOXKHOCTBIO TTIOBTOPHOM CAa4H MPH YCIOBUU
00s13aTeTLHOT0 HA0Opa TOMOJIHUTEIIBHBIX OAJIJIOB

HEC 3a4TCHO

11.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOTI'O TIPOLECCA

JIeKUMOHHBIE U IPAKTUYECKHUE 3aHATUSA IPOBOAATCA B ayJUTOPHUAX, OCHALICHHBIX JOCKaMH,
napTamu.

12.

PEKOMEH/IOBAHHAS JIMTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3EMILISIPOB
B OHOJHMOTEKE

JouHY

Hanuumne
3JIEKTPOHHOM
BEPCHH B
IbC

Ocnoenasa numepamypa

Volchkov V.V. Introduction to Harmonic Analysis
[Electronic resource] : workbook / V.V. Volchkov, Vit.V.
Volchkov— Donetsk: DonNU, 2017. — Electronic data (1
file).

DJIEMEHTBl ~ TapMOHHUYECKOTO0  aHallu3a yaeOHo-
MeToguyeckoe mocobue / coct. B. B. Bomukos, But. B.
Bomukos. - Jlonenk : JlonHY, 2013. — 92.

10

ﬂonwmumeﬂbmm Jaumepamypa

Kynpssues, Jles JI. Kparkuil Kypc MareMaTH4ecKoOro
aHamu3a : B 2 1. : yueb6. g cTyneHtoB By3oB. T. 2 :
HuddepennnanbHoe ¢ WHTETPATbHOE  HCUHCICHHS
(GyHKLIUH MHOTUX ITepeMeHHbIX. 'apMoHHuecKuii ananus /
JI. 1. KynpsiBues. - Uzn. 3-e. - M. : ®uzmatnut, 2003. -
424 c

20

Teopus annpokcuMaiu ¥ rapMoHndeckuii ananus / B. I1.
MortopHsbIi u ap. ; MHCTUTYT NPUKIAAHOW MAaTEMaTUKU U
mexanuku HAH Ykpaunsl. - Kues : Hayk. nymka, 2012. -
314 c.

Teopuss anmpokcuMalMM | TapMOHUYECKUH aHaU3
[OnexTponnbiit pecypc] / B. II. Mortopusii u 1p. ;
[penkon.: A. M. KosameB (otB. pea.) u nap.] ;
HauvonaneHas axagemuss Hayk Ykpaunsl, HHCTHTYT
NPUKJIAJHOM MaTeMaTUKU U MexaHukH. - Kues : HaykoBa
nymka, 2011. - DnektponHsle ganHble (1 daitn).

Konmoropos, A. H. DOnementsl Teopun (GyHKIMA H
(YHKIIMOHAJIBHOTO aHan3a [Vueb. mocobue mar.
cnernuansHocteit yH-toB] / A. H. Kommoropos, C. B.
®omuH. - 5-e u3x. - M. : Hayka, 1981. - 543 c.Konmoropos
AH., ®omun C.B., DnemeHntsl Teopun QYHKIUH U
dbyHKIMoOHamsHOTO aHanm3a, M.: Hayka, 1981, 543c.

62

3acraBHblii, B. [1. AkTyanbHble mpo0IeMbl COBPEMEHHOTO
aHanm3a [ DIeKTpOHHBIN pecypce] : yueOHoe mocooue / B.
I1. 3actaBusiii, B. B. Bonukos, But. B. Bomukos ; TOY
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BIIO Jloneukwii HalMoHanbHBINA YHUBEpcUTeT, Kadenpa
MaTeMaTU4YeCKOro aHanm3a u 1udepeHImanbHbIX
ypaBHeHuH. - Jlonenk : JJonHY, 2017. - DnexTpoHHbie
nannbie (1 daiin). s uurareneit Hb JJonHY. Pasmep
daiina: 1,21 M6. @opwmar: pdf.
http://library.donnu.ru/el/ed/2024 VD84 .pdf

13. HNH®OPMAIIMOHHBIE PECYPChbI
(c yrazanuem Hazeanusi u NOJIHO20 3NEKMPOHHO20 adpeca)
KoHCrniekThl JIeKIuid, TEKCThl WHIUBUAYAIBHBIX 3aJaHU, KHUTU B JJIEKTPOHHOM BUJIC
HaxoJaTcs 1Mo cchlike: https://sites.google.com/site/gruppamatfak/

http://eqworld.ipmnet.ru/ru/library/mathematics.htm —y4eOHMKH ® JApyrue KHHTH TIO
MaTeMaTHKE;

http://ilib.mccme.ru/ —uHTEpHET-OMOMMOTEKAa BHUTanus ApHonbaa;
http://techlibrary.ru/ —Texnudeckas OnbnmorTeka;

http://donnu.ru/science/journals —aay4ansie xypHais [OY BITO «/loHenkuit HalMOHATLHBINA
YHHUBEPCHUTETY;

http://mondnr.ru/ — MunuctepcTBo 06pazoBanus u Hayku JJoneuxoit HaponHoit pecyonuku;

http://resobrnadzor.ru/ — Pecmybnukanckas ciry)x0a 1Mo KOHTPOJIO M Haa30py B cdepe
00pa30BaHUs U HAYKH;

https://miktex.org/ — oduuMaNbHBIA caiT CBOOOIHO pPACIPOCTPAaHSIEMON HACTOIBHON
n3garennsckoil cucteMsl MiKTeX;

https://www.sumatrapdfreader.org/free-pdf-reader.html — caiit Sumatra PDF;

http://www.winedt.com/ — opuIHanbHBIN caliT TEKCTOBOTO penakropa WinEdt;

https://inkscape.org/ — odunUaTbHBIHCAUT CBOOOJHOTO HMHCTPYMEHTa Il pabOTHI ¢
BeKTOpHOM Tpadukoii Inkscape;

https://www.wolframalpha.com/— caiit npoekra WolframAlpha;

http://old.exponenta.ru/soft/Maple/Maple.asp — o6pa3oBaTenbHbIi pecypc mo Maple.

14. IMIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatuBnas nuniensust JJOHHY Ne 46484614);

2. MicrosoftOffice (koprnopatusHas auuensus JOHHY nuuensus Ne 46472919);

3. MicrosoftVisualStudio (suuensus nporpammsl DreamSpark ans Bbicmmx y4eOHBIX
3aBEJICHUN );

4. Jlunensun GPL, Apache, BSD nns cBoGoanoro mporpammuoro odecrieueHust: FreelLab,
Scilab, R Studio, Python, Eclipse, FreePascal, TriesMode, Prolog, Antusupyc Kacnepckoro,
LinuxFedora, LibreOffice, AdobeAcrobatReader, xPDF, Blender, KOMIIAC-3D LT, Paint.NET,
Gimp.

Pabouas mporpamMmMa paccMOTpeHa | IepeyTBEepKIeHa Ha 3aceJaHnH Kadeapsl
¢ u3MeHeHusIMU (0e3 u3menenuit) va 20 TO/I.

13 2

ITporoxoi Ne oT 20 1.

3aBenyrouuii kadeapoit



http://library.donnu.ru/el/ed/2024_VD84.pdf

