MMNMHOBPHAYKN POCCUA
OENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITIbHOE YHPEXXOEHUE
BbICLUETO OBPA3OBAHUA

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

YTBEPXOAIO

3aBeqytowmm kaegpomn
MaTeMaTuyeCcKon On3snKn

N MHPOPMALMNOHHBIX TEXHOSTIOrMUM

bep ( C.A. Mepecenkos

28.06.2022r.

PABOYAS MPOrPAMMA YYEBHOW ONCLMNITUHBI

51.0.19 Teopua dpyHKLUNA KOMNIIEKCHOro nepeMeHHOro

1. Kog ¥ HaumMeHOBaHMe HanpaBlieHUs1 NnoAroToBku/cneynanbHOCTH:

03.03.03 Paguodunaunka

2. Mpodunb nogroroBku/cneunanmsauma: Pagnodmsnka n aNeKTPOHUKA.

3. KBanudumkauua BbinyckHuka: 6akanasp
4. ®opma o6yyYeHUA: 0YHas

5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnumHbl: 0803 kadegpa maTemMaTuyeckomn

dU3nKM n NHOOPMAaLIMOHHBLIX TEXHOJIOTUN

6. CoctaButenu nporpammsbl: [epecenkoB Cepren AnekceeBnY, JOKTOP hunamko-

MaTeMaTUYECKUX HayK, OOLUEHT, 3aBeayroLwmnn kKadeapon.

7. PekomeHpgoBaHa: Hay4yHo-MeToaAMYECKMM COBETOM bumamndeckoro dakynbTeTa, NPOTOKOS
Ne6 ot 27.06.2022r.

8. YueGHbIn rop: 2023/2024 CemecTtp(bl): 3



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llenbio ocBOeHUS y4ebHOM ANCUNnmHbI 9BrsieTcs: hopmMupoBaHue y obydatoLmxcs
onpeerieHHoro coctaBsa KoMneTeHunin (pesyrnbTaToB OCBOEHUS) AN NOATOTOBKU K

npodeccnoHanbHON AeATeNbHOCTH.
3agaym y4ebHOM ANCUNNAUHBI:

n3ydyeHue onepaumim ¢ KOMMAEKCHbIMW Yucnamu, yHKUUN KOMNNEKCHOTO NepeMeHHOro,
ycnosuun Kowun-PrumaHa, nHterpanoB No KpuBbIM B KOMMMEKCHOW MIOCKOCTU, METO0B
pasnoXeHns aHanUTU4eckux PyHKUnM B paabl Tennopa u JlopaHa; npumeHeHne Teopum
BblYETOB ANA BbIYNCIIEHUSA NHTErParoB Mo 3aMKHYTbIM U BECKOHEYHbIM KOHTYpaMm, nsyvyeHue
MEeTOA0B aHaNMTUYECKOro NpoaomkeHus, npeobpasoBaHus Jlannaca v onepaumoHHOro
ncuyncneHus.

10. MecTo yye6HOM AucLUMNNUHBLI B cTpyKType OOI:

«Teopusa yHKLNA KOMMNNEKCHOTO NEepPEMEHHOro» OTHOCUTCS K 6a30BOM YacTu
MaTemMaTMYeCcKoro n ectectBeHHoHay4Horo uukna. TOKI asnaeTcs npoaomkeHnem
MaTeMaTM4YecKoro aHanmsa u LWMpOoKO NCMONb3yeTCcs BO BCEX pasferiax TeopeTnyecKomn
PU3nKK, a Takke B pagnodusmnke 1 afekTpoHuke. « Teopus QyHKLUNA KOMIMIEKCHOMOo
nepemMeHHOro» OTHOCUTCA K YUCIy (pyHOaMeHTarnbHbIX pa3genoB COBPEMEHHON MaTeMaTUKu.
3HaHne oCHOB « Teopun (PYHKUUIN KOMMNSIEKCHOIO NePeMEHHOro» SIBMsIeTCA BaXXHOW
cocTaBnswLwen obLien MaTemaTU4eCKON KynbTypbl BbIMYCKHUKA.

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi MO AucuunnvHe/Moaynto (3HaHWUA, YMeHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpaMmmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX OOCTUXKEHUS:

Kog HasBaHve Koga( WNHankaTop(bl) lMnaHupyemble pesynbratbl 06y4eHns
KomMneTeHummn bl)

OlK- | CnocobeH Ol1K- | Bnageet 3HaHuaAMN | [leMOHCTpPUPYET 3HAHNA OCHOBHbIX

1 NPUMEHATb 1.1 dyHOaMeHTanbHbIX | onepaunin ¢ KOMMNEKCHbIMU
6a3oBble pasgenos 4Ymcriamum, OCHOBHbIX 3fIEMEHTAPHbIX
3HaHUA B MaTtemMaTuKu, YHKLMA KOMMNEKCHOIO
obnactu HeobxoanmbIX Ans nepemMeHHOoro, onpegeneHue
dn3nKn n peLleHns TUNoBbIX aHanuMTU4eckom PyHKLUNN, OCHOBHbIE
paanogU3nNKnN n npodeccnoHanbHbIX | CBOMCTBA U TEOPEMbI aHANMTUYECKNX
1nCrnonb3oBaTb 3agad. dOYHKUMNA.
nx B
npodeccuonan | OFK- | OueHunBaeT rpaHnlbl | YMeeT onpeaensaTs obnactb
bHOA 1.2 | npuMeHMMocTu n aHanUTUYHOCTU (DYHKLINIA
AEATENbHOCTH, ucnonbsyer KOMMMEKCHOro NePEMEHHOTO,
B TOM 4ucne B Maremarieckne onpepaensieT ocobble TOUKM U UX TUH,
cepe Moagenu,
S HEOBXOAUMbIE AMSt packnagbiBaeT aHanE/lequKme
[eSITENbHOCTM. pPEeLLeHUs! TUMOBbIX dyHKuMK B pagbl Tennopa u JlopaHa,

npodgeccmnoHarnbHbIX
3agau.

NMPUMEHSAET TEOPUIO BbIYETOB ANS
BbIYUCNEHNSA UHTErPanoB no
3aMKHYTbIM 1 GECKOHEYHbIM
KOHTYypaMm.




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

dopma NpoMexXyTO4YHOM aTTecTauum: 3a4yeT

13. TpypoemkocTb No Buaam y4yebHom paboTbl

TpyaoemMKoCTb
Bup yue6Hoi paboTbl Bcero o cemecTpam
3 ceMecTp
AyanNTOpHbIE 3aHATUS 50 50
nexkuumn 16 16
B TOM Yncne: | npakTunyeckue 34 34
nabopartopHble 0 0
CamocTtosaTensHas paboTta 22 22
B TOM YuUcne: KypcoBas paborta (MpoekT) 0 0
dopma NpoMexyToyHOW aTTecTaumnm 0 0
(3k3ameH — 4ac.)
WToro: 72 72
13.1. CopepxkaHme gUCLUMNIINHBI
n/n Peannsauus
pasgena
HavmeHoBaHu ANCLMNINHBI
e pasgena CopepxaHue pasgena AMCUnninHbI C NOMOLLbIO
ANCLUUNIINHBI OHNamnH-
Kypca,
QYMK *
1. Ilekumn
1.1 | KomnnekcHble | OnpeaeneHne komnnekcHoro ymcna (K4), kak
yucna ynopsgoYeHHON Napbl 4ENCTBUTENbHbBIX YACEN Ha
KOMMEKCHOWN NNOCKOCTU C BBEAEHHBbIMU Oonepaunsmm
CpaBHEHUS, CITIOXKEHMUS, BbIYUTAHUSA, YMHOXEHUSA Y
aenennda. Anrebpaundeckasi, TpUroHoMmeTpuyeckas u
nokasatesnibHaa popmbl KM. Onepauumn Hag K4 B aTunx
dopmax. Popmynbl dunepa n Myaspa. Moaynb,
apryMeHT, rnaBHoOe 3Ha4YeHne apryMeHTa, KOMMieKCHO
conpsibkeHHoe ymncno. CBoncTea onepauum:
KOMMYTaTMBHOCTb, aCCOUMATUBHOCTb,
ANCTPUBYTMBHOCTL. ['eomeTpuyeckas uHTepnpeTauns
onepaunin cnoxeHus n ymHoxeHuna. Ccpepa Pumana.
becKkoHeYHOo yganeHHas Touka.
1.2 | OnemeHTapH | OnpegeneHue OYHKLUUN KOMMIEKCHOrO NePeMEHHOrO.
ble (PYHKLMM OnpepneneHnsi 1 OCHOBHbIE CBOMCTBA 3fIEMEHTapHbIX
PYHKUMI: KOPEHb N-1 CTENEHWN, SKCMOHEHTA, fiorapudm,
TpUroHomeTpuyeckume (sin, cos, tg, ctg) n
runepbonuyeckue (sh, ch, th, cth) dyHkumm, obpaTtHblie
TPUroOHOMETPUYECKNE U runepbonnyeckme yHKUNN,
obLan nokasaTtenbHasa n obwas creneHHasa OyHKUMW.
(MaBHOE 3HaveHue Unn rnasHasi BETBb MHOrO3HaYHbIX
YHKUMNA.
1.3 | OndbcbepeHun | Mpegen yHkunn. HenpepbiBHOCTb. OnpeaenexHne
poBaHue npounssogHon. OnpegeneHne yHKUNN,




anddpepeHumpyemon B Touke. Ycrnosua Kowm-PrumaHa
n ouddepeHUnpyemMmocTb peansHON 1 MHUMOW YacTu
YHKUMN, KaK ABa HEOBXOAUMbIX YCIOBUS
anddepeHuMpyemMocTun B Todke. [loctaTouHoe ycrnosue
anddepeHumpyeMmocTn B Todke. Cnocobbl BbIMUCTIEHNS
npounssogHon. OnpeaeneHne aHanUMTUYeCKon yHKUNN,
Kak oyHKUUK, andodepeHUnpyemMon B TOUKE U ee
OKpeCTHOCTM nnun B obnactn. CBonctea aHannMTU4eCcKnx

dYHKUMN.

1.4

NHTerpuposa
Hue

OnpepgeneHne nHTerpana no kpmueson. CBoncrea
nHTerpanoB. Teopema Kowwu ana ogHOCBA3HOM
obnactu. Teopema Kowwm gna MHOrocesiaHon obnacru.
Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-
INNenbHuuya. dopmyna Kowm. beckoHeyHas
AnddepeHUMpyeMOCTb aHaNUTUYECKON (PYHKLMN.
NHTerpanbHaa goopmyrna ons n-n npoMsBOgHOMN.
Teopema Mopepa. Teopema Jlnysunns. Teopema o
CpeaHEM 1 NPUHLMIMN MakCcuMymMa MOAYIs.

1.5

Paabl

CxoanMOCTb YMCIOBbIX U (PYHKUNOHAMNbHbLIX PAOO0B.
Mpu3aHak abconoTHOM CXOAUMOCTM YNCNOBOro psiaa.
[Mpn3Hak paBHOMeEpHOM cxoanMocTu Beneplutpacca
doyHKUMoHarnbHoro psaga. Teopema Beneplutpacca o
noYnieHHoM anddepeHUMpOBaHNN U UHTETPUPOBaHUU
PaBHOMEPHO CXOOSALNXCA pAOOB, COCTOALMX U3
aHanuTudeckux oyHkunn. CteneHHomn psa. Teopema
Abens. PasnoxeHne aHanMTMyeckon pyHKUumM B pag
Tewnnopa. Pag JlopaHa. PasnoxeHne aHannTnyeckom
dyHKuum B pag JlopaHa.

1.6

Teopus
Bbl4ETOB

Ocobble Toukn. Knaccudmkaums n3onmpoBaHHbIX
0coObix Touek. Cnocobbl onpegeneHuns nopsaka
nontoca. OnpegenexHve BolveTa. TeopeMbl O BblHeTax.
dopmynbl BblMMCNeHUs BblveTOB. Jlemma XXopgaHa.
BbluncneHne nHterpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYpPHbIX, NpeobpasoBaHus Pypbe, HEKOTOPbLIX TUNOB
WHTEerpanoB OT AeNUCTBUTENbHOW NepeMeHHON.

1.7

OnepaunoHHo
€ ncumcneHne

Noes onepaumoHHoro ncumcnexus. NpeobpasoBaHune
JTannaca. O6paTtHoe npeoGpa3oBaHue Jlannaca
(Teopema MennuHa). CBonctea npeobpasoBaHus
Jlannaca. Mcnonb3oBaHune npeobpasoBaHusa Jlannaca
ANs peleHnsa guddepeHumnanbHbiX U MHTErpanbHbIX
ypaBHEHUN.

2. NpakTn4yeckmne 3aHATUA

2.1

KomnnekcHbie
ymcna

YeTbipe hopmbl NpeacTaBneHnss KOMMMAEKCHbIX YNCen
(KY): ynopsigoyeHHasi napa ymcern Ha KOMMeKCHOM
NnocKocTu, anrebpanyeckas, TPUroHoMeTpruyeckas m
nokasartenbHasi. Onepaumm cpaBHEHMS, CITOXEHNS,
BblYMTAHUSA, YMHOXEHUA 1 aeneHunsa Hag KY B aTux
dopmax. Popmynbl dunepa n Myaspa. Moaynb,
apryMeHT, rnaBHoOe 3Ha4YeHne apryMeHTa, KOMMieKCHO
COnpsiXKEHHOE YMCro.

2.2

OremMeHTapH
ble PYHKUUMK

OremMeHTapHble YHKLUNN: KOPEHb N-1 CTENEHH,
3KCNOHeHTa, norapudm, TPUroHOMeTpUYECKme (sin, Cos,
tg, ctg) u rmnepbonuyeckune (sh, ch, th, cth) doyHkuun,
obpaTHble TpUroHomMmeTpudeckme n runepbonnyeckmne
dyHKUMK, obLlasa nokasaTenbHas 1 obwasn cteneHHas




dyHKumMK. [ MaBHOE 3HaYeHWe unu rnaBHasa BeTBb
MHOIO3Ha4YHbIX (PYHKLUUMN.

2.3

OudbdepeHum

poBaHue

Ycnosus Kowmn-PumaHa B ekapToBbIX U MONAPHbIX
KoopaunHaTtax. Micnonb3oBaHne JOCTaTOYHOrO yCroBUs
andpdepeHumpyemoctu (ycnosusa Kowmn-Pumana, nntoc
AndpepeHUNpyeMOCTb peasibHoM 1 MHUMOW 4YacTun
YHKUMN) NS HAXOXOEHUS BCEX TOYeK, rae oyHKUna
anddepeHumpyema n aHanutnyHa. Tabnuua
NPOU3BOAHbIX 3fIeMeHTapHbIX (PYHKUUIW. BbluncneHve
NPOM3BOAHbIX aHaNUTUYeCKnX pyHKUMn. HaxoxgeHue
aHanuMTU4ecKom PyHKLMU Mo N3BECTHON
JEeNCTBUTENbHOW UNN MHUMOW YacTu.

24

WHTerpnposa
Hue

1. MNMpsamoe uHTerpupoBaHue. BbluncneHne nHterpanos
yepes npeacTaBrieHne NOAbIHTErParbHOroO BblpaXXeHUs
B J€KapTOBbIX UIN NOMSPHbBIX KOOpAMHATaXx.

2. NHTerpmpoBaHue aHanmMTn4ecknx QyHKUUNI.
BbluncneHne nHterpanos ¢ UCNOSb30BaHMEM CBOWCTB
WHTEerpanoB OT aHaNUTUYECKMX PyHKUMI (Teopema
Kowwn ona ogHocBsi3HOM 06n1acTn, HE3aBUCUMOCTb OT
nyTW MHTErpnpoBaHus, opmyna HotoToHa-JlendbHuua).
3. BbluMcneHne KOHTYpPHbIX UHTerpanos OT
aHanNUTU4YeCKNX (PYHKLNN B MHOIOCBA3HON 0bnacTtu ¢
ncnosib3oBaHneM Teopembl Kown ans MHOrocBA3HOM
obnactu, bopmynbl Kown n nHterpansHon opmynbl
Anst N-n NPOM3BOSHOMN.

2.5

Paabl

PasnoxeHune aHanutnyecknx oyHKUUM B pag Tennopa B
Kpyre aHanmTU4YHOCTU (B OKPECTHOCTU NpaBuSibHON
TOYKK). PasnoxeHne aHanUTU4eCKnX yHKUMIA B pag
JlopaHa B Konbue aHanMTUYHOCTU (B OKPECTHOCTH
KOHEeYHOM 0cob0oI TOUKM, B OKPECTHOCTH
6eCKOHEeYHOCTH, B MPOM3BONbHOM KombLe). [prembl
NCNONb30BaHNA CTaHAAPTHbLIX Pa3OXEeHUN:
BGeCKOHEeYHOM reoMeTpmMYeCcKon Nporpeccmum ang
pasnoxeHus B pagbl 4poben; pasnoXXeHne 3KCNOHEHTHI,
CUHyCa, KOCUHYCa U T.A4. 45151 COOTBETCTBYIOLLNX
YHKUMI. BbluncneHne KoOHTYpHbIX MHTErpasos, ¢
NOMOLLIbIO Pa3noXXeHus NoAblHTerpanbHbIX PYHKUMA B
psg JlopaHa.

2.6.

Teopus
Bbl4ETOB

HaxoxgeHune y 3agaHHON OyHKUUKN BCEX OCOBbIX TOYEK,
n3onmpoBaHHbIX ocobbix Touek (MOT) n onpeaeneHue
Tvna MOT. Cnocobbl onpegeneHnsa nopsaka nontca.
Bbluncnexune sbidetoB B MOT. BeluncneHmne nHterpanos
C NOMOLLbIO BbIMETOB: KOHTYPHbIX, Npeobpa3oBaHms
®ypbe, HEKOTOPbIX TUMOB UHTErPasnos OT
OEeNCTBUTENbHOW NepeMEHHON.

2.7

OnepaunoHHo
€ ucumncneHne

Mcnonb3oBaHue npeobpasoBaHud Jlannaca ans
pelweHna guddepeHumnanbHbIX U MHTErpanbHbIX
ypaBHEHUN.




13.2. Tembl (pasaenbl) ANCUNNANHBI U BUObI 3aHATUI

HanmeHoBaHue Buapbl 3aHATUI (KONTMYECTBO YacoB)
Ne Temsl Mpaktnyeck | Jlabopatr CamocTtosiTens
n/n (pasgena) JTekunn P P Bcero
ne OpHble Hasa paboTta
ANCUMNNNUHDI
1 KomnnekcHble 5 4 o 8
yucna
2 OnemeHTapHble 5 4 3 9
dYHKUMM
3 OvdppepeHumnpoa 5 4 3 9
HWe
4 | NHTerpnpoBaHue 2 6 4 12
5 | Pagbl 2 6 4 12
6 | Teopus BblHETOB 4 6 4 14
7 OnepaunoHHoe 2 4 5 8
ncyncneHue
WNToro: 16 34 22 72

14. MeToan4yeckue ykasaHmsa Ans ody4aroLWmMXca No 0OCBOEHUIO AUCLUMNIIUHDbI

Mpy n3yyveHnn ancumninHbl peKOMeHAyeTCs NCNOoNb30BaTb CreayLlime cpeacTsa:

- Mmatepuansl, Bblknagsisaemble B kypce TOKI1 Ha 6a3e nopTana edu.vsu.ru;

- peKoMeHayeMyH0 OCHOBHYHIO 1 OOMNOSTHUTENBLHYIO NUTepaTypy;

- MeTOogMYeCKMNE yKaszaHmsa n nocoobus;

- KOHTPOSbHbIE 3a4aHus ANs 3aKpenneHns TeopeTnyeckoro matepmnana;

- ANEKTPOHHbIE BEPCUMM YH4EOHUKOB M METOOUYECKMX YKa3aHWU AN BbINOSTHEHUSA NPAKTUYECKNX
paboT.

dopma opraHM3aLmnmn camocToATENbHOW PaboThl: NOArOTOBKA K ayANTOPHbLIM 3aHATUAM;
BbIMOSIHEHNE AOMALUHUX 3aJaHUK; BbINOSTHEHWE KOHTPOSIbHbIX paborT.

15. lNepeyeHb OCHOBHOMW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

HeoOXoaUMBIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok iumepamypbl 0GhOPMISIEMCS 8 COOMEemcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 05151 8cex U008 UCMOYHUKO8)

a) OCHOBHasi nuTepaTtypa:

Ne n/n NcTouHMK

KpynuH B.I'. Beicluas matematuka. Teopust yHKLNN KOMIMMEKCHOMO NepeMeHHOro.
OnepaumoHHoe ucuuncneHme. C60pHUK 3agad ¢ peleHnsamm: y4ebHoe nocobue /
Kpynuu B.I'., Maenos A.J1., MNMonos. J1.. — Mocksa: M3W, 2019. — c. — Bebicwias

1 mMatemaTuka. Teopus yHKLUMA KOMMNIIEKCHOTO nepemMeHHoro. OnepaumoHHoe
ncumcneHune. CO0pHMK 3a4ad C peLleHns MmN [ONeKTPOHHLIN pecypc]: y4ebHoe
nocobwue / KpynuH B.I". - M.: agatenbckun gom M3, 2019. — ISBN 5-383-01224-
6. — <URL:https://www.studentlibrary.ru/book/ISBN9785383012246.html>.

opywknHa H.B. MatemaTuka: Teopust oyHKUNIA KOMIMMEKCHOTO NepeMeHHOro:
npaktukym / NopywknHa H.B., Kapaces B.A., J1éswwnHa I'.[. — Mocksa, MACwuC,
2019. — 101 c. — MaTtemaTuka: Teopus YHKLUUA KOMMNIIEKCHOIO NepeMeHHOro
[OnekTpoHHbIN pecypc] : npakTnukym / H.B. MNopywkuHa, B.A. Kapaces, I".[.
NéswwHa. - M.: MUCuC, 2019. — ISBN 5-907061-15-6. —
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.htmI>.




6) gononHuTenbHas nuTepartypa:

Ne n/n

NcTouHMK

CseLwHunkoB Anekcen N'eoprnesnd. Teopust YHKUNIA KOMIMIEKCHON NepeMEHHON:
y4yebHuK ans ctya. ms. cneumansbHOCTEN 1 cneumansHocTu "MpuknagHas
matematuka" / A. . CBewHukos, A. H. TuxoHoB; Mock. roc. yH-T um. M.B.
JlomoHocoBa. — U3ga. 6-e, ctep. — M.: duamatnut, 2004. — 335 c.: un. — (Kypc
BbICLLEN MaTeMaTUKM U MaTeMaTnyeckon pusnkn / nog pea.: A.H. TuxoHosa [u ap.]
; Bbin. 5) (Knaccuyeckun yHnsepcuteTckuin yuebHmnk) .— ISBN 5-9221-0133-1.

Cwupopos HO.B. Jlekumm no Teopun pyHKLMA KOMMIEKCHOrO NePeMEHHOro: y4ebHmK
/ H0.B. Cupopos, M.B. ®epoptok, M.U. lWabyHnH. — Mocksa: Hayka, 1989. — 477.

Teopust PyHKLNIA KOMMNEKCHON NepeMeHHON : y4ebHO-MeToanyeckoe nocobume no
cneumanbHoctsam: 010801 (013800) - Pagnodumsnka n anektponHunka, 010803
(014100) - MukpoanekTpoHuKa 1 nonynposogHukoBble npudopbl, 010701 (010400)
- ®usuka / BopoHex. roc. yH-T; cocT. E.WN. [lepeBsrnHa .— Boponex : JIOIN BI'Y,
2005 .— 39 c. : un. — bubnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PeweHne 3agjay no metogaMm maTemaTumdeckon usmkun: Y4yeb.
nocobwue / A.A. Kocapes, H.®. [lopmoguxumHa, J1.A. KpynuubiHa. — BopoHex, 1982.
— 84 c.

B) MH(OPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (OduLmanbHbie pecypcol
NHTEPHET)™:

Ne n/n

Pecypc

1.

www.lib.vsu.ru — 3HB BI'Y

2. http://e.lanbook.com/ - 3BC «JlaHb»
3. http://www.book.ru/ - 96C «Book.ru»
* Bnavane ykasbiBaoTca OBC, ¢ koTopbiMn umeroTcsa pgorosopa y BIY, 3atem OTKpbITble 3MNEKTPOHHO-

obpasoBaTternbHble pecypchbl, OHNanH-kypcbl, YMK

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memodudeckue pekoMmeHdayuu, rocobusi, 3adayHUKU, MemoOuYeCKUe yKa3aHusi M0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOIIbHbIX), Kypcoabix pabom u dp.)

Ne n/n

MNcToYHUK

Teopust PYHKLNA KOMMNEKCHON NepeMeHHON: y4ebHO-MeToanyeckoe nocobue no
cneuwnanbHocTam: 010801 (013800) - Pagnodumsnka n anekrponHunka, 010803
(014100) - MukpoanekTpoHuKa 1 nonynposogHukoBbie npudopbl, 010701 (010400)
- ®usuka / BopoHex. roc. yH-T; cocT. E.N. [epesarnHa. — Boponex: JIOI BI'Y,
2005. — 39 c. : un. — bubnwuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

Kocapes A.A. PelleHne 3agay no metogam matemaTtumdeckon pmsmkn: Yueb.
nocobwue / A.A. Kocapes, H.®. lJopmogunxuHa, J1.A. KpynuubiHa. — BopoHex, 1982.
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17. OOpa3oBaTefnibHble TEXHONOrMK, UCNOoNb3yeMble nNpu peanusauum y4ebHOMU
ANCUMNSINHBI, BKNOYasi [AOUCTaHUUOHHbIe obOpa3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe OGy4eHune):

Kypc «Teopus pyHKUMIA koMnnekcHon nepemeHHon» (TPOKIT) Ha 6a3e nopTana edu.vsu.ru.

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:
JlekumoHHasa ayguTopusi, ayautopum Ansa npoBeaeHns NpakTUYeCcKnX 3aHATUNA.

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeN N NPOMEXYTOYHOWN aTTecTaumm

MopsaOoK OLEeHKN 0CBOEHMs obydatowmmMmmcs y4ebHoro matepuana onpenenseTcs
coep)aHMeM crneayLwmnx pasaenos ANCUMNIIMHBI

HanmeHoBaHune
Ne pasfena Komnere | VIHAVKaTOP(H OLeHoYHble cpeacTea
n/n ONCLMNSINHDI HUnA(n) ) ROCTVXEHNS H PeA
(Moayns) KOMneTeHumm
OrlK-1.1
1 Pasgenbl 1-3 KoHTponbHas paboTa 1
OrlK-1.2
OrK-1.1
2 Pasgenbl 4-5 OrlK-1 KoHTponbHasa paboTa 2
OrlK-1.2
OrlK-1.1
3 Pasgenbl 6-7 KoHTponbHaga paboTta 3
OrlK-1.2
MpomexyToyHasa aTTecTaumns lMepeyveHb TeOopeTUYECKNX BONPOCOB
dopma KOHTpPOSS - 3a4eT lMpakTnyeckoe 3agaHue

20 TwvnoBble OLEHOYHble cpeaAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLeHUBaHUA

20.1 TeKywWmMn KOHTPOJb yCneBaemMocCTun

KoHTpornb ycneBaemMocTu No AUCUMMNMHE OCYLLECTBMSETCSA C MOMOLLbIO CrieayoLLmnx
OLIEHOYHbIX CPEeACTB:

— KOHTPOJIbHbIe paboThl;
MNMepeyeHb 3agaHu ANA KOHTPONbHbLIX paboT
KonTpoabHas padora Ne 1

Knm1

1. KOMIUIEKCHBIE YHUCJIA

1.1. Haitoure Re z , Im z, |z | 18 Z (-m<argz<m) ecnu z =

1.2. Beruucinure: (i\/3_— 1)9 .

2-3i
1+3i°




2. OJIEMEHTAPHBIE ®YHKIMN
2.1. Haiizure Bee 3HaueHus GpyHkuuii () B yKa3aHHbIX TouKaxX. OTBET MpUBEeAUTE B alreOpanyeckon

bopme f@)=utiv:
a) e’ mpu z=3-2i; B){/;anZZ&';
0) sin z npu z =—i; r) Ln z npu z=-5,
2.2. Haiigure Bce KOPHH YpaBHEHHsI: COSZ =2
3. JUDODEPEHIIMPOBAHUE
3.1.

Haiinure Bce Touky, rae Gpyuxuus Jf (z)=zImz; a) muddepenupyema; 0) ananuruyHa. Haiiaure
MPOU3BOHYIO B TOUKaX MU PEepeHIIMPYEMOCTH.

3.2. Jlna anamurmaeckoii Gpyuxmun S (2)=ulx,y)+iv(x,») ussectno, uro u=x*-y*-2x, f(0)=0,
Haiinure ynkuio V .
KHUM 2
1. KOMIUJIEKCHBIE YHUCIJIA
3-2i
1.1. Haiimure Re z , Imz, |7 | 318 Z (-nm<argz<m) ecmm z = i—2l'
1.2. Beraucnure: (- /3 - i)'
2. QJIEMEHTAPHBIE ®YHKIINN
2.1. Haiizure Bee 3HaueHus GpyHkuuin () B yKa3aHHbIX TouKax. OTBET MpUBEAUTE B alreOpanyeckon
popme f@)=utiv:
a) e’ mpu z=-2+3i, e) 9z mpu z=i
B) ch z npu z = 2i;

r) ¥z npu z =161 ;
2.2,

Haiinure Bce KOpHH ypaBHEHHUs: Sinz =2

3. IMO®DOEPEHIIMPOBAHUE
3.1.

Haiinure Bce Touku, rae Gynxuus J (z)=zRez: a) muddepenupyema; 0) ananutuyHa. Haiiaure
MPOU3BOHYIO B TOUKaxX MU PepeHIIMPYEMOCTH.

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

¢ynkuuio V .

KonTtpoabsnas padora Ne 2
KM 1

4. UHTET'PUPOBAHUE
4.1. BeluncinTe MHTETPabl:

zRe z dz o — — ;
a) -y[ , Tae ¥ — OTpEe3OK IPAMOM OT TOUKH Z; = 0 no z, =1+1;

0) J-_|Z|Im 24 ey — monyokpyxHoctb 71= 2 Imz>0;
Y

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

: 2z
r) yjsm R , TIE Y — OKpyXHOCTb |7 — i[=1

5. PSI/IBI

2

5.1. Pasnoxure dynkumo f(z)= Z+
zZTl

B psan Jlopana B okpecTHOCTH Touek: a) z=0; 6) Z=C;
B) Z = —I. B Kkax1oM ciydae ompeaenuTe 00JacTh CXOJUMOCTH PSJIOB.



3z+1

5.2. Paznoxwure QyHKIINIO — ¢ Bpua Jlopana B kombIie 2 < |7[<3 .
22,

KM 2

4. UHTET'PUPOBAHUE
4.1. BelunciuTe MHTETpabl:

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

0) YJ:|Z|RG 2 eyt — MoIyoKpyxkHocTh |7/ =1, Imz>0;

h z d. i
B) J:S % rme v' — momyokpyxkHocts 171= 2 Rez>0;
Y

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

5. PAJIbI
5.1. Pasnoxute pynkuuio S (z)= i B psin Jlopana B okpecTHOCTH TOouek: a) z = 0; 6) Z=00; ) z=1.

B kaxmom ciaydae onpenenure 00J1acTb CXOJUMOCTH PSIIOB.

z—4

5.2. Paznoxure GyHKIUIO — ., Bpin Jlopana B kombre | < |7]< 2
z z—

KonTtpouabsnas pabora Ne 3
KM 1

6. TEOPUA BBIYETOB

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

6.2. Brruucnure WHTETPAJIbL:
e’ T sin x dx
a)f9z—z3dz’y :‘2_2‘=3; )Jx +2x+5°
v
@ [t e w50
o)l 75 v 2 [P Y ’ :
)!)‘(x2+4)2 -0

7. OITEPALIMOHHOE MCUYUCJIEHUE
7.1. Pemute nuddepenmanbHoe ypaBHEHHE, UCTIONB3Ys peodpa3oBanue Jlamnaca:

u"+u' =1, u(0)=u'(0)=u"(0)=0.
KM 2

6. TEOPUA BBIYETOB

1
o 2 .
6.1. Haiinure Bce UOT dynkumu f (Z ) =z sin 2o OTPEJIENINTE UX TUI U BRIYUCIUTE BBHIYETHI.

6.2. Brruucnure WHTETPAJIbI:
e’ T ocos x dx
a){323—4zdz’y :‘2_2‘:3; B)J.x “4x+5°
e—imtdt o) > 0 )
6) I ’

()X +9)



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

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHas aTTecTauus No AUCUMNINHE OCYLLIECTBNSIETCS C MOMOLLbIO CreayoLnX
OLEHOYHbIX CPEeACTB:

— cobecenoBaHue no TEOPETUHECKMM BOMPOCaM,
— NpaKkTn4eckne 3agaHud;

MepeyeHb TeOpeTUUYECKUX BONPOCOB K 3a4eTy

KOMIMJIEKCHBLIE YACIA

1. OnpepgeneHve KOMMMekcHoOro u4ucna. Anrebpavdeckasi, TpUroHOMeTpuyeckas W
nokasaTerbHasi popMbl KOMMEKCHOro Yucna.

2. dopmyna Sunepa. Popmyna Myaspa. Moaynb, apryMeHT, rnaBHOe 3Ha4YeHne aprymeHTa.
3. leomeTpuyeckas nHTepnpeTauuns onepaumm Hag KOMNNEKCHbIMU YACNaMMU.
4. Cpepa PumaHa. beckoHeyHo yaaneHHas Touka.

AJIEMEHTAPHbIE ®YHKLINW

5. OnpenenexHne yHKLMM KOMNIIEKCHOIO NEPEMEHHOI0. AnemMeHTapHble (PYHKLNK:
5.1. KopeHb n-1 cTeNeHu.
5.2. OkcnoHeHTa.
5.3. Jlorapudm.
5.4. TpuroHomeTpuyeckue (sin, cos, tg, ctg) dyHKLMN.
5.5. N'vnep6onunyeckue (sh, ch, th, cth) dpyHkuun.
5.6. O6paTHble TpUroHoMeTpuyeckme OYHKLNN.
5.7. ObpaTHble runepbonuyeckne yHKUNN.
5.8. ObLwasn nokasatenbHas 1 oblias cteneHHas PyHKUUN.
6. BblgeneHve rnaBHOM BETBU MHOrO3HauHbIX OyHKUMN (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANOOEPEHLINPOBAHWE

7. MNMpepen gyHkumn. HenpepbiBHOCTb. OnpeaeneHne npoussogHon. OnpeneneHne yHKLnu,
anddepeHUMpyeMon B TOYKE.

8. Ycnosus Kowun-PumaHa, kak Heobxoanmoe ycnosue andpdepeHumnpyemMmocT B TOUKE.

9. AnddepeHumpyeMoCTb peanbHON MU MHUMOW 4acTu OYHKUMU, Kak Heobxoammoe ycrnosue
AnddepeHUMpyeMoCTU B TOYKE.

10. Joctato4vHoe ycnosue auddepeHUnpyemMocT B TOUKE.
11. Cnocobbl BbIMMCNIEHNSA NPOM3BOOHOMN.
12. OnpegeneHve aHanutudeckon  yHkumMn. CBOWCTBA  aHANUTUYECKUX  (PYHKLUMIA

(HenpepbIBHOCTb, aHANMTUYHOCTb KOMMNO3ULUUKM, ypaBHeHUS Jlannaca).

NWHTETPNPOBAHUE

13. OnpeaeneHne nHterpana no kpmuson. CBOMCTBa MHTErpanos.
14. Teopema Kowm ans ogHoCBA3HON obnacTu.



15. Teopema Kowum ans MHOrocBssHon obnactu.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-JlenbHuua.

17. ®opmyna Kowun.

18. BeckoHeuHas ouddepeHUnpyeMoCTb aHanMTUYecKon (PyHKuun. MHTerpaneHas dopmyrna
ANSA N-1 NPOU3BOAHOWN.

19. Teopema Mopepa. Teopema Jinysunns.

20. Teopema 0 cpegHEM U NPUHUUIMN MaKcUMymMma Mogyns.

PAObI

21. CxognmMocTb 4McnoBoro psiga. [NpusHak abcontoTHOM CXOAMMOCTM YMCITOBOroO psiaa.
22. CxoguMocTb hyHKLMOHanNbHoro psga. MNpusHak paBHoMepHon cxogmmocTtu Beneplutpacca.

23. Teopema BenepwTtpacca 0 nMo4YneHHOM AnNPEPEPEHUMPOBAHUM U UHTErpUpoOBaHUMU
paBHOMEPHO CXOOALMNXCA pAOO0B, COCTOALMNX N3 aHANUTUYECKNX (DYHKLIUNA.

24. CteneHHown psia. Teopema Abens.
25. PasnoxeHne aHanutnyeckon pyHKunn B psg Tennopa.
26. Pap JlopaHa. PasnoxeHue aHanntuyeckon pyHkumnmn B psag JlopaHa.

TEOPUA BbIHETOB

27. Ocobble Toukn. Knaccudumkaums n3onmpoBaHHbIX 0CODbLIX TOYEK.

28. Cnocobbl onpegeneHust nopsaka nontca.

29. Onpegenexue BblveTa. OCHOBHas Teopema O BbldeTax. Teopema 0 CyMMe BbIYETOB.
30. PopMynbl BbIYUCIIEHUS BbIYETOB.

31. BbluMcneHne nHTerpanos ¢ NOMOLLBI BbIYETOB:

31.1. KOHTypHbIE UHTerpansl ﬁf(z Mz

2n
31.2. NHTerpansl Buaa JR(COS x,sin x x|
0

= P 4
31.3. VIHTerpansl Buaa L F G rpe f(x)= ’”Ex) =Gyt T TAX T

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

31.5. VIHTerpans! Buaa T 7 Gaxrpe f(x)=g(x)cos (hx) | £ (x)= g(x)sin (hx).
32. llemma XXopaaHa.

OMNMEPALIMOHHOE NCHUNCITIEHUE

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

34. ObpaTHoe npeobpasoBaHue Jlannaca. Teopema MennuHa.
35. CeoncrtBa npeobpasoBaHus Jlannaca.



MNMpakTuyeckue 3agaHuA K 3avety

Ha 3auyeT BblHOCUTCA Hambornee emkas M copepkaTtenbHas TeMa Kypca — 3TO BblYMCIEHUE
WHTErpanoB C NOMOLLbIO Bbl4YeTOB. [puMepbl UHTErparnos:

1. jS ch(i _Zl) — KOHTYpHBIE ﬁf(z)dz .
————— _Buma fR(cos X, sin x)dx )
0
Td TP (x
sty e [
To(x—1)e"” ®
4. Ix

dx _ A‘kxd
* 5y 10 BH;[aIg(X)e x

j%dx — BHOa Ig(x Ycos (A x )dx , Lg(x )sin (b x )dx

— 0 - ®©



JNIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ANCUMNNNHDI

HanpasneHue/cneunansHocTb 03.03.03 Pagmnodumsmka

OucunnnunHa 61.0.19 Teopunsa dYHKLIMN KOMMNEKCHOrO NEPEMEHHOI0

Mpodunb noaroToBkn Pagnodumnanka n anekTpoHuka.

dopma oby4veHnsa ouHas

Y4yeObHbin rog 2023/2024

OTBEeTCTBEHHbIN UCTMONHUTENb

3aBeayowmm kapegpon maTeMaTn4eCcKomn

PU3MKM U NHPOPMALIMOHHBIX TEXHONOMNN , .{ Mepecenkos C.A. 28.06.2022

cnonuutenu

3aBeaytowmmn kachegpor mateMaTn4eCcKomn

PM3NKN U NHPOPMALIMOHHBIX TEXHOSTOMMI lepecen Tepecenkos C.A. 28.06.2022
. 2022

domkHOCMb, nodpasdesieHue noonucek pacwughposka nodnucu

COIJIACOBAHO

Kypatop OOIl

no Hal'lpaBJ'IeHVII-O/CI'IeLI,I/IaJ'IbHOCTl/I

noonucek pacwughposka nodnucu

HavanbHuk otgena obenyxumsaHus 3HB

noodnucek pacwugpoeka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-METOANYECKMM COBETOM hM3NYECKOro (hakynbTeTa,
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