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PABOYASA NMPOrPAMMA YYEEHON AUCLUUNITUHDI

51.0.11.06 Teopus byHKLMA KOMNIIEKCHOIO NEPEMEHHOro

1. Kog u HamMmeHoBaHMe HanpaBneHus NoAroToBku/cneymnanbHOCTY:

14.03.02 AgepHble dr3uKa 1 TEXHONOTUN.

2. Mpodunb nogroroBku/cneymnanusaumua: Prsnka aTOMHOIo sapa U YacTuL.

3. KBanudmkauumsa (cteneHb) BbiNyCKHMKA: Gakanasp

4. dopma oby4eHuUs: ovHas

5. Kachegpa, otBevarowan 3a peanmsauuto aucumnnuibl: 0803 kadeapa

MaTeMaTudeckon dusnkm n MHOOPMaLUOHHBLIX TEXHONMOTMNIN

6. CoctaBuTenu nporpammbli: PatnHep Hagexaa MapkoBHa, kaHaAnaaT uamnko-

MaTeMaTnvyeCknx Havyk, AOLEHT.

7. PekomeHaoBaHa: Hay4yHo-MeToOMYECKMM COBETOM (PU3MYECKOro dakynbTeTa,
npotokon Ne 6 ot 27.06.2023r.

8. YuebOHbIn roa: 2025/2026 CemecTp(bl): 5



9.llenu n 3apayun yye6HOM AUCLUNSIUHDbI:

Llenbto y4ebHOM amcumnnmHbl « Teopus yHKLMIA KOMMNIIEKCHOTO NEPEMEHHOIO» ABNSETCA
dopMunpoBaHmne y obyyalolmMxcs onpenerieHHoro cocraBa KOMMNeTeHUun (pesynbtaTtoB
OCBOEHMS) ANd NoAroToBKU K NPodeCCUoHanbHON AeATENbHOCTH.

3agauyn: usyyeHue ornepauuMm C KOMMMEKCHbIMU  YucriaMn, QYHKUUA  KOMMIIEKCHbIX
nepemeHHbIX, ycnosun Kowmn-PrumaHa, nHterpanoB no KpMBbIM B KOMMIIEKCHOW MNSTIOCKOCTH,
METOA0B PasfOXeHUs aHannTUYecknx yHKUnM B psabl Tennopa n JlopaHa. NpumeHeHne
TEOPUN BbIYETOB A5 BblMUCIEHUS UHTErpanoB No 3aMKHYTbIM U 6ECKOHEYHbIM KOHTYpaMm,

n3yyeHve MeTOOOB aHanMTUYECKOro  MNPOAOIPKEHUS, KOH(OPMHbIX OTOBpaxeHuH,
npeobpasoBaHusa Jlannaca n onepauynoHHOro BbIYUCIIEHUS.

10. MecTo y4yebHOM AncuMNNUHbI B cTpyKType OOI:

«Teopusi  (PyHKUMMN  KOMMSIEKCHOTO MNEepPEMEHHOro» OTHOCUTCA K 6as3oBon  4acTu

MaTteMaTM4yeckoro W ecTeCcTBEeHHOHay4YHoro uukna. TOKIT gaBngetca npoJosmKeHnem
MaTteMaTM4yecKoro aHanmsa 1 LUMPOKO UCMOMb3YeTCs BO BCEX pasfgeriax TeopeTu4eckon
du3nkn, a TaKke B paguvousnKke W INEeKTpoHUKe. «Teopus YHKUUWU KOMMSEKCHOro
NepeMeHHOro» OTHOCUTCA K uYucny (pyHOAMeHTamnbHbIX pasfgenoB  COBPEMEHHOM
mMateMatukn. 3HaHne OCHOB «Teopun OYHKUMA KOMMSEKCHOrO NEPEMEHHOro» SIBMSETCS
BaXXHOW cocTaBnsawoLwen obLien mateMaTM4eCcKkon KynbTypbl BbiMYCKHUKA.

11. MnaHupyemble pe3ynbTaThl 00y4YeHUs No AUcUUniMHe/MoAaynio (3HaHUSA, yMeHuUA,
HaBblkM), COOTHECEeHHble C  NMaHUpyeMbiMU  pe3ynbTaTaMu  OCBOEHMS

obGpa3oBaTenbHOM NporpamMmmbl (KOMMNeTeHUUSAMUN BbiNMYCKHUKOB):

Kog HaseaHue Koa(bl) NHaunkaTop(bl) [MnaHupyemble pesynbsraTtbl
KOMMNeTEeHUMUK obyyeHns
Or1K- | CnocobeH OrlK- | Bnageet 3HaHusMun | [IeMOHCTpUpYyeT 3HaHUSA
1 NPUMEHATb 1.1 dyHOaMeHTanbHbIX | OCHOBHbIX Onepauun ¢
6a3oBble 3HaHWS B pasgenos KOMMEKCHbIMU Yncriamu,
obnacTtn unanko- MaTeMaTUKN. OCHOBHbIX 3N1€MEHTapHbIX
MaTemMaTu4eCcKux n YHKLUMIA KOMMMEKCHOTO
(Mnn) nepemMeHHoro, onpeaeneHune
€CTEeCTBEHHbIX HayK aHanUTU4YeCcKon PyHKUNN,
B chepe cBoen OCHOBHbI€ CBOWCTBA U
npodeccrmoHanbHO TeopeMbl aHaNMUTUYECKNX
N 0esaTenbHOCTH dYHKLMNA.
OlMK- | Co3paeTtun YmeeT onpenensite obnactb
1.2 NpUMeHsieT aHaNMTUYHOCTU PYHKLIMI
Maremarudeckne KOMISIEKCHOIO NepemMeHHoro,
MO/AEIN B CBOSK onpeaensieT ocobble TOYKM 1
NpaKTUYEeCKOn
[ESTENBHOCTY. nX TUN, packnagbiBaeT
aHanuTuyeckne oyHKLMM B
pagbl Tennopa u JlopaHa.




OflK-
1.3

YMeeT oueHnBaTb
rpaHuLbI
NPUMEHNMOCTH
NCNonb3yemblX
MaTeMaTUYeCKNX
mMogJernen npu
peLleHnn TUNoBbIX
npodeccnoHanbHbIX
3agau.

MpumMeHsaeT Teopuio BbIYETOB
ANSA BblYUCIIEHNS UHTErpanos
Mo 3aMKHYTbIM U
GECKOHEYHbIM KOHTYpaM.
YMeeT ncnonb3oBatb 3HaHUSA
no Teopun OyHKUUM
KOMMMEKCHOro NepeMeHHOro
ANSA peLleHns NpakTuyecknx
3agay, npyMeHsIeMbIX B
pasnnyHbIX 0BracTax Hayku
N TEXHWKe, B Byayuien
npodeccnoHanbHON
AesATeNnbHOCTH.

12. O6bem gucumnnuHbl B 3a4eTHbIX eAuHUUax/yac. (8 coomeemcmeuu ¢ y4ebHbIM
nnaHom) — 3/108.

dopma NpomMeXXyTOYHOW aTTecTaumun. 3K3aMeH.

13. Buabl yue6HOM paboThbl:
TpyaoemMKkocTb
Mo cemecTpam
Bua y4yebHon paboThbl Beero
5 cemecTp
AyanTopHbIe 3aHATUS 50 50
nekumm 16 16
B TOM
) npakTnyeckne 34 34
yucne:
nabopartopHble 0 0
CamocTtosaTenbHas pabota 22 22
B TOM yucne: KypcoBas paborta 0 0
(MpoeKT)
dopma NPOMEXYTOYHOW aTTecTaumm 36 36
NTtoro: 108 108
13.1. CopepxaHue AUCUMUNIIUHDI:
n/n Peanusauusa
pasgena
HanmeHoBaHue ANCUUNINHBI
pasgena CogaepxaHue pasgena gucumnimvHbl C NOMOLLbIO
ANCUUNINHBI OHIamnH-
Kypca,
QYMK *
1. Nlekuun
1.1 | KomnnekcHble Onpepenenune komnnekcHoro Yncna (KY), kak
yucna yrnopsigodeHHON napbl AeNCTBUTENbHbBIX YMCen Ha
KOMMEKCHON NNOCKOCTU C BBEAEHHBIMM




onepaumsiMm CpaBHEHUS, CITIOXKEHUS, BblYUTaHUS,
YMHOXEHUs 1 aenenus. Anrebpandeckas,
TPUroHoMeTpuyeckasa 1 nokasatenoHas gopmbl KY.
Onepauun Hag KY B aTux dpopmax. Popmyribl
Ounepa n Myaspa. Moaynb, aprymeHT, rnasHoe
3Ha4YeHne aprymeHTa, KOMMIEKCHO COMNPSXXEHHOEe
yucno. CeoncTBa onepawmmi: KOMMYTaTUBHOCTb,
accoumaTMBHOCTb, AUCTPUBYTUBHOCTb.
[eomeTpuyeckas nHTepnpeTaumsa onepauunn
CNOXeHnsa n yMmHoxeHus. Ccpepa PrumaHa.
BeckoHeYHO yaaneHHasa Todka.

1.2

OnemMeHTapHble
dyHKUMM

Onpegenenne pyHKUMM KOMMIEKCHOrO
nepemeHHoro. OnpegeneHnsa n 0OCHOBHbIE CBONCTBA
aneMeHTapHbIX PYHKUMI: KOPEHb N-W CTEMNEHN,
9KCMNOHEHTAa, norapundm, TpMroHoMeTpudeckme (sin,
cos, tg, ctg) n rmnepbonuyeckume (sh, ch, th, cth)
dyHKUUK, oBpaTHbIe TPUTOHOMETPUYECKNE U
rmnepbonuyeckmne pyHKUnKn, obLias nokasarternbHas
n obwan creneHHas pyHKunK. MnaBHoe 3HaveHne
NN rnaBHasi BETBb MHOTO3HAYHbIX OYHKLWNA.

1.3

AvdpdepeHump
OBaHUe

Mpegen dyHkumn. HenpepbiBHOCTL. OnpegenexHve
npounssogHon. OnpeaeneHne yHKUUK,
andpepeHumnpyemon B Touke. Ycnosus Kowm-
PumaHa n gudpdepeHumpyemMocTb peanbHon 1
MHMMOW YacTn PYHKLUMK, Kak ABa HEODXOANMbIX
ycroBusi anppepeHumMpyemMocT B TOYKE.
[locTaTouHOoe ycrnosue anddepeHLmMpyemMocTu B
Toyke. Cnocobbl BbIYNCIEHNA NPON3BOAHON.
Onpeaenenne aHanNUTUYECKON OYHKLMN, KaK
dyHKUMN, anddepeHUnpyeMOn B TOUKE U ee
OKpecTHOCTK unn B obnactn. Ceoncrea
aHanMTMYeCcKnX yHKLUNN.

1.4

WHTerpuposaHmu
e

Onpepenenne nHTerpana no kpmson. CBoncTea
nHTerpanos. Teopema Kowwn ans ogHOCBSA3HON
obnactn. Teopema Ko anst MHOroCBA3HOM
obnacTtun. Teopembl 0 nepBoobpasHbIX. Popmyna
HbtoToHa-JllenbHuua. Popmyna Kowun.
BeckoHeuHasa gnddepeHUnMpyemMocTb
aHanuTu4eckon yHkumn. MiHterpansHasa popmyna
ans n-n npoussogHon. Teopema Mopepa. Teopema
JinyBunnga. Teopema o cpegHeM M NPUHLMN
MaKkcMMyMa Moaynsi.

1.5

Pagbi

CxoamMmMocCTb YNCNOBbIX U PYHKUMOHASbHBIX PSAOB.
Mpun3Hak abcontoTHOM CXOANMOCTU YNCIIOBOrO
paaa. NpusHak paBHOMEPHOW CXOOUMOCTU
BenepwTpacca pyHKUMOHanbHOro paga. Teopema
Beneplwtpacca o noyneHHom
andepeHUNpoBaHUN N UHTENPUPOBAHUN
pPaBHOMEPHO CXOASLLMXCSA PALOB, COCTOSALLMX U3
aHannTu4ecknx oyHkumn. CteneHHon psag.
Teopema Abensi. PasnoxeHne aHannUTM4eckomn
dyHKummn B pag, Tennopa. Psg Jlopana.




PasnoxeHne aHanuTuyeckon yHKUUKN B pag,
JlopaHa.

1.6

Teopus
Bbl4ETOB

Ocobble Toukn. Knaccudumkaums n3osMpoBaHHbIX
ocobbix Toyek. Cnocobbl onpeaeneHust nopsaaka
nontoca. OnpegeneHne BolveTa. Teopembl O
BblyeTax. Popmyrbl BblMUCIIEHUS BbIYETOB. Jlemma
>KoppaHa. BbluncneHne nHterpanos € NOMOLLbIO
Bbl4ETOB: KOHTYPHbIX, NpeobpasoBaHus dypbe,
HEeKOTOpPbIX TUMOB MHTErpanos OT AeNCTBUTESTbHOMN
nepemMeHHOWN.

1.7

OnepaunoHHoe
ncumncneHne

Mpes onepaumoHHOIO NCYMCNEHNS.
MpeobpasoBaHue Jlannaca. ObpaTHoe
npeobpasoBaHue Jlannaca (teopema MennuHa).
CsoncTtBa npeobpasoBaHus Jlannaca.
Mcnonb3oBaHne npeobpasoBaHus Jlannaca ona
pelieHnsa anddepeHumnanbHbIX U MHTerpasnbHbIX
ypaBHEHUN.

2. [pakTn4yeckue 3aHATUA

2.1

KomnnekcHble
yucna

YeTbipe dhopmbl NpeacTaBneHns KOMNIEeKCHbIX
yncen (KY): ynopsigodeHHasa napa vmcen Ha
KOMMIEKCHOW NIOCKOCTU, anrebpanyeckas,
TpUroHomeTpuyeckas u nokasarenoHas. Onepaumm
CpaBHEHUS, CNOXEHWS, BbIYUTAHUSA, YMHOXEHUS U
nenenunsa Hag KY B atnx doopmax. dopmynbl
Onnepa n Myaspa. Mogynb, aprymeHT, rnasHoe
3Ha4yeHne apryMeHTa, KOMMIEKCHO COMpsXeHHoe
4yncno.

2.2

OnemMeHTapHble
dyHKUMN

OnemMeHTapHble OYHKLNN: KOPEHb N- CTEMNEHM,
9KCMOHEHTa, norapudgm, TpuroHoMeTpudeckme (sin,
cos, tg, ctg) n runepbonunyeckue (sh, ch, th, cth)
dyHKUMN, OBpaTHbIE TPUTOHOMETPUYECKME U
rmnepbonnyeckmne pyHKUnKn, obLuas nokasarternbHas
n obwasa creneHHas PyHKunKn. MaBHoe 3HaveHne
WNK rNaBHasi BETBb MHOTO3HAYHbIX OYHKLUUA.

2.3

AuncbdepeHumnp
oBaHue

Ycnosusa Kowmn-PumaHa B AekapToBbIX U MONAPHbIX
KoopauHaTax. Micnonb3oBaHne JOCTaTOMHOMO
ycnosusa anddepeHumpyemocTu (ycrosusa Kowm-
PumaHa, nntoc andpdepeHumpyeMocTb pearnbHOM U
MHMMOW YacTu (PYHKLNN) OS89 HAXOXOEHUS BCEX
TouYek, rae pyHkuma guddepeHumnpyema mn
aHanuTu4Ha. Tabnuua Npon3BOAHbIX
afieMeHTapHbIX PYHKUUI. BbluncneHme
NPOU3BOAHbLIX aHANUTUYECKNX (PYHKLINA.
HaxoxgeHne aHanutnyeckon pyHKLMnN no
N3BECTHOW AENCTBUTESNTbHON UITM MHUMOW YacTu.

2.4

WNHTerpmpoBaHu
e

1. Mpamoe nHTerpnposaHue. BoluncneHme
WHTerparoB Yepes npencraBreHne
NOAbIHTErpanbHOro BblpaXeHus B 4eKapTOBbIX UMK
NONAPHbIX KoopauHatax. 2. IHTerpnpoBaHue
aHanuTnyeckux pyHKUnn. Bolumncnenuve
WMHTerpasoB C UCMOMb30BaHNEM CBONCTB
WMHTErpanoB OT aHaNUTU4ECKNX PYHKUNIN (Teopema




Kowwn onsa ogHoceA3HOM 06nacTu, He3aBUCMMOCTb
OT NyTU MHTErpupoBaHna, dopmyna HeloToHa-
IlenbHuua). 3. BuliumcneHne KOHTYPHbIX
WMHTEerpanoB OT aHaNUTUYECKUX OYHKUUI B
MHOrocBsi3HOM 06rnacTu ¢ UCNosib3oBaHNEM
Teopembl Ko ana MHorocesisHom obnactu,
dopmynbl Kowmn n nHterpanbHon goopmyrbl Ans n-
N NPOVN3BOAHOMN.

2.5 | Pagbl PasnoxeHne aHanuTuyecknx pyHKUnmM B psag
Tennopa B Kpyre aHanMTUYHOCTU (B OKPECTHOCTU
npaBubHON TO4kKM). PasnoxeHne aHanmTuyeckmnx
dyHKUMI B psa JlopaHa B Konbue aHannMTUYHOCTU
(B OKpECTHOCTM KOHEYHON 0COBOK TOYKNU, B
OKpPEeCTHOCTM BeCKOHEeYHOCTH, B NMPOU3BOSIBHOM
konbLe). MNprnemMbl NCNONb30BaHUSA CTaHOAPTHbIX
pasnoxeHun: 6eCKoHeYHON reoMeTpUYecKom
nporpeccun Ans pasnoxeHus B pagbl opoden;
pasnoXXeHue 3KCMOHEHTbI, CUHYCa, KOCMHYyCca U T.A4.
ONs COOTBETCTBYHOLMX PYHKUMI. BbluncneHme
KOHTYPHbIX MHTErpasioB, C MOMOLLbIO Pa3foXeHns
nogblHTErpasnbHbIX PyHKUMIW B psg JlopaHa.

2.6. | Teopuna HaxoxaeHne y 3agaHHON doyHKLMM BCEX OCOObIX
Bbl4ETOB TOYEK, N30NMPOBaHHbIX 0CobbIX Touek (NOT) un
onpegenexne tuna NOT. Cnocobbl onpeaeneHus
nopsigka nontoca. Beluncnenune soivetos B NOT.
BbluncneHne nHterpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYPHbIX, Npeobpa3oBaHus Pypbe, HEKOTOPbIX
TUMNOB MHTErpanoB OT 4eNCTBUTENbHOM

nepemMeHHOWN.
2.7 | OnepauunoHHoe | Mcnonb3oBaHue npeobpasoBaHus Jlannaca ans
ncuncneHne peleHnsa anddepeHumanbHbIX U MHTerpasnbHbIX
ypaBHEHUN.

13.2. Tembl (pasgensbl) AUCUUNIIUHBI U BUAbI 3aHATUN:

Ne | HaumeHoBaHue TeMbl Buab! 3aHATUI (KONNMYECTBO 4YacoB)
n/ (pasgena) Mpaktnye | JlTabopat [CamoctoaTen
Jlexunn Bcero
n ANCLMNITUHBI cKkne OpHble bHas paboTa
1 | KomnriekcHble yncrna 2 4 8
> OnemMeHTapHble 2 4 3 9
YHKLMN
3 | OuddepeHumnpoBaHmne 2 4 3 9
4 | HTerpupoBaHune 2 6 4 12
5 | Pagbl 2 6 4 12
6 | Teopus BblHETOB 4 6 4 14
v OnepaunoHHoe 2 4 > 8
ncymncneHve
WToro: 16 34 22 72




14. MeToauyeckue ykazaHusa ons odyyarowmxcsi N0 OCBOEHUIO AUCLIUMIIUHDbI

[Mpn M3yveHUn gUcUMnMHbI peKoOMeHAYeTCS UCMNOoNb30BaThb cneayowmne cpeacTaa:

- MaTepwuarnsl, BblkragsiBaemble B Kypce TOKI Ha 6a3e noptana edu.vsu.ru;

- pEKOMEHAYEMYO OCHOBHYHO N OOMNOSTHUTESBbHYIO NUTepaTypy;

- MeToguyeckue ykasaHusa n nocobus;

- KOHTPOJbHbIE 3alaHus AN 3aKpenneHnsa TeopeTu4eckoro Matepunana,

- ANEKTPOHHbIE BEPCUUN YHEBHNKOB M METOOUYECKMX YKa3aHUA NS BbINOSIHEHNSA
npakTu4eckux pabor.

dopma opraHu3auumn camMoCcToATeNbHOM paboTbl: NOArOTOBKA K ayAUTOPHbBIM 3aHATUSM;
BbINOSIHEHNE JOMALUHNX 3a[aHUI; BbINOSTHEHNE KOHTPOMbHbIX paboT.

15. MNepeyeHb OCHOBHOW W AOMNONHUTENILHOM NUTEpPaTypbl, PECYPCOB MHTEPHET,
HeobXoAUMBIX ANA OCBOEHUS AUCLMNIIUHbI:

a) OCHOBHasi nuTepaTtypa:

Ne

NcToYHUK
n/n

KpynuH B.I". Beiclwiast maTtematuka. Teopust (OYHKLUIN KOMMSIEKCHOIO
nepemeHHoro. OnepaumoHHoe ncyncneHne. COOPHKK 3a4ad C peLleHnsaIMu:
y4yebHoe nocobue / KpynuH B.I., Masnos A.J1., MNMonos. J1.'. — Mocksa: M3W,
2019. — c. — Bbicwias matematuka. Teopusi OYHKLUIN KOMMSIEKCHOIO
nepemeHHoro. OnepaunoHHoe ncuncnenne. COOpPHMK 3agad C peLeHns Mun
[OnekTpoHHbIN pecypc]: yuebHoe nocobue / KpynuH B.IM. - M.: U3gaTtenbckun
aom MOW, 2019. — ISBN 5-383-01224-6. —
<URL:https://www.studentlibrary.ru/book/ISBN9785383012246.html>.

lNopywknHa H.B. MatemaTuka: Teopus oyHKUNA KOMMAEKCHOTO NepeMeHHOro:
npaktukym / MopywkmHa H.B., Kapaces B.A., JléswuHa .. — Mockea: MUCuC,
2019. — 101 c. — MaTtemaTuka: Teopus yHKLMUA KOMMNIIEKCHOrO NepeMeHHOro
[OnekTpoHHbIN pecypc]: npakTukym / H.B. MNopywknHa, B.A. Kapaces, I".[.
JléswmHa. - M.: MUCuC, 2019. — ISBN 5-907061-15-6. —
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.html>.

0) gononHuTenbHas nuTepaTtypa:

Ne

NcToYHUK
n/n

CsewHunkoB A.l'. Teopus OyHKUUI KOMMSEKCHOW NepeMeHHON: y4ebHuK ans
cTyq. oms. cneymansHocTen 1 cneynaneHocTn "lMpuknagHas matematuka” / Al
CsewHunkos, A.H. TuxoHoB; Mock. roc. yH-T um. M.B. JlomoHocoBa. — N3a. 6-€,
ctep. — M.: ®uamatnut, 2004. — 335 c.: un. — (Kypc BbiCLLEN MaTEMATUKUN U
mMatemaTtuyeckon umamkn / nog pea.: A.H. TuxoHosa [v ap.]; Bein. 5)
(Knaccuueckuin yHusepcutetTckum y4ebHumk). — ISBN 5-9221-0133-1.

Cugopos HO.B. Jlekuum no Teopmn pyHKLMIA KOMMNNEKCHOrO NEPEMEHHOrO:
2 y4yebnuk / KO.B. Cugopos, M.B. ®epoptok, M.W. LLabyHnH. — MockBa: Hayka,
1989. — 477.



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

Teopus YHKUNIA KOMMNIEKCHON NepeMeHHON: y4ebHO-MeTognyeckoe nocobue
no cneumansHoctam: 010801 (013800) - Pagnodmsnka n anektpoHuka, 010803
(014100) - MukpoaneKkTpoHuKa 1 nonynpoBoaHuKoBbIe Npubopkl, 010701
(010400) - dunsunka / BopoHex. roc. yH-T; cocT. E.W. [lepeBsirnHa. — BopoHex :
nons.ry, 2005 .— 39 c. : un. — bubnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PelwweHne 3agay no metogam maTtematudeckon usmkn: Y4eb.
4 nocobue / A.A. Kocapes, H.®. JJopmoguxuna, J1.A. KpynuubiHa. — BOpoOHeX,

1982. — 84 c.
B) MH(bOPMAaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHbIE Pecypchbl (0dmumnanbHble pecypchl
NHTEpHET)":
Ne n/n Pecypc

1 www.lib.vsu.ru — 3HBE BI'Y
2 http://e.lanbook.com/ - OBC «JlaHb»
3 http://www.book.ru/ - 36C «Book.ru»

* BHavane ykasbiBatoTcs OBC, ¢ KoTopbIMU nMmetoTes gorosopa y BIY, saTtem oTKpbITble
3NEeKTPOHHO-06pa3oBaTenbHbIE pecypchbl

16. NepeyeHb yyebHO-MeTOAMYECKOrO ObOecnevyeHUs1 AN CaMOCTOATENIbHOU pPaboThbl
(y4ebHO-Mmemoduyeckue pekomeHOayuu, nocobus, 3adaqyHuUKU, MemoOUYEeCKUE yKa3aHUsl
10 8bIMOSIHEHUIO NMPakmMu4yeckux (KOHMpPOosbHbIX) pabom u 0p.)

Ne

M CcTOYHUK
n/n

Teopuns QYHKLNA KOMMIIEKCHON NepeMeHHON: y4ebHo-MeToamMyeckoe nocobme
no cneumansHoctsam: 010801 (013800) - Pagmnodmsnka n anektpoHuka, 010803
1 (014100) - MukpoaneKTpoHuKa 1 nonynpoBoaHuKoBble npudopbl, 010701
(010400) - dunsunka / BopoHex. roc. yH-T; cocT. E.W. [lepeBsairnHa. — BopoHex :
none.ry, 2005. — 39 c. : un. — bubnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

Kocapes, A.A. PelueHne 3agad no metogam mateMaTnieckon puaunku: Yueb.

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

17. UHcpopmaLMOHHBbIE TEXHONOIMKU, UCNosib3yeMble Ans peanusauum y4eoHomn
AUCLUMNNUHBI, BKINOYasa nporpamMmmHoe obecnevyeHne u MHopmMaLMOHHO-
CcnpaBoO4Hble CUCTEeMbI (NP HEOOXOAMMOCTH)

Kypc «Teopus dyHKUMn KomnnekcHon nepemeHHon» (TOKIT) Ha 6a3e nopTtana edu.vsu.ru.
18. MaTepunanbHoO-TeXHU4YECKoe obecnevyeHne AUCLUNIUHDbI:

(npu ucnonb3o8aHuU rabopamopHo20 06opydo8aHuUsT yKa3bi8ame MOJHbIU NepeYeHb, npu
b6onbwom Konudecmee obopydoeaHUsi MOXHO 8bIHECMU OaHHbIU pa30es1 8 MpusioXeHuUe K

paboueli npozpamme)

JlekunoHHasa ayantopus.



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

19. ®oHA OLEeHOYHbIX CPeacTB:

No Hampl\gizgﬁzme WHankaTtop(bl)
n/n OVCLIMNINHI KomneTteHuusi(n) | AOCTUXKEHUA OueHou4Hble cpeacTaa
(Moayns)) KOMMEeTEeHLMN
OrlK-1.1
1 Pazgenbl 1-3 KoHTponbHas pabota 1
OrK-1.2
OrK-1.1
2 Paspnenbl 4-5 Or1K-1 KoHTponbHas pabota 2
OrK-1.2
OrK-1.1
3 Paspenbl 6-7 KoHTponbHas paboTa 3
OrK-1.2
[MpomexyToyHasa aTTecTaums Hepeqel-élgggggggmqecmx
popma KOHTPONS - 3a4eT MpakTnyeckoe 3agaHune

20. TunoBble OUEHOYHbIE cpeaAcTBa U MeToAMYECKUe MaTepuanbl, onpeaensowme
npoueaypbl oLleHUBaHUs

20.1 TeKywynm KOHTPOIb yCcrieBaeMoCTH

KoHTponb ycneBaeMocTy No AUCUMNIINHE OCYLLECTBNSIETCS C MOMOLLbIO CreayoLwmnx
OLEHOYHbIX CPeacTB:

— KOHTPOJIbHbIE pa6OTbI;

MepeyeHb 3apaHNN ANA KOHTPOSIbHbLIX paboT
KonTpoabnas padora Ne 1
KM 1

1. KOMIIJIEKCHBIE YHCIIA

1.1. Haiiqure Re ,Im | |,arg ,(—n<arg < ),ecimu Z:%_
9
1.2. Beruucaure: ( V3 - 1) )

2. OJIEMEHTAPHBIE ®YHKIMN
2.1. Haiimure Bce 3HaueHus ¢yHkumid () B ykasaHHbIX ToukaX. OTBET MpPUBEIUTE B
anreopanueckoit popme ( )=u+iv:
a) mnpuz=3-—2; B) 3/ npu z=8 ;
0) sin npuz=— ; r)Ln mpuz=—>5.
2.2. Haiinure Bce KOpHH ypaBHEHHsI: COSZ=2.

3. AIMODPEPEHIIMPOBAHUE

3.1. Haiimure Bce Toukm, rme ¢yukuus ( )=zlm : a) muddepeHuupyema; 6) aHATUTHIHA.
Haiinure mpon3BoaHyro B ToUKax AudhepeHInpyeMoCTH.




3.2. Jlns anamatnyeckoit pynkmun  ( )=u(X,y)+iv(X,y) ussectHo, uto u=x> — 2—2 , (0) =0.
Haiinure pynkuuto

KM 2

1. KOMIUIEKCHBIE YN CJIA
1.1. Haiinure Re , Im , | |,arg ,(—Tm<arg < ),ecau =32

1.2. Beruucaunre: (— V3 - )10.

2. OJIEMEHTAPHBIE ®YHKINN
2.1. Haiimure Bce 3Hauenuss (yukimmii () B ykasaHHbIX TOoukax. OTBET mNpUBEIUTE B
anreopanueckoit popme ( )=u+iv:
a) mnpuz=—2+3; r) Y mpuz=16 ;
B) Ch mpu z=2 ; e) 2 mpu Z=i.
2.2. Haiiaure Bce KOPHHU ypaBHEHUs: SINZ=2.

3. IMUODEPEHIIMPOBAHUE
3.1. Haiimure Bce Toukw, rme ¢yukuus ( )=zRe : a) muddepenunpyema; 6) aHaIUTHYHA.
Haiinure npou3BoaHyto B TOUKax qudQepeHmpyemMocTH.
3.2. Jlna anamurndeckoit ¢yukmmu  ()=u(X,y)+iv(X,y) wussectHo, yro u=e cos , (0)=1.
Haiinure pynkuuto

Kontpoabnas padora Ne 2

KM 1

4. UHTETPUPOBAHUE
4.1. BeluncinuTe UHTETpaIbl:
a) Rezdz, rme - orpesok npsmoii ot Toukn 1 =0 g0 , = 1+i;

0) 4 mdz , THE ' — MOMYOKPYXHOCTB | | =2,Im =0;
B) schzz , THE | — MoOMyokpyxkHocTh | | =1,Re =0;
r) ~sin(ze?)dz A€ — oKkpyxHocTh | — | = 1.
5. PAbI
5.1. Pasnokure dynkmuoo () = z_+2| B psan JlopaHa B okpecTHOCTH Touek: a) Zz=0; 0) z=oo;
B) Z= — . B kax/0M ciiy4ae onpenenure 00JacTb CXOAUMOCTH PSIJIOB.

3z+1
5.2. Paznoxure GyHKIHIO 2i+

— B px Jlopana B kommerie 2 < | | < 3.

KM 2

4. UHTETPUPOBAHUE
4.1. Beruucinure UHTETPpabl:
a) Re Imzdz, rme - orpe3ok mpsimoit or Toukn 1 =00 , =1+ 2 ;

0) 4+ |Rezdz , THE ' —moayokpyxkHocth | | =1,Im =0;

B) 4shzdz , THE | — HMONYOKpPYkHOCT | | =2,Re =0;



I)  4shzdz , THE & — OKPYKHOCTB | | = 2.

5. PAbI
5.1. Pasnoxwure Gpynkmuio () = — B psyg JlopaHa B okpecTHOCTH Touek: a) Z=0; 6) z=o0; B) Z=I.

B xaxnom CJIydac OIIpeCaciiuTe 001acTh CXOOUMOCTH PAIOB.

5.2. Paznoxure QyHKIHIO B psia Jlopana B konmbiie 1 < | | < 2.

24+z-2

Kontpoabnas padora Ne 3
KM 1

6. TEOPUS BBIYETOB
6.1. Haiinure Bce UOT dynkimn  ( )223008 l, ONPENCIIUTE UX TUM U BEIYUCIUTE BHIYETHI.

6.2. Beruuciure UHTErpaibl:

+. — — Q. o sinxdx
a) 9+—_3—dz ) ~| 2| 3; B) — o 2+2X+5’

[ee]
N 2-2t+2

© dx —lotgt, 0>0.
6) 0 (2+4)29

7. OITEPAIIMOHHOE MCUMCJIEHUE
7.1. Pemnte muddepeHimanbrHoe YpaBHEHUE, UCIOJB3Ys peodpazoBanue Jlamaca:
“+u =1, (0)=u(0)=u’(0)=0.

KM 2

6. TEOPUA BBIYETOB
6.1. Haiinure Bce MOT pynxupm  ( )=z2sin 1, OIPE/ICIIUTE UX THUI U BHIYUCIIUTE BBHIYCTHI.
6.2. Beruuciute UHTErpaibl:

+. —_ — 2. ©  cosxdx
] =20=3; B) o 7yt

=

) o _ —iwt
6) o —=; ) o Tetdt, w>0.
(2+9)

7. OIIEPALIMOHHOE NCUNCJIEHUE
7.1. Pemmnte muddepeHnmansHoe ypaBHEHHE, HCIIONB3Ys MpeodpazoBanue Jlamaca:
“—u=sin, (0)=—1, (0)=0.

20.2 NMpomexyTo4yHas atrecTaums

MpomexxyToyHas aTTecTaums no AMCUUMIIMHE OCYLLECTBSETCS C NOMOLLIbIO CrieayHLLInX
OLIEHOYHbIX CPeacCTB:

— cobecenoBaHue No TEOPETUYECKUM BOMpPOCaM;
— NpakTuyeckne 3agaHus;



I'Iepequb TeopeTnu4eCKUX BOMNPOCOB K 3a4eTy

KOMIMNEKCHBIE YACIIA

1. Onpe,qeneHme KOMMJIEKCHOIro 4ucna. Anre6pamquKa$|, TPUTOHOMETPUYECKaA "
nokKasaTeribHadA (bOprl KOMMNJ1IEKCHOIo Yncna.

2. ®opmyna Ounepa. dopmyna MyaBpa. Moaynb, aprymeHT, [faBHOE 3Ha4YeHue
aprymeHTa.

3. leomeTpuyeckasa nHTepnpetaumsi onepaumin Hag KOMMNIEKCHLIMU YUcnamu.
4. Cdepa PumaHa. beckoHeuHO yganeHHas Touka.

SQNIEMEHTAPHbBIE ®YHKLUNA

5. OnpegeneHve yHKUMM KOMMNIEKCHOrO NepeMeHHOro. AneMeHTapHble (PyHKUNN:
5.1. KopeHb n-n cteneHu.
5.2. DKcnoHeHTa.
5.3. Jlorapudm.
5.4. TpuroHomeTpuyeckue (sin, cos, tg, ctg) dyHKuun.
5.5. N'vnepbonu4yeckue (sh, ch, th, cth) dyHkuun.
5.6. OBbpaTHbIe TPUrOHOMETPUYECKME (DYHKLNN.
5.7. O6paTHble rmnepbonmnyeckne pyHKUnN.
5.8. O6bwasn nokasaTenbHas u obLiasa cteneHHas QyHKUNN.
6. BblaeneHune rnaBHOM BETBM MHOIMO3Ha4HbIX pyHKUMIM (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANPPEPEHLUNPOBAHWNE

7. TNpegen yHkumn. HenpepbiBHOCTb. OnpepeneHve npoudsogHon. OnpeneneHuve
PYHKUMN, onddepeHUnpyeMOn B TOYKE.

8. Ycnosusa Kowu-PrumaHa, kak Heobxoanmoe ycrnosue auddepeHumnpyeMocTu B TOYUKE.

9. [OuddepeHunpyemMocTb peasibHOM U MHUMOM YacTu YHKUMU, Kak Heobxoaumoe
ycnosue andepeHUnpyemMoCcTn B TOUKE.

10. JocTaTtoyHoe ycnosue andgepeHumpyemMocT B TOYKE.
11. Cnocobbl BbIYNCIEHNSA NPOU3BOOHON.

12. OnpepgeneHve aHanuTudeckon QyHKUMM. CBOWCTBA aHaNUTUYECKUX YHKLMMN
(HenpepbIBHOCTb, aHANUTUYHOCTb KOMMO3ULUMK, YpaBHeHWUa Jlannaca).

WHTEMPUPOBAHUE

13. OnpeneneHne nuterpana no kpmueon. CBONCTBa MHTErpParnos.

14. Teopema Kowwn ons ogHocBA3HOW obnacTu.

15. Teopema Kowwn gnss MHOrocss3Hon obnacTu.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-JlenbHuua.

17. ®opmyna Kowm.

18. beckoHeyHas guddepeHUNpPYEMOCTb aHanuMTU4eckon gyHkunn. WHterpanoHasa
dopmyna ans n-n NPon3BoOgHOMN.

19. Teopema Mopepa. Teopema JlnyBunns.

20. Teopema o cpegHeM M1 NPUHLMN MakCUMyMa MOAyns.



PAOb

21. CxoanmMoCTb YmcnoBoro psga. NpuaHak abCcontoTHOM CXOAMMOCTM YMCNOBOrO psaa.
22. CxoguMmocTb (pyHKUMOHanbHoro psga. [lpu3Hak paBHOMEPHOM  CXOOUMOCTU
BenepwTtpacca.

23. Teopema Benepwtpacca 0 noyneHHoM guddepeHUnpoBaHMn N NHTErPUPOBaHUMU
paBHOMEPHO CXOAALLMNXCSH PSAO0B, COCTOALLUMX U3 aHaNUTUYECKUX (DYHKLINA.

24. CteneHHou psa. Teopema Abens.
25. PasnoxeHue aHanntnyeckon oyHKuum B pag Tennopa.
26. Pap JlopaHa. PasnoxeHue aHanntuyeckon oyHkuum B pag JlopaHa.

TEOPUA BBIYETOB

27. Ocobble Toukn. Knaccndukaums n3onmpoBaHHbIX 0COBObIX TOYEK.
28. Cnocobbl onpefeneHnst nopsiaka nontoca.
29. OnpepgeneHue BbliveTa. OCHOBHasi TeopemMa 0O Bbl4eTax. Teopema O CyMME BbIHYETOB.
30. Popmynbl BbIYUCNEHNSA BbIYETOB.
31. BbluMcneHne nHTerpanos ¢ NOMOLLbIO BbIYETOB:
31.1. KOHTYypHbIE MHTErpansl .+ ()

31.2. NInTerpansl Buga 02 (cosx,sin ) dx.

+.+a;x+ag

31.3. Wnterpansi Buga ., ()dx, rae () =—2=

() +.tbyxtbg

31.4. MnuTerpansl BMaa f; ()dx, rae ( )=g( ) ™ :% X

31.5. Wnterpanbl Bupa __ ( )dx, rae ( )=g( )cos(Ax), ( )=g( )sin(Ax).
32. Jlemma XKopaaHa.

OMNEPALUMOHHOE NCHNCINEHWME

33. Wpesa onepaunoHHoOro wucumcneHusi. [lpeobpasoBaHne Jlannaca. O6nactb
paBHOMEPHOW CXOAMMOCTU N aHANUTUYHOCTMW.

34. O6bpaTHoe npeobpa3oBaHue Jlannaca. Teopema MennuHa.
35. CeowctBa npeobpasoBaHus Jlannaca.

npaKTM‘-IeCKVIe 3afaHus K 3a4eTy

Ha 3aueT BbiHOCUTCSI Hanbonee emkas u coaepXxarteribHad TeéMa Kypca — 3TO Bbl4UCIIEHNE

MHTEerpanoB C NOMOLLbIKO BbIHYETOB. anMepr MHTEerparnos.

cos
1 )dz — KOHTYPHBIE  + ( )dz

lE2 201
2 d 2 .

- ﬁ— upa ,  (cosxsin ) dx.
o« dx © ()

) — BHJIA ——=dXx.
— (249 M e
o (-1 ™ oo X

4. _ 2_2X+2dX—BI/I,I[a e () ™dx.
©  cos2

C e 2_4X+8dX—BI/I,I[a o ()cos(AX)dx, _oooo ( )sin(Ax)dx.



YpoBeHb
Kputepum oueHnBaHna KoMNeTeHUun chopmupoBaHHocT | Llkana oueHok
N KOMNEeTeHUNN

O6yyatoLmnmncs B NoNHOM Mepe Briageet
NOHATUNHBIM annapaTtoM N TEOPETUYECKMMMU
OCHOBaMW AUCLIUMIMUHBI, cnocobeH [NoBbILLEHHbIN OTnunyHo
UNACTPMPOBAaTb OTBET NpuMepamu, baktamu, YPOBEHb
AaHHBLIMU Hay4HbIX UCCregoBaHuUm, NPUMEHSATb
TEOpETMYECKME 3HAHNA OIS PELLEHNS
npakTU4YeCcKnx 3agay gaHHOM OUCUMNNUHGI.

O6y4atomnncs B NofHOM Mepe BriageeT
NOHATUNHBIM annapaToM N TEOPETUYECKUMMU
OCHOBaMW ANCLUMNIIUHBI, cnocobeH
UNNCTPMPOBAaTb OTBET NpuMepamu, baktamu,
AaHHBbIMWN Hay4YHbIX UCCegoBaHNA, MPUMEHSITb
TEOopeTMYECKMe 3HaHNA NS peLleHns
NpPaKTUYEeCKNX 3a4ad AaHHOW ANCUMUMNIIUHDI.
JonyckaeT owmnbKkM Npun peLueHnmn aTux 3agay.

BaszoBbIl ypoBeHb Xopoulo

Ob6y4arommncs YacTMYHO BriageeT NOHATUNHBIM
annapatoM 1 TeopeTn4yecKUMMn OCHOBaMu
ONCLUMNNUHBI, CNOCOBEH NNMCTpUpoBaTh
OTBET NpuMepamu, haktamu, JaHHbIMU MoporoBbii Ypnosnetsopute
Hay4HbIX UCCNeaoBaHUN, NPUMEHSITb YypOBEHb NbHO
TeopeTnyeckme 3HaHna ansa peLleHns
nNpakTU4ecknx 3agay 4aHHOW OUCUUNIIHDI.
JonyckaeT owmnbkn Nnpun pelueHnm 3Tux 3ajay.

OTBET Ha KOHTPONBbHO-N3MEPUTENBHbIN
maTepuan He COOTBETCTBYET Nt0ObIM
TpeM(4eTbipeM) N3 NEPEUNCIIEHHbIX HeynosneTtsopwu
nokasartenen. Obyyarowmmnca 4eMoHCTpupyeT TenbHO
OTPbIBOYHbIE, (hparMeHTapHbIE 3HAHNS,
aonyckaet rpybble owmnoku.

OueHKa 3HaHUK1, YMEHUI 1 HaBbIKOB, XapakTepuayoLas atanbl OpMUpOBaHUS
KOMMETEHLMI B paMKax U3y4yeHUss QUCLMUNIINHBI, OCYLLECTBISIETCS B XO4€ TEKYLLEN U
NPOMEXYTOYHOW aTTecTauni.

Tekywas atrectaumnsa NpOBOAUTCH B COOTBETCTBUN C [1ONTIOXKEHMEM O TeKyLlen
aTTecTaumm obyyarLmxcsa no nporpaMmmam Bbicliero obpasoBaHust BOpoHeXCKoro
rocyaapCTBEHHOro yHMBepcuTeTa. Tekylasa atrectaumsi nposogutca B oopme(ax)
NMUCbMEHHOIO ONMpPOCca 1 KOHTPOSbHbIX paboT. Kputepumn oueHmBaHnsa npMBeaeHbl BhiLle.

[MpomexyTodHasa aTTecTauma NpoBOAUTCH B COOTBETCTBUM C NonoxeHnem o
NPOMEXYTOYHOW aTTecTauumm obyvaroLmnxcsa no nporpaMmmam Bbicliero obpasoBaHus.

KOHTpOnbHO-n3MepuTenbHble MaTtepuansl NPOMEXyTOYHOW aTTecTauum BKITHOYaKT B
cebs TeopeTMyeCcKMe BONPOCHI, MO3BOMSAKOLME OLEHUTb YPOBEHD MOMYyYEHHbIX 3HAHUN.
Mpn oueHnBaHUN NCNONb3YTCA KAYECTBEHHbIE LLKanbl oueHoK. Kputepun oueHnBaHuns
npuBeaEHbI BbILLE.




NIUCT COIMMACOBAHUHA

PABEOYAA MPOrPAMMA YYEBHOW OUCLMMIINHDI

Oucunnnuua: 51.0.11.06 Teopust OYHKLNIA KOMMIIEKCHOIO NEPEMEHHOrO.

HanpaeneHwne/cneumnansHocTb: 14.03.02 AgepHble dunsunka n TEXHONOTUNN.

Mpodunb nogrotoBkn: Pnsrka aTOMHOro 94pa 1 YacTuLL.

dopma obyyeHuns: oyHas

YyeOHbin roa; 2025/2026
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Mepecenkos C.A.28.06.2023
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3aB. otaenom obcnyxusaHua 3HB .2023
rnoonucs pacwugbposka nodnucu
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