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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
obpaszoBartenbHo NporpamMmbl 222900.62 HaHOTEXHONOMN U MUKPOCUCTEMHAS TEXHUKA N OTHOCUTCS
K BapmatmeHon yactu. OcBamBaeTcs 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 MCNONb30BAHNEM COBPEMEHHbBIX MHGOPMALMOHHbIX

(0BLeKkyNnbTypHbIE TEXHONOMNi AaHHble, HeobxoAuMMble AN POPMMPOBAHUS

KOMMEeTeHLMN) CYXXAEHWN MO COOTBETCTBYIOLWMM COLMANbHBIM, HAYYHbIM 1
aTn4YecknM npobnemam

OK-6

(0bLekynbTypHbIE CNocobHOCTbO 0BMBATLCS HAMEYEHHO Lienn

KOMreTeHuun)

(MPOCHECCHOHANBHbIE CNOCOBHOCTBLIO UCMONb30BaTh 6A30BbIE TEOPETUHECKNE 3HAHUS

KOMNETEHLIAN) LS PeLeHns NPoeccnoHanbHbIX 3aaad

k-2 CNoCcoBHOCTbIO NMPUMEHSITh Ha NpakTnke 6a30Bble

g%?gf;:ﬂﬁ:f”b%'e 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 v yachbl
Paagen ayauTopHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn"gv;lr;,'}r;“b'/ CeMechcemecha (B yacax) KOHTpOnsi
Nexumn MpakTnueckuelllaboparopHbie
3aHATUSA paborbl
Tema 1. A. Teopus
JOYHKLINA KOMMNEKCHOro
nepemMeHHoro.
KomMnnekcHble yucna n JomaliHee
1.|apndpmeTtunyeckue 3 1-3 4 3 0 3ajaHve
onepauun Hag HUMWN.
KomnnekcHas
NMOCKOCTb.
Tema 2. OnpeneneHue
o PYHKLIMM KOMMNEKCHOro 3 4-8 8 5 0 ggg::JMHeee
‘(mepemMeHHoro.
Tema 3. IHTerpan u ero
CBOWCTBA. JomaliHee
3.|[KomnnekcHble pagbl 3 9-11 4 3 0 3apaHue
4yncnosble
PYyHKLIMOHANbHbIE.
omauwHee
Tema 4. CteneHHble A
4. psfbl. Teopus BbIYETOB. 3 12141 4 4 0 safaHne
JoMallHee
Tema 5. b. 3apaHve
5./0OnepaunoHHoe 3 15-17 4 3 0 KOHTPONbHas
NcYNCneHue. paboTa
Tema . NTorosas 3 0 0 0 9K3ameH
" |doopma KoHTpONSA
Ntoro 24 18 0

4.2 CopepxaHvue JUCLUMNUHDBI

Tema 1. A. Teopusa chyHKLMIA KOMMNNIEKCHOro nepeMeHHoro. KoMnsekcHble yucna u
apudpmeTuyeckue onepauum Hag HUMU. KoMnnekcHasa NnnocKocCTb.

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

Teopus pyHKLMIA KOMNNIEKCHOrO nepemeHHoro. KomnnekcHble yncna n apudomeTnyeckne onepaumm
Hag Humn. KomnnekcHas nnockocTb. TpuroHomeTpmyeckas goopma KOMMIEeKCHOro 4ymcna.
BosseneHue B uenyto cteneHb. V3BneyeHre KOpHS n - ol cteneHn. BoseseneHne B KOMMNIEKCHYO
cTerneHb yucna e. Jlorapndom KomnnekcHoro Yynucna. BossegeHue B KOMMNIEKCHYIO CTEMEHb
KomnnekcHoro yucna.1. Mpenen nocnenoatenbHoCcTM. HeobxoamMMble 1 LOCTATOYHbIE YCTOBUS
CX0OUMOCTU NnocnenosartenbHOCTU. HeorpaHnyeHHas nocnenosarenbHOCTb. [lonHas koMnnekcHas
NnockocTb n cpepa PrmaHa.

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

KomnnekcHble yncna. JinHum n obnacTtu Ha koMnnekcHoin nnockoctu. 3agaym 1.1 ? 1.29 n3 [7].
[MoHATME QOYHKLMM KOMMNEKCHOMO nepeMeHHoro. 3agayun 2.1 ? 2.46 u3 [7]. AHanutuyeckune
doyHkumK. Ycnosng Kown-PumaHa. 3agadym 3.1 - 3.12, 3.23 - 3.34 n3 [7].
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Tema 2. OnpepneneHne PyHKLUN KOMMIEKCHOIO NepemMeHHOoro.
JIeKLMOHHOe 3aHsiTne (8 4aca(oB)):

OnpegneneHne oyHKUUN KOMMAEKCHOro nepemeHHoro. OaHo3Ha4yHoCTb. OQHONMCTHOCTL. KpumBble
Ha KoMnnekcHow nnockocTn. OQHOCBSI3HbIE M MHOFOCBSI3HbIE 0bnacTu. Mpenen yHKUMM
KOMMAEKCHOro nepemMeHHoro. HenpepblBHOCTb (PYHKLIMM KOMMIEKCHOro nepeMeHHoro. OCHOBHbIE
TEOPEMbI O HEMPEPbLIBHLIX B 3aMKHYTON 0bnactu doyHkuusix. MNponssoaHas, andodoepeHuman.
Ycnosusi Kowwn - Pumana. AHanuTtndeckas (perynspHasl) oyHkums B Touke, B obnactu.1 Cesisb ¢
rapMOHUYECKNMUN OYHKUMAMK. [[eomeTpuyeckas nHtepnpetTaums npon3soLHON B TOYKE.
KoHdpopMHoe oTobpaxeHune. Obwue npuHumnbl. JpobHo-nnMHelHoe oTobpaxeHune. OyHKLUNS
XykoBckoro. MpocTeiwmne anemeHTapHble pyHkuun. ObnacT 0AHONMCTHOCTU 1 COOTBETCTBYIOWMNE
oTtobpaxeHusi. BeTBu 1 Toukn pasBeTBNEHUs Ons pagukana, norapudpma.

npaktnyeckoe 3aHsitne (5 yaca(os)):

KoHdpopMHble oTobpaxeHus. 4.1 ? 4.19 u3a [7]. KoHpopMHble oTobpaxeHus. 3anayum 4.20 ? 4.39 n3
[7]. HTerpan ot pyHKLMM KOMMNAEKCHOro nepeMeHHoro. 3agayn 5.1 ? 5.13 us [7]. uterpan ot
OYHKLLMM KOMMANEKCHOrO nepemMeHHoro. 3agaum 5.14 ? 5.22 ua [7]. Paabl Tennopa. 3agayv 6.1 ?
6.14 n3 [7].

Tema 3. UHTerpan u ero cesonctea. KomnnekcHble psiabl YACNOBble U (PYHKLMOHANbHbIE.
JNIeKLMOHHoe 3aHsiTue (4 4aca(os)):

WHTerpan n ero ceoiicTtea. ViHTerpanbHas Teopema Kowwu ans ogHOCBSA3HOM obnactu u
MHOrocBsi3Hol obnacTu. MepBoobpasHas. Popmyna HetoToHa-JelbHmua. NHterpan tnna Koww.
CyLecTBoBaHm1e NpoOn3BOAHON NOOOro nopsaka Ans aHanMTUYeckon yHKUMK. Paabl yucnosble v
doyHKLMOHanbHble. PaBHOMEpHasa CX04MMOCTb Ans (PYHKUMOHANbHOMO KOMMIEKCHOro psaaa.
[MpusHak BenepuwTpacca paBHOMEPHON CXOANMOCTU OYHKLMOHANbHOro psaaa. CeoncTea CyMMbI
paBHOMepHO cxogsuerocs paaa. lNoyneHHoe amdepeHUnpoBaHne 1 MHTErpUpPoOBaHNE PSLOB.

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

Papnpbl Ilopana. 3anayun 6.15 ? 6.26 13 [7]. Ocobble To4kM 1 Bbl4eTbl. 3agaum 7.1 ? 7.16 us [7].

TeopeMbl 0 BblHETAX U MX MPUMEHEHNE K BbIYUCEHNIO KOHTYPHbIX 1 ONpeaeneHHbIX UHTErpanos..
3apaum 8.1 ? 8.21 na [7].

Tema 4. CteneHHble psiabl. Teopusi BbIYETOB.
JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

CreneHHble paabl. Teopema Abens. Kpyr cxoauMmocTu. Hynm aHanutTmyeckom goyHKLN 1
eONHCTBEHHOCTb OnpeeneHns aHanntTuieckorn cpyHkumn. Psin NlopaHa. Pasnoxexuve B pag JlopaHa
B KonbLe. VI3onmpoBaHHble ocobble Toukn. Knaccudpmkaums n3onnpoBaHHbIX 0cobbix Touek. Teopus
Bbl4eToB. OCHOBHble TEOPEMbI. [PUNOXEHUS K BbIYMCNEHWNIO MHTEMPAOoB.

npakTudeckoe 3aHsitne (4 yaca(os)):

Teopembl 0 Bbl4ETAX M MX NPUMEHEHNE K BbIYMCNEHNIO KOHTYPHbIX U ONPeaENeHHbIX MHTErPanos..
3apaum 8.22 ? 8.42 n3 [7]. OnemeHTbl onepaunoHHOro ncumcnenuns. 3agaym 9.1 ? 9.24 ns [7].
ONeMeHTbl ornepaunoHHoro ncuucneHns. 3agadm 9.25 ? 9.40 mns [7].

Tema 5. b. OnepaunoHHOe ucYncneHume.
JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

OnepaunoHHoe ncumcneHne. PyHkuus-opuruHan. Misobpaxenue unm npeobpasosaHue Jlannaca
yHKuMKn-opurnHana. OcHoBHas Teopema ans npeobpasosaHus Jlannaca. CeoiicTea
npeobpaszoBaHus Jlannaca. Tabnuua nsobpaxeruii. AundpdepeHumnpoBaHe opuruHana v
n306paxeHus. VIHTerpmpoBaHue opurmHana u n3obpaxeHusi. Teopembl 3anasabiBaHns u
cMeuleHus. CeepTka opuruHanos. ®opmyna [ioamens. OnepaunoHHbIn MeTO pelleHns
andbpepeHLmanbHbiX ypaBHEHU. [1punoxeHns onepaumoHHOro UCHUCIEHMS K pacyeTy
3NeKTpUYecKnx Lenen.

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

[MpMeHeHne onepaLnoHHOro NCHUCNEHNS K PeLeHnio AndodoepeHumnanbHbIX ypaBHEHM. 3a0a4m
10.1 ? 10.25 u3 [7]. [puMeHeHne onepaunoHHOro UCHNUCIEHNS K PELEHNIO NHTerpanbHbIX
YPaBHEHUN 1 cucTeM audpdpepeHumanbHbix ypasHeHun. 3agayqm 10.26 -10.44 ua [7]. Pacyer
9NeKTpuYeckmx KoHTypoB. 3agaym 11.1 ? 11.10 n3 [7].
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4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Bunobi
Paspen Cemect Hepensa | camoctositennbHon [TpynoOeMKOCTb g‘:ﬂ%‘g‘;z)ﬁ:’:gzﬂ;
AuncumnnnHbl pcemeCTpa pabotbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. A. Teopus
JOYHKLMIA KOMMNIEKCHOrO
NepeMeHHOoro.
KoMmnnekcHble yucna n noaroToeka
MallH
.|apndomeTtmyeckne 3 1-3 |oomauwHero 6 ggu:Hm:e
onepauunn Hamg HUMWN. 3amaHus
KomnnekcHas
NIOCKOCTb.
Tema 2. Onpenenexne NOAFOTOBKA
JOYHKLMM KOMMIEKCHOro 3 4-8 |gomawnero 6 JomalHee
' . HU
nepeMeHHoro 3anaHms 3afaHuve
Tema 3. VIHTerpan u ero
CBOMCTBA. noaroroeka
MallH
.|KomMnnekcHble paabl 3 9-11 |momauwHero 6 ggu:Hm:e
4YUCNOBbIE U 3a0aHus
JoYHKLIMOHalbHbIE.
noaroToBsk
Tema 4. CTteneHHble 3 12-14 ngﬂaciul?erg 6 JomalHee
' . . HU
panbl. Teopus Bbl4ETOB 3anaHms 3afaHuve
noaroToeka foMawHee
JoMalHero 2
Tema 5. b. 3agaHue
3a0aHus
5.|OnepaunoHHoe 3 15-17
ncuncneHune. riolroroska k KOHTpONbHas
KOHTPONbHOW 4 26073
paboTe P
NToro 30

5. 06pasoBaTeanb|e TeXHONOrMu, BKNoYasi UHTEpakTUBHbIe OOpPMbI 06yqe|-|m|

Kypc nekumii n npakTM4ecKnx 3aHsSTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
NHTEPAKTMBHOM POPME C XMBbIM ANANOroM MeXay npenonaBaTenieM U CTYLEHTOM.

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMEXYTOUHOM
aTTecTauum No UToram OCBOEHUs AUCLMMNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. A. Teopusi hyHKLMIA KOMMIIEKCHOrO nepeMeHHoro. KomMmnsekcHble yucna u
apucmeTuyeckme onepauum Hag HUMU. KoMnsieKCHas nnockKocCTb.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

KomnnekcHble yncna. JiuHum n obnacTtv Ha KoMnnekcHoin nnockoctu. 3agaym 1.1 ? 1.29 u3 [7].
[MoHATME QoyHKLMK KOMMNEKCHOMO nepeMeHHoro. 3agayuun 2.1 ? 2.46 un3 [7]. AHanutuyeckune
doyHkumK. Ycnosns Kown-PumaHa. 3apgaym 3.1 - 3.12, 3.23 - 3.34 n3 [7].

Tema 2. OnpeneneHve PYHKLMN KOMMNEKCHOr0 NepeMeHHOro.
noMmatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

PernctpaumoHHbIn Homep
CrtpaHnua 7 us 12.
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KoHdoopMHble oTobpaxeruns. 4.1 ? 4.19 n3 [7]. KoHpopMHble oTobpaxeHus. 3anaum 4.20 ? 4.39 n3
[7]. InTerpan ot goyHKLMM KOMANEKCHOrO nepeMeHHoro. 3agadm 5.1 ? 5.13 ua [7]. Uuterpan ot
OYHKLLMM KOMMANEKCHOrO nepeMeHHoro. 3agaum 5.14 ? 5.22 ua [7]. Paabl Tennopa. 3agayv 6.1 ?
6.14 n3 [7].

Tema 3. UHTerpan u ero ceorctea. KomnnekcHbie psabl YNCNOBbIE U (PYHKLMOHANbHbIE.
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Psnbl llopaHa. 3agayn 6.15 ? 6.26 u3 [7]. Ocobble To4ku 1 BblbeTbl. 3agaum 7.1 ? 7.16 ns [7].
TeopeMbl 0 BblYETAX U UX NPUMEHEHNE K BbIYMUCNEHNIO KOHTYPHbIX 1 ONPEeOEeNeHHbIX MHTErPanos..
3anayn 8.1 ? 8.21 n3 [7].

Tema 4. CteneHHble psabl. Teopusi BbIYETOB.
noMmatllHee 3aaaHue , NpUMepHbIE BOMPOCHI:

TeopeMbl 0 BblHeTaxX U UX MPUMEHEHNE K BbIYUCIEHNIO KOHTYPHbIX 1 ONpeaeneHHbIX MHTerpanos..
3apaun 8.22 ? 8.42 3 [7]. dneMeHTbl onepaumoHHOro ncumcnenns. 3agaydm 9.1 ? 9.24 na [7].
OneMeHTbl ornepaunoHHOro ucymucnenns. 3agaym 9.25 ? 9.40 uns [7].

Tema 5. b. OnepaunoHHOe ucuncneHume.
LoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

[MprMeHeHne onepaunoHHOro UCHUCNEHNS K PeLeHnio AndodoepeHumnanbHbIX ypaBHEHMN. 3a0a4m
10.1 ? 10.25 u3 [7]. [NpuMeHeHne onepaunoHHOro UCHNCNEHUS K PEWEHN0 NHTerpanbHbIX ypaBHEHUN
n cuctem oudpdpepeHumanbHbix ypasHeHUn. 3agayn 10.26 -10.44 n3 [7]. PacyeT anekTpnyeckmx
KOHTypoB. 3agauv 11.1 ? 11.10 n3 [7].

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

Cneumndoukaums KOHTPoNbHOM paboTbl: 1. KoMnnekcHble Yucna u apugpMeTmyeckmne onepaumnm Hag
HUMK. 2. KOHOpOpMHbIe 0TobpaxeHus. 3. IHTerpan o1 goyHKLMN KOMMIEKCHOrO NEPEMEHHOrO. 4.
Papnpbl JlopaHa. 5. TeopeMbl 0 BblHeTax U MX NMPUMEHEHWNE K BbIYUCNIEHNIO KOHTYPHbBIX 1 ONPeaeneHHbIX
nHTEerpanos. 6. NpuMeHeHe onepaunoHHOro NCHUCTEHNS

Tema . UToroeas doopma KOHTpons

anMeprle BOMPOCbI K 3K3aMeHY:

KoHTponbHble paboThl 1 pacyeTHble paboTbl (PacyeTHo-rpadmyeckme 3agaHns No MmatemMaTuke.
Teopusa OyHKLMIA KOMMIEKCHOMO NEPEMEHHOro 1 onepaLnoHHoe ncuncnexne. -KasaHb:
M3patenbcteo "YHUMNPECC".-2003.-22c¢.);

BUNETbI K 3K3AMEHAM

BuneT 1.

1. dyHkums-opurnHan. NpeobpasosaHue Jlannaca unu n3obpaxeHne yHKLMN-opUrnHana.
OCHOBHbIE TEOPEMbI 4151 N3006paxXeHMS.

2. KoMnnekcHble Yucna u apugoMeTmyeckne 4encTenus Hag HAMN.

Buner 2.

1. CocTaBneHne Tabnuubl N30b6paxeHnii 1 ceoiicTea NnpeobpasoBaHus Jlannaca:

a) NMMHenHocTb; 6) nogobue.

2. KomninekcHas nnockocTb. TpuroHometprnyeckas oopma KOMMIeKkcHoro yncna. Bo3seneHve B
Lenylo cTeneHb. VIaBneyeHme KopHs.

bunert 3.

1. OndpdpepeHumpoBaHme yHKUUN-opurnHana.

2. Bo3BeneHve B KOMMNMEKCHYIO CTeneHb Yyucna €. Jlorapudgom KkoMnnekcHoro yucna. BosseneHve B
KOMMNEKCHYI0 CTeneHb KOMMIEKCHOro Yncna.

buner 4.

1. dndpcpepeHumpoBaHme n3obpaxeHusi U NPUMeEHeHNe 3TO onepaunn K COCTaBneHnto Tabnmupl
N306paxeHuii.

2. Mpenen nocnenoBaTeNnbHOCTM KOMMNEKCHbBIX Ynucen. Heobxoammble 1 4OCTaTO4HbIE YCNIOBUS
CXOAMMOCTW MOCNEenOBATENbHOCTY.

KETPOHHBH
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Buner 5.
1. iHTerpmnpoBaHne opurnHana n n3obpaxeHusl.
2. HeorpaHuyeHHas nocnenosaTtenbHOCTb. [onHas koMnnekcHas nnockocTb, cdpepa PumaHa.

Buner 6.

1. TeopeMbl 3ana3ablBaHNS U CMELLEHNS.

2. OnpegneneHune OyHKUUM KOMMNIEKCHOTro nepemMeHHoro. OTKpbITble U 3aMKHyTble obnacTn. MNpenen
PYHKLINM KOMMNIEKCHOIrO NepemMeHHOoro.

Bunert 7.

1. CBepTtka opurnHana. ®opmyna Hoamens.

2. HenpepbIBHOCTb OYHKLMUN KOMMAEKCHOrO nepeMeHHoro. OCHOBHbIE TEOPEMbI O HEMPEPbIBHbLIX
OYHKLMSX KOMMIEKCHOrO NepeMeHHoro (6e3 nokasarenbCcTea).

Buner 8.

1. OnepauunoHHbIn MeTo peleHns audepeHUmanbHbiX ypaBHEHWUI C MOCTOSAHHbIMIA
KoadpdpmumneHTamu.

2. NpounssogHas n gudbdepeHumnan PyHKLMM KOMNIEKCHOro nepemeHHoro. Ycnosus Koww -
PumaHa.
Bunet 9.

1. OnepaumnoHHbIl METOL, PEeWeHNs CUCTEM 0ObIKHOBEHHBIX AMdepeHLnanbHbIX ypaBHEHN C
NMOCTOAHHbIMU KO3PPULINEHTAMMN.

2. OnpepneneHne aHanNUMTUYECKO B 06nacT 1 B TOUYKE CPYHKLUM KOMMNIEKCHOrO NEPEMEHHOrO, CBSA3b
C rapMOHNYECKNUMU CPYHKLMAMN.

Bunet 10.

1. CeomeTpuyeckas nHTepnpeTaumnsi npomasoaHoin. KoHgopMHoe oTobpaxeHue (0bwme NpuHLMUMbI).

2. IHTerpan oT coyHKUUN KOMMNEKCHOrO NepeMeHHoro. ViHterpanbHas teopema Kowwm ang
0OHOCBS3HON obnacTw.

Bunet 11.

1. [lpobHo-nnHeiHoe oTobpaxeHne. PyHkumns XyKoBCKOro.

2. NepBoobpaszHas. Popmyna HetoToHa-NenbHMLA Ans OyHKLMM KOMMIEKCHOMO NEPEMEHHOTO.

Bunet 12.

1. OnemeHTapHasa yHkuus . Obnactn 0gHONUCTHOCTM.

2. NHTerpanbHas Teopema Kowm ons MHOrocBsi3Hon obnactu.
WHTerpanbHas coopmyna Kown.

Bunet 13.

1. OnemeHTapHas yHkuus . ObnactTm 0 AHONUCTHOCTN.

2. Nuterpan tnna Kown. CywectBoBaHne Npom3BoaHON ntoboro nopsaka onsg aHanmTnyeckon
PyHKLUN.

bBunet 14.

1. OnemeHTapHble OYHKUMM W=Sin Z, W=COS Z 1 ux corctea. Obnact 04HONNCTHOCTMW.

2. Psagbl ¢ koMnnekcHbIMK Yncnamu. PyHKLUMOHanbHble psaabl. OnpeneneHne paBHOMepPHOM
CXOOMMOCTUN ANst PYHKLUMOHANbHOrO KOMMIEKCHOro paaa.

Bunet 15.

1. BeTBM 1 TOYKM BETBNEHUS ONS pagnkana .

2. NMpunsHak Berepwtpacca paBHOMEPHOM CXOOUMOCTY psaa.

Bunert 16.

1. BeTBM 1 TOYKM BETBNEHUS ons norapudpma w = Ln z.

2. AHaNUTNYHOCTb CYMMbI (PYHKLMNOHANBbHOMO psaaa.
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Bunet 17.
1. CteneHHble psabl. Teopema Abens. Kpyr cxoonuMocTy.
2. MprnoxeHns Te0PUM BbIHETOB K BbIYMCIEHWNIO NHTErPaoB.

Bunert 18.
1. Teopema o cymMme cteneHHoro psga. Pan Tennopa.
2. Teopms Bbi4eTOB. OCHOBHbIE TEOPEMBI.

Bunert 19.
1. Pag JlopaHa. PasnoxeHue B psg B KOnbLe.
2. EanHcTBEHHOCTD ONpeneneHns aHanMTn4eckom PyHKLUMK.

Buner 20.
1. I3onnpoBaHHble ocobble To4KU. HeobxoomMble 1 0OCTATOYHbIE YCNOBMS NX CYLLECTBOBAHUSI.
2. Ycnosus Kowu--PumaHa. Mpsimas n obpatHas Teopema.

CamocTosTenbHas paboTa CTyAeHTOB.

Tema 1. OnemeHTapHble OYHKLIMN KOMMNEKCHOrO NePeEMEHHOro, nx ceoinctea. OTobpaxeHus,
ocyuecTBnsgemMble aTMMU oyHKUMsaMK. [2], rn. 1, naparpad 3.

Tema 2. AHanntnyeckne pyHkummM, TeopemMa eAMHCTBEHHOCTU aHanUTUYeCKnx doyHkumi. [2], rn. 1,
nap. 5., [5], nap. 16,

Tema 3. AHanutudeckoe npogonxeHue. HenocpencTeeHHOE aHaNNTMYECKOE NPOLONXEHME.
[MonHas aHannTnyeckas pyHKUMSA. AHanuTudeckoe NpoaoiXeHue Yyepes rpaHudy. MNpuHumvn
cummeTpuun. [5], nap. 17.

Tema 4. PumaHoBbl noBepxHoCcTU. PumaHoBa noBepxHOCTb paaukana. PumaHosa noBepxHOCTb
norapudoma. [5], nap. 18. [2], rn. 1, nap. 5.
Tewma 5. lMNMpocTeiwmne KOHGPOPMHbIE 0TOBpaxeHus. [2], rn. 2, nap. 2,3.

Tema 6. [NpunoxeHve onepaLmoOHHOro MeToaa K peweHuio gugodepeHumnanbHbliX YpaBHEHNUA C
4aCTHbIMU NPON3BOAHbBIMU. [2], TN. 4, Nap.2 , NPUNOXEHUS.

7.1. OcHOBHas nuTeparypa:

Teopusa doyHKUMA KOMNAeKCHoro nepemeHHoro, KysHeuosa, Anna tOpbesHa;KyaHeuoBa, Anna
lOpbesHa, 2007r.

Teopus oyHKUMIA KOMMNEKCHOrO nepemMeHHoro, lybposuH, Bsyecnas Tumodbeesny, 2010r.

1. Teopus doyHKLMIA KOMNNEKCHON NepeMeHHO: y4ebHuk ons By3os / A. I'. CeewHukos, A. H.
TuxoHos .? I3paHue 6-e, ctepeoTtunHoe .? Mocksa : ®uamarnut, 2010 .7 336 c. : un. ; 21 .7 (Kypc
BbICILEN MaTeMaTKN U MaTematmnyeckom comankn / MNoa pean. A. H. TuxoHosa, B. A. MnbuHa, A. T.
CeelwHukoBa ; Boin. 5) .? Bubnuorp.: c. 331 (12 HasB.) .? [Npenm. ykas.: ¢. 332-335 .7 ISBN
978-5-9221-0133-2 ((B nep.)) , 700 .7 ISBN 978-5-9221-0134-9. 91 aka.

2.CH0pHMK 3aaay Mo TeopUn OyHKLUMIA KOMMIEKCHOMO NEPEMEHHOMO 1 ONEePaLMOHHOMY UCYUCIEHUIO
: y4ebHoe nocobve ons CTyoeHTOB MeX.-MarT., pu3. goak., cpak. BMK yH-Ta 1 hak-Ta noBbiweHns
kBanudpvkaumm npenogasatenen / J1. A. AkceHTbes .? KasaHb : KasaHCkuin rocyaapCTBEHHbI
yHuBepcuteT, 2005 .? 124 c. ; 21 cM. ? lNoceswaeTtcs 200-netuio KasaHckoro yHusepcureTta .?
Bubnuorp.: c. 114-115.? ISBN 5-98180-150-6, 200. 180 aka.

3.Teopus cpyHKuUMiA KOMnnekcHoro nepemeHHoro/lMNonosnHkmH E.C. - M.: HAL MH®PA-M, 2015. -
272 c¢.: 60x90 1/16. - (Bbicwee obpasoBaHue: bakanaspuar) (Mepennét 76L1) ISBN
978-5-16-004864-2

http://znanium.com/catalog.php?bookinfo=487040

7.2. lononHuTenbHasa nureparypa:

1.McaeBa, C. V. MaTtematuka [OnekTpoHHbIi pecypc] : Y4eb. nocobue / C. N. Ncaesa, J1. B. KHayb,
E. B. lOpbeBa. - KpacHosipck: Cub. goenep. yH-T, 2011. - 156 c. - ISBN 978-7638-2405-6.
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http://znanium.com/catalog.php?bookinfo=441942

2. COopHMK 3a4ay 1 ynpaxHeHUin No MaTteMaTn4eckoMy aHanmay : y4ebHoe nocobve ans 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)) . 91 aka.

7.3. UHTepHeT-pecypcChl:

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

Pecypchbl hmnanko-matematuyeckor bubnmotekn canta EqWorld ? ?Mup matemaTnyeckmx
ypaBHeHuin? - http://eqworld.ipmnet.ru/ru/library/mathematics.htm

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

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

AnekTpoHHas 6ubnmnoteyHas cuctema "KnuradgpoHa" - http://www.knigafund.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHve oncuunamHbl "Teopusa yHKUUM KOMNAEKCHOrO NepemMeHHoro” npeanonaraeTt
NCMNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOoBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMmble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYET
BceM TpeboBaHusAM penepanbHbIX rocyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToaMYeckas nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIE BEPCUN
NeproanYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. Ob6C
Na3patenbcTBa "/laHb" obecneymBaeT NOCTYN K HAYYHOR, y4eBHOM nuTepatype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSM MO MaKCUManbHOMY KOMYECTBY NPOGUNbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

Y4ebHble ayantopun Onsi NPoBeAeHMs NEKLUMOHHBIX Y MPAKTUYECKUX 3aHSATUIA.
Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NaaHoM no

HanpasneHno 222900.62 "HaHOTEXHONOrMm 1 MMKPOCUCTEMHAS TEXHUKA" U NPOOMNIO NOATOTOBKUN He
npenycMOTPEHO .
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