MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITbHOE YHPEXKOEHUE
BbICLLEIO OBPA3OBAHUA

«BOPOHEXXCKWUWN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeqyowmin kapegpomn
MaTteMaTnyeckon PuUsnkm

N MHPOPMALNOHHBIX TEXHOSTOMMUMN
( C.A. lNepecenkos

28.06.2023r.

PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

51.0.19 Teopusa pyHKLUNA KOMNIIEKCHOIo nepemMeHHOro

1. Kog u HaumeHoBaHMe HanpaBJieHusA noaroToBku/cneumanbHOCTH:

03.03.03 Paguodusuka

2. Mpodnnb nogrotoBku/cneuymanusaumua: Pagmodunsnka n 3neKTpoHuKa.

3. KBanudmkauma BbinyckHuka: 6akanasep
4. dopma obGyUyeHuUA: oyHas

5. Kachegpa, oTBevarowas 3a peanmsaumio gucumnnumibl: 0803 kadegpa maTemMaTu4eCckon

dU3nNKM 1 NHHOOPMALIMOHHBLIX TEXHOJ10TUN

6. CoctaButenu nporpammsbi: [lepecenkoB Cepren AnekceeBunY, JOKTOP hU3nKo-

MaTemMaTU4ecKux Havyk, npodeccop, 3aseayrmn kadbeapomn.

7. PekomMeHaoBaHa: Hay4yHo-meToan4ecknm coBeTomM hmamndeckoro dpakynbtera, NpoToKON
Ne6 ot 27.06.2023r.

8. YuebHbIn roa: 2024/2025 CewmecTp(bl): 3



9.llenn n 3apaum y4eO6HON ANCLUUNNUHDI

Llenbo ocBoeHMS y4ebHON ancumninHbl aBnaeTcsa: hopMmmnpoBaHme y oby4varomxcs
onpenenieHHoro coctaBa KoMneTeHunn (pesynbTaToB OCBOEHUS) AN NOATOTOBKU K

npodeccUoHanbHOM AEATENBHOCTMU.
3agaym y4ebHON ANCLUUMIINHBI:

n3yyeHune onepaumim ¢ KOMMAEKCHbIMU Yncnamm, PyHKLNN KOMNSIEKCHOrO NepeMeHHOro,
ycnosun Kowun-PrvmaHa, nHterpasnoB No KpUBbIM B KOMIMIEKCHOW NIOCKOCTU, METOA0B
pasnoXeHns aHanUTUYecKnx PyHKUnn B psabl Tennopa v JlopaHa; npuMmeHeHne Teopumn
BblYETOB ANA BbIYUCIIEHUA UHTErParnoB Mo 3aMKHYTbIM U BECKOHEeYHbIM KOHTYpaMm, nsyvyeHue
MeTOA0B aHanNMTUYEeCKOro NpoaomkeHus, npeobpasoBaHus Jlannaca n onepaumMoHHOro
NcUYnCneHus.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:

«Teopunsa yHKUNIN KOMMNIEKCHOTO NEePEMEHHOro» OTHOCUTCS K 6a30BOM YacTu
MaTeMaTU4yecKoro n ectectBeHHoHay4yHoro uukna. TOKI asnseTca npogosmkeHmem
MaTemMaTM4YeCKOro aHanmsa u LWMPOKO UCMONb3yeTcsl BO BCEX pa3aenax TeopeTnyeckon
PU3MKK, a Takke B pagnoduanke n aNeKTpoHuke. « Teopusa yHKLMA KOMMNIIEKCHOrO
nepeMeHHOro» OTHOCUTCA K YMCIy (pyHAaMeHTanbHbIX pa3fgenoB COBPEMEHHON MaTeMaTUKu.
3HaHne oCHOB « Teopun (PYHKUUI KOMMSIEKCHOIO NEPeEMEHHOro» SABNSAETCS BaXXHOW
cocTaBnsoLwen oblen MmatemaTM4ecKon KynbTypbl BbIMYyCKHUKA.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYNIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYeMbIMU pe3yfibTaTaMuM OCBOEHUs o6Gpa3oBaTerbHOU
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Kog HassaHuve Koa( NHavkaTop(bl) lMnaHupyemble pesynbsratbl 00y4YeHns
KoMneTeHuum bl)

Or1K- | CnocobeH Orl1K- | Bnageet 3HaHuaAMN | [leMOHCTpPUPYET 3HAHUSA OCHOBHbIX

1 NPUMEHSATb 1.1 dyHOaMeHTanbHbIX | onepaunin ¢ KOMMNEeKCHbIMU
6aszoBble pasgenos yncrnamm, OCHOBHbIX 3fIEMEHTapHbIX
3HaHMA B MaTemMaTuKu, JOYHKUMIA KOMIMIEKCHOro
obnactu HeoOXxoanMbIX ASis nepemMeHHoro, onpegeneHne
PU3MKM U peLueHnsa TUNoBbIX aHanUTU4ecKon PyHKLUMN, OCHOBHbIE
pagmMousnkn n npodeccuoHarnbHbIX | CBOMCTBA U TEOPEMbI aHANUTUYECKNX
ncrnonb3osBaTtb 3agau. dyHKUMNA.
nx B
npodeccuonan | OlK- | OueHunBaeT rpaHnLbl | YMeeT onpeaensTs obnactb
bHOM 1.2 | npumeHnmocTy 1 aHanUTUYHOCTU PYHKLMM
AEeATENbHOCTH, ucnonb3syer KOMIMIEKCHOro NepeMeHHoro,
B TOM Hucne B Marematneckne onpeaensiet 0cobble TOUKM W X TUM,
cthepe Moaenu,
Ne[arornueckoli HEOBXOAMMbIE [T packnagbiBaeT aHanYlequKme
[eSITeNbHOCTH. PeLLEeHNS TUMOBbIX dyHKUMM B psagbl Tennopa u JlopaHa,

npodeccnoHanbHbIX
3agau.

NPUMEHSIET TEOPUIO BbIYETOB AJ1st
BbIYMCIIEHNS UHTErPanoB Nno
3aMKHYTbIM 1 6ECKOHEYHbIM
KOHTYpaMm.




12. O6bemM gUcLUUNNUHbLI B 3a4eTHbIX eauHuuax/yac: 2/72

dopma NpoMeXyTOYHOW aTTecTaumm: 3avet

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyooemKoCTb
Bup y4ebHomn paboThi Bcero Mo cemecTpam
3 cemecTp
AyanTOpHbIE 3aHATUS 50 50
nexkuumn 16 16
B TOM YMCne: | NpakTu4eckue 34 34
nabopartopHble 0 0
CamocTosaTensHas paborta 22 22
B TOM Yuncne: Kypcoast paborta (NpoekKT) 0 0
dopma NpoMeXyTo4HOW aTTecTaumm 0 0
(3k3ameH — 4ac.)
WToro: 72 72
13.1. CopepxaHue AUCLUUNNMUHbI
n/n Peanunsauyus
pasgena
HanmeHoBaHu ANCUUNIINHBI
e pasgena CopaeprxaHue pasgena gucuUmnivHbl C MOMOLLbIO
ANCLMNITNHDI OHNawnH-
Kypca,
QYMK *
1. Nekuunn
1.1 | KomnnekcHble | OnpegeneHne komnnekcHoro vncna (KY), kak
yucna ynopsiA0YEeHHOW Napbl 4ENCTBUTENbHbBIX YMCEN HA
KOMMSIEKCHOWN NNOCKOCTU C BBEAEHHBbIMU Oonepaumnsimm
CpaBHEHUS, CITOXEHMUS, BbIMUTAHUSA, YMHOXEHUS 1
aenenunda. Anrebpaundeckasi, TpUroHomeTpudeckas u
nokasarenbHas popmbl KM. Onepaumn Hag KY B aTmx
dopmax. Popmynbl dnnepa n Myaspa. Moaynb,
aprymeHT, rnaBHOE 3Ha4YeHne apryMeHTa, KOMMMEKCHO
conpsbkeHHoe Ymcno. CBoncTBa onepauni:
KOMMYTaTMBHOCTb, aCCOLMaTUBHOCTb,
ANCTPUBYTMBHOCTL. ['eomMeTprnyeckas nHTepnpeTaums
onepauun cnoxeHust u ymHoxxeHus. Ccepa PumaHa.
BeckoHeYHo yaaneHHasi Touka.
1.2 | OnemeHTtapH | OnpegeneHne yHKLMM KOMMNIIEKCHOrO NEPEMEHHOrO.
ble (PyHKUMM OnpepeneHnsi 1 OCHOBHbIE CBOMCTBA 3fIEMEHTaPHbIX
JYHKUMI: KOPEHb N-1 CTENeHN, SKCNOHeHTa, fiorapudm,
TpUroHoMeTpu4deckue (sin, cos, tg, ctg) n
runepdonu4yeckne (sh, ch, th, cth) dyHkunn, obpaTtHble
TPUrOHOMETPUYECKNE U rnnepbonmnyeckne yHKUUN,
obuas nokasaTtenbHas 1 obLiasa cteneHHast YHKUNN.
MaBHOE 3Ha4eHWe Unn rnaBHas BETBb MHOMO3HAYHbIX
dOYHKUMN.
1.3 | AudbdepeHumn | MNpenen dpyHkumn. HenpepbiBHOCTL. OnpeaeneHve
poBaHue npounssogHon. OnpegeneHne yHKUMN,




andpepeHumpyemon B Touke. Ycrnosus Kowm-Prumana
n oudepeHUnpyemMocTb peanbHON 1 MHUMOW YacTu
YHKUMN, KaK ABa HEOBXOOUMbIX YCITOBUS
anddepeHumMpyeMocTu B Todke. [loctatoyHoe ycrnosue
anddepeHumpyeMocTn B Todke. Cnocobbl BbIYMCIIEHUS
npounssogHon. OnpeaeneHne aHanNnUMTUYECKoONn OYHKLUNN,
Kak oyHKUUK, ondoepeHUnpyeMOon B TOUKE U ee
OKPEeCTHOCTM unu B obnactu. CBonCcTBa aHaNnUTUYEeCKMX

dOYHKUMN.

1.4

NHTerpuposa
Hue

OnpepeneHne nuterpana no kpmeson. CBoncTea
nHTerpanoB. Teopema Kowun ona ogHOCBA3HOM
obnactun. Teopema Kowu ana MHOrocsssHown obnacTu.
Teopembl 0 nepBoobpasHbix. Popmyna HeroToHa-
INNenbHuua. Popmyna Kowmn. BeckoHeuHas
AandepeHLMpyeMOCTb aHaNUTUYECKON COYHKLUMN.
NHTerpanbHaa doopmyrna ans n-n npoMsBogHON.
Teopema Mopepa. Teopema Jlnysunns. Teopema o
CpeAHeM U NPUHLUMN MakCMmMyma Mogyns.

15

Panbi

CX0QMMOCTb YMCMOBLIX M YHKLMOHAIbHbBIX PAO0B.
Mpn3Hak abcontoTHOM CXOAMMOCTM YUCIIOBOIO psiaa.
[Mpu3Hak paBHOMEpPHOM cxoanMocTn Beneplutpacca
doyHKUMOHanbHoro psga. Teopema Beneplutpacca o
noyneHHoM andepeHLMpoOBaHNN N UHTErPUPOBAHNN
paBHOMEPHO CXOAALLNXCH PSAAOB, COCTOALLMX U3
aHanuTudecknx oyHkumnn. CteneHHomn psg. Teopema
Abens. PasnoxeHne aHanmMTuyeckon yHKUumn B pag
Tennopa. Pag JlopaHa. PasnoxeHne aHannTuyeckom
dyHKummn B psag JlopaHa.

1.6

Teopwus
BblYETOB

Oco0bble Toukn. Knaccndumkaumnsa n3onmpoBaHHbIX
ocobbix Touek. Cnocobbl onpegeneHns nopsiaka
nontoca. OnpegeneHne BolveTa. TeopeMbl O BblYeTax.
dopmynbl BbluMCeHUs BblideToB. Jlemma XKopaaHa.
BbluncneHne nHTerpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYpPHbIX, NpeobpasoBaHus Pypbe, HEKOTOPbLIX TUNOB
WMHTErpanoB OT 4ENCTBUTENTIbHON NepeMeHHON.

1.7

OnepauyunoHHo
€ ncymcneHue

Npoes onepaumoHHoro ncuncnenus. NpeobpasosaHme
JTannaca. ObpaTHoe npeobpa3oBaHue Jlannaca
(Teopema Mennuna). CeoncTtBa npeobpasoBaHuns
JNTannaca. Micnonb3oBaHune npeobpasoBaHus Jlannaca
ANsa pelweHnsa guddepeHumnanbHbIX U MHTerpanbHbIX
ypaBHEHUN.

2. NpaKkTnyeckue 3aHATUA

2.1

KomnnekcHble
yucna

YeTbipe hopmbl NpeacTaBrneHnst KOMMMIEKCHbIX YNCen
(KY): ynopsimoyeHHasa napa 4mcern Ha KOMMSIeKCHON
NnocKocTu, anrebpanyeckas, TPUroHoMeTpryeckas u
nokasaternbHada. Onepaunm cpaBHEHWS, CIIOXKEHNS,
BblYUTAHUSA, YMHOXEHUA 1 aeneHuns Hag KY B aTumx
dopmax. Popmynel dnnepa n Myaspa. Moaynb,
apryMeHT, rnaBHoe 3Ha4YeHne apryMeHTa, KOMMIeKkCHO
COMpPsKEHHOE YMCIO.

2.2

OnemMeHTapH
ble PyHKUMM

OnemeHTapHble YHKUMN: KOPEHDb N-IA CTEMNEHN,
3KCNOHeHTa, norapudm, TpUroHomMmeTpuyeckme (sin, cos,
tg, ctg) n runepbonunyeckne (sh, ch, th, cth) dyHkumn,
obpaTHble TPUroHOMETPUYECKNE N rTMnepbonnyeckne
dyHKUMK, 06an nokasaTenbHas 1 oblias cTeneHHas




dyHKumMK. [ MaBHOe 3HaYeHe unu rmaBHas BeTBb
MHOrO3Ha4YHbIX (PYHKLMN.

2.3

OundbdepeHum

poBaHue

Ycnosua Kowmn-PumaHa B AeKapTOBbIX U MONAPHbIX
KoopauHaTtax. Micnonb3oBaHMe AOCTaTOYHOIo YCroBuUs
andpdepeHumpyemocTu (yenosusa Kowm-Pumana, nntoc
AndpepeHUNpPYEMOCTb peanbHON 1 MHUMOW YacTu
YHKUMN) OANA HAXOXOEHUSA BCEX TOYeK, rae oyHKUuns
anddepeHumpyemMma n aHanutMyHa. Tabnuua
NPOU3BOAHbIX 3MIeMeHTapHbIX (PYyHKUMIA. BbluncneHve
NPOM3BOAHbIX aHaNUTUYeCKNX pyHKUMn. HaxoxaeHue
aHannTU4eCcKon yHKUMN NO N3BECTHOM
JEeNCTBUTENbHOW UNN MHUMOW YacTu.

2.4

WHTerpmnposa
Hue

1. MNMpsimoe uHTerpmposaHue. BeluucneHe nHrerpanos
Yyepes npeacTaBneHne noablHTerpanbHOro BblpaXeHns
B JeKapTOBbIX UMW NOSIAPHbLIX KOOPANHATaX.

2. 'HTerpupoBaHne aHanuTn4eckux oyHKUUN.
BbluncneHne nHterpanos ¢ UCNOfb30BaHMEM CBOUCTB
WHTEerpanoB OT aHaNUTMYeCcKMx PyHKLMI (Teopema
Kowwn gnsa ogHocBasHom o6n1actun, He3aBUCMMOCTb OT
nyTW MHTErpnpoBaHuns, popmyna HetoToHa-JlenbHuua).
3. BbluMcneHne KOHTYpPHbIX UHTerpanos OT
aHanUTU4eCcKnX yHKUNN B MHOrOCBA3HOM 06nacTu €
ncrnonb3oBaHnem TeopemMbl Kown ana MHOrocBsi3HOM
obnactu, bopmynbl Kowmn n nHterpansHom popmynbl
Anst N-n NPOM3BOOHOMN.

2.5

Paabl

PasnoxeHne aHanuTn4ecknx oyHKuMm B pag Tennopa B
Kpyre aHanmuTU4YHOCTM (B OKPECTHOCTW NpaBUbHON
TOuYkK). PasnoxeHne aHannTn4ecknx yHKUNN B pag,
JlopaHa B KOnbLie aHanMTUYHOCTH (B OKPECTHOCTU
KOHEYHOM 0COBO0WM TOYKM, B OKPECTHOCTU
©eCKOHEYHOCTU, B NPOU3BOSIbHOM KofbLe). NMpremsl
NCNONb30BaHMSA CTaHAAPTHbIX Pa3fOXEHWN:
©eCKOHEeYHOM reoMeTpruYecKon nporpeccun ons
pasnoXxeHus B psabl 4poben; pasnoxXeHne SKCNOHEHTHI,
CUHyCa, KOCUHYyCa U T.4. 4151 COOTBETCTBYOLLMX
YHKUMIA. BbluncneHmne KOHTYPHbIX MHTErpasnos, ¢
NOMOLLbIO Pa3nNoXeHUs NoAbIHTErpanbHbIX YHKUNA B
psg JlopaHa.

2.6.

Teopusa
BblY4ETOB

HaxoxaeHue y 3agaHHON OYHKLMKN BCEX OCOObIX TOYEK,
n3onupoBaHHbIX 0cobbix Touek (MOT) n onpeaeneHne
Tmna NOT. Cnocobbl onpeaeneHust nopsaka nontca.
Bbiuncnexne BoivetoB B OT. BbluncneHne nHrerpanos
C MOMOLLbIO BbIYETOB: KOHTYPHBbIX, Npeobpa3oBaHns
dypbe, HEKOTOPbIX TUMOB MHTErpanos oT
OENCTBUTENBLHON NEPEMEHHON.

2.7

OnepauyunoHHo
e ucdncneHve

Mcnonb3oBaHue npeobpasoBaHusa Jlannaca ans
peweHnuns auddepeHumnanbHbIX U MHTErpanbHbIX
ypaBHEHUN.




13.2. Tembl (pasaenbl) ANCUNNANHBI U BUObI 3aHATUI

No HanmeHoBaHme TeMbl Buabl 3aHATUI (KONMYECTBO YacoB)
- (pasgena) Mpaktnye | JlTabopat [CamocTtosiTeny
n/n Jlekuyumn Bcero
ANCUMUNINHBI CKune OpHble Has paboTa
KomnnekcHble yncna 2 4 8
5 OnemeHTapHble 5 4 3 9
dYHKUMM
3 | AudpepeHumpoBaHme 2 4 3 9
4 | NHTerpupoBaHue 2 6 4 12
5 | Paabl 2 6 4 12
6 | Teopus Bbl4ETOB 4 6 4 14
- OnepaunoHHoe 5 4 2 8
ncymcneHue
WToro: 16 34 22 72

14. MeToaM4yeckne ykasaHus Ansi 00y4aroLWmxcsa N0 OCBOEHUIO AUCLMMIIUHDI

Mpn n3yyveHnn gncumMninHel pekoMeHayeTCca NCNob30BaTh creayoLwne cpeacTsaa:

- Matepuansl, Bblknagsieaemble B kypce TOKI1 Ha 6a3e nopTana edu.vsu.ru;

- pEKOMeHAYyEeMY0 OCHOBHYIO U JOMNONTHUTENBHYO NUTepaTypy;

- MeTogu4ecKkne ykasaHusa u nocobus;

- KOHTPOJbHbIE 3aaHusa 4N 3aKpeneHna TeopeTMYecKoro maTepmana;

- ONEKTPOHHbIE BEpCUM YHEOHNKOB N METOANYECKNX YKa3aHUN ONSA BbINOAHEHNSA NPAKTUYECKNX
paboT.

dopma opraHM3aLmmn camocTosATENbHON PaboThl: NOArOTOBKA K ayANUTOPHbLIM 3aHATUSAM;
BbIMOSIHEHNE AOMALUHUX 3a4aHUN; BbINOSIHEHME KOHTPOSbHbIX paboT.

15. lMepeyeHb OCHOBHOM WU [AOMOJIHUTENIBHOW §NUTEpaTypbl, PEeCypCOB MWHTEPHET,

HeoO6XxoAUMBbIX AN OCBOEHUS AUCLUNIIUHBI (Criucok numepamypbl 0hOPMIASIEMCS 8 COOM8ememeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwjasi CK8O3Hasi Hymepauyus 0515 ecex sud08 UCMOYHUKO8)

a) oCHOBHas nutepaTypa:

Ne n/n NcToYHUK

KpynuH B.I". Bbicluast matemaTtuka. Teopust YHKLUN KOMIMIEKCHOTO NepeMeHHOro.
OnepauunoHHoe ncuncrneHne. CH60pHUK 3agad ¢ pelueHnammn: yuebHoe nocobue /
KpynuH B.I'., Maenos A.J1., Nonos. J1.I'. — Mocksa: M3W, 2019. — ¢. — Bbicwias

1 MaTematumka. Teopus PyHKLUIN KOMNNEKCHOro nepemeHHoro. OnepaunoHHoe
ncuncneHme. C60pHUK 3agay ¢ pelleHnsamMmn [QneKTpoHHbIN pecypc): ydebHoe
nocobwue / Kpynun B.I". - M.: agatenbckun gom MOU, 2019. — ISBN 5-383-01224-
6. — <URL:https://www.studentlibrary.ru/book/ISBN9785383012246.html|>.

MNopywkuHa H.B. MaTtemaTuka: Teopust yHKLNN KOMIMIEKCHOO NepeMeHHOro:
npaktukym / MopywkuHa H.B., Kapaces B.A., J1éswuna I'.[1. — Mocksa, MNCnC,
2019. — 101 c. — MaTemaTuKa: Teopust PYHKUNA KOMMNIIEKCHOIO NepeMeHHOoro
[OnekTpoHHbIN pecypc]: npakTukym / H.B. MNopywknHa, B.A. Kapaces, I'.[.
JliéswuHa. - M.: MUCuC, 2019. — ISBN 5-907061-15-6. —
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.htmI>.

6) gononHuTenbHasa nuTepartypa:


https://www.studentlibrary.ru/book/ISBN9785383012246.html
https://www.studentlibrary.ru/book/ISBN9785907061156.html

Ne n/n MNcToYHUK

CsewwHukoB A.l". Teopust yHKLUMI KOMMNIIEKCHON NepeMeHHON: y4ebHWUK Ans CTyA.
du3. cneymnanbHocTen n cneumnanbHocTn "lMpuknagHaa matematumka" / Al
CsewHukos, A.H. TuxoHoB; Mock. roc. yH-T uM. M.B. JlomoHocoBa. — U31. 6-e,
ctep. — M.: duamatnut, 2004. — 335 c.: nn. — (Kypc BbiCLLEN MaTEMATUKKN U
mMatemaTtumyeckon omsmkn / nog pea.: A.H. TuxoHosa [v ap.]; Bein. 5)
(Knaccuyeckuin yHuBepcmnteTckuin y4ebHumk). — ISBN 5-9221-0133-1.

Cwnpgopos HO.B. Jlekumm no Teopmm yHKLMA KOMMMEKCHOrO NepeMeHHOro: y4ebHmK
/ H0.B. Cupgopos, M.B. ®epoprok, M.U. lWabyHnH. — Mocksa: Hayka, 1989. — 477.

Teopua yHKUMIA KOMMNEKCHOW NepeMeHHon : y4ebHo-meToaudeckoe nocobue no
crneumansHoctam: 010801 (013800) - Paguodumsnka n anektpoHuka, 010803
(014100) - MyKpOanekTpoHMKa 1 nonynpoBogHukoBble npudopsl, 010701 (010400)
- ®uaumka / BopoHex. roc. yH-T; cocT. E.WN. [lepeBsrnHa .— Boponex : JIOIN BIY,
2005 .— 39 c. : un. — bubnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PeweHue 3agad no mMetogam MaTemaTmyeckon uamku: Y4eb.
4 nocobue / A.A. Kocapes, H.®. [lopmoguxumHa, J1.A. KpynuubiHa. — BopoHex, 1982.
— 84 .c.

B) MH(OPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTesnbHble pecypchl (ounumanbHble pecypcbl
NHTEpHET)™:

Ne n/n Pecypc
1. www.lib.vsu.ru — 3HB BI'Y
2. http://e.lanbook.com/ - 3BC «JlaHb»
3. http://www.book.ru/ - 96C «Book.ru»

* BHauane ykasbiBaloTca 3BC, ¢ KkoTopbiMu uMetoTca foroBopa y BIY, 3aTeM OTKpbITble 3NEKTPOHHO-
obpaszoBaTerbHble pecypcbl, OHNanH-kypcbl, AYMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANsi CaMOCTOSATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobus, 3adadyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOMTHeHUIO
npakmu4yeckux (KOHMpPOoIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n NcTOYHMK

Teopust QYHKUNIN KOMMNEKCHON NepeMeHHOoN: y4ebHO-MeTogmueckoe nocobme no
cneunanbHocTsam: 010801 (013800) - Pagnodumsnka n anektpoHuka, 010803

1 (014100) - MukpoaneKkTpoHuKa 1 nonynposogHukosble npudopsl, 010701 (010400)
- ®usumka / BopoHex. roc. yH-T; cocT. E.LN. [epeBsrnHa. — BopoHex: JIOIN BIY,
2005. — 39 c. : un. — bubnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

Kocapes A.A. PelleHne 3agay no metogam matemaTu4eckon oumamnkn: Yyeo.
2 nocobue / A.A. Kocapes, H.®. lopmogunxuHa, J1.A. KpynuubiHa. — BopoHex, 1982.
— 84 c.

17. OOpasoBaTesfibHble TEXHONIONMU, MUCNONb3yeMble Npu peanusaumm Yy4eOHOWM
OUCUMNINNHBLI, BKMOYasas [AUCTAHUMOHHbIe obOpa3oBaTenbHble TexHonoruu (OOT),
3aneKTpoHHoe obyyeHue (30), cmewaHHOe OOy4YeHune):

Kypc «Teopus pyHKuMA koMmnnekcHon nepemeHHon» (TPKIT) Ha 6a3e nopTana edu.vsu.ru.



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

18. MaTepmnanbHO-TeXHU4YeCKOe obecneyeHme AUCLUNIINHDI:
JlekumoHHas ayguTopusi, ayautopumn Ans NpoBeAeHUs NpakTUYEeCKNX 3aHATUNA.

19. OueHou4HbIe cpeacTBa ANs NPoBeAEeHUA TeKyLWen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEHKN OCBOEHMS 0byyYatoLwmMmMmncs y4eGHoro MaTepurana onpeaensieTcs
coAepXaHNeM crieaQyroLmx pasaenos AUCLMNINHDI

HanmeHoBaHue
Ne pasfena Komnere | VIHAVKaTOP(H OLeHOYHble cpeacTa
n/n ANCUUNSINHDI HUmnA(n) ) ROCTVKEHNS H PeA
(Moayns) KoMneTeHumm
OrkK-1.1
1 Pasgenbl 1-3 KoHTpornbHas paboTa 1
OrllK-1.2
OrkK-1.1
2 Pasgenbl 4-5 OrliK-1 KoHTpornbHas paboTa 2
OrK-1.2
OrkK-1.1
3 Pasgenbl 6-7 KoHTponbHas pabota 3
OrlK-1.2
lMpomexyToyHasa aTTecTaums [MepeyeHb TEOPETUYECKMX BONPOCOB
dopma KOHTpon4 - 3a4eT MpakTnyeckoe 3agaHve

20 TunoBble OLEHOYHbIE cpeAcTBa UM MeToAMYECKUEe MaTepuanbl, onpegensoLwme
npoueaypbl oLeHUBaHUSA

20.1 TeKywmMn KOHTPOISb yCNeBaemMocCTun

KoHTpornb ycneBaemMocTu No AUCLUMMNMHE OCYLLECTBMSETCS C MOMOLLbIO CrieayoLLmnx
OLIEHOYHbIX CPeCTB:

— KOHTPOJIbHblE paboThl;
MNMepeyeHb 3aaaHUM ANA KOHTPONbHbLIX paboT
KonTtpoabHnas pabora Ne 1
KM 1

1. KOMIUIEKCHBIE YNCJIA

2-3i
1.1. Haiinure Rez , Imz, |z| &I9Z (—m<argz<m) ecyn Z=

1+3i°

1.2. Borancmare: (i~/3 —1) .

2. OJIEMEHTAPHBIE ®YHKINN
2.1. HaiinuTe Bce 3HaueHUs (PyHKIHHA f(z) s yKa3zaHHBIX Toukax. OTBET MpUBEAUTE B anredpanyeckon

(opme f(z)=u+iv:
a) e’ pu Z=3—2_i; B)S\’/Enpn Z:8i;
6) Sinz npu Z=-1; r) Lnz pu z=-5,

2.2. Haiiure Bce KOpHH ypaBHEHHs: COSZ =2,



3. IMOOEPEHIIMPOBAHUE
3.1.

Haiinmure Bce Touku, ry1e QyHKIHS f(z)=zImz. a) nuddepenuupyema; 0) ananutuyHa. Haiinure
IPOM3BOJIHYIO B TOUKaX AU PepeHIINPYEMOCTH.

Jns aHanuTHueckord (QyHKINH f(z)=u(x,y)+iv(x,y) ussectno, uro u=x>-y>-2x, f(0)=0,
Haiigure pynxmuo V.

3.2.

KM 2

1. KOMIUIEKCHBIE YHUCJIA

3-2i
1.1. Haiimure Rez | Imz, |z| &l9Z (—m<argz<m) ecmu Z =T
1.2. Boramenure: (—~/3 —i)°.
2. OJIEMEHTAPHBIE ®YHKINN

2.1. HaiiguTe Bce 3HaueHus: GyHKIUI f(z) s yKa3aHHbIX Toukax. OTBET MpUBEIUTE B anreOpanueckoi
dopme f(z)=u+iv:
a) e’ npu Zz=-2+3i; e) 2° pu z=1,
B) chz npu Z=2i;

r) 4/z npu z =16i;

2.2. Haiigute Bce KOpHU ypaBHeHus: SINZ =2,
3. AJMODEPEHIIMPOBAHUME
3.1. Haiinure Bce TOUkH, r1ae PpyHKIUS f(z)=zRez: a) nuddepennupyema; 0) ananutuyHa. Haiinure
MPOU3BOJHYIO B TOUKaX AU HepeHIIMPYyEMOCTH.
3.2. Jlns anamaTuaeckoii gpynxuun f(2)=u(x y)+iv(x,¥) ussectro, uto u=e*cosy, f(0)=1. Haiigure
ynkuuro V.
KonTtpouabnas pa6ora Ne 2
KUumM1
4. UHTETPUPOBAHUE
4.1.

Bbruncnure HHTErpasibl:
zRez dz . _ _ i
a) -! , Tae Y — OTpe3oK MpsAMOi OT TOUKH Z; = 0 mo z,=1+1;

0) J:|z|lmzdz’ riae ¥* — nonyokpyxHocts 12/=2, Imz>0;
Y

B) .[chz dz , Tae Y — momyokpyxHocTs |2/ =1, Rez>0;

Y
H 2z
r) Y_‘.sm(ze )dz , TIe Y — OKpyHocTh |2 —il=1,

5. PSI/IBI

2

5.1. Pasmoxure dynximio f(z)= ZZ B pan Jlopana B okpectHocTH Touek: a) Z=0; 6) Z=0;

B) Z=—1.B KaXJ0M ciIy4ae omnpeaeNnuTe 001acTh CXOAUMOCTH PSIOB.

3z+1
5.2. Paznoxwure QyHKINIO —3

g BPn Jlopana B kombie 2 <[2[<3,



KM 2

4. UHTET'PUPOBAHUE
4.1. BeruuciauTe UHTErpasbl:

RezIlmzdz o i
a) -! , e Y — otpe3ok npamoii ot Touku Z; =0 g0 Z, =1+2i;

6) y_[|z|Rez dz

) iSthZ

, Toe Y — momyokpyxHocts |2/ =1, Imz>0;

, TIe Y —momyokpyxHocTh |2/ =2 Rez>0;

shzdz .
r) yj‘ , TIe Y — OKpyXHOCTH |2 =2

5. PSJIbI

z .
5.1. Paznoxute QyHKIUIO f(z)= S _; Bpaa Jlopana B okpectHocTH Touek: a) Z=0;6) Z=0; ) Z=1I

B kaxx11om ciydae onpenenuTe 00J1acTh CXOAUMOCTH PSIOB.
7-4

5.2. PasnoxuTte GyHKIHMIO 5 B pin Jlopana B Konbue 1<lz<2,

KontpoJsbHas padora Ne 3
Kum1i

6. TEOPUS BBIUETOB

1
6.1. Haiinute Bce UOT dynkimmn f (Z) =7’ 005; , OIIPENICIIUTE UX TUIl U BBIYUCIIUTE BHIYETHI
6.2.

Brruucnure WHTETpaJIbl:
e’ sin x dx
a) E‘592—23dz’ Y :‘2_2‘23; B) J‘x +2Xx+5"
Y
o0 t
dx I— e tdt >0
6 ; DI 2tz ! :
) 'c',-(xz +4)2 —oo +

7. OIIEPAITMOHHOE MCYUCIIEHUE
7.1. Pemnte nuddepennpanbHoe ypaBHEHNE, UCIIONIB3Ys TpeoOpazoBanue Jlamaca:

um+ ul :1, U(O)Z U’(O)Z U”(O)Z 0 .
KHM 2

6. TEOPIS BBIYETOB

1
6.1. Haitmute Bce UOT dynkuun f (z)=27sin  » OTIPE/IETUTE UX TUII M BBIYUCIIUTE BBIHCTEI
6.2.

Brryucaure HUHTETPabL:
e’ % cos x dx
a)§EZ3—4ZCIZ' v ilz—2=3; B) -[x2 AX+ 5"
o Tt .
dx J' e 'dt »>0
0) ) 7 Nl ’ :
) 'c[(x2 + 9)2 St

7. OITEPALIMOHHOE MCUYUCJIEHUE
7.1. Pemute nuddepennmanbHoe ypaBHeHNE, UCTIONB3Ys TpeoOpazoBanue Jlamnaca:

u"-u=sint, u(0)=-1 u’(0)=0,



20.2 NMpomexyTo4yHasa aTrecTauums

MpomexyTodHasi aTTecTaumust No AUCLUMNINHE OCYLLECTBNSETCS C MOMOLLbIO CreayLLMX
OLEHOYHbIX CPeaCTB:

— cobecenoBaHue no TEOPETUHECKMM BOMPOCaM,
— MPaKTn4ecKne 3agaHun4,

nepequb TeopeTU4eCKUX BONpPoOCoOB K 3a4eTy

KOMIMNEKCHBIE YACHA

1. Onpe,u,eneHVle KOMMJIEKCHOIro  4ucna. Anre6pa|/|quKa;|, TPUroHomMeTpun4ecKkad n
noKkasaTelribHada (bOprI KOMMJEeKCHOro 4ymcna.

2. dopmyna Sunepa. Popmyna Myaspa. Moaynb, apryMeHT, rnaBHOE 3HAYEHNE aprymeHTa.
3. leomeTpuyeckada nHTepnpeTaumna onepauum Hag KOMNAEKCHbIMU YUCNaMM.
4. Ccpepa PumaHa. beckoHeyHo yaaneHHasi Touka.

AJIEMEHTAPHBbIE ®YHKLNA

5. OnpegeneHne yHKLMM KOMMNIEKCHOrO NEPEMEHHOr0. AnemMeHTapHble QYHKLNN:
5.1. KopeHb n-i1 cTeneHu.
5.2. OkcnoHeHTa.
5.3. Jlorapudm.
5.4. TpuroHomeTpudeckue (sin, cos, tg, ctg) dyHKumnN.
5.5. M'vmnep6onuyeckue (sh, ch, th, cth) dyHkuun.
5.6. O6paTHble TpUroHoMeTpuyeckme OyHKLUN.
5.7. ObpaTHble runepbonuyeckne yHKUNN.
5.8. Obwas nokasaTenbHasa u obLas cteneHHas yHKUMN.
6. BblgeneHue rnaBHOM BETBM MHOIMO3HauHbIX OyHKUM (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANOOEPEHLINPOBAHUE

7. Mpepen dyHkumn. HenpepbiBHOCTb. OnpegeneHve npoussogHon. OnpegeneHve yHKUMN,
anddepeHumpyemMon B TOUKE.

8. Ycnosus Kowun-PumaHna, kak Heobxoanmoe ycnosune b depeHUMpyeEMOCTM B TOUKE.

9. nddepeHUNpyeMOCTb pearibHOM M MHUMOM YacTu yHKUUKU, Kak Heobxoammoe ycrnosue
anddepeHUMpyeMoOCTU B TOYKE.

10. JocTtaTto4Hoe ycrnosune anddepeHumMpyemMocT B TOUKE.
11. Cnocobbl BbIMMCIIEHMSI MTPON3BOAHON.

12. OnpegeneHve aHanuTudeckon  dyHkuun. CBONCTBaA  aHanUTUYECKUX  PYHKLWIA
(HenpepbIBHOCTb, aHANMUTMYHOCTb KOMMNO3ULUKUK, YpaBHeEHNA Jlannaca).

NWHTEMPUPOBAHUE

13. OnpeaeneHne nHterpana no kpueson. CBOMCTBA MHTErpanos.
14. Teopema Kowwn ans ogHocBA3HOW obnacTu.

15. Teopema Kowwu anst MHOrocesaHom obnactu.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-JTlenbHuua.
17. ®opmyna Kowm.



18. BeckoHevHasa anddepeHUMpyeEMOCTb aHanMTUYeckon (pyHKuun. MHTerpanbHaa dopmyna
Anst N- NPOM3BOOHOMN.

19. Teopema Mopepa. Teopema Jlnysunns.

20. Teopema o0 cpegHeM M NPUHLUN MaKkCUMymMa MoAyrs.

PAObI

21. CxogumocTb YncnoBoro psaa. NpusHak abcontoTHOM CXOANMOCTIN YNCOBOro psaaa.
22. CxoguMocCTb pyHKLMOHanNbHoro psga. NpusHak paBHoOMepHon cxogumocTtu Beneplutpacca.

23. Teopema BenepwTpacca O nNOYNEHHOM AudPEepPeHUNPOBaHUN U  UHTErpupoBaHUn
PaBHOMEPHO CXOAALLMXCS PSO0B, COCTOALLMX N3 aHANUTUYECKNX PYHKLUA.

24. CteneHHon psag. Teopema Abens.
25. PasnoxeHne aHanuTuyeckon pyHkuum B pag Tennopa.
26. Pag JlopaHa. PasnoxeHne aHanutuyeckon oyHkuumn B psag JlopaHa.

TEOPWUA BLIYETOB

27. Ocobble To4kKn. Knaccudukaums n3onmpoBaHHbIX 0COBbIX TOYEK.

28. Cnocobbl onpegeneHust nopsagka nontca.

29. Onpegenexue BblveTa. OCHOBHasi Teopema O BbldeTax. Teopema O CyMMe BbIYETOB.
30. dopmysibl BbIYUCIIEHNA BbIYETOB.

31. BbluncneHne nHterpanos C MOMOLLbK BbIYETOB:

31.1. KOHTYypHble uHTerparnsol ;JG f (Z)dz.

21

31.2. WnTerpansi suaa | R(COsx,sin x)dx
0

- P.(x) ax"+..+aXx+a
31.3. Unterpansi Buga J T Godx e f(x)= QmEx; = bmxn: i_;lx :bo :
- ) X" b

Pm (X) eikx
Q.(x) -

31.5. NHTerpansl Buaa if O)dx | rpe f(x)=g(x)cos(ax), f(x)=g(x)sin(rx).

31.4. NHTerpanbl Buaa j f (x)dx rpe f(x): g(x)emx _

32. Jlemma XXopaaHa.
OMNEPALUMNOHHOE NCYUNCITIEHUE

33. Npes onepaumoHHoro mcumncnenus. lNpeobpasoBaHue Jlannaca. Obnacte paBHOMEpPHOWM
CXOOUMOCTU N aHaNUTUYHOCTMN.

34. ObpaTHOe nNpeobpasoBaHue Jlannaca. Teopema MennuHa.
35. CeoncrtBa npeobpasoBaHus Jlannaca.



lNMpakTuyeckme 3agaHuA K 3aveTy

Ha 3adeT BblHOCUTCS Hambonee emkas 1 coaepXxaTtelfibHad TemMma Kypca — 3TO Bbl4UCIIEHNE
MHTEerpasnosB C NOMOLLbIO BbIHETOB. an/IMepr UHTEerparnos.

_cosz f ()

1. m2 22(2 _1)dZ — KOHTYPHBIC ;f (Z) Z.

2n dX on

>t rew T R(cos x, sin

2 £2+cosx BH}la.([ (cos x,sin x)dx .

[ P ()
3. I( 1) — BHUA _an (x)

| X 1 - T iAx
4 J;,X( 2>)<e+2dX — BUJA 7.[09(X)e dx
5. I%dx — BUJA TQ(X)Cos(xx)dx1 TQ(X)Sin(Xx)dx_



NIUCT COrMACOBAHUN

PABOYASA MPOrPAMMA YHEEHOW ONCUMNNNHDI

HanpasneHue/cneunansHocTb 03.03.03 Pagnodmsmka

OucunnnunHa 61.0.19 Teopusa dYHKLMN KOMMINEKCHOrO NEPEMEHHOIO

Mpodunb noaroToBkn: Pagmodunamnka n anekKTpoHuka.

dopma 0by4veHnsa ovHas

Y4yeOHbin rog 2024/2025

OTBEeTCTBEHHbIN UCMOJTHUTEb

3aBeayoLwmin kapegpon mateMaTn4eCcKomn
PU3MKM U MHPOPMALIMOHHBIX TEXHONOMI be,

X

NcnonHutenu

3aBeayowmin kacegpor mateMaTn4eCcKom ,
OM3NKN U MHPOPMALMOHHBIX TEXHOSOIMI hepec.

X

QormkHocmb, nodpasderieHue rnoonuck pacwugbposka nodnucu

COINMACOBAHO

Kypatop OOI1
No HanpaBeHu/cneymanbHOCTH
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rnoodnucsk pacwugbposka nodnucu
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