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Mporpammy aucumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodeccop) AkceHTbes J1.A.
Kadbenpa marematnyeckoro aHanmaa otaeneHne matematuku , Leonid.Aksentev@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHust oucumnnnHbl "KOMANEKCHbI aHanma" sensietcs nony4eHne 6a3oBblx 3HaHUI Mo
KOMMIEKCHOMY aHanu3y. B npouecce nay4yeHns Kkypca CTyaeHTbl ycBamBatoT AndodoepeHumanbHble,
NHTErpanbHble N reoMeTpnyeckne CBOMCTBA aHanuTuieckux dpyHkumin. CtyaeHTbl npuobpeTatoTt
HaBbIKW OENCTBUA HAL KOMMIEKCHbIMA YUCnaMn, NPeaCTaBNEHNS aHaNNTUYECKNX CPyHKUMIA psaamu
Tennopa v JlopaHa, y4atcs BblYUCNATb KOHTYPHbIE U Pa3/INyYHbIE ONpeaeneHHble UHTerpanbl ¢
MOMOLLbIO BbIYETOB, CTPOUTb KOHAPOPMHbIE 0TOBPaXEHUS! 3NEMEHTAPHbLIMK PYHKLMSMU U MPUMEHATb
NX K pacyetam naockux nonein.

I'Ipm OCBOEHN OnCUMNNNNHbI Bblpa6aTbIBaeTCﬂ 06LI.I,eMaTeMaTVI‘-IeCKaFI KynbTypa: YMEHNE NOrn4ecku
MbICTNTb, NPOBOONTb O0OKa3aTe/bCTBa OCHOBHbIX yTBGp)KJJ,GHVII?I, yCTaHaBnnBaTb JIOrM4eCckmne CeA3n
MeXay NMOoHATUAMU, MPUMEHATDb NONyYEeHHbIE 3HAHUA ONA peWeHna 3anay, CBA3aHHbIX C
npunoXxXeHnaMmm MeTonoB KOMMIEKCHOIo aHanmaa B MexaHuke.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 63.6.5 NpodgheccroHanbHbIn" 0CHOBHOM
obpasoBaTtenbHol nporpammbl 010800.62 MexaHunka 1 MaTeMatu4eckoe MoOennpoBaHue
oTHocmKTCS K 6a3oBoii (obwenpodeccroHanbHoi) Yactu. OcBanBaeTcs Ha 2 Kypce, 4 cemecTp.
OucumnnuHa BxoamT B 6a30Byt0 YacTb npodheccrnoHanbHoro umkna b3, B5.

Monyyaemble 3HaHWSt He0bX0AMMbI NS NOHUMAHWS 1 OCBOEHUSI KYPCOB MO YPaBHEHUSIM
mMaremaTnyeckom omsnku, No gupdoepeHumnanbHbiM ypaBHEHNAM, a TakXe KYPCOB Mo NPoduIbHbIM
AncumMnanHaM HanpasleHUs MEXaHUKN U MaTeMaTn4eckoro MoaennmpoBaHus.

CJ'IYI.IJaTeJ'II/I OONXHbI BNaaeTb 3HAHNAMU NO OAUCLUUNIMHAM MatemMaTtnyeckuin aHanms, anre6pa.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTtate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwmcpoBka
LLincpp komneteHumu npuobpetaemon KOMNETeHLUN
MK-1
YMeHve Ha OCHOBe aHanmsa yBUaeTb N KOPPEKTHO
(npodpeccunoHanbHble
KOMMETEHLIN) cgoopmynupoBaTtb pesynbTtart

B pesynbtate 0CBOEHUS ONCUMMNAUHBI CTYAEHT:
1. QONXEeH 3HaThb:

npeacTaBneHnst aHanMTn4Yeckmx oyHKUMi psioamm Tenopa v JlopaHa, HayYMTbCs BbIUCISATD
KOHTYPHblE MHTErpasbl U pas3nnyHbie onpeneneHHbIe NHTerpanbl C MOMOLLbIO BbIYETOB;

2. DONTXEH yMeTb:

CTPOUTb KOHCPOPMHbIE OTOBPAKEHMS C MOMOLLBIO ANEMEHTAPHbBIX PYHKLUNIA N MPUMEHSTb NX K
pacyeTam naocKMX rmapoOMEXaHNYECKMX U ANEKTPOCTATUYECKMX MONEN;

3. 0OMXEeH BnageTb:

LEACTBMAMUN HaQ KOMMNEKCHBbIMY YMCamMu, YCBOUTb andpdpepeHumnanbHble, UHTErpanbHbIe 1
reoMeTpuYecKmne CBOMCTBa aHaNMTNYECKMX OYHKLNIA.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

Brnapetb nencTBuamMn Hag KOMMIEKCHbIMU YMcnamu, yCBouTb andpdoepeHumanbHble, UHTerpasnbHble
N reoMeTpuyeckne CBOMCTBa aHANMUTUYECKNX CPYHKLINIA
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4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMINIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 4 ceMecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);
54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Paspen UX TPYO0EMKOCTb
N|  Acumnnae)  Gemeotpo SCT, (2 wacax) oo
MpakTnyeckmellabopatopHbie
HeKu,uw 3aHATUA pa60TbI
Tema 1. .
1. KOMMNEKCHbBIE 4 1-2 4 0 4 yCTHBIV OMpoC
4YMCNA
Tema 2. DYHKUNN KOHTpONbHas
2. [KOMMEKCHOIO 4 2.3 4 0 4 pa6ota
NEPEMEHHOIO
Tema 3. .
3. [KOH®OPMHBIE 4 36 | 10 0 10 yCTHBIV OMpoC
OTOBPAXEHUS
Tema 4. OBLUNE KOHTpONbHas
4, NPMIHLIMTIbI 4 7 4 0 2 abota
" [KOH®OPMHbBIX P
MPEOBPA30OBAHUI
Tema 5. 5
KOMIMJIEKCHbI YCTHbIN ONpocC
5 INOTEHUMAN 4 | 89 | 4 0 4
MIOCKOro Nons
Tema 6. UHTEIPAJT OT KOHTPO/NbHas
6. [KOMMEKCHOW 4 9 2 0 2 pabota
DdYHKUMN
7. |Tema 7. PSLOBI 4 1011 | 4 0 6 YCTHBI OMpOC
Tema 8. OCOBbIE KOHTPOTbHAsA
8. TOUKW U BBIYETHI 4 11-13 4 0 8 paboTa
Tema 9. .
9. [AHANIMTUYECKOE 4 | 1314 | 4 0 2 YCTHBI ONpoc
MPOOONXEHUE
Tema 10.
10.|0ONONHUTENBHbIE 4 | 1418 | 8 0 6
BOMPOCH

PernctpaumoHHbin Homep 81721715
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn":‘)""mv;“b'/ Cemectp cemecTpa (B yacax) ‘ll(ompgmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUA paborbl

Tema . NIToroeas 9K3ameH

4 0 0 0
doopma KOHTpoOns
Ntoro 48 0 48

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. KOMMJEKCHBIE YNCJIA
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KOMMNEKCHbIE YACJTIA KomnnekcHoe 4ncno, ero n3obpaxeHne Ha NnocKoCTn, Moaynb v
aprymMeHT KOMMnekcHoro Yucna. [leinctsmsa ¢ komnnekcHbiMu Yncnamu. Cdpepa KOMMIEKCHbIX Yncern.
Crepeorpadmyeckas npoekuns n 6eckoHeYHo yaaneHHas toyka. JluHmm n 06-nactm Ha
KOMMNMEKCHOWM nnoc-kocTu. KoMnnekcHble nocne- oBaTenbHOCTU 1 psabl.

naboparopHasi pabora (4 4aca(oB)):

KOMIMJIEKCHbBIE YACA. Onepauun ¢ KOMNIeKCHbIMK Yucnamu. [1ByMepHble 06beKTbl Ha
KOMMNEKCHOM MNOCKOCTH.

Tema 2. PYHKUNUN KOMMNNEKCHOIO NEPEMEHHOIO
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OYHKUNN KOMITTIEKCHOIO NMEPEMEHHOITO OnpeneneHve aneMeHTapHbIX OYHKUNIA Ha
KOMMNEKCHOM MNOCKOCTU. DYHKLUMOHANbHbIE MOHATUSA: QOYHKUNS, ee OeNCTBUTENbHAA U MHUMaS
yacTtu, npegen PyHKUnM, HeNnpPepbIBHOCTb, AMdepeHUNPYEMOCTb MO KOMMIEKCHOMY NepPeMEHHOMY.
Ycnosus Kowun-PumaHa. AHanutudeckne (perynsapHole) oyHkunn. ConpsiXeHHble rapMOHMYeckmne
doyHKUun. BocctaHoBneHne perynspHom oyHKUUM NO BELWECTBEHHOM UM MHMOWM ee 4acTu .

naboparopHas pabora (4 4aca(oB)):

Ycnosus Kowun-Pumana. AHanutuyeckne coyHkuMn. ConpsXeHHbIe rapMOHMYeckne oyHKLUNN.
BoccTtaHoBneHve aHanntuyeckom oyHKUMM Nno BeWeCTBEHHOM NN MHUMOM ee YacTh . KoHTponbHas
pabota €1

Tema 3. KOH®OPMHbIE OTOBPAXKEHUSA
ek MoHHoe 3aHsiTue (10 Yaca(os)):

KOH®OPMHbIE OTOB-PAXEHWNSA MNMpeobpasosaHne, NPOM3BOANMOE NMHERHOW OYHKLIMEN.
Oc-HoBHas xapakTeprcTuka KOHOPMHOro npeobpasoBaHns. [eoOMETPUYECKNIA CMbICTT MO-LYNS U
aprymeHTa npouasogHoii. lNpeobpasoBaHune NnocpencTsoM ApobHO-NnHenHon doyHkumm. Kpyrosoe
CBOMCTBO APOOHO-NMHERHOM hyHKLMKN. CBOACTBO MHBA-PUAHTHOCTW aHrapMOHNYECKOrO OTHOLWEHMNS
npw opobHO-NnHenHoM npeobpasoBaHun 1 ero NnpuMeHeHne. CBOMNCTBO CUM-METPUN
LPOBOHO-NMHENHON CPYHKLUN C LOKA3ATENBCTBOM NEMMbI O CUMMETPUYHBIX TOYKax. [Mpumepbl Ha
NPUMEeHeHne KpyroBoro CBOMCTBa U CBOMCTBA CUMMETPUU C UCMONb30BaHNEM TOYEK, CUMMETPUYHBIX
OTHOCWUTENBHO [BYX OKPYXHOCTel. MNpeobpasoBaHms, KO-TOpPbIE MPON3BOAAT CTEMNEHHASA (OYHKLMS,
nokasatenbHas v norapugommyeckas yHkLMKn, yHKUMS XKyKoBCKOro 1 obpatHas K Heil.
TpuroHomeTpuyeckne, runepbonmyeckmne oyHKLUN 1 obpaTtHble K HUM..

naboparopHas pabota (10 yaca(oB)):

KOH®OPMHbIE OTOBPAXEHWA JTnHeliHas dpyHKuns, BpobHO-NNHEnHas oyHKLMS, CTENEHHAs,
nokasarefnbHas v norapugommyeckas yHKLMN, yHKUMS XKyKOBCKOro 1 obpatHas K Heil.

Tema 4. OBLUUE NPUHLUNMNbI KOHMOPMHbIX MPEOBEPA30OBAHUN
JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 81721715 5AE
CtpaHnua 5 ns 13. 111 YHI:I

S OEMALIGH



Mporpamma ancumnnuHbl "KomnnekcHolin aHanns"; 010800.62 MexaHuka n matematnieckoe MogennpoBaHne; npodeccop, a.H.
(mpodpeccop) AkceHTbes J1.A.

OBIWWME MPUHLINMBI KOH®OPMHbLIX MPEOBPA30OBAHUI MoHaTuS 0 Teopeme PriMaHa 1 o
COOTBETCTBMUN FPaHULL NPU KOHPOPMHOM OTOBPaKEHMM, MPUHLIMN COXPaHeHNs obnacTu, Kputepwuii
noKanbHOW OAHONMCTHOCTI, 061aCTN OAHO-NMCTHOCTU 3N1EMEHTAPHbIX OYHKUMIA. PMaHOBbI
NOBEP-XHOCTW ONSi SNEMEHTaPHbIX PYHKLMA. TOUKM BETBNEHNS N PErynsipHble BETBU. XapakTep
HEKOHJPOPMHOro NpeobpasoBaHns B ManoM. JlokanbHas v rnobanbHas CTpyKTypa pMMaHoBOWA
NO-BEPXHOCTW.

naboparopHas pabora (2 4aca(oB)):

KoHTponbHas pabota €2

Tema 5. KOMMNNEKCHbIA NOTEHLIMAN NNOCKOIro nons
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KOMIMJIEKCHbIV MOTEHUWAJT MNNOCKOIO MNOJIA OnpeneneHne KOMNIEKCHOro noteHumana u
€ro CBs3b C reoMeTpuyecknmy npeobpasoBaHusmMn. mapomMexaHM4eCcKnii CMbiCn 0COBbIX TOYEK
aHanMTN4eckmx (perynspHbix) oyHKUMiA. MpuMepbl pacyeToB NNOCKMX NONein: 06TekaHne BbICTyNa,
nonHoe obTekaHne Kpyra, obTekaHme npodouns Kpbina n opMynmpoBka TEOPEMbI O MOLHEMHON
cune, Te4eHUs B KaHane u B KonbLesor obnactu. [pyrve Buabl NNOCKMX NONEN.

naboparopHas pabora (4 4aca(oB)):

PacuyeTbl nnockmx noneii: obtekaHne BoicTyna, nonHoe obTekaHune kpyra, obTekaHne npodpuns
Kpblna

Tema 6. UHTEMPANT OT KOMMNNEKCHOWU ®YHKLUN
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

WHTEFPAN OT KOMMNNEKCHOW ®YHKLUWW OnpeneneHune nHTerpana u ero cBOMNCTBA.
WHTerpanbHas Teopema Kowwn gns npocToro n cOCTaBHOro KOHTypoB. VHTerpanbHas goopmyna
Koww. NHTerpan tuna Kowwn. CywecTBoBaHne Npon3BoaHbIX N0OOro nopsiaka y perynspHbix
doyHKUMIA. Teopema 0 cpefHeEM U NprHUMN Makcumyma moayns. Teopema Mopepbl. [NepBoobpasHas,
gopmyna HototoHa-J1elibHunua. Teopema JlnyBmunns

naboparopHasi pabora (2 4aca(oB)):
WHTerpanbHas coopmyna Kouwn.

Tema 7. P 0bl

JNeKLMoHHOoe 3aHsiTne (4 4yaca(os)):

PALbl PaBHoMepHas cxoonMOCTb OYHKLUMOHANMBLHOMO paaa. [prusHak paBHOMEPHOW CXOANUMOCTN.
AHarnoru Teopem 0 paBHOMEPHO CXOASWMNXCS panax n3 BelwecTBeHHOro aHannaa. Teopema
Beitep-wrpacca. CteneHHble psiabl. Teopema Abenst n Kpyr CXooMMocTu. EQNHCTBEH-HOCTb
pasnoxeHns pyHkumm B cteneHHom psg. Pan Tennopa n paguyc cxoommocTtu ero. Psn JlopaHa,
obnactb ero cxoauMocTu. EQMHCTBEHHOCTb NPEACTaBNEHNS PErYNSPHO PYHKLMM PSLOM MO LebiM
MONOXUTESIbHBbIM U OTPULATENbHBIM CTEMNEHSM.

naboparopHas paborta (6 4aca(oB)):

PasnoxeHne goyHkumn B psag Teinopa n pag JlopaHa. OnpoeneHne obnamMT CXOOUMOCTMW.
KoHTponbHas paboTa €3

Tema 8. OCOBbIE TOYKU U BbIYETbI
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OCOBbIE TOYKW U BbIYETbI Knaccudomkaums n3onmpoBaHHbIX 0COObIX TOUEK PerynspHbIX
oyHKLMIA. YCTpaHnmas ocobas Touka. Hynu perynspHoin pyHkumm, nopsaaok Hyns. Teopema
€[MHCTBEHHOCTU ANs perynsipHbIX PyHKUMA. Teopema o CBA3U NONoCcoB U Hynewn. Teopema
Coxoukoro, noHsATue o teopeme lMNukapa. Knaccudpmkaums ocobbix To4ek B 6ECKOHEYHOCTU.
HewnsonmpoBaHHble 0cobble TOYKM M TOYKU BeTBNeHMs. Knaccudukaums gyHkumin. OnpeneneHune
Bbl4eTOB. POPMynbl 4N1S BbIYUCNEHNS BbIYETOB B KOHEYHOM TOUKE 1 B 6eckoHeyHocT. OCHOBHAs
Teopema 0 BblyeTax. BblyncneHne KOHTYpHbIX MHTErpanos. BoluncneHne onpeneneHHbiX MHTerpanos
OT BeLEeCTBEHHbIX (PYHKLUUIA C nomoLlblo BbiveToB. OueHkn nHterpanos 1 nemma XopgaHa. BoiBog
doopMyn Ans MHTerpana no pasnuyHbIM OTpe3kaM OT MHOrO3HaYHbIX Ha NIIOCKOCTN PYHKLWIA.
[MpuMep nHTerpana oT MHoro3HavyHowm cpyHkumn. MNpuHuun aprymeHTa. Teopema Pywe, ocHoBHas
Teopema anrebpsi.

naboparopHas pabora (8 yaca(oB)):

KETPOHHBH
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BblumcneHne KOHTYpHbIX UHTErpanoB. BolumcneHne onpeneneHHbiX MHTErpanos OT BELWECTBEHHbIX
doyHKLMI € noMoLwbio Bbli4eToB. OueHKn nHterpanos n nemma XopgaHa. Beisog oopmyn ons
WHTerpana rno pasnnyHbiM OTpe3kam OT MHOMO3HA4YHbIX HA MNOCKOCTM QOyHKLUMIA. [TpuMep uHTerpana
OT MHOMO3HA4YHOW CPyHKLUUMK

Tema 9. AHAJIUTUYECKOE NMPOOOJIXEHUE

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

AHANIMTUYHECKOE NMPOOOJTXEHNE AHanuTnyeckoe npogon-xeHue no HenpepbiBHOCTU.
MpuHumn cummeTpun. Boisoa popmynbl Kpnctodpdoens-Lisapua. OtobpaxeHne nonynnockocTn Ha
NpAMoyronbHuK. MNMoHATME 06 aNNMNTUYECKUX GOYHKUMAX. AHANUTUYECKMIA ANEMEHT 1 €ro
npogonxe-Hue. NonHaa aHanuTnyeckas PyHKUNS B cMbicnie BeepwTtpacca, NoHsATMe o ee
PVYMaHOBOW NOBEPXHOCTU.

naboparopHas pabora (2 4aca(oB)):

KoHTponbHas pabota €4

Tema 10. AOMNOJIHUTEJIbHbIE BOIMNPOCbHI

JIeKLLMOHHOe 3aHsiTue (8 4aca(os)):

OOMOJTHUTENbHbBIE BOIMPOCHI PasnunyHble npeactaBneHns perynsipHbiX doyHKLNIA 1
npubnuxeHne aTux yHKUKMA nonmHomamn. Popmynmposka TeopeMbl PyHre. TeopeMmsl
€[MHCTBEHHOCTU ANS PerynspHbIX PyHKUUA. POpMynbl ANS rPaHUYHbIX 3HAYEHWA HTerpana tuna
Koww. NHTerpan MNyaccona u Weapua. KpaTtkuin 0630p passntus Teopmm oyHKLNIA KOMMNEKCHOMO
nepemMeHHoro. Ponb aToli Teopun B MaTeMaTke 1 ee NPUnoXe-HUsX.

naboparopHas pabora (6 4aca(oB)):

lMpumeHeHwe nHTerpanos Tnna Kowwn npu peweHnmn Kpaesblx 3agad. MHTerpan NyaccoHa u Weapua.
NToroeas koHTponbHas paborta.

4.3 CTpyKTypa u copepxaHue caMOCTOATE/IbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
o ¢‘0pr| KOHTpOns
Pasnen Hepens | camocTostensHon [TpyA0eMKOCTb b
N ducuunnuHbl ceMeCTpcemecha paboTbl (B yacax) camoc;oﬁsgfb::wou
CTyOeHTOB P
Tema 1. HenctBus ¢ E(F))l\(:asmgo
1..KOMIMJTEKCHbIE 4 1-2  [KOMMNEeKCHbIMU 6
UNCIA yucnamm SafaHM.
' KoHcynbTaums
Onpenenenve Egn(::zﬂ;?o
Tema 2. DYHKLNN 3aNieMeHTapHbIX 3a0aHns
2..KOMIMJIEKCHOIO 4 2-3  |doyHKUMI Ha 8 KoHe m:%auvm
NEPEMEHHOIO KOMMNEKCHOVA Komgoan py
MIOCKOCTN. pabota @1
MNpeobpasoBaHus,
KO-Topble
npon3soaat
Tema 3. cTeneHHas Egh(::ﬁz;?o
3.KOH®OPMHbIE 4 3-6 |pyHKUMS, 4 3ananns
OTOBPAXEHUNA nokasaTtenbHas u KoHC nﬁaum
norapugommnyeckas y
pyHKUMKN, PYHK
. 3AEKTPOHHELBH
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Buabl
N DopMbl KOHTPONS
Pasgen Hepens | camocTosiTenbHON [TpyAoeMKoCTb "
AducumnnuHbl Cewlechcemecha paborthbl (B wacax) caMOCTa%’gfb':b"o"'
CTyAOeHTOB P
XapakTtep
HEeKOHPOPMHOro n
bpa3oBaHus posepka
Tema 4. OBWWNE fpeo JomallHero
APUHLIMMbI 4 N 4 3a7aHs.
IKOHO®OPMHbIX F0BANLHAS KoHcynbTauus
NMPEOBPA3OBAHNU CTPYKTYPa KoHTponbHas
pYMaHoBOW pagota 2
Nno-BEPXHOC
Tema 5. . [Mposepka
KOMMNEKCHBbI/ 4 | g [npameps ,  |nomaurero
IMOTEHUMAR D i e 3a0aHus.
MIOCKOro rnonsd KoHcynbTauus
Mposepka
Tema 6. UHTEFPAN OT NHTerpanbHas JomaliHero
|KOMMAEKCHO 4 g |(Popmyna Kouw. 4 [amannn.
OYHKLINM HTerpan Tuna OHCyNbTauUms.
Kowmw. KoHTponbHas
pabota €3
. Psan Tei-nopa un
paaunyc [Mposepka
14 |cxommmocTw ero. IOMalLHEro
|Tema 7. PA bl 4 10-11 Psin Jlopara, 6 sananms.
obnactb ero KoHcynbTaums
CXOOUMOCTMW.
Onpepenenve
BbIYETOB.
Tema 8. OCOBbIE 4 | 1143 bruoton s 10 [samamus.
ITOYKU U BbIHETDI KOHEUHOM TOUKE KoHcynbTauus
1B KoHTponbHas
6EeCKOHEYHOCTN. pagota ¢4
OcHoBHas Te0
Tema 9 OTobpaxeHue KoHcynbTauus.
|AHANUTUYECKOE 4 | 13-14 [nonynnockocTy 2 Vitorosas
MPOLOOMXEHVE Ha KOHTPONbHas
NPAMOYrONbHYK. pabota
Ntoro 48

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

NneKkunn, NpakTnYeckme 3aHATUS, KOHTPONbHbIE paboTbl 1 9k3aMeH. B TeyeHne cemectpa CTyaeHThl
pelwaroT 3a4a4n, ykasaHHble npenogasartenemM, K KaxaoMy npakTn4eckomy 3aHatuio. B teyeHue
cemMecTpa NpoBOASATCA KOHTPOSbHbIE PaboThl (Ha NpakTNYeckmx 3aHATUsIX). K akaameHy
LOMYCKaKTCS CTyAEHTbI, NOKa3aBLWMNE NONOXUTENbHbIE pe3ynbTaThl MO TEKylel paboTe B TeHeHNe
cemecTpa.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tema 1. KOMIMJIEKCHbIE YACJIA
MNpoBepka nomauwHero 3agaHus. KoHcynbTtaums , npvMepHble BOMPOCHI:

Tema 2. DYHKUUUN KOMMNNEKCHOIO NEPEMEHHOIO
Mpoeepka nomauwHero 3agaHms. KoHcynbtauns KoHTponbHas paboTta €1 , npyMepHbie BONPOCHI:

3a KoHTponbHyo paboty €1 10 6annos. OToeneHne BELWECTBEHHOW U MHUMOW YacTeln ans
KOHKPETHbIX KOMNNEKCHbIX GyHKLMIA. BblyepumBaHne obnactu no 3agaHHOMy HEPaBEHCTBY.

Tema 3. KOH®OOPMHbIE OTOBPAXKEHUA
MNpoBepka nomawHero 3agaHus. KoHcynbtaums , NpuMepHble BOMPOCHI:

Tema 4. OBLUUE NMPUHLLMNbl KOH®OPMHbIX MPEOEPA30OBAHUN
MpoBepka nomauwHero 3agaHms. KoHcynbtauns KoHTponbHas paboTta €2 , npyMepHbIe BONPOCHI:

3a KoHTpOonbHyto paboTty €2 10 6annos. MNprMeHeHne OPOOHO-NMHERHBIX (OYHKUMIA Npw
oTobpaxeHun kpyrosbix obnacTein. XapaktepucTrka obpasa, Korga 3agaHa ncxonHas obnactb u
anemeHTapHas yHKLMS B HEWA.

Tema 5. KOMNNEKCHbIV MOTEHLMAJ MIOCKOIro nong
MpoBepka oomawHero 3agaHus. KoHcynbtaums , NprMepHble BOMPOCHI:

Tema 6. UHTEMPANT OT KOMMNNEKCHOW ®YHKL NN
MpoBepka gomauwHero 3aaaHns. KoHcynbtauus. KoHTponbHas pabota €3 , npyMepHble BONPOCHI:

3a KoHTpOonbHyto paboTty €3 10 6annoB. Pa3noxeHne KOHKPETHbIX (OYHKLMIA B psig Teinopa v B
psn JlopaHa. OnpenenexHne 1 Bol4UCNEHNE XxapakTepa 0COObIX TOYEK U BbIYETOB B HUX.

Tema 7. P 0bI
MpoBepka noomawHero 3agaHusi. KoHcynbTaumst , NpMepHble BOMPOCHI:

Tema 8. OCOBbIE TOYKHU U BbIYETDI

MNpoBepka nomawHero 3agaHus. KoHcynbtaumsa KoHtponbHas pabota €4 , npyMepHble BONPOCHI:
3a KoHTpOonbHyto paboTty €4 10 6annos. BbluMcneHne KOHTYPHbIX MHTErpanoB Yepes BblYeThl.
PewweHne npuMepoB € BEWECTBEHHBIMU MHTErpanamm OT NEPUOANYECKMUX GOYHKLMA 1 C
HecobCTBEHHbIMY MHTErpanamm no BewecTBEHHON OCH.

Tema 9. AHAJIUTUYECKOE NMPOOOJIXEHUE

KoHcynbTauus. Toroeast KOHTponbHas paboTta , NpMepHble BONPOCHI:

3a nToroByo KOHTPONbHyto paboty 10 6annos

Tema 10. AOMNOJIHUTEJIbHbIE BOIMNPOCbHI

Tema . UToroesasi popma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMEHY:

BCE BMObl TEKYLLEr0o KOHTPONS YCNEeBaeMOCTH 1 aTTecTaLmm no NToram OCBOEHNS OUCUUMNIVHDI
oueHusatotcs no 100-6annbHON PENTUHIOBO cucTeMe, NpuHATON K KDY. Sk3ameHbl oLeHNBaOTCS
NepeBofoOM HabpaHHbIX N0 AMCUMNANHE 6aNN0B B OLEHKN: HEYLOBNETBOPUTENBHO,
yOOBNeTBopuTeNnbHO, xopowo, otanyHo. NPOIMPAMMA 9K3AMEHA

1. BBEOEHUWE B TOKI

LeicTtena ¢ komnnekcHbiMK yncnamm. Capepa KOMMNeKCHbIX Yncen. JIuHum n obnactm Ha
KOMNnekCHowm nnockoctn. KomnnekcHble nocnepo?sarenbHocTn n psabl. Onpenenexuve
aNeMeHTapHbIX PYHKLUNA Ha KOMM?N1EKCHON NNOCKOCTU. DYHKLIMOHANbHbIE MOHATMA (5
onpeneneHunin).

Ycnosusg Kown-PumaHa. ConpsixkeHHble rapMoHMYeckme oyHKUnn. BocctaHoBneHE perynspHom
QOYHKLMN NO BELWECTBEHHOW N MHUMOW YacTu ee.

KETPOHHBH
B_EPCHTET
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KomnnekcHbIli noTeHuman nnockoro nonsi. CBsi3b ¢ reoMeTpu4eckmMm npeobpasoBaHnsMu.
MpeobpasoBaHne, NPOM3BOAMMOE IMHEHOWN doyHKUMeRn. OCHOBHAas XxapakTepucTnka KOHPOPMHOro
npeobpasoBaHust. FeoMeTpUYecKkunin cMbiCn Moayns U apryMeHTa npon3soaHoii. MNpeobpasosaHue
MOCPELACTBOM APOOHO-NMHENHON pyHKUMK. [Mep?Boe KpyroBoe CBOMCTBO OPOOHO-NNHERHOW
doyHKUMW. VIHBapMaHTHOCTb aHrapMOHMYECKOr0 OTHOLWEHMS NpY OPOOHO-NTNHEAHOM
npeobpasoBaHun. Btopoe kpyroeoe cBoictBo. CBONCTBO CUMMETPUN OPOOHO-NMHERHON PYHKLIMMN C
[0Ka3aTenbCTBOM IEMMbI. 3aMeyaHns 0 CUMMETPUYHBIX TOYKax. 4 NpumMepa Ha NPUMEHEHNEe CBONCTB
(KpyroBoro v CUMMeTpPUK) C NOOPOOHLIMM NMOSICHEHNSIMIA.

MNpeobpazoBaHune, KOTOPOE NPOM3BOANT CTENeHHas oyHKUMS, ¢ NnpuMepamu. MNpeobpasoBaHus
NOCPELCTBOM NokKasaTe/bHOW 1 NorapugoMMYeckoin goyHKUMM ¢ npuMmepammn. OyHkumns XKyKoBCKOro v
obpatHasi Kk Heii. [MpumMepbl 1 NoHsiTUE Npodounst Xykosckoro. MpeobpaszoBaHns NOCPeaCTBOM
TPUrOHOMETPUYECKMX PYHKLIMIA 1 06paTHBIX K HUM.

PumaHoBa NoBepxHOCTb CTENEHHOM (PYHKLUMW. TOYKM BETBNIEHUS U PEryNapHbIe BETBU. XapakTep
HEKOHJPOPMHOro NpeobpasosaHns B ManoM. JlokanbHas n rnobanbHasi CTPyKTypbl PYMaHOBOM
NoBepXHOCTW. PYMaHOBbI MOBEPXHOCTU, CBA3AHHbIE C NOKa3aTeNbHON yHKUMEN N (PyHKLUMEN
Xykosckoro.

O6wwue NprHUMNBLI KOHGOPMHBIX NpeobpasdoBaHuii (1-g n 2-g Teopembl). ObWwme NPUHLKMNDI
KOHCPOPMHbIX Npeobpa3oBaHuii (3-1, 4-9 n 5-9 Teopembl). O6nacT 0OAHONNCTHOCTM ANEMEHTAPHbIX
PYHKUWNA.

Pacuet ob6TekaHus BbicTyna. [lonHoe ob6TekaHme kpyra u npoduns. Te4yeHne B KOnbLEBOW 06nacTu.
CB$13b C 3N1eKTPOCTaATUKOWN.

2. UHTEIPAJbI 1 PAOb

WHTerpan oT pyHKUMM KOMMNIEKCHOrO NepeMeHHoro 1 ero ceonctea. Teopema Kowwn B aByx
oopmax. NHTerpan Kowwn. CywecTBoBaHne Npon3BoAHbIX I0O0ro nopsiaka y perynspHbiX qoyHKUNIA.
Teopema o cpenHeM v npuHUMn Mmakcumyma moayns. Hterpan tuna Kowwn. Teopema Mopepbi,
doopMyna ans Bbl4UCNEHNS onpeneneHHoro nHterpana.Teopema Jlnysmunns.

PaBHOMepHas cxoaMMoCTb (PyHKUMOHaNbHOro psaaa. lNpusHak paBHOMepHoW cxoammocTu. AHanoru
TEeopeM O PaBHOMEPHO CXOLAWMXCA psOax n3 BelwecTseHHoro aHanuaa. Teopema Beneputpacca.
CteneHHble paabl. Teopema Abens 1 Kpyr CXoaMMocTn. EQNHCTBEHHOCTb Pa3noXeHns perynspHom
oyHKUMK B cTeneHHon paa. Psn Terinopa. OcHoBHas Teopema v npakTnyeckmne npuémbl C TpeMs
npumMepamm 13 NpPakTUKK.

Pan JlopaHa (ocHoBHas Teopema). EAMHCTBEHHOCTb NpeacTaBneHNs perynspHon oyHKLMM PSaoM
no uenbiM cTeneHsM. NMpaktuyeckmne npmemsl No psaaam JlopaHa ¢ npumepamun na npakTuku.
Knaccndgomkaums n3onmpoBaHHbIX 0COBbIX TOYEK PErynsipHbiX doyHKUMIA. YcTpaHuMas ocobas Touka.
Teopema 0 CBSA3M NONKOCOB U Hynen n Teopema o Hynax. Npumepbl. Teopema Coxoukoro.
Knaccudpmkaums ocobbix Touek B . HensonnpoeaHHbie 0cobble TOYKM 1 TOUKM BETBEHMUSI.
Knaccudpmkauns oyHKUNA.

dopMynbl NSt BbIYUCNEHWUS BbIYETOB B KOHEYHOM ToYKe. POpMyIbl AN1S BbIYVCTIEHNS BbIYETOB .
OcHoBHasl TeopeMa 0 BbldeTax. BoluncneHme KOHTYpHbIX MHTerpanos. Cneacteusi M3 OCHOBHOM
TEOPEMbI O BblyeTax. BbluncneHve onpeneneHHbiX MHTErpanos OT BEWECTBEHHbIX (OYHKLUWIA C
MOMOLLbIO BbIYETOB.

BbluncneHne nHTerpanos, B YaCTHOCTM, KOrAa goyHKLMS UMEET NonsipHble 0COBEHHOCTM Ha OCH.
OueHku nHTerpanos 1 nemma XopaaHa. BoiBoa cpopMyn 4nst UHTErPanoB No pasnnyHbIM 0Tpe3kam
OT MHOFO3Ha4HbIX Ha NMNOCKOCTM CPYHKUMIA. Mprmep nHTerpana oT MHOrO3HaYHOM CPYHKLUN.

MpuHumn aprymeHTa. Teopema Pywe, ocHoBHas Teopema anrebpbl. AHaNMTUYECKOE NPOLOSIXEHNE
no HenpepbiBHOCTW. MpnHUKMN cummeTpun. Boisog goopmynbl Kpuctododpens-Lsapua.
OT0b6paxeHne NonynaockoCT Ha NPSIMOYrofibHUK. MNoHATME 06 annnMnTUYecknx coyHkUmsx. MonHas
annunTnyeckas PyHkumsa. TeopeMbl eOUHCTBEHHOCTU AN PErynsapHbIX PyHKUMA. PopMynbl A5
rpaHnYHbIX 3Ha4YeHu nHterpana Tuna Kown.

Obpa3zeu bunera:
1.CyuwecTBoBaHNe Npou3BoaHbIX Nt0OOro nopsiaka y perynsipHbix qoyHKLUWIA.
2.KoMnnekcHble nocnenoBaTenbHOCTM U paapbl.

3. MNycTtb f(z)=Cc_2z"2+c_32z"3 +... perynapHa B To4ke z=0(c_2 ne0). Hantn res (1 / f (z)) B Hyne.
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4. NpooonxuTb No NPUHUMNY cumMmeTpumn pyHkuuio f(z)=e”z, Imz>0, B HUXHIOKO MONYnI0CKOCTb.

7.1. OcHOoBHas nuTeparypa:

1.EBrpacpos M.A. AHanuntuyeckne cpyHkumn. Cankt-MNetepbypr: JlaHb, 2008. - 448 c.
http://e.lanbook.com/books/element.php?pl1_id=134

2. WabyHmH M.N. Cupopos HO.B. - Teopnst coyHKLMIA KOMMNEKCHOIO NEPEMEHHOTO. - M.:
BuHoMm. NabopaTtopus 3HaHuin, 2013. - 248c¢. http://e.lanbook.com/books/element.php?pl1_id=42610

3. Mpueanos W.W. - BeeneHne B Teoputo PyHKLMIA KOMMIEKCHOrO nepemMeHHoro. - CaHkT-lNeTepbypr:
Naxb, 2009. - 432 c. http://e.lanbook.com/books/element.php?pl1_id=322

7.2. lononHuUtenbHasa nuteparypa:
Cb60opHMK 3aa4 No TeopuM OYHKLIMIA KOMMNEKCHOIr0 NePeMEHHOro 1 onepauroHHOMY UCHUCNIEHNIO,
AkceHTbeB, JleoHng AnekcaHgoposud, 2005r.

BeeneHune B Teopuio doyHKUMIA KOMMNEKCHOrO nepemeHHoro, Knscos, Ceprei
Hukonaesny;06Hoc0oB, KOpunii Buktoposuy;Canexos, JleoHapn MapyHosuy, 2004r.

1.BBeneHune B Teopuio OYHKLUNIA KOMMIEKCHOrO NepeMeHHOro - npumepbl 1 3agayu [Tekcr :

9NEKTPOHHbIV pecypc] : (MeToamnyeckue ykasaHus) / KasaH. roc. yH-T, Mex.-mart. gpak. ; cocrt.: C. H.
Kusicos, 0. B. O6Hocos, J1. I'. CanexoB .? 9nekTpoHHble aaHHble (1 doaiin: 0,41 M6) .? (KasaHb :

HaydyHas 6ubnnoteka KasaHckoro gpenepanbHoro yHueepcuteta, 2014) . <l

7.3. UHTepHeT-pecypcCbl:

Asxagues @.[.BeeneHue B reomeTpuyeckyto Teopuio yHkumin. KasaHb, 2012 -
http://kpfu.ru/docs/F1384383646/%CB%E5%EAY%F6%E8%E8%20%EF%EE%20%C3%D2%D4_%EAY%EI

BenowankaB.K.Kypc nekuuin no komnnekcHomy aHannsy.Mocksa.2005 -
http://dmvn.mexmat.net/content/ccalculus/complexcalculus-6s-beloshapka.pdf

NompuHA.B.,CepreesA.l".Jlekumm no komnnekcHomy aHannzy.4.1M.:MWAH,2004 -
http://www.mi.ras.ru/books/pdf/ser1.pdf

KunsicosC.H.,06HocoBlO.B.,Canexos/1.I".BeeaeHne B Teoputo oyHKLMNA KOMMNEKCHOrO NEPEMEHHOrO -
npumepbl 1 3agayun (Metogmyeckume ykasanus) - http://old.kpfu.ru/f5/k5/ZAD1.pdf

JTbBoBCKMNC.M.Jlekuumn no komnnekcHoMmy aHannady.Mocksa.2009 -
http://www.mccme.ru/free-books/lvovski/lvovski-complan.pdf

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancumnnnumHbl "KoMnnekcHblin aHanns" npegnonaraeTt Ucnonb3oBaHue cnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby
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Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTydeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradPoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebOHO-MEeTOAMYECKON NuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusm ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BIMO.

KOMMNEKCHBbIN aHanma: y4ebHble ayantopun Ons NnpoBeaeHns NeKLUMOHHbBIX 1 MPaKTUYECKNX 3aHSATUN,
[oCTyn cTyneHToB K komnbioTepy ¢ Microsoft Office.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 010800.62 "MexaHuka n maremaTnyeckoe MogennmpoBaHme" n NPogonio NOAroTOBKN
O6wwuii npogouns .
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ABTOpP(bI):

AkceHTbeB J1.A.
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