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Mporpammy avcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) banakuH A.b. Kadbenpa
Teopumn oTHOCUTENbHOCTK K rpaBuTauun OtoeneHne gunsnku , Alexander.Balakin@kpfu.ru ; goueHr,
K.H. (moueHT) Davwes P.A. Katenpa Teopun 0THOCUTENLHOCTY U rpasutaumm OtoeneHne gousnku ,
Rinat.Daishev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnuHbl (moayns) b2.B5. "Teopus oyHKUMIA KOMMNEKCHOrO NepeMeHHoro"
ABNAIOTCA: 3HAHNE OCHOBHbIX MOHATU TEOPUU PYHKLINM KOMMNEKCHOrO NepeMeHHOro, Takmx Kak:
KOMMIEKCHble Yncna, PyHKLMN KOMMNIEKCHOMO NEePeMEHHOro, aHannTnyeckme pyHkUnKn, pagbl
aHanMTn4yeckmx OyHKUMIA, Teopmst BbleToB, NpeobpasoBaHue Slannaca v onepaunoHHoe
ncumcnexme. Paboyas nporpamMma aucumnianHbl "Teopust doyHKLMIA KOMMNEKCHOro nepeMeHHoro"
npefHasHayeHa ona ctyneHToB 2 kypca no cneumanbHoctn: 010701.65 - dumsumka, No HanpaeneHMo:
010700.62 - duauka.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 52.B.1 ObwenpodeccnoHanbHblit" OCHOBHOW
obpasoBaTtenbHol Nnporpammbl 223200.62 TexHnYeckas onanka n OTHOCMTCS K BApUaTUBHOMN YacTw.
OcBauBaeTcs Ha 2 Kypce, 3 CeMeCTp.

OucunnnuHa B2.B5. "Teopns pyHKLMIA KOMNIIEKCHOrO NEPEMEHHOro" BXOAMUT B MaTEMaTUYECKUIA 1
€CTEeCTBEHHOHaYYHbIV LK OUCLUMIIVH.

Nornyeckun Kypc sABNsieTCcs NPOAONXKEHNEM Kypca MaTeEMaTUYEeCKOro aHanmaa, YuTaemMoro Ha nepabix
Kypcax MiHctutyta ®unamku. Ons Toro, 4Tobbl OBNALETb LJAHHBIM KYPCOM CTYLAEHT LOMXEH YBEPEHHO
BnafeTb OCHOBAMWN MaTeMaTUYeCckoro aHannaa, aHanmTU4eCcKom reoMeTpum, MMHeRHon anrebpsbi.

MonyyeHHble 3HaHUs ByayT HeobXxoAMMbl MPU N3y4YeHnn kypca "JTnHenHble N HENNHEeRHbIe
ypaBHeHNS Ppu3nkmn", Taknx KypcoB TEOPETUYECKOM PU3NKK, Kak Teopus Nong, KBaHToBas
MexaHuka, KBaHToBas Teopusa nons n ap.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNEeTEHUNN:

PacwuncpoBka
Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN

OK-1 CMOCOOHOCTBIO MCMOb30BaTh B MO3HABATENbBHOW 1
(0BLWeKyNnbTypHbIE NPOdECCMOHANBbHOW OesaTeNbHOCTM 6a30oBble 3HaHWUS B obnacTu
KoMMeTeHuunn) MaTremMaTukn N eCTeCTBEHHbIX HayK
OK-12 CnocobHOCTLIO OBNaeTb OCHOBHbIMU MeTogamu, crocobamm
(0BLLIEKyNbTYPHbIE cpeLncTBaMu NMony4yeHns, XxpaHeHus, nepepaboTku
KOMHeT)éHuVYVﬁ)) NHGOPMaUUN, NMETb HaBblKK PaboTbl C KOMMbIOTEPOM Kak

CpencTBOM ynpasneHus nHgoopmaumen
OK-16 CMOCOOHOCTBIO MCMOJb30BaTh B MO3HABATENLHOW 1
(0bLWeKyNnbTypHbIE NPOdECCMOHANBHOW OeATeNbHOCTM HaBblkU PaboThl C
KOMMeTeHuunn) NHJpopMaLnen N3 pasnmyHbIX MICTOYHUKOB

CMOCOBHOCTBIO MCMOMIb30BaTb B MO3HABATENBHON 1
OK-17 NPOdPECCMOHaNbHOM OesaTenbHOCTVM 6a3oBble 3HaHWUS B obnacTu
(0BUIEKYbTYPHbIE NHCJPOPMATMKU N COBPEMEHHbBIX MHPOPMALMOHHbIX TEXHONOINNA,
KOMNeTeHLMM) HaBbIK/ MCMOMb30BaHNSA MPOrpamMmMHbIX CPEeLACTB U HAaBblKOB

paboTbl B KOMMbIOTEPHBIX CETSIX; yMEHUEM co3aaBaTb 6asbl
LaHHbIX 1 UCMONb30BaTh pecypcbl IHTepHeT
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

cnocobHocTblo cobupatb, 0bpabaTbiBaTh U MHTEPNPETMPOBATD

Lncpp komneteHLUN

OK-4 C MCMNONb30BaHNEM COBPEMEHHbIX MHGOPMAaLMOHHbIX

(0bLeKyNbTypHbIE TEXHONOrUiA AaHHble, HeobxoanMblie AN (POPMUPOBAHMSA

KOMMEeTEHL W) CYXXIEHWIA Mo COOTBETCTBYIOLWMNM COLMANbHBIM, HayYHbIM U
3TuYeckmm npobnemam

OK-6

(0blWeKynbTypHbIe CnocobHOCTbIO 10BMBATLCS HAMEYEHHON Lenu

KOMreTeHuun)

(MPOCHECCHOHANBHbIE CMoOCOBHOCTBIO MCMOb30BaTh 6a30Bble TEOPETUYECKNE 3HAHWS

KOMNETEHLIAN) NS peleHns NpogoeccnoHanbHbix 3aaad

MK-2 CMOCOBHOCTBIO NPUMEHSITb Ha NpakTuke 6a3oBble

n MNOHanNbHbI

(K O%%ff;:uﬁmfﬂ © npogoeccnoHanbHble HaBblKK

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

OCHOBHbIE MOHATMS TEOPUN (OYHKLIMM KOMMNIEKCHOMO NEPEMEHHOr0, Takue Kak: KOMMIEKCHbIe Yncna,
PYHKLLMN KOMMNEKCHOr0 NEPEMEHHOr0, aHANMTUYECKNE CPYHKLIMW, paabl aHANMNTUYECKNX COYHKLINIA,
BblYeTbl, NpeobpasoBaHue Jlannaca n onepaunoHHOE NCYNCNEHNE,

2. NONXEH yMeTb:

pa6OTaTb C (PYHKLUMAMM KOMMNIEKCHOrO NepemMeHHoro, yMeTb angopepeHumpoBaTtb 1 UHTErpupoBaTb
(PYHKLNM KOMMNIEKCHOIrO NEPEeMeHHOro;

NCMNONb30BaTb 3TU MOHATUS U METOLbI MPW pelleHnn 3a80a4, BO3HUKAOWMX B TEOPETUYECKON U
mMareMaTnyeckom gomsnke.

3. DONXEH BnaneThb:

OCHOBHbIMM MOHSATUSIMU TEOPUM CPYHKLIMIN KOMMIEKCHOrO NEPEMEHHOr0, TaKMMM KakK: KOMMIEKCHble
yncna, PyHKLUMM KOMMIEKCHOMO NEPEMEHHOr0, aHanMTn4Yeckme yHKUMK, panbl aHaNIMTUYECKMX
CoyHKLMIA, BblYeTbI, NpeobpasoBaHmne Jlannaca u onepaunoHHOe NCHUCNEHME,

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHATb METObl MHTErpUpPOBaHMS U andpdepeHUnpoBaHna OyHKLIMN KOMMNIEKCHOMO
NepeMEHHOro, MeTo4amy onepaLMoHHOro MCYMCNEHNS, NpuéMammn paboThbl C pSoAMU aHANNTUYECKNX
PYHKLMIA, NCNONIb30BaTb 3TW MOHATUSA U METOLObI MPW pelleHnn 3aaa4, BO3HUKaWMX B
TEopeTnyecKom N MmaTtemMaTnyeckon onsmke.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLMMNANHBLI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 3 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans [oMnycka K 3ayeTy
28 6annos.

86 bannos 1 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "yooBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).
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4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl n yachbl
Paagen ayauTopHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn"gv;lr;,'}r;“b'/ CeMechcemecha (B yacax) KOHTpoOnsi
Nexumn MpakTnueckuelllaboparopHole
3aHATUSA paborbl
Tema 1. A. Teopus
JOYHKLINA KOMMNEKCHOro
nepemMeHHoro.
KomnnekcHble yncna n ;Iomﬁzmizgoe
1.|apudomeTryeckme 3 1-3 4 3 0 3anaHne
onepauun Hag HUMWN.
KomnnekcHas
NMOCKOCTb.
Tema 2. Onpepenexve [MncbMeHHoe
5 JOYHKLMN KOMMIEKCHOro 3 4-8 8 5 0 JomaliHee
‘InepemMeHHoro. 3apjaHue
Isgn;cgéal/lmerpan ero MncbmeHHoe
3.|[KoMnnekcHble psaabl 3 9-11 4 3 0 ESE;L:JMHeee
4yncnosble
PYyHKLIMOHANbHbIE.
[MncbMeHHoe
4. Tema 4. CteneHHble 3 1214 | 4 4 0 nomailHee
psgbl. Teopus BbIYETOB. 3ajaHve
[MncbMeHHoe
JoMallHee
Tema 5. b. sanaHne
5.|0OnepauvnoHHoe 3 15-17 | 4 3 0
ncuucneHmne KoHTponbHas
' paboTa
Tema . NTorosas 3 0 0 0 OK3aMeH
" |doopma KoOHTpONSA
Wtoro 24 18 0

4.2 CopepxaHvue JUCLUMNUHDBI

Tema 1. A. Teopusa chyHKLMIA KOMMNIEKCHOro nepemMeHHoro. KomMnaekcHble yncna u
apudpmeTuyeckue onepauum Hag HUMKU. KoMnnekcHasa NnnocKoCTb.

JNleKLMoHHOoe 3aHsiTne (4 4yaca(oB)):

Teopus pyHKLMIA KOMNEKCHOrO nepemeHHoro. KomnnekcHble yncna n apudomeTnyeckne onepaumm
Hag Humn. KomnnekcHas nnockocTb. TpuroHomeTpuyeckas goopMa KOMMIeKCHOro 4ymcna.
BosseneHue B Luenyto cteneHb. V3BneyeHre KOpHS n - ol cteneHn. BoseseneHne B KOMMNIEKCHYO
cTerneHb yucna e. Jlorapndom KomrnnekcHoro ynucna. BossegeHue B KOMMNIEKCHYIO CTEMEHb
KomnnekcHoro yucna.1. Mpenen nocnenoatenbHoCcTM. HeobxoamMMble 1 LOCTATOYHbIE YCTOBUS
CX0OUMOCTU nocnenosartenbHOCTU. HeorpaHnyeHHas nocnenosarenbHOCTb. [lonHas koMniekcHas
NnockocTb n cpepa PrmaHa.

npakrtnyeckoe 3aHsitne (3 4yaca(os)):

KETPOHHBH
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KomnnekcHble yncna. JiuHum n obnacTty Ha koMnnekcHoi nnockoctu. 3agayn 1.1 ? 1.29 n3a [7].
[MoHATME QOYHKLMM KOMMNEKCHOMO nepeMeHHoro. 3agayun 2.1 ? 2.46 n3 [7]. AHanutuyeckune
doyHkumKM. Ycnosng Kown-Pumana. 3agadym 3.1 - 3.12, 3.23 - 3.34 un3 [7].

Tema 2. OnpepeneHve PyHKLMU KOMIMJIIEKCHOIO NepeMeHHOoro.
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

OnpepeneHne OyHKUUN KOMMNEKCHOMo nepemMeHHoro. OaHO3Ha4YHOCTb. O AHONUCTHOCTb. KpuBble
Ha KoMMnekcHow nnockocTn. OQHOCBSA3HbIE M MHOMOCBSA3HbIE 0bnacTu. MNpenen goyHKUMM
KOMMNMEKCHOro nepemMeHHoro. HenpepblBHOCTb (PYHKLIMN KOMMIEKCHOro nepeMeHHoro. OCHOBHbIe
TEOPEMbI O HEMPEPbLIBHLIX B 3aMKHYTON 0b6nactu pyHkumsix. NponssonHas, anddoepeHunan.
Ycnosus Kowwn - Pumana. AHanuTtnyeckas (perynspHas) doyHKums B Touke, B obnactu.1 Cessb ¢
rapMOHUYECKNMUN yHKUMAMK. ["feomeTpuyeckas nHTepnpetaumsi NPon3soLHON B TOYKE.
KoHdpopMHoe oTobpaxeHune. Obwue npuHumnbl. [pobHo-nMHeiHoe oTobpaxeHue. OyHKLUNS
Xykosckoro. [MpocTeliwmne anemeHTapHble pyHKUuN. ObnacT 0QHONUCTHOCTU 1 COOTBETCTBYIOWMNE
oTtobpaxeHuns. BeTBn 1 Toukn pasBeTBNeEHMS NS pagukana, norapugpma.

npaktnyeckoe 3aHsitne (5 yaca(os)):

KoHdoopMHble oTobpaxeHuns. 4.1 ? 4.19 n3 [7]. KoHpopMHble oTobpaxeHus. 3anaum 4.20 ? 4.39 n3
[7]. IHTerpan ot goyHKLMM KOMMNEKCHOro nepemeHHoro. 3agadm 5.1 ? 5.13 ua [7]. Uuterpan ot
JOYHKLLMM KOMMNEKCHOro nepemeHHoro. 3anayv 5.14 ? 5.22 na [7]. Paabl Tennopa. 3agayv 6.1 ?
6.14 n3 [7].

Tema 3. UHTerpan n ero ceonctea. KoMnnekcHble psiabl YACNOBbIE U (PYHKLUOHANbHbIE.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

WHTerpan u ero ceorictea. VIHTerpanbHas teopema Kowwn onst o4HOCBS3HOM 06nactu u
MHOrocBsidHoli obnactu. MepBoobpasHas. Popmyna HotoToHa-J1elibHuua. MiHterpan tuna Koww.
CyliecTBOBaHMe NPoN3BOAHONM NOOOro nopsiaka aAns aHanMTUYeckon doyHKUMK. Psabl Yncnosbie n
doyHKUMOHanbHble. PaBHOMepHas CXoaAMMOCTb AN OyHKLUMOHANbHOro KOMMAIEKCHOro psaa.
Mpu3Hak BenepwTpacca paBHOMEPHOM CXOANMOCTN GYHKLMOHaNbHOro psaaa. CBoncTea CyMMbI
paBHOMepPHO cxoaswerocs psaa. lNoyneHHoe andpepeHUnpoBaHe 1 MHTErpUpoBaHne pSaaoB.

npakTnyeckoe 3aHsitne (3 4yaca(os)):

Psnbl lopaHa. 3apaum 6.15 ? 6.26 ua [7]. Ocobble Toukm 1 BblbeTbl. 3agaum 7.1 ? 7.16 ns [7].
TeopeMmbl 0 Bbl4ETaX M UX NPUMEHEHNE K BbIYMCNEHNIO KOHTYPHbIX U ONPeaeNeHHbIX UHTErpanos..
3apaum 8.1 ? 8.21 na [7].

Tema 4. CteneHHble psigbl. Teopusi BbIYETOB.
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

CreneHHble pagbl. Teopema Abens. Kpyr cxogumocTu. Hynm aHanutTmyeckom coyHKLN 1
€0VHCTBEHHOCTb onpeneneHns aHannutnyeckom pyHkummn. Pan JlopaHa. PasnoxeHnuve B psg JlopaHa
B KonbLe. VI3onmpoBaHHble ocobble Toukn. Knaccudpmkaums n3onnpoBaHHbIX 0cobbix Touek. Teopus
Bbl4eTOB. OCHOBHblE TeopeMbI. [1PUNOXEHNS K BbIYMCNEHNIO NHTErPanos.

npaktnyeckoe 3aHsitne (4 4aca(os)):

TeopeMmbl 0 Bbl4ETaX M UX NPUMEHEHNE K BbIYUCNEHNIO KOHTYPHbIX U ONpeaeneHHbIX UHTErpasnos..
3apaum 8.22 ? 8.42 n3 [7]. OnemMeHTbl onepaunoHHoOro ncumucneHuns. 3agadnm 9.1 ? 9.24 us [7].
ONeMEeHTbl OrepaunoHHOro ncuucnerHns. 3agadm 9.25 ? 9.40 mns [7].

Tema 5. b. OnepaunoHHOe ucuncneHume.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OnepauunoHHoe ucuncnexune. PyHkumsi-opurnHan. Misobpaxexue unu npeobpasosaHue Jlannaca
yHKumm-opurmHana. OcHoBHas Teopema ans npeobpasosaHus Jlannaca. Ceoiictea
npeobpasosanuns Jlannaca. Tabnmua nsobpaxeHuii. AudcepeHumnpoBaHne opuruHana un
n3obpaxeHusi. IHTerpnpoBaHne opurnHana n nsobpaxeHus. TeopeMbl 3anasabiBaHus u
cMmeweHusi. CeepTka opuruHanos. ®opmyna Oioamens. OnepaunoHHbIi METOL PeLleHns
nndpdoepeHLmanbHbix ypaBHEHWA. [punoxeHns onepauroHHOro NCHUCIEHNS K pacyeTy
3NEeKTPUYECKMX Lienei.

npakTudeckoe 3aHsitne (3 yaca(os)):
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[MpMeHeHne onepaLnoHHOro NCHUCNEHNS K PeleHnio andodoepeHumnanbHbIX ypaBHEHM. 3a0a4m
10.1 ? 10.25 u3 [7]. [NpuMeHeHne onepaunoHHOro UCHUCIEHNS K PELEHNIO NHTErpanbHbIX
YPaBHEHUN 1 cucTeM audpdpepeHumanbHbix ypasHeHun. 3agadm 10.26 -10.44 ua [7]. Pacuer
9NeKTpuYeckmx KoHTypoB. 3agayn 11.1 ? 11.10 ns [7].

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Buabi
Paspen Cemect Hepensa | camoctositennbHon [TpynoOeMKOCTb mﬂﬁbﬁgﬁﬁgﬂ
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. A. Teopus
JOYHKLMIA KOMMNIEKCHOrO
NepeMeHHOoro.
KomnnekcHble ynucna un noaroToBKa
.|apudpmeTryeckme 3 1-3 |omomawHero 6 SHSE;L:JMH:G
onepauunn Hag HUMAN. 3agaHus
KomnnekcHas
NAOCKOCTb.
Tema 2. Onpepnenexve NOOroTOBKA
JOYHKLMN KOMMIEKCHOro 3 4-8 |gomawnero 6 JomaliHee
nepemMeHHoro. 3anaHms 3apjaHve
Tema 3. VIHTerpan v ero
CBOWCTBA. noaroToBska
.|KomnnekcHble psaabl 3 9-11 |momaluHero 6 QSES:JMH:G
4MCnoBble U 3agaHus
JoyHKLIMOHalbHbIE.
Tema 4. CteneHHble 3 12-14 Hgﬂ;ﬂggﬁg 6 nomailHee
panbl. Teopus BbIHETOB. 3ananms 3apaHue
noaroToBkKa
JoMalHero 2 Aomallnee
Tema 5. b. 3a0aHNs 3anaHue
5.|OnepaunoHHoe 3 15-17
ncuymcneHue. MOAroroska K KOHTpONbHas
KOHTPONbHOW 4 6
paboTe pabota
NTtoro 30

5. 06paaoBaTeanb|e TeXHONOrmu, BKnoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

Kypc nekumii u npakTM4ecKmnx 3aHsTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
NHTEPAKTMBHOM POPME C XMBbIM ANANOroM Mexay npenonaBaTeneM u CTyLEeHTOM.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum nNo UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. A. Teopusi hyHKLUIA KOMMIIEKCHOrO nepeMeHHoro. KomMmniekcHble yucna u
apucmeTuyeckme onepauum Hag HUMU. KoMnsieKCcHas nnockocCTb.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

PernctpaunoHHbin Homep 651817
CtpaHnua 7 ns 12.
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KomnnekcHble yncna. JiuHum n obnacTty Ha koMnnekcHoi nnockoctu. 3agayn 1.1 ? 1.29 n3a [7].
[MoHATME QOYHKLMM KOMMNEKCHOMO nepeMeHHoro. 3agayun 2.1 ? 2.46 n3 [7]. AHanutuyeckune
doyHkumKM. Ycnosng Kown-Pumana. 3agadym 3.1 - 3.12, 3.23 - 3.34 un3 [7].

Tema 2. OnpepeneHve PyHKLMU KOMIMJIIEKCHOIO NepeMeHHOoro.
JoMalwHee 3anaHune , NpuMepHble BOMpPOCHI:

KoHdoopMHble oTobpaxeHuns. 4.1 ? 4.19 n3 [7]. KoHpopMHble oTobpaxeHus. 3anaum 4.20 ? 4.39 n3
[7]. IHTerpan ot goyHKLMM KOMMNEKCHOro nepemeHHoro. 3apgadm 5.1 ? 5.13 ua [7]. Uuterpan ot
JOYHKLLMM KOMMNEKCHOro nepemeHHoro. 3anaym 5.14 ? 5.22 na [7]. Paabl Tennopa. 3agayv 6.1 ?
6.14 n3 [7].

Tema 3. UHTerpan u ero ceomctea. KomnnekcHble psabl YACNOBbIE U PYHKLUOHAJbHbIE.
LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Panpbl IlopaHa. 3apnayn 6.15 ? 6.26 13 [7]. Ocobble To4kM 1 Bbl4eTbl. 3agaum 7.1 ? 7.16 us [7].
TeopeMbl 0 BblHETaX U NX MPUMEHEHNE K BbIYUCNEHNIO KOHTYPHbBIX Y ONPeaeneHHbIX MHTErpanos..
3apaun 8.1 ? 8.21 3 [7].

Tema 4. CteneHHble psigbl. Teopusi BbIYETOB.
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

TeopeMmbl 0 Bbl4eTaxX M UX NPUMEHEHNE K BbIYUCNEHNIO KOHTYPHbIX U ONpedeneHHbIX UHTerpasnos..
3apaum 8.22 ? 8.42 n3 [7]. OnemMeHTbl onepaumoHHOro ncymucneHuns. 3agaym 9.1 ? 9.24 us [7].
ONeMeHTbI OrnepaunoHHoro ncuucneHns. 3agadm 9.25 ? 9.40 mn3 [7].

Tema 5. b. OnepaunoOHHOE UcUYNCNeHune.
JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:

[MprMeHeHne onepaLmoHHOro NCHUCNEHNS K PEIEHUNIO AndddoepeHunanbHbIX ypaBHEHMA. 3a0a4m
10.1 ? 10.25 u3 [7]. [NpuMeHeHne onepaunoHHOro NCHNCNEHNS K PELEHNIO NHTErpanbHbIX ypaBHEHNI
n cuctem oudpdpepeHumanbHbix ypasHeHnin. 3agayn 10.26 -10.44 n3 [7]. PacyeTt anekTpuy4eckmx
KOHTypoB. 3agaum 11.1 7 11.10 n3s [7].

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Cneundomkaums KOHTponbHon paboTbl: 1. KoMnnekcHble ynucna n apudpmMeTnyeckne onepaumm Han
HUMK. 2. KOHCpOpMHbIe oTobpaxeHuns. 3. VIHTerpan ot chyHKLMM KOMMIEKCHOMO NEPEMEHHOrO. 4.
Panbl NlopaHa. 5. TeopeMbl 0 BblYETAX U MX MPUMEHEHNE K BbIYUCNIEHMIO KOHTYPHbIX 1 ONpeaeneHHbIX
MHTerpanos. 6. MNprMeHeHre onepaLnoHHOrO UCHNUCTEHUS

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMEHY:

KoHTponbHble paboTbl 1 pacyeTHble paboTbl (PacyeTHo-rpadmnyeckne 3agaHns no MatemMaTumke.
Teopus PyHKLMIA KOMNAEKCHOrO NEPEMEHHOIO 1 ONepPauUnoOHHOE ncuncneHne. -KasaHb:
N3patenbcteo "YHUMNPECC".-2003.-22c¢.);

BUNETbI K 9K3AMEHAM

Bunert 1.

1. ®yHkums-opurmHan. MNpeobpaszosaHue Nlannaca unu n3obpaxeHune pyHKUMN-OpUruHana.
OCHOBHble TeOpeMbl Anst 306paxeHus.

2. KomnnekcHble Yncna n apugoMeTmyeckne 4eincTBnus Hag HAMN.

bunert 2.

1. CoctaBneHve Tabnuubl n306paxeHnii n ceoricTea NnpeobpasoBaHns Jlannaca:

a) NMHenHoCTb; 6) nonobue.

2. KoMnnekcHasa nnockocTtb. TpuroHomeTpuyeckas goopma KoMnnekcHoro Ymcna. BosseneHue B
uenyto cteneHb. 13BnedyeHne KopHs.

Bunert 3.

1. dudodpbepeHumpoBaHme QyHKLNN-opurnHana.

2. Bo3sepneHue B KOMIMJIEKCHYIO CTEMEHDb Hncna e. J'IorapvlcpM KOMMNNEKCHOro yncna. Bo3seneHune B
KOMIMJTIEKCHYIO CTEMNEHb KOMMNEKCHOro 4ymncna.
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Buner 4.

1. dndpcpepeHumpoBaHme n3obpaxeHust U NPYMEHeEHNEe 3TO onepaunn K COCTaBneHnto Tabnmupl
N3006paxeHui.

2. MNpenen nocnenoBaTebHOCTU KOMMNEKCHbIX Yncen. Heobxoammblie U 4OCTATOYHbIE YCNOBUS
CX0OQMMOCTUN NOCNefoBaTeNbHOCTH.

bBuner 5.

1. iHTerpnpoBaHne opurnHana n n3obpaxeHusl.

2. HeorpaHuyeHHasa nocnegosartenbHOCTb. [1onHag koMnnekcHas NnockocTb, cdoepa Pumana.

Buner 6.

1. TeopeMbl 3anasabiBaHNS Y CMELEHNS.

2. OnpeneneHne yHKLUN KOMNIEKCHOro nepemeHHoro. OTkpbiTbie U 3aMKHyTbie obnacTu. Mpenen
JOYHKLLMM KOMMNEKCHOr0o NepeMeHHoro.

Bunet 7.

1. CBepTtka opurnHana. ®opmyna [oamens.

2. HenpepbIBHOCTb QYHKLMW KOMMNEKCHOro nepemMeHHoro. OCHOBHblE TEOPEMbI O HEMPEPbIBHbIX
PYHKLMAX KOMMNEKCHOrO NepemMeHHoro (6e3 nokasaTenbcrea).

Buner 8.

1. OnepauunoHHbIn MeTo pelleHns audepeHUmanbHbiX ypaBHEHWUI C MOCTOSAHHbIMIA
KoadodpmumneHTamu.

2. NpounssogHas n gudbepeHumnan pyHKLMM KOMNIEKCHOro nepemeHHoro. Ycnosus Koww -
PumaHa.
Bunet 9.

1. OnepaumnoHHbIl METOL PeeHNs CUCTEM 0ObIKHOBEHHbIX AMdpdpepeHUnanbHbIX ypaBHEHN C
NMOCTOAHHbIMU KO3PPULINEHTAMMN.

2. OnpepneneHne aHanNUMTUYECKo B 06nacTn 1 B TOYKE CPYHKLUM KOMMNIEKCHOrO NEPEMEHHOrO, CBSA3b
C rapMOHNYECKNUMU CPYHKLMAMN.

Bunet 10.

1. FTeomeTpuyeckas nHTepnpetTaumns npomasogHoin. KoHgopmHoe oTobpaxeHune (obwme NpuHLUMbI).

2. VInTerpan ot goyHKUUKN KOMMIEKCHOro nepeMeHHoro. NHTerpanbHas Teopema Koww ans
0OHOCBSI3HON obnacTw.

Bunet 11.

1. lpobHo-nnHenHoe oTobpaxeHne. dyHkumns XyKoBCKOro.

2. NepBoobpaszHas. Popmyna HotoToHa-NenbHMLa Ans OYHKLMM KOMMIEKCHOTO NEPEMEHHOTO.

Bunet 12.

1. OnemeHTapHas dyHkuus . Obnactm 0O OHONUCTHOCTW.

2. NHTerpanbHas Teopema Kowm ons MHOrocBsi3Hon obnactu.
WHTerpanbHas goopmyna Kouww.

Bunet 13.

1. SnemeHTapHas oyHkuus . Obnact 0OHONMCTHOCTMW.

2. Nnterpan tuna Kowwn. CywecTBoBaHne Npon3BoaHoN Ntoboro nopsiaka ons aHanmTnyeckonm
PyHKLNN.

Bunert 14.

1. SnemMeHTapHble PYHKUMM W=Sin z, W=COS Z U Ux cBoicTBa. Obnact 0AHONNCTHOCTH.

2. Pagbl ¢ KOMNnekCcHbIMK Yyncnamm. GyHKunoHanbHble psaabl. OnpeneneHme paBHOMEPHON
CXO0OMMOCTUN ANa OYHKUMOHANBbHOrO KOMMAEKCHOro psaa.

BuneT 15.
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1. BEeTBU 1 TOYKM BETBNEHWS ONS pagukana .
2. MpuaHak Beiiepltpacca paBHOMEPHON CXOANMOCTH psiaa.

Bunet 16.
1. BeTBM 1 TOYKM BETBNEHUS ons norapudpma w = Ln z.
2. AHaNUTNYHOCTb CYMMbI (PYHKLUNOHANBbHOMO psaaa.

Bunet 17.
1. CTteneHHble psiobl. Teopema Abensi. Kpyr cxoanMocTy.
2. MprnoxeHns TeopuM BbIYETOB K BbIYMCIEHNIO NHTErPasos.

Bunet 18.
1. Teopema o cymme cteneHHoro paga. Psg Tennopa.
2. Teopus Bbl4eTOB. OCHOBHbIE TEOPEMDI.

Bunet 19.
1. Pag JlopaHa. PasnoxeHue B psg B KonbLe.
2. EanMHCcTBEHHOCTD ONpeaeneHns aHanuTU4eckom OyHKLUNN.

Buner 20.
1. N3onupoBaHHbIe 0cobble ToukM. Heobxoammble 1 LOCTATOYHBIE YCNOBUS NX CYLLECTBOBAHUS.
2. Ycnosusi Kown--PumaHa. Mpsimas n obpaTtHas Teopema.

CamocTosiTenbHasi pabota CTyeHTOB.

Tema 1. SnemeHTapHbIE (PYHKLMM KOMNNEKCHOIO NEPEMEHHOrO, UX ceocTea. OTobpaxeHus,
ocyulecTBnsieMble aTUMU oyHKUMsaMK. [2], rn. 1, naparpad 3.

Tema 2. AHanutudeckne oyHKUMK, TeopemMa eANHCTBEHHOCTM aHanMTUYeCckmnx oyHkKumn. [2], rn. 1,
nap. 5., [5], nap. 16,

Tema 3. AHanutudyeckoe npoaonxeHue. HenocpencTeseHHoe aHaNNTMYECKOe NPOLOIXEHME.
lMonHasa aHannTnyeckas pyHKUNSA. AHanMTnyeckoe NpoaosiXeHue Yyepes rpaHuuy. MNpuHumvn
cummeTpun. [5], nap. 17.

Tema 4. PumaHoBbI NOBEpXHOCTU. PuMaHoBa NoBepxHOCTb pagukana. PumaHoBa noBepxHOCTb
norapudma. [5], nap. 18. [2], rn. 1, nap. 5.
Tema 5. MNpocTeliwmne KOHGOPMHbIE oToBpaxeHus. [2], rn. 2, nap. 2,3.

Tema 6. MpunoxeHne onepaunoHHOro MeToaa K peLeHnto amddpepeHLManbHbIX ypaBHEHN C
4aCTHbIMM NPON3BOAHBIMU. [2], TN. 4, Nap.2 , NPUNOXEHNS.

7.1. OcHOBHas nuTeparypa:

Teopus pyHKUMIA KOMNNekcHoro nepemeHHoro, KyaHeuosa, Anna lOpbeBHa;Ky3Heuosa, Anna
tOpbeBHa, 2007r.

Teopusi pyHKUMIA KOMNNEKCHOro nepemeHHoro, [ybposuH, Bsuecnas Tumodpeesmy, 2010r.

1.Teopusi oyHKLIMA KOMMNEKCHOM NepeMeHHo: y4ebHrk ans By3os / A. . CewHukos, A. H.
TuxoHos .? i3paHue 6-e, ctepeoTtunHoe .? Mocksa : duamarnut, 2010 .7 336 ¢. : un. ; 21 .7 (Kypc
BbICLIE MaTeMaTuku 1 marematnyeckon dusmkn / MNMop pen. A. H. TnuxoHoea, B. A. inbuna, A. T.
CsewHwukoBa ; Bein. 5) .? Bubnuorp.: c. 331 (12 HasB.) .? MNMpeaM. ykaa.: c. 332-335 .7 ISBN
978-5-9221-0133-2 ((B nep.)) , 700 .7 ISBN 978-5-9221-0134-9. 91 aka.

2.CH0pHMK 3aaa4y No Teopun OyHKLUMIA KOMMIEKCHOMO NEPEMEHHOMO 1 ONEPaLIMOHHOMY UCYUCIEHUIO
: y4ebHoe nocobve ons CTyoeHTOB Mex.-Mart., pus. goak., dpak. BMK yH-Ta 1 hak-Ta noBbiweHms
kBanudpmkaumm npenogasatenen / J1. A. AkceHTtbes .? KasaHb : KasaHckuin rocyaapCTBeHHbI
yHuBepcuteTt, 2005 .7 124 c. ; 21 cM. ? lNoceswaetcsa 200-netuio KasaHckoro yHusepcureTta .?
Bubnuorp.: c. 114-115 .7 ISBN 5-98180-150-6, 200. 180 aka.

3.Teopus pyHkumin KoMnnekcHoro nepemeHHoro/lMNonosuHkmH E.C. - M.: HALU NH®PA-M, 2015. -

272 c¢.: 60x90 1/16. - (Bbicwee obpasosaHue: bakanaspuart) (Mepennét 76L1) ISBN
978-5-16-004864-2
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http://znanium.com/catalog.php?bookinfo=487040

7.2. lononHutenbHasa nureparypa:

1.McaeBa, C. V. MaTtematuka [OnekTpoHHbIn pecypc] : Y4eb. nocobue / C. N. Ncaesa, 1. B. KHayb,
E. B. lOpbeBa. - KpacHosipck: Cub. goenep. yH-T, 2011. - 156 c. - ISBN 978-7638-2405-6.

http://znanium.com/catalog.php?bookinfo=441942

2. COOpHUK 3aa4 1 ynpaxXHeHWi No MaTeMaTYeckoMy aHanmay : yyuebHoe nocobue aons By3os / b.
M. Oemnposuny .? Mockea : ACT : Actpenb, 2007 .? 558, [2] c. : un. ; 22 .7 ISBN 5-17-010062-0
((ACT)) .? ISBN 5-271-03601-4 (( AcTpenb)) .

7.3. UHTepHeT-pecypcChl:

Pecypcbl puanko-matemaTtunyieckon bubnuotekn canta EqWorld ? ?Mup matematuyeckmx
ypaBHeHuin? - http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Pecypchbl hnanko-matematuyeckorn bubnmotekn camta EqWorld ? ?Mup matemaTnyieckmx
ypaBHeHuin? - http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Cant kadpeapbl Teopun OTHOCUTENBHOCTM K rpasuTauumn KAPY - http://old.kpfu.ru/f6/k6/index.php

OnekTpoHHas bubnnoTeka MexaHMKo-MaTeMaTn4eckoro dakynbteta MoCKoBCKOro
rocyfapCTBEHHOro yHuBepcureTa - http://lib.mexmat.ru/

AnekTpoHHas bubnuoteyHas cuctema "KHuradpoHa" - http://www.knigafund.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumniuHbl "Teopus PyHKLMM KOMNIEKCHOrO NEPEMEHHOro" npegnonaraet
NCMNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOoBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BKKOYAET y4ebHMKK, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapU U CPaBOYHNKN,
3aKkoHOo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spemsa 95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToaMYecKas nutepatypa ons AaHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapgatennctea "MaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHblE BEPCUM KHUM N34aTenbeTsa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NeproanYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M F'yMaHUTapHbIM Haykam. O6C
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeproanYecknUM N34aHNsM No MakCUManbHOMY KOMHYECTBY NPOGUIbHBIX HaNpPaBneHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Mpas.

YyebHble ayanTopun ons nposeneHns neKUMOoHHbIX U NpakTn4eckKnx 3aHATUN.

Mporpamma coctaeneHa B cootBetcTBum ¢ TpeboBaHnsmm GrOC BINO n yyebHbIM nnaHoM no
HanpasneHno 223200.62 "TexHnyeckas comaunka" n Nnpodounio NOAroTOBKU He NpesyCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 651817 5AE
il YHH

Crtpanunua 11 n3 12. — o

o



Mporpamma ancumnnvHbl "Teopus oyHKUMM KOMMNEKCHOro nepemeHHoro"; 223200.62 TexHnyeckas usmka; npodgeccop, 4.H.

(npodpeccop) BanakuH A.B. , noueHT, K.H. (noueHT) Janwes P.A.

ABTOpP(bI):
BanakuH A.B.

Hawnwes P.A.

PeueH3eHT(bl):
Monos A.A.

PervnctpaunonHbiii Homep 651817

Crtpannua 12 n3 12.

2
1184

AE
HH

PHEORM,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



