MMNMHOBPHAYKU POCCUN
OSEEPAIBHOE MOCYAAPCTBEHHOE BIOKETHOE OBPA3OBATEITbHOE YYPEXKOEHUE
BbICLLEIO OBPA30OBAHUA

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

YTBEPXOAIO
3aBeayoLwmin kapegpomn

MaTteMaTnieckon PuUsnkm
N UHPOPMALMOHHBIX TEXHOSTOMMI

heppecens C.A. lNepecenkos

28.06.2024r.

PABOYAS MPOrPAMMA YYEEHOW ONCLMMNITUHBI

51.0.12.03 Teopusa coyHKLUA KOMNJIEKCHOro NnepeMeHHOoro

1. Kog v HanMmeHoBaHUe HanpaBneHnsa NoAroToBku/cneunanbLHOCTH:

11.03.04 DneKTpoOHMKA M HAHOSNEKTPOHMKA

2. Npodunb nogrotroBku/cneumanusaumus: MHrerpansHag 3NeKTPOHMKA N HAHOIMNEKTPOHMKA.

3. KBanudmkaumsa BbinyckHuKa: 6akanasp
4. Popma o6y4eHUsA: oyHas

5. Kacheppa, oTBeuarowas 3a peanusauumro aucumnnuubl: 0803 kadpeapa mateMaTnyeckom

dOU3NKM U MHPOPMALIMOHHbBIX TEXHOSIOIUI

6. CoctaButenu nporpammsl: [lepecenkoB Cepren AnekceeBuny, AOKTOP (OU3NKO-

MaTeMaTUYEeCKUX HaykK, npodpeccop. saseayioLnn kadenpon.

7. PekomeHpgoBaHa: Hay4yHo-MeTOoONYECKMM COBETOM br3ndeckoro dakynbTeTa,
npotokon Ne6 ot 27.06.2024r.

8. YueOHbIN roa: 2025/2026 CemecTtp(bl): 3



9.llenn n 3apgaum y4eO6HOW ANCLUUNINUHbI
Llenbto ocBoeHUs y4ebHOM aAncumMnnmHbl SBnseTca: dopMmnpoBaHue y oby4aromxcs
onpeneneHHoro coctaBa KoMneTeHun (pe3ynbTaToB OCBOEHUS) AN NOArOTOBKM K

npogeCccnoHanbHON EeATENTbHOCTM.

3agayum y4ebHoM OAUCUMNIUHDI:

N3yyeHne onepaumin ¢ KOMNNEKCHbIMU YMCaMn, PYHKLMIA KOMMNNEKCHOrO NEPEMEHHOTIO,
ycnosuin Kowmn-PumaHa, HTerpanos no KpuBbIM B KOMMITEKCHOW NSIOCKOCTU, METOO0B
pasnoXeHna aHannMTUYecknx yHKkuMn B psabl Tennopa u JlopaHa; npuMeHeHne Teopum
Bbl4ETOB ANS BbIYUCNEHUSA MHTErPanoB No 3aMKHYTbIM 1 6ECKOHEYHbIM KOHTYpaM, N3y4YyeHune
METOAOB aHANUTMYECKOro NpoAoINKeHns, npeobpasoBaHus Jlannaca n onepaumoHHOro
NCYMCIIEHUS.

10. MecTo yye6HOM AMCUMNNUHBI B CTPYKType OOIT:

«Teopus PyHKLNIN KOMMEKCHOrO NEPEMEHHOro» OTHOCUTCS K 6a3oBOM YacTu
MaTeMaTU4eCcKoro u ectecTBeHHoHay4Horo uukna. TOKI asnaetca npogomkeHnem
MaTeMaTU4eCcKOoro aHanmsa v LUMPOKO MUCMOMb3yeTCH BO BCEX pa3aenax TeopeTnyeckon
Pu13KKN, a Takke B pagnodumsnke 1 afekTpoHuke. « Teopnsa yHKUUIA KOMMMNEKCHOro
NnepemMeHHOro» OTHOCUTCS K YUCiy pyHAaMeHTanbHbIX pasgenoB COBPEMEHHOW MaTeMaTuKu.
3HaHue ocHOB «Teopun YHKLUMIN KOMMNIEKCHOIO NePEMEHHOro» ABNAETCA BaXXHOM
cocTasnsoLwen obLen maTeMaTnyeckon KynbTypbl BbIMYyCKHUKA.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA NOo AucuunauHe/MoAaynio (3HaHUS, YMeHUs,
HaBbIKW), COOTHECEHHbIe C NMaHMpyeMbIiMM pe3yfibTaTaMu OCBOEHUSI obpa3oBaTenbHOMN
nporpamMmbl (KOMMNETEHLMAMU) U UHAUKATOPAMU UX AOCTMKEHUA:

Kog HasaHune Koa( NuankaTop(bl) lMnaHupyemble pedynbtatbl 00y4YeHUus
KOMMeTeHLMM bl)
OrlK | CnocobeH OrlK- | Bnageet 3HaHuamMu | [leMOHCTpUpPYET 3HAHNSA OCHOBHbIX
-1 ncnonb3oBaThb 1.1 | dbyHAaMeHTanbHbIX | ONepaumni ¢ KOMMIEKCHBIMU YMcnamu,
nonoXeHNs, pasnenos OCHOBHbIX 31leMEHTapPHbIX (PYHKLMI
38KOHbI U MaTeMaTIK KOMMIIEKCHOTO NePeMEHHOTO,
onpegerneHne aHanuTu4eckom OyHKLMK,
METOAb OCHOBHblE CBOWCTBA MU TEOPEMbI
€CTECTBEHHbIX aHaNUTUYECKUX DYHKLINA.
HayK OrlK- | CosgaeT n YmeeT onpeaensaTb obnactb
MaTemMaTunku 1.2 | npumeHsieT aHaNUTUYHOCTUN PYHKLIUA KOMMNIIEKCHOIO
Ansa peweHna mMaTemaTundeckmne nepemMeHHoro, onpegenseTt ocobble
3afad MOJEenn B CBOEN TOYKU N UX TUN, packnagbiBaeT
NHXXEHEepHON NpaKkTU4ecKomn aHanuTn4eckmne (pyHkKumm B paabl
AEeATEesIbHOCTHN OedaTenbHOCTH Tennopa v JlopaHa, NpUMMeHSIET TEOPUIO
Bbl4ETOB 414 BbIYUCINEHUSA UHTErpanos
No 3aMKHYTbIM U BECKOHEYHbIM
KOHTYpam.
OrlK- | YmeeT oueHuBaTb Bnapeet HaBbikamu
1.3 | rpaHuubl KBanuuumpoBaHHoOro Bbibopa u
NPUMEHUMOCTH agjantaunm yHKLUMA KOMMNIEKCHOrO
MCTIOMNb3yeMbIX nepemMeHHOro Ang peLueHns
npakTnyecknx 3agad. Mcnonbsyet
MaTemMaTU4eCcKnx

mMoaenen npu

NoNoXeHn4A, 3aKOHbl U MeTOobl
€CTEeCTBEHHbLIX HayK And pelleHnd




peLLueHnn TUNOBbIX
NpodeCcnoHanbHbIX
3apad

WHXXEHepHbIX 3agad B cdepe
npodeccuoHanbHON AesaTenbHOCTH.

12. O61bemM AncumMniMHbI B 3a4eTHbIX eanHuuax/yac: 3/108

dopma NpomMeXyTOYHOM aTTecTauuu: aK3aMeH

13. TpyaoeMKocTb No Buaam y4yeoHomn paboTbl

TpyaoemMKoCTb
Bup yue6Hoit paboTbl Bcero o cemecTpam
3 cemecTp
AyaouTopHble 3aHATUS 54 54
nexkuumn 36 36
B TOM YuUcne: | npakTuyeckme 18 18
nabopaTtopHble 0 0
CamocTodarenbHas pabota 18 18
B TOM Yucre: KypcoBasi paborta (NpoekT) 0 0
dopma NpoMexyTodHOWn aTTecTaumm 36 36
(3K3amMeH — 4ac.)
WToro: 108 108
13.1. ConepxaHue ANCLUUNIIUHbI
n/n Peanusauus
pasgena
HanmeHoBaHue ANCLMNITHBI
pasgena CopepxaHue pasgena gucunnsivHbl C MOMOLLbIO
ANCLMNINHBI OHIamnH-
Kypca, YMK
*
1. Nlekuunn
1.1 | KomnnekcHble Onpepenexune komnnekcHoro Yncna (K4), kak
yucna ynopsgoyYeHHON napbl 4EACTBUTESbHBIX YNCEN Ha
KOMMJIEKCHOW NNOCKOCTW C BBEAEHHbLIMW onepaumsMmm
CpaBHEHWS, CIOXEHUS, BbIYUTAHUS, YMHOXEHUS U
aenenuna. Anrebpanyeckas, TPUroHomeTpuyeckas u
nokasatenbHasa popmbl KH. Onepaunn Hag KY B aTuX
opmax. Popmynbl dunepa n Myaspa. Moaynb,
aprymMeHT, rnaBHOE 3Ha4YeHNe apryMeHTa, KOMMMEKCHO
conpsbkeHHoe ymcno. CBonCcTBa onepaumii:
KOMMYTaTUBHOCTb, aCCOLMATUBHOCTD,
ANCTPUBYTMBHOCTL. [eomMeTprnyeckas nHTepnpeTaums
onepaunn cnoxeHus n ymHoxeHus. Ccoepa PumaHa.
BecKkoHeYHO yganeHHasi TouKa.
1.2 | OnemeHTapHble | OnpeneneHne yHKUMN KOMMNIIEKCHOIO NEPEMEHHOrO.
dyHKUMN OnpepeneHns 1 OCHOBHbIE CBOUCTBA 3SfIEMEHTapPHbIX
JOYHKUMIN: KOPEHb N-N CTENEHU, AKCMNOHEHTA,
norapudm, TpMroHoMeTpuyeckne (sin, cos, tg, ctg) n
rmnepbonunyeckune (sh, ch, th, cth) dpyHkumm, obpaTHble
TPUroHOMETPUYECKMe 1 runepbonmyeckne PyHKUmm,




obuwas nokasaTtenbHas 1 obLasa cteneHHas QYyHKUNN.
[(maBHOEe 3Ha4YeHne nnu rnaBHass BETBb MHOrO3Ha4YHbIX

OYHKUMN.

1.3

AvdppepeHump
oBaHue

Mpepen dyHKkunKn. HenpepsiBHOCTL. Onpeaenexve
npoussogHon. OnpegenexHne yHKUUHK,
andpepeHumpyemon B Todke. Ycnosus Kown-Pumana
n oudpdepeHUnpyemMocTb pearibHOM U MHUMOW YacTu
YHKUMN, Kak ABa HEOOXOAUMbBIX YCNOBUS
andpepeHUnMpyemMocTu B Touke. [loctaToyHoe
ycnosue andpdepeHumpyeMocTtu B Todke. Cnocobbl
BbluMCrieHns npomssogHon. OnpegenexHve
aHanuTM4ecKon OyHKLUMN, Kak PyHKLUK,
andpepeHUNPYEMON B TOYKE U €€ OKPECTHOCTUN U B
obnacTtn. CBonCTBa aHANUTUYECKUX PYHKLMN.

1.4

WHTerpupoBaHu
e

OnpepeneHuve nHTerpana no kpuson. CBoncTea
nHTerpanos. Teopema Kowwm ans ogHOCBA3HOM
obnactun. Teopema Kowwu ana mHorocesisaHom obnacTu.
TeopeMmbl 0 nepBoobpasHbIX. Popmyna HbtoToHa-
NenbHuua. Popmyna Kown. beckoHeuHas
andpepeHUNPYEMOCTb aHaNUTUYECKON OYHKLMN.
WHTerpansHasa popmyna ansa n-n NponssBogHOMN.
Teopema Mopepa. Teopema Jinysunnsa. Teopema o
cpegHeM 1 NPpUHUMN MakcuMymMa Mogyns.

1.5

Paabl

CX0oOMMOCTb YMCMOBbLIX U OYHKLUNOHANbHbBIX PSAOB.
Mpun3Hak abCcontoTHOM CXOAUMOCTM YMCIOBOro psaaa.
lMpusHak paBHOMepHOM cxoaMmocTn Beneplutpacca
dyHKUMOHanbLHoro psga. Teopema Benepwtpacca o
noYneHHoM andpepeHUMpoBaHUN N MHTENPUPOBAHUN
paBHOMEPHO CXOAALLNXCH PSA0B, COCTOALLMX U3
aHanuTuvecknx yHkunn. CteneHHon psag. Teopema
Abens. PasnoxeHne aHanUTU4eCcKon yHKLMN B PS4
Tennopa. Pag JlopaHa. PasnoxeHne aHanutnyeckomn
dyHKUMn B psag JlopaHa.

1.6

Teopu4a
Bbl4ETOB

Ocob6ble Toukn. Knaccmndumkaumsa n3onmpoBaHHbIX
ocobbix Toyek. Cnocobbl onpegeneHns nopsiaka
nontoca. OnpefeneHve BblyeTa. TeopemMbl O BblYeTax.
dopmynbl BeldncneHus BolveToB. Jlemma XKopaaHa.
BbluncneHne nHTerpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYpPHbIX, NpeobpasoBaHns Pypbe, HEKOTOPbIX
TUNOB MHTErpasioB OT AENCTBUTENbHOW NEPEMEHHOMN.

1.7

OnepaunoHHoe
ncumcneHme

Mpoes onepaumoHHoro ncyucrneHus. NpeobpasoBaHune
JTannaca. O6paTtHoe npeobpasoBaHue Jlannaca
(Teopema MennuHa). CeoncTtea npeobpasoBaHns
JTannaca. Vcnonb3oBaHne npeobpasoBaHus Jlannaca
Ans peweHnsa guddepeHumnanbHbIX U MHTerpanbHbIX
ypaBHEHUN.

2. NpakTn4yeckmne 3aHATUA

2.1

KomnnekcHbie
yucna

YeTbipe hopMbl NpeacTaBneHnss KOMMIIEKCHbIX Yncern
(KY): ynopsimoyeHHast napa 4mcen Ha KOMMNeKCHown
nrnockocTu, anrebpanyeckas, TPUroHoMeTpuyeckas u
nokasaTenbHas. Onepaumm cpaBHEeHUS, CIOXeHUS,
BblYUTAHUSA, YMHOXEHUA 1 aenennsa Hag K4 B aTux
dopmax. Popmynsl dunepa n Myaspa. Mogynb,
aprymeHT, rnaBHoe 3Ha4yeHne aprymeHTa, KOMMiekCHO
CconpsiXXeHHoe Yncro.




2.2

OnemeHTapHble
dyHKLMN

OnemeHTapHble PYHKUMN: KOPEHDb N-1 CTEMEHN,
9KCMOHEHTa, forapudm, TpuroHomeTpudeckue (sin,
cos, tg, ctg) n rmnepbonunueckune (sh, ch, th, cth)
dyHKUUKN, oBpaTHbIE TPUIOHOMETPUYECKNE U
runepbonnyeckne pyHkumm, obLias nokasartenobHas u
obwas cteneHHasa pyHKUMW. NaBHOE 3HaAYeHne unum
rnaBHasg BETBb MHOIO3HAYHbIX PYHKLNMN.

23

AvdppepeHump
oBaHue

Ycnosua Kowmn-PumaHa B 4ekapToBbIX Y NOMSPHbIX
KoopanHaTax. Micnonb3oBaHne JOCTAaTOYHOrO yCroBus
anddepeHumpyemocTu (ycnosusa Kowun-Pumana, nntoc
andepeHUNpPYyEMOCTb peanbHOW 1 MHUMOW YacTu
YHKUNN) NS HAXOXKOEHUS BCEX TOYeEK, rae yHKUna
anddpepeHumpyema n aHanutnyHa. Tabnuua
NPON3BOAHbLIX ANIEMEHTaPHbIX PYHKUNIA. BbluncneHune
NPOU3BOAHbLIX aHaNNTUYeCKNX PyHKUMN. HaxoxaeHue
aHanuTn4ecKoun OyHKLNN N0 U3BECTHOMN
JEeNCTBUTENbHOM NN MHUMOW YacTu.

24

NHTerpmpoBaHu
e

1. Mpamoe nHTerpnposaHue. BoluncneHme nHterpanos
Yyepes npencTaBneHne NoAablHTerpanbHOro BblpaXeHns
B E€KapTOBbIX NN NONAPHBIX KOOpAMHAaTaXx.

2. NHTerpupoBaHue aHannuTuyeckux pyHKUnn.
BbluncneHve nHterpanos ¢ NCNorib3oBaHWEM CBOUCTB
WMHTerpasioB OT aHanNUTU4eCKnX PyHKUUN (Teopema
Kowwu ons ogHocBA3HOM obnacTun, He3aBUCMMOCTb OT
nyTW MHTEerpupoBaHus, popmyna HeoToHa-
JlenbHunua). 3. BoluncneHne KOHTYPHbIX MHTErpanos oT
aHanNUTUYeCKMX PYHKUNA B MHOTOCBSI3HOW 0Bnactu ¢
ncnonb3oBaHMeM TeopemMbl Kowwmn ans MHOroCBA3HOW
obnactn, popmynbl Kowm n nHterpansHon hopmynbl
Ans N-n NPON3BOAHOMN.

2.5

Paabl

PasnoxeHune aHanutnyecknx yHkumnn B pag Tennopa
B Kpyre aHarMTU4YHOCTN (B OKPECTHOCTUN NpaBuibHON
TOuYKK). PasnoxeHne aHanMTn4ecknx yHKUMN B psg
JlopaHa B KOnbLe aHaNMTUYHOCTH (B OKPECTHOCTH
KOHEYHOM 0COBO0M TOYKUN, B OKPECTHOCTH
6eCKOHEYHOCTH, B MPON3BOSNIbHOM KornbLe). [Npuembl
MCMNONb30BaHUs CTaHOAPTHbIX Pa3NoXeHUN:
BGEeCKOHEYHONM reoMeTpPMYECKON Nporpeccumn ans
pasnoxeHns B pagbl Apoben; pasnoxeHune
9KCMOHEHTbI, CUHYCa, KOCUHYca 1 T.4. ANng
COOTBETCTBYHOLUMX PYHKUMN. BblumMCrieHne KOHTYPHbIX
WHTerpanos, C MOMOLLbIO Pa3NoXeHUs
nogbIHTerpasnbHbiX PYHKUUK B pag JlopaHa.

2.6.

Teopu4a
Bbl4ETOB

HaxoxaeHue y 3agaHHON YHKLMK BCEX 0COObIX
TOMEK, N30MMpPOBaHHbIX 0cobbIx Toyek (NOT) un
onpeaenenue tuna NOT. Cnocobbl onpeneneHns
nopsiaka nosntoca. Beluncnenume BolvetoB B NOT.
BbluncneHne nHterpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYpPHbIX, NpeobpasoBaHns Pypbe, HEKOTOPbIX
TUNOB MHTErpasioB OT AENCTBUTENIbHOW NEPEMEHHOMN.

2.7

OnepaunoHHoe
ncumcneHme

Mcnonb3oBaHue npeobpasoBaHusa Jlannaca onsa
peLlleHnsa guddepeHumnanbHbIX U MHTErpanbHbIX
YPaBHEHUN.




13.2. Tembl (pasgenbl) ANCUMNNNHBI U BUObI 3aHATUN

Buabl 3aHATMI (KONNMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl ~
Mpaktnyec | Jllabopato CamocroaTen
n/n | (pasgena) gucumnnuHbl | Jlekumm Bcero
Kne PHblE bHas paboTa
1 | KomnniekcHble ymcna 2 8
> OnemeHTapHble 4 > o 8
dYHKUMM
3 | AnddepeHumpoBaHme 4 2 2 8
4 | NHTerpmpoBaHue 6 4 4 14
5 | Pagbl 6 4 4 14
6 | Teopusa Bbl4ETOB 6 2 2 10
7 OnepaunoHHoe 6 > o 10
NCYUCNEHNE
WToro: 36 18 18 72

14. MeToau4eckue yKkasaHusi 4nsi 00y4aloLWmxXca N0 0CBOEHUIO AUCLIMMIIUHDI

[Mpn n3yyveHnn gucumninHbl pekoMeHayeTCcsl UCNOob30BaTh crieayrluime cpeacTea:

- Matepuansl, BolknagsiBaemble B kypce TOKI Ha 6ase nopTana edu.vsu.ru;

- peKOMeHAYEMYO OCHOBHYHO 1 AOMNOSTHUTENBHYIO NnTepaTypy;

- MeTogun4ecKne ykasaHus 1 nocoobus;

- KOHTPOJSIbHbIE 3afaHus ANs 3akpenneHns TeopeTnyeckoro matepumana;

- 3NEKTPOHHbIE BEPCUM YH4EOHMKOB U METOANYECKUX YKa3aHUM ANS BbINOMHEHNS MPaKTUYECKMX
paborT.

dopma opraHu3auun caMoCTOATENbHON paboTbl: MOArOTOBKA K ayANTOPHBIM 3aHATUSAM;
BbINOSIHEHNE JOMALUHUX 3aaHUN; BbIMOSTHEHME KOHTPOSbHbLIX paboT.

15. TlepeyeHb OCHOBHOM UM AONONIHUTENBLHOW nUTepaTypbl, PECYpPCOB WHTEpPHEeT,
Heo6XoAUMbIX ANA OCBOEHUA AUCLIMMNIIUHDbI

a) OCHOBHas nuTepartypa:

Ne n/n NcTOYHUK

KpynuH B.I'. Beicwasa matemaTtuka. Teopunsa QoyHKUUIA KOMMIEKCHOro nepemMeHHoro.
OnepauunoHHoe ncuncrneHne. C60pHMK 3agad ¢ peleHnsamn: ydebHoe nocobue /
Kpynuu B.I"., Maenos A.J1., Nonos J1.I'. — Mockea: MGW, 2019 .— c. — Bbicwas

1 MaTematumka. Teopus yHKLNN KOMAIEKCHOro nepeMmeHHoro. OnepaynoHHoe
ncuncnenune. CO0pHMK 3agay ¢ peleHnsamMm [QneKTpoHHbIN pecypc]: yuebHoe
nocobue / Kpynun B.I". - M.: N3pgaTtenbckun gom MOU, 2019. — ISBN 5-383-01224-
6 .— <URL:https://www.studentlibrary.ru/book/ISBN9785383012246.html>.

NopywkmHa H.B. MaTemaTuka: Teopust yHKLNN KOMMSIEKCHOIO NepPeMEHHOTrO:
npaktukym / MopywkmHa H.B., Kapaces B.A., Jl1éswwuHa .. — Mocksa: MUCuC,
2019 .— 101 c. — MaTtemaTuka: Teopus YHKLMA KOMMIIEKCHOrO NepeMeHHOro
[OnekTpoHHbIN pecypc] : npakTukym / H.B. NopywknHa, B.A. Kapaces, I".[. JIéBumnHa.
- M.: MUCuC, 2019. — ISBN 5-907061-15-6 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.html>.

6) gononHuTenbHasa nuTepartypa:



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

Ne n/n NCcTOYHUK

CsewwHukoB A.l'. Teopus PyHKLMIN KOMMMEKCHON NepeMeHHON: y4ebHuK ans cTya.
du3. cneunanbHocTen n cneymansHocTu "lMNpuknagHaa matematuka" /[ A.l'.
CsewwHukoB, A.H. TuxoHoB; Mock. roc. yH-T um. M.B. JlomoHocoBa .— M3g. 6-e,
crep. — M.: ®uamatnut, 2004 .— 335 c. : un. — (Kypc BbiCLLEN MAaTEMATUKN K
MatemaTudeckon gumamkun / nog peq.: A.H. TuxoHosa [ gp.] ; Bein. 5)
(Knaccuyeckuit yHuBepcuteTckuin yyebHmk) .— ISBN 5-9221-0133-1.

Cunpopos H0.B. Jlekuun no Teopmm QyHKLMI KOMNIIEKCHOO NEPEMEHHOrO: y4eOHMUK /

2 HO.B. Cugopos, M.B. ®epoptok, M.U. WabyHmH .— Mocksa: Hayka, 1989 .— 477.
Teopus yHKLMIA KOMNIIEKCHON NepeMeHHon: y4ebHo-MmeToanyeckoe nocobme no
crneumanbHoctam: 010801 (013800) - Pagnodmamnka un anektpoHunka, 010803

3 (014100) - MukpoanekTpoHuka 1 nonynpoBogHukoBbie npnbopel, 010701 (010400) -

®usmka / BopoHex. roc. yH-T; cocT. E.WN. [lepesrnHa .— BopoHex : JIOI BI'Y,
2005 .— 39 c. : un. — bubnwuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

Kocapes A.A. PeweHne 3agay no metogam matemaTu4eckon uankn: Yyeo.
4 nocobue / A.A. Kocapes, H.®. lopmoguxumHa, J1.A. KpynuubiHa .— BopoHex, 1982 .
— 84 c.

B) UH(POPMaLMNOHHbIE ANEKTPOHHO-0bpasoBaTerbHble pecypchl (orumansHblie pecypcbl
NHTEpHET)™:

Ne n/n Pecypc
1. www.lib.vsu.ru — 3HB BI'Y
2. http://e.lanbook.com/ - 3BC «J1aHb»
3. http://www.book.ru/ - 9BC «Book.ru»

* Brauane ykasbiBawoTca OBC, ¢ koTopblMuM uMmetoTca poroopa y BlY, 3aTeM OTKpbITble 3MNEKTPOHHO-
obpaszoBaTernbHble pecypchl, OHManH-kypcbl, AYMK

16. NMepeyeHb yuyebHO-MmeTOANYECKOro oGecneveHus Ans camocTosiTerbHon paboThbl (

Ne n/n MNcToYHUK

Teopust PYHKLMIA KOMNIIEKCHON NepeMeHHON : y4ebHO-MeToanyeckoe nocobme no
creumansHoctam: 010801 (013800) - Pagnodmamnka v anekTpoHunka, 010803
(014100) - MukpoanekTpoHuKa u nonynposogHukosble Npnbopsl, 010701 (010400) -
®usmka / BopoHex. roc. yH-T; cocT. E.N. depessrnHa .— 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. PelieHune 3agayd no metogam mMatemaTtmyeckon omsmkn: Yueo.
2 nocobue / A.A. Kocapes, H.®. [lopmoanxuna, J1.A. KpynuubiHa .— BopoHex, 1982 .
—84c.

17. OOpasoBaTtenbHble TEeXHOSNIOrMU, WUCMNONb3yeMble MNpu peanusaumum y4yeoOHomn
OUCUMNIINHBI, BKMOYaA [AOUCTAHUMOHHbIe obpa3oBaTtenbHble TexHonorun (AOOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoe oOyyYeHue):

Kypc «Teopusa dpyHkumi komnnekcHon nepemeHHon» (TOKI) Ha 6a3e noptana edu.vsu.ru.



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

18. MaTepmanbHo-TeXHU4YECKoe obecnevyeHme AUNCUUNIIUHDbI:
JlekuMoHHasa ayguTopusi, ayautopumn Ansi NPoBeAEHNs NpakTUYeCKMUX 3aHATUN.

19. OueHouYHbIe cpeacTBa ANsl NPOBeAEHUSA TEKyLIen U NPOMEXYTOYHOW aTTecTaumum

MopsiaoK OLEHKN OCBOEHUS 06YyYatoLmMMmcs y4eGHOro maTepuana onpegensietcs
coaep)XaHVeM cnenyroLmx pasaenos ANCUUNIHGILL

HanmeHoBaHve
NHuaunkaTop(bl
rll\;gn m%a:ﬁ%nmiu I<H0|\$I|;<(e;)e ) BOCTMXKEHUSA OueHouYHble cpeacTBa
A (MLCl))J,yJ'IFI) H KoMneTeHunn
OrK-1.1
1 Pasgenbl 1-3 Or1K-1.2 KoHTponbHas paboTa 1
OrlnkK-1.3
OrK-1.1
2 Pasgenbl 4-5 OlnK-1 Or1K-1.2 KoHTponbHas paboTta 2
OrlnK-1.3
OrK-1.1
3 Pasgenbl 6-7 OrllK-1.2 KoHTponbHas paboTta 3
OrlK-1.3
[MpomexyTovHasa aTTectauus lMNepeyeHb TeopeTUYECKMX BONPOCOB
dopma KOHTpon4 - 3a4eT lMpakTnyeckoe 3agaHue

20. TunoBble OLEHOYHbLIE cpeAcTBa U MeToAMYECKMEe MaTepuanbl, onpegensroLwume
npoueaypbl oueHUBaHUs

20.1 TeKywun KOHTPOSb YCNeBaeMocCTun

KoHTponb ycneBaeMocTu Mo ANCLUMNIIMHE OCYLLECTBSETCS C MOMOLLIbIO CreayoLnX
OLEHOYHbIX CPEeaCTB:

— KOHTPOnbHbIE paboThl;

Mepe4yeHb 3afaHNN ANA KOHTPONbHLIX paboT
KonTposbnas padora Ne 1
KM 1

1. KOMIUVIEKCHBIE YN CJIA
2-3i

o - g R argC= w - ;
1.1. Haitqure Rez  Imz [=] A2 (= m=argz=my oopy 1+3

1.2. Beraucnure: ("“”""E* 1)‘? )

2. OJIEMEHTAPHBIE ®YHKIIMN




2.1. HaiinuTe Bce 3HaueHUs (QyHKIHIA /() B yKa3aHHBIX To4Ykax. OTBET NpUBEIUTE B alreOpanyeckoiu
(bOpMe Flz)l=u+ .
a) e HpI/I 223—21;

1") LI’lZ HpI/I 2275 .
2.2. Haiizure Bce KOPHH ypaBHeHHs: COSZ =2

3. JUODEPEHIIMPOBAHUE
3.1. Haiinure Bce Toukwm, rae dyskmms (z)=zlm=, a) muddepenmpyema; 0) ananmurndyna. Haiiaure
MPOM3BOIHYIO B TOUKaX TH((PepeHIIUPYEeMOCTH.
3.2. Jlna amamurmueckoit ¢ymxmuu 7! WL papectho, wro T W= 2w 1(0)=0,
Haiinure ¢pynkmumo V.

KM 2

1. KOMIIIEKCHBIE YN CJIA

REh
. =| argz ,—mearg-< w. -
1.1. Haiiqure Rez  Imz =] , T ( =

1.2. Beruuciure: (* V3 - "} -

2. OJIEMEHTAPHBLIE ®YHKIINU

2.1. HaiinuTe Bce 3HaueHUs (PyHKIHIA 7(2) B YKa3aHHBIX Toukax. OTBET MpHUBEIUTE B areOpandecKoi
popme / F)=uiv,
>z - — 7 A - 167
a)(/ HpI/I__ “‘+"”; I‘)\/;Hpﬂgfl()lr;

e) 2° nmpu 271,
2.2. Haiizure BCe KOpHH ypaBHeHus:; SI1Z =2

3. INOOEPEHIIMPOBAHUE

3.1. Haiizure Bee Toukw, rae ¢pynkmms | )= zRez, a) muddepenmpyema; 0) ananmurnyna. Haiianre
MIPOU3BOJHYIO B TOUKaX MU (HepeHIMPyEMOCTH.

3.2. Jlna aHamuTHUecKOM (yHKIapn - 7 e

M3BECTHO, yro ! = ¢ €08V F)=1
GYHKITUIO Vv,

. Hatinure

KonTpoabnasi padora Ne 2
KM 1

4. UHTET'PUPOBAHUE
4.1. BerauciauTe UHTETpabl:

j: Rez d=z _
a) , tae ¥ — orpesok npsmoii ot toukn Z1 ~ 9 go T2 =17,
r :| Imz o=
6) , e ¥ — momyokpyskHocts 71 =2 Imz =0,
jchz dz
B) * , tae ¥ — nonyokpyxuocts 17/ =1 Rez=0,

Jsin'{_:c;: kiz

r) " , Tae ¥ — OKpYXKHOCTB == =1,



5. PSIJIbI

fz)=

5.1. Pasnoxute pyukmmioo =+ B psig Jlopana B okpecTHocTH Todek: a) Z =0;6) Z=0;p) 7= =i
. B xaxiom cirydae orpenenuTte 006JacTb CXOAUMOCTH PSIIOB.
3z+1
5.2. Paznoxwure pyHKImo £ — I 6 psn Jlopana B KonbIe = = =<3

KM 2

4. UHTET'PUPOBAHUE
4.1. Beluncnure UHTETpabl:

J Rezlmzd:z
a) , TIe hg= OTPE30K MPSIMOM OT TOUKH ~ =0 o °1 7 =1+2i. :
2z dz
0) , The ' — MOJYOKPYKHOCTh |z| =1 , Imz = O;
jsh zdz
B) ’ , e ¥ — nomnyokpyxkuocts Z| =2 Rez >0,
.fsh zdz
r)” , tae ¥ — okpyxHocTh 17| = 2
5. PAJbI
Hz)=— ) |
5.1. Pa3noxwure GyHKIHIO z—i B psy Jlopana B okpecTHOCTH Touek: a) Z =0;6) Z=0; ) Z=1
B xaxxnom ciaydae onpenenute 001acTb CXOAUMOCTH PSZIOB.
z—4
5.2. Pasnoxre Qymumo 2 2~ 2 5 psin Jlopasa s xomsne | < 1F1< 2.

KonTposbnas padora Ne 3
KM 1

6. TEOPUA BBIYETOB

I ; |
flz)=1z" cos

6.1. Haiimure Bce UOT ¢dyHKIIMn <, OIIPEAEIUTE UX TUIl U BBIYUCIUTE BbIUETHI.
6.2. Berunciure HHTErpasibl:
-oo rosinw ey
:i:g — iz J- ‘~ ! dx
S 9z—z N T p) X F2x+ 5.
a) i Yo | | ; ) s
e [t e
s Ir+ 2 ®>0
0 ‘ + 4} r) > *

7. OIIEPALIMOHHOE NCUNCJIEHUE
7.1. Pemure muddepeHimaipHoe ypaBHeHHe HCIIO0JIB3Ys IpeoOpa3zoBanue Jlamaca:
W +u =1 wl0)=ywi0)= wT(0]

b

KM 2

6. TEOPUS BBIYETOB

: -
f{z)=z"sin
6.1. Haiiqute Bce UOT dynkuuu =, ONPEJEIUTE UX TUIl U BBIYUCINUTE BHIYETHI.
6.2. BeluncnuTe UHTErpajbl:



4; e - J- COSN oy
- : - - +.|272|:3' B) ..".':——'I-."."l—:_".

7. OIIEPAIIMOHHOE MCYUCJIEHUE
7.1. Pemute nuddepenimansioe ypaBHeHHE, UCTIONB3YS peodpazoBanue Jlamnaca:
' —u=sint u(0)=-1 u'(0)=0

20.2 NMpomexyTo4yHana aTrectauus

MpomexxyToyHas aTtTecTauus no AUCUUNIMHE OCYLLLECTBNSIETCS C NOMOLLLIO Crieayowmx
OLIEHOYHbIX CPEeACTB:

— cobecenoBaHMe No TEOPETUYECKUM BONPOCaM;
— NpaKkTU4ecKkne 3agaHus;

I'Iepeqel-lb TeopeTUu4eCKUX BONpocoB K 3a4veTty

KOMMJIEKCHbIE YMCTIA

1. OnpepeneHve KoMMMekcHoro 4ucna. Anrebpanyeckasi, TpuroHomeTpuyeckass MU
nokasaTtenbHasi opMbl KOMMIIEKCHOMO Yncna.

2. dopmyna dunepa. Popmyna Myaspa. Moayrb, aprymeHT, rnaBHoe 3Ha4yeHe apryMeHTa.
3. [eomeTpuyeckasa nHTepnpeTaums onepaunn Hag KOMMNNEeKCHbIMU YUCramu.
4. Cchepa PumaHa. beckoHeuHO yaaneHHas Touka.

AQJIEMEHTAPHBbIE ®YHKLUNA

5. OnpegeneHve (PyHKUMM KOMMSIEKCHOIO NEPEMEHHOro. JrieMeHTapHble PYHKLUNN:
5.1. KopeHb n-1 cTenexu.
5.2. JkcnoHeHTa.
5.3. Jlorapudm.
5.4. TpuroHomeTpuyeckue (sin, cos, tg, ctg) dyHKumN.
5.5. T'unep6onu4yeckue (sh, ch, th, cth) oyHkuun.
5.6. ObpaTHble TPUroHOMETPUYECKNE PYHKLINN.
5.7. O6paTHble runepbonuyeckue pyHKUNN.
5.8. Obwasn nokasatenbHasa n obwas cteneHHasa PyHKLMN.
6. BoigeneHue rnaBHOM BETBM MHOIO3Ha4HbIX yHKLUMI (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANPPEPEHLUINPOBAHUE

7. MNpepen dyHkumn. HenpepbiBHOCTb. OnpegeneHne npoussogHon. OnpeaenexHne yHKUmN,
AndodpepeHLpyemMon B TOYKE.

8. Ycnosua Kown-PumaHa, kak Heobxogmmoe ycrosue angpgepeHumpyemMoCcT B TOYKE.

9. OuddepeHunpyemMocTb peanbHOM U MHUMOW YacTn (PyHKUMK, Kak Heobxogumoe ycrosue
AndodpepeHLMpyemMOoCTn B TOUKE.

10. JoctaTtoyHoe ycnosme guddepeHUmMpyeMoCT B TOUKE.
11. Cnocobbl BblYMCIEHMSI MPOU3BOAHON.



12. OnpegeneHne aHanutmyeckon  yHKuun. CBOWCTBA  aHANUTUYECKUX  PYHKLMNA
(HenpepbIBHOCTb, aHANMUTUYHOCTL KOMMO3MLUK, YpaBHeHUs Jlannaca).

NHTEMrPMPOBAHWNE

13. OnpenenexHune nHTerpana no kpmeon. CBOMNCTBA MHTErpasos.

14. Teopema Kowwwn ans ogHoCcBA3HOW obnacTu.

15. Teopema Kowum gns MHOroceBsA3Hon obnacTu.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-IlenbHuua.

17. ®opmyna Kowun.

18. beckoHe4Hasa gupdepeHUnpyeMocTb aHanuTuyeckon yHkummn. MHTerpaneHaa gopmyna
Ansi N- NPON3BOAHOMN.

19. Teopema Mopepa. Teopema JlnyBunns.

20. Teopema o cpegHeM 1 NPUHUUN MakCUMyMa MoLynS.

PAObI

21. CxogumocTb YmcrnoBoro psiga. lNpusHak abCconoTHOM CXOOMMOCTU YUCNOBOro psaaa.
22. CxoguMocTb pyHKLMOHanNbHOro psga. NpusHak paBHoMepHown cxogmMmocTty Benepuitpacca.

23. Teopema BeuepwTpacca 0O MOYNeHHOM AuddepeHUMpoBaHUN N UHTErpupoBaHum
PaBHOMEPHO CXOOALLUMNXCS PALOB, COCTOALLNX U3 aHANUTUYECKNX PYHKLINIA.

24. CteneHHou psa. Teopema Abens.
25. PasnoxeHne aHanutuyeckon yHKUnKn B pag Tennopa.
26. Pag JlopaHa. PasnoxeHue aHanutudeckon pyHkummn B psg JlopaHa.

TEOPUA BLIYETOB

27. Ocobble To4kun. Knaccudukaums naonmpoBaHHbIX 0COBbIX TOYEK.

28. Cnocobbl onpeaeneHnst nopsaka nontoca.

29. OnpegeneHuve BblveTa. OCHOBHas Teopema O Bbl4eTax. Teopema 0 CyMMe BblYETOB.
30. dopmynbl BbIYNCNEHUS BbIYETOB.

31. BbluncneHme nHTerpanos ¢ NOMOLLbIO BbIYETOB:

/(=)=

31.1. KoHTypHbIE nHTEerpanbl
..[ Mloosa sty )iy
31.2. MnTerpansl Buaa

j.f"{).\' Vet x
31.3. UHTerpansl Buga - , roe

j _,f'(.\' )ci\‘
31.4. NnTerpansl Buga - , rae

r_f'(.\‘)c'f.\‘ Y S U S NPT
31.5. UHTerpanbl BMaa '[ ,rge A= glvkosloxg = glvismlaxy

32. llemma XKopaaHa.

OMNMEPALIMOHHOE UCHYUNCITEHUE



33. Vpesa onepaumoHHoro ucumcnenus. NpeobpasosaHne Jlannaca. O6nactb paBHOMEPHON
CXOOUMOCTM M aHaNUTUYHOCTH.

34. ObpaTHOoe npeobpa3oBaHue Jlannaca. Teopema Mennuna.
35. Ceonctea npeobpasoBaHusa Jlannaca.

MpakTuyeckne sagaHus K 3avety

Ha 3ayeT BbliHOCMTCSA HavMbonee emkasi U coepaTefbHasi TemMa Kypca — 3TO BblYUCNEHME
MHTErpanoB C NOMOLLbIO BbIHETOB. MNpuMepbl MHTErpasnos:

Ccos - .
J‘- — E__”:.': Sglf(z)dz
.- " — KOHTYpPHBIE ¥
J.“r—\ [ Mleosy sin v )y
2+ cosx .
2.0 —BHga
- ' e (‘\}
J( . : J 'J (T}fh
3. W1 gy YL
|- (v—1k i ) ;
A | -y o 3—3—‘;\ k o
4 * =4 — BHJA
s ocos 2 PO o - P
| = — -l | mlvlcosiiy kv | gy l=smnlix kv
5. S0 X — BUJIA , —
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