MMHOBPHAYKN POCCUK
®EAEPAITBHOE MOCYOAPCTBEHHOE BHOIPKETHOE OBPASOBATEITBHOE YYPEXKAEHME
BbICLLIEMO O5PA30OBAHUA

«BOPOHEXCKWUW rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyrowmm kaegpon
MaTeMaTM4YeCcKon PU3nKn

N UHPOPMALMNOHHBIX TEXHOMOMN

C.A. lNepecenkosB

28.06.2024r.

PABOYASA NMPOrPAMMA YYEEHON OUCLUMIIUHDI

51.0.14 Teopus chyHKLMNA KOMMNIEKCHOIO NEePEeMEHHOro

1. Koo u» HauMeHOBaHWe HanpaBneHUA NoAroToBKU/cneynanbHOCTU:

03.03.02 ®dusuka

2. Mpodunb nogroroBku/cneynanusaumua: Prsnka MeaMLMHCKUX, NA3epPHbIX TEXHONOIMIA U

HaHoMaTtepumanos..

3. KBanudmkauusa BbinyckHukKa: 6akanasp
4. dopma obyyeHUA: ovHas

5. Kadegpa, oTBevarowan 3a peanmsaumio aucumnnumibl: 0803 kadeapa matemaTnyeckomn

bun3nkm n NHOOPMAaLMOHHBLIX TEXHONOITMN

6. CoctaButenu nporpammsbl: NepecenkoB Cepren Anekceesuny, 4OKTOP hU3NKO-

MaTeMaTu4eckux Hayk, npodeccop, 3aBeayomn kadeapomn.

7. PekomeHagoBaHa: Hay4yHo-MeTogmM4yecknm coBeToM dr3n4eckoro dakynereta,
npoTtokon Ne6 ot 27.06.2024r.

8. YuebHbIn rop: 2025/2026 CewmecTtp(bl): 4



9.llenu n 3apgaym y4ebHOM AUCLUNIIUHDI

Llenbio ocBoeHUs y4ebHOM ANCUUNNNHBI ABNSIETCS: (DOPMUPOBaHNE y 0By4YatoLLmxcs
onpeneneHHoOro coctaBa KOMMNeTeHUN (pes3ynsTaToB OCBOEHUS) AN MOATOTOBKN K
npodeccuoHanbHoOn AeATeNbHOCTH.

3agayn y4ebHOoM ANCUNNAUHDI:

n3yyeHue onepaumnin ¢ KOMNIEKCHbIMU Ynucnamm, YHKLUN KOMMNSIEKCHOIO NepeMeHHOro,
ycrnosui Kown-PumaHa, nHterpasnos rno KpuBbIM B KOMMSEKCHOM MIOCKOCTU, METOA0B
pasnoXeHWs aHanUTUYeckux pyHKumMM B paabl Tennopa v JlopaHa; npyumeHeHne Teopumn
BbIYETOB 41151 BbIYUCIIEHUSA MHTErPasioB rNo 3aMKHYTbIM U 6E€CKOHEYHbIM KOHTYpaM, usyvyeHue
MEeTOO0B aHanMTU4eCKoro NpPoaosmkeHns, npeobpasoBaHna Jlannaca n onepawumMoHHOro
ncuYncneHus.

10. MecTo yye6HOM AucCUUNNUHBI B cTpyKType OOI:

«Teopunst YHKUMIA KOMMNIIEKCHOIO NEpPEMEHHOIO» OTHOCUTCS K 6Ga30BOM YacTn MaTeMaTu4ecKkoro
N ectecTBeHHOHay4Horo yukna. TOKI saenserca npogormkeHnemM MmatemMaTm4eckoro aHanmsa u
LLIMPOKO UCMONb3YETCA BO BCEX pasfenax TeopeTnyeckon omnsmnku, a Takke B pagnousmnke u
3MeKTpoHuKe. « Teopna PyHKUNIN KOMMNIIEKCHOrO NepeMeHHOro» OTHOCUTCS K YUCTTY
dyHAaMeHTanbHbIX pas3aenoB COBPEMEHHOW MaTeMaTUKN. 3HaAHNE OCHOB « Teopunn oyHKLMI
KOMMJIEKCHOIO NEPEMEHHOIO» SABMSIETCH BaXXHOW COCTaBnsAloLWen obuwen matemMmaTnyeckom
KynbTYpbl BbIMYyCKHUKA.

11. MnaHnpyemble pe3synbTaTbl 00y4YeHUSA NO AucuunnuMHe/MoAynko (3HaHUA, YMEHUSA,
HaBblKN), COOTHECEHHbIe C NflaHupyeMbiMU pe3ynbTaTaMy OCBOEHUs obpa3oBaTenbHOMU
nporpaMmmbl (KOMNeTeHUUsIMM) U UHAUKATOPaMMU UX JOCTUXKEHUSA:

Kog HaseaHue Koga( NHuaukaTop(bl) lMnaHupyemble pesynbraTtbl
KOMMeTeHumm bl) oby4yeHuns
OlK- | CnocobeH OrlK- | Bnageet 3HaHUAMM [eMOHCTpUpyeT 3HaHus
1 NPUMEHATb 1.1 dyHOaMEHTanNbHbIX dyHOamMeHTanbHbIX 3aKOHOB
6a3oBble pasgenos MateMaTUuKu. NpUpPoabl U OCHOBHbIX
3HaHUA B PUINYECKMX N MaTEMATUYECKNX
obnactu 3aKOHOB. [leMOHCTpUpYyeT 3HaHUSA
domsunko- OCHOBHbIX onepauumn ¢
MaTemMaTuyecku KOMMSIEKCHbIMM YnCramu,
X 1 (Mnu) OCHOBHbIX 3f1EMEHTapPHbIX
€CTEeCTBEHHbIX OYHKLMIA KOMMNSIEKCHOIO
Hayk B cipepe nepemMeHHoro, onpeaenexHne
CBOEen aHanMTUYeCKon PyHKLNN,
npodeccuoHan OCHOBHbI€ CBOMCTBA U TeOpeEMbI
bHOM aHanUTUYECKUX PYHKLNN.
DesaTernbHOCTU OrlK- | Co3paet n npumeHsieT lMpumeHsieT usnyeckme 3aKoHbl
1.2 MaTemMaTuyeckme Mohenuv | 1 mateMaTuyeckme MeToabl s
B CBOEWN NpaKTM4eCcKomn peLlueHns 3aad TeopeTnyYecKoro
OeATenbHOCTM. M NPUKIIagHOro xapakrepa.
YmeeT onpeaensTtb obnactb
aHanMTUYHOCTU PYHKLNI
KOMIMMEKCHOro nepemMeHHoro,
onpeaensieT ocobble TOYKM U UX
TVN, packnagbiBaet




aHanuTuyeckune pyHKUMM B paapl
Tennopa v JlopaHa, npumeHsieT
TEOpUIO BbIYETOB AN
BbIYUCIEHWSI MHTErPanos no
3aMKHYTbIM 1 6ECKOHEYHbIM
KOHTypam.

OfllK-
1.3

YMeeT oueHuBaTb
rpaHunLbl MPUMEHUMOCTH
MCNONb3yeMbIX
MaTemaTU4YecKnx

Mcnonb3yeT NonoXeHusi, 3aKOHbI
N METOLbl €CTECTBEHHbIX HayK
AN peLleHnst MHXEHEepPHbIX
3agad B chepe

Mogernen npu peLeHnm npodeccuoHansHom
TMUMNOBbIX AEATENbHOCTN.
npodeccnoHanbHbIX

3agau.

12. O6BbeM AncumnnunHbl B 3a4eTHbIX eanHuuax/yac: 3/108

dopma NPOMEXYTOHYHOM aTTeCTalumn: 3a4ET C OLIEHKOM

13. TpyaoemMkocTb No BUAaM y4ebHOM paboThbl

TpyooemMKoCTb
Bup y4ebHo paboThl Bcero o cemectpam
3 cemecTp
AyOUTOPHbIE 3aHATUSA 64 64
nekuumn 32 32
B TOM yucne: | npaktnyeckue 32 32
nabopaTtopHble 0 0
CamocToaTenbHas paborta 36 36
B TOM Yucne: KypcoBas paboTta (MpoekKT) 0 0
dopma NpoMeXyTOYHON aTTecTaunm 8 8
(3Kk3ameH — 4ac.)
NTtoro: 108 108
13.1. CopepxxaHue gUCUUNNUHbI
n/n Peanusauyusa
HanmeHoBaHue pasaena
pasgena CopepxaHue pasgena gUCUUninHbl ANCLMNTIMHGL G
ANCLMNIVHBI MOMOLLEI0
OHNawrH-Kypca,
QYMK *
1. NNekunn
1.1 | KomnnekcHble OnpegeneHne komnnekcHoro yncna (K4Y), kak
Jyncna ynopsgoYeHHOM Napbl 4eNCTBUTENBHbIX YACEN Ha

KOMMIIEKCHOW MITOCKOCTU C BBEAEHHbBIMU
onepauusiMu CpaBHEHUS, CITOXKEHUS, BbIYMTAHMUS,
YMHOXeHUs 1 genexHus. Anrebpaundeckas,
TPUroOHOMETpUYECKas 1 nokasartensHas opmbl
K4. Onepauun Hag K4 B aTux dpopmax. dopmynsl
Onnepa n Myaspa. Mogynb, aprymeHT, rnasHoe




3HayYeHue aprymeHTa, KOMMMEKCHO COMNpPshXeHHoe
yucno. CeoncTea onepaummi: KOMMYTaTUBHOCTb,
accouMaTMBHOCTb, AUCTPUBYTUBHOCTb.
[eomeTpuyeckas nHTepnpeTaumsa onepaunn
cnoxeHus n ymHoxeHunda. Cpepa Pumana.
beckoHeYHO yganeHHas To4ka.

1.2

OnemMeHTapHble
dyHKLMN

OnpepgeneHne PyHKUMM KOMIMIEKCHOIo
nepemeHHoro. OnpeaeneHns n OCHOBHbIE
CBOMCTBA 3MeMeHTapHbIX PYHKLUNA: KOPEHb N-1
CTeneHun, 3KCMOoHEeHTa, norapudm,
TpUroHomeTpuyeckme (sin, cos, tg, ctg) n
runepbonuyeckue (sh, ch, th, cth) dpyHkumn,
obpaTHble TPUrOHOMETPUYECKME U
rmnepbonuyeckmne pyHKunKn, oduas
nokasaTernbHas 1 obLasa cteneHHas yHKUuN.
[MmaBHOe 3HayYeHne nnun rnaBHas BETBb
MHOIO3HaYHbIX (PYHKLUN.

1.3

OvdppepeHumnpos
aHve

Mpegen dyHkumn. HenpepbisHoCTb. Onpeaenexne
npounssoaHon. OnpeaeneHne yHKLMK,
andpepeHumnpyemon B Touke. Ycnosus Kowum-
Pumana n gudpdepeHumnpyemocTs peansHoum u
MHMMOW YacTu OYHKLUK, KaK ABa HEOOXOOMMbIX
ycnosus andpdrepeHLmMpyeMocT B TOYUKE.
[loctaTo4Hoe ycrnosue andpdepeHLmMpyemMocTm B
Touke. Cnocobbl BblYMCNEHNSA NMPON3BOAHON.
OnpeaeneHne aHanUTUYECKON QOYHKLMN, Kak
dyHKUMK, onddepeHUnpyemon B TOUKE N ee
OKpPeCcTHOCTM unu B obnactun. CeoncTea
aHanUTUYECKUX PYHKLNN.

1.4

WHTerpupoBaHue

Onpeaenenune nHTerpana no kpmson. CeoncTea
NMHTerpanos. Teopema Kowwn ans ogHOCBA3HOMN
obnactu. Teopema KoLum ans MHOroCBsI3HOM
obnacTtu. Teopembl 0 nepBoobpasHbIX. Popmyna
HbtoToHa-JlenbHnua. Popmyna Kowwn.
BeckoHe4vHasa anddepeHumpyemMocTb
aHanuMTn4eckon pyHKUnn. MHTerpanbHas
dopmyrna ans n-n NnponsBogHon. Teopema
Mopepa. Teopema Jlnysunns. Teopema o cpegHem
N NPYHLMN MaKkCUMyMa MOgyns.

1.5

Pagbl

CXoaAnMOCTb YMCNOBbLIX N (PYHKUMOHANbHbLIX PSAOO0B.
Mpn3Hak abConNTHON CXOANMOCTIN YNCIOBOIO
paga. NpusHak paBHOMEPHOM CXOANUMOCTU
BenepwTpacca pyHKUMOHaNbHOro paga. Teopema
BenepwTpacca o no4sieHHOM
andepeHUNpOBaHNN U UHTENPUPOBAHNN
PaBHOMEPHO CXOAALLMXCA PSAOB, COCTOALLMX U3
aHanuTudecknx yHkunn. CteneHHon psag.
Teopema Abensa. PasnoxeHne aHannTU4eckon
dyHkumn B psg Teunopa. Pag JlopaHa.
PasnoxeHune aHanuTnyeckon pyHKUnn B pag,
JlopaHa.

1.6

Teopusa BblYETOB

Ocobble Toukn. Knaccudmkaums n3onmpoBaHHbIX
ocobbIx Tovek. Cnocobbl onpeaeneHns nopsgka
nontoca. OnpeaeneHune BbiveTa. Teopembl O
BblyeTax. PopMyrbl BbIMUCIIEHUS BbIYETOB. JleMma




>KopaaHa. BbeluncneHne nHterpanoB € MOMOLLbIO
BbI4ETOB: KOHTYPHbIX, Npeobpa3oBaHusa Pypbe,
HEeKOTOPbIX TUMOB UHTErpanoB OT AENCTBUTENbHOMN
nepemMeHHoON.

1.7

OnepauyunoHHoe
ncuncneHme

Mpoes onepaumoHHOrO NCYNCNEHUS.
lMpeobpasoBaHue Jlannaca. ObpaTtHoe
npeobpasoBaHue Jlannaca (Teopema MennuHa).
Csoncrta npeobpasoBaHus Jlannaca.
Mcnonb3oBaHue npeobpasoBaHus Jlannaca gns
pellenuns guddepeHunanbHbIX U MHTErpanbHbIX
YpaBHEHUNA.

2. NpaKkTn4yeckne 3aHATUSA

2.1

KomnnekcHble
yucna

UeTbipe hopMbl NpeacTaBrieHnst KOMMNEeKCHbIX
yucen (KY): ynopsagodeHHasa napa vmicen Ha
KOMMMEKCHOW NNOCKOCTU, anrebpanyeckas,
TpUroHomeTpudeckas 1 nokasatenoHasa. Onepaunm
CpaBHEHUS, CIOXEHUS, BbIYUTAHUS, YMHOXEHUS U
aenenus Hag K4 B atnx dpopmax. Popmynbl
Onnepa n Myaspa. Moayrnb, aprymeHT, rnasHoe
3HayYeHne aprymeHTa, KOMMIEKCHO COMNPshKEHHOE
4yuncno.

2.2

onemeHTapHble
dyHKLUM

OnemeHTapHble QYHKLMKN: KOPEHDb N- CTEMEHMW,
9KCMNOHEHTa, norapudgm, TPUroHOMeTpudeckme (sin,
cos, tg, ctg) n runepbonunyeckune (sh, ch, th, cth)
dyHKLUMN, OBpaTHbIE TPUTOHOMETPUYECKME U
rmnepbonuyeckmne pyHKunKn, odyas
nokasarternbHas 1 obLiasa cteneHHas yHKUNN.
[MaBHOE 3Ha4YeHne unun rnaBHas BETBb
MHOTFO3Ha4YHbIX OYHKLUMN.

2.3

OvdpepeHumnpos
aHve

Ycnosusa Kowun-PrumaHa B ekapToBbIX U MONAPHbIX
KoopAanHaTax. Micnonb3oBaHne JOCTaTOMHOMO
ycnosua auddepeHumpyemocTu (ycnosus Kowu-
PumaHna, nntoc andpdepeHumpyemMocTb peasibHom
N MHMMOW YacTu (PyHKLUUKM) ONs HAXOXOEeHUs BCEX
TOYeK, rae pyHKkumna gndpdepeHumnpyema m
aHanuTtuyHa. Tabnmua npon3BOAHbIX
arnemMeHTapHbIX PyHKUMA. BeluncrneHune
NPOU3BOAHbIX aHANMUTUYECKUX DYHKLINA.
HaxoxgeHne aHanuTtnyeckom pyHKUMKU rno
M3BECTHOW OENCTBUTENBHOMN UMM MHUMOW YacTu.

2.4

WHTerpupoBaHue

1. NMpamoe nHTerpnpoBaHue. BoluncneHune
WHTEerpanoB Yepes npeacraBneHne
NOAbIHTErPanNbHOro BblpaXeHWsi B 4eKapTOBbIX UK
NoNSAPHbIX KoopauHaTax. 2. HTerpupoBaHmne
aHanuMTn4ecknx pyHKunn. Bolumncnenme
MHTEerpanoB C NUCMNOMb30BaHNEM CBONCTB
WMHTErpanoB OT aHanNUTU4ecKnx PyHKUNn (Teopema
Koww ansa ogHocBsi3HOM 06nacTu, HEe3aBUCUMOCTb
OT NYTU NHTErpupoBaHunda, popmyna HeroToHa-
JlenbHunua). 3. BblumcneHne KOHTYpPHbIX
WMHTerparoB OT aHanNUTUYECKUX (PYHKLNN B
MHOrOCBSI3HOM 06n1acTu ¢ UCNOMNb30BaHUEM
Teopembl Kowun ana MHoOrocBsisHoM obnactu,
dopmynbl Kown n nHterpansHon opmynbl 4ns n-
N NPON3BOSHOMN.




2.5 | Pagbl PasnoxeHune aHanuTuyeckmx pyHKUnmM B pag,
Tennopa B kpyre aHanUMTUYHOCTU (B OKPECTHOCTU
NpaBUIIbHOW TOYKKM). PasnoxeHne aHanmMTUu4eckmx
dyHKUMI B psg JlopaHa B Konbue aHanmTM4yHoOCTH
(B OKPECTHOCTM KOHEYHON 0COBOM TOYKK, B
OKPEeCTHOCTU 6ECKOHEYHOCTH, B NPOU3BOSIbHOM
Konbue). MNprembl NCnonb3oBaHUSA CTaHAAPTHBIX
pasnoxeHun: 6eCKOHEYHON reoMeTpUYeCcKom
nporpeccun ansi pasnoxeHus B psabl opoben;
pasnoXeHue 3KCMOHEHTbI, CUHYCa, KOCUHYca U T.A4.
OS5 COOTBETCTBYOLWNX PYHKUNIA. BbluncneHune
KOHTYPHbIX MHTErpasnos, C NOMOLLbI PasfoXeHns
noAdbIHTErpanbHbIX YHKUMA B psg JlopaHa.

2.6. | Teopus BbiveTOB | HaxoxaeHue y 3agaHHOM (PYHKLUMN BCEX OCODbIX
TOYeK, N30NMPoBaHHbLIX 0cobbix Todek (MOT) n
onpegenexne Tuna MOT. Cnocobbl onpegeneHns
nopsigka nosntoca. Beluncnenne soivetos B NOT.
BbluncneHmne nHterpanoB C NOMOLLbIO BbIYETOB:
KOHTYpPHbIX, NpeobpasoBaHnsa dypbe, HEKOTOPbIX
TUMNOB MHTErpanoB OT 4ENCTBUTENbHOMN

nepemMeHHOWN.
2.7 | OnepauyunoHHoe Mcnonb3oBaHue npeobpasoBaHus Jlannaca gns
ncuyncneHue peweHna auddepeHunanbHbIX U MHTErpanbHbIX
ypaBHEHUN.

13.2. Tembl (pasgenbl) AUCUMNNANHBI U BUObI 3aHATUN

HanmeHoBaHue Buabl 3aHATMI (KONMYECTBO YacoB)
Ne TEME MpakTnyeck | JTabopatr LCamocTosTens
n/n (paspena) Jlekuun X P Bcero
ne OpHble Has paboTa
ANCLMNIUHDI
1 KomnnekcHble 4 4 4 12
yucna
5 OnemMeHTapHble 4 4 4 12
dOYHKLMM
3 ﬁl,glcb(bepeHumposaH 4 4 4 12
4 | NHTerpupoBaHue 6 6 6 18
5 | Pagbl 6 6 6 18
6 | Teopus BblMETOB 4 4 6 14
7 OnepauunoHHoe 4 4 6 14
ncymncneHne
Wtoro: 32 32 36 100

14. MeTogmMyeckue ykasaHumsa ansa odbyyarowmxcsa no 0CBOEHUIO AUCLMNIINHBI

Mpy n3yyveHun gncumnnuHel pekoMeHayeTCca UCronb3oBaTh criegyoLwmue cpeacTsaa:

- MaTepuansl, BbliknagpisaeMble B kypce TOKI Ha 6a3e noptana edu.vsu.ru;

- pexoMeHayeMy0 OCHOBHYIO 1 JOMNOSTHUTENbHYIO NUTepaTypy;

- MeToAMYecKne ykasaHusa n nocobus;

- KOHTPOSIbHbIE 3aJaHUS AN 3aKpennieHUss TeopeTUYeckoro marepmana;

- ANEKTPOHHbIE BEPCUUN YY4EOHNKOB M METOANYECKUX YKa3aHW ANS BbINONIHEHNS NMPaKTUYECKMX
paboT.




CDopma opraHun3auunnm CaMOCTOSATENbHOMN pa6OTbIZ noAaroToBka K ayauUTOPHbIM 3aHATUAM;
BbINOSIHEHWE AOMALLUHUX 3a4aHUN; BbIMOSHEHNE KOHTPOJIbHbIX pa6OT.

15. TMMepeyeHb OCHOBHOW W AOMONHUTENLHOW INUTepaTypbl, PECypCoOB WHTEPHET,

Heo6XxoAMMbIX AN OCBOGHUA AUCUMUNIIUHDbI (Criucok numepamypbl 0hOPMIISEMCS 8 COOMmeemcmeuu
¢ mpebosaHusmu NOCT u ucrionb3yemcsi obwasi ckeo3Hasi Hymepauyus 01151 ecex audog UCMOYHUKOS)

a) OCHOBHas nuTeparypa:

Ne

MNCTOYHMK
n/n

KpynuH B.I. Beicwaa matematuka. Teopust doyHKLMIA KOMMNNEKCHOIO NepeMeHHOoro.
OnepaunoHHoe ncumcnenme. CO60pHUK 3aaa4 ¢ pelleHnamu: yd4ebHoe nocobue /
KpynuH B.I"., Masnos A.J1., MNMonos J1.I — Mocksa: M3W, 2019. — c. — Beicwagd

1 maTtemaTtumka. Teopus yHKUMA KOMNEKCHOrO nepeMmeHHoro. OnepaymoHHoe
ncuncneHune. COOpHUK 3aga4 C peLeHnaMu [OneKTPOoHHbIN pecypc]: y4ebHoe nocobue
/ KpynuH B.I". - M.: U3gatenbckun gom MOWU, 2019. — ISBN 5-383-01224-6 .— <URL
‘https://www.studentlibrary.ru/book/ISBN9785383012246.html>.

lNopywknHa H.B. MatemaTuka: Teopust pyHKLUMA KOMMNSIEKCHOIO NepeMeHHOro:
npakTukym / NpywkuHa H.B., Kapaces B.A., J1éswuHa I'’[1. — Mocksa: MCuC, 2019.
— 101 c. — MaTematuka: Teopus YHKLMA KOMMNIEKCHOIO NepeMeHHOro
[OnekTpoHHbIN pecypc] : npaktukym / H.B. lNopywkuHa, B.A. Kapaces, "[. JIéBwuHa. -
M.: MUCunC, 2019. — ISBN 5-907061-15-6. — <URL.:
https://www.studentlibrary.ru/book/ISBN9785907061156.html>.

0) gononHuTenbHasa nuTepartypa:

Ne NcTouHmK

n/n
CeewwHukoB A.l. Teopust oyHKLUI KOMMIEKCHOW NEPEMEHHON: Y4eOHMK ansa cTya.
dun3. cneymnanbHocTen n cneunansHoctn "MpuknagHaa matematunka" / A. T.

1 CeewwHukos, A. H. TuxoHoB; Mock. roc. yH-T um. M.B. JlomoHocoBa. — U3ga. 6-e, cTep.
— M.: ®uamarnur, 2004. — 335 c.: un. — (Kypc BbicLien matemaTuki n
mMaTemaTtmyeckon punsunkn / nog pea.: A.H. TuxoHosa [u gp.]; Bein. 5) (Knaccuueckun
YHUBEPCUTETCKUIN Y4eOHMK) .— ISBN 5-9221-0133-1.

5 Cwunpopos HO.B. Jlekuyum no Teopmm PyHKUNN KOMMAEKCHOMO NEPEMEHHOTO: y4eOHUK /
KO.B. Cugopos, M.B. ®egoptok, M.U. WabyHmH. — Mockea: Hayka, 1989. — 477.
Teopusa pyHKLMIA KOMMNEKCHOM NEPEMEHHON: y4ebHO-MeToan4eckoe nocobue no
cneumnansHoctam: 010801 (013800) - Pagmnodmsnka n anektpoHuka, 010803 (014100)

3 - MukpoanekTpoHunka n nonynposoaHukoBbie npudopbl, 010701 (010400) - dusuka /
BopoHex. roc. yH-T; cocT. E.. [epeBsrnHa .— BopoHex : JIOI BI'Y, 2005 .— 39 c.:
un. — bnbnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

4 KocapeB A.A. PelueHune 3agad no metogam matematuyeckon pusmkun: Yueb. nocobue
/ A.A. Kocapes, H.®. lopmoaunxmHa, J1.A. KpynuubiHa. — BopoHex, 1982. — 84 c.

B) MH(pOPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE PeCypchbl (ohuunanbHblie pecypchl
NHTEpHET)™:



https://www.studentlibrary.ru/book/ISBN9785383012246.html
https://www.studentlibrary.ru/book/ISBN9785907061156.html
http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf

Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB BI'Y

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

3. http://www.book.ru/ - 36C «Book.ru»

* BHavane ykasbiBaiotca OBC, ¢ koTopbiMu wumetoTcs gorosopa y BIY, 3arem OTKpbITble 3neKTPOHHO-
obpa3soBarenbHble pecypcbl, OHNanH-kypebl, OYMK

16. lNepeyeHb y4yeOHO-mMeTOAMYECKOrO obecrneyvyeHUs ANs CaMOCTOATENbHOM pPaboThbl
(y4ebHo-memodu4yeckue pekoMeHdayuu, nocobusi, 3adaqyHUKU, MemoduyecKue yKasaHUsi O B6bINOfTHEHUIO
npakmu4eckux (KOHmMporibHbIX), Kypcosbix pabom u 0p.)

Ne n/n MNCTOYHMK

Teopust pyHKLMIN KOMMNNIEKCHOM NEPEMEHHON: y4ebHO-MeToamM4Yeckoe nocobue no
cneuunanbHocTtam: 010801 (013800) - Pagnodumsnka n anektpoHuka, 010803 (014100)
1 - MukpoanekTpoHuka n nonynposogHukosble npudopsl, 010701 (010400) - dusuka /
BopoHex. roc. yH-T; cocT. E.WN. [epeBsarnHa .— Boponex : J1IOIN BI'Y, 2005 .— 39 c.:
un. — bnbnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

5 KocapeB A.A. PelweHune 3agay no metogam matematmyeckon pusmku: Yyeb. nocobue /
A.A. Kocapes, H.®. JopmoguxumHa, J1.A. KpynuubiHa. — BopoHex, 1982. — 84 c.

17. OOpasoBaTenibHbleé TEXHOMOrMMU, UCNONb3yeMble MpU peanusauum y4eOHOMU
OUCUMNIINHBI, BKMKOYaA [AOUCTaHLUMOHHble obpa3oBaTtenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHune (30), cmewaHHOe ObyYeHue):

Kypc «Teopus doyHKUMIM KOMnnekcHon nepemeHHon» (TPKIT) Ha 6ase nopTana edu.vsu.ru.

18. MaTepnanbHO-TeXHU4YecKoe obecrnevyeHne ANCLUNIIUHDI:
INekumoHHasa ayantopus, ayautopun Ans npoBeaeHns NpakTUYeCKUX 3aHATUN.

19. OueHouYHbIe cpeacTBa ANA NPoBeAeHUSA TEKYLEeNn U NPOMEXYTOYHOWN aTTecTauumn

MopsnoK OLEHKN OCBOEHUS oby4atowmmmncs y4ebHoro matepuana onpeaensieTcs cogep)kxaHmem
crnenyroLmx pasgenos ANCUUMIUHBIL

HanmeHoBaHue
NHgukaTop(bl
Ne pasaena Komnere ) LOCTVKEHNS] OLEHOYHbIE CPeacTBa
n/n ANCUMNINHDBI HUMs(n) KOMOETEH LN
(Moayns) H
1 Pasgenbl 1-3 OrK-1.1 KoHTponbHas paborta 1
OrlK-1
2 Pasgenbl 4-5 KoHTponbHas pabota 2



http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf

OllK-1.2

3 Pazgenbl 6-7 OrliK-1.3 KoHTpornbHaga pabota 3
MpomexyToyHasa aTTecTaums lMepeveHb TEOPETMYECKNX BOMPOCOB
dhopmMa KOHTPOSISt — 3a4€eT C OLEHKON MpakTuyeckoe 3agaHune

20 TuvnoBble OLEHOYHbIe cpeacTBa U MeToAMYEeCKMe MaTepuanbl, onpegenswowme
npoueaypbl OLeHUBaHUSA

20.1 TeKyLuMn KOHTPOSb yCNeBaeMoCTH

KoHTponb ycnesaemMmoCTu no agncuuniimHe ocyecTBndaeTcAa C NnoOMOLLbIO creayrowmnx
OLEHOYHbIX CpencCTB.

— KOHTPOJIbHbIE pa6OTbI;

Mepe4vyeHb 3apaaHUMN AN KOHTPOSbLHbLIX paboT
Konrpoabsnast padora Ne 1
KM 1
1. KOMIUJIEKCHBIE YHNCJIA

2-3i
Z =
1.1. Haiioure R€Z  Imz |Z|, al’gZ,(—n<argz£7c)’ech 1+3i .

1.2. Berunciure: (i\/§ _1)9 .

2. OJIEMEHTAPHBIE ®YHKIIWN

2.1. Haiinure Bce 3HaueHUsl (PyHKIMIA f(z) B yKa3aHHBIX Toukax. OTBET MpUBEAUTE B anredbpandeckoit

bopme f(z)=u+iv.

2.2. Haiiyiure Bce KopHH ypaBHeHus: COSZ =2

3. JMODOEPEHIIMPOBAHUNE

f(z)=zImz.

3.1. Haiimute Bce TOUKH, T (QYHKIHS : a) nuddepenuupyema; 0) aHanutuyHa. Haiigure

IPOU3BOHYIO B TOUKaX AU(PepeHIUpyeMOCTH.
3.2. Jlna aHanuTHYecKod (yHKLIUH f(z)=ulx y)+iv(xy) U3BeCTHO, yro Y= x* —y® —2x o f (0)=0,

Haiigure dynkimio \&

KM 2




1. KOMIIJIEKCHBIE YN CJIA

1.1. Haiiqure Rez Imz |Z|, argZ,(—n<argzsn)’eCHH -2

1.2. Berunciure: (_ V3 - i)lo .

2. QJIEMEHTAPHBIE ®YHKINN

2.1. Haiinure Bce 3HaueHus: (PyHKUMM f(2) B yKa3aHHbIX Toukax. OTBET MpUBEIUTE B airedOpandeckoi
bopme | (z)=u+iv.

a) € npu 2=-2+3i; e) 2° mpu Z=1,

r) ‘{/E HpI/I YA :16|1

2.2. HaiinuTe Bce KOpHH ypaBHeHus: SINZ =2,

3. JMODPEPEHILIMIPOBAHUE

3.1. Haiimure BCe TOUKH, Tae QYHKIUS f(z)=zRez, a) muddepennupyema; 6) ananuTHuHa. Haligure
MIPOU3BOJHYIO B TOUKaX AUPPEepeHIUPYEMOCTH.

3.2. Jlns aHanuTHYeCcKoi QyHKIMN f(z)=ulx y)+iv(xy) u3BecTHO, uto U =& COSY f(0)=1 Haitnute
(hyHKITHIO V.

KonTtpoabnasi padora Ne 2
KM 1
4. UHTET'PUPOBAHUE

4.1. Beruuciaure uHTErpabl:

I zRezdz .
a) v , Toe ! — OTpe30K MpsIMOif OT TOUKH 21 — 0 no Lo =141,
j|z| Imz dz
0) v , tie ¥ — IOJIyOKPYXKHOCTD lZ/=2 Imz>0;
Ich zdz
B) " , tie ¥ — IOMyOKPYKHOCTb |z/=1 Rez=0;
Isin(zezz )dz
r) " , ie ¥ — OKpYKHOCTH lz—il=1
5. PSAJIBI
2
f(z)=2— _
5.1. Paznoxure QpyHKLIHIO Z+1 g psag Jlopana B okpecTHOCTH Touek: a) Z=0;6) L=, ) Z=-1
. B kaxa0M citydae onpeaenuTe 00J1acTh CXOJUMOCTH PSIOB.

3z+1

2
5.2. Paznoxure pynkuuro £ —Z— 6 g psan Jlopana B Komble 2<lz|<3



KM 2
4. UHTEI'PUPOBAHUE

4.1. Beruucnure UHTErpasibl:

I RezIlmzdz -
a) v , Tae ¥ — OTpe30K MpsAMOif OT ToukH 21 = 0 1o 2 =1+2 :

J |z|Rez dz
6) , THC Y- MOJTYOKPYXHOCTB || =1 Imz=0;

J shzdz
B) " , Tie ¥ — MOJIyOKPYKHOCTb |zl=2 Rez>0:

J shzdz
r) " , tne ¥ — oxpyxuocts 12 =2.

5. PSAJIbI
f(2)=-2 |
5.1. Paznoxute QyHKITHIO Z—1 B psana JlopaHa B OKPECTHOCTH TOYEK: a) £ = O; 6) 1= 0. B) 2=,

B xaxxmom ciydae onpenenute 00JacTh CXOJAUMOCTH PSIOB.

z-4

2
5.2. Pasnoxure dyrakmuio 2 +Z—2 B psig JlopaHa B Konbie L = <2,

Konrpoabnasi padora Ne 3
KM 1

6. TEOPHMS BBIUETOB

1
f(z)=2%cos=
6.1. Hatigure Bce UOT dynkiun Z | ompenennuTe UX TUM U BEIYUCIUTE BHIYETHI.
6.2. BeruncinTe HHTErpasbl:
e’ sin x dx
§92_Z3d2 - J‘x +2X+5.
a) " YTz =2=s B) = !
T o Jt2 2t 2° e dt
+
e 0> 020,

7. OIIEPALTMOHHOE MCUUCIIEHUE

7.1. Pemute nuddepenmnuansuoe ypaBHeHI/Ie UCHONB3Ys IpeoOpazoBanue Jlamnaca:
u”+u'=1 u(0)=u(0)=u"(0)=0

KM 2

6. TEOPU1A BBIYETOB

2 - 1
f(z)=2%sin=
6.1. Haiigute Bce UOT ¢ynkuun Z | ompeAenuTe UX TUM U BBIYUCIUTE BbIUETHI.
6.2. Beruncnure uHTETpabL:
eZ o0
§ dz oy
2% 4z - 2/=3 (x> +9)
a) ¥ .Y z—2| = : 0) ° )



T cosxdx Tt oot
jogosxdx [
B) X —4X+5; I‘) St +1 ,(D>0.

7. OIEPALIMOHHOE NCUUCIIEHUE

7.1. Pemute nuddepennuanbHoe ypaBHEHHE, UCIONb3Ys IpeoOpazoBanue Jlamiaca:
u'-u=sint u(©)=-1 u’(0)=0

20.2 NpomexyToyHas aTrecTauums

I'Ipome>KyTquas| arrectauua no amcuuniimHe ocywectBndeTcAa ¢ noMouwbio crieyroLunx
OLEHOYHbIX CpencCTB.

— cobecegoBaHue no TEeopeTn4eCKMM BOINpocam;
— MPaKTn4eckne 3agaHnA,

nepequb TeopeTu4eCKux BoOnpocoB K 3aveTy

KOMMIEKCHbIE YACNA

1. OnpegeneHne KOMMMEKCHOrOo 4ucna. Anrebpauyeckasi, TPUrOHOMETpUYeckass Wu
nokasaTernbHas OpMbl KOMMNEKCHOrO Yncna.

2. dopmyna Aunepa. Popmyna Myaspa. Mogynb, apryMeHT, rmaBHOE 3Ha4YeHne aprymeHTa.
3. leomeTpuyeckasa nHTepnpeTauma onepaunn Hag KOMNAEKCHbIMU Yucrnamu.
4. Cchepa PumaHa. beckoHevHO yganeHHasa Touka.

OQNEMEHTAPHBIE ®YHKLUUN

5. OnpegeneHne OyHKUNN KOMMIEKCHOIO NePEMEHHOr0. ArieMeHTapHble QYHKLUNN:
5.1. KopeHb n-n ctenexu.
5.2. DKCNoHeHTa.
5.3. Nlorapungm.
5.4. TpuroHomeTpudeckue (sin, cos, tg, ctg) dyHKunn.
5.5. NTmnepbonunyeckune (sh, ch, th, cth) dyHKumK.
5.6. O6paTHble TPUrOHOMETPUYECKME (DYHKLNN.
5.7. O6paTHble rmnepbonnyeckne pyHKLMN.
5.8. O6wasa nokasatenbHas 1 obwasn cteneHHas yHKLUN.
6. BbolgeneHune rnaBHOM BETBM MHOIO3Ha4YHbIX pyHKUMI (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANOOEPEHLIMPOBAHUME

7. MNpepen dyHkumn. HenpepbiBHoCTb. Onpegenenne npoussogHon. OnpegeneHve yHKUMN,
anddepeHUnpyeMon B TOYKe.

8. Ycnosus Kown-PumaHa, kak Heobxogmnmoe ycrnosne anddepeHUnpyeMoCcTn B TOYKE.

9. dnddepeHunpyeMoCTb peanbHOn U MHMMOW YacTu (PyHKLMMK, KaKk Heobxoammoe ycroBue
AnddepeHUnpyeMoCTU B TOYKE.

10. JlocTtaTtoyHoe ycnosue anddepeHLnpyeMoCTn B TOUKE.
11. CnocoObl BbIYNCEHNS NPON3BOAHON.



12.  OnpepgeneHve aHanutuyeckon  pyHkuun. CBOMCTBA  aHanNUTUYECKUX  OYHKLUN
(HenpepbIBHOCTb, aHANMMTUYHOCTb KOMMNO3MLUWUK, YpaBHeHus Jlannaca).

NWHTEMPUPOBAHUE

13. OnpegeneHve nHTerpana no kpuson. CBomMcTBa UHTErpanos.

14. Teopema Kowun anst ogHocBA3HOW obnacTtu.

15. Teopema Kowun anst MHorocesasHom obnacrtu.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-JlenbHuua.

17. ®opmyna Kown.

18. BeckoHevHas anddepeHumMpyemMocTb aHanuTudyeckon gyHkumn. NHterpansHaa cdopmyna
Anst N- NPOM3BOAHOMN.

19. Teopema Mopepa. Teopema Jlnysunns.

20. Teopema 0 cpegHEM M1 NPUHLMIMN MaKCMMyMa Mogyn4.

PAObI

21. CxogmMmocCTb YncnoBoro psiga. [Npmn3Hak abCcontoTHON CXOAMMOCTU YMCITOBOrO psaaa.
22. CxognmocTb doyHKUMOHanbHoro psaga. MNMpusHak paBHoOMepHoW cxoaumMmocTu Beneplutpacca.

23. Teopema BeliepwTpacca o0 noyneHHOM ANPEPEHUNPOBAHUM U UHTErPUPOBaHUN
PaBHOMEPHO CXOOSALLMXCS PSAOB, COCTOSALLMX M3 aHANUTUYECKMX PYHKLIMIA.

24. CteneHHon psag. Teopema Abens.
25. PasnoxeHune aHanntuyeckon oyHKumm B psg Tennopa.
26. Pap JIlopaHa. PasnoxeHne aHanutuyeckon oyHKkUum B pag JlopaHa.

TEOPUA BbIYETOB

27. Ocobble ToukKn. Knaccudukaumsi U3onmpoBaHHbIX 0COBbIX TOYEK.
28. Cnocobbl onpefeneHnst nopsiaka nontoca.
29. OnpepgeneHune BbideTa. OCHOBHasi Teopema O BblyeTax. Teopema O CyMMe BbIHYETOB.
30. DopmMynbl BbIMMCNEHUS BbIYETOB.
31. BbluncneHmne nHterpasnoB C MOMOLLbK BbIYETOB:
§ f (z)dz
31.1. KoHTYypHbIEe nHTErpansl .
21
IR(cos X, sin x dx
31.2. HTerpansl Buga ©

_ f(x)= P.(x) ax"+..+ax+a,
J £ Goax QX)X +.+bx+by

31.3. NHTerpanel Buga —- , rae

iAx I:)m X iAx
Froom  T00=ge =2
31.4. NHTerpansl BMga ~- , rae Q,

31.5. MHTerpansl Buaa :[o e e T()=9(x)cos(ax) ~f(x)=g(x)sin(xx)

32. Jlemma >KoppaaHa.

OlNMEPALIMOHHOE NCHNCINEHWE



33. Npea onepauunoHHoro ucuduncnenus. NpeobpasosaHue Jlannaca. O6nacte paBHOMEPHOM
CXOANUMOCTU M aHANUTUYHOCTM.

34. O6paTHOoe npeobpasoBaHue Jlannaca. Teopema MennuHa.

35. Ceoncrtea npeobpasoBaHus Jlannaca.

npaKTM‘-IECKMe 3agaHuA K 3a4veTty

Ha s3ayer BblHOCMTCA Havbonee emkas W cofepxaTenbHas Tema Kypca — 3TO BbluMCREHME
MHTErpanos C NMOMOLLbIO BbIHETOB. [puMepbl HTErpanos:
cosz
2222 _dz § T (2)dz
-2 2 (z-1) -
— KOHTYpHBIE 7
27 2n
dx .
J'— _[R(cos X, sin x dx
2+cosX
2.0 —BHuma ©

o0

T dx J-Pm(x)d

—F——=aX
3- _C,O(X2 +1)2 — BUJA ,Oan (X) .
< (X—:l.)eb< IS in
. _»[O—xz _2X+2dX - :[og(x)e dX.
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