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PABOYASA NMPOrPAMMA YYEEHOW AUCLUUMITUHBI

B51.0.11.06 Teopua pyHKLUNN KOMNIIEKCHOIo nepemMeHHOoro

1. Kog ¥ HaumMeHOBaHUe HanpaBneHUA NoAroToBKMU/cneunanbHOCTHU:

14.03.02 AnepHble dun3nka n TEXHONOTUN.

2. Mpodunb nogroroBku/cneymanusaumua: Prsrka aTOMHOIO sapa U YacTul.

3. Kanudmkauusa (cteneHb) BbinyCKHMKa: Gakanasp
4. ®opma oby4yeHus: o4Had

5. Kacdegpa, oTBevarowas 3a peanumsauyuio aucumnnuibl: 0803 kadegpa

MaTeMaTuydeckon dU3nKn 1 MHPOPMALMOHHBIX TEXHOMNOTUN

6. CoctaButenu nporpammbl: PatuHep Hagexana MapkoBHa, kKaHanaaT usmko-

MaTeMaTn4eCKnx Hayk, JOLUEHT.

7. PekomeHaoBaHa: Hay4yHo-MeTOOMYECKMM COBETOM (hU3NYECKOro dakybTeTa,
npotokon Ne 6 ot 27.06.2022r.

8. YuebOHbIn roa: 2024/2025 CemecTp(bl): 5



9.Lllenu n 3apgayn y4e6HON ANCLUNIINHDI:

Llenbto yyebHOn aucumnnmHbl « Teopusa OyHKLMIA KOMMMEKCHOrO NepeMEHHOro» sIBNSAETCS
dopmupoBaHMe y oOyyaloLMXCa OnNpedeneHHoro coctaBa KoMmneTteHuun (pesynsraToB
OCBOEHUSA) ANs NOArOTOBKN K NPOdeCCUOHanbHoN eATeNbHOCTU.

3agayun: usyyvyeHue ornepauuMm C KOMMMAEKCHbIMW  Yucramn, QYHKUMA  KOMMIIEKCHbIX
nepemMeHHbIx, ycnosumn Kowmn-PnmaHa, MHTErpanos no KpUBbIM B KOMMSIEKCHOW MTOCKOCTH,
METOAO0B PasfnoXeHUs aHanMTUYecknx yHKUMn B pagbl Tennopa m JlopaHa. NpumeHeHune
TEOpPUN BbIYETOB ANS BbIMUCMEHUS UHTErpanoB Mo 3aMKHYTbIM U GECKOHEYHbIM KOHTYpaMm,
n3yyeHne MEeTOAOB aHanMTUYECKOrO NPOAOIMKEHUS, KOH(POPMHbIX OTOBpaXkeHuHn,
npeobpasoBaHns Jlannaca n onepaumoHHOro BblYUCIEHMS.

10. MecTo y4ye6GHOM AucUMNIuHbI B cTpyKkType OOI:

«Teopnst  (PYHKUMM  KOMMIIEKCHOINO MEPEMEHHOro» OTHOCUTCA K 6as3oBoM  4acTu
MaTeMaTu4yeckoro WM ecTecTBeHHOHay4YHoro uukna. TOKIT aBnsetcs npoaomkeHnem
MaTemMaTU4eCKOro aHanmsa U LWMPOKO MCMONb3yeTCa BO BCEX pasfdenax TeopeTuyeckou
du3nkK, a TaKkKe B pagvousnKke N INEeKTPOHUKe. «Teopus PYyHKUUW KOMMEKCHOro
nepeMeHHoOro» OTHOCUTCHA K u4ucny yHOaMeHTarnbHbIX pasfgenoB COBPEMEHHOW
mMateMatukn. 3HaHne OCHOB «Teopun (PYHKUMA KOMMMEKCHOro NepeMeHHOro» sBrseTcs
BaXXHOW COCTaBMAOLLEN 0bLLe MaTeMaTUYeCKON KynbTypbl BblMYCKHUKA.

11. NMnaHupyemsble pe3ynbraTtbl 00y4YeHUs No gucumunnuHe/Moaynio (3HaHUA, YyMeHuUs,
HaBblKA), COOTHECEHHble C  MNMaHMpyeMbiMM  pe3ynbTaTaMu  OCBOEHUA

obGpa3oBaTesnibHOM NporpamMmmbl (KOMNeTeHUUSAMU BbINMYCKHUKOB):

Kog HasBaHwne Kopa(bl) WNHankaTop(bl) MNMnaHvpyemble pesynbsTarhbl
KOMMeTeHumm obyyeHus
OlK- | CnocobeH OrlK- | Bnageet 3HaHnamu | [leMOHCTpUpyeT 3HaHNA
1 NPUMEHSATb 1.1 dyHOaMeHTanbHbIX | OCHOBHbIX ornepauuin ¢
6a3oBble 3HaHNA B pasgenos KOMMSIEKCHLIMW YUCNamm,
obnactn unauko- MaTemMaTuKu. OCHOBHbIX 3N1€MEHTapHbIX
MaTeMaTU4eCKNX n PYHKLMIA KOMMNITEKCHOTO
(vnn) nepemMeHHoro, onpeaenexHune
€CTEeCTBEHHbIX HayK aHannTU4ecKkon yHKUNN,
B cdpepe cBoen OCHOBHbIE CBOMUCTBA U
npodeccuoHanbHom TeopeMbl aHaNUTUYECKNX
JesATenbHOCTHU dYHKLNA.
OrlK- | Cospgaet n YmeeT onpegenatb obnactb
1.2 NpUMeHsieT aHaNMTUYHOCTU (PYHKLIMIA
MaTematuieckiie KOMMMEKCHOrO NepeMeHHOro,
MO/AEIN B CBOSH onpeaensieT ocodble TOYKM K
NpPakTU4eCcKom
[ESTENBLHOCTY, UX TUN, packnagbiBaeT
aHanuTu4eckne yHKLMnN B
psabl Tennopa v JlopaHa.




OrllK-
1.3

YMeeT oueHmBaTb
rpaHnubI
NPUMEHNMOCTH
NCronb3yemblX
MaTeMaTU4eCKMX
mMogernen npu
peLleHnn TUNoBbIX
npodeccnoHanbHbIX
3agau.

MNpuMeHseT Teopuio BbLIYETOB
ANsi BbIMUCIIEHNS MHTErpanos
MO 3aMKHYTbIM U
6eCKOHEYHbIM KOHTYpaM.
YMeeT ucnonb3oBatb 3HaHMS
no Teopuun OyHKLUNIN
KOMMMAEKCHOro NepemMeHHOro
ANsi peLleHns NpakTUYeCcKnx
3agay, NpUMEHsIEMbIX B
pasnMyHbIX 06NacTax Hayku
N TexHuke, B Byayuien
npodeccnoHanbLHoOn
AEeATENbHOCTH.

12. O6bem aucuMnNUHbI B 3a4eTHbIX eauHuLax/vyac. (8 coomeemcmeuu ¢ y4ebHbIM

nnaHom) — 3/108.

dopma NpPoMeXXyTOYHOM aTTeCcTaLluun. 3K3aMeH.

13. Bugbl yue6Hon paboTbi:

TpyooemKoCTb
Mo cemecTpam
Bua yuyebHon paboThbl Bcero
5 cemecTp
AyanTopHbIE 3aHATUSA 50 50
nekumm 16 16
B TOM
) npakTnyeckune 34 34
yncne:
nabopartopHble 0 0
CamocTtosaTensHas pabora 22 22
B TOM 4ucne: kypcoas paborta 0 0
(npoekT)
dopma NPOMEXYTOYHOW aTTecTaumm 36 36
WNToro: 108 108
13.1. CopepxaHme AUCLMUNIIUHDI:
n/n Peanunsauyusa
pasgena
HanmeHoBaHu ANCLUNNNUHBI
e pasgena CogepxaHue pasgena guCumninHbl C MOMOLLbIO
ANCLMNNUHBI OHNawnH-
Kypca,
QYMK*
1. Jlekuun
1.1 | KomnnekcHble | OnpegeneHue komnnekcHoro Yncna (KY), kak
yucna ynopsagoYeHHOM napbl 4ENCTBUTENBHbIX YNCEN Ha
KOMIMAEKCHOM MAOCKOCTU C BBEAEHHbIMU




onepauusiMmn CpaBHEHUS, CITIOXEHUS, BblYMTaHWUS,
YMHOXeHNS 1 aenexns. Anrebpavyeckas,
TPUroHOMeTpuyeckas 1 nokasatenoHas opmbl KY.
Onepauuun Hag K4 B aTnx dpopmax. dopmynbl
onnepa n Myaspa. Moayrnb, aprymeHT, rnaBHoe
3HayeHue aprymeHTa, KOMMNNEeKCHO COMpsXXeHHoe
yncno. CeoncTBa onepawmi: KOMMYTaTUBHOCTb,
accounaTMBHOCTb, OUCTPUBYTUBHOCTb.
[eomeTpuyeckasa nHTepnpeTauma onepaunm
cnoxeHus n ymHoxeHunsa. Cpepa PumaHna.
BeckoHeYHo yganeHHas Toyka.

1.2

OnemMeHTapHbI
e (pyHKUMN

OnpegeneHve yHKUMN KOMIMIEKCHOIO
nepemeHHoro. OnpeaeneHns n OCHOBHbIE CBOMCTBA
aneMeHTapHbIX PYHKLMIA: KOPEHb N-1 CTEMNEHN,
3KCMoHeHTa, norapudm, TpuroHomeTpudeckue (sin,
cos, tg, ctg) u runepbonuyeckue (sh, ch, th, cth)
dyHKUMN, obpaTHble TPUrOHOMETPUYECKUE U
rmnepbonunyeckne yHKUnK, obLiaa nokasarenbHasa
N obuiasi cteneHHasa pyHKuuK. [naBHoe 3Ha4YeHune
WIIM rMaBHas BETBb MHOIMO3HAYHbIX (PYHKLNA.

1.3

Andpcpeperum

poBaHue

Mpepen dyHKumK. HenpepbiBHOCTb. Onpenenexve
npounssogHon. OnpegeneHne yHKLMK,
AnddpepeHumnpyemon B Touke. Yenosus Kowwm-
PumaHa n gudpdepeHumnpyeMocTb peanbHou 1
MHMMOW YacTu (PyHKUMK, KaK ABa HEOOXOANMbIX
ycroBusi AanpdepeHUMpyeMoCTN B TOYKE.
[loctaTo4Hoe ycrnosue anddepeHumpyemocT B
To4ke. Cnocobbl BbIYMCIEHNSA NPON3BOAHON.
OnpegeneHne aHanuTU4eckon OyHKUMN, Kak
dyHKLMU, anddepeHUnpyemMon B TOUKE U ee
OKpeCcTHOCTM unu B obnactun. CeoncTea
aHanNNTU4YEeCKUX (PYHKLINA.

1.4

WHTerpuposaH
ne

OnpeneneHuve nuterpana no kpueon. CBoncTea
nHTerpanoB. Teopema Kowwwn ansi O4HOCBA3HOWM
obnacTtu. Teopema Kowu anss MHOrocBA3HOM
obnactun. Teopembl 0 NnepBoobpasHbIx. Popmyna
HbtoToHa-J1lenbHnua. dopmyna Kowun. beckoHeyHas
AnddepeHUMpyeMOCTb aHaNUTUYECKON (PYHKLNN.
WNHTerpanbHaa doopmyna ans n-m Npon3BoaHOWN.
Teopema Mopepa. Teopema Jlnysunns. Teopema o
cpeaHeM M NPUHUMN MakCuMyMa Mogyns.

1.5

Pagbl

CxoomMMOoCTb YMCNOBbLIX U PYHKLMOHATIbHBIX PSAOB.
Mpu3Hak abcontTHOM CXOAMMOCTU YMCITIOBOIO psaaa.
[Mpu3Hak paBHOMepHOM cxoaMmocTn Benepwitpacca
dyHKUMoHanbHoro psaa. Teopema Beneplutpacca o
NnoYneHHoOM AndgepeHumpoBaHum 1
WHTErpUpPOBaHNMN PaBHOMEPHO CXOOALLMXCH PSA0B,
COCTOSALLMX N3 aHannTuyecknx yHKuun. CteneHHon
psa. Teopema Abens. PasnoxeHne aHannMTnyeckom
dyHKUMK B psag Tennopa. Pag INlopaHa. PasnoxeHue
aHanuTn4eckon pyHkunn B pag Jlopaxa.

1.6

Teopus

Ocobble To4kn. Knaccmndmkaums M3onmpoBaHHbIX




Bbl4HETOB

ocobbix Todek. Cnocobbl onpegeneHnsa nopsaka
nontca. OnpegeneHne BolveTa. TeopeMbl O
BblyeTax. opmyribl BblMUCIEHUS BbIHETOB. Jlemma
YKopaaHa. BbluncneHune nHterpanos ¢ NOMOLLbIO
BbIYETOB: KOHTYPHbIX, NpeobpasoBaHnsa Pypbe,
HEeKOTOpbIX TUMNOB UHTErpanoB OT AEeNCTBUTESTbHON
nepemMeHHON.

1.7

OnepaunoHHO
€ ucumncneHme

Npes onepaumMOHHOIO NCHNCHEHNS.
NMpeobpasoBanue Jlannaca. O6paTHoe
npeobpasoBaHue Jlannaca (teopema MennuHa).
CeoncTBa npeobpasoBaHua Jlannaca.
Mcnonb3oBaHne npeobpasoBanus Jlannaca ona
pelleHns auddepeHumnanbHbIX U MHTErpanbHbIX
YpaBHEHUN.

2. NpakTn4yeckne 3aHAaATUA

2.1

KomnnekcHble
yucna

UeTbipe dhopMbl NpeacTaBneHnst KOMMNIIEKCHbIX
yncen (KY): ynopsgoveHHasa napa vmicen Ha
KOMIMIEKCHOM MIOCKOCTN, anrebpanyeckas,
TpUroHoMeTpuyeckas u nokasatenoHada. Onepaunm
CpaBHEHUS, CITOXKEHMS, BbIYUTAHNSA, YMHOXEHNSA U
aenenus Hag K4 B atnx dpopmax. dopmynbel Aunepa
n MyaBpa. Mogynb, aprymeHT, rnaBHoe 3HayeHue
aprymeHTa, KOMMNEKCHO COMPSKEHHOE YMCIO.

2.2

OnemMeHTapHbl
e (pyHKUMN

OneMeHTapHble (PYHKUUKN: KOPEHb N-N CTEMEHMU,
9KCMoHeHTa, norapudm, TpuroHomeTpudeckue (sin,
cos, tg, ctg) u runepbonuyeckme (sh, ch, th, cth)
dyHKUMN, obpaTHble TPUrOHOMETPUYECKUE U
rmnepbonunyeckme yHKUnKN, obiaa nokasarenbHasa
N obuias cteneHHasa pyHKuuK. [naBHoe 3Ha4YeHmne
UK raBHasi BETBb MHOIO3HAaYHbIX (OYHKLMWNA.

2.3

Andpcpeperum

poBaHue

Ycnosua Kowun-PumaHa B AeKapToBbIX U MONSIPHbIX
KoopamnHaTax. Micnonb3oBaHne AOCTaTo4HOro
ycrnosus andpdepeHumpyemocTu (ycnosusa Kowu-
Pumana, nnioc gudpdepeHunpyeMocTb peanbHOou 1
MHMMOW YacTu (PYHKLUKN) OIS HAXOXOEHUS BCEX
Touek, rae pyHkuunsa guddepeHumpyema u
aHanuTnyHa. Tabnuua Npon3BoaHbIX ANEMEHTapPHbIX
dyHKUMI. BbluncrneHne NnponsBoaHbIX
aHanuTnyecknx pyHKunn. HaxoxgeHve
aHanuMTU4eCcKom PyHKLMM Mo N3BECTHOWN
JEeNCTBUTENbHOMN U MHUMOW YacTH.

2.4

WHTerpnposaH
ne

1. MNMpsimoe uHTerpupoBaHue. BeluncneHue
WHTErpanoB Yepes npeacraBneHne
noabIHTErpasribHOro BbIpaXXeHUs B EeKapTOBbIX Un
nonsapHbIX kKoopanHartax. 2. IHTerpnposaHue
aHannTU4ecknx PyHKUNN. BoluncneHne nHTerpanos
C UCMNOMb30BaHWEM CBOWCTB MHTErpanos oT
aHanuTunyecknx pyHkunn (teopema Kowwm ans
OOHOCBA3HOM 06racTn, He3aBUCUMOCTb OT NyTH
NHTEerpmpoBaHungd, oopmyna HetotoHa-flenbHumua).
3. BbluncneHmne KOHTYpPHbIX MHTErpanos oT
aHanMTM4ecknx yHKLNN B MHOrOCBA3HON obnacTtu ¢




ncnonb3oBaHMem TeopemMbl Kowwm ans MHOrocBA3HOM
obnactu, gopmynbl Kowwm n nHterpansHon oopmynbl
A5 N- NPOU3BOAHOMN.

2.5 | Pagbl PasnoxeHne aHanuTuyeckmux pyHKUumn B pag
Tennopa B Kpyre aHanMTUYHOCTKU (B OKPECTHOCTM
npaBubHON TOYKN). PasnoxeHne aHannTN4eckmx
dyHKLMI B psg JlopaHa B KonbLe aHannTM4HoCTH (B
OKPECTHOCTN KOHEYHOW 0COBO0M TOYKKN, B OKPECTHOCTU
©eCKOHEeYHOCTH, B NMPOMN3BOSIbHOM Kosbue). MNMpnemsl
NCMonb30BaHUSA CTaHAAPTHbLIX Pa3IIOXEHUN:
©eCcKOHEeYHOM reoMeTpPMUYECKOM Nporpeccnn ans
pasnoXxeHnsa B pagbl Apoben; pasnoxeHune
9KCMOHEHTbI, CMHYCa, KOCUHYca U T.4. ANng
COOTBETCTBYOLUMX PYHKUMN. BbluncneHne
KOHTYPHbIX MHTErparnos, C MOMOLLbIO Pa3fnoXeHNs
nogblHTErpasnbHbiX YHKUMK B pag JlopaHa.

2.6. | Teopunsa HaxoxaeHue y 3agaHHON goyHKLMM BCEX OCOBbIX
Bbl4ETOB TOYeK, N30NMpPOoBaHHbIX 0COBbIX Todek (NOT) un
onpegenexne Tuna MOT. Cnocobbl onpegeneHns
nopsigka nontoca. Beluncnexue sobidetoB B NOT.
BbluncneHne nHterpanos ¢ NOMOLLbHO BbIYETOB:
KOHTYPHbIX, NpeobpasoBaHnsa Pypbe, HEKOTOPbIX
TUNOB NHTErpanoB OT 4ENCTBUTENBHON NepeEMEHHON.

2.7 | OnepauunoHHo | Micnonb3oBaHne npeobpasoBaHus Jlannaca ons
€ ncuucneHve | pewennsa anddepeHumanbHbIX U UHTErpanbHbIX
ypaBHEHUN.

13.2. Tembl (pa3genbl) AUCUUNIIVHBLI U BUAbI 3aHATUN:

Ne | HammeHoBaHue TeMbI Buabl 3aHATUIN (KONMYECTBO YacoB)
n/ (pasgena) MpakTnye | JlabopaTt [amocTosTen
Jlekuunmn Bcero
n ANCLUNNINHBI ckne OpHble bHasa paboTa
1 | KomnnekcHble ynucna 2 4 8
> OnemeHTapHble > 4 3 9
dYHKUMM
3 | AndpdepeHunpoBaHme 2 4 3 9
4 | NIHTerpupoBaHue 2 6 4 12
5 | Pagbl 2 6 4 12
6 | Teopus BblHETOB 4 6 4 14
7 OnepaunoHHoe 2 4 > 8
ncuYncneHne
WToro: 16 34 22 72

14. MeToamnyeckune ykasaHua Ansa ody4arowmxcsi N0 0OCBOEHUIO AUCLUNIIUHDI

Mpn M3yvyeHUn gucumnimHbl peKoMeHAYeTCs MCNONb30BaThb criegyowme CpeacTaa:
- MaTepuansl, Bbliknagoisaemole B kypce TOKI Ha 6a3e noptana edu.vsu.ru;

- PEKOMEHOYEMYIO OCHOBHYIO U JONONHUTENBHYIO NUTEPaTYpY;

- METOAMYECKNE YKa3aHNa 1 nocobus;




- KOHTPOJbHbIE 3aaHusa 4N 3aKpenneHnsa TeopeTu4ecKoro marepuana;

- ANEKTPOHHbIE BEPCUM YH4EOHMKOB M METOAMYECKNX YKa3aHU NS BbIMNOSTHEHNS
npakTuyeckux pabor.

dopma opraHusaumm caMoCTOATENbHOM paboTbl: MOArOTOBKA K ayAUTOPHbBIM 3aHATUAM;
BbINOMHEHNE AOMALLHUX 3a4aHWI; BbINONIHEHNE KOHTPOSbHbIX paboT.

15. MNepevyeHb OCHOBHOW WU AOMNONIHUTENLHOM NUTEpaTypbl, PECYPCOB MHTEPHET,
Heo6XxoAUMBIX ANSi OCBOEHUSA AUCLUNIUHDI:

a) OCHOBHasi nuTepaTtypa:

Ne

NCcTOYHMK
n/n

KpynuH B.I". Bbicluast matematuka. Teopnsa oyHKUUIN KOMMNNEKCHOro
nepemeHHoro. OnepaumoHHoe ncumcnenne. CO0pHUK 3agad C peLIEeHNAMM:
y4yebHoe nocobue / KpynuH B.I"., MNasnos A.J1., MNMonos. J1.I'. — Mockea: M3W,
2019. — c. — Bbicwas matemaTtuka. Teopus OyHKLUIWN KOMMSEKCHOIO
nepemeHHoro. OnepaumoHHoe ncymcnenne. CO0pHUK 3agay ¢ pelieHnamm
[OnekTpoHHbIN pecypc]: ydebHoe nocobue / KpynuH B.IM. - M.: U3gaTtenbckun
aom M3U, 2019. — ISBN 5-383-01224-6. —
<URL:https://www.studentlibrary.ru/book/ISBN9785383012246.html>.

NopywknHa H.B. MaTtemaTuka: Teopust YHKLUIN KOMIMIEKCHONO NePeMEHHOrO0:
npaktukym / MlopywkmHa H.B., Kapaces B.A., JléswwuHa I'.[1. — Mocksa: MNCuC,
2019. — 101 c. — MaTtemaTuka: Teopust PYHKLNA KOMIMIEKCHOIO NepeMeHHOro
[OnekTpoHHbIN pecypc]: npakTukym / H.B. lNopywknHa, B.A. Kapaces, .[.
NéswmHa. - M.: MUCuC, 2019. — ISBN 5-907061-15-6. —
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.html>.

6) gononHuTenbHas nuTepartypa:

Ne

NCcTOYHMK
n/n

CeewHunkoB Anekcen 'eoprnesnd. Teopust YHKLNA KOMIMIIEKCHON NepeMeHHON:
yyebHuK ans ctyq. pums. cneynanbHOCTEN 1 cneynanbHocTu "lMprknagHas
matematuka" / A. . CBewHukos, A. H. TnxoHos; Mock. roc. yH-T um. M.B.

1 JlomoHocoBa. — WN3a. 6-e, ctep. — M.: duamartnur, 2004. — 335 c.: un. —
(Kypc BbiCLIENn MaTemMaTUKM U MaTeMaTnyeckon pmsnkn / nog pea.: A.H.
TuxoHoBa [u gp.]; Bein. 5) (Knaccuyecknin yHuepcntetTckui y4ebHmk). — ISBN
5-9221-0133-1.

Cugopos HO.B. Jlekuuu no Teopun oyHKLMIA KOMMNNEKCHOrO NepeMeHHOro:

2 yuebHuk / KO.B. Cngopos, M.B. ®eaoptok, M.W. WabyHnH. — Mockea: Hayka,
1989. —477.

Teopust PYHKLNA KOMMAEKCHON NepeMeHHON: y4ebHO-MeTogmyeckoe nocodme
no cneumansHocTsam: 010801 (013800) - Pagnodmsnka n anektpoHmnka, 010803
3 (014100) - MrKpO3neKkTpoHMKa 1 NonynpoBoAHMKoBbIE Npudopkl, 010701
(010400) - dunsuka / BopoHex. roc. yH-T; cocT. E.W. [lepeBsirnHa. — BopoHex :
nor Bry, 2005 .— 39 c. : un. — bubnwuorp.: ¢.38 .—




<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.
KocapeB A.A. PelweHne 3agay no metogam matemaTndeckon pusmkn: Y4yeo.

4 nocobue / A.A. Kocapes, H.®. JJopmogunxuna, JI.A. KpynuubiHa. — BopoHex,
1982. — 84 c.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (oduumnanbHblie pecypchl
WHTEpHeT)*:
Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

2 http://e.lanbook.com/ - 3BC «J1aHb»

3 http://www.book.ru/ - 96C «Book.ru»

* BHavane ykasbiBatotcs IBC, ¢ koTopbiMM nmeroTca gorosopa y BIY, 3atem oTkpbITbie
3NeKTPOHHO-0bpa3oBaTenbHbIE pecypchl

16. NMepeyeHb y4yeOHO-MeTOAMYECKOrO 0becneyeHusi 4nNA CaMmoCToATeNIbHON PaboThbl
(y4ebHo-Mmemodu4yeckue pekomeHOayuu, nocobus, 3adaqyHuku, MemooudyeckKue yKkalaHusi
10 8bIMOJSTHEHUIO NMpakmu4yecKkux (KOHMpPOorsibHbIX) pabom u dp.)

Ne

NCcTOYHMK
n/n

Teopunst QYHKUNA KOMMIEKCHON NEpeEMEHHON: y4ebHO-MeToamMyeckoe nocobme
no cneumansHoctsam: 010801 (013800) - Pagnodumsnka n anekrpoHnka, 010803
1 (014100) - MukpoaneKkTpoHuKa 1 nonynpoBoaHukosble npubopbl, 010701
(010400) - dunsuka / BopoHex. roc. yH-T; cocT. E.W. [lepeBsirnHa. — BopoHex :
Jlon Bry, 2005. — 39 c. : un. — bubnwuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

Kocapes, A.A. PelweHne 3agay no metogam matemaTtmdeckon pmsmku: Yueb.

2 nocobue / A.A. Kocapes, H.®. Jopmoguxuna, J1.A. KpynuubiHa. — BopoHex,
1982 .— 84 c.

17. UHopmaLMOHHbIe TEXHONOIMKU, UCNOJb3yeMble ANns peanusauum y4yeoHom
ANCLUNIINHBI, BKITHOYas nporpamMmmMHoe obecneyeHue n MHopMaLMOHHO-
cnpaBoOYHble CUCTEMbI (MPU HEO6XO0AUMMOCTH)

Kypc «Teopusa dyHKUMn KomnnekcHon nepemeHHon» (TOKIT) Ha 6a3e nopTtana edu.vsu.ru.
18. MaTepumnanbHoO-TeXHU4YECKoe obecnevyeHne AUCLUUMNIIUHBI:

(npu ucnonb3osaHuu nabopamopHo20 0bopydo8aHUs yKa3bieamp IMOJIHbIU MNepeYyeHb, rnpu
bonbwom kornudyecmee obopydoeaHUsI MOXHO 8bIHECMU OaHHbIU pa3desn 8 MpusioXeHuUe K

pabouel rnpozpamme)

INekunoHHasa ayantopus.




19. ®PoHA OLEHOYHbIX CPeACTB:

No Ha”p“gizgﬁg"'”e NugukaTop(bl)
n/n ANCLMNINH KomneteHumsi(n) | OOCTUXEHUS OueHouHble cpeacTaa
(Momynsi) KOMMNEeTEeHUUK
OrlK-1.1
1 Pasgenbl 1-3 KoHTponbHas paborta 1
OrK-1.2
OrlK-1.1
2 Paspgenbl 4-5 OrlK-1 KoHTponbHas pabota 2
OrkK-1.2
OrK-1.1
3 Paspgenbl 6-7 KoHTponbHas pabota 3
OrK-1.2
[MpomexyToyHas aTTecTaums ﬂepeqe:z;gggg;mqecxmx
dopma KOHTPONS - 3a4ET MpakTuyeckoe 3agaHue

20. TunoBble OUEHOYHbIe cpeacTBa U MeToAMYEeCKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLueHUBaHUs

20.1 TeKyw M KOHTPONb yCNeBaeMoCcTH

KoHTponb ycneBaemocTu No AUCLMMNIINHE OCYLLIECTBNSETCS C MOMOLLBIO Creayowmx
OLIEHOYHbIX CPeacTB:

— KOHTpOnbHble paboThbl;

MepeyeHb 3agaHnn ANA KOHTPOJbHbLIX paboT
Kontpoabnas padora Ne 1
KM 1

1. KOMIIJIEKCHBIE YH1CIJIA

o 2-3i
1.1. Haitnute Rez, Imz, |z|, argz, (—m<argz < m), eciiu z=——

0 1+3i°
1.2. Beraucaure: (l\/§ — 1) .

2. QJIEMEHTAPHBIE ®YHKINN
2.1. Haiigure Bce 3HaueHuss OGyHKMA f(z) B ykasaHHBIX Toukax. OTBET MpHUBEAUTE B
anredpaunueckoit popme f(z)=u+iv:
a) e? mpu z=3 — 2i; B) ¥z npu z=8i;
0) sinz npu z= — i; r) Lnz nmpu z= — 5.
2.2. HaiiguTe BCce KOpHHM YpaBHEHUSI: COSZ=2.

3. IMODEPEHIITMPOBAHUNE

3.1. Haiinute Bce Toukw, roe ¢yakuus f(z)=zlmz: a) nuddepenuupyema; 0) aHaIUTHUYHA.
Haiinure mponsBomHyI0 B Toukax AudGepeHnnpyeMoCTH.




3.2. Jlna ananutuueckoit pynkuuu f(z)=u(x,y)+iv(xy) ussectno, uro u=x? — y% — 2x, f(0) =
0. Haitnure pyHkumio v.

KM 2

1. KOMIIVIEKCHBIE qHCHA
1.1. Haitnute Rez, Imz, |z|, argz, (—m<argz < m), eciiu z= 3_—?

i_
10
1.2. Beraucaure: (—\/§ — i) .

2. QJIEMEHTAPHBIE ®YHKINN
2.1. Haiigure Bce 3HaueHuss OGyHKIMA f(z) B ykasaHHBIX Toukax. OTBET MpHUBEAUTE B
anredpaunueckoit popme f(z)=u+iv:
a) e” nmpu z= — 2 + 3i; r) Vz npu z=16i;
B) chz npu z=2i; e) 27 npu z=i.
2.2. HaiiguTe Bce KOpHH YpaBHEHUS: Sinz=2.

3. JUDODEPEHIIMPOBAHUE
3.1. Haiimute BCce Touku, rae ¢yukuus f(z)=zRez: a) muddepenumpyema; 6) aHaIMTHYHA.
Haiinute npousBogHyto B Toukax nuddepeHInpyeMOCTH.
3.2. Jlns amamurnyeckoir Qynkuuu f(z)=u(x,y)+iv(x,y) ussecto, uro u=e*cosy, f(0) = 1.
Haiinure Qynxiuro v.

KounTtpoJabnast padora Ne 2
KUM 1

4. UHTETPUPOBAHUE
4.1. Beluucinure UHTETpabl:
a) fyzRezdz, 7€ Y — OTPE30K MpsIMOM OT TOUkH z; = 0 10 z, = 1+i;
0) fyHZ“mde , e y+ — monyokpyxuocts |z| = 2, Imz > 0;
B) fy viuds > TH€ YT —momyokpyxknocts |z| = 1, Rez = 0;

r) fy‘sin(zezz)dz , THE Y~ — OKPYKHOCTE |z — i| = 1.

5. PAJIBI
2
5.1. Paznoxure Qynkuuio f(z) = ZZ—+1 B psan Jlopana B okpectHOCTH Touek: a) z=0; 6) z=oo;

B) Z= — i. B KaXXJJ0M ciry4yae omnpeaennTe o0IacTb CXOAUMOCTH PSIJIOB.
3z+1

z2-7-6

5.2. Paznoxwure QyHKIUO B psix Jlopana B konbie 2 < |z| < 3.

KM 2

4. UHTETPUPOBAHUE
4.1. Beluucnure UHTETpabl:
a) fyRezImzdz, IJIe Y — OTPE30K MpsIMOM OT Touku z; = 0 10 z, = 1 + 2i;

0) fszlRezdz , Te ¥+ — nomyokpyxHocts |z| = 1, Imz > 0;

B) fy+shzdz , e ¥yt — momyokpyxuocts |z| = 2, Rez = 0;



r) fy+shzdz , tne ¥+ — oxpyxnocts |z| = 2.

5. PAJIbI
5.1. Paznoxwure pyukuuio f(z) = ﬁ B psia Jlopana B okpecTHOCTH Touek: a) Z=0; 0) z=00; B) z=i.

B kaxiom citydae onpenenute 001acTh CXOIUMOCTH PSIIOB.

5.2. Paznoxwure QyHKIUO zZZ+_z4—2 B psin Jlopana B konblie 1 < |z| < 2.

KonTtpoJabnast padora Ne 3
KUM 1

6. TEOPUS BBIYETOB
6.1. Haiigure Bce UOT pynxuun f(z)=z3cos i, ONPEACIIUTE UX TUI U BBIYUCIUTE BHIYETHI.

6.2. Beruncinure MHTETpabl:

+. — 2. dx
)6 ez z—2]=3 _sinxdx_
) ¢]/9;-623 w ¥ ’ B) f °°x2+t2X+5

) f—oo t2-2t+2

e 9tdt, w>0.
) fO (x2+4)2’

7. OIEPALIMOHHOE UCUNCIIEHUE
7.1. Pemute nuddepeHmanprHoe ypaBHEHNE, UCIIONB3Ys TpeoOpazoBanue Jlamnaca:
u +u’ =1, u(0)=u’(0)=u (0) = 0.

KM 2

6. TEOPUS BBIYETOB
6.1. Haiigure Bce UOT ynkuun f(z)=z2%sin i, ONPEACIIUTE UX TUI U BBIYUCIUTE BHIYETHI.

6.2. Beruncnure HHTErpaIbl:
) ez, ¥TzZ=2=3; p) [ o

yz3-4z 00x2 4x+5’

[0 S tdt, w>0.

6) fO (x2+9)2’

7. OIIEPALIMOHHOE NCYNCJIEHUE
7.1. Pemre ;[Hq)(bepeﬂunanbﬂoe ypaBHEHHE, HCIIONB3Ys peoOdpa3oBanue Jlamnaca:

u — u=sint, u(0) = -1, u'(0) = 0.

20.2 NpomexyToyHas atTrecTauus

MpomeXxyToyHas aTTecTaums no AUCUUNIMHE OCYLLECTBISETCS C NOMOLLLIO CrieayHLnxX
OLIEHOYHbIX CPeacTB:

— cobecenoBaHue no TEOPETUYECKMM BOIMPOCaM;
— MpPaKkTn4eckne 3agaHnAd,



Hepeqel-lb TeopeTn4eCKux BONnpocoB K 3a4eTy

KOMIMJTEKCHbIE YACIIA

1. OnpepeneHne KomnnekcHoro u4wucna. Anrebpauyeckasi, TpPUroHOMeTpu4yeckass MU
nokasaTenbHas (POPMbl KOMMEKCHOMO YMCha.

2. ®opmyna Ounepa. Popmyna MyaBpa. Mogynb, aprymeHT, rfnaBHOe 3Ha4YeHue
aprymeHTa.

3. leomeTpuyeckasn nHTepnpeTaumsi onepaunin Hag KOMNIIEKCHbIMU YnUcnamu.
4. Cpepa PumaHa. beckoHeuHO yganeHHas Touka.

ANEMEHTAPHbIE ®YHKLN

5. OnpegeneHne yHKUMN KOMIMMEKCHOIO NEPEMEHHOI0. AreMeHTapHble PYHKLMK:
5.1. KopeHb n-i cteneHu.
5.2. OKcnoHeHTa.
5.3. Jlorapudpm.
5.4. TpuroHomeTpu4deckme (sin, cos, tg, ctg) dpyHkuun.
5.5. Tmnepbonunyeckune (sh, ch, th, cth) pyHkuun.
5.6. O6paTHblEe TPUTOHOMETPUYECKME (PYHKLNN.
5.7. ObpaTHble runepbonuyeckne pyHKUMN.
5.8. ObLan nokasatenoHasa 1 obLasa creneHHas yHKUnn.
6. BblaeneHune rnaBHON BETBM MHOIMO3Ha4YHbIX PyHKUUNW (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANOOEPEHLINPOBAHNE

7. lNpepgen yHkuun. HenpepbiBHOCTL. OnpegeneHne npoussogHon. OnpegeneHve
dyHKUNK, andhepeHLNpyemMOon B TOUKE.

8. Ycnosus Kown-PumaHa, kak Heobxoanumoe ycrnosue auddepeHumnpyeMocTm B TOUKE.

9. [OuddepeHunpyemMocTb peanbHOM M MHUMOM YacTu QYHKUMW, Kak Heobxogmmoe
ycriosue andpdepeHuUnpyemMoCcT B TOYKE.

10. JoctaTtoyHoe ycnosue gudepeHUnpyemMoCcT B TOUKE.
11. Cnocobbl BblYMCIEHUS NPON3BOAHON.

12. OnpepgeneHve aHanuTudeckon yHKUMM. CBONCTBA aHanNUTUYECKUX YHKUUIA
(HenpepbIBHOCTb, aHANMTUYHOCTb KOMMNO3NLUUK, YpaBHeHNA Jlannaca).

NHTEMPNPOBAHWE

13. OnpegeneHve nHTerpana rno kpuson. CBONCTBa MHTErparnos.

14. Teopema Kowmn ons ogHoCBA3HOW obnacTu.

15. Teopema Kowumn gnsa MHorocssHom obnacTu.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-JlenbHuua.

17. ®opmyna Kowun.

18. bBeckoHeuyHas guddepeHUnpyeMoCTb aHanuTuyeckon QyHkumn. WHTerpansHas
doopmyna ans n-n NPoU3BOLHOMN.

19. Teopema Mopepa. Teopema JlnyBunns.

20. Teopema 0 cpeHeEM U MPUHLMN MakCUMyma Mogynsi.



PAObI

21. CxogumocTb YncnoBoro paga. NpusHak abcontoTHOM CXOAMMOCTM YMCIOBOIO psaa.

22. CxoguMmocTb pyHKUMOHanbHoro psga. [lpu3Hak paBHOMEPHOMW CXOOUMOCTU
BenepwTtpacca.

23. Teopema BemnepwTtpacca 0 noyneHHOM AnddepeHLMpoBaHUM U UHTErpUpOBaHUN
PaBHOMEPHO CXOASLLNXCSA PSIAOB, COCTOALLMX U3 aHANUTUYECKUX DYHKLNN.

24. CteneHHou psa. Teopema Abens.
25. PasnoxeHue aHanntn4eckon oyHKUMu B psg Tennopa.
26. Pap JlopaHa. PasnoxeHne aHanutuyeckon pyHkuumn B pag JlopaHa.

TEOPUA BbIYETOB

27. Ocobble ToukKn. Knaccngukaums n3onmpoBaHHbIX 0COBObIX TOYEK.
28. Cnocobbl onpegeneHns nopsiaka nosntoca.
29. OnpegeneHue BbideTa. OCHOBHasi TeopemMa O Bbl4eTax. TeopemMa O CyMMe BblYETOB.
30. PopMyrnbl BbIYUCIIEHUSA BbIYETOB.
31. BbluncneHne nHterpasnos C MOMOLLbIKO BbIYETOB:
31.1. KoHTypHble nHTerpansi giy+f(z)dz

21 .
31.2. NHTerpansl Buga fo R(cosx,sinx) dx.
Pp(x) _ amx™+..+ajx+ag
Qn(x) o bnxn+...+b1X+b0 )

31.4. Wnterpansl uga [ f(x)dx, rae f(x)=g(x)e™ = Zm—g; ax

31.5. MHTerpansl Buaa ffooof(x)dx, rae f(x)=g(x)cos(Ax), f(x)=g(x)sin(Ax).
32. llemma XopaaHa.

31.3. NHTerpansl Buga f_oooof(x)dx, roe f(x) =

OMNEPALUMOHHOE NCHNCINEHWNE

33. Wpesa onepauuoHHoro wucuucnenus. [lpeobpasosaHme Jlannaca. O6nactb
paBHOMEPHOW CXOAMMOCTU U aHANUTUYHOCTMW.

34. ObpaTHoe npeobpa3oBaHue Jlannaca. Teopema MennuHa.
35. Ceoncrtea npeobpasoBaHus Jlannaca.

MpakTuyeckne 3agaHus K 3ayeTy

Ha 3a4eT BblIHOCUTCS Hanbornee emkas 1 cofepxaTtenbHas TeMa Kypca — 3TO BblUMCNEHNe
WHTErpanoB C NOMOLLbIO Bb4ETOB. [prMepbl MHTErparnos:

({0174
L SﬁZ|=2 7z2(z-1) dz — KOHTypHBIC Sﬁy+f(z)dz

2 dx 21 .
2. fO 24cosx BUJa fo R(COSX,S]nx) dx.

3% & Buma [ Pm® 4

© (x2+1)2 © Q@)
o (x—1)elX o Ok
4., 7o OX — BUIA J_, g(x)e™dx.

foo cos 2x
—00 x2—-4x+8

dx — Buma fjooo g(x)cos(Ax)dx, fjooo g(x)sin(Ax)dx.



YpoBeHb
KpuTepum oueHnBaHnsa KOMNeTeHUUN chopmmpoBaHHocT | Lkana oueHok
U KOMMNeTeHunn

OO6yvatowminca B NONHOM Mepe Brageet
NOHATUNHBIM annapaTtoM N TEOPETUYECKNMMU
OCHOBaMW AUCLUMMNIINHBI, cnocobeH [NoBbILLEHHbIN OTnunyHo
NNACTPMPOBAaTL OTBET NpuUMepamu, haktamu, ypOBEHb
AaHHbLIMU Hay4HbIX UCCrefoBaHUn, NPUMEHSATb
TeOopeTMYECKME 3HAHNA NS peLLeHns
NpaKkTU4eCKnX 3agay gaHHOM OUCUMNINHLI.

O6yuvatommncs B NosTHOM Mepe Brnageet
NOHATUNHBIM annapaTtoM N TEOPETUYECKNMMU
OCHOBaMW AUCLUMNIHBI, cnocobeH
UNACTPMPOBATL OTBET NpuMepamu, haktamu,
AaHHBbIMWN Hay4YHbIX UCCIefoBaHNA, NPUMEHSTb
TEOPETMNYECKMNE 3HAHUA OIS PELLEHNS
NpakTU4YecKnx 3agay AaHHOW ANCLMMINHBI.
[onyckaeT ownbKn Npu peleHnmn 3Tux 3agad.

basoBbIn ypoBeHb XopoLlo

O6yvatommncs YacTM4HO Briageet NOHATUNHBIM
annapaTomM 1 TeopeTU4eCKNMM OCHOBaAMMU
ANCLMNIIMHBI, cNocOBeH MNNiCcTpupoBaThb
OTBET Npumepamu, paktamu, AaHHbIMU MoporoBbin YpoenetsopuTte
Hay4HbIX UCCefOBaHUN, NPUMEHATb YpOBEHb NbHO
TeopeTnyeckme 3HaHusa ansa peLleHns
NPaKTUYeCcKnX 3agad AaHHOW OUCLMNIIUHDI.
JonyckaeT owmnbKkM Npun peleHmm 3Tux 3ajad.

OTBET Ha KOHTPOIbHO-N3MEPUTENBHbIV
mMaTepuan He COOTBETCTBYET NtobbiM
Tpem(4eTbIipeM) U3 NEPEYNCIEHHbIX Heynosnetsopu
nokasatenen. Oby4aoLwmnca AeMOHCTpUpyeT TernbHO
OTPbIBOYHbIE, (hparMeHTapHble 3HaHWS,
gonyckaert rpybble owmdku.

OueHKa 3HaHuK1, YyMEHMI 1 HaBbIKOB, XapakTepuayloLwas atanbl GoOpMUpOBaHUS
KOMMETEHLUMI B paMKax U3yveHns QUCUUNIIMHBI, OCYLLECTBMSETCH B X0A4e TeKyLeun u
NPOMEXYTOYHOWN aTTecTauum.

TekyLwaqa atTectaumsi NPOBOAUTCA B COOTBETCTBUU C [10fIOXXEHNEM O TeKyLLEen
aTTecTtaunm obyyaroLmxca no nporpaMmmam BbicLLero obpasoBaHusa BopoHexXckoro
rocy4apCTBEHHOrO yHMBepcuTeTa. Tekylasa atTectaums nposogutces B gopme(ax)
NMMCbMEHHOIO ONPOCca U KOHTPOSbHbIX paboT. Kputepumn oueHnBaHnsa NnpuBeaeHb! BbILLE.

[MpomexyTodHasa aTTecTaumnsa NpoBoaUTCA B COOTBETCTBUM C [NonoxeHnem o
NPOMEXYTOYHOM aTTecTaumm obyvaroLwmnxcsa no nporpaMmmam BbiCLero obpasoBaHus.

KOoHTpOrnbHO-n3MepuTernbHble MaTtepuansl NPOMeXyTOYHOW aTTecTauum BKITHOYaKoT B
cebsa TeopeTmyeckne BONPOCH!, NO3BONSAIOLLME OLEHUTb YPOBEHb NOSyYEHHbIX 3HAHUN.
[Mpn oueHMBaHUN UCMNOMNb3YTCA KAa4eCTBEHHbIE LWKanbl oueHoK. Kputepun oueHnBaHus
NnpVBEaEHbI BbILLE.




NIUCT COIrMACOBAHUHA

PABOYASA MPOrPAMMA YYEBHOW ONCLIMMNVHBI

OucumnnunHa: 51.0.11.06 Teopus YHKLMIA KOMMIIIEKCHOIO NEPEMEHHOTIO.

HanpasneHue/cneumansHocTb: 14.03.02 AgepHble hrnsnka n TeXHONOMK.
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dopma obyyeHuns: ovHas
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