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PABOYASA NMPOrPAMMA YYEEHON AUCLUUMITUHDI

B51.0.11.06 Teopua dbyHKLUUNA KOMMNNEKCHOIo nepemMeHHOoro

1. Kog u HaumeHoBaHue HanpaBlieHunsA noaroToBku/cneynanbHOCTU:

14.03.02 AnepHble dun3nka n TEXHOJIOTUN.

2. NMpodnnb nogroroBku/cneymnanmsaumna: Puarka aToMHOroO sapa u YacTuLl.

3. Keanudwmkaums (cteneHb) BbINYCKHUKA: Oakanasp

4. dopma obyyeHUs: o4Has

5. Kacdhenpa, oTBevarowas 3a peanmsauuio aucuunnumibl: 0803 kadenpa

MaTeMaTndeckon dUsnkn n MHPOOPMAaLMOHHBLIX TEXHOMNOIMNN

6. CoctaButenu nporpamMmmbl. PaTtnHep Hagexaga MapkoBHa, kaHanaaT dusmnko-

MaTeMaTnu4eCknx HaykK, AOLIEeHT.

7. PekomeHpoBaHa: Hay4yHo-meToanyeckumMm coBeToM dpusmndeckoro dakyrnbsrera,
npoTtokos1 Ne 6 ot 27.06.2024r.

8. YuebHbIn rop: 2026/2027 CemecTtp(bl): 5



9.llenu n 3apga4u y4e6HON ANCLUNSINHDI:

Llenbto yuyebHom ancumnnuHbl « Teopust yHKUMIA KOMMNEKCHOTO NEPEeMEHHOrO» SIBMSIETCS
dopmupoBaHme y obyyalolmxcs onpedeneHHoro coctaBa KOMMNETEHUMI (pe3ynsTaToB
OCBOEHWS) ANA NOAroTOBKM K NPOdeccMoHanbHON AeaTenbHOCTH.

3agayun: usydyeHue ornepauum C KOMMMEKCHbIMUA  YuCnaMu, QYHKUMA  KOMMIIEKCHbIX
nepemMeHHbIx, ycnosumn Kowmn-PnumaHa, HTerpanosB no KpuBbIM B KOMMIEKCHOM MIOCKOCTH,
METOLO0B PasfnoXeHUs1 aHanMTUYeCcKknx pyHKumn B pagel Tennopa m JlopaHa. NpumeHeHne
TEOPUN BbIYETOB ANS BblMUCMEHUS UHTErpanoB Mo 3aMKHYTbIM U 6ECKOHEYHBIM KOHTYpaM,
n3ydeHne MeToAOB aHanUTUYECKOro MNPOAOIMKEHUSA, KOH(OPMHbIX OTOGpaXKeHuNn,
npeobpasoBaHus Jlannaca n onepaumMoHHOro BbIYUCIIEHUS.

10. MecTo y4yebHOM AncUUNNUHLI B cTpyKType OOI:

«Teopusi  (PYHKUMM  KOMMIIEKCHOIO MNEPEMEHHOro» OTHOocUTCA K 6asoBon  4actm
MaTemMaTMyeckoro n ecTtecTBeHHOHay4yHoro uukna. TOKI aensetca npogomKeHnem
MaTeMaTUYeCKOro aHamm3a M LUMPOKO MCMONb3yeTCca BO BCEX pasfenax TeopeTuyeckon
PU3nKK, a TakkKe B pagumousvke U INEKTPOoHUKe. «Teopus (PYHKUUA KOMMIEKCHOro
nepeMeHHoOro» OTHOCUTCA K 4ucny yHOAMeHTanbHbIX pas3gernoB  COBPEeMEHHOM
MateMaTukn. 3HaHue OCHOB «Teopun OYHKUMA KOMMSEKCHOMO NepemMeHHoroy» sBnseTcs
BaXKHOW CoCTaBnsoLLen obLen matemaTnyeckomn KynbsTypbl BbIMYCKHUKA.

11. MNnaHnpyemble pe3ynbTaTbl 06yYeHUss No AaucuunnuHe/Moaysno (3HaHUSA, YMEHUS,
HaBblKW), COOTHECEHHble C  MNMaHMpyeMbiMM  pe3ynbTataMuM  OCBOEHUA

obpas3oBaTesnibHOM NporpamMmmbl (KOMMNETeHUUSAMU BbiNMYCKHUKOB):

Kog HasBaHuve Kog(et) NHavkaTop(bl) lMnaHnpyemble pesynsraThbl
KOMNETEHL MM 0byyeHuns
Or1K- | CnocobeH OlMK- | Bnageet 3HaHusMun | [leMOHCTpUpYeET 3HaHNSA
1 NPUMEHATb 1.1 dyHOaMeHTanbHbIX | OCHOBHbIX Onepaumin ¢
6a3oBble 3HaHWS B pasaenos KOMMMEKCHBbIMU YnCriamum,
obnactu unauko- MaTeMaTUKK. OCHOBHbIX 9r1eMeHTapHbIX
MaTeMaTUYECKMX U YHKLNIA KOMNIEKCHOTO
(nnn) nepeMeHHOro, onpeaenexHune
€CTECTBEHHbIX HayK aHanMTUYeCcKon pyHKUMN,
B chepe CBOeN OCHOBHbl€ CBOWCTBA U
npodeccnoHarnbHO TeopeMbl aHaNMUTUYECKNX
N NeATENbHOCTH dOYHKUMN.
OlK- | Cospaet un YmeeT onpeaensaTb obnacTb
1.2 NpUMeHsieT aHaNMTUYHOCTU (PYHKLMIA
Maremarneckne KOMMITEKCHOTO NepeMeHHOro,
MOAEnA & cBoei onpegensiet ocobble TOYKN U
NpaKTUYeCKon
[ESTENBLHOCTH. NX TUN, packnagbiBaeT
aHanuTnyeckune (pyHKuMn B
psagbl Tennopa v JlopaHa.




OlK- | YmeeT oueHunBaTb
1.3 rpaHuLbl
NPUMEHNMOCTH
NCNONb3yeMbIX
MaTeMaTn4eCcKnx
mMozaenen npu
peLleHnn TUNoBbIX
npodeCccnoHanbHbIX
3agav.

MpumeHsieT TeopUIo BbIYETOB
AN BbIYUCIIEHNS NHTErpanos
MO 3aMKHYTbIM U
GeCKOHEYHbIM KOHTYpaM.
YMeeT ncnonb3oBaTb 3HAHUSA
Mo Teopun PyHKLUM
KOMMJIEKCHOro NepeMeHHOoro
OIS peLLEeHNst NPaKTUYECKUX
3agad, NpMMeHsIEMbIX B
pasnnyHbIX 06NacTaX Hayku
N TEXHUKe, B OyayLien
npodeccnoHanbHOn
OeATeNbHOCTM.

12. O6bem aucuMnNIUHbI B 3a4eTHbIX eguHuuax/vyac. (8 coomeemcmeuu ¢ y4ebHbIM

nnaHom) — 3/108.
dopma NpOMEKYTOHYHON aTTecTaLMn: 3K3aMeH.

13. Buabl yye6Houn paboTbl:

TpyooemMKoCTb
Mo cemecTpam
Bua y4ebHon paboThl
Bcero
5 cemecTp
AyanTopHbIE 3aHATUS 50 50
nekymm 16 16
B TOM
i npakTn4eckue 34 34
yucne:
nabopaTtopHble 0 0
CamocTosTenbHas paborta 22 22
B TOM 4ucne: kypcoas pabota 0 0
(npoekT)
dopma NPOMEXYTOYHOW aTTeCTaLnm 36 36
WToro: 108 108
13.1. CopepxaHme AUCUMUNIINHDbI:
n/n Peanusauunga
pasgena
HanmeHoBaHue ANCLMNIIHBI
pasgena CopepxxaHue pasgena aucumninHbl C NOMOLLbIO
ANCUUNINHBI OHnauH-
Kypca,
QYMK *
1. Ilekymn
1.1 | KomnnekcHble Onpegenenue komnnekcHoro Yncna (K4), kak
yucna ynopsifoYEeHHOM napbl 4ENCTBUTENBHbIX YNCEN Ha
KOMMNJIEKCHOWN NJSIOCKOCTU C BBEAEHHBbIMU




onepauusmMun cpaBHEHNS, CNOXEHUS, BblYMTAHWUS,
YMHOXeHUA n aenexHns. Anrebpanyeckas,
TPUroHOMeTpUuyeckas u nokasatenbHas opmbl KY.
Onepauuun Hag K4 B aTux dpopmax. dopmyrbl
onnepa n Myaspa. Moayrnb, aprymeHT, rnaBHoe
3HayeHue aprymeHTa, KOMMneKCHO ConpsiXXeHHoe
yncno. CeoncTea onepawmi: KOMMYTaTUBHOCTb,
accounaTMBHOCTb, AUCTPUOYTUBHOCTD.
[eomeTpuyeckasn nHTepnpeTaumsa onepaumn
cnoxeHus n ymHoxeHunsa. Cpepa PumaHna.
BeckoHeYHO yaaneHHas ToykKa.

1.2

OnemMeHTapHble
dyHKUMM

OnpepgeneHve gyHKUNN KOMMAEKCHOMO
nepemeHHoro. OnpeaeneHns n OCHOBHbIE CBONCTBA
aneMeHTapHbIX PYHKLMIA: KOPEHb N-I CTENEHN,
3KCMOHEHTa, norapndgm, TPUroHOMETpUYECKne (sin,
cos, tg, ctg) n rmnepbonuyeckue (sh, ch, th, cth)
dyHKUMKN, obpaTHbIE TPUTOHOMETPUYECKUNE U
runepodonuyeckne pyHkuumn, obLuasa nokasaresnbHas
n obuias cteneHHasa pyHKuuK. [naBHoe 3Ha4YeHne
WNK rnaBHas BETBb MHOMO3HaYHbIX (PYHKLMNA.

1.3

AncbcpepeHumnp
oBaHue

Mpenen dyHkumn. HenpepbiBHoCTb. Onpegenexme
npounssogHon. OnpegeneHne yHKUMN,
anddepeHumpyemon B Touke. Ycnosus Kowum-
PumaHa n gudpdepeHumpyemMocTb peasibHon u
MHMMOW YacTu (PyHKUUK, KaK ABa HEOBXOANMbIX
ycrnosust andpdepeHLmMpyeMOCT B TOYKE.
[locTaTo4Hoe ycrnosue anddepeHumpyemocTm B
To4ke. Cnocobbl BbIYUCIIEHNS MPON3BOAHON.
OnpegeneHne aHanNUTUYECKON OYHKLUMN, Kak
yHKUMN, anddepeHUnpyeMon B TOHKE U ee
OKpecTHoCTK unun B obnactu. Ceoncrea
aHanMTUYeCKNX PYHKLNNA.

1.4

NHTerpmpoBaHu
e

OnpegeneHuve nHTerpana no kpmson. Ceoncrea
nHTerpanos. Teopema Kowwu anst OagHOCBSA3HON
obnactu. Teopema Kowun ans MHOrocBsi3HOM
obnactu. Teopembl 0 NepBoobpasHbIX. Popmyna
HbtoTtoHa-J1enbHnua. dopmyna Koww.
BeckoHevHasa gnddepeHUnpyemMocTb
aHanuTmnyeckon pyHkumn. MHTerpansHas oopmyna
Ans n-n nponssogHon. Teopema Mopepa. Teopema
Jlnysunnga. Teopema o cpegHEM U NPUHLMAN
MaKCcMMyMa Moaynsi.

1.5

Pagbl

CX0ONMMOCTb YNCIOBbIX U PYHKLMOHANMBbHbLIX PAOOB.
Mpu3Hak abCcontoTHOM CXOANMOCTHN YNCITOBOIO
paga. [Npu3Hak paBHOMEPHOW CXOOUMOCTH
Belepwtpacca yHKUMOHanNbHOro psaga. Teopema
BenepwTpacca o no4neHHom
anddepeHUMpoBaHNN N UHTENPUPOBAHUN
paBHOMEPHO CXOAALLNXCH PSAAO0B, COCTOALLMX U3
aHanuTn4ecknx oyHkumn. CteneHHon pag.
Teopema Abensa. PasnoxeHne aHannTu4eckon
dyHKuum B pag Tennopa. Pag Jlopana.




PasnoxeHne aHannTuyeckon oyHKUUM B psg
JlopaHa.

1.6

Teopus
BblYETOB

Ocobble Toukn. Knaccudumkaumnsa n3onmpoBaHHbIX
ocobbix Toyek. Cnocobbl onpeaeneHnst nopsaka
nontoca. OnpegeneHune BolyeTa. Teopembl O
BblyeTax. Popmynbl BblMUCIEHMS BbIHETOB. Jlemma
>KopgaHa. BbluncneHne nHterpanos € NOMOLLbLIO
BblYETOB: KOHTYPHbIX, NpeobpasoBaHus Pypbe,
HEKOTOPbIX TUMOB UHTErpanos OT AeUCTBUTESTbHOMN
nepemMeHHoON.

1.7

OnepaunoHHoe
ncuncrneHue

Noes onepaunoHHOro NcYMcneHms.
MpeobpasoaHue Jlannaca. O6paTtHoe
npeobpasoBaHue Jlannaca (Teopema MennuHa).
ConcTtea npeobpasoBaHusa Jlannaca.
Mcnonb3oBaHne npeobpasoBaHus Jlannaca ons
pelleHns gudpdepeHumanbHbIX U MHTErpanbHbIX
ypaBHEHWN.

2. [NpakTnyeckme 3aHaTns

2.1

KomnnekcHbie
yucna

UeTbipe dhopMbl NpeacTaBrieHns KOMMNIEKCHbIX
Jyucen (KY): ynopsgoyeHHas napa 4vicen Ha
KOMMSIEKCHOWN NSIOCKOCTU, anrebpanyeckas,
TPUroHoMeTpuyeckas u nokasarensHas. Onepaumm
CpaBHEHUS, CITOXKEHMS, BblYUTAHNS, YMHOXEHNUS U
aenenus Hag K4 B atux dpopmax. dopmynbl
onnepa n Myaspa. Moaynb, aprymeHT, rnaBHoe
3Ha4eHue aprymeHTa, KOMMIIEKCHO COMNPshKEHHoe
4YnCro.

2.2

OnemMmeHTapHble
dyHKUMM

OnemMeHTapHble (PYHKUUKN: KOPEHb N-N CTENEHM,
3KCMOHEHTa, norapndgm, TPUroHOMeTpU4ECcKne (sin,
cos, tg, ctg) n rmnepbonuyeckue (sh, ch, th, cth)
dyHKLUMN, OBpaTHbIE TPUTOHOMETPUYECKME U
runepodonuyeckne pyHkuumn, obLias nokasaresnbHas
n obuias cteneHHasa pyHKuuK. [MaBHoe 3Ha4YeHne
WS rnaBHas BETBb MHOMO3HAYHbIX (DYHKLINA.

2.3

AncbcpepeHumnp
oBaHue

Ycnosusa Kowun-PrumaHa B oekapToBbIX U MONAPHbIX
KoopauHaTax. Micnonb3oBaHve JOCTaTOYMHOrO
ycnoBus anddepeHumpyemocTtu (ycnosusa Kowwum-
PumaHa, nntoc gudpgepeHumpyemMocTb peasibHON 1
MHMMOW YacTu PyHKUUKN) ONst HAXOXKOEHUSA BCEX
Touek, rae pyHkuunsa guddepeHumpyema u
aHanuTuyHa. Tabnvua npon3BoAHbIX
afeMeHTapHbIX PyHKUMA. BbluncneHne
NPOU3BOAHbLIX aHANUTUYECKNX (PYHKLINA.
HaxoxaeHne aHanutnyeckon pyHKUMn no
N3BECTHOM AENCTBUTENIbHON UM MHMMOW YacTu.

2.4

NHTerpmupoBaHu
e

1. MNpsimoe uHTerpupoBaHue. BoluncneHne
MHTErparsnoB 4Yepes npeacrasneHue
noAbIHTErpanbHOro BblpaXXeHUs1 B AEKAPTOBbLIX UMK
NONSAPHbLIX KoopanHaTtax. 2. HTerpuposaHue
aHanuTnyeckux pyHKUnn. Belumncnenuve
WMHTEerpasnoB C UCNOSIb30BaHNEM CBOUCTB
WHTEerpanoB OT aHaNUTUYeCKNX (PYHKUNIN (Teopema




Kowwu ans ogHocBsi3HOM obnacTtu, He3aBUCMMOCTb
OT NYTU MHTErpnpoBaHns, popmyna HeoToHa-
JlenbHuua). 3. BeluncneHne KOHTYpPHbIX
WHTerpanoB OT aHanNUTU4YeCKUX PyHKUNN B
MHOrOCBA3HOM 06nacTu ¢ NCNoNb30BaHNEM
TeopeMbl Kowwn ans MHorocBAsHon obnactu,
dopmynbl Kown n nHterpansHon oopmynsl ans n-
N NPON3BOOHOMN.

2.5

Pagbl PasnoxeHne aHannTU4Yecknx OyHKLMN B pag,
Tennopa B Kpyre aHanMTUYHOCTU (B OKPECTHOCTU
npaBuIIbHON TOYKK). PasnoxeHne aHanUTUYECKNX
dyHKUMI B psa JlopaHa B Konbue aHanUTUYHOCTH
(B OKpPECTHOCTM KOHEYHON 0COBOK TOYKM, B
OKPECTHOCTN BECKOHEYHOCTU, B NPON3BOSTbHOM
konbLe). MNMprembl NCNONb30BaHWUS CTaHAAPTHbIX
pasnoxeHunin: 6eCKOHEeYHON reoMeTpPUYeCcKom
nporpeccuun Ans pasnoxeHus B psabl gpoben;
pasfioXXeHne 9KCMOHEHTbI, CMHYCa, KOCUHYCa U T.4.
ANs1 COOTBETCTBYHOLWMX PYHKUMIA. BbluncneHne
KOHTYPHbIX MHTErpasioB, C MOMOLLbIO Pa3rioXeHUs
nogblHTErpanbHblX yHKUMM B psag JlopaHa.

2.6.

Teopus HaxoxgeHue y 3agaHHON oyHKLUMN BCEX OCODBbIX
BblYETOB TOYeEK, N30NMPOBaHHbIX 0CobbIX Touek (NOT) un
onpegeneHne tuna NOT. Cnocolbbl onpeaeneHus
nopsigka nontoca. Beluncnenue solvetos B NOT.
BbluncneHne nHterpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYPHbIX, NpeobpasoBaHns Pypbe, HEKOTOPbIX
TWUMOB MHTErpanoB OT AeNCTBUTENbHON
nepemMeHHON.

2.7

OnepaunoHHoe | Mcnonb3oBaHne npeobpasoBaHuda Jlannaca ons
peweHuns guddepeHumnanbHbIX U MHTErpanbHbIX
YpaBHEHWN.

ncymcneHune

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

10

HanmeHoBaHne TeMbl

Buabl 3aHATUI (KONMYECTBO YacoB)

n/ (pasgena) Mpaktnye | JlTabopat [amocTosTen
JNekuun Bcero
n ANCLUNNNHBI ckue OpHble bHas paboTta
1 | KomnnekcHble Yncna 2 4 2 8
5 OnemeHTapHble 5 4 3 9
dyHKUMM
3 | OvddepeHumnpoBaHmne 2 4 3 9
4 | NHTerpupoBaHue 2 6 4 12
5 | Pagpbl 2 6 4 12
6 | Teopus BblHETOB 4 6 4 14
7 OnepauunoHHoe 5 4 5 8
ncyucneHue
WToro: 16 34 22 72




14. MeToaunyeckune ykasaH1a Ansa ody4varowmxcs N0 OCBOEHUIO ANCLUNIIUHBI

Mpn M3yYyeHnn gucumnimHbl peKoMeHAYeTCsl UCNOoNb30BaTh cneayowmne cpeacTaa:

- MaTepwuarnsl, BoliknagbiBaemoble B kypce TOKI Ha 6a3e noptana edu.vsu.ru;

- pEKOMEeHAYyEMY0 OCHOBHYIO 1 AOMONHUTENBHYO NUTEpaTypy;

- METOANYECKNE YKa3aHNs 1 Nocobus;

- KOHTPOMNbHbIE 3a4aHnsa AN 3aKpensieHns TeoPEeTUYECKOro maTepmana;

- ANEKTPOHHbIE BEPCUMN YH4EOHNKOB M METOANYECKMX YKa3aHUA AN BbINONHEHNS
npakTuyecknx pabor.

dopma opraHu3auumn caMmocTosaATeNbHOM paboTbl: MOArOTOBKA K ayAUTOPHbBIM 3aHATUAM;
BbINOSIHEHNE JOMALUHUX 3a[4aHWI; BbIMNOSTHEHNE KOHTPOMbHbIX paboT.

15. MNMepevyeHb OCHOBHOM W AOMONMHUTENILHOW nUTepaTypbl, PeCYypCOB WHTEPHET,
HeobXxoAMMBbIX ANsi OCBOEHUA AUCLUMNIIUHDbI:

a) OCHoBHasi nuTeparypa:

Ne

NcToYHMK
n/n

KpynuH B.I. Beiclwaa matematumka. Teopunsa qoyHKLNW KOMMIEKCHOMO
nepemeHHoro. OnepaumoHHoe ncuncnenne. C60pHUK 3agay € peLLEHNAMUN:
y4yebHoe nocobwue / KpynuH B.I"., Masnos A.J1., NMonos J1.I — Mockea: M3WU,
2019. — c. — Bebicwasa matematuka. Teopust yHKUMIA KOMMNEKCHOMO
nepemeHHoro. OnepaumoHHoe ncuncnexHme. C60pHUK 3agad ¢ peLleHnsIMm
[OnekTpoHHbIN pecypc]: yuebHoe nocobue / KpynuH B.I. - M.: U3pgatenbckuin oom
M3W, 2019. — ISBN 5-383-01224-6. —
<URL:https://www.studentlibrary.ru/book/ISBN9785383012246.html>.

lNopywknHa H.B. MatemaTuka: Teopust pyHKLNN KOMMNIIEKCHOrO NepPeMEHHOrO:
npakTukym / NlopywkunHa H.B., Kapaces B.A., J1éBwwuHa I.’I. — Mocksa: MUCuC,
2019. — 101 c. — MatemaTtuka: Teopus yHKUMIA KOMMIEKCHOIO NEPEMEHHOro
[OnekTpoHHbIN pecypc]: npaktukym / H.B. lNopywkunHa, B.A. Kapaces, I".[.
JliéswuHa. - M.: MUCuC, 2019. — ISBN 5-907061-15-6. —
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.html|>.

0) gononHuTenbHas nuTepartypa:

Ne
NcTouHuk
n/n
CewHukoB A.l. Teopust YHKUUIN KOMNIIEKCHON NepeMEHHON: y4ebHuK ang
cTya. du3. cneymnanbHocTen n cneunansHocTh "lMNpuknagHas matematuka" / A.T.
1 CeewHukoB, A.H. TnxoHoB; Mock. roc. yH-T um. M.B. JlomoHocoBa. — M3a. 6-€,

ctep. — M.: ®duamatnut, 2004. — 335 c.: un. — (Kypc BbicLIen maTemMaTkn 1
MaTtemartmyeckon puankm / nog peq.: A.H. TuxoHosa [v gp.]; Bein. 5)
(Knaccuyeckun yHusepcuteTckum y4ebHuk). — ISBN 5-9221-0133-1.

Cwunpopos HO.B. Jlekuuun no Teopmm yHKLNN KOMMIEKCHOMO NePEeMEHHOro:
2 yuebHuk / KO.B. Cugopos, M.B. ®epoptok, M.U. LabyHmH. — Mocksa: Hayka,
1989. — 477.



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

Teopua pyHKUUI KOMMNEKCHOM NepeMEHHON: y4ebHO-MmeToan4eckoe nocobue
no cneumansHoctsam: 010801 (013800) - Pagnoduamka n anektpoHuka, 010803
(014100) - MrKpO3neKkTpoHMKa 1 NonynpoBoaHnkosble npnbopsl, 010701
(010400) - dunsuka / BopoHex. roc. yH-T; cocT. E.. [lepeBsarnHa. — BopoHex :
nor Bry, 2005 .— 39 c. : un. — bubnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PeweHve 3agady no metogam matematmyeckon usmku: Yyeb.
4 nocobue / A.A. Kocapes, H.®. Jopmoguxuna, J1.A. KpynuubiHa. — BopoHex,
1982. — 84 c.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (ouumanbHble pecypcbl
NHTEpHET)":

Ne
n/n
1 www.lib.vsu.ru — 3Hb BI'Y

2 http://e.lanbook.com/ - 9BC «JlaHb»
3 http://www.book.ru/ - 36C «Book.ru»

* BHavane ykasbiBatotca OBC, ¢ KoTopbiMU nmMmetoTes gorosopa y BIY, 3atem OTKpbIThble
3NeKTPOHHO-0bpa3oBaTenbHbIE pecypchbl

Pecypc

16. MNepeyeHb yyeOHO-MeTOAMYECKOrO 0becrneyeHUss AnNA caMoCToATeNIbHOU paboThbl
(y4ebHo-meTOaMYECKME pekoMeHaaunn, Nocobus, 3agadHnki, MeTogmyeckue ykasaHus no
BbIMOMHEHWNIO NPAaKTUYECKUX (KOHTPOIbHLIX) paboT 1 ap.)

Ne

n/n NcTouHuK
Teopua (pyHKUUIN KOMMNEKCHOM NepeMeHHOoN: y4ebHOo-meToanyeckoe nocobue
no cneumansHoctsam: 010801 (013800) - Pagnoduamka n anektpoHuka, 010803
1 (014100) - MyKpO3aneKkTpoHuKa 1 NonynpoBoaHukosble npnbopsl, 010701

(010400) - dunsuka / BopoHex. roc. yH-T; cocT. E./. [lepeBsarnHa. — BopoHex :
Jlon Bry, 2005. — 39 c. : un. — bubnwuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

Kocapes, A.A. PelleHure 3agay no metogam matemMatnieckomn punaunku: Yyeb.
2 nocobue / A.A. Kocapes, H.®. lopmoguxumHa, J1.A. KpynuubiHa. — BopoHeX,
1982 .— 84 c.

17. UHchbopmaLMOHHbIe TEXHONMOIMU, UCNonb3yeMble Ans peanusaumm y4ye6Hou
AUCLUUNINHBI, BKITIOYas nporpaMMHoe obecnevyeHne n MHOpPMaLMOHHO-
cnpaBo4Hble cucTeMbl (NP HEOOXOAUMMOCTH)

Kypc «Teopus doyHKUMIA KOMMnekcHon nepeMmeHHon» (TPKIT) Ha Base nopTana edu.vsu.ru.
18. MaTepmnanbHO-TeXHU4YECKoe obecnevyeHne AUCLUNIUHDbI:

(npn ucnonb3oBaHuK nabopaTopHoro obopyaoBaHWS YkasbiBaTb MOMHbLIA NEPeYeHb, Npu
6onbLwoM KonmMyecTBe 000pyAOBaHNSA MOXHO BbIHECTU OAHHLIN pasgen B NPUITOXEHUE K

paboyen nporpamme)

JlekumoHHas ayountopus.



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

19. ®OHA OLEHOYHbIX CPEeACTB:

HanmeHoBaHue
No pasnena NHankaTop(bl)
n/n AVCLIMNNMHbI KomneTteHumsi(n) | LOCTUXEHUS OueHouHble cpeacTaa
(Moynsl) KoMneTeHuumn
OrkK-1.1
1 Pasgenbl 1-3 KoHTponbHas pabota 1
OrlnkK-1.2
OrkK-1.1
2 Pasgenbl 4-5 OrlK-1 KoHTponbHas pabota 2
OrlnkK-1.2
OrkK-1.1
3 Pasgenbl 6-7 KoHTponbHas pabota 3
OrlnkK-1.2
[MpomexyToyHas aTTectaums Hepeqe:n;;gggg;mqecmx
cpopma KOHTPONS - 3a4eT MpakTuyeckoe 3agaHve

20. TunoBbIe OLEHOYHbIe cpeaAcTBa U MeToAMYeCKMe MaTtepuanbl, onpegensiowme
npouenypbl oLeHUBaHUA

20.1 TeKyWw M KOHTPONb yCNEeBaeMoCTH

KoHTponb ycneBaemocTy No AUCLMUNIIMHE OCYLLIECTBNSETCS C MOMOLLBIO CNeayoLLImX
OLIEHOYHbIX CPeaCTB:

— KOHTPOnbHbIE paboThl;

MepeyeHb 3agaHUN ANA KOHTPOSbHbIX paboT
Kontponbnas padora Ne 1
KM 1

1. KOMIUJIEKCHBIE UNCJIA
2-3i
14+3i°

1.1. Haiinute Rez, Imz, |z|, argz, (—m<argz < m) , ecinu z=

1.2. Beruucaure: (l\/§ — 1)9.

2. OJIEMEHTAPHBIE ®YHKIIMN
2.1. Haiigure Bce 3Hauenuss GyHkumid f(z) B ykasaHHbIX To4ykax. OTBET mNpHBEIUTE B
anredpanueckoit popme f(z)=u+iv:
a) e mpu z=3 — 2i; B) Vz npu z=8i;
0) sinz npu z= — i, r) Lnz npu z= — 5.
2.2. HaiiiuTe Bce KOPHU ypaBHEHHUS: COSZ=2.

3. IMODEPEHIITMPOBAHUNE
3.1. Haiinure Bce Toukw, tae ¢yukuus f(z)=zlmz: a) nuddepenmupyema; 6) aHaIUTHYHA.
Haiinure npousBonnyto B Toukax 1uphepeHIupyeMOCTH.




3.2. Jlna ananutuueckoii pynkuuu f(z)=u(x,y)+iv(xy) ussectno, uro u=x? — y — 2x, f(0) =
0. Haiinure pyHkmio v.

KM 2

1. KOMIIJIIEKCHBIE YN CJIA
1.1. Haiinure Rez, Imz, |z|, argz, (—m<argz < m) , eciu z= 3,_2;

i
10
1.2. Beruucaure: (—\/§ — i) .

2. OJIEMEHTAPHBIE ®YHKIIUU
2.1. Haiigure Bce 3Hauenuss GyHkumil f(z) B ykasaHHbIX TO4Ykax. OTBET mNpHUBEIUTE B
anredpanueckoit popme f(z)=u+iv:
a) e npu z= — 2 + 3i; r) z npu Zz=161;
B) chz npu z=2i; e) 27 npu z=i.
2.2. HaiinuTe Bce KOpHU ypaBHEHUS: SINZ=2.

3. JUDODPEPEHIINPOBAHUE
3.1. Haiinute Bce Toukm, rme ¢yukuums f(z)=zRez: a) muddepenuumpyema; 0) aHaIMTHUYHA.
Haiinure npou3BoAHYIO B TOUKax TUPPEPEHIUPYEMOCTH.
3.2. Jlns amamurnyeckor ¢yukiun f(z)=u(x,y)+iv(x,y) ussectHo, uro u=e*cosy, f(0) = 1.
Haiinure dynkiuro v.

Kontpoabnasi padora Ne 2
Kumi

4. UHTETPUPOBAHUE
4.1. Beruucnute UHTETPaIbL:
a) fyZRede, IJIe Y — OTPE30K NMpsAMOM OT TOUkH z; = 0 510 z, = 1+i;

6) [ +istimna > THE YT — moMyoKpysHOCTS 2| = 2, Imz 2> 0;
B) fy+chzdz , tie y+ — monmyoxpyxuocts |z| = 1, Rez = 0;

r) fy_sin(zeh)dz , TIe Y~ — OKpyXHOCTb |z — i| = 1.

5. PAbI
2
5.1. Pasnoxure ¢ynkuuwo f(z) = zZ_+1 B psan Jlopana B okpectHocTu Touek: a) z=0; 0) z=0;

B) z= — i. B kaxxmoM ciydae onpenenuTe 001acTh CXOAUMOCTH PSJIOB.
3z+1

z2—-7-6

5.2. Paznoxute QyHKIUIO B psizt Jlopana B koneie 2 < |z| < 3.

KM 2

4. UHTEI'PUPOBAHUE
4.1. BprauciauTe MHTETpabl:
a) fyRezImzdz, IJIe Y — OTPE30K MpsMOM OT ToukH z; = 0 10 z, = 1 + 2i;

0) fy+|Z|Rezdz , e y+ — nmonyokpyxuocts |z| = 1, Imz = 0;
B) fy+shzdz , tne y* — monyokpyxHocTs |z| = 2, Rez > 0;

r) fy vamds > THE YT — OKpyxkHOCTS |Z| = 2.



5.1.

5.2

6.1.
6.2.

7.1.

6.1.
6.2.

7.1.

5. PSIJIBI

Pasnoxwure Qpynkmumio f(z) = ﬁ B psan Jlopana B okpecTHOCTH Touek: a) z=0; 6) z=oo; B) z=i.

B KaXXa0oM Ciiydac OIpEaCInTE obnacThb CXOOUMOCTH PAJOB.

Paznoxure GpyHKIHIO B psax Jlopana B xonblie 1 < |z| < 2.

z2+47-2
Kontpoabnasi padora Ne 3
KM 1

6. TEOPUS BBIYETOB
Haiinmure Bce UOT dynkuuu f (z)=z3cos i, ONPEACIUTE UX TUI U BBIYUCIIUTE BHIYETHI.

Breruncnure uHTErpansl:
a)Sﬁ [ yTilz—2| =3; )f ;:mxdx .
yoz- z3 0 x2+2x+5’

e @tdt, »>0.

6) fo (x2+4)2; ) f_°° t2-2t+2

7. OIIEPALIMOHHOE NCUNCJIEHUE
Pemmmre nuddepennmansHoe ypaBHeHHE, HCIIONIB3Ys peoOpa3oBanue Jlamaca:
u ' +u’ =1, u(0)=u'(0)=u (0) = 0.

KM 2

6. TEOPUS BBIYETOB
Haiinute Bce UOT dyukuuu f (Z)ZZZSin i, OIPEAETIUTE UX TUIl U BEIYUCIUTE BBHIUETHI.

Breruncnure uHTErpansl:
a)§ +ez W ]/+: |z —2| =3; )J- cosxdx ;
v _4Z —0 x2-4x+5

t —iu)t
6) fo (x2+9)2; r) f_oo 241 € dt, w>0.

7. OIIEPALTMOHHOE NCHUCJIEHUE
Pemmre nuddepennmansuoe ypaBHeHHE, HCIIOb3Ys ITpeodpa3oBanue Jlamaca:
u’ —u=sint, u(0) = -1, u’(0) = 0.



20.2 NMpomexyToyHas atTecTauus

MpomexyToyHas aTTecTaums No AUCLUMMNITMHE OCYLLECTBIISIETCS C NMOMOLLbIO CreayoLLmX
OLIEHOYHbIX CPeACTB:

— cobecepoBaHue no TeopeTn4eCKkMM BOrpocam,
— NpaKkTn4eckne 3agaHug,

MepeyeHb TeopeTUYECKUX BONPOCOB K 3a4eTy

KOMIMJIEKCHbBIE YNCIIA

1. OnpepeneHne KomnfekcHoro w4ucna. Anrebpavyeckasi, TPUrOHOMETpuYeckas W
nokasaTenbHasi (POPMbl KOMMIIEKCHOMO YMcha.

2. ®opmyna Owunepa. dopmyrna Myaspa. Mogynb, aprymeHT, rnaBHOe 3Ha4veHue
aprymeHTa.

3. leomeTpuyeckasn nHTepnpetTaumst onepaumin Hag KOMNIIEKCHLIMU YnUcnamu.
4. Ccpepa PumaHa. beckoHe4HO yaaneHHasa Toyka.

ANEMEHTAPHbBIE ®YHKLNA

5. OnpegeneHune yHKUMN KOMMIIEKCHOIO NEPEMEHHOr0. ONieMEHTapPHbIE PYHKLUK:
5.1. KopeHb n-n ctenexHu.
5.2. OKcnoHeHTa.
5.3. Jlorapudpm.
5.4. TpuroHomeTpuyeckume (sin, cos, tg, ctg) dyHKUUN.
5.5. NTmnepbonunyeckune (sh, ch, th, cth) dpyHkumn.
5.6. O6paTHble TPUrOHOMETPMYECKME (DYHKLNN.
5.7. O6paTHble runepdbonunyeckne PyHKLMN.
5.8. Obwas nokasatenbHas u obwasa cteneHHas yHKLUMN.
6. BblaeneHune rnaBHON BETBM MHOMO3Ha4YHbIX pyHKUuM (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANOOEPEHLIMPOBAHUME

7. lNpegen dyHkuun. HenpepbiBHocTb. OnpegenexHve npowussogHon. OnpegeneHune
dyHKUMK, anddepeHUNpyeEMOn B TOUKE.
8. Ycnosus Kowun-PumaHa, kak Heobxoanmoe ycnosme anddepeHumpyeMoCcT B TOYKE.

9. OuddepeHumpyemocTb peanbHOM M MHUMOW 4YacTu (PyHKUMM, Kak Heobxogumoe
ycnosue anddepeHUnpyeMoCcT B TOUKE.

10. JocTtato4yHoe ycnosue guddepeHUNpyemMoCcTn B TOYKE.
11. Cnocobbl BbIMNCIEHNSA NPON3BOAHON.
12. Onpepenenne aHanutuyeckon dyHKumMn. CBONCTBA aHaNUTUYECKUX (PYHKUMIA

(Hel'lpeprBHOCTb, aHaNMTUYHOCTb KOMNO3nuUunun, ypaBHEHUA J'Iannaca).

WHTEMPPOBAHWE

13. OnpegeneHve nuterpana no kpueson. CBOMCTBa UHTErparnos.
14. Teopema Kowmn gns ogHocBA3HOM obnacTtu.



15. Teopema Kowwn onsi MHOrocBa3HoOM obnacrtu.
16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-JlenbHuua.
17. ®opmyna Kowmn.
18. beckoHeyHas guddepeHUMpYEMOCTb aHanuTuyeckon yHKumMn. WHTerpanbHas
dopmyrna ans n-n NPonU3BOSgHOMN.
19. Teopema Mopepa. Teopema Jlnysunns.
20. Teopema o cpegHEM M MPUHLMIN MakCUMyMa MoAyrs.
PAObI

21. CxoanMOoCTb YMcrnoBoro psga. NpuaHak abCcontoTHOM CXO4MMOCTM YMCIOBOrO psaaa.

22. CxogumocTb  (pyHKUMOHanbHoOro psga. [lpu3Hak paBHOMEPHOM CXOOUMOCTU
BenepwTtpacca.

23. Teopema Benepwtpacca 0 noyneHHOM AnddepeHLMpoBaHUM U UHTENPUPOBaAHUN
paBHOMEPHO CXOASALUMXCS PSAOB, COCTOALLMX U3 aHaNUTUYECKNX OYHKLINIA.

24. CteneHHou psa. Teopema Abens.
25. PasnoxeHune aHanntudeckon oyHKUnmM B psg Tennopa.
26. Pap JlopaHa. PasnoxeHue aHanutudeckon pyHKummn B psg Jlopaxa.

TEOPUA BBIYETOB

27. Ocobble Toukn. Knaccugumkaums nsonmpoBaHHbIX 0COBbIX TOYEK.
28. Cnocobbl onpegeneHns nopsiaka nostoca.
29. OnpegeneHue BblideTa. OCHOBHasi TeopeMa O Bbl4eTax. Teopema O CyMME BbIYETOB.
30. dopmynbl BbIYUCNEHNS BbIYETOB.
31. BbluMcneHne nHTerpanos ¢ NOMOLLbIO BbIYETOB:
31.1. KOHTYpHbIE UHTEerparnol 4Sy+f(z)dz

31.2. NInuTerpansl Buaga foan(cosx,sinx) dx.

Pp(x) _ amx™+..+ajx+ag
Qn(x) ~ bpxM+.+bix+bg |
Pm(®) iax
Qn(x)

31.5. NHTerpansl B1aa fjooof(x)dx, rae f(x)=g(x)cos(Ax), f(x)=g(x)sin(Ax).
32. Jlemma XXoppaaHa.

31.3. NHTerpanbl B1aga ffooof(x)dx, rae f(x) =

31.4. UnTerpansl Buga [ . f(x)dx, rae f(x)=g(x)e™ =

OMNEPALUMOHHOE UCHNCITEHME

33. Wpes onepaumoHHoro wucuyucnenusi. [lpeobpasosaHue Jlannaca. O6nacTtb
paBHOMEPHOW CXOAUMOCTU N aHaNUTUYHOCTMW.

34. ObpaTHOoe npeobpasoBaHue Jlannaca. Teopema MennuHa.
35. Ceoncrtea npeobpasoBaHus Jlannaca.



MpakTuyeckune 3agaHus K 3ayeTy

Ha 3a4eT BblIHOCUTCS Hanboree emMkas U cogepxaTernbHas Tema Kypca — 3TO BblUMCHeHMe
MHTerpanos C NMOMOLLbIO BbIYETOB. [prMepbl UHTErparnos:

L Eﬁzl =2 z2(z 1) dz — konTypHbIe fﬁ +f(@)dz

2. fozn & —Bm[af R(cosx,sinx) dx.

2+cosx
© dx Py (x)
3. e~ mma [ gy O
4. f_wg ?iz dx —suma [, g(x)e™dx.
5. f_ooxzcoséis dx — an[af g(x)cos(Ax)dx, f_tg(x)sin()\x)dx.
YpoBeHb
Kputepumn oueHmBaHNA KOMMNETEHLUMI chopmuposaHHocT | LLkana oueHok

N KOMMNETEHLINN

O6y4atomnncs B NorHOM mepe Brageet
NOHATUNHBIM annapaTomM N TEOPETUYECKNMMU
OCHOBaMW AUCLMNIINHBI, CNOCOOEH [NoBbILEHHbIN OTnunyHo
UNACTPMPOBaTb OTBET NpuUMepamu, baktamu, YPOBEHb
OaHHBIMU Hay4HbIX UCCreaoBaHuUm, MPUMEHSATb
TEOpEeTMYECKME 3HAHNA ONS PELLEeHMs
NpakTU4eCKNX 3agady AaHHOM OUCUMNNUHGI.

O6y4atomnmncs B NonHOM Mepe Brageet
NMOHATUNHBIM annapaToM N TEOPETUYECKUMMU
OCHOBaMW AUCLUMMNHBI, cnocobeH
UNNCTPMPOBaTb OTBET NpuMepamu, dbaktamu,
AaHHbIMWN Hay4HbIX UCCregoBaHNA, MPUMEHSITb
TEOpEeTMYEeCcKMe 3HaHNA ONs pPeLleHus
NPaKTUYEeCKNX 3agad AaHHOWM ANCUMMNITUHDI.
JonyckaeT owmnbKkM Npun peLueHnm 3Tux 3agad.

basoBbIn ypoBeHb XopoLuo

O6y4aromnmncs YacTM4HO BriageeT NOHATUNHBIM
annapaTomM 1 TeEOPETUYECKMMM OCHOBaMMU
ANCLMNIIMHBI, cnocobeH MnnicTpupoBaThb
OTBET NpumepamMmn, paktamu, AaHHbIMU MoporoBbin YpoenetsopuTte
Hay4HbIX UCCreAOBaHUN, MPUMEHATb YPOBEHb NbHO
TeopeTnyeckme 3HaHNa Ans peLleHuns
NpaKTUYeCcKnX 3agad AaHHOW ANCLMNIINHBI.
JonyckaeT owmnbKn Npu peLeHnn 3Tnx 3aga.

OTBET Ha KOHTPOSNBHO-N3MEPUTENBHbIN
maTepuan He COOTBETCTBYET NtobbIM
TpeM(YeTbIpEM) U3 NEPEUNCTIEHHBIX Heynosnetsopu
nokasatenen. ObyyatoLmmnca geMoHCTpupyeT TenbHO
OTPbIBOYHbIE, PparMeHTapHbIE 3HAHWUS,
Jonyckaet rpyoble oLnOKM.

OueHKa 3HaHUIN, yMEHUI U HABbIKOB, XapaKkTepuaytoLas atansl popMmnpoBaHus
KOMMEeTeHUMIN B paMKax U3ydeHNa QUCUMUNIIMHBI, OCYLLECTBASIETCH B XOA4e TEKYLLEen u
NPOMEXYTOYHOU aTTecTauni.



Tekylwaqa atTectaums NPOBOAUTCHA B COOTBETCTBMM C [1onoxeHnem o TekyLiemn
aTTectaumm obyyaroLmxcsa no nporpaMmmam BbiclLuero obpasoBaHnst BopoHEXCKoro
rocyaapCTBEHHOro yHMBepcuTeTa. Tekylasa artectaums npoBoauTcs B goopme(ax)
NMMCbMEHHOIO ONPOCa M KOHTPOSbHbIX paboT. Kputepumn oueHnBaHna NpuBEAEHbI BbILLE.

lMpomexyToyHasa aTTecTaumnsa NpoBOAUTCS B COOTBETCTBUM C NonoxeHnem o
NMPOMEXYTOYHOWN aTTecTauumn obyyaroLwmxcs No NporpaMmmam BbicLLero obpasoBaHus.

KoHTpOrbHO-n3MepuTenbeHble MaTtepuarsl NPOMEXYTOYHOW aTTecTauum BKITHOYaKT B
cebsa TeopeTryecKkne BONPOCHI, MO3BONSAIOLLME OLEHUTb YPOBEHb MOMYyYEHHbIX 3HAHUN.
Mpn oueHMBaHUN NCNOMb3YTCA KAa4eCTBEHHbIE LWKarbl OLueHOK. Kputepun oueHnBaHus
npuBEAEHbI BbILLE.



NIUCT COIMACOBAHUA
PABOYASA MPOMPAMMA YYEBHOW ONCLIMMNNHBI

OucumnnunHa: 51.0.11.06 Teopuns dYHKLNIA KOMMIIEKCHOIO NEPEMEHHOrO.

HanpasneHue/cneymansHocTb: 14.03.02 AgepHble hmnsnka n TEXHONOTUMN.

I'Ipocbwnb noaroToBkn: Pu3amka atToMHOro gapa 1 Yactu.

dopma o0byyeHuns: ovHas

Y4yeOHbIn roa; 2026/2027

OTBETCTBEHHbIN UCMOMHUTENb

3aBeayrowmi kaceapon matemaTn4ecKkov

PU3NKN U MHPOPMALMOHHBIX TEXHOMOMMN Mepecenkos C.A.28.06.2024

NcnonHutenu

[oueHT Kadheapbl MaTeMaTn4eCcKom

PU3NKN U MHPOPMALMOHHBIX TEXHOSOMMN PatnHep H.M.28.06 2024

COIMACOBAHO

KypaTtop OOMN BO no HN/C .2024
noonuce pacwugpposka noonucu

3aB. otaenom obcnyxmsaHua 3HB .2024
noonuce pacwugpposka noonucu

[Mporpamma pekomeHgoBaHa Hay4yHO-MeETOANYECKMM COBETOM (DM3MYECKOro dhakynbTeTa,

npotokon Ne6 ot 27.06.2024r.




