MMNMHOBPHAYKN POCCUA
OENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITIbHOE YHPEXXOEHUE
BbICLUETO OBPA3OBAHUA

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

YTBEPXXOAIO
3aBeqytowmm kaegpomn

MaTeMaTuyeCcKon On3snKn
N MHPOPMALMNOHHBIX TEXHOSTIOrMUM

Lepecenre{, C.A. Nepecenkos

28.06.2022r.

PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B51.0.14 Teopusa pyHKLUN KOMNIIEKCHOIO NnepeMeHHOro

1. Kog u HaumeHoBaHue HanpaBlieHus noaroToBku/cneynanbHOCTU:

12.03.03 doToHMKA 1 onTounHOpPMAaTUKA

2. Mpodunb noarotoBku/cneymanmsaumna: PoToHrKa 1 ONToOMHPOPMATHKA

3. Ksanudukaumsa BbinyckHuka: 6akanasp
4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnuibl: 0803 kadegpa maTemMaTu4eckon

dU3NKM N NHHOOPMAaLIMOHHBLIX TEXHOOIUN

6. CoctaButenu nporpammbl: [epecenkoB Cepren AnekceeBuY, JOKTOP PU3MKO-

MaTeMaTUYECKNX HaVK, AOLEHT, 3aBeayoLmnn kKadeapon.

7. PekomMeHaoBaHa: Hay4yHo-meToan4yecknm coBeTtomMm hmamndeckoro pakynbrera, NPOTOKOI
Ne6 o1 27.06.2022r.

8. YuebHbIn roa: 2023/2024 CemecTtp(bl): 3



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llenbto ocBoeHMS y4ebHON aucuUmMninHbl ABNAeTCA: hopMmupoBaHme y oby4vatomxcs
onpenerieHHoro coctasa KoMneTeHunin (pesyrnbTaToB OCBOEHUS) AN NOATOTOBKU K
npodeccnoHanbHoON AeaTeNbHOCTH.

3agaym y4ebHOM ANCUNNAUHBI:

n3ydyeHne onepaumi ¢ KOMMAEKCHbIMWU Yucnamm, yHKUUN KOMNNEKCHOTO NepeMeHHOro,
ycnosuun Kowun-PrumaHa, nHterpanoB no KpuBbIM B KOMMMEKCHOW MIOCKOCTU, METO0B
pasnoXeHns aHanuUTU4eckux PyHKUnM B paabl Tennopa u JlopaHa; npumeHeHne Teopum
BblYETOB ANA BbIYUCIIEHUSA NHTErPArioB Mo 3aMKHYTbIM U BECKOHEYHbIM KOHTYpaMm, nsyvyeHve
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 COBpeMEHHON MaTeEMaTUKU.
3HaHne oCHOB « Teopun (PYHKUUIN KOMMNSIEKCHOIO NePeMEeHHOro» sIBrsieTCA BaXXHOW
cocTaBnswLwen obLien MaTemaTUYeCKON KynbTypbl BbIMYCKHUKA.

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

Kog | HassaHue komneteHumn | Kog(bl | NHamnkaTop( MnaHupyemble pesynbTaTbl 00y4eHust
) bl)
OlNK | CnocobeH npumeHATb OrlK- | NMpumeHsieTr | JeMOHCTpUpYyeT 3HaHUS OCHOBHbIX
-1 | eCTeCTBEHHOHay4YHble U 1.1 3HaHUSA ornepawmin ¢ KOMMMAEKCHbIMU YMCIiamu,
00LEenHXeHepHble MaTeMaTUKNU | OCHOBHbIX 3rieMeHTapHbIX PYHKLMI
3HaHus, MeToAbl B KOMMMEKCHOIo NepPeMEHHOr0,
MaTteMaTU4yecKoro WHXEHEePHOW | onpedeneHne aHannTU4eckon yHKUMN,
aHanmsa u npakTuke OCHOBHbIE CBONCTBA 1 TEOPEMDI
MOOennpoBaHnAa B npu aHanuTU4ecknx PyHKUNn. Ymeet
NHXXEHEPHOWN MoaenupoBa | onpefenatb 06nacTb aHaNnMTUYHOCTU
OesATenbHOCTH, HUW. PYHKLMIA KOMMNITEKCHOTO NepeMeHHOoro,
CBSI3aHHOW C DOTOHHbLIMM onpeaensieT ocobble TOYKM U UX TuUn,
TEXHOSIOrMsiMHU packnagbiBaeT aHanuTunyeckne yHKLMmn
obpaboTkn nHdbopmauuu, B psabl Tennopa v JlopaHa, npuMeHsieT
NPOEKTUPOBAHNEM, TEOpUIo BbIYETOB ANSA BblYMCIEHUS
KOHCTpYMpOBaHNEM U WHTEerpanoB Mo 3aMKHYTbIM U
TEXHONOMMsAMU ©ecKkoHe4YHbIM KOHTYpaM. Bnageet
npouns3soacTBa HaBblKaMu KBanMPULUNPOBAHHOTIO
3M1eMeHTOB, NpMbopoB 1 BblboOpa 1 agantauum QyHKLN
cucTtem POTOHUKN U KOMIMMEKCHOro NepeMeHHoro ans
ONTOMHMOPMATUKH. peLleHns NpakTU4YeCcKnx 3agav.
Mcnonb3yeT NonoxeHus, 3aKOHbI U
MEeTObl ECTECTBEHHbIX HaYK AN
peLleHns MHXeHepHbIX 3agady B cdepe
npogeccnoHanbHoOn AesATENBHOCTH.




12. O6beM ancuUNnuHbI B 3a4eTHbIX eauHuuax/yac: 3/108

dopma NpoMeXyTO4YHOMW aTTecTaLumn: 9Kk3ameH

13. TpypoemkocTb No Buaam y4yebHom paboTbl

TpyaoemMKoCTb
Bup yue6Hol paboTbl Bcero o cemecTpam
3 cemecTp
AyanTopHble 3aHATUSA 50 50
nekuumn 34 34
B TOM YucCne: | npakTn4eckue 16 16
nabopartopHble 0 0
CamocTtosaTensHas pabora 22 22
B TOM Yuncne: kypcoBasa pabota (MpoekT) 0 0
dopma NpoMeXyTOYHOW aTTecTaumm 36 36
(3k3ameH — 4ac.)
WTtoro: 108 108
13.1. CopepxkaHme gUCLUMNIINHBI
n/n Peannsauus
HanmeHoBaHue pasfena
pasgena CopepxaHue pasgena ancumnnivHbl AnCLMNNNHGI
C MOMOLLbIO
ANCLMNITHBI y
OHNanH-
Kypca, QYMK
1. Jlekuunn
1.1 | KomnnekcHble OnpepeneHne komnnekcHoro vncna (K4Y), kak
yucna ynopsgoYeHHOW Napbl 4ENCTBUTENbHbBIX YMCEN Ha
KOMIMIEKCHOW NIIOCKOCTU C BBEAEHHbIMY onepaunsmMmm
CpaBHEHUS, CITOXXEHUS, BbIYUTAHUSA, YMHOXEHUSA Y
aenenna. Anrebpaundeckasi, TpuroHomeTpuyeckas u
nokasarenbHas popmbl K4. Onepaumn Hag KY B aTnx
dopmax. dopmynsl Aunepa n Myaspa. Moaynb,
apryMeHT, rnaBHoOe 3Ha4YeHue apryMmeHTa, KOMMmeKCHO
conpsbkeHHoe Yucno. CeoncTBa onepauunin:
KOMMYTaTMBHOCTb, aCCOUMATUBHOCTb,
ANCTPUBYTMBHOCTL. 'eomeTpuyeckas nHTepnpeTauns
onepaunin cnoxeHus n ymHoxeHuna. Ccpepa Pumana.
BeckoHeYHo yaaneHHas Toyka.
1.2 | OnemeHTapHble | OnpeaeneHne OYHKUUN KOMMSIEKCHOIO NEPEMEHHOIO.
dyHKUMN OnpepeneHnsa n 0CHOBHbIE CBOMCTBA dfleMeHTapHbIX
JYHKUMI: KOPEHb N-N CTENEHN, SKCNOHEHTA,
norapudm, TpUroHoMeTpuyeckue (sin, cos, tg, ctg) un
rmnepbonunyeckue (sh, ch, th, cth) dyHkumn, obpaTtHble
TPUroHOMETPUYECKNE U runepbonnyeckme yHKUNN,
obLas nokasaTtenbHas 1 obuasa cteneHHas OYHKLUN.
[(maBHOe 3HayYeHue unm rnaBHas BETBb MHOMO3HaYHbIX
dYHKUMN.
1.3 | AndpbdpepeHuupo | MNMpegen dpyHkuuun. HenpepbiBHOCTL. OnpeneneHune
BaHue npounssogHon. OnpeaeneHne QyHKUNN,

anddepeHumpyemon B Touke. Ycnosusa Kowmn-Pumana




n oandpdepeHLMpyeMocTb peanbHON U1 MHUMOM YacTu
dyHKUMK, KaK ABa HEOBXOANMBIX YCNOBUS
AnddpepeHUMpyemMocTu B Touke. [loctaToyHoe
ycnosue guddepeHumpyemoctu B Todke. Cnocoobbl
BbluMCrieHns nponssogHon. OnpegeneHuve
aHanNTU4eCKon OYHKLUNN, Kak PyHKUUHK,
AnddpepeHUMpyemMon B TOYKE U ee OKPECTHOCTU U B
obnactn. CBoMCTBA aHANUTUYECKNX PYHKLIUNA.

1.4

WHTerpnposaHu
e

OnpepeneHne nHterpana no kpuson. CBoncTea
nHTerpanoB. Teopema Kowu gna ogHOCBA3HOU
obnactn. Teopema Kowu ans MHOroces3Hon obnacTu.
Teopembl 0 nepBoobpasHbIX. Popmyna HbtoToHa-
JlenBHuua. ®opmyna Kowm. beckoHeuvHas
AndpepeHUNpPYEMOCTb aHaNUTUYECKON (PyHKLINN.
WHTerpansHasa popmyna ansa n- Npon3sBogHOMN.
Teopema Mopepa. Teopema Jinysunns. Teopema o
cpegHeM 1 NPUHLUMN MakcMMyma Moayns.

1.5

Paabi

CxoanMOCTb YMCIOBbIX U (PYHKLUNOHAMNbHbLIX PAO0B.
Mpn3Hak abconoTHOM CXOOUMOCTM YMCNOBOIO psiaa.
[Mpu3Hak paBHOMEpPHOM cxoaumocTn Beneplutpacca
dyHKUMOHanbLHoro psga. Teopema Beneplutpacca o
noyneHHoM andpdepeHUMpoBaHNN N UHTETPUPOBAHUMN
pPaBHOMEPHO CXOAALLMXCS PSA0B, COCTOSALMX U3
aHanuTudeckux oyHkumnn. CteneHHon psa. Teopema
Abens. PasnoxeHne aHanuTu4eckon oyHKLMM B pag,
Tewnnopa. Pag JlopaHa. PasnoxeHne aHanntmnyeckomn
dyHKUMK B psag JlopaHa.

1.6

Teopuda
BblYETOB

Ocobble Toukun. Knaccndukaumsa n3onmpoBaHHbIX
ocobbix Toyek. Cnocobbl onpeaeneHns nopsaka
nontoca. OnpegeneHne BolveTa. TeopeMbl O BblYeTax.
dopmynbl Bbl4MCNeHUs BblveToB. Jlemma >KopaaHa.
BbluncneHne nHterpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYpHbIX, NpeobpasoBaHnsa Oypbe, HEKOTOPbIX
TUNOB NHTErpPanoB OT AENCTBUTENBHOWN NEPEMEHHON.

1.7

OnepaunoHHoe
ncymncneHme

Npes onepaumoHHoro ncumncnenus. NpeobpasosaHue
JNTannaca. ObpaTHoe npeobpasoBaHue Jlannaca
(Teopema MennuHa). CeoncTtBa npeobpa3oBaHns
JNTannaca. Vicnonb3oBaHune npeobpasoBaHus Jlannaca
Ansa pewenns anddepeHumanbHbIX N UHTErpanbHbIX
ypaBHEHUN.

2. NpaKkTuyeckune 3aHATUA

2.1

KomnnekcHbie
yucna

YeTbipe dpopMbl NpeacTaBrieHns KOMMNIIEeKCHbIX Yncen
(KY): ynopsgoyeHHas napa yncer Ha KOMMIIEKCHON
nrnockocTu, anrebpavyeckasi, TpUroHoMeTpuyeckas u
nokasarternbHasa. Onepaunn cpaBHEHWS, CNOXEHNS,
BblYMTaHNSA, YMHOXEHUA 1 AeneHnsa Hag KY B aTux
dopmax. dopmynsl Aunepa n Myaspa. Moaynb,
aprymeHT, rnaBHOe 3Ha4yeHne aprymeHTa, KOMMIeKCHO
COMpsKEHHOE YKCIo.

2.2

OnemMeHTapHble
dyHKLMN

OnemeHTapHble YHKUNN: KOPEHb N-I CTENEHM,
9KCNOHeHTa, norapudm, TPUroHoMeTpudeckme (sin,
cos, tg, ctg) n rmnepbonunyeckune (sh, ch, th, cth)
dyHKUMKN, 0BpaTHbIE TPUIOHOMETPUYECKNE U
rmnepbonunyeckne yHKUMM, obLlas nokasaTenbHas 1
obwasn cteneHHas oyHKUMK. [NMaBHOE 3HaYEeHNe nnu




rnaBHasd BETBb MHOITO3HAYHbIX PYHKLINA.

2.3

AncpdepeHumpo
BaHu1e

Ycnosua Kowmn-PumaHa B fekapTOBbIX U MONAPHbIX
KoopauHaTtax. Micnonb3oBaHve JOCTaTOYHOrO YCroBus
andpdepeHumpyemoctu (ycnosusa Kown-Pumana,
nnoc auddepeHunpyemocTb peansHON 1 MHUMOW
YacTu (PYHKUNKN) ONs HAXOXAEHNSA BCEX TOYEK, rae
dyHKUMS andpdepeHumpyema n aHanmTn4yHa.
Tabnuua Npom3BoAHbIX 3fieMeHTapPHbIX PYHKLNNA.
BbluncrneHve NnponsBoaHbIX aHaNUTUYECKUX PYHKUUNA.
HaxoxaeHne aHanMTn4eckon yHKLUKN No N3BECTHOW
JENCTBUTENbHOW NN MHUMOW YacTu.

2.4

WHTerpnposaHu
e

1. Npamoe nHTerpuposaHune. BoluncneHuve
WMHTEerpanoB 4yepes npeacrasreHne
noAbIHTErpanbHOro BblpaXeHnsa B AeKapTOBbIX UNn
NoNAPHbIX KoopauHaTax. 2. IHTerpupoBaHue
aHanuTnyeckux pyHKUnn. BeluncneHme nHTerpanos c
NCMNOSIb30BaHNEM CBOMUCTB MHTErpasnos OT
aHanuTu4ecknx oyHkunn (teopema Kowwm gns
OLHOCBA3HOW 0651aCTW, HE3AaBUCMMOCTb OT NYTK
WHTerpupoBaHus, dopmyna HetoToHa-JlenbHuua).

3. BbluMcneHne KOHTYpPHbIX UHTErpanos OT
aHanNUTU4eCKNX (PYHKLNIN B MHOIOCBA3HON 0b6nacTtu ¢
ncnosib3oBaHneM Teopembl Kown ans MHOrocBA3HOM
obnactu, bopmynbl Kowm n nHterpansHomn opmynbl
Anst N-n NPoOM3BOSHOMN.

2.5

Paabi

PasnoxeHune aHanutnieckmnx yHKUum B pag Tennopa
B Kpyre aHanmTM4yHoOCTU (B OKPECTHOCTW NpaBUbHON
TOYKK). PasnoxeHne aHanUTU4eCKnX yHKUNIA B pag
JlopaHa B Konbue aHanMTUYHOCTU (B OKPECTHOCTH
KOHEeYHOM 0cob0oM TOUKM, B OKPECTHOCTH
6eCKOHEeYHOCTH, B NMPOM3BONbHOM KombLe). [prembl
NCMNoNb30BaHNA CTaHAAPTHbBIX Pa3fOXEeHUN:
BGeCKOHEeYHOM reoMeTpmMYeCcKon Nporpeccmum ang
pasnoxeHus B pagbl 4poben; pasnoxeHue
9KCMOHEHTbI, CUHYCa, KOCUHYyCca U T.A4. Ans
COOTBETCTBYHOLLNX (PYHKUNW. BbldncneHmne KOHTYPHbIX
WHTEerpanos, C NOMOLLbLIO Pa3fnoXeHus
noAblHTEerpanbHbIX QYyHKUMN B psa JlopaHa.

2.6.

Teopus
Bbl4ETOB

HaxoxgeHue y 3agaHHOM OyHKUUKN BCEX 0COObIX
TOYeEK, N30MMpoBaHHbIX 0cobbIX Todek (NOT) un
onpegenexne Tuna MOT. Cnocobbl onpeaeneHuns
nopsigka nontoca. Beluncnexme sbidetoB B NOT.
BbluncneHne nHterpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYpPHbIX, NpeobpasoBaHus Pypbe, HEKOTOPbIX
TUMOB MHTErpanoB OT eUCTBUTESNIbHON NepeMEHHON.

2.7

OnepaunoHHoe
ncuncrneHune

Mcnonb3oBaHue npeobpasoBaHud Jlannaca ans
pelweHna guddepeHumnanbHbIX U MHTErpanbHbIX
ypaBHEHUN.




13.2. Tembl (pasaenbl) ANCUNNANHBI U BUObI 3aHATUI

No HanmeHoBaHne TeMbl Buabl 3aHATUI (KONTMYECTBO YacoB)
- (pasgena) Mpaktnuec | JlTabopa CamocTosaTenb
n/n Jlekumn Bcero
ANCLUNNINHBI Kne TOpHble | Hasa paboTa
1 | KomnnekcHble ynucna 4 2 8
> OnemeHTapHble 4 > > 8
dOYHKUMM
3 | OnddepeHumpoBaHmne 4 2 2 8
4 | NHTerpupoBaHue 6 4 4 14
5 | Pagbl 6 2 4 12
6 | Teopus BbIHETOB 4 2 4 10
7 OnepaunoHHoe 6 > 4 12
ncyYncneHne
WToro: 34 16 22 72

14. MeToan4yeckume ykasaHus ansi ooy4yarolmxcs no 0OCBOGHUIO AUCLIUNTIVHbI

[Mpn n3yyeHnn gncumnimnHel pekoMeHayeTCcs NCNOoMb3oBaThb CrieayoLlimne cpeacTsaa:

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

- pEKOMEHAYEMYHO OCHOBHYHO 1 OOMNOSTHUTENBLHYIO NUTEpPaTypy;

- METOANYECKNE YKasaHust 1 Nocoodus;

- KOHTPOSIbHbIE 3afaHus ANs 3akpenneHnss TeopeTUYeCcKoro Matepuana;

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

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

15. lMepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOWM nUTepaTypbl, PECYpPpCOB WHTEpPHEeT,
Heob6XxoauMbIX AN OCBOEHUA AUCLUMNIIUHDI

a) OCHOBHasi nuTepaTypa:

Ne n/n MNCcToYHUK

KpynuH B.I'. Beicluas matematuka. Teopust yHKLNN KOMIMNEKCHOMO NepeMeHHOro.
OnepaumoHHoe ucuncnexme. C60pHUK 3agad ¢ peleHnsamm ;. y4ebHoe nocobue /
KpynuH B.I'., Maenos A.J1., MNMonos J1.'. — Mocksa : MOW, 2019 .— c. — Beicwas

1 MatemaTuka. Teopus yHKLUMA KOMNIIEKCHOTO nepemMeHHoro. OnepaunoHHoe
ncuncnexme. C60pHUK 3agay € peLleHnaMmn [ONeKTpoHHbIN pecypc): ydebHoe
nocobue / KpynuH B.I". - M. : spatenbckui gom M3U, 2019. — ISBN 5-383-01224-6
.— <URL:https://www.studentlibrary.ru/book/ISBN9785383012246.html|>.

NopywkmHa H.B. MaTtemaTuka: Teopna pyHKLNW KOMMIEKCHOro NepeMeHHoro :
npakTukym / MNopywknHa H.B., Kapaces B.A., J1éswwuHa I'.[l. — Mockea : MNCuC,
2019 .— 101 c. — MatemaTuka: Teopna PyYHKLNUN KOMMIEKCHOrO NepemMeHHOro
[OnekTpoHHbIN pecypc] : npakTukym / H.B. MNopywknHa, B.A. Kapaces, .. J1éBwunHa.
- M. : MUCuC, 2019. — ISBN 5-907061-15-6 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.htmI>.

6) gononHuTenbHas nuTepartypa:




Ne n/n NcTouHMK

CeewHukoB Anekcen ['eoprnesnd. Teopus YHKUNA KOMMIIEKCHON NepeMeHHON :
y4ebHUK ansa ctyq. pums. cneymnanbHocTen n cneynansHocTn "lMpuknagHas
maTematuka" / A. I'. CeewwHukos, A. H. TuxoHos ; Mock. roc. yH-T um. M.B.
JlomoHocoBa .— WM3a. 6-e, ctep. — M. : dusamarnut, 2004 .— 335 c. : un. — (Kypc
BbICLLEN MaTeEMaTUKN U MaTemMaTnyeckon pmsnkn / nog pea.: A.H. TnuxoHosa [v gp.] ;
Bobin. 5) (Knaccuyeckun yHnBepcuteTcknn yyedbHumk) .— ISBN 5-9221-0133-1.

Cwugopos HO.B. Jlekuumn no Teopum yHKLMIA KOMMANEKCHOrO NEPEMEHHOIO : y4EOHUK /
KO.B. Cupopos, M.B. ®enoptok, M.W. LlLabyHnH .— Mockea : Hayka, 1989 .— 477.

Teopus yHKUMIA KOMMNIIEKCHOW NepeMeHHon : y4ebHO-MeToauyeckoe nocobue no
cneunanbHoctam: 010801 (013800) - Pagnodumsnka n anektpoHuka, 010803
(014100) - MukpoaneKkTpoHuka 1 nonynposogHukoBble 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. PelweHne 3agady no meTtogaMm maTemaTtudeckon ¢usmkm : Y4eb.
4 nocobue / A.A.Kocapes, H.®.Jopmoanxuna, J1.A.KpynuupiHa .— BopoHex, 1982 .—
84 c.

B) MH(OPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (0duLmanbHbie 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, ¢ koTopbiMM wumeroTcs goroBopa y BIY, 3arem OTKpbITble 3NEKTPOHHO-
obpasoBaTternbHble pecypchbl, OHNanH-kypcbl, Y MK

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

Ne n/n MNcToYHUK

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

Kocapes A.A. PelweHne 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 y4yebHOWM
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

MopsAOoK OLEHKN 0CBOEHMS 0bydatowmnMmcsa y4ebHoro matepuana onpenenseTcs
coep)aHMeM crneayLwmnx pasaenos AUCUMNIIVHBI

HanmeHoBaHue
Ne pasfena Komnere | VIHAVKaTOP(H OueHouYHble cpeacTea
n/n ONCLMNSINHDI HUnA(n) ) ROCTVDKEHWS H PeA
(Moayns) KOMNeTeHUMn
KoHTponbHas pabota 1
1 Pasgenbl 1-7 OrK-1 OrnK-1.1 KoHTponbHaa paboTa 2
KoHTponbHas pabota 3
MpomexyTodHas aTTectTaums [MepeyeHb TEOPETUYECKNX BONPOCOB
dopma KOHTpOns - 3a4eT MpakTnyeckoe 3agaHne

20. TunoBble OLEHOYHbIE CcpeAcTBa M MeToAMYeCcKMe MaTepuanbl, onpegenslowme
npoueaypbl OLeHNBaHUA

20.1 OnucaHme KpUTepmeB U LWIKanbl OLLleHUBAHMA KOMNEeTeHUUn (pe3ynbTaToB O00y4eHus)
npu NPOMEXYTOYHOW aTTecTaLuuu:

[ns oueHvBaHWs pes3ynbTaToB OOy4YeHUS Ha 3SK3aMeHe ucnonb3yetcs 4-6annbHasi Lkana:
«OTIIMYHOY, «XOPOLLOY», «YOAOBNETBOPUTENBHO», HEYAOBNETBOPUTENBHOY.

COOTHOLLEHNE  KpUTEPUEB  OLEHWBAHUS  KOMMETEHUMW, YPOBHS  ChOpPMMPOBAHHOCTU
KOMMNETEHUMIA W LLKanbl OLIEHOK Ha 3K3aMeHe.

YpoBeHb
Kputepuu oueHnBaHna KOMMNETEHLNI copmMmnpoBaHHO LLikana oueHok
CTN KOMMETEHLUN
OO6yvarowmnca nmeeT NofnHoe 3HaHne [MoBbIWEHHbLIN OTtnnyHo
TEOopeTnYeCcKoro Kypca AMCUnninHbl, CNnocobeH YPOBEHb
WNNICTPMPOBaThL OTBET NpUMepamu, hakTamu,
AAHHBIMWN Hay4YHbIX UCCegoBaHNA, MPUMEHSTb
TeopeTnyeckme 3HaHNa ans peLleHns NPakTUuYecKnx
3agad, BXOAsLWMX B NporpamMmmy.
Ob6yuatowmncs nveeT xopollee 3HaHme basoBbil XopoLio
TEOPETMYECKOIO Kypca, BO3MOXHbI HEKOTOpPbIE ypOBEHb
HeaoYeTbl, CNOCO6eH AaBaTb NpaBUSibHbIE OTBETHI
Ha OOMNOSMHUTENbHbIE BONPOCHI, yMEET peluaTb
3agauu no GornbLuen YacTu Kypca.
Obyvatowmnca snageet 3HaHMEM OCHOBHbIX [MoporoBbin YnoBneTBOpuUTESbH
MOMEHTOB TEOPETUYECKOTO Kypca (dhopmyrn, ypOBEHb o}
TeopeMm), YMEET peLuaTtb NpocTenLlme 3agaym no
KypcCy.




Y 06y4atoLerocs OTCyTCTBYHOT 3HAHUS OCHOBHbIX - HeynosneTtsopuTen
MOMEHTOB TEOPETUYECKOIO Kypca, OTCYTCTBUE bHO
NPaKTUYECKUX HABBLIKOB MPU PeLLeHN 3aaau.

20.1 TeKywWwmMn KOHTPOJb yCNeBaemMocCTun

KoHTporb ycneBaemMocT no AUCUUNIMHE OCYLLECTBMSETCS C NOMOLLBIO CrieayHLLmMX
OLEHOYHbIX CPEeACTB:

— KOHTPOSbHbIe paboThl;

1.1.
1.2.

2.1.

2.2.

3.1.

3.2.

I1.1.
1.2.

2.1.

2.2.

3.1.

MepeyeHb 3a4aHMN ONA KOHTPOSbHbLIX paboT
KonTtpoabnas padora Ne 1
KM 1
1. KOMIIJIEKCHBIE UNCJIA

2-3i
1+3i°

Haitqure Re z , Im z, |z | a8 Z (—m<argz<m) ecou z =

Berunciure: (z\/3_ - 1)9 .

2. OJIEMEHTAPHBIE ®YHKIMN

Haiinure Bce 3Hauenus QpyHkiui J/ () B yKa3aHHbIX TouKax. OTBET MpUBEeAUTE B alreOpanyeckon
dopme fiZ)=u+iv-
a) e’ mpu z=3-2i; B) ¥z npu z = 8i;

0) sin z mpu z =—1 r) Lnz pH z=-5,

Haiinure Bce KOpHU ypaBHEHHS: COSz =2,

3. JUODEPEHIIMPOBAHUE
Haiimure Bce Toukm, rae Gpynkmms J (z)=zImz. a) nuddepenuupyema; 6) ananuruyHa. Haiinure
MPOU3BOHYIO B TOUKaX AU (HEepeHIIUPYESMOCTH.
Juis anamatiueckoit dymxuan f(2)=u(x, y)+iv(x,y) uspectno, uro u=x’-y*-2x_  f(0)=0,
Hatinure dpyaknuro V .

KHM 2
1. KOMIIJIEKCHBIE UHUCJIA
3-2i
Haiimure Re z , Im z, |7 |, a8 Z (—n<argz<m) ecmu z = i—2l'

Beraucnure: (- /3 - i)' .

2. OJIEMEHTAPHBIE ®YHKIIWN

Haiigure Bce 3HaueHUs QyHKIMA / (z) B yKa3aHHBbIX Toukax. OTBET MpUBEIUTE B aareOpanyeckoi
popme f@)=utiv:
a) e’ mpu z=-2+3i, e) 92 mpu z=i

B) ch z npu z = 2i;
r) ¥z npm z =167 ;
HaiiguTe BCe KOPHU ypaBHEHHS: SNz =2,

3. IJMOOEPEHIIMPOBAHUE

Haiimure Bce Toukn, rae Gpynkums / (z)=zRez: a) nuddepenuupyema; 6) ananuruyHa. Haiinure
MIPOU3BOHYIO B TOUKaX MU PepeHIIMPYEMOCTH.




3.2. lna ananutudeckoi Gpynkumu Jf (z)=ulx,y)+iv(x,y) u3BecTHO, uto = e*cos y . f(0)=1 Haiinure
¢ynkuuio V .

KonTtpouabsnas pa6ora Ne 2
KM 1

4. UHTET'PUPOBAHUE
4.1. BelunciuTe MHTETPabl:

zRe z dz . _ _ :
a) ! , tie ¥ — oTpe3ok npamoii ot Touku Z; =0 go z, =1+1;

I +

0) “Z| m 2 dz , TIe Y — momyokpyxHocTh 17|= 2, Imz>0;
;

B) YJ:Ch z dz , TIe v —momyokpyxHocTh |7/ =1, Rez>0;

: 2z
r) y-‘-sm CR , TIE Y — OKpYXKHOCTB |7 — il=1

5. PSI/IBI

2

5.1. Pasnoxure dyukumio f(z)= Z+
ZT1

B psan Jlopana B okpecTHOcTH TOouek: a) z=0; 0) Z=C;

B) Z =—I. B KaXI0M ciiy4ae onpeenuTe 001acTh CXOAUMOCTH PSJIOB.

3z+1

5.2. Pa3noxure QpyHKIMIO JER

¢ BpA Jlopana B xombIe 2 < |7]<3

KM 2

4. UHTEI'PUPOBAHUE
4.1. Beluncnure UHTETpabl:

Re zIm z d . '
a) '!. TEE rme ¥ — oTpe30k npamoit ot Touku Z; =0 go z, =1+2i;

R N
0) “Z| ¢ zdz , Toe Y — momyokpyxHOCTh |7/ = 1, Imz2>0;
;
h .
B) ~[s z dz , TIe Y — HOITYOKPYKHOCTh lz]=2 Rez>0;
v

h z d N
r) -[S % rme v’ — okpyxHocts |71= 2
:

5. PAJIbI
z .
5.1. Paznoxute pynkuuro S (z)= S, Bpan JlopaHa B okpecTHOCTH Touek: a) z =0;6) Z=00; ) z=1.
B xaxmom cirydae onpenenuTte 00JacTb CXOAUMOCTH PSIOB.
z—4

5.2. Paznoxute QyHKIIHIO JERRP

B psix Jlopana B komsne ! < 17[< 2
KonTtpouabsnas pa6ora Ne 3
KM 1

6. TEOPUA BBIYETOB

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

6.2. Beruucnure WHTETPaJIbL:



e’ sin x dx
a)£9z—z3dz’y ple-2=3y B)Jx T 2x+5°

[ d t 7i(utd

7. OIEPALIUOHHOE NCYUCJIEHUE
7.1. Pemnte nuddepeHnpanbHoe ypaBHEHUE, HCIOIB3Ys Tpeodpa3oBanue Jlamnaca:

u"+u' =1, u(0)=u'(0)=u"(0)=0,
KHM 2

6. TEOPUA BBIYETOB

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

6.2. Boruucnure WHTETPAJIbI:
e’ cos x dx
a)f)z‘x—4zdz’Y+:‘Z_2‘:3; B)fj;xz—4x+5;
© ¢ )
- —lmtdt (,0>0
6 D e e 00,
)!)‘ x +9) o

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

20.2 NMpomexyToyHaa aTrectauus

MpomexyToyHas aTTecTauus No AUCLUMNINHE OCYLLIECTBNSIETCS C MOMOLLbIO CreayoLmX
OLIEHOYHbIX CPeacTB:

— cobecenoBaHue no TEOPETUYECKMM BOMPOCaM,
— NpaKTn4eckne 3agaHun4;

MepeyeHb TeOpeTUUYECKUX BONPOCOB K 3a4eTy

KOMIMNEKCHbBIE YACHA

1. OnpepeneHve KOMMMEKCHOro 4ucrna. Anrebpaudeckasi, TpUroHOMeTpuUYeckas U
nokasateribHas oopMbl KOMMMEKCHOrO Yncna.

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

SJNIEMEHTAPHBIE ®YHKLINA

5. OnpegenexHne yHKLMM KOMNIIEKCHOIO NEPEMEHHOI0. AnemMeHTapHble (PYHKLNN:
5.1. KopeHb n-i1 cTeneHu.
5.2. OkcnoHeHTa.
5.3. Jlorapudm.
5.4. TpuroHomeTpuyeckue (sin, cos, tg, ctg) dyHkumn.
5.5. M'vnep6onuyeckue (sh, ch, th, cth) doyHkumnn.



5.6. O6paTHble TpUroHoMeTpuyeckme OyHKLNN.
5.7. O6bpaTHble runepbonuyeckne yHKUNN.
5.8. O6bwasn nokasaTenbHasa n obLiasa cTeneHHas yHKLUMN.
6. BblgeneHue rnaBHOM BETBU MHOrO3Ha4HbIX OyHKUMIN (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANPPEPEHLIMPOBAHUE

7. MNMpepen gyHkumn. HenpepbiBHOCTb. OnpeaeneHne npoussogHon. OnpeneneHne yHKUuu,
anddepeHLMpyeMon B TOYKE.

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

9. AnddepeHumpyeMoCTb peanibHON MU MHUMOW 4acTu qOYHKUMU, Kak Heobxoammoe ycrnosue
AnddepeHUMpyeMoCTU B TOUKE.

10. Joctato4yHoe ycnosue audpdepeHUnpyemMocT B TOUKE.
11. Cnocobbl BbIMMCIIEHMSI MTPON3BOAHON.

12. OnpegeneHue aHanutudeckon  yHkumMn. CBOWCTBA  aHANUTUYECKUX  (PYHKLUMI
(HenpepbIBHOCTb, aHANMMTUYHOCTb KOMMNO3ULUUK, ypaBHeHUA Jlannaca).

NWHTEMPNPOBAHUE

13. OnpeaeneHne nHterpana no kpmson. CBONCTBa MHTErpanos.

14. Teopema Kol ans ogHocBA3HON obnacTu.

15. Teopema Kowum ans MHOroceBssHon obnacTu.

16. Teopembl 0 nepBoobpasHbIx. Popmyna HetoToHa-JTlenbHuua.

17. ®opmyna Kowun.

18. beckoHeuyHas anddepeHLMpyeMOCTb aHanuTudeckon yHkumn. NHterpaneHasa gopmyna
Anst N- NPOM3BOSHOMN.

19. Teopema Mopepa. Teopema JlnyBunns.

20. Teopema 0 cpegHEM U NPUHUUMN MaKCUMymMma Mogyns.

PAObI

21. CxogmMmMocTb yncnoBoro psga. lNpusHak abCcontoTHOM CXOAMMOCTU YNCITOBOrO paaa.
22. CxoguMocTb hyHKLMOHanNbHoro psga. NpusHak paBHoMepHoU cxogmmocTn Beneplitpacca.

23. Teopema BeuepwTpacca 0 noyneHHOM AnddepeHUMpPOBaHUM U UHTETPUPOBAHUMK
paBHOMEPHO CXOOALUMXCHA PAOO0B, COCTOALMNX N3 aHANUTUYECKNX (DYHKLIUNA.

24. CteneHHon psag. Teopema Abens.
25. PasnoxeHne aHanutuyeckom pyHkuum B pag Tennopa.
26. Pap JlopaHa. PasnoxeHue aHanntuyeckon pyHkumnmn B psag JlopaHa.

TEOPUA BLIYETOB

27. Ocobble Toukn. Knaccmndmkaumsa n3onmpoBaHHbIX 0CODbIX TOYEK.

28. Cnocobbl onpeaeneHns nopsgka nontoca.

29. Onpegenexune BblveTa. OCHOBHasi Teopema O BblHeTax. Teopema O CyMMe BbIYETOB.
30. Dopmynbl BbIYMCIIEHMS BbIYETOB.

31. BbluncneHme nHterpanoB C NOMOLLbKO BbIYETOB:

31.1. KOHTYpHble UHTerpansl ﬁf(z)dz .



2n
31.2. UIHTerpansl Buga JR(COS x,sin x Yix |
0

= P 4
31.3. NuTerpans Buaa L F GO rpe f(x)= '”Ex) =Gyt T TAX T

0, x)_ bx"+..+bx+b,
< _ x Pm(x) x
31.4. WHTerpans! BUAa I £ G rpe f(x)=glx)e “00) (x)e .

31.5. ViHTerpans! Buga T 7 Gaxrpe f(x)=g(x)cos (hx) | f(x)= g(x)sin (hx).
32. llemma XXopaaHa.

OMNeEPAUMOHHOE NCHUCIEHNE

33. Vpesa onepauunoHHoro ucumcnenusa. NpeobpasosaHne Jlannaca. Obnactb paBHOMEPHOWN
CXOAMMOCTU 1 @aHaNUTUYHOCTH.

34. O6bpaTHoe npeobpasoanue Jlannaca. Teopema MennuHa.
35. CeoncrtBa npeobpasoBaHus Jlannaca.

MNMpakTuyeckue 3agaHuA K 3avety

Ha 3auyeT BblHOCUTCA Hamboree emkasi U copepkaTenbHas TemMa Kypca — 3TO BblYMCIEHUE
WHTErpanoB C NOMOLLbIO BblYETOB. [MpuMepbl MHTerparnos:

Cos Z
1. j; zz(z—l)dz — KOHTYpHBbIE yj%f(z)dz .

|2[=2

21 dx 21
2. — R(cos x,sin x x|
-([2+cos BHJa -([
< dx P (x)
_ m d
3. _L(xz 1) BHIA J;—Qn(x) X
T o(x—1)” : .
4. J. x(zx_ 2)21 > dx —Buna J‘g (x e ™ dx

5[ g e G G| e Gan Gk



JNIUCT COrNACOBAHUN

PABOYASA MPOPAMMA YYEEHOW ANCUMNNNHDI

HanpasneHune/cneunanbHocTb 12.03.03 ®oToHMKA U ONTONHGOPMATMKA

Oucunnnuua 61.0.14 Teopusa dYHKLMN KOMMNEKCHOrO NEPEMEHHOI0
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dopma oby4veHuns o4Has
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OTBETCTBEHHbIN UCMOMNHUTEND

3aBeaytowmmn kachbegpor mateMaTn4eCcKomn . /
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