MMNMHOBPHAYKN POCCUA
OENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITIbHOE YHPEXXOEHUE
BbICLUETO OBPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXOAIO
3aBeqytowmm kaegpomn

MaTeMaTuyeCcKon On3snKn
N MHPOPMALMNOHHBIX TEXHOSTIOrMUM

bepecenr7 C.A. MNepecenkoB

28.06.2022r.

PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B51.0.12.03 Teopus pyHKLIMA KOMMNJIEKCHOIO NepeMeHHOro

1. Kog u HaumeHoBaHue HanpaBlieHus noaroToBku/cneynanbHOCTU:

11.03.04 SneKkTpOHMKA U HAHO3NEKTPOHMNKA
2. Mpodunb noarotoBku/cneumanmsaumsa: ViHTerpanbHas aNeKTPOHNKA N HAHOSNEKTPOHUKA.

3. Ksanudukaumsa BbinyckHuka: 6akanasp
4. ®opma o6yUYeHUA: oYHas

5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnuHbl: 0803 kadegpa maTemMaTu4eckomn
dU3nKM U MHPOPMALIMOHHbLIX TEXHOSIOINN

6. CoctaButenu nporpammsbl: [epecenkoB Cepren AnekceeBuY, JOKTOP hunamko-
MaTeMaTUYeCKMX HayK, AOLEHT, 3aBeayrLnn kadeapown.

7. PekomMeHaoBaHa: Hay4yHo-meToan4yecknm coBeTtomMm hmamndeckoro dpakynbrera, NPOTOKOI
Ne6 ot 27.06.2022r.

8. YueGHbIn rop: 2023/2024 CemecTtp(bl): 3



9.llenu v 3apayum y4e6HON ANCLUUNIIUHDI
Llenbto ocBoeHMS y4ebHON aucuUmMninHbl ABNAeTCA: hopMmupoBaHme y oby4vatomxcs
onpenerieHHoro coctasa KoMneTeHunin (pesyrnbTaToB OCBOEHUS) AN NOATOTOBKU K

npodeccnoHanbHoON AeaTeNbHOCTH.

3agayv y4ebHOW OUCLUMNTUHDI:

n3ydyeHne onepaumi ¢ KOMMAEKCHbIMWU Yucnamm, yHKUUN KOMNNIEKCHOTO NepeMeHHOro,
ycnosuun Kowun-PrumaHa, nHterpanoB no KpuBbIM B KOMMMEKCHOW MIOCKOCTU, METO0B
pasnoXeHns aHanuUTU4eckux PyHKUnM B paabl Tennopa u JlopaHa; npumeHeHne Teopum
BblYETOB ANA BbIYUCIIEHUSA UHTErPAroB Mo 3aMKHYTbIM U BECKOHEYHbIM KOHTYpaMm, nsyvyeHue
METOL0B aHaNUTUYeCKOro NpoaomkeHns, npeobpasoBaHus Jlannaca n onepaumMoHHOro
ncuYncneHus.

10. MecTo yuyeb6HOM aucumnnuHbl B cTpykType OOI:

«Teopusa PyHKLMIA KOMMSIEKCHOrO NEPEMEHHOrO» OTHOCUTCS K 6a30BOM YacTu
MaTemMaTMYeCcKoro n ectectBeHHoHay4Horo uukna. TOKI asnaeTcs npoaomkeHnem
MaTeMaTM4YecKoro aHanmsa u LWMpOoKO NCMONb3yeTCcs BO BCEX paseriax TeopeTnyecKomn
PU3NKN, a Takke B paanodunsnke 1 arneKkTpoHuke. « Teopus PyHKLMN KOMMNIIEKCHOIO
nepemMeHHOro» OTHOCUTCA K Yncny pyHaamMeHTarnbHbIX pa3genioB COBpeEMEHHON MaTeEMaTUKU.
3HaHne oCHOB « Teopun (PyHKUUIN KOMMSIEKCHOIO NepeMeHHOro» sIBrsieTCA BaXXHOW
cocTaBnswLwen obLien MaTemaTUYeCKON KynbTypbl BbIMYCKHUKA.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moayno (3HaHWUA, YMEHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHUupyeMbIMN pe3ynbTaTaMu OCBOEHUS obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNETEHLUAMU) U MHAUKATOPaMU UX AOCTUXKEHUS:

Kog HasaHwue Koa( NuankaTop(bl) MnaHupyemble pesynbTaTbl 00y4yeHus
KOMMNEeTEHLUN bl)
OrlK | CnocobeH Orl1K- | Bnageet 3HaHuamMu | [leMOHCTpUpYeT 3HaHNA OCHOBHbIX
-1 Mncnonb3oBaThb 1.1 | dyHOaMeHTanbHbIX onepaLunn ¢ KOMNNEKCHbIMWU Yncnamu,
NONOXeHus, pasgenos OCHOBHbIX 9f1leMeHTapHbIX PYHKLMI
38KOHb! U MaTeMaTHKN KOMMNEKCHOTO NepemMeHHoro,
onpegeneHne aHanmMTU4eckon pyHKUmm,
MeTOAb! OCHOBHbIE CBOWCTBA 1 TEOPEMDI
€CTECTBEHHbIX aHaNUTUYECKNX PYHKLIMINA.
Hayk 1 Orl1K- | CosgaeTt u YmeeT onpeaensaTtb obnacTtb
MaTemMaTukn 1.2 | npumeHseT aHanUTUYHOCTUN PYHKLMIWA KOMMNIIEKCHOrO
Ana pelweHna MaTemaTunyeckue nepemMeHHoro, onpenensietT ocodbie
3afad MOJEenNu B CBOEN TOYKU U UX TUM, packnagbiBaeT
VHXeHepHON npaKkTU4YeCKOn aHanuTudeckue PyHKUUN B pagbl
AEATENbHOCTN OeATenbHOCTH Tewnnopa n JlopaHa, npumeHsieT Teoputo
Bbl4ETOB ANSA BblYMCIIEHUS MHTErpanos
MO 3aMKHYTbIM 1 BECKOHEYHbIM
KOHTypam.
Orl1K- | YmeeT oueHmBaTtb Bnapgeet HaBbikamu
1.3 | rpaHmupl kBanudnumpoBaHHOro Boibopa n
NPUMEHNMOCTH aganTtaunmn OyHKLMA KOMMNNEKCHOIo
MCTIOMNb3yEMbIX NepemMeHHOro Ans peLueHus
npakTnyecknx 3agad. Mcnonobsyet
MaTeMaTnyeCcKnx

MoZenen npu

NOoNOXeHUA, 3aKOHbl 1 MEeTOAbl




peweHnn TMnoBbIX €CTECTBEHHbIX HayK a4 peleHnd

npodeccuoHanbHbix | UHKEHEPHbIX 3afady B chepe
3agav npogeccnoHanbHON AeATenbHOCTU.

12. O6beM agMcuUNnNuHbI B 3a4eTHbIX eauHulax/yac: 3/108

dopma NpoMeXyTOYHOMW aTTecTaLumn: 9Kk3ameH

13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl

TpyaoemMKoCTb
Bup yue6Hoi paboTsl Bcero [o cemecTpam
3 ceMecTp
AyanNTOpHbIE 3aHATUS 54 54
nexkuumn 36 36
B TOM YnCne: | NpakTu4eckue 18 18
nabopartopHble 0 0
CamocTtosaTensHas paboTta 18 18
B TOM YuUcne: KypcoBasa paborta (MpoekT) 0 0
dopma NpoMexyTo4HOW aTTecTaumnm 36 36
(3k3ameH — 4ac.)
WToro: 108 108
13.1. CopepxkaHme gUCLUMNIINHBI
n/n Peannsauus
pasgena
HanmeHoBaHuve ANCLMNINHBI
pasgena CopeprxaHue pasgena AMCUnninHbI C NOMOLLbIO
ANCLUUNIINHBI OHNamnH-
Kypca, QYMK
*
1. Jlekuun
1.1 | KomnnekcHble OnpegeneHne komnnekcHoro ymncna (K4Y), kak
yncna yrnopsgoYeHHOM Napbl 4ENCTBUTENbHbBIX YMCEN Ha
KOMMSEKCHOW NOCKOCTU C BBEAEHHBbIMU onepaunsimm
CpaBHEHUS, CIOXEHWS, BbIMUTAHUA, YMHOXEHUS 1
aenenunsa. Anrebpaundeckasi, TpUroHoMmeTpuyeckas u
nokasartenbHasa popmbl KH. Onepauuun Hag KY B aTnx
dopmax. dopmynsl dnnepa n Myaspa. Mogynb,
apryMeHT, rnaBHoOe 3Ha4YeHue aprymeHTa, KOMMIeKCHO
conpsxeHHoe Yucno. CeBoncTea onepaunin:
KOMMYTaTMBHOCTb, aCCOLMaTUBHOCTb,
ANCTpUBYTMBHOCTL. ['eomeTpuyeckas nHTepnpeTaumns
onepaunn cnoxeHus u ymHoxeHunsa. Ccpepa PumaHna.
BeckoHeYHO yaaneHHasi Touka.
1.2 | OnemeHTapHble | OnpegeneHve OyHKLUUN KOMMSIEKCHOIO NePeMeHHOrO.
dYHKLMM OnpepneneHnsi 1 OCHOBHbIE CBOMCTBA 3fIEMEHTapHbIX

YHKUNIA: KOPEHb N-I CTEMNEHWN, SKCMOHEHTA,
norapudgm, TpUroHoMeTpuyeckme (sin, cos, tg, ctg) n
runepbonnyeckme (sh, ch, th, cth) dyHkunn, obpaTHble




TPUrOHOMETpPUYECKMNe n runepbonuyeckmne yHKLUN,
obLiasi nokasartenbHas v obLas cteneHHas PyHKLUN.
MaBHOE 3Ha4YeHne Unu rnaBHas BeTBb MHOMO3HaYHbIX

OYHKUMN.

1.3

OudbcpepeHump
OoBaHUe

Mpenen yHkuuun. HenpepbiBHOCTb. OnpenenexHune
npounssogHon. OnpegeneHne yHKUMN,
andpdepeHumpyemon B Touke. Ycnosusa Kowmn-Pumana
n anpdepeHumpyemocTb peanbHON U1 MHUMOKW YacTu
PYHKUMK, KaK ABa HEOOXOANMbIX YCIOBUA
andpepeHUnpyemMocTun B Touke. [loctatouHoe
ycnosue aunddepeHumpyemoct B Todke. Cnocoobbl
BbluMcrieHms nponssogHon. OnpegeneHuve
aHanUTU4YeCcKon OYHKUNN, Kak PyHKLNN,
andepeHUNpYyEMON B TOUYKE U €€ OKPECTHOCTU UNn B
obnactn. CBoncTBa aHANUTUYECKNX (PYHKLIMNA.

1.4

WHTerpnposaHu
e

OnpepgeneHve nHterpana no kpmueon. CBoncrea
nHTerpanos. Teopema Ko ans ogHOCBA3HOM
obnactu. Teopema Kowm gnsa MHOrocBsiaHon obnacru.
Teopembl 0 nepBoobpasHbix. Popmyna HbtoTOHa-
JlenbHuua. dopmyna Kowwn. beckoHeyHas
AnddepeHUNpyeMOCTb aHaNUTUYECKON PYHKLIUN.
WHTerpanbHasa doopmyrna gnsa n-n npoMs3BogHON.
Teopema Mopepa. Teopema Jlnysunnsa. Teopema o
CpegHeM U NPUHLMN MakCMMyMa MOAYns.

1.5

Pappl

CxoanMOCTb YMCNOBbLIX U PYHKLMOHAIbHbIX PSO0B.
Mpu3Hak abconoTHOM CXOAUMOCTM YNCNOBOro psaa.
lMpun3Hak paBHOMeEpHOM cxoanMocTu Beneplutpacca
dyHKUMOHaneHoro psaga. Teopema Beveplutpacca o
noYneHHoM anddepeHLMpoBaHNN N UHTErPUPOBaHUMU
PaBHOMEPHO CXOASALLNXCA pAO0B, COCTOALMX U3
aHanuTudeckux pyHkuun. CteneHHon psa. Teopema
Abens. PasnoxeHne aHanuMTMyeckom yHKUnKn B psag
Tennopa. Pag JlopaHa. PasnoxeHne aHanntnyeckom
dyHKUMK B pag JlopaHa.

1.6

Teopus
Bbl4ETOB

Ocobble Toukn. Knaccundmkaums n3onmpoBaHHbIX
ocobbix Toyek. Cnocobbl onpegeneHus nopsaaka
nontoca. OnpegeneHve BolyeTa. TeopeMbl O BblHeTax.
dopmynbl BbluMCneHns BbiMeTOB. Jlemma XopaaHa.
BbluncneHne nHTerpanoB ¢ NOMOLLbIO BbIYETOB:
KOHTYPHbIX, NpeobpasoBaHus Pypbe, HEKOTOPbIX
TUMOB MHTErpanoB OT 4ENCTBUTESTbHOWN NEPEMEHHON.

1.7

OnepaunoHHoe
ncuncrneHune

Mpoes onepaunoHHoro ncumcnenus. NpeobpasoBaHue
JTannaca. O6paTtHoe npeobpasoBaHue Jlannaca
(Teopema MennuHa). CBonctea npeobpasoBaHus
JTannaca. Mcnonb3oBaHune npeobpasoBaHusa Jlannaca
Ans peweHns guddepeHumnanbHbiX U MHTErpanbHbIX
ypaBHEHUN.

2. NpakTn4yeckmne 3aHATUA

21

KomnnekcHbie
yucna

YeTbipe hbopmbl NpeacTaBneHnst KOMMMEKCHbIX Yncen
(KY): ynopsigpoveHHasi napa 4mcern Ha KOMMeKCHOM
NoCcKOCTK, anrebpanyeckas, TPMroHoMeTpryeckas u
nokasartenbHasi. Onepaumm cpaBHEHMS, CIOXEHWS,
BblYNTAHUS, YMHOXEHUA 1 aenenunsa Hag KY B aTumx
dopmax. Dopmynbl dnnepa n Myaspa. Moaynb,
apPryMeHT, rnaBHoe 3Ha4YeHe aprymeHTa, KOMMNEKCHO




COonpsA>XeHHoe 4uncrno.

2.2

OnemeHTapHble
dyHKUMN

OnemeHTapHble YHKUNN: KOPEHb N-I CTEMNEHN,
9KCMNOHeHTa, norapudm, TPUroHoMeTpruYyeckme (sin,
cos, tg, ctg) n rmunepbonunyeckune (sh, ch, th, cth)
YHKUUKN, OBpaTHbIE TPUTOHOMETPUYECKUNE U
rmnepbonnyeckne yHKLMM, obLlasn nokasaTesnbHas u
obLwas cteneHHas pyHKuun. MMaBHOe 3Ha4YeHne nnu
rnaBHasd BETBb MHOITO3HaYHbIX PYHKLNUMN.

2.3

OudbdpepeHump
OoBaHUe

Ycnosusa Kowun-PrumaHa B ekapTOBbIX Y MONAPHbIX
KoopauHatax. Micnonb3oBaHMe AOCTaTOYHOro YCrOBUS
anddepeHumpyemoctu (yenosus Kowm-Pumana,
nc anddepeHumMpyemMocTb peansHON U MHUMOK
YacTu (PyHKUUKN) ONS HAXOXOEHUSA BCEX TOYEK, rae
dyHKUMA andpdepeHumpyema n aHanutuiHa. Tabnuua
NPON3BOAHbIX 3fIEMEHTapHbIX (PYHKUUIW. BbluncneHue
NPOM3BOOHbIX aHANNTUYECKNX PYHKLUMN. HaxoxaeHue
aHarnuMTMYecKon PyHKLMN MO U3BECTHON
OEeNCTBUTENbHOW UNN MHUMOW YacTu.

2.4

WHTerpnposaHu
e

1. MNMpsimoe uHTerpmuposaHue. BeluncneHe nHrerpanos
yepes npeacTaBrieHne NoAbIHTErpPanbHOro BblpaXXeHUs
B AE€KapPTOBbIX UMK NONAPHbLIX KooOpAnHAaTax.

2. HTerpmpoBaHue aHanMTnyecknx yHKUUNI.
BbluncneHne nHTerpanos ¢ UCMNOMb30BaHMEM CBOWCTB
WMHTErpanoB OT aHaNUTUYECKUX PyHKLMI (Teopema
Kowwn ona ogHocBs3HOM 06nacTu, HE3aBMCUMOCTb OT
nyTM UHTErpnpoBaHnd, popmyna HbloTOHa-
JleribHunua). 3. BblumcneHne KOHTYPHbIX MHTErpanoB OT
aHanUTU4eCKnx (PyHKUUIMN B MHOrOCBSA3HOW obnacTtu ¢
ncnosib3oBaHneM TeopeMbl Kowwm ansa MHOroCBSA3HOW
obnactu, hopmynbl Kown n nHterpansHomn hopmynbl
Ans N-n Npon3BOgHON.

2.5

Paabi

PasnoxeHue aHanutudecknx yHKuum B pag Tennopa
B Kpyre aHanMTU4HOCTU (B OKPECTHOCTU NpaBUiibHOM
ToukK). PasnoxeHne aHanntnyecknx yHKUNN B pag,
JlopaHa B Konbue aHanUTUYHOCTU (B OKPECTHOCTHU
KOHEeYHOM 0cob0oK TOYKM, B OKPECTHOCTH
6eckoHeYHOCTH, B MPOM3BONbHOM KonbLe). [pnemsl
MCNOMNb30BaHWs CTaH4APTHbLIX Pa3IOXEHNN:
6GeckoHeYHOM reoMeTpMYeCKon Nporpeccum ans
pasnoXxeHus B paabl 4poben; pasnoxeHue
9KCMOHEHTbI, CUHYCa, KOCUHYCca U T.4. ANs
COOTBETCTBYIOLNX PYHKUNN. BbluncneHme KOHTYPHbIX
NHTEerpanoB, C NOMOLLbIO Pa3fnoXeHus
nogblHTErpanbHbIX QYyHKUMA B paa JlopaHa.

2.6.

Teopus
Bbl4ETOB

HaxoxgeHue y 3agaHHOM yHKLMM BCEX 0CODBbIX
TOYEK, M30NMPOBaHHbIX 0CObbIX Touek (NOT) un
onpegenexue Tuna OT. Cnocobel onpegeneHus
nopsiaka nontoca. Beluncnexme soiveTtoB B NOT.
BblumcneHne nHTerpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYPHbIX, NpeobpasoBaHus Pypbe, HEKOTOPbIX
TUMOB MHTErPanoB OT 4ENCTBUTESTbHOWN NEePEMEHHON.

2.7

OnepaunoHHoe
ncuncrneHune

Mcnonb3oBaHne npeobpasoBaHuns Jlannaca gnga
pelweHna guddepeHumnanbHbIX U MHTErPanbHbIX
ypaBHEHUN.




13.2. Tembl (pasaenbl) ANCUNNANHBI U BUObI 3aHATUI

Buapbl 3aHATUI (KONIMYECTBO YacoB)
Ne HanmeHoBaHve TeMbl =
Mpaktnyec | Jllabopato [CamoctosTen
n/n | (pasgena) gucumnnuHel | Jlekuun Bcero
Kne pHble bHas paboTa
1 | KomnnekcHble Yncna 2 2 8
> OnemeHTapHble 4 > 2 8
dOYHKUMM
3 | AnddepeHumpoBaHue 4 2 2 8
4 | NHTerpupoBaHue 6 4 4 14
o | Pagpl 6 4 4 14
6 | Teopus BblMETOB 6 2 2 10
7 OnepaunoHHoe 6 2 2 10
ncymncrneHme
HToro: 36 18 18 72

14. MeToaun4yeckume ykaszaHus ans ooy4arolmxcs no 0OCBOGHUIO AUCLIUNTIVHbI

[Mpn n3yyeHnUn ancumninHel pekoMeHayeTCcs NCNoMb3oBaTb CreayLlimne cpeacTsaa:

- Matepuansl, Bbliknagbisaemble B kypce TOKI Ha 6a3e nopTana edu.vsu.ru;

- PEKOMEHAYEMYHO OCHOBHYHIO U OOMNOSTHUTENBLHYIO NUTEpPaTypy;

- METOANYECKNE YKasaHust 1 Nocoodus;

- KOHTPOSIbHbIE 3afaHus ANs 3akpenneHnss TeopeTUYeCcKoro Matepuana;

- ANEKTPOHHbIE BEPCUM YH4EOHUKOB Y METOOUYECKMX YKa3aHWU AN BbINOSTHEHUSA NPAKTUYECKNX
pabor.

dopma opraHmsaLlmm camocToAaTeNbHOM paboThbl: NOArOTOBKA K ayAUTOPHbIM 3aHATUSAM;
BbIMOSIHEHNE AOMALUHUX 3a4aHWUI; BbINOJTHEHNE KOHTPOSIbHbIX paborT.

15. lMepeyeHb OCHOBHOM WU [AOMOSIHUTENIbHOWM nUTepaTypbl, PECYpPCOB WHTEpPHEeT,
Heob6XxoauMbIX AN OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHasi nuTepaTypa:

Ne n/n NcToYHMK

KpynuH B.I'. Beicluas matematuka. Teopust (oyHKUUIN KOMMNEKCHOTO NepeMeHHOoro.
OnepaumnoHHoe ucuncrneHme. C60pHUK 3agad ¢ peleHnamu : yd4ebHoe nocobue /
KpynvH B.I'., MNasnos A.J1., lNMonos J1.. — Mockea : MOW, 2019 .— c. — Beicwas

1 mMatemaTuka. Teopusa yHKLMA KOMMNIIEKCHOrO nepemMeHHoro. OnepaumoHHoe
ncuncneHme. C60pHUK 3agady ¢ pelleHnamMmn [OnNeKTpoHHbIN pecypc): y4ebHoe
nocobue / KpynuH B.T". - M. : Uspatensckuii gom MOU, 2019. — ISBN 5-383-01224-6
.— <URL:https://www.studentlibrary.ru/book/ISBN9785383012246.html>.

lNopywknHa H.B. MatemaTtunka: Teopna yHKLNN KOMMIEKCHOrO NepemMeHHoro :
npakTukym / MopywkmHa H.B., Kapaces B.A., J1éswwuHa I'.[1. — Mockea : MUCuC,
2019 .— 101 c. — Martematuka: Teopna PyHKLNUN KOMMIEKCHOrO NepeMeHHOoro
[OnekTpoHHbIN pecypc] : npakTukym / H.B. MNopywknHa, B.A. Kapaces, .. J1€BwunHa.
- M. : MUCuC, 2019. — ISBN 5-907061-15-6 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.html|>.

6) gononHuTenbHas nuTepartypa:




Ne n/n NcTouHMK

CeewwHukoB Anekcen ['eoprnesnd. Teopust yHKUNA KOMMIEKCHON NepeMeHHON :
y4ebHUK ansa ctyq. pums. cneymnanbHocTen n cneynansHocTn "lMpuknagHas
matemaTuka" / A. . CeewHukos, A. H. TuxoHoB ; Mock. roc. yH-T um. M.B.
JlomoHocoBa .— U3ga. 6-e, ctep. — M. : duamatnut, 2004 .— 335 c. : un. — (Kypc
BbICLLEN MaTeEMaTUKN U MaTemMaTmnyeckon pmsnkn / nog pea.: A.H. TnuxoHosa [u gp.] ;
Bobin. 5) (Knaccuyeckun yHnBepcuteTcknin y4edbHumk) .— ISBN 5-9221-0133-1.

Cwugopos HO.B. Jlekuumn no Teopun yHKLMIA KOMMANEKCHOrO NEPEMEHHOrO : y4EOHUK /
KO.B. Cuaopos, M.B. ®epoptok, M.W. LlLabyHnH .— Mockea : Hayka, 1989 .— 477.

Teopus yHKUMIA KOMMIIEKCHOW NepeMeHHOn : y4ebHO-MeToauyeckoe nocobue no
cneunanbHoctam: 010801 (013800) - Pagnodumsnka n anektpoHuka, 010803
(014100) - MukpoanekTpoHuka 1 nonynposogHukosble npubopsl, 010701 (010400) -
®dusnka / BopoHex. roc. yH-T; cocT. E.W. epeBsarnHa .— BopoHex : J1IOI BI'Y, 2005
— 39 c. : un. — bubnworp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PeweHvne 3agay no mertogaMm mMaTemaTudeckon uankm : Yyeb.
4 nocobue / A.A.Kocapes, H.®.[lopmogmxmHa, J1.A.KpynuubiHa .— BopoHex, 1982 .—
84 c.

B) MH(POPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (OduLmManbHble pecypcol
NHTEpPHET)™:

Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB Bl'Y

2. http://e.lanbook.com/ - 3BC «JlaHb»

3. http://www.book.ru/ - 96C «Book.ru»

* Bnavane ykasbiBaotca OBC, ¢ koTopbiMn wumeroTcs goroBopa y BIY, 3arem OTKpbITble 3NEKTPOHHO-
obpasoBaTternbHble pecypcbl, OHNanH-kypcbl, Y MK

16. NepeyeHb y4yeOHO-MeTOANYECKOrO 06ecneyeHust Ans CamoCToATeNIbHON paboThbl (

Ne n/n MNcToYHUK

Teopus yHKUMIA KOMMIIEKCHOW NepeMeHHOn : y4ebHO-MeToauyeckoe nocobue no
cneunanbHoctam: 010801 (013800) - Pagnodumsnka n anektpoHuka, 010803
(014100) - MukpoanekTpoHuka 1 nonynposogHukoBbie npmubopsl, 010701 (010400) -
®dusnka / BopoHex. roc. yH-T; cocT. E.W. epeBarnHa .— BopoHex : J1IOI BI'Y, 2005
— 39 c. : un. — bubnworp.: .38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

Kocapes A.A. PelwleHne 3agay no Metogam mateMaTmyeckon pmsmkm : Yueb.
2 nocobue / A.A.Kocapes, H.®.[Jopmoanxuna, J1.A.KpynmubiHa .— BopoHex, 1982 .—
84 c.

17. OOpasoBaTtenibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOM
ANCLUMNSINHBI, BKNOYasi [AOUCTaHUUOHHbIe oOpa3oBaTenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHune):




Kypc «Teopusa doyHKLMIA kKomnniekcHon nepemeHHony (TPKIT) Ha 6a3e nopTana edu.vsu.ru.

18. MaTepnanbHoO-TeXHU4YeCKoe obecneyeHne AUCLUUNIIUHDI:
JlekumnoHHasa ayautopusi, ayanTopum Ans nposBeaeHUs NpakTUY4eCcKUxX 3aHATUN.

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaummn

MopAOoK OLEHKN 0CBOEHMS obydatowmnMmmcsa y4ebHoro matepuana onpenenseTcs
coAep)aHMeM crneayLwmnx pasaenos ANCUMNIIVHBI

HanmeHoBaHne
NHuaunkaTop(bl
I'll\}gl'l M%a?/ﬁﬁmu Iﬁonc;(a;a ) AOCTMXKEHUSA OueHou4Hble cpeacTBa
A (ML(l),EI,yJ'IFI) H KomneTeHumm
Or1K-1.1
1 Pasgenbl 1-3 OrK-1.2 KoHTponbHasa paboTa 1
OrllK-1.3
Or1K-1.1
2 Pasgensl 4-5 Or1K-1 Orl1K-1.2 KoHTponbHas pabota 2
OrliK-1.3
Or1K-1.1
3 Paspgenbl 6-7 OrK-1.2 KoHTponbHaga pabota 3
OrllK-1.3
MpomexyTovHas aTTectaums [MepeyveHb TEOPETUYECKNX BONPOCOB
dopma KOHTpOns - 3a4eT MpakTnyeckoe 3agaHne

20. TunoBble OUEHO4YHble cpeacTBa M MeToAMYEeCKUe MaTepuanbl, onpeaensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKywMn KOHTPOJb YCNEBaeMoCTH

KoHTporb ycneBaemMocTu no AUCUUNIMHE OCYLLECTBMSETCS C NOMOLLBIO CrieayHLLmMX
OLEHOYHbIX CPeacTB:

— KOHTPOnbHblEe paboThl;
MepeyeHb 3a4aHMN ONA KOHTPOSbHbLIX paboT
KonTtpoabnas padora Ne 1
KUM 1
1. KOMIIJIEKCHBIE UNCJIA

2 -3

1.1. Haiigure Re z | Im z |z|’argz’(—n<argzsn),ecnﬂz=1+3l_.

1.2. Borancmare: (i+/3 - 1) .




2. OJIEMEHTAPHBIE ®YHKIMN
2.1. Haiizure Bee 3HaueHus GpyHkuuii () B yKa3aHHbIX TouKaxX. OTBET MpUBEeAUTE B alreOpanyeckon

bopme f@)=utiv:
a) e’ mpu z=3-2i; B){/;anZZ&';
0) sin z npu z =—i; r) Ln z npu z=-5,
2.2. Haiigure Bce KOPHH YpaBHEHHsI: COSZ =2
3. JUODEPEHIIMPOBAHUE
3.1.

Haiinure Bce Touky, rae Gpyuxuus Jf (z)=zImz; a) muddepenupyema; 0) ananutuyHa. Haiiaure
MPOU3BOHYIO B TOUKaX MU PEepeHIIMPYEMOCTH.

Jutn anamuruaeckoilt pynxuun S (2)=u(x,y)+iv(x,y) uspecrno, uro u=x?-y>-2x, f(0)=0.
Haiinure ynkiuio V .

3.2

KM 2

1. KOMIIJIEKCHBIE UM CJIA
3-2i
1.1. Haitoure Re z , Im z, |z | 3182z (-m<argz<m) ecnyu z = :

i-2°
1.2. Beraucnure: (— N i)o .

2. OJIEMEHTAPHBIE ®YHKINN
2.1. Haiigure Bce 3HaueHUs QyHKIMA / (z) B yKa3aHHBIX Toukax. OTBET NpUBEIUTE B anreOpanyeckoi

popme f@)=u+iv,
a) e’ mpu z=-2+3i; e) 2° npu z=1,
B) ¢h z npu z=2i;

r) 4z npu z =16i ;

2.2. Haiiaure Bce KOPHU ypaBHEHHS: SInz =2,

3. IMO®DOEPEHIIMPOBAHUE

3.1. Haiinute Bce Touku, rae Gynxuus J (z)=zRez: a) muddepenupyema; 0) ananutuyHa. Haiiaure
MPOU3BOHYIO B TOUKaX AU (HEepeHIIMPYyEMOCTH.

3.2. Jlna anamutraeckoif pynxuun S (2)=u(x,y)+iv(x, ) ussectro, uro u = ¢ cos y, f(0)=1_ Haiinure
byaknuo V.

KonTpoabHast padora Ne 2
KUM 1

4. UHTEI'PUPOBAHUE
4.1. Beluncnure UHTETpasbl:
a) -[ZRG z dz , tie ¥ — oTpe3ok mpsamoii ot Touku Z; =0 mo z, =1+1;
J|Z|Im z dz
0) J.

, TIe ¥ —TIOmyoKpyX)HOCTh |7|= 2 Imz2>0;
Ich z dz
B) 2

, Tae ¥ — momyokpyxHocTh |7/ = 1, Rez>0;

: 2z
r) yjsm (e ™ oz , TIE Y — OKpyXHOCTb |7 — i[= 1



5. PSI/bl

2

5.1. Pasnoxure dymkumo f(z)= Z+
zZTl1

B psaa Jlopana B OKpecTHOCTH Touek: a) z=0; 6) Z=00C,
B) Z = —I. B KaX10M ciydae OImpeaenuTe 00JacTh CXOAUMOCTH PSJIOB.

3z+1

5.2. Paznoxute QyHKIUIO —5
z —z—

5 B P Jlopana B kombIie 2 < |7[<3 .

KM 2

4. UHTET'PUPOBAHUE
4.1. Beluncnure UHTETpaIbL:

Re z1 . :
a) -y[ ¢z ZdZ, rae ¥ — orpesok npamoii ot Touku Z; =0 mo z, =1+2i;

6) Y~[|Z|Re 242 eyt — momyokpyxHocts 17= 1 Imz>0;
B) VJ:Sh z dz , TIe ¥ — momyokpyxHoctb [71= 2 Rez>0;
r) YJ:Sh 2 eyt — OKpYXKHOCTB 7] = 2 .

5. PSITIBI

5.1. Pasnoxute pynkuuio S (z)= i B psin Jlopana B okpecTHOCTH Touek: a) z = 0; 6) Z=00; ) z =1,

B kaxmom ciaydae onpenenure 00J1acTb CXOJUMOCTH PSIIOB.

z—4
5.2. Paznoxute QpyHKIIHIO PR

B psax JlopaHa B koublie ! < |z|< 2
KonTpoabHnast padora Ne 3

Knm1

6. TEOPU BBIYETOB

1
o 3
6.1. Haiimure Bce UOT dynkumu / (Z ) =2z cos 2o OTIPEJIENINTE UX TUI U BRIYUCIUTE BBIYETHI.

6.2. Brruucnure WHTETPaJIbL:
e’ T sin x dx
a)f9z—z3dz’y plE-2f=ay B)7Tx2+2x+5;
; .
F dx Tée’i‘”’dt o>0
o)l 75 v 2 [P Y ’ :
)!)‘(xz +4)2 -0

7. OIEPALIMOHHOE MCYUCJIEHUE
7.1. Pemute nuddepennmanbHoe ypaBHEHHE, UCTIONB3Ys Mpeodpa3zoBanue Jlarmmaca:
um +ur =1 , M(O) — M'(O) — M"(O) =0 .

KM 2

6. TEOPUA BBIYETOB

1
o 2 .
6.1. Haiioure Bce UOT dynxumn f (Z ) =z sin 2o OTPEJIENINTE UX TUI U BRIYUCIUTE BBIYETHI.

6.2. Brruucnure WHTETPaJIbL:

: ° d.
D el CNAILELIEER 6)Im;

v" 0



©

t .
—_— - —lmtdt
B)J.x2_4x+5’ r)!tz_l_le ’(,0>0

—0 — o0

7. OIIEPAIIMOHHOE MCYUCJIEHUE
7.1. Pemute nuddepeHimanbHoe ypaBHEHNE, UCTIONB3Ys peodpa3oBanue Jlamnaca:
u —u=sint, u(0)=-1 u'(0)=0,

20.2 NMpomexyToyHaa aTrectauus

MpomexxyTouHas aTTecTaums No AUCUUMIIMHE OCYLLECTBNSETCS C NMOMOLLbIO CrieayLLmnx
OLIEHOYHbIX CPEeACTB:

— cobecenoBaHue no TEOPETUYECKMM BOMPOCaM,
— NpaKTn4eckne 3agaHun4;

MepeyeHb TeOpeTUUYECKUX BONPOCOB K 3a4eTy

KOMIMJIEKCHbIE YACIA

1. OnpepgeneHne KOMMMEKCHOro uyucna. Anrebpaunuyeckasi, TpPUroHOMETpuYeckass U
nokasartenbHast POpMbl KOMMNEKCHOIO YMcha.

2. dopmyna dunepa. Popmyna Myaspa. Moaynb, apryMeHT, rnaBHOe 3Ha4YeHne aprymeHTa.
3. [eomeTpuyeckasn nHTepnpeTauna onepaumm Hag KOMMIEKCHbIMU Yncnamu.
4. Cpepa PumaHa. beckoHeyHo yaaneHHas Touka.

SJNIEMEHTAPHBIE ®YHKLINA

5. OnpegeneHne yHKLMM KOMMNIIEKCHOrO NEPEMEHHOr0. AneMeHTapHble (PYHKLNK:
5.1. KopeHb n-i1 cTeneHu.
5.2. DKkcnoHeHTa.
5.3. llorapndom.
5.4. TpuroHomeTpuyeckue (sin, cos, tg, ctg) dyHkumn.
5.5. N'vnep6onunyeckue (sh, ch, th, cth) dpyHkuun.
5.6. ObpaTHble TPpUroHoMeTpU4eCckme PYHKLUN.
5.7. ObpatHble rmnepbonunyeckme yHKLUUN.
5.8. O6bwasn nokasaTenbHasa n obLiasa cTeneHHas yHKLUMN.
6. BblaeneHue rnaBHOM BETBU MHOrO3Ha4HbIX yHKUMA (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANPPEPEHLIMPOBAHUE

7. MNMpepen yHkumn. HenpepbiBHOCTb. OnpeaeneHve npoussoaHon. OnpeneneHne yHKUuu,
AnddepeHUMpyemMon B TOUKE.

8. Ycnosusa Kown-PumaHa, kak Heobxogmmoe ycnosue anpdepeHunpyeMoCcTn B TOYKE.

9. nddepeHUNpyeMOCTb peanbHON U MHUMOM YacTu OYHKUUKM, Kak HeobGxoanmoe ycnosue
AndpepeHUNpYEMOCTU B TOYKE.

10. JocTtato4Hoe ycrnosue andpdepeHLMpyeMOoCTU B TOYKE.
11. Cnocobbl BbIMMCIIEHMSI MTPON3BOAHON.

12. OnpepeneHve aHanutudeckon  QyHkumMn. CBOWCTBA  aHANUTUYECKUX  (PYHKLMK
(HeNpepbIBHOCTb, aHANMTUYHOCTb KOMMNO3ULUUK, ypaBHEHUA Jlannaca).



NWHTEMPNPOBAHUE

13. OnpegeneHuve nHTerpana no kpuson. CBOMCTBa MHTErparos.

14. Teopema Kowm ans ogHoCBA3HON obnacTu.

15. Teopema Kowm ans MHOroceBssHom obnacTu.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-JTlenbHuua.

17. ®opmyna Kowun.

18. beckoHeuyHas anddepeHLMpyeMOCTb aHanuTudeckon yHkumn. NHterpaneHasa opmyna
Anst N- NPoOM3BOSHOMN.

19. Teopema Mopepa. Teopema JlnyBunns.

20. Teopema 0 cpeHEM U NPUHUUMNT MaKCUMymMa MogyIs.

PAObI

21. CxogMmMocTb yncnoBoro psga. lNpusHak abCcontoTHOM CXOAMMOCTU YNCITOBOrO psaaa.
22. CxoguMocTb hyHKLMOHanNbHoro psga. NpusHak paBHoMepHoU cxogmMmocTn Benepitpacca.

23. Teopema BenepwTtpacca 0 nMo4YneHHOM ANPEPEPEHLUMPOBAHUM U UHTErpUpoOBaHUMU
paBHOMEPHO CXOOSALUMXCA PAOO0B, COCTOALMNX N3 aHANUTUYECKNX (DYHKLIUNA.

24. CteneHHon psag. Teopema Abens.
25. PasnoxeHne aHanutnyeckon pyHKunn B psg Tennopa.
26. Pap JlopaHa. PasnoxeHue aHanntuyeckon pyHkumnmn B psag JlopaHa.

TEOPUA BbIHETOB

27. Ocobble Toukn. Knaccndmkaumsa n3onmpoBaHHbIX 0CODbIX TOYEK.

28. Cnocobbl onpegeneHus nopsaka nontca.

29. Onpegenexune BblveTa. OCHOBHasi Teopema O Bbl4eTax. Teopema 0 CyMMe BbIYETOB.
30. dopmynbl BbIYMCIIEHMS BLIYETOB.

31. BbluncneHne nHTerpanos C NOMOLLBI BblYETOB:

31.1. KOHTypHbIe UHTerpansl yj.?f(z Mz

2n
31.2. NHTerpansl Buaa JR(COS x,sin x x|
0

_ P (x) _ax"+..tax+a,

Qn(x)_ bx"+.+bx+b,
< _ x Pm(x) x
31.4. WuTerpansl Buaa I £ G rpe f(x)=glx)e “00) (x)e .

31.5. NHTerpansl Buaa I S Gax rpe f(x)=g(x)eos (hx) | f(x)= g(x)sin (hx).

31.3. NHTerpans Buaa I £ G rpe f(x)

32. Jlemma >KoppaHa.
OMNEPALUMOHHOE MCHYUCNEHNE

33. Npes onepaunoHHoro ucumncnenus. lNpeobpasoBaHne Jlannaca. Obnactb paBHOMEPHOM
CXOOUMOCTU N aHANUTUYHOCTMW.

34. ObpaTHoe npeobpasoBaHue Jlannaca. Teopema MennuHa.
35. Ceoncrtea npeobpasoBaHus Jlannaca.



MNMpakTuyeckue 3agaHuA K 3avety

Ha 3auyeT BblHOCUTCA Hambornee emkas M copepkaTtenbHas TeMa Kypca — 3TO BblYMCIEHUE
WHTErpanoB C NOMOLLbIO Bbl4YeTOB. [MpuMepbl MHTErparnos:

1. jS ch(i _Zl) — KOHTYpHBIE ﬁf(z)dz .
————— _Buma fR(cos X, sin x)dx )
0
Td TP (x
sty e [
To(x—1)e"” ®
4. Ix

dx _ A‘kxd
* 5y 10 BH;[aIg(X)e x

j%dx — BHOa Ig(x Ycos (A x )dx , Lg(x )sin (b x )dx

— 0 - ®©
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