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PABOYAS MPOrPAMMA YYEBHON AUCLIUMIUHDI

51.0.14 Teopus oyHKLIMA KOMMNJIEKCHOIro nepemMeHHOoro

1. Kog ¥ HaumMeHOBaHUe HanpaBneHUA NoAroToBKM/cneunanbHOCTHU:

03.03.02 dusuka

2. Mpodunb nogroroBku/cneymnanusaumua: Prsnka NasepHbIX N CNEKTPANbHbIX TEXHOMOMNN;

dusmka TBEepaoro Tena; AnepHaga v megmumHckaga dusnka.

3. KBanudmkauusa BbinyckHuKa: bakanasp
4. ®opma oby4yeHus: o4Had

5. Kacdegpa, oTBevarowas 3a peanusauyuto aucumnnuibl: 0803 kadhegpa mateMaTny4eckom

dU3NKM N NHOOPMAaLIMOHHBLIX TEXHONOMMN

6. CoctaButenu nporpammsbl: [epecenkoB Cepren Anekceesud, JOKTOP dU3NKO-

MaTeMaTudeCcKUX HavyK, JOLUEHT, 3aBeayowmmn kadegpoun.

7. PekomeHpoBaHa: Hay4yHo-meToanyeckum coBeToM dpusmnyeckoro dakynerera,
npotokon Ne6 ot 27.06.2022r.

8. YuebHbIn roa: 2023/2024 CemecTp(bl): 4



9.llenu n 3apayum y4ye6HOM AUCLUNIINHDI

Llenbto ocBoeHnsa y4ebHoM ANCUUNNHBI SBNSETCA: (hOpMUpPOBaHUE y oby4yatoLLmxcs
onpeeneHHoOro cocrasa KoMneTeHummn (pesynsratoB OCBOEHMUS) AN NOArOTOBKM K
npodeccnoHanbHON AeATENbHOCTH.

3agayun y4ebHOM ANCUMNVHDI:

n3y4yeHue ornepaumm ¢ KOMMAEKCHbIMU Yucnamm, YHKUUN KOMNIEKCHOrO NepeMeHHOro,
ycnosuun Kowun-PumaHa, nHterpasnoB No KpUBbIM B KOMMIEKCHOW MMOCKOCTN, METOA0B
pasnoXeHna aHannMTUYeCcknx pyHkumn B pagbl Tennopa v JlopaHa; npuMmeHeHne Teopun
BblYETOB 1151 BbIYMCIEHNS MHTErpasnoB No 3aMKHYTbIM 1 6ECKOHEYHbIM KOHTYpaM, U3yyeHne
MEeTOOO0B aHanMTU4YeCcKoro NpoaormkeHus, npeobpasosaHusa Jlannaca n onepaunoHHOro
ncyncneHus.

10. MecTo y4ye6GHOM AucuMNIuHbI B cTpyKkType OOI:

«Teopunst PYHKLNIA KOMIMAEKCHONO NEPEMEHHOrO» OTHOCUTCH K 6a30BOM YacTM MaTteMaTUYECKOro
N ecTecTBeHHOHay4yHoro uukna. TOKI aenseTca NnpogormkeHnemM MmaTtemaTM4eCcKkoro aHanusa u
LLIMPOKO UCMONb3yeTCs BO BCEX pasaeriax TeopeTndeckon pusmkn, a Takke B pagnodusmke un
ANeKTpoHuKe. « Teopnsa PyHKUUN KOMMSEKCHOro NepeMeHHOro» OTHOCUTCA K YMCITy
dyHAaMeHTanbHbIX pa3genoB COBPEMEHHOM MaTeMaTuK. 3HaHUe OCHOB « Teopuun oyHKLMI
KOMMSIEKCHOIO NEePEMEHHOIO» SABMSIETCA BaXXHOM COCTaBnaoLern obwen matemaTnieckomn
KyIbTYpbl BbIMYCKHUKA.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AUCLMNNUHE/MOAYNIO (3HAHMA, YMeHwUs,
HaBblKK), COOTHECEHHbIe C MilaHupyeMbiMU pe3ynbTaTaMu OCBOEHUA obpa3oBaTenbHOMU
nporpamMmmbl (KOMNEeTEeHUUsAMA) U UHAUKATOPaMM UX AOCTUKEHUS:

Kog HasBaHve Koga( WNHankaTop(bl) [MnaHvpyemble pesynbsTarhl
KOMMeTeHumm bl) obyyeHus
OlK- | CnocobeH Ol1K- | Bnageet 3HaHuaAMU [eMoHCTpupyeT 3HaHuS
1 NPUMEHATb 1.1 dyHOaMeHTarbHbIX dyHOaMeHTanbHbIX 3aKOHOB
6a3oBble pasgenoB MateMaTuKu. npupoabl 1 OCHOBHbIX
3HaHusA B PU3MYECKMX N MaTEMATUYECKNX
obnactu 3aKOHOB. [leMOHCTpUpYeT 3HaHUS
dunaunko- OCHOBHBbIX ornepaunun ¢
MaTemMaTun4eckm KOMMSIEKCHBIMW YUCNamu,
X 1 (nnn) OCHOBHbIX 3f1eMEHTapHbIX
€CTEeCTBEHHbIX PYHKLMIA KOMMNITEKCHOTO
Hayk B cdepe nepeMeHHoro, onpeaenexHune
cBOeu aHannTU4yeckon yHKUNN,
npodeccunoHan OCHOBHbIE CBOMCTBA U TEOPEMbI
bHOWN aHanNNTUYEeCKNX PYHKLINA.
DEeATeNbHOCTH OrlK- | Co3gaeT 1 npumMmeHsieT [MpuMeHseT umsndeckme 3aKkoHbl
1.2 MaTeMaTuyeckne Mogenv | U mateMmaTmyeckme MeToabl As
B CBOEW NpaKkTU4eCcKoun pelleHns 3agad TeopeTUYECKOro
DesATenbHOCTU. N NPUKIagHoro xapakrepa.
YmeeT onpeaenaTtb obnacTb
aHanNUTUYHOCTU PYHKLNIN
KOMIMEKCHOIO NepPeMEHHOrO,
onpenensieT ocobble TOYKM U UX
TWN, packnagbiBaeT




aHanuTuyeckne oyHKLMM B pAabl
Tewnnopa v JlopaHa, npuMeHsieT
TEOPUIo BbIYETOB ANs
BbIYMCINEHUS MHTErpanos no
3aMKHYTbIM 1 6€CKOHEYHbIM
KOHTypam.

Ofl1K-
1.3

YmeeT oueHmBaTb
rpaHnLbl NPUMEHMMOCTH

|/|CI'IOJ'Ib3yeT NonoXxeHund, 3aKoHbl
N MeTodbl ECTECTBEHHbIX HAYK

NCMorb3yeMbIX AN peLleHnst UHXeHepPHbIX
MaTeMaTU4eCKnx 3agadJ B chepe

Mozenen npu peLueHnn npodgeccuoHanbHom
TUMNOBbIX AeATENbHOCTM.
npodeCccnoHanbHbIX

3agav.

12. O6bem gucuunnuHbl B 3a4eTHbIX eauHuuax/yac: 3/108

PopmMa NPOMEXYTOYHOMN aTTeCcTaLmmn: 3a4€eT C OLIEHKOM

13. TpynoemkocTb No BMAam y4e6Hom paboTbl

TpyaoemMKoCTb
Bup yue6Hol paboTbl Bcero o cemecTpam
3 cemecTp
AyanTopHbIE 3aHATUSA 64 64
nekuum 32 32
B TOM Yucne: | npakTn4eckme 32 32
naboparopHble 0 0

CamocTtosaTenbHas pabora 36 36

B TOM Yuncne: kypcoBasa pabota (MpoekT) 0 0
dopma NpoMeXYyTOYHOW aTTecTaumm 8 8
(3k3ameH — 4ac.)

UToro: 108 108

13.1. CopepxxaHme guCUMNINHbI

n/n Peanusauus

HanmeHoBaHne pasaena
ANCLUNIINHBI C
pasgena CopepxaHue pasgena aucumnivHbl FIOMOLLLbIO
ANCLUMNNNUHBI .
OHnaKnH-Kypca,
QYMK*

1. Jlekuun

1.1

KomnnekcHbie
ymcna

OnpepneneHune komnnekcHoro yncna (K4Y), kak
ynopsaao4eHHOW napbl 4ENCTBUTENBbHbBIX YNCEN Ha
KOMMJSIEKCHOM MTOCKOCTU C BBEAEHHbIMU
onepauusiMm CpaBHEHNS, CNOXEHWUS, BblYUTaHUA,
YMHOXeHUS 1 aenexus. Anrebpandeckas,
TPUroHOMeTpUYeckas 1 nokasatenoHas opMbl
KY. Onepaumm Hag KY B atux doopmax. dopmynbl

Ounepa n Myaspa. Moayrb, aprymeHT, rnaBHoe




3Ha4yeHue apryMeHTa, KOMMMEKCHO COMNpsiXeHHoe
4yucno. CeoncTBa onepawmi: KOMMYTaTUBHOCTb,
accounaTmMBHOCTb, AUCTPUBYTUBHOCTb.
[eomeTpuyeckasa nHTepnpeTaumna onepawmm
cnoxeHust n ymHoxeHuns. Cpepa PumaHa.
becKoHeYHO yaaneHHas ToYKa.

1.2

OnemMeHTapHble
dyHKLNM

OnpegeneHve yHKUMN KOMIMIEKCHOIO
nepemeHHoro. OnpegeneHns n OCHOBHbIE
CBOMCTBA 3rieMeHTapHbIX PYHKLUMNA: KOPEHb N-1
CTENeHun, IKCMOoHEeHTa, norapudm,
TPUroHomeTpuyeckue (sin, cos, tg, ctg) u
rmnepbonunyeckune (sh, ch, th, cth) dyHkumm,
oBpaTHble TPUIOHOMETPUYECKME U
rmnepbonunyeckne pyHkumm, obias
nokasaTenbHas n obwasa cteneHHas yHKUUN.
[MaBHOe 3HayeHne nnu rnaBHas BETBb
MHOIO3HaYHbIX QOYHKLMN.

1.3

OndpdepeHunpos
aHue

Mpepen dyHKumK. HenpepbiBHOCTb. OnpegeneHve
npounssogHon. OnpegeneHne yHKLMK,
AnddpepeHumpyemon B Touke. Ycnosus Kowwm-
Pumana n gudpdepeHumnpyeMocTb peanbHou 1
MHMMOW YacTu (PyHKUMK, KaK ABa HEOOXOANMbIX
ycroBusi AanpdepeHUMpyeMOCTN B TOYKE.
[loctaTo4Hoe ycrnosue anddepeHumMpyeMmocT B
To4ke. Cnocobbl BbIYNCIEHNSA NPON3BOAHON.
OnpegeneHne aHanuTU4eckon OyHKUMN, Kak
dyHKUMU, AnddepeHUnpyeMon B TOHKeE U ee
OKpPeCcTHOCTM unu B obnactun. CeoncTea
aHanNNTU4YEeCKNUX PYHKLINA.

1.4

NHTerpupoBaHue

OnpeneneHuve nuterpana no kpueown. CBoncTea
nHTerpanoB. Teopema Kowwwn aonsi O4HOCBA3HOWM
obnactn. Teopema Kowu anss MHOrocBA3HOM
obnactun. Teopembl 0 NnepBoobpasHbIx. Popmyna
HbtoToHa-J1lenbHnua. dopmyna Kowwu.
BeckoHeuHasa guddepeHLnpyeMocTb
aHanuTnyeckon pyHkumn. NHterpanbHas
dopmyrna ansa n-n nponssogHou. Teopema
Mopepa. Teopema Jlnysunns. Teopema o cpegHeM
N NPUHLMN MakCMMyMa Moaynsi.

1.5

Pagbl

CXoQuMOCTb YNCIOBbIX U PYHKUNOHANbHbBIX PSAOB.
Mpun3Hak abCconTHON CXO4MMOCTIN YNCIOBOrO
psga. NpusHak paBHOMEPHOM CXOANMOCTHU
Benepuwtpacca gpyHKUMOHanNLHOro psaa. Teopema
Beneplutpacca o no4sieHHOM
anddepeHLMpoBaHN N UHTETPUPOBAHUN
paBHOMEPHO CXOOALUMNXCA PAAO0B, COCTOALLNX U3
aHanuTu4eckux oyHkunn. CteneHHon psag.
Teopema Abensi. PasnoxeHne aHanMTU4eckom
dyHKumMK B psg Tennopa. Pag INlopaHa.
PasnoxeHne aHannTuyeckon oyHKUUM B pag,
JlopaHa.

1.6

Teopus BblMETOB

Ocobble Toukn. Knaccmumkaumsa n3onmpoBaHHbIX
ocobbix Toyek. Cnocobbl onpeaeneHns nopsgka
nontoca. OnpegeneHune Bol4eTa. Teopembl O
BblyeTax. Popmyrnbl BblMUCIEHUS BbIHETOB. Jlemma




>KopgaHa. BelumcneHune nHterpanos ¢ NOMOLLbIO
BbI4ETOB: KOHTYPHbIX, NpeobpasoBaHus dypbe,
HEKOTOPbIX TUMOB UHTErpanos OT AEeUCTBUTENbHOMN
nepemMeHHON.

1.7

OnepauunoHHoe
ncumcneHve

Npes onepaumMOHHOIO NCHUCHEHNS.
NMpeobpasosanue Jlannaca. O6paTHoe
npeobpasoBaHue Jlannaca (teopema MennuHa).
CsowcTea npeobpasoBaHus Jlannaca.
Mcnonb3oBaHne npeobpasoBanus Jlannaca ona
pelleHns auddepeHumnanbHbIX U MHTErpanbHbIX
YpaBHEHUN.

2. NpaKkTn4yeckne 3aHAaATUA

2.1

KomnnekcHbie
ymcna

UeTbipe dhopMbl NpeacTaBneHnst KOMMNIIEKCHbIX
yncen (KY): ynopsagoveHHasa napa ymicen Ha
KOMIMIEKCHOM MIOCKOCTN, anrebpanyeckas,
TpUroHoMmeTpuyeckas u nokasatenoHada. Onepaunm
CpaBHEHNS, CIMOXEHUS, BbIYUTAHUSA, YMHOXEHNA 1
aenenus Hag K4 B atux dpopmax. dopmynbl
Ounepa n Myaspa. Moayrb, aprymeHT, rmaBHoe
3Ha4YeHne aprymeHTa, KOMMIeKCHO COMNpsXeHHoe
4Yncno.

2.2

AnemeHTapHble
yHKLMM

OnemMeHTapHble (PYHKUUKN: KOPEHb N-N CTEMEHM,
3KCNoHeHTa, norapudm, TpuroHomeTpudeckue (sin,
cos, tg, ctg) n rmnepbonuyeckme (sh, ch, th, cth)
dyHKUMN, obpaTHbIE TPUFOHOMETPUYECKUNE U
rmnepbonunyeckne pyHkumm, obias
nokasaTenbHas n obwasa cteneHHas yHKUUN.
[MaBHOe 3HayYeHne nnu rnaBHas BETBb
MHOIO3HaYHbIX OYHKLMN.

2.3

OndpdepeHunpos
aHue

Ycnosua Kowun-PumaHa B 4eKapToBbIX U MOMSIPHbIX
KoopamHaTax. Micnonb3oBaHne 4OCTaTo4HOro
ycrnosust andpdepeHumpyemocTu (ycnosusa Kowu-
PumaHa, nnioc gudpdepeHumnpyemMocTb pearibHON
N MHUMOW YacTu PyHKUMKM) AN HAXOXKAEHNSA BCEX
Touek, rae pyHkumnsa guddepeHumpyema u
aHanuTu4Ha. Tabnuua Npomn3BOAHbLIX
aneMeHTapHbIX PyHKUMI. BeluncneHve
NPOM3BOAHbLIX aHANMNTUYECKNX OYHKUUN.
HaxoxgeHvne aHannTnyeckon yHKLUUKU no
M3BECTHOW OENCTBUTENBHOMN UMM MHUMOMN YacTH.

24

WHTerpnposaHune

1. MNMpsimoe uHTerpupoBaHue. BeluncneHue
WHTErpanoB Yepes npeacraBneHne
noabIHTErpasribHOro BblpaXXeHUs B eKapTOBbIX UMn
nongapHbIX kKoopanHaTtax. 2. IHTerpnposaHue
aHanuMTuyecknx pyHkunn. Belumcnerne
WHTEerparnoB C UCNOMb30BaHNEM CBONCTB
WHTEerpanoB OT aHanUTU4eckux pyHKunn (Teopema
Kowwu ans ogHocBsisHOM obnacTtu, He3aBUCMMOCTb
OT NyTW MHTEerpnpoBaHus, popmyna HeloToHa-
JlenbHuua). 3. BeluncneHne KOHTYpPHbIX
WHTEerpanoB OT aHanNUTUYeCKUX PyHKLNN B
MHOIOCBSAA3HOM 00acTu € NCNOMb30BaHNEM
Teopembl Kowmn ana MHOrocesisHom obnactu,
dopmynbl Kowmn n nHterpansHon gopmynbl 4ns n-
N NPON3BOOHOMN.




2.5 | Pagpl PasnoxeHne aHannTuyecknx yHKUMN B pag,
Tennopa B Kpyre aHanMTUYHOCTU (B OKPECTHOCTH
npaBuIibHON TOYKK). PasnoxeHne aHanmMTU4eCcKnx
dyHKUMI B psg JlopaHa B KosnbLUe aHannTU4YHOCTU
(B OKPECTHOCTM KOHEYHON 0COBOM TOYKNU, B
OKPECTHOCTM BECKOHEYHOCTU, B NPOU3BOSbHOM
konbLe). lNMprembl CNonb3oBaHWUs CTaHAAPTHbIX
pasnoXeHnn: 6eCKOHEYHON reOMeTPUYECKON
nporpeccumn Ans pasnoxeHus B psabl Apoben;
pasrioXXeHne 9KCNOHEHTbI, CMHYCa, KOCUHYCa U T.4.
AnNsi COOTBETCTBYOLWMX PYHKUUI. BbluncneHne
KOHTYPHbIX MHTErpasios, C NOMOLLbIO Pa3roXeHus
nogblHTerpanbHblX QyHKUMM B pag JlopaHa.

2.6. | Teopus BbiveTOB | HaxoxaeHue y 3agaHHOM (OYHKLMN BCEX OCODbIX
TOYeK, U30NMpPoBaHHbIX 0COBbIX Todek (NOT) un
onpegenexne tuna NOT. Cnocobbl onpeaeneHus
nopsigka nontoca. Beluncnexue sobidetoB B NOT.
BbluncneHne nHterpanoB € NOMOLLbIO BbIYETOB:
KOHTYpPHbIX, NpeobpasoBaHusa Pypbe, HEKOTOPbIX
TUMNOB UHTErpanoB OT AeUCTBUTENBHOMN

nepemMeHHOWN.
2.7 | OnepaunoHHoe Mcnonb3oBaHune npeobpasoBaHus Jlannaca ans
ncymncneHme peweHnuns guddepeHumnanbHbIX U MHTErpanbHbIX
YpaBHEHUN.

13.2. Tembl (pasaenbl) OUCUMMIVHBI U BUObI 3aHATUN

HanmeHoBaHune Buabl 3aHATMI (KONIMYECTBO YacoB)
Ne TeMbI
MpakTnyeck | Jllabopat [CamocTtodatenb
n/n (paspena) Jlekunn Bcero
ne OpHble Haga paboTa
ANCUMNIINHBI
1 KomnnekcHble 4 4 4 12
yucna
> AnemeHTapHble 4 4 4 12
dYHKUMM
3 OvdppepeHumnposaH 4 4 4 12
ne
4 | NHTerpmpoBaHmne 6 6 6 18
5 | Pagpl 6 6 6 18
6 | Teopus BbIHETOB 4 4 6 14
7 OnepaunoHHoe 4 4 6 14
ncymncneHme
WToro: 32 32 36 100

14. MeTogmnyeckume ykasaHus onsa obyyaroLmxca no OCBOGHUIO AUCLIUNTIUHBI

Mpwn n3yyeHnn ancunnimHbl pEKOMEHAYETCHA UCMONb30BaTh CneayLme cpeacTsa:

- MaTepuansl, Bbliknagosisaemole B kypce TOKI Ha 6a3e noptana edu.vsu.ru;

- pEKOMEHOYEMYIO OCHOBHYIO U JONONHUTENBHYIO NUTEPaTYpY;

- METOAMYECKNE yKa3aHNs 1 nocobums;

- KOHTPOIbHbIE 3aaHnsa 4N 3aKpeneHnsa TeopeTu4ecKoro marepuana;

- ANEKTPOHHbIE BEPCUM Y4EOHMKOB M METOAMYECKMX YKa3aHU ANs BbINONHEHWS NPaKTUYEeCKNX
pabor.




dopma opraHunsaunm caMoCTOSITENbHON paboThl: MOATOTOBKA K ayAUTOPHbLIM 3aHATUAM;
BbINOSIHEHME AOMAaLUHMX 3a4aHWUi; BbINOSIHEHNE KOHTPOMbHbIX paboT.

15. lMepeyeHb OCHOBHOW W AOMNONHUTENLHOW FNUTEpPaTypbl, PECypCOB MHTEpPHET,

Heo6XxoaAUMBbIX AN OCBOEHUA AUCUMUNIIUHbBI (Criucok numepamypbl 0pOPMIISEMCs 8 COOMeemcmeauu
¢ mpebosaHusamu OCT u ucnionb3yemcs obwjasi ck8o3Hasi Hymepauyusi 0risi ecex audo8 UCMOYHUKO8)

a) ocHOBHas nuTepartypa:

Ne n/n MNCTOYHMK

Kpynun B.I. Beiclwaa matematuka. Teopnsa oyHKUNN KOMNIEKCHOrO NepemMeHHOoro.
OnepauunoHHoe ncumcrneHme. CO60pHUK 3agad ¢ peleHmsmn: yyebHoe nocobue /
Kpynuu B.I"., Maenos A.J1., lNonos J1.I' — Mocksa: MOW, 2019. — c. — Beicwas
Matemartuka. Teopus yHKLMIA KOMMNSIEKCHOrO nepemeHHoro. OnepaunoHHoe
ncumncneHne. C60pHMK 3agad ¢ pelueHnssMn [ONeKTpoHHbIN pecypc]: ydebHoe
noco6bue / Kpynun B.I". - M.: Uspatenbcknn gom MOU, 2019. — ISBN 5-383-01224-6
— <URL

‘https://www.studentlibrary.ru/book/ISBN9785383012246.html>.

lopywknHa H.B. MatemaTuka: Teopust (pyHKLMN KOMMNIIEKCHOIO NepeMeHHOro:
npakTukym / NpyuwkuHa H.B., Kapaces B.A., J1éswwuHa I.[l. — Mocksa: MNACwuC,
2019. — 101 c. — MaremaTuka: Teopus PyHKLMA KOMMNIIEKCHOIO NepeMeHHOro
[OnekTpoHHbIN pecypc] : npaktukym / H.B. NopywknHa, B.A. Kapaces, "[. J1éBwunHa.
- M.: MMCuC, 2019. — ISBN 5-907061-15-6. — <URL.:
https://www.studentlibrary.ru/book/ISBN9785907061156.html>.

0) gononHuTenbHas nuTepartypa:

Ne n/n NCcTOYHMK

CeelwHukoB Anekcen eopruesud. Teopus yHKLMA KOMMIIEKCHOW NepeMeHHON:
y4yebHUK Ansa ctya. oums. cneumanbHOCTEN U cneumansHocTy "MNpuknagHas
maTtematuka" / A. I. CeewHwnkos, A. H. TuxoHos; Mock. roc. yH-T um. M.B.
JlomoHocoBa. — N3a. 6-e, ctep. — M.: dusmatnut, 2004. — 335 c.: un. — (Kypc
BbICLLEN MaTeEMATUKM U MaTtemaTmnyeckon omsunkn / nog pea.: A.H. TuxoHosa [v ap.];
Bobin. 5) (Knaccudeckun yHmsepcuteTckuin y4edbHmk) .— ISBN 5-9221-0133-1.

Cupgopos HO.B. Jlekuum no Teopmn pyHKUUIN KOMMASIEKCHOIO NEPEMEHHOTO: Y4eOHuK /

2 KO.B. Cugopos, M.B. ®efoptrok, M.U. WabyHnH. — Mocksa : Hayka, 1989 .— 477.
Teopusa yHKLMIA KOMMNIIEKCHOW NepeMeHHoN: y4ebHo-meToanyeckoe nocobme no
crneumansHoctam: 010801 (013800) - Pagnodmaunka n anekrtpoHuka, 010803

3 (014100) - MukpoanekTpoHuka 1 nonynposogHukossie npubopsl, 010701 (010400) -

®usunka / BopoHex. roc. yH-T; cocT. E.N. [epeBsrnHa .— Boponex : JIOI BI'Y, 2005
.— 39 c.: un. — bubnuorp.: c.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PeweHne 3agad no metogam MaTematudeckon uamkm: Yueb.
4 noco6ue / A.A. Kocapes, H.®. Jlopmoguxuna, J1.A. KpynuubiHa. — BopoHex, 1982.
— 84 c.

B) MH(OPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (oduumnanbHblie pecypchl
WUHTEpPHET)*:




Ne n/n Pecypc

1. www.lib.vsu.ru — 3HB BI'Y

2. http://e.lanbook.com/ - 3BC «JlaHb»

3. http://www.book.ru/ - 36C «Book.ru»

* BHavane ykasbiBatotcad 3OBC, ¢ KkoTopbiMM uMeloTcs goroBopa Yy BIY, 3artemM OTKpbiTble 3MEeKTPOHHO-
obpasoBaTernbHble pPecypchbl, OHMNarH-Kypcbl, Y MK

16. lMepeyeHb y4yeOHO-MeTOAMYECKOro obGecnevyeHUA AN CaMOCTOATENIbHOM pPaboThbl
(y4ebHO-Memoduyeckue pekoMmeHdayuu, rnocobusi, 3adayHUKU, MemoOUYECKUE yKa3aHUs [0 BbIMOSTHEHUIO
npakmu4eckux (KOHMporsbHbIX), Kypcosbix pabom u Ap.)

Ne n/n MNCTOYHMK

Teopua pyHKUUIN KOMMNEKCHOW NepeMeEHHON : y4ebHo-meToan4eckoe nocobue no
cneuwnanbHoctam: 010801 (013800) - Pagnodumsmka n anektpoHuka, 010803

1 (014100) - MuKkpoaneKkTpoHMKa 1 nonynpoBogHukosble npudopsl, 010701 (010400) -
®usunka / BopoHex. roc. yH-T; cocT. E.N. [epeBsrnHa .— Boponex : JIOI BI'Y, 2005
.— 39 c.: un. — bubnuorp.: c.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PelueHne 3agad no metogam marematmieckon pmsmnku: Yyeb.
2 noco6ue / A.A. Kocapes, H.®. [lopmoguxuHa, J1.A. KpynuubiHa. — BopoHex, 1982.
— 84 c.

17. OOGpas3oBaTesfibHble TEXHONOrMU, UCNOoMb3yeMble nNpu peanusauum y4eOGHOMU
OUCUMNNUHBLI, BKNKOYass AUCTaHUMOHHble oOpa3oBaTenbHble TexHonorum (OOT),
3NeKTpoHHoe obyyeHune (30), cmelwnaHHOe oby4eHune):

Kypc «Teopusa dyHKUMn kKomnnekcHon nepemeHHon» (TOKIT) Ha 6a3e nopTtana edu.vsu.ru.

18. MaTepmanbHO-TeXHU4YECKOe obecnevyeHne AUCLUMNIIUHDbI:
JlekumoHHasa ayantopusi, ayaqutopumn onsi NPoBeAEHUsI NPaKTUYECKMX 3aHATUN.

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUSA TEKYLLEA U MPOMEXYTOYHOM aTTecTauum

Mopsiaok oLEeHKM 0OCBOEHUS 0byyatoLwmMMmcs y4ebHOro matepuana onpeaensieTcs CoaepxaHnem
crneylowmnx pasnenos ANCUMNIUHbBIL

HanmeHoBaHue
NHaunkaTop(bl
Ne pasfienia Komnere ) DOCTMXKEHMUS OueHo4Hble cpeacTaa
n/n ANCUMNITNHDI Hums(n) KOMBETEeRLIM
(Mogyns) H
1 Pasgenbl 1-3 OrlK-1.1 KoHTponbHas paborta 1

OlK-1

2 Paspgenbl 4-5 OrK-1.2 KoHTponbHas paboTa 2




3 Paspenbl 6-7 OriK-1.3 KoHTponbHas pabota 3

MpomexyTouHasa aTTectaums [MepeyeHb TEOPETMHECKNX BOMPOCOB
dopmMa KOHTpOMNSA — 3a4eT C OLEHKOM MpakTnyeckoe 3agaHune

20 TunoBble OLEHOYHbLIE cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensioLwme
npoueaypbl oLueHUBaHUs

20.1 TeKywmin KOHTPONb yCneBaeMoCTH

KoHTponb ycneBsaeMocTu N0 ANCUUNIIMHE OCYLLECTBIISETCA C MOMOLLIO CReayroLmnX
OLEHOYHbIX CPeacTB:
— KOHTPOSbHblE paboThl;

MNMepeyeHb 3agaHNM ANA KOHTPOSbHbLIX paboT

Kontpoabnas padora Ne 1

KM 1
1. KOMIIVIEKCHBIE U1 CJIA
2-3i
1.1. Haiimure Re z , Imz, |z | 18 Z (-m<argz<m) ecmm z= 1+3;.

1.2. Borancmare: (iv/3 - 1) .
2. OJIEMEHTAPHBIE ®YHKINN
2.1. Haiimure Bce 3HaueHUs QyHKIUHA J () B yKa3aHHBbIX To4ukax. OTBET MpUBEIUTE B alreOpanyecKoit

dopme fE@)=u+iv:
a) e’ npu z=3-2i; B) /z mpu z = 8i;
0) sin z mpu z =—1 r) Lnz pH z=-5.

2.2. Haiinute Bce KOpHH ypaBHCHHS: COSZ =2,
3. JUDODEPEHIIMPOBAHUE
3.1. Haiinute BCe ToukH, Tae QyHkius f (z)=zImz; a) nuddepenupyema; 6) ananuruyHa. Haiiaure
MPOU3BOIHYIO B TOUKaX MU PepeHITpyeMOCTH.
3.2. Jna anamtuueckoii Gyuxumun S (2)=u(x, )+ iv(x,») ussectno, uro u=x*-y>-2x, f(0)=0,
Haiinure pynkmuio V .

KM 2
1. KOMIIJIEKCHBIE U1 CJIA
3-2i
1.1. Haitoure Re z , Im z, |z | a8 2z (-m<argz<m) ecnu z = i—2l'

1.2. Beraucnure: (- /3 - i)'
2. OJIEMEHTAPHBIE ®YHKIIUU
2.1. Haiinure Bce 3Ha4eHUs GyHKuui J () B yKa3aHHBIX TO4kax. OTBET MpUBEIUTE B alredpanyeckoi
dopme f@)=u+iv:
a) e’ mpu z=-2+3i, e) 92 mpu z=i
B) ch z npu z = 2i;
r) ¥z npu z =167 ;
2.2. Haiiaure Bce KOPHU ypaBHEHHUS: Sinz =2,
3. IMODEPEHIIMPOBAHUE




3.1. Haiigute Bce Toukwm, tae GyHxuus / (z)=zRez: a) nuddepenuupyema; 6) ananuruyHa. Haiiaure
MPOU3BOAHYIO B TOUKAaX AU(PHEPEHIIUPYEMOCTH.

3.2. ]Iy aHAIMTHYECKOM (DYHKIIMU f(z)=u(x,y)+iv(x.y) ussecrno, uro u = e cos y, f(0)=1_ Haiigure
dbynkuo V .
Kontponbnas padora Ne 2

KM 1
4. UHTET PUPOBAHUE
4.1. Beruucinure UHTETpabl:

zRe z dz o — — ;
a) -y[ , tme 7 — OTpe30K MmpsIMOii OT TOYKH Z; = 0 no z, =1+1;

0) ~[|Z|Im 24 eyt — MOTYOKPYXHOCTh 171 = 2 Imz>0;
Y
h .
B) VJ:C 242 ey — HmomyokpyxHocTh |71= 1, Rez>0;
: 2z
r) J-,Sln (e * iz , TIe ¥  — OKpYXHOCTb |7 = i[=1
v

5. PSIJIbI

2

5.1. Paznoxure dynxmmo f(z)= Z+
zZTl

B psa Jlopana B okpectHocTH Touek: a) z=10; 6) Z=0C,

B) Z = —I. B KaXI0M Cllydae onpeaeanre 00IacTh CXOAUMOCTH PSIIOB.

3z+1

5.2. Paznoxwure QyHKIUIO — ¢ Bpn Jlopana B kombie 2 < 7[< 3
.

KHM 2
4. UHTEI'PUPOBAHUE
4.1. Beruucinure UHTETpabl:

Re z 1 o .
a) -y[ ¢z ZdZ, rne ¥ — orpe3ok npsamoii ot Touku Z; =0 mo z, =1+2i;

0) Y'UZ'RC = d= , TIe ¥ —moiyokpyxHocTh |71 =1 Imz2>0;
h ¥
B) J:s z dz , TIe Y — IOIIYOKPYKHOCTh lz|= 2 ,Rez20;
v

r) YJ:Sh 2 ey — OKpYXHOCTB 17]= 2 .
5. PAJIbI
5.1. Paznoxure pyHkumio f (z)= i B pszt JlopaHa B OKpeCTHOCTH Touek: a) z =0; 6) Z=0; B) z=1.

B xaxxgoMm cityuae onpeenure 061acTh CXOAUMOCTH PSIIOB.
z—4

5.2. Paznoxure KA — =
(QynKn R

5 BPAA Jlopana B xomsie ! < [7[< 2

KonTtpoJabnast padora Ne 3

Knm1
6. TEOPUA BBIYETOB

1
o 3
6.1. Haiimure Bce UOT dynxuun S (Z ) =z cos e OTPEJIEIINTE UX THUM U BBIYUCIIUTE BHIYETHI.

6.2. Brruncaure HHTETpabl:
e’ T osin x dx
—dz tolz - 2)=13. _.
a)f9z—z3d’y ple-2l=3y )jx2+2x+5’
Y -

< 7k T ! —imtd 0
oIty Ty o



7. OIEPALIMOHHOE UCUUCIIEHUE
7.1. Pemute nuddepeHmanprHoe ypaBHEHNE, UCTIONB3Ys ITpeoOpazoBanue Jlamnaca:
u"+u' =1, u(0)=u'(0)=u"(0)=0.

KM 2
6. TEOPU BBIYETOB

1
) 2 .
6.1. Haiigure Bce UOT pynxuun / (Z ) =z sm  » OTIPEJICIUTE UX THII U BBIMUCITHTE BBIYCTHI.

6.2. Boruncaure HHTErpabl:
z 0
€ cos x dx
dz tolz—2=13. s A er
a)§)23—4z » T 2 | > B)7-';)62—4x+5’
]O. e*iwtdt,w>0'

0X+9

7. OIEPALIMOHHOE UCUNCIIEHUE
7.1. Pemute nuddepeHmanpHoe ypaBHEHNE, UCIIONB3Ys TpeoOpazoBanue Jlammaca:
u —u=sint, u(0)=-1 u'(0)=0,

20.2 NMpomexyToyHas atrecTaums

MpomexyToyHasi aTTecTaumsi No ANCUUNIIMHE OCYLLECTBSIETCS C NMOMOLLbIO CReayoLwmx
OLIEHOYHbIX CPEACTB:

— cobecepoBaHue no TEOpETNYECKMM BOMpPOCcaMm;
— NpaKkTn4yeckmne 3agaHunA,

MepeyeHb TeopeTUYECKMX BONPOCOB K 3a4eTy

KOMIMNEKCHbIE YHACIIA

1. Onpepgenenne kKoMnnekcHoro uucna. Anrebpanyeckasi, TpuUroHOMeTpudeckas U
nokasaTenbHas oOpMbl KOMMNNEKCHOrO Yncna.

2. ®opmyna dunepa. dopmyna Myaspa. Mogynb, apryMeHT, rnaBHOe 3Ha4YeHne aprymeHTa.
3. leomeTpuydeckas HTepnpeTaums onepaunin Hag KOMMNIIEKCHbIMU YUCTaMMU.
4. Cpepa PumaHa. beckoHe4HO yganeHHas Touka.

SANEMEHTAPHbIE ®YHKLUUN

5. OnpegeneHve yHKUMN KOMMIEKCHOIO NepeMeHHOro. ArieMeHTapHble yHKLMK:
5.1. KopeHb n-1 cTenexu.
5.2. OKcnoHeHTa.
5.3. Jlorapundpm.
5.4. TpuroHomeTpu4eckume (sin, cos, tg, ctg) dpyHkuun.
5.5. Tnnepbonunyeckune (sh, ch, th, cth) dpyHkuun.
5.6. ObpaTHble TpUroHoMeTpudeckme PyHKLUUN.
5.7. ObpaTHble runepbonuyeckne pyHKUMN.
5.8. ObLwasn nokasatenoHasa 1 obLasa creneHHas yHKUnN.
6. BblaeneHune rnaBHOM BETBM MHOIMO3Ha4YHbIX PyHKUMM (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANOOEPEHLINPOBAHNE



7. MNpepen dyHkumn. HenpepbiBHOCTb. OnpegenexHvne npoussogHon. OnpenenexHne yHKUmuum,
anddepeHUMpyeMon B TOUKE.

8. Ycnosus Kowun-Pumana, kak Heobxogmmoe ycrosue guddepeHUnpyemMocTy B TOUKE.

9. InddepeHUnpyeMOCTb peanbHONn U MHUMOW 4YacTu OyHKUUK, Kak Heobxoammoe ycnosue
AndpepeHUNpyEMOCTN B TOUKE.

10. JoctatoyHoe ycnosue andgepeHLMpyemMOCT B TOYKE.
11. Cnocobbl BbIMNCNEHNSA NPON3BOAHOMN.

12.  OnpegeneHne aHanuTMyeckonm  yHKuun. CBOWCTBA  aHaNUTUYECKUX  (PYHKUUK
(HenpepbIBHOCTb, aHANMMTUYHOCTb KOMMNO3NLUUK, YpaBHeHNA Jlannaca).

WHTEMPNPOBAHUE

13. OnpegenexHune nHterpana no kpmeon. CBONCTBA UHTErpanos.

14. Teopema Kowmn gns ogHocBA3HOW obnacTu.

15. Teopema Kowum gnsa MHOrocssHom obnacru.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-IlenbHuua.

17. ®opmyna Kowm.

18. beckoHe4yHas anddepeHLMpyeMoCcTb aHanMTudeckon yHKuMn. NHTerpaneHas gopmyna
Anst N- NPOU3BOAHOWN.

19. Teopema Mopepa. Teopema JlnyBunns.

20. Teopema o cpefHEM Y MPUHLMI MAakCUMyMa MOYyIs.

PAObI

21. CxogumMocCTb 4YncnoBoro paga. NpusHak abcontoTHOM CXOAMMOCTM YMCIOBOIO psaa.
22. CxoanmMocCTb (hyHKUMOHanbHoro paga. MNpusHak paBHoMepHou cxogumocTu Benepitpacca.

23. Teopema BenepwTpacca o0 nouvneHHoM AuddPepeHUnpoBaHUN U UHTETPUPOBAHUN
PaBHOMEPHO CXOASLLNXCSA PSAOB, COCTOALLMX U3 aHANUTUYECKUX DYHKLNNA.

24. CteneHHon psag. Teopema Abens.
25. PasnoxeHue aHanntn4eckon oyHKUMu B psg Tennopa.
26. Pap JlopaHa. PasnoxeHvne aHanutuyeckon pyHkuumn B pag JlopaHa.

TEOPUA BbIYETOB

27. Ocobble To4kn. Knaccmdumkaumsa n3onmpoBaHHbIX 0COBbIX TOYEK.

28. Cnocobbl onpegeneHns nopsiaka nosntoca.

29. OnpegeneHue BbideTa. OCHOBHasi TeopemMa O Bbl4eTax. TeopemMa O CyMMe BblYETOB.
30. Dopmynbl BbIMMCNEHUS BbIYETOB.

31. BbluncneHne nHTerpanos ¢ NOMOLLbIO BbIYETOB:

31.1. KOHTYpHble UHTerpansbl j%f(z Mz
27

31.2. IHTerpansl Buaa IR(COS x,sin x x|
0

_ P (x) _a, X" +..+ax+a,
0,(x) bx"+..4+bx+bh,

31.3. NHTerpans Buaa I f G e f(x)

31.4. Vnterpansi euga | 7 i, e f(x)=g(x)e™ = (x)e‘



31.5. iHTerpansl Buaa T S G roe f(x)=g(x)cos(ix), f(x)=g(x)sin(rx).
32. Jlemma >KopgaHa.
OMNePALMOHHOE NCYUNCITEHUE
33. Npea onepauunoHHoro ucuucnenus. NpeobpasosaHue Jlannaca. O6nactb paBHOMEPHOM
CXOAMMOCTM M aHaNUTUYHOCTW.
34. O6paTHoe npeobpasoBaHue Jlannaca. Teopema MennuHa.
35. Ceoncrtea npeobpasoBaHus Jlannaca.

MpakTuyeckue 3agaHuA K 3a4veTy

Ha 3auet BbiHOCMTCSA Hanbonee emkasi U coaepXaTenbHas Tema Kypca — 3TO BblYUCIIEHUE
WHTErpanoB C NOMOLLbIO Bb4ETOB. [1pyMepbl MHTErparnos:

cos z
1. 2(2 _1) — KOHTYpHBIE ﬁf(z)dz .
27 dx 27
= R , Si
2. -([2+cos ~ —Buma J. (cos X, sin x)dx )
T dx P, (x)
3. _L(xz |y —bum IQ (x)
—1)e™ % .
4. _[ (x 2ze+2dx — BHJA J.g(X)e'”dx .
5. f%dx — BHAJA Tg(x)cos (kx)dx , Tg(x)sin (Xx)dx .

-



JNINCT COMMACOBAHUHA

PABOYASA MPOMPAMMA YYEBHOW ONCLIMNVHBI

HanpasneHue/cneumansHocTb 03.03.02 dusunka

Oncunnnuua 61.0.14 Teopust YHKLMN KOMNIEKCHOIO NEPEMEHHOIO

Mpodunb nogrotoBkn Pmsmnka nasepHbIX U CNeKTpanbHbIX TEXHONOrMW; Prsmka TBEpPOOro Tena;

AnepHasg n meamumHckasa dusnka.

dopma 0byyeHunst oyHas

YyebHbin rog 2023/2024

OTBEeTCTBEHHbIN UCTMONHUTENb

3aBeayowmnn kaeapon MatemMmaTn4eckon LA
OM3NKN U MHPOPMALMOHHBIX TEXHOOMN f ! Nepecenkos C.A. 28.06.2022

cnonHutenu

3aBeayowmnn kaceapon matemaTn4eckon

dOU3NKN N NHPOPMALIMOHHBIX TEXHOMNOMNI o aimc ;'1/ Mepecenkos C.A. 28.06.2022
_._20__

dormkHocmb, nodpasdeneHue noodnucek pacuwiughposka nodnucu

COITIACOBAHO

Kypatop OOI

Nno HanpasBneHuto/cneynanbHOCTH .. 20

noodnucek pacuwiughposka nodnucu

HayanbHuk otgena obenyxueaHua 3HB .20
nodnucek pacuwughposka nodnucu

lMporpamma pekomeHagoBaHa Hay4yHO-MEeTOANYECKMM COBETOM (DU3MYECKOro doakynereTa,
npotokon Ne6 ot 27.06.2022r.




