MMNMHOBPHAYKN POCCUA
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«BOPOHEXXCKWUWN rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBeqyowmin kapegpomn

MaTteMaTnyeckon PuUsnkm
N MHPOPMALNOHHBIX TEXHOSTOMMUMN

.~ C.A. lNepecenkoB

28.06.2023r.

PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

51.0.14 Teopus cbyHKLMA KOMNIIEKCHOrO NepeMeHHOro

1. Kog u HaumeHoBaHMe HanpaBreHUsi NOAroToBKU/cneunanbHOCTU:

12.03.03 doTOHMKA 1 onTonHdopMaTUKa

2. Mpodcdunb nogrotroBku/cneumnanmsaumua: PoToHMKa 1 onTomHdopMaTmKa

3. KBanudukauums BbinyckHuka: 6akanasp
4. dopma obyyeHUs: oyHas

5. Kachenpa, orBevarwan 3a peanmsaumio aucumnnuibl: 0803 kadeapa maTemMaTU4eCcKon

DOU3NKN N NHDOPMALIMOHHBLIX TEXHOJ10TUN

6. CoctaButenu nporpammbl: [NepecenkoB Cepren Anekceesuny, 4OKTOp hn3nKo-

MaTeMaTU4YeCKnxX Hayk, npodeccop, 3aseayrLmm kadeapomn.

7. PekomMeHpgoBaHa: Hay4yHo-MeToAM4YECKMM COBETOM bmamdeckoro dakynbTeTa,
npoTokon Ne6 ot 27.06.2023r.

8. YuebHbIn roa: 2024/2025 CemecTtp(bl): 3



9.llenn n 3apaum y4eO6HON ANCLUUNNUHDI
Llenbto ocBoeHMS y4ebHON ancumninHbl aBnaeTcs: hopmmnpoBaHme y oby4varomxcs
onpenenieHHoro coctaBa KoMNeTeHunn (pesynbTaToB OCBOEHMUS) OS5 NOATOTOBKU K

npodeccUoHanbHOM AEATENBHOCTMU.

3agaym y4ebHOW ONCLUMIUHDBI;

n3yyeHne onepaumim ¢ KOMMAEKCHbIMU Yncnamm, PyHKLUN KOMNIEKCHOrO NepeMEHHOro,
ycnosun Kowun-PrvmaHa, nHterpasnoB No KpUBbIM B KOMIMIEKCHOW NIIOCKOCTU, METOA0B
pasnoXeHns aHanUTUYeCcKnx pyHKUMM B psabl Tennopa v JlopaHa; npuMeHeHne Teopumn
BblYETOB ANA BbIYUCIIEHUA UHTErParnoB No 3aMKHYTbIM U BECKOHEYHbIM KOHTYpaMm, nsyvyeHue
METOL0B aHaNUTU4eCcKoro NpoaormkeHus, npeobpasoBaHus Jlannaca 1 onepaunoHHOro
ncUYnCneHus.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:

«Teopusa pyHKLMIA KOMNIEKCHOrO NepeMEHHOro» OTHOCUTCA K 6a30BOM YacTu
MaTeMaTU4yecKoro n ectectBeHHoHay4yHoro uukna. TOKI asnaeTtca npogosmkeHmem
MaTemMaTM4YeCKoro aHanmsa u LWMPOKO NUCMONb3yeTcsl BO BCEX pa3aenax TeopeTUyeckon
dU13MKN, a Takke B pagnodmsnke 1 arNekTpoHuke. « Teopnsa yHKLMN KOMMEKCHOro
nepeMeHHOro» OTHOCUTCA K YMCny pyHAaMeHTarnbHbIX pa3nenoB COBPEMEHHON MaTeMaTUKM.
3HaHne oCHOB « Teopun (PYHKUUI KOMMSIEKCHOIO NEPEMEHHOro» SABNSETCS BaXXHOW
cocTaBnsoLwen oben MmatemaTM4ecKon KynbTypbl BbIMYyCKHUKA.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUA MO AucuUNNMHe/Moaynio (3HaHUA, YMeHUSA,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbIMU pe3ynbTaTaMyM OCBOEHMS obOpa3oBaTeribHOW
nporpaMmmbl (KOMMETEHLUAMMU) U MHAUKATOPaMM UX AOCTUXKEHUS:

Kog | HassaHue komneteHumn | Kog(bl | NHamnkaTop( [MnaHupyemble pesynbtaTbl 06yyYeHus
) bi)
OrlK | CnocobeH npnMeHaTb OrlK- | NMpumeHsieT | [JeMOHCTpUpYyeT 3HaHMUSI OCHOBHBbIX
-1 | ecTecTBEHHOHay4Hble U 1.1 3HaHUA ornepaumi ¢ KOMMMAEKCHbIMU YMCIIamu,

obLenHxeHepHble MaTeMaTUKM | OCHOBHbIX 3fieMeHTapHbIX (PyHKUUI
3HaHus, MeToabl B KOMMJIEKCHOrO NEPEMEHHOrO,
MaTemaTU4yeckoro WHXXEHEPHOW | onpedeneHne aHannTu4eckon yHKUnn,
aHanmsa u npakTuke OCHOBHbIE CBONCTBA 1 TEOPEMbI
MOAENMPOBaHUS B npu aHanUTU4eCcKnX OyHKUNN. YmeeT
NHXXEHEepPHOW mMoZenvpoBa | onpegenstb 06nacTb aHaNUTUYHOCTHU
AEATENbHOCTMH, HUWN. YHKLNIA KOMMIIEKCHOTO NepPeMEHHOro,
CBSA3aHHOM C (POTOHHbLIMU onpegensieT ocobble TOYKM U UX TN,
TEXHONOrNAMM packnagbiBaeT aHanMTuyeckme pyHKumm
06paboTkn nHpopmauun, B psabl Tennopa u JlopaHa, npyumeHsieT
NPOEeKTUPOBaHNEM, TEOpUIo BbIYETOB ANSA BblYMCIEHUS
KOHCTPYMpOBaHNEM U WMHTEerpanoB Mo 3aMKHYTbIM 1
TEXHONOornaAmMu GeckoHeuYHbIM KOHTYpaM. Bnageet
npoun3soacTBa HaBblKaMW KBaNnUULUMPOBaHHOIO

3nemMeHTOoB, NpMBopOoB U
cuctemM (OTOHUKU U
ONTOMHMOPMATUKH.

BblOOpa 1 aganTauumn yHKUNn
KOMMEKCHOro NepemMeHHoro ans
peLleHnst NPaKkTUYeCKnx 3agad.
Ncnonb3yeT NonoxeHusi, 3akoHbI U
MeTOoAbl ECTECTBEHHbIX HAyK AN
peLUeHNst MHXeHepHbIX 3afa4v B cchepe
npodeCCnNoHanbHON AeATENbHOCTM.




12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHuuax/yac: 3/108

dopma NpoMeXyTOYHOW aTTecTaumMn: aK3aMeH

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyaoemMKoCTb
Bup yue6Homn paboThl Bcero Mo cemecTpam
3 cemecTp
AyanTopHble 3aHATUS 50 50
nekuum 34 34
B TOM YUCne: | NpakTuyeckme 16 16
nabopaTtopHble 0 0
CamocToaTenbHas paborta 22 22
B TOM Yuncne: kypcoBas paborta (NpoekT) 0 0
dopma NpoOMeEXYTOYHON aTTecTaumm 36 36
(3k3ameH — 4ac.)
UToro: 108 108
13.1. CopepxaHue AUCLUUNNMUHbI
n/n Peanunsauus
HanmeHoBaHune pasaena
pasgena CopepxaHue pasgena gUCUUNIIvHGI AncHunnnHL
C NOMOLLbIO
ANCUUNINHBI -
OHMNanH-
Kypca, YMK
1. Jlekunn
1.1 | KomnnekcHble OnpepgeneHne komnnekcHoro yncna (K4Y), kak
yucna ynopsiA0MEeHHOW Napbl 4ENCTBUTENbHbBIX YMCEN Ha
KOMMMEKCHOM NMOCKOCTU C BBEAEHHBbIMU Onepaumnsamm
CpaBHEHUS, CITIOXEHUS, BblYUTAHUA, YMHOXEHUS 1
aenenuns. Anrebpaunyeckasi, TpUroHomeTpudeckas u
nokasatenbHasa dopmbl KH. Onepauun Hag KY B aTnx
dopmax. Popmynsl dunepa n Myaspa. Moaynb,
apryMeHT, rnaBHoOe 3Ha4YeHne apryMeHTa, KOMMIeKCHO
conpsbkeHHoe Yucno. CeoncTBa onepauun:
KOMMYTaTMBHOCTb, aCCOLUMaTUBHOCTb,
ANCTPUBYTMBHOCTL. 'eomeTprnyeckasn nHTepnpeTaums
onepauun cnoxeHusi n ymHoxxeHus. Ccepa PumaHa.
BeckoHeYHO yganeHHasi Touka.
1.2 | OnemeHTapHble | OnpegeneHne MyHKUUN KOMNIEKCHOTO NEPEMEHHOrO.
YHKLMM OnpepneneHnst 1 OCHOBHbIE CBOMCTBA 3fIEMEHTapPHbIX
PYHKUMI: KOPEHDb N-I CTEMNEHWN, SKCMOHEHTA,
norapudgm, TpUroHomMeTpuyeckume (sin, cos, tg, ctg) n
rmnepbonuyeckue (sh, ch, th, cth) dyHkumm, obpaTHble
TPUroOHOMETPUYECKNE U rnnepbonmnyeckne yHKLNN,
obLwasn nokasaTtenbHasa n obwasa creneHHasa OyHKLUMN.
(MaBHOE 3Ha4eHue Unu rnaBHas BETBb MHOMO3HAYHbIX
YHKUMNA.
1.3 | AudpdpepeHumpo | MNMpegen dpyHkumn. HenpepbisHoCTb. OnpenenexHune
BaHue npoussogHon. OnpegeneHne yHKUUN,
andpepeHumpyemon B Touke. Yenosus Kowmr-Prumana




n andpdepeHLMpyemMocTb peanbHON U1 MHUMOM YacTu
dyHKUMK, KaK ABa HEOOBXOANMbIX YCNOBUS
AndpepeHUMpyemMocTu B Touke. [loctaToyHoe
ycrnosue guddepeHumpyemMoctm B Todke. Cnocoobbl
BbluMCneHus npomssogHon. Onpegenexne
aHanUTU4eCcKon PyHKUMN, Kak OYHKLNN,
AndpepeHUMpYyeEMON B TOYKE U ee OKPECTHOCTU UM B
obnactn. CBoncTBa aHANUTUYECKUX PYHKLINNA.

1.4

WHTerpnpoBaHmu
e

OnpepeneHne nuterpana no kpuson. CBoncTea
nHTerpanos. Teopema Kowumn ona ogHOCBA3HOM
obnactun. Teopema Kowwu ana MHOrocesiaHomn obnacTu.
Teopembl 0 nepBoobpasHbIX. Popmyna HeloToHa-
NenbHuua. dopmyna Kown. beckoHeuvHas
AndpepeHUNPYEMOCTb aHaNUTUYECKoN (OYyHKLMN.
WHTerpansHasa popmyna ansa n- Npon3sogHOMN.
Teopema Mopepa. Teopema Jinysunns. Teopema o
cpegHeM 1 NPUHLMN MakCcuMyMa MOAyIs.

1.5

Paapi

CX0QMMOCTb YMCMOBLIX U (OYHKUNOHANbHbBIX PSAOB.
Mpu3Hak abcontoTHOM CXOAMMOCTU YUCITOBOIO psiaa.
lMpusHak paBHOMepHOM cxoaMmocTu Beneplutpacca
dyHKUMOHanbLHoro psaa. Teopema Beneplitpacca o
noysieHHoOM gudpepeHUnNpoBaHNN U NHTETPUPOBAHUMN
pPaBHOMEPHO CXOOSALNXCA PAOOB, COCTOALMNX U3
aHanuTudeckux oyHkunn. CteneHHon psa. Teopema
Abens. PasnoxeHne aHanuMTuyeckon yHKUun B psag
Tennopa. Pag JlopaHa. PasnoxeHne aHannTnyeckom
dyHKUMK B psag JlopaHa.

1.6

Teopu4a
Bbl4ETOB

Ocobblie Toukn. Knaccndumkaumsa n3onmpoBaHHbIX
ocobbix Tovek. Cnocobbl onpegeneHns nopsiaka
nontoca. OnpegenexHne BoldeTa. Teopembl O BblYeTaXx.
dopmynbl BblvMCNeHus Bbl4eTOB. Jlemma XKopaaHa.
BbluncneHvne nHterpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYPHbIX, NpeobpasoBaHnsa Oypbe, HEKOTOPbIX
TUMNOB MHTErpasnoB OT 4ENCTBUTESIbHON NEPEMEHHOMN.

1.7

OnepaunoHHoe
ncuymcneHune

Noes onepaumoHHoro ncuucrneHus. NpeobpasoBaHune
JTannaca. O6paTtHoe npeobpasoBaHue Jlannaca
(Teopema MennuHa). CBonctea npeobpasoBaHus
JNNannaca. Mcnonb3oBaHne npeobpasoBaHus Jlannaca
ANs peleHnsa auddepeHumanbHbIX U MHTerpanbHbIX
ypaBHEHUN.

2. MpakTnyeckune 3aHATUSA

2.1

KomnnekcHbie
ymncna

UeTbipe hopmbl NpeacTaBneHnUst KOMMEKCHbIX YMCen
(KY): ynopsigoveHHas napa ymcern Ha KOMMeKCHOM
NnocKocTu, anrebpanyeckas, TpPUroHoMeTpryeckas u
nokasatesnbHas. Onepaunn cpaBHEHUS, CITOXEHNS,
BblYMTaHUSA, YMHOXeHUA 1 geneHunsa Hag KY B atnx
dopmax. Popmynsl dunepa n Myaspa. Moaynb,
aprymeHT, rnaBHoOe 3Ha4yeHe aprymeHTa, KOMMIEeKCHO
CONPSXXKEHHOE YMCIO.

2.2

OneMeHTapHble
YHKUMM

OremMeHTapHble PYHKUNN: KOPEHb N-I CTENEHN,
9KCNOHEeHTa, norapudm, TpUroHomeTpryeckme (sin,
cos, tg, ctg) n runepbonuyeckue (sh, ch, th, cth)
dYyHKUMN, 0BpaTHbIE TPUIrOHOMETPUYECKME U
rmnepbonuyeckmne yHKLMM, 006Lan nokasaTenbHas u
obuwas cTteneHHas yHKUMW. [NaBHOE 3HAYEHNE unu




rnaBHas BETBb MHOITO3HAYHbIX PYHKLNMN.

2.3

AnddepeHumpo
BaHue

Ycnosus Kowmn-PvumaHna B oekapToBbIX 1 NONSAPHbIX
KoopauHaTtax. Micnonb3oBaHme AOCTaTOYHOIo YCroBuUs
anddepeHumpyemocTtu (ycnosus Kowmn-PrumaHa,
nnoc auddepeHunpyemocTb peanbHON 1 MHUMOW
YacTu PyHKUUN) NS HAXOXOEHUSA BCEX TOYEK, rae
dyHKUMSA anddepeHumpyema n aHanuTuyHa.
Tabnunua Npon3BOAHbIX 3NeMEHTaPHbIX YHKLINNA.
BbluncrneHne npon3BogHbIX aHaNUTUYECKUX PYHKLMNA.
HaxoxxgeHne aHanMTn4eckon oyHKLUKU no N3BeCcTHON
OENCTBUTENBHOW UM MHUMOW YacTu.

2.4

WHTerpnposaHu
e

1. Npsamoe nHTerpuposaHne. BolumcneHune
WHTerpanoB Yyepes npeacTaBrieHme
noAbIHTErpanbHOro BblpaXXeHUS B AeKapTOBbIX UMK
NOSIAPHbLIX KoOpAUHaTax. 2. IHTerpupoBaHue
aHanuTnyeckux pyHKunn. BelumncneHme nHTerpanos ¢
NCcrnonb3oBaHMEM CBOMCTB MHTEerpasnos OT
aHanuTuyecknx oyHkuun (teopema Kowmn gnsa
OAHOCBA3HOW 0b6nacTu, He3aBMCUMOCTb OT MyTH
WMHTerpupoBaHus, gopmyna HetoToHa-JlenbHuua).

3. BbluMcneHme KOHTYpPHbIX UHTerpanos OT
aHanNUTU4eCcKnX yHKUNN B MHOrOCBA3HOM 0b6nacTu €
ncrnonb3oBaHnem TeopemMsl Kown gna MHOrocBsi3HOM
obnactu, bopmynbl Kowmn n nHterpansHom popmynbl
Anst N-n NPOM3BOOHOMN.

2.5

Pappl

PasnoxeHne aHanuTu4ecknx oyHKUuum B pag Tennopa
B Kpyre aHanmTu4yHOCTU (B OKPECTHOCTU NpaBUiIbHOMN
TOuYKK). PasnoxeHne aHannTn4ecknx yHKUNN B pag,
JlopaHa B KOnbLie aHanMTUYHOCTH (B OKPECTHOCTU
KOHEYHOM 0COBOWM TOYKM, B OKPECTHOCTU
©eCKOHEYHOCTH, B NPOU3BOSIbHOM KonbLe). MNMpremsl
NCNONb30BaHWSA CTaHAAPTHbIX Pa3fOXeHWN:
©eCKOHEeYHOM reoMeTpruyYecKon nporpeccun ons
pasnoxeHus B psaabl 4poben; pasnoxeHme
9KCMOHEHTbI, CUHYCAa, KOCUHYCa U T.4. AN
COOTBETCTBYHIOLUNX PYHKUNIW. BblYMCneHne KOHTYPHbIX
WHTEerpanos, C NOMOLLbIO Pa3fnoXeHus
nogblHTerpanbHbIX PyHKUMKM B psa JlopaHa.

2.6.

Teopu4a
Bbl4ETOB

HaxoxgeHue y 3agaHHOM (yHKUUK BCeX 0CObbIX
TOueK, N30MnMpoBaHHbIX 0cobbIx Toyek (MOT) un
onpegenenune tnna NOT. Cnocobbl onpeaenenus
nopsigka nontoca. Beluncnenue BoivetoB B NOT.
BbluncneHne nHTerpanos ¢ NOMOLLbIO BbIYETOB:
KOHTYpPHbIX, NpeobpasoBaHus Pypbe, HEKOTOPbIX
TUMNOB MHTErpanoB OT AeNCTBUTENTbHON NepeMeEHHON.

2.7

OnepauunoHHoe
ncumcneHve

Mcnonb3oBaHue npeobpasoBaHusa Jlannaca ans
peweHnuns auddepeHumnanbHbIX U MHTErpanbHbIX
ypaBHEHUN.




13.2. Tembl (pasaenbl) ANCUNNANHBI U BUObI 3aHATUI

No HanmeHoBaHme TeMbl Buabl 3aHATUI (KONMYECTBO YacoB)
- (pasgena) Mpaktnyec | JTabopa CamocTosaTenb
n/n Jlekumn Bcero
ANCUMUNINHBI Kne TOpHble | Hasa paboTa
KomnnekcHble yncna 4 2 8
5 OneMeHTapHble 4 5 5 8
dOYHKUMM
3 | AvudbpepeHunpoBaHme 4 2 2 8
4 | IHTerpupoBaHue 6 4 4 14
5 | Pagbl 6 2 4 12
6 | Teopus Bbl4ETOB 4 2 4 10
- OnepaunoHHoe 6 2 4 12
ncyncneHne
WToro: 34 16 22 72

14. MeToaM4yeckne ykasaHus Ansi 00y4aroLWmxcsa N0 OCBOEHUIO AUCLMMIIUHDI

Mpy n3yyveHnUn ancumninHel pekoMeHayeTcs NCNonb30oBaTh CreayoLlime cpeacTsa:

- Matepuansl, Bblknagsieaemble B kypce TOKI1 Ha 6a3e nopTana edu.vsu.ru;

- pEKOMeHAYyEeMY0 OCHOBHYIO U JOMNONTHUTENBHYO NUTepaTypy;

- MeTogu4ecKkne ykasaHusa u nocobus;

- KOHTPOJbHbIE 3aaHusa 4N 3aKpeneHna TeopeTMYecKoro maTepmana;

- ONEKTPOHHbIE BEpCUM Y4EOHNKOB N METOANYECKNX YKa3aHUN AN BbINOSTHEHUS MPAKTUYECKUX
paboT.

dopma opraHM3aLmmn camocTosATENbHON PaboThl: NOArOTOBKA K ayANUTOPHbLIM 3aHATUSAM;
BbIMOSIHEHNE AOMALUHUX 3a4aHUN; BbINOSIHEHME KOHTPOSbHbIX paboT.

15. lMepeyeHb OCHOBHOM WU [AOMOJSIHUTENBHOM nUTepaTypbl, PECYPCOB WHTEPHEeT,
Heob6XxoAUMBIX AN OCBOEHUA AUCLIUNIIUHDI

a) OCHOBHas nutepaTypa:

Ne n/n NcToYHMK

KpynuH B.I'. Beiclias matemaTtuka. Teopus yHKLMA KOMMNNEKCHOIO NEPEMEHHOrO.
OnepauunoHHoe ncuncneHne. C60pHUK 3agad ¢ pelleHnamm: ydebHoe nocobue /
KpynuH B.I'., Maenos A.J1., Nonos. J1.I'. — Mocksa: M3W, 2019 .— c. — Bbicwias

1 MatemaTuka. Teopus yHKLMIA KOMMNIIEKCHOrO nepemeHHoro. OnepaunoHHoe
ncumcneHne. CO0pHUK 3a4a4 C peLleHns M [ONeKTPOHHbIN pecypc]: y4ebHoe
nocobwue / Kpynuu B.I". - M.: sgatensckuin gom MOU, 2019. — ISBN 5-383-01224-6.
— <URL:https://www.studentlibrary.ru/book/ISBN9785383012246.htmI>.

lopywknHa H.B. MaTtemaTuka: Teopust oyHKUNIA KOMMNIIEKCHOTO NepeMeHHOro:
npaktukym / MopywkuHa H.B., Kapaces B.A., J1éswuna I'.[1. — Mocksa: MUCuC,
2019 .— 101 c. — MaTemaTtuka: Teopust PYHKLMA KOMMIIEKCHOrO NepeMeHHOro
[QnekTpoHHbIN pecypc]: npakTukym / H.B. MNopywkuHa, B.A. Kapaces, .. JléswunHa. -
M.: MNUCuC, 2019. — ISBN 5-907061-15-6 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785907061156.htmI|>.

0) gononHuTenbHasa nuTepartypa:



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

Ne n/n MNcToYHUK

CeewwHukoB A.l". Teopusi yHKUMIA KOMNNEKCHON NepeMeHHON: y4ebHUK ang ctya,.
du3. cneyunanbHocTen u cneunanbHocTh "lMpuknagHaa matematuka" / A.l.
CsewHukos, A.H. TnuxoHoB; Mock. roc. yH-T um. M.B. JlomoHocoBa .— N34, 6-e,
ctep. — M.: ®duamatnut, 2004 .— 335 c. : un. — (Kypc BbicLien MmatemMaTnkm 1
mMatemaTudeckon omsmkm / noa peq.: A.H. TuxoHosa [u gp.]; Bein. 5) (Knaccudeckun
YHUBEPCUTETCKUN y4ebHUK) .— ISBN 5-9221-0133-1.

Cugopos HO.B. Jlekuum no Teopmn pyHKLMIA KOMMANEKCHOIO NEPEMEHHOrO: Y4EOHUK /
HO.B. Cugopos, M.B. ®epoprok, M.U. WabyHmH .— Mocksa: Hayka, 1989 .— 477.

Teopus QYHKLNA KOMMNIIEKCHOW NepeMeHHON: y4ebHO-MeToamyeckoe nocobue no
cneunanbHocTsam: 010801 (013800) - Pagnodmsmka n anektpoHnka, 010803
(014100) - MukpoaneKkTpoHMKa 1 nonynposogHukoBble npudopkl, 010701 (010400) -
dusmka / BopoHex. roc. yH-T; cocT. E.W. [lepeBarnHa .— BopoHex: J10I BI'Y,

2005 .— 39 c. : un. — bubnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PelwweHne 3agad no metogam matematmyeckon pmnsmnkn: Yueb.
4 nocobue / A.A. Kocapes, H.®. lopmoguxuHa, J1.A. KpynuubiHa .— BopoHex,
1982 .— 84 c.

B) MH(OPMaALMOHHbIE 3NEKTPOHHO-06pa3oBaTesnbHble pecypchl (odunumanbHble pecypcbl
UHTEpHET)™:

Ne n/n Pecypc
1. www.lib.vsu.ru — 3HB BI'Y
2. http://e.lanbook.com/ - 3BC «JlaHb»
3. http://www.book.ru/ - 3B6C «Book.ru»

Havane ykasblBalOTCA , C KOTOpbIMW MMeTCH [JoroBopa , 3aTeM OTKpbITble 3MNEKTPOHHO-
* B OBC Blry
obpasoBaTtenbHble pecypchbl, OHNanH-Kypcbl, YMK

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 0GecneyeHUs AnsA caMoCTOATEeNIbHOW pa6oThl (

Ne n/n NcTOYHMK

Teopus QyHKUNIA KOMMITEKCHOW NepeMeEHHON: y4ebHO-MeToamyeckoe nocobue no
cneumanbHocTam: 010801 (013800) - Pagnodmsmka n anektpoHuka, 010803
(014100) - MukpoanekTpoHuka 1 nonynposogHukoBbie npudopsl, 010701 (010400) -
®usmka / BopoHex. roc. yH-T; cocT. E.W. [lepeBarnHa .— BopoHex: J10I BI'Y,

2005 .— 39 c. : un. — bubnuorp.: ¢.38 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/jun05005.pdf>.

KocapeB A.A. PelwieHne 3agad no metogam matematmyeckon pmsmnkn: Yyueb.
2 nocobue / A.A. Kocapes, H.®. lopmoguxuHa, J1.A. KpynuubiHa .— BopoHex,
1982 .— 84 c.

17. OOpasoBaTesfibHble TEXHONIONMU, MUCNONb3yeMble Npu peanusauum Yy4eOHOWM
OUCUMNINNHBLI, BKMOYasAs [AUCTaAHUMOHHble obpa3oBaTenbHble TexHonormu (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe obGy4YeHue):



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

Kypc «Teopus doyHKUMIA komnniekcHon nepemeHHony (TPKIT) Ha 6a3e nopTana edu.vsu.ru.

18. MaTepnanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUNIINHDI:
JlekumoHHasa ayantopus, ayantopumn ans nposBeaeHUs NMPakTUY4eCcKUX 3aHATUN.

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKyLWen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEHKN OCBOEHUS 00yYatoLmMMncst y4eGHoro MaTepuana onpegensietcs
coAepXaHNeM crieQylLmx pasaenos AUCLMNINHDI

HanmeHoBaHune
Ne pasfena Komnere | VIHAVKaTOP(L OueHoYHbIe cpeacTaa
n/n ANCUUNITNHbI HUmnA(n) Lgﬁﬁ;ﬁgﬁﬂx H peA
(moayns)
KoHTpornbHas paboTa 1
1 Pasgenbl 1-7 OrK-1 OlnkK-1.1 KoHTponbHas pabota 2
KoHTponbHas pabota 3
MpomexyTodHas aTTecTaums [MepeyeHb TeOpEeTUYECKNX BONPOCOB
dopma KOHTpOns - 3a4eT [MpakTnyeckoe 3agaHue

20. TunoBble ouUeHOYHbIe cpeaAcTBa M MeToAMYEeCKME MaTepuanbl, onpeaensiowme
npoueaypbl OLeHNBaHUA

20.1 OnucaHne KpUTepueB U LWKarbl OLleHUBAHMA KOMNeTeHUUN (pe3ynbTaToB 00y4eHus)
Npu NPOMEeXyTOYHOWN aTTecTauum:

[ns oueHuBaHWs pe3ynbTaToB OOyYeHWss Ha 3Kk3aMeHe ucnonb3yeTcs 4-6annbHas Lkana:
«OTMNNYHOY», «XOPOLLIOY, «YOOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.

COOTHOLLEHNE  KPUTEPUEB  OLEHMBAHMS  KOMMNETEHUMIW, YPOBHS  CHOPMUPOBAHHOCTU
KOMMNETEHLMI U LIKanbl OLeHOK Ha 3K3aMeHe.

YpoBeHb
Kputepum oueHmBaHnA KOMNETEHUUI chopMUpoOBaHHO LLikana oueHok
CTW KOMMNETEHLUMI
Ob6y4atomnncs MmeeT NonHoe 3HaHue [MOoBbILLEHHbIN OTtnnyHo
TEOPETMYECKOro Kypca AUCUUNIIHBI, CNOCOBeH YpOBEHb
UNNICTPUPOBATL OTBET NpumMepamMm, aktamu,
OaHHBbIMU Hay4YHbIX UCCrefoBaHUM, MPUMEHATb
TeopeTuyeckne 3HaHus ons peleHnss NpakTUYecKnx
3ajad, BXOASLMX B Nporpammy.
O6y4aromnmncs nMeeT xopoLlee 3HaHne ba3soBbili XopoLuo
TEOPETUYECKOro Kypca, BO3MOXHbl HEKOTOPbIE ypOBEHb
Heao4eTbl, cnocobeH AaBaTb NpaBUibHbIE OTBETHI
Ha 4ONOSHUTENbHbIE BONPOCHI, YMEET peLlaTb
3agaym no Gonbluen YyacTu Kypca.
O6yvatomncs snageeTt 3HaHNEM OCHOBHBbIX lMNoporosbin YooBneTBopuTesibH
MOMEHTOB TEOPETUYECKOro Kypca (dpopmyn, YPOBEHb o]
TeopemMm), yMeeT peLuaTb npocTenme 3agaym rno
Kypcy.




Y 06yu4atoLerocs OTCyTCTBYHOT 3HAHWS OCHOBHbIX - HeynosneTtsopuTen
MOMEHTOB TEOPETUYECKOIO Kypca, OTCYTCTBUE bHO
NPaKTUYECKUX HABbLIKOB MPU peLLeHn 3aaau.

20.1 TeKywMn KOHTPOISb yCneBaemMocCTun

KoHTporb ycneBaemMocT No AUCUMUNIMHE OCYLLECTBISIETCS C NMOMOLLbIO CrieayHLLmMX
OLEHOYHbIX CPeaCTB:

— KOHTPOSbHble paboThl;

1.1.
1.2.

2.1.

2.2.

3.1.

3.2.

1.1.
1.2.

2.1.

2.2.

3.1.

Mepe4vyeHb 3apaHUN ANA KOHTPOSbHbIX paboT
Kontpoabnas padora Ne 1
KUM 1

1. KOMIUIEKCHBIE YHUCJIA

2-3i
HaﬁI[HTe Rez, ImZ, |Z| , argz,(—TC<argZSTC)’eCJ-H/I Z= 1430 °

Beruncnure: (i«/§ —1)9 .

2. OJIEMEHTAPHBIE ®YHKINN

Haiinure Bce 3HaueHust GyHKUIUI f(z) s yKa3aHHbIX Toukax. OTBET NpUBEIUTE B alreOpanyueckoin
dopme f(z)=u+iv;
a) e* mpu Z=3-2i; B) ¥z npu Z=8i;

6) sinz mpu Z2=-1; r) Lnz npu z=-5,

Haiiure Bce KOpHU ypaBHEHHs: COSZ =2,

3. JUODEPEHIIUPOBAHUE
Haiinute Bce ToukH, rae QyHKIus f(z)=zImz; a) muddepenupyema; 0) aHanuruyHa. Haiigure
MIPOU3BOJHYIO B TOUKaX AU (HepeHIIMPYyEMOCTH.
Jna anamuthueckod (yHKIMU f(z)=ulx,y)+iv(x,y) u3BecTHO, yto U=X*—-y*-2x f (0)=0,
Haiigure pynxmuo V .

KM 2

1. KOMIIJIEKCHBIE YN CJIA
3-2i
Haitnure Rez | Imz, |z &19Z (—-m<argz<m) echy Z =55
Borunciure: (—~/3—i)°.

2. OJIEMEHTAPHBIE ®YHKIIWN

Haiinure Bee 3Havenns Gymxumii T (2) B ykasaHHBIX Toukax. OTBET NPUBEANTE B alreGpanteckoil
a) e’ mpu Z=-2+3i; e) 2° npu Z=1,

B) chz pu Z=2i;
r) ¥z npu z=16i;
Haiinure Bce KOpHM ypaBHEHus: SINZ =2,

3. IMO®OEPEHIIMPOBAHUE

Haiinute Bce ToukH, rae GyHKIus f(z)=2zRez: a) muddepenupyema; 0) ananuruyHa. Haiinure
IPOM3BOJIHYIO B TOUKaX AU PepeHIINPYEMOCTH.




3.2. Jlna ananutuueckoil pynxumn f(2)=u(x, y)+iv(X,¥) ussectro, uro u=e*cosy, f(0)=1. Haiimure
ynxmuro V.

KonTtpouabnas pabora Ne 2
KM 1

4. UHTET'PUPOBAHUE
4.1. BeruuciauTe UHTErpasbl:

zRez dz . _ _ i
a) -!' , Tae Y — OTpe3oK MpsAMOi OT TOUKH Z; = 0 no z,=1+1;

z/lmzdz +
0) -[' | , TIe ¥ —momyokpyxHocts [2l=2 Imz>0;
Y
hzdz "
B) y-[C d , TIe Y —momyokpyxHocTh 12/ =1 Rez>0;

H 2z
r) Yj.sm(ze )dz’ rie Y  — oKpyxkHocTh |2 —il=1,

5. PSI/Ibl

2
5.1. Paznoxute (yHKIHUIO f(2)= ZZ+

B panx Jlopana B okpectHOCcTH Touek: a) Z=0; 6) L=00;

B) Z=—1_ B KaXI0M CiIy4ae OmpeesinTe 001acTh CXOAUMOCTH PSIOB.

3z+1

5.2. Paznoxwure GyHKINIO 7.6

5 B Pl Jlopana B kombiie 2 <[2[<3,

KM 2

4. UHTET PUPOBAHUE

4.1. Beruucnure uHTETpabl:
RezIlmzdz . _ _ i
a) -I , Tae Y — OTPe30K IPAMOM OT TOUKH Z; = 0 o 2, =1+2i;

0) _[|z|Rezdz’ rae ¥* — nonyokpyxnocts 12/ =1, Imz>0;
Y

shzd N
B) y-[ z Z, rae ¥" — nomyokpyxHocts 12/ =2 Rez>0;

shzdz +
r) y-[ , TIe Y — OKpyXHOCTh |2 =2

5. PABI
z .
5.1. Paznoxute QpyHKIUIO f(z)= S Bpan Jlopana B okpecTHOCTH ToUek: a) Z=0;6) L=0; ) Z=1,
B kaxaom cinyuae onpenenute 00J1acTh CXOJUMOCTH PSIIOB.
z-4

5.2. Paznoxwure GpyHKINIO 2i7_2

B psax JIopaHa B KOJIbLIE 1<|z[<2,
KonTpoJsbHas padora Ne 3

KM 1

6. TEOPU BBIYETOB

1
o 3
6.1. Haiinute Bce UOT pyHKImmm f (Z) =z COS; , OIIPEJICITUTE UX TUT ¥ BBIYUCIIUTE BBIUETHI.

6.2. Boruncnure MHTErpabl:



e’ T sinx dx
a) $or 5392, vrilz-2=3; ) [z, oxas

.92 — 2 d & X +2x+5’
T dx w; —iot 4 0
9 [ vay 0 [—arze o 00

7. OIEPAHUOHHOE NCYUCJIEHUE
7.1. Pemnte muddepeHnpaabHOe ypaBHEHUE, UCTIONB3Ys Tpeodpa3oBanue Jlammaca:

u"+u'=1, u@0)=u’(0)=u"(0)=0,
KWM 2

6. TEOPUA BBIYETOB

v 2 -
6.1. Haiiqure Bce UOT dynkmmm f (Z) =Z"sIn  » OTIPE/IETUTE UX TUIT M BBIYUCITUTE BBICTEL.

6.2. Brerancnure HWHTETPAJIbI:
e cos x dx
a)f23_4zdzl y+:‘z—2‘:3; B) _sz 4X+5’
Y
=< dx T t e—i(x)t dt > O
0 ; F) t2 +1 ) .
) ‘c[(x2 + 9)2 b

7. OIIEPALITMOHHOE MCYUCJIIEHUE
7.1. Pemure muddepenipaibHoe ypaBHEHHE, HCIONb3Yys npeodpasoBanue Jlamaca:
u"—u=sint, u(0)= -1 u'(O): 0.

20.2 NMpomexyTo4yHasa aTrecTauums

MpomexyToyHast aTTecTauust No AUCLUMNINHE OCYLLECTBNSIETCS C MOMOLLbIO CreayLLnX
OLIEHOYHbIX CPeaCTB:

— cobecenoBaHue no TeopeTn4eCknM BOrpocam,
— MpPaKkTn4yecKkne 3agaHun4,

MepeyeHb TeopeTUYECKUX BOMPOCOB K 3a4eTy

KOMIMNEKCHBIE YMCIA

1. OnpepgeneHne KOMMMEKCHOro Yucna. Anrebpaudeckas, TpUroHoMeTpuyeckass WU
rnokasaTtenbHasi POpMbl KOMMIIEKCHOIO YMcna.

2. Dopmyna Ounepa. Popmyna Myaspa. Moaynb, apryMeHT, rnaBHOE 3HA4YEHNE apryMmeHTa.
3. l'eomeTpuyeckasa nHTepnpeTaumnsa onepauumnm Hag KOMNAEKCHbIMU YUCIaMM.
4. Ccpepa PumaHa. beckoHeuyHo yaaneHHasi Touka.

AJIEMEHTAPHBbIE ®YHKLNA

5. OnpegeneHve yHKUUN KOMMNIIEKCHOMO NEPEMEHHOr0. AneMeHTapHble (PyHKUNN:
5.1. KopeHb n-in cteneHu.
5.2. DkcnoHeHTa.
5.3. llorapndom.
5.4. TpuroHomeTpudeckue (sin, cos, tg, ctg) dpyHKUMN.
5.5. N'vnep6onunyeckume (sh, ch, th, cth) dpyHkuun.



5.6. O6paTHble TpUroHoMeTpuyeckme OyHKLUN.
5.7. ObpaTHble runepbonuyeckne yHKUNN.
5.8. O6bwasn nokasaTenbHasa n obwasi ctTeneHHas PyHKLUMN.
6. BblgeneHue rnaBHOM BETBM MHOIMo3HauHbIX oyHKUMn (Ha npumepe 5.1, 5.3, 5.6-5.8).

ANPPEPEHLIMPOBAHUE

7. MNMpepen dyHkumn. HenpepbiBHOCTb. OnpeaeneHne npounssogHon. OnpegeneHve yHKUMN,
anddepeHLmpyemMon B TOUKe.

8. Ycnosusa Kown-PumaHa, kak Heobxogmmoe ycnosue guddepeHumpyeMocT B TOUKE.

9. AnddepeHumMpyeMOCTb peanbHON U MHUMOW 4YacTu yHKUMU, Kak Heobxoammoe ycrnosue
anddepeHUMpyeMoCTU B TOYKE.

10. JoctaTto4yHoe ycnosme anddepeHUnpyeMocTm B TOUKE.
11. Cnocobbl BbIMUCIIEHUS] MPON3BOAHOMN.

12. OnpegeneHne aHanuTuyeckom  yHkumMm. CBOMCTBA  aHaNUTUYECKUX  (PYHKLMIA
(HenpepbIBHOCTb, aHANMUTUYHOCTb KOMMNO3ULUKUK, YpaBHeHUA Jlannaca).

NHTETPPOBAHUE

13. OnpegeneHue nHTerpana no kpueown. CBOMCTBa MHTErparnos.

14. Teopema Kowwn ans ogHocBA3HOW obnacTu.

15. Teopema Kowwu ans MHOrocesiaHom obnactu.

16. Teopembl 0 nepBoobpasHbix. Popmyna HetoToHa-JlenbHuua.

17. ®opmyna Kowuw.

18. beckoHevyHas onddepeHuMpyeMoCcTb aHanMTu4eckon pyHkumn. MHTerpanbHas dopmyna
Anst N- NPOM3BOOHOMN.

19. Teopema Mopepa. Teopema Jlnysunnsi.

20. Teopema o cpeiHEM N NPUHLUN MakCMMymMa MOaynsi.

PAObI

21. CxogmmocTb vYncnoBoro psaga. lNpuaHak abcontoTHOM CXOAUMOCTU YNCOBOIO paaa.
22. CXxoguMocCTb PyHKLUMOHaNbHOro psaa. NpusHak paBHoOMepHOW cxoaumMmocTu Beneplutpacca.

23. Teopema BeuepwTpacca 0O nNOYNEHHOM AuddepeHUNpoOBaHUN U  UHTErpupoBaHUn
pPaBHOMEPHO CXOASALLNXCHA PSAOB, COCTOALLMX N3 aHANUTUYECKMUX (DYHKLMNA.

24. CteneHHou psa. Teopema Abens.
25. PasnoxeHne aHanuTuyeckon yHkuumn B psag Tennopa.
26. Pag JlopaHa. PasnoxeHue aHanutndeckon pyHkummn B psg JlopaHa.

TEOPWUA BLIYETOB

27. Ocobble To4kun. Knaccudukaums n3onnmpoBaHHbIX 0COBbIX TOYEK.

28. Cnocobbl onpegeneHust nopsgka nontca.

29. OnpegeneHue BblveTa. OCHOBHasi Teopema O BbldeTax. TeopemMa 0 CyMMe BblYETOB.
30. PopMynbl BbIYUCIIEHUSA BbIYETOB.

31. BbluMcneHne nHTerpanos ¢ NOMOLLbI BbIHETOB:

31.1. KOHTypHbIE MHTerpansl ;JG f (Z)dz.



2n
31.2. NHTerpansl Buaa IR(COS X,sin xJdx
0

P.(x) aX"+..+ax+a,

m

Q,(x) b x"+..+bx+b,

31.3. WiHTerpansl Buaa j f()dx  rge f(x)=

—o0o

T IAX m X |x
31.4. WHTerpansl Buga | f (<)dx | rpe f(x)=g(x)e™ = Exg i

31.5. ViHTerpans! Buaa T f ()dx | rge f(x)=g(x)cos(ax), f(x)=g(x)sin(rx).
32. Jlemma XXopaaHa.

OMNEPALUNOHHOE NCHNCITEHNE

33. Npesa onepauunoHHoro ucumucnenus. lNpeobpasoBaHue Jlannaca. Obnactb paBHOMEPHOM
CXOOUMOCTU N aHaNUTUYHOCTMW.

34. O6paTHOe nNpeobpasoBaHue Jlannaca. Teopema MennuHa.
35. CeomnctBa npeobpasoBaHusa Jlannaca.

MpakTuyeckune 3agaHus K 3ayeTty

Ha 3auyeT BblHOCUTCA Hauboree emkasi U copepkaTenbHasi Tema Kypca — 3TO BblYUCIIEHUE
WHTErpanoB C NOMOLLbIO BbI4YEeTOB. MpUMepbl MHTErpanos:

cosz

1. § 22(z-1) 1) % — KOHTYypHbIE i f(z)dz.

2n dX 21 )

- R ’

2 -([2+cosx BHJIA I (cos x,sin x)dx

T dx P (X)
3 | — —

:[O > 2 BHUIa J‘Q ( )
4, _[ 2x+2dx — BUJA jg(x)emxdx
5. I 002)2(18 X — Buna Tg(x)cos(xx)dx1 Tg(x)sin(xx)dx.



NIUCT COrMACOBAHUN

PABOYASA MPOrPAMMA YHEEHOW ONCUMNNNHDI

HanpasneHue/cneunanbHocTb 12.03.03 PoTOHMKA M ONTOUHGOPMATUKA

Oucunnnuua 61.0.14 Teopus dYHKLIMN KOMMNEKCHOrO NEPEMEHHOIo

Mpodunb nogrotoskn POTOHMKA U ONTONHOPMAaTHKA

dopma o0by4eHunst o4Has

Y4yeOHbi rog 2024/2025

OTBETCTBEHHbIN UCMOMHUTENb

3aBeayowmin kaceagpor mateMaTn4eCcKom

PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMI f Mepecenkos C.A. 28.06.2023

NcnonHutenu

3aBeayoLwmin kapegpon mateMaTn4eCcKomn

PU3MKM U MHPOPMALIMOHHBIX TEXHONOMN i v~ Mepecenkos C.A. 28.06.2023
COINMACOBAHO
Kypatop OOI1
no HanpasfieHuto/cneyunansHOCTH .. 2023
noodnuckb pacuwiugbposka rodnucu
HavyanbHuk otaena obcnyxusanua 3HB .. 2023
rnoodnucsk pacuwugbposka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-MeTOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npotokon Ne6 ot 27.06.2023r.




