MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.0.31.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

JlonoJIHUTEJIbHBIE TJIaBbI aHAJM3A 2

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HalIpaBJICHUIO IOATOTOBKHU
02.03.03 Maremaruyeckoe oOecredeHrne 1 aIMHHACTPUPOBAHIE HH(POPMAIMOHHBIX CHCTEM

HaIpaBJIEHHOCTH (TIPOdUIIB)
MoOWITbHBIC U CETEBBIC TEXHOJIOTUN

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mras TpynoemMkocth: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 4

®opma KOHTPOJIsI | DK3aMeH Hroro
Bun 3ansiTuit
Jlexumnm 34 34
JlaGopaTopHble
[TpakTHueckue 34 34
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
IIpomexxyTouHas arrectaus 0,35 0,35
KoHnrakTHas pabota 68,35 68,35
CamocTosTenpHas padora 76 76
KoHTpoan 35,65 35,65
Hroro 180 180
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1. Ilesb ocBOECHMS TUCHUIITTHHBI

Lenb OCBOCHUS TUCIMITIMHBI — (POPMUPOBAHUE Y CTYJCHTOB MPEICTABICHUI 00 OCHOBHBIX
HNOHATHUSAX U METOJ1aX KOMIUIEKCHOIO aHaJIN3a.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
Marematnueckuil ananus, JluHeliHas anreOpa M aHamUTH4YecKass reoMerTpus, JlOMONHUTENbHBIE
rJIaBbl aHamm3a 1.

JIMCUUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak

npezmecTytomniee: Teopus BepOATHOCTEM W MaTeMaTHyecKas cTaTHCTUKa, 30paHHBIE BOIPOCH!
CTOXAaCTUYECKOTO aHanu3a, JndepeHnunanbupie ypaBHEHHUS.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIN
(Koa 1 HAMMEHOBaHUE)

[lnanupyemble pe3yJibTaThI
o0yueHust

OIIK-1 Cnocoben
PUMEHSTh
byHaaMeHTalbHbIE
3HaHUS, IOJTyYCHHBIE B
00J1aCTH MaTeMaTHYECKUX
U (M) €CTECTBEHHBIX
HayK, 1 UCIIOJIb30BaTh UX
B IIpo(heCcCuOHANBHOM
JeSITebHOCTH

HOIIK-1.1 lemoHncTpupyer
dbyHIamMeHTaIbHBIC
MaTeMaTHYeCKHe 1
€CTECTBCHHOHAYYHBIC
3HAHUS

HNOIIK-1.2 OuenuBaet
pe3yNbTaThl IPUMEHEHHS
MaTeMaTHYECKUX U
€CTECTBEHHOHAYYHBIX
3HAaHUN B
npodeccnoHanbHOM
JeSITeNIbHOCTH

NOIIK-1.3 JlemoHCTpUpYET
YMEHHE TPUMEHSITh
dbyHIaMeHTaTbHBIC
MaTeMaTHYeCKHe U
€CTECTBCHHOHAYYHBIC
3HAHUS B
npodecCuoHATBHON
JeSITeIbHOCTH

3HaTh: OCHOBHEIC ITOHATHS U
YTBCPKACHUA MATEMATHYICCKOI'O
aHaJIn3a, MCTOAbI pCHICHUS TUITOBBIX
3a7a4, OCHOBHBIC IMTPHUHIMIIbI
MAaTCMATHUYCCKOI0 MOJACIUPOBAHUS

YMeTh: NpUMEHATh Ha IPAKTUKE
OCHOBHBI€ ITOJIOKEHUS U METO/bI
MaTE€MaTHYECKOr0 aHAJIN3a, METOIbI
MaTEMaTUYECKOr0 MOJAECIUPOBAHUS

BrnaneTs: HaBbIKaMH TPAKTHYECKOTO
HCITOJIB30BaHUS OCHOBHBIX
MOJOKEHUH 1 METOJIOB
MaTeMaTHUYECKOIro aHaIn3a,
MOCTPOEHUS U UCCIIEA0OBAHUS
MaTeMaTHYECKUX MOJIeIeH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

KOMIUIEKCHOW MEPEMEHHOM.

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0nemMm,
Moayas (pa3aen) yueOHO N CemecTtp Banabl | UHTepakTuB, 4. (HAMMEHOBaHHUE
(yuedoHOM padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTBa)

Mopyns 1. Jlex KommuiekcHble uncna u onepanuu Haj 4 4 - - WNunuBunyansHoe
UucoBbie Humu. Cxopsuecs JTOMalIlIHEE 33/1aHUE,
[1OCJIeI0BATEIbHOCTH, MOCJIEI0BATEIbHOCTH KOMIUIEKCHBIX TECT UTOTOBBIN
1 psasl. Kpusbsle n yHcell ¥ UX cBoiicTBa. Cxondiuecs u
00nacTu Ha pacxoasiuecs panasl. Kpusbie u obnactu
KOMILJIEKCHOM Ha KOMILIEKCHOM IJIOCKOCTH.
IMJIOCKOCTH. IIp KomrmuiekcHbIe uncia v onepanuy Haj 4 10 -

HuMU. CXoasimecs

MOCJIEI0BATEIbHOCTH KOMIUIEKCHBIX

yHcell ¥ UX cBoiicTBa. Cxondiuecs u

pacxoasiuecs paasl. Kpusble u obnactu

Ha KOMILJIEKCHOM IIJIOCKOCTH.

Cp PaboTa c neKImoHHBIM MaTepUaIoOM U 8 - -

y4eOHOI TUTepaTypoii, BBIMOJIHEHUE

JOMAaITHUX 3aJIaHUil.
Mopyns 2. llpenen u| Jlek Omnpenenenue npeaena GyHKIUU B 4 2 - - Kontponbhast
HEMPEPBIBHOCTh KOHEYHOH TOYKE ¥ Ha OECKOHEUHOCTH. paboTa, TecT
b yHKIIMH HenpepsIBHOCTD (DYHKITMHU B TOUKE. WTOTOBBIN
KOMILIEKCHOU CBoiicTBa HEMPEPHIBHBIX (DYHKIIUHA.
[IEPEMEHHOM.

IIp [Ipenen u HeMpepHIBHOCT (YYHKITUU 2 - -




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOM padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

CP

Pabota ¢ IeKIIMOHHBIM MaTepUaJIOM U
y4eOHOW IUTEPAaTypPO, BBIIIOJHEHHUE
JOMAIIHUX 3alaHuM.

Mogyns 3.
[IpousBogHas
byHKIIUU
KOMIIJICKCHOM
[EepEeMEHHOM.

Jlex

[TpousBogHas u quddepeHima.
[TpaBuna quddepeHnmpoBaHus.
Heo0xoauMbIe U I0CTaTOYHBIC YCIOBHS
QG pepeHITPYEMOCTH.

[TpousBoaHas u quddepeHma.
[TpaBuna quddepeHumupoBanus.
Heo0xomuMbIe U I0CTaTOYHBIC YCIIOBHSI
QG pepeHITPYEMOCTH.

Jlex

AHanUTUYHOCTh (DYHKIIUU B TOUKE U
obOmactu. JleficTBUTENbHAS 1 MHUMAS
YacTU aHATUTUYECKON (PyHKIIUU.
["apmoHnueckue QyHKIUH.

Ip

AHaTUTUYHOCTH QYHKIIUU B TOUKE U
obnactu. JlelicTBUTEIbHAS M MHUMAS
YaCTH aHATUTHYECKON (PYHKITUH.
["apmonnueckue GyHKIUH.

JIex

Kondopmusie otoOpakenus I u Il pona.

['eomeTpuyeckuii CMbICT MOJYJISI U
aprymMeHTa MpoOu3BOIHOM.

KonTponbnas padora Nel mo teme
"ITpenen, HEMPEPHIBHOCTD,
nuddepeHIIpyeMoCcTh QyHKITANA
KOMILJIEKCHOM MepeMeHHOoM".

KonTponbhas
pabora,
MHIWBUIYaJIbHOE
JTOMallIHEee 33/1aHUE,

TECT UTOTOBBIH

20




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOM padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

CP

Pabota ¢ IeKIIMOHHBIM MaTepUaJIOM U
y4eOHOW IUTEPAaTypPO, BBIIIOJHEHHUE
JOMAIIHUX 3alaHuM.

Monyns 4. [Ipo6HO-
IMUHEWHAs QYHKIUS.
DJIeMEHTapHbIE

(b yHKITUT
KOMILIEKCHOU
[IEPEMEHHOM.

Jlex

JpobHo-nuueiitHas GyHKIMS U eé
cBoiictBa. [locTrpoenue oToOpaxkeHus 1o
oOpa3zam Tpex Touek. OTobpaxeHue
KPYTOBBIX O0JIacTel APyT Ha JIpyTa.

JpobHo-nuneiitHas GyHKIuS U eé
cBoiictBa. [locTrpoenue oToopakeHus 1o
oOpa3zam Tpex Touek. OTobpaxeHue
KPYTOBBIX O0JIacTel APyT Ha JIpyTa.

Jlex

Ienas crenenHast QyHKIMSA U QyHKINA,
obpatHas k Heil. [TokazaTenpHas
(byHKLUS U ee CBONCTBA.
Jlorapudmuueckas GyHKIHS.

[enast crenenHas GyHKIMs U QyHKIUSA,
oOpartHas k Heil. [TokazaTenbHas
GyHKIMS U ee CBOMCTBA.
Jlorapugmuueckas QyHKIUS.

NunuBunyansHoe
nToMantHee 3aJaHue,
TECT UTOTOBBIH




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOM padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

IIp

Tpuronomerpuueckue GyHKIUY.
['unepOonmueckue Gpynkun. O6paTHbIe
TPUTOHOMETPHUUYECKHUE U
runepoonmyeckne GpyHkuuu. CTerneHs ¢
IPOU3BOJILHBIM KOMITJIEKCHBIM
nokasarenaeM. OOnye noxasarenabHas U
CTerneHHast (PyHKIUH.

CP

Pabota ¢ IeKIMOHHBIM MaTepUaAJIOM U
y4eOHOH TUTEepaTypoii, BBITOJHEHUE
JOMAIIHUX 3a1aHUMH.

12

Monayns 5.
KoMIuiekcHBIE
WHTETPaJIbI.

JIek

Omnpenenenye U CBOMCTBA HHTErPAJIOB.
CBeneHue K BBIYHUCICHUIO
OOBIKHOBEHHOTO HHTETpaIa.
WNurerpansHasa teopema Kommn. Teopema
0 COCTaBHOM KOHType. MHTerpan u
nepBooOpazHas. dopmyina HeroToHa-
Jleitonuna. MnrerpansHas ¢popmyna
Komm.

Ilp

Bbruucnenue uHTErpanoB OoT GyHKLIUN
KOMIUIEKCHOW MEPEMEHHON C MOMOILBIO
UHTETPaoB OT QyHKIUN
JIEHCTBUTEIILHON IEPEMEHHOM.
NurerpanbHas teopema Komm. Teopema
0 COCTaBHOM KOHTYype. Brruncnenue
MHTETPAJIOB C MOMOIIBIO (hOPMYJIBI
HrroTona-JleitOauia u mHTETpaIbHOM
dopmynsr Ko,

NunuBunyansHoe
noMalniHee 3aJaHue,
TECT UTOTOBBIH




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHOM padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

CP

Pabota ¢ 1eKIIMOHHBIM MaTepUaJIOM U
y4eOHOW IUTEPAaTypPO, BBIIIOJHEHHUE
JIOMAIIHUX 3a/laHuM.

Mogyns 6.
CTerneHHbIE PSAbL.

JIek

[TonsTue crenenHoro psga. Teopema
Komm-Anamapa. PaBHomMepHas
CXOJIMMOCTh. AHAJTUTUYHOCTH CYMMBI
CTEMEeHHOTOo psina. PaznoxeHue

aHamuTHYeCKOW (yHKIMU B psip Teitnopa.

Teopema JInyBuinsa. beckoneunas
QG PepeHIIPyEeMOCTh AaHATTUTUYECKHIX
rapMOHUYECKUX (QYHKIUH.

Ip

Brrunciaenue paanyca CXOANMOCTHU
CTCIICHHOT'O psAja. Paznoxenue

aHanTuyeckux GyHkuui B psn Teitnopa.

JIek

WnTerpanbHas popmyna 1uist n-i
IPOM3BOIHON aHATUTUYECKON (PYHKILIUH.
Hynu ananutnyeckoit pyHKuuu.
Teopema Benepiurpacca o paBHOMEpPHO
CXOJAIINXCS PSAAAX AHATUTUIECKUX

byHKUINH.

Ilp

BrIunciieHre MHTErpaioB ¢ MOMOIIBIO
UHTETpaIbHOM (popMyIbl 1715 n-i
MIPOU3BOHON aHATTUTUYECKON (QYHKIIUH.
Hynu ananutudeckoil pyHKIMH.

CP

Pabota ¢ IeKIIMOHHBIM MaTepUaJIoOM U
yueOHOI JTUTepaTypOi, BBITIOJHEHHE
JIOMAIIHUX 3aJaHUMN.

NunuBunyansHoe
JTOMaIlIHee 3aJaHue,
TECT UTOTOBBIM




DopMBbI TEKYLLET0

BBIUMCJICHHSI HHTETPaoB OT (PYHKIIMIA
JIEUCTBUTEIBHON MEPEMEHHON

Bun . KOHTPOJISA
Mopnyas (pa3nen) |  y4eOHOM HaHMeHOBamfe TEM 3aATTHH Cemectp Obnem, Bbanauabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(yuedoHOM padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTBa)
Monyinb 7. Pl Jlex [Tonstue psaa Jlopana. Teopema Jlopana. 4 4 - - NuauBunyansHoe
Jlopana. Paznoxenne dpyaknuii B psan Jlopana. JIOMAIlIHEE 3aJjaHuE,
M30npoBaHHbIE Knaccugukarus n3011MpoBaHHBIX TECT UTOTOBBII
0CcOOBIE TOUKH. oco0bIx Touek. Teopema Coxonkoro-
Beiiepuirpacca. Llensie u MepomMopdHbIe
(GYHKIHH.
IIp Pasnoxenne ¢pynkunmii B psig Jlopana. 2 - -
IIp Onpenenenue Tuna U30JUPOBaHHBIX 0CO- 2 5 -
ObIX TOUYEK (PYHKIIMU KOMIUIEKCHOM mepe-
MEHHOM.
CP Pabora ¢ 1eKIIMOHHBIM MaTEepUAIOM U 4 - -
y4eOHOI TUTepaTypoii, BBINOJIHEHUE
JOMAaITHUX 3aJIaHUIl.
Monynsb 8. Beruets! |Jlex [TonsiTue BbrueTa QyHKIIMU B KOHEUHOU 4 2 - - KoHntponbHas
U UX PUIIOKEHHUS. Touke. OCHOBHAs TEOPEMA O BBIYETAX. pabora,
Borunicnenue BelueTa B ciryyae MoJjroca. VHIUBUIYyaJIbHOE
BbrueT B 6eckOHEUHO y1aIEHHOM TOUKe. TOMAIlIHEE 3a/1aHHE,
TECT UTOTOBBIN
IIp Bbruncnenvie BbI4eToB QyHKIUH. 2 ) -
Brruncnenue uHTErpanoB oT QyHKIHHA
KOMIUIEKCHOW MEPEMEHHON C MOMOILBIO
BBIYETOB.
Jlex Hcnoap3oBaHne BEIYETOB IS 2 - -




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Moayas (pa3aen) yueOHO HaHMeHOBamfe TEM 3AHITHH CemecTtp Obnem, Banabl | UHTepakTuB, 4. (HAMMEHOBaHHUE
(yuedoHOM padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTBa)
IIp Brrunciienre nHTETpasioB OT QyHKIIUMA 2 - -
JICUCTBUTEIIBHON MIEPEMEHHOM €
ITOMOIIBI0 BEIYCTOB.
IIp Kontponbnas pabGora Ne2 mo Teme 2 20 -
"BblunciieHe MHTErpajoB C IOMOLIbIO
BBIUETOB".
CPp PaboTa ¢ 1eKIMOHHBIM MaTEepPUATIOM U 8 - -
yueOHOW JTUTEPaTypO, BBIIIOJHEHHE
JIOMAIIHUX 3aJaHUMH.
CP NuauBuayaibHOE TOMAaIIHEe 3aJaHue 110 4 20 20 -
Kypcy «JlomoTHUTeIbHBIC TJIaBbl aHATTN3a
2»
IMA 4 0,35 - -
Kontpons 4 35,65 - -
Hroro:; 180 100

Cxema pacuera uToroBoro 6a/uia: Tekymmii pedTHHT (Bce 3aHATHSI U NMPOMeEKYTOUHbIE TeCThl) + Pe3yJibTaT HTOroBOro TecTa m BCe

JEJUTCH HA 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHomorHs TpaAUIIMOHHOTO 00yUeHus: JieKiuu 1-17, npaktuueckue 3anarus 1-17.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO IH CHHIJIMHBI

JJIs  yCIemTHOr0  OCBOCHHUS JWCHUIUIMHBI HEOOXOIMMBI  IIOCCIICHHWE CTYACHTaMHU
JCKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSTENbHAas paboTa CTYACHTOB C JIEKIIMOHHBIM
MaTepUajIOM U y4eOHOM JIMTepaTypoi, BBIMOTHEHHE HHANBUIYAIBHOTO JOMAIITHETO 3a/IaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

N3ydeHne TUCHUIUIMHBI TPEOYeT CHUCTEMATHYSCKOTrO W IOCISIOBATEIBHOIO HAKOIUICHHUS
3HAHMA, CJIEIOBATEILHO, TPOITYCKH OTACIBHBIX TEM HE MO3BOJISIFOT ITyOOKO OCBOUTH MIPEIMET.

B xo/1e IEKIIMOHHBIX 3aHATHI MMOJIE3HO 3ajaBaTh MPEIOIABATEII0 YTOYHSIONUE BOIIPOCHI C
[ENBI0 YICHEHUSI TCOPSTHUECKUX MTOJOXKCHHM, Pa3pelieHUs] CIIOPHBIX CUTYAIIHA.

CTyIeHT MOXKET JOMOJIHHTh CIHCOK IPEJJIOKECHHOW JIUTEPaTyphl COBPEMEHHBIMHU
WUCTOYHUKAMHU, HE MPEACTABICHHBIMU B CIHCKE, M B JaJbHEHIIEM HCIOJIb30BaTh COOCTBEHHBIC
MOJTrOTOBJICHHBIC ~ y4eOHbIE  Marepuajbl TPU  HAIUCAHWM  KYPCOBBIX M BBIMYCKHBIX
KB (PUKAIIMOHHBIX Pa0OT.

CryneHram ciieayer

. MIPU TIOJATOTOBKE K MPAKTHYECKUM 3aHSATHUSM 005S3aTE€IbHO UCIIOJIB30BAaTh HE TOJIBKO
JIEKIIUH, YIeOHYIO IUTEPATypy, HO U APYTUEe HCTOUHHKHU;
. B HayaJie 3aHATUN 3aJaBaTh IMPENOJABATENII0 BOMPOCHI 110 MATEpHaLy, BbI3BABLIEMY

3aTPyIHEHHUs B €ro INOHMMAaHMM W HCIHOJb30BAHUHU IPU PELICHUU 3aJad, NPEJIOKEHHBIX IS
CaMOCTOSITENILHOTO PELICHMUS;

. Ha 3aHATUAX JIOBOJUTH KaXAyl0 3aJady [0 OKOHYATeJbHOIO  OTBETa,
JIEMOHCTPUPOBATh IMOHUMAaHHUE IPOBEJIEHHBIX PacdyeTOB (pacCyXAECHMI), B ciay4yae 3aTpyAHEHUN
oOpamiarbes K IpenoiaBaTelto.

Jlnist TOro 94ToOB MPAKTUYECKHUE 3aHATHS MPUHOCHIN MAaKCUMAIIBHYIO IOJIB3Y, HEOOXO0ANMO
IIOMHMTH, YTO PEIIECHUE 3a]a4 IPOBOJUTCS 10 PACCMOTPEHHOMY Ha JIEKIIMSIX MaTepUaiy U CBA3aHO,
KaK MpaBWJIO, C JETaJbHbIM paz00poM OTIENbHBIX BOMNPOCOB JIEKIMOHHOrO Kypca. Cuemyer
NOJYEPKHYTh, YTO TOJIBKO IIOCJIE YCBOEHUS JIEKLIMOHHOIO MaTepuaya C OINpPEAEICHHOW TOYKHU
3peHus (a UMEHHO C TOM, C KOTOPOW OH M3JIaraeTcs Ha JIEKIHAX) OH OyJeT 3aKpeIUIIThCs CTYIEHTOM
Ha MPAKTUYECKHX 3aHATUSAX Kak B pe3yibTare OOCYKACHUS M aHajIu3a JEKIMOHHOIO MaTepuana,
Tak U B Ipouecce pemieHus 3anad. [Ipum 3TUX yCIOBHSX CTYAEHT HE TOJBKO XOPOLIO YCBOUT
MaTepuan, HO M HAy4dUTCsl NPUMEHATh €ro Ha IPAKTHKE, a TaKXe IOJY4YHUT JONOIHUTEIbHBIN
CTUMYJI (UTO OYE€HB BAXKHO) JUIsl aKTUBHOU MTPOPAOOTKH JICKIIMOHHOTO MaTepHara.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJSl U3 TEOPETUUYECKUX IMOJIOKEHUH Kypca. Ecii CTYyNeHT BUAWUT HECKOJIbKO MyTed peleHus
npobaeMbl (3aauu), TO HYXKHO CpPaBHUTh MX W BBIOpaTh caMmblii panuoHanbHbld. Ilone3no o
Hayaja BBIYMCIEHUN (paccyXJeHUH, NpeoOpa3oBaHUI) COCTaBUTh KpATKUW IUIaH PpELICHUS
npobnemsl (3amaun). Pemenue 3amau cienyer uziaraTh MOAPOOHO, BBIYHCICHHS (pacCyAEHUS,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mopsiake. PemieHune npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAAaTh KOMMEHTAPHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

[Tone3no (ecnu 3TO BO3MOXKHO) pellaTh 3ajjadyy HECKOJBKMMH CIOCOOAaMHU M CPaBHUBATH
MIOJIyYEHHBIE pe3yibTaThl. PelieHwe 3agad  ONpeAeNéHHOro TUIlAa HYKHO MPOJOJKAaTh 10
MpUOOpPETEHNUS TBEPIbIX HABBIKOB B UX PELICHUH.

ITonroToBka K 3K3aMEHY CIIOCOOCTBYET 3aKpEIJICHHIO, YIIIYOJNEHHIO M CHUCTeMAaTH3alluu
3HAaHUH, MOJIydaeMbIX B Impouecce oOydeHus. ['0TOBACH K SK3aMeHyY, CTYJIEHT JHKBUIUPYET
uMeromuecs: npoOenbl B 3HAHUAX, YIOPSAOYMBAET CBOM 3HaHMi. Ha »dKk3aMeHe CTyAeHT
JEMOHCTPHUPYET KaK TEOpeTHYeCKHe 3HaHMs, MPUOOPETEHHbIE B Ipoliecce OO0y4YeHHs MO JaHHOH
y4eOHOH TUCIMITIMHE, TaK U HABBIKU MX MPAKTUYECKOTO UCIIOIb30BAHUS MPU PEIICHUH 3a/1a4.

HeoOxonuMo opueHTHpOBaTh CTYJEHTOB Ha CUCTEMATHUYECKYIO MOATOTOBKY K 3aHSTHSIM B
TE€YEHHE CEMECTPa, MOCKOJIBKY ATO MO3BOJIUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMs
9K3aMEHAIlMOHHOM CeCCHMM MOXKHO OYyAET MCIOJb30BaTh JAJS CUCTEMATH3alMU YK€ HMMEIOLINXCS
3HaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
4 OIIK-1 Tecmosvie 3a0anus Nel-500

Bonpocwi k sx3ameny Nel-70
Hnousuoyanvroe domawinee 3a0anue,
KOHmpovHble pabomuvl Nol,2

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1. UaauBuavajabHOE AOMALIHEe 3aJaHue Mo Kypcey «JlomoJHHTeIbHbIE IJIaBbI
aHajau3a 2»

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosoii(bie) mpuMep(bl) 3agaHusI (i)

BapuanTt 1
3ananue 1. HailTu Bce 3HaueHus: KOpHs

V-1
3amanue 2. [IpencraButh B anredpandeckoit popme:
sin(Z + 2i)
a) 4

3aganue 3. BeraepTuth 0071aCTh, 331aHHYI0 HEPABEHCTBAMH
3ananue 4. Onpenenutb BUJ KPUBOH
z =3sect +i2tgt
3ananue 5. BOCCTaHOBHUTH aHAIUTHYECKYI0 B OKPECTHOCTH TOUKH Zo ¢yHkuuio f(z) mo
U3BECTHOM JICHCTBUTENBHOM YacTh U(X,Y) Hiax MHUMOM yacTu V(X,Y) u 3HaueHuto f(Zo).

2 2
u=x"-y +x, f(0)=0
3a,Z[aHI/IC 6. Brerunciuts HHTErpail OT (bYHKI_[I/II/I KOMIUJICKCHOT'O TIEPEMEHHOTO I10 I[aHHOﬁ
KPHBOM.

|z—-1<L|z+1]>2

Izzdz, AB:{y=x%z, =0;z, =1+i}
AB

3ananue 7. HaliTu Bce TOpaHOBCKHE pa3iioKeHUsl JaHHON (YHKIUM 110 CTENeHsM: a) Z; 0) z-
20.
z2-2
3 2
a) 227 +17° -1
z+1
6) z2(z-1)

3ananue 8. JlanHyro QyHKIUIO pa3iaokuTh B paa JlopaHa B OKpECTHOCTH TOUYKH Zo.

Z,=1+2i

zcosi,zO =2
2

3amanue 9. Onpenenuts TUI 0co00# Touku Z=0 1715 JaHHOW (PYHKITHH.



e%” -1

. 3
sinz — Z/
z-z+7% &

3amanue 10. s gaHHOW QYHKIIMKA HAMTH U30JIMPOBAHHBIE OCOOBIC TOUKH M OTIPENICTUTh UX

THII.
¥
sin(l/z)
3amanue 11. Beraucnute UHTETpa:
dz -
| f oSz,
) o 0) |z|=1 Z
3z —sin3nz
b o
B) |z|=0.2 r)
asin- % _
4 —2i i \dz
s (=240 (2-4+0) €+
TL T dt
n © 2+J§sint ¢) 0 @+ 10/11005t)2
' 2 o0 -
X_—x+2 X sin3x
,[ dx .[— y
4 2 2 .
%) X +10x°+9 _ (X + )
Bapuanr 2

3ananue 1. HailTu Bce 3HaueHUs KOpHS

4/—1+i\/§
2

3ananue 2. [IpencraButh B anrebpandeckoit hopme:

cos(z +2i)
a) 6
6) arcsin4

3ajanue 3. BeluepTuTh 061aCTh, 3a1aHHYIO HEPABEHCTBAMHU lz+ilzl|z|<2

3ananue 4. Onpenenuts BUJ KPUBOU
z = 2sect —i3tgt
3aganue 5. BOCCTaHOBUTH aHATUTHUYECKYIHO B OKPECTHOCTH TOUKM Zo QyHkuuio f(z) mo
U3BECTHOM JICHCTBUTENBHOM YacTu U(X,Y) win MEUMO# yactu V(X,Y) u 3HaueHuro f(zo).

u=x>-3xy+1 f(0)=1
3ananue 6. Bprumcnuth MHTErpan OT (YHKIMH KOMIUIEKCHOTO MEPEMEHHOIrO MO JaHHOH
KPUBOM.
_f(z +1)e‘dz, L:{]z|=1, Rez >0}
L

3aganue 7. Hatitu Bce JIOpAaHOBCKHE pa3JIOKESHUS JaHHOU (I)yHKLII/II/I I10 CTCICHIM: a) Z; 6) Z-
Z0.



z-4
4 3 2
a) I +7°-212
z+1
— 7,
6) 2(z-1)
3ananue 8. JlaHHYIO (QYHKIIUIO Pa3I0KUTh B psia JlopaHa B OKpECTHOCTH TOYKH Zo.

=2-3i

] Z
sin—-,2z,=1
z-1
3amanue 9. Onpenenuts TUIT 0co00H Touku Z=0 115 JaHHOW (PYHKITHH.

2
3e7/z

3amanue 10. s qaHHOM QYHKIIMKA HAMTH U30JIMPOBAHHBIE OCOOBIC TOUKH U OTIPENICTUTh UX
THIL.

1

C0SzZ
3ananue 11. BeraucnuTes nHTETpa:
2dz 2-7°+37°
a) |z-1-i|=5/4 6) |z|=1/2
2
00332—1;92 /Zd j: N 2c0s’®
= z%sh>z (ze** + > )dz
) 4 ) es6l-2 (z+5)°(z+93)
T dt T dt
4+ +/15sint (/5 + cost)?
0 0
T ox-1 T(x— 1)S|n X4
e I
J(x°+4 x* +9)°
) 0
Bapuanr 3

3ananue 1. HaiiTu Bce 3Hau€HUs KOpHS

31

3ananue 2. [IpeacraButh B anredpanueckoit hpopme:
a) IN6
5 arch(-2)
3ananue 3. BeruepTuTh 0071acTh, 33/1aHHYIO0 HEPAaBEHCTBAMU
|z—i|<2,Rez>1
3ananue 4. OnpenenuTs BUJ KPUBOU
z =—sect +i3tgt
3aganue 5. BocCTaHOBUTH aHATMTUYECKYIO B OKPECTHOCTHM TOUkM Zo QyHkumio f(z) mo
U3BECTHOM JICHCTBUTEIBHOM YacTH U(X,Y) Hiax MHUMOM yacTu V(X,Y) u 3HaueHuto f(Zo).
v=e*(ycosy+xsiny), f(0)=0
3ananue 6. Bprumcnuth MHTErpan OT (YHKIMH KOMIUIEKCHOTO MEPEMEHHOIrO MO JaHHOU
KpPHUBOIL.

Ilm z3dz, AB —ompes3ox npamou,Z, =0,2; =2+ 2i
AB



3anmanue 7. HaiiTu Bce TOpaHOBCKHE pa3ioKeHus JaHHOU (DYHKIIMU IO CTETEHsM: a) Z; 0) Z-

20.
3z-18
a) 22°+32° -9z
z+1 .
—, 2, =—3-2I
6) z(z-1)
3ananue 8. Jlannyro QyHKIUIO pa3iokuTh B psg JlopaHa B OKPECTHOCTH TOYKH Zo.
z/(z-5) _
26”9 7, =5
3amanue 9. Onpenenuts THI 0c000# Touku z=0 11 JaHHOH ()YHKIIHH.
sin8z — 6z
cosz—1+ Z%
3amanue 10. g nanHol QyHKIMM HAaWTH M30IMPOBAHHBIE 0COOBIE TOUKH U OTPEACITUTD HX
THIL
tg’z
3ananue 11. BerauciauTs nHTETpa:
dz e’ +1
7.2 f dz
a) |z-i|=3/2 Z(Z + ) 6) |z|=3
sh2nz — 27z
ST Ay
205 72sjn? T2
B) 3 r)
mz
. 2sh -
{ A )
s & I (z-2-i)"(z-4-1i)
T dt ZJ? dt
2 2 5+ 2+/6sint 0 © (1++/6/7 cost)?
Todx T COS2X
[z dx |
) 2 (xT+1) 3 J (X +1)
Bapmuanr 4

3ananue 1. HailTu Bce 3Hau€HUs KOpHS

i
3ananue 2. [IpeacraButh B anredpanueckoit popme:

o Sh(2-+7/4)

~23+3;
arctg(———)

6) 3
3ananue 3. BeruepTuTh 0071aCTh, 331aHHYI0 HEPABEHCTBAMHU

3ananue 4. Onpenenuts BUJ KPUBOU
Z = 4tgt —i3sect

lz+1=L|z+ilx1



3amanne 5. BOCCTaHOBUTH aHATUTHYECKYIO B OKPECTHOCTH TOUYkH Zo ¢ykumio f(z) mo
U3BECTHOM JEHCTBUTENBHOM YacTu U(X,Y) uin MEEMO# yactu V(X,Y) u 3HaucHuio f(Zo).

2 2
u=x"-y -2y, f(0)=0
3ananue 6. Berumciauth wHTETpal OT (YHKIMH KOMIUIEKCHOTO MEPEMEHHOIO M0 JaHHON
KPHUBOH.
I(Zz + 7z +1)dz, AB —ompeszoxknpamoi,Z, =1,z =1—1
AB
3amanue 7. HaiiTu Bce JTOpaHOBCKHE Pa3JIOKEHUS JaHHOW (YHKIIUU 10 CTENEHsM: a) Z; 0) Z-

Z0.
27-16
a) 2'+27°-87°
z+1 :
——,y =—2+I
6) 2(z-1)
3ananue 8. Jlanayro QyHKIMIO pa3inoxuTh B pag JlopaHa B OKpECTHOCTH TOYKH Zo.
. 27—-12
sSin——,2,=-2
Z+2
3ananue 9. Onpenenuts TN 0c000# TOUKU Z=0 JUIsl TaHHOW (PYHKLIMU.
cos/z-1
3
—_7_17
shz—-z A
3amanue 10. s ganHol QyHKIMHM HAaWTH MU30JIMPOBAHHBIE OCOOBIE TOUKH M ONPEACITUTD UX
THIL
ztgze?
3ananue 11. Beruncnute UHTETpa:
1+sinz sinz®
§ —2 dz § ——dz
2 1 z(z +2i) 6 ,1—cosz
ch3z-1-97%/2 2sin %
§ dz 1 2
e ztsin 2 if (z¢h B 2 )dz
» 3 1y 22 z+2 (z+1)°(z-1)
ZJf dt T dt
D 0 6++/35sint 0 (2+/3 +/11cost)?
h dx 't x? cosx
I 2 2042 dx _[ 2 2
) 2 (x*+4)°(x"+16) 3 J (X +1)
Bapuanr §

4\/_
3ananue 1. HaliTu Bce 3Ha4eHMS KOPHS 1
3ananue 2. [IpeacraButh B anredpanueckoit popme:

o (2+72)

arcth(3 —4

0)
3amanue 3. Beraeptuth 00,1acTh, 3aaHHYIO HEPAaBEHCTBAMU

)

|z+1<l |z—i<1



3ananue 4. Onpenenuts BUJ KPUBOU
z =3tgt + i4sect

3aganue 5. BOCCTaHOBUTH aHATMTUYECKYIHO B OKPECTHOCTHM TOUKM Zo QyHkumio f(z) mo
U3BECTHOM z[eﬁCTBHTeJILHoﬁ gactu U(X,Y) wiu MEAMOI yactH V(X,Y) u 3Hadenuto f(Zo)

u= ¢’ +1cos.y,f(O) 2

3aganue 6. BpluMciauTh MHTErpayl OT (YHKLIMH KOMILIEKCHOI'O MEPEMEHHOIo MO JaHHOH
KPUBOM.

J.| zdz, ABC — nomanan, z, =0,2; =-1+1,2. =1+

ABC

3amanue 7. HaiiTu Bce JTOpaHOBCKHE Pa3JIOKEHUS JaHHOW (YHKIIUU 10 CTENEHsM: a) Z; 0) Z-
Z0.
5z-50
a) 22° +52° - 252
z-1
6) z(z+ 1)

o =1+3i

3ananue 8. JlaHHYIO QYHKIIUIO PA3JIOKHUTH B psif JlopaHa B OKPECTHOCTH TOUYKH Zo
3z :
CoOS——,Z, =1
Z—1

3amanue 9. Onpenenuts THI 0c000i Touku Z=0 11 JaHHONW QYHKIUU

sh6z — 6z
chz-1-2%/2

3ananue 10. g nanHON QyHKIMK HalTH U30JIMPOBAHHBIE OCOOBIE TOUKH M ONPEAETUTh UX
THIIL.
Z
e" -1
3 2
z°(z+1)
3ananue 11. Beruncnute UHTETpa:

e’dz § 1-2z+32%+47°
sinz

dz
a) 732

f e?’ —1-2z2
2 -
) 1405 zsh® 4iz

2
6) |z1=/3 21
dz

2C0S :
:f ( 2+ 2i T

+ dz
l2-2i[=2 (z-2-2i)*(z-4-2i) eﬂ2/2+1)

T dt T dt

9 > 7+4+/3sint > (3v/2 +2+/3cost)?

+00

,[ dx J(x+1)cosx
) (X2 —x+1)? ' X" +5x* +6

dx



Bapuanr 6

|-1-i3
3aganue 1. HaiiTu Bce 3HaUeHUS KOPHS 2

3ananue 2. [IpencraButh B anredpandeckoit hopme:
2) INA+1)

4+ 3i

arcctg( )
0)
3ananue 3. BeruepTuTh 001aCTh, 331aHHYIO0 HEPABEHCTBAMHU
3aganue 4. OnpenenuTb BUJ KPUBOM
z = —4tgt —i2sect
3aganue 5. BOCCTaHOBHUTH aHAIUTHYECKYI0 B OKPECTHOCTH TOYKH Zo ¢yHkuuio f(z) mo
U3BECTHOM JICHCTBUTEIbHOM YacTH U(X,Y) Hiax MHUMOM yacTu V(X,Y) u 3HaueHuto f(Zo).

X :
U=——-—,f@)=1+i
X“+y
3a,Z[aHI/Ie 6. Breramciants HHTCIrpal OT (bYHKI_[I/II/I KOMIIJICKCHOTO IIEPEMCHHOI'O II0 ,HaHHOﬁ

lz+il<2 |z—il]>2

KPUBOM.
I(1225 +42° +1)dz, AB —ompesoxnpamoii, Z, =1,2, =i
AB
3ananue 7. Haiitu Bce JIopaHOBCKHE Pa3iioKeHUs TaHHOW (YHKIIMHU TI0 CTETCHsM: a) Z; 0) Z-
Z20.

3z -36
a) 2 +32°-187°

z-1 .
—., 7, =21

6) z2(z+1)
3amanue 8. JlanHyr0 GyHKIMIO pa3JIOkKUTh B psi JlopaHa B OKPECTHOCTH TOYKH Zo.

. bz :
sin——,z, =2i
Z-2i
3ananue 9. OnpenenuTs THI 0c000# Touku z=0 U1 JaHHOHU (QYHKIMH.

chbz -1

z
e -1-z
3anmanue 10. s nanHON QyHKIIMM HalTH U30JIMPOBAHHbBIE OCOOBIE TOUKH M ONPEIETUTh UX

THUII.
722 +1
(z-i)*(z" +4)

3aganue 11. BerauciauTe HHTErpat:

z(sinz+2 _ 2
( _ + )dz §1 ccz)sz dz
a) z-3/2|=2 SInZz 6) |z|=2 z
6% _ cos7z (zsh [ _4sh(7z|z/4) iz
§ dZ 3 2 2
s ZSh27z 24312 Z+ (z+2)°z
B) r)
T dt T dt
1 2
» v 5+ 4sint o o (4+cost)



xsinidx
2

[
) (X + (X +9)° 3 < (X*+1)(x* +9)

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
NHnuBuayanpHOE IOMalIHEe 3aJlaHWe CIAeTCsA MPerojaBaTell0 B KOHIE ceMecTpa Ha
3aUETHOU HEEIE.

Kputepuu onenku:

- MpaBWJIbHOE BhITIOJIHEHHE HE MeHee 90% 3ananust - 20 6aios;
- npaBwIbHOE BhImoHeHUE 70-89% 3amanus - 15-19 6amnos;

- BepHOe BeinmosiHeHue 50-69% 3ananus - 10-14 6amnos;

- BepHOe BbINIOJHEHNE MeHee 50% 3ananus - 0-9 6amos.

7.2.2. KourpoapHaa padora Nel mo Tteme «IIpemesj, HenpepbIBHOCTD,

anddepeHuupyeMocTb QYHKIMI KOMILJIEKCHON NepeMeHH O
(naumenosanue oyeHoOUHO20 cpedcmea)

TunoBoii(bie) mpuMep(bl) 3a7aHusi (M)

BapuanTt 1
3amanme 1. YcraHOBHTH, MMEET M (YHKIHUS NpEAes B YKa3aHHOW TOYKE; €CIH Ipenen

CYLICCTBYCT, HaWTH €ro.
Rez

w=—,z= 0.

3ananue 2. JlokazaTtb, 4yTO (QYHKIHUS W = z3 HEIpEpBIBHA B KaXJOW KOHEYHOM TOYKE
IJIOCKOCTH.

3ananue 3. BpISICHUTH, B Kakux Toukax (QYHKIUS W = 3ZZ UMEET IPOU3BOJIHYIO.
BoluncnuTh NMpoW3BOAHYIO B 3TUX TOYKax. SBisiercd nM 3agaHHas (QYHKIMS aHAIUTUYECKOW B
KaKMX-JTH0O0 TOUKax?

3ananue 4. HaliTn ananutudeckyro QyHKIHIO W = U + [V 1O 33JaHHOW AEHCTBUTEIHHOMN
WJI1 MHUMOM 4acTH.

u(x,y) = e*siny.

Bapuanr 2

3amanue 1. YcraHOBUTH, MMeeT M (DYHKIMS HpeAes B YKa3aHHOW TOUKe; €ClIH Mpeaes
CYIIECTBYET, HANTH €ro.

w = ﬂ, z=0.

zZ

3ananue 2. Jlokasath, uto Qpynkuus w = |z|3z HenpepbiBHA B KakI0H KOHEUHOH TouKe
IJIOCKOCTH.

3ananue 3. BbIICHHTH, B KakMX TOukaxX QYHKIUS W = 7zRez uMeeT NPOU3BOJIHYIO.
BbraucnanTh Npou3BOIHYIO B 3THUX TOuKax. SIBisercs M 3aqaHHas (PyHKIHS aHAJIUTUYECKOW B
KaKUX-TH00 TOUKax?

3ananue 4. HaliTn ananuTudeckyro QyHKIMIO W = U + [V 1O 33JaHHOW AEHCTBUTEIHHOMN
W1 MHUMOM YacTH.

v(x,y) = e Y cos2x.

Bapuanr 3

3ananue 1. YcTaHOBUTH, UMeET N (DYHKLMS Tpenes B yKa3aHHOM TOYKe; €ClU Mperel
CYyILLIECTBYET, HAUTH €rO.

Z
W—W,Z—O.



3anmanue 2. Jloka3aTh, 4ro eciu GyHKIMS f(z) HempepblBHA B KaKOW-THOO TOYKE Z, TO W
¢Gyukuus |f(z)| HenpepsIBHA B 9TO# TOUKE.

3amanue 3. BbIICHUTH, B KakuxX ToYkKax QYHKIUS W = [Imz uMeeT MNPOU3BOIHYIO.
BeryrcnuTh MPOW3BOAHYIO B JTHUX TOUYKax. SBisiercs nu 3amaHHas (QYHKIHUS aHAIUTHYCCKOU B
KaKuX-1100 Toukax?

3amanue 4. HaiiTu aHaMMTHYECKYO (PYHKIIMIO W = U + [V TI0 3aJaHHON JEeHCTBUTEIbHON
WJIM MHUMOM 4acTH.

v(x,y) = x3 — 3xy?.

Bapuanr 4

3amanue 1. YcTaHOBUTH, UMeeT U (DYHKIMS Tpenesl B YKa3aHHOH TOYKE;, €CIIH Tpeiel
CYIIECTBYET, HANTH €ro.

w=-",z=oo

zZ—1

3amanue 2. Jlokaszath, uro ecnu ¢yHKuus f(z) HENpepblBHA B KaKOW-THOO TOYKE Z, TO U
dbyukiys Ref (z) HenpepbIBHA B 3TOI TOUKE.

3amanue 3. BeIACHUTH, B KakuX TOYKax (YHKIUS W = Z + Rez WMeeT NpOU3BOJIHYIO.
BbaucnuTh MpoM3BOIHYIO B ATHUX TOukax. SIBisercs M 3agaHHas (QyHKIHUS aHAIUTUYECKOU B
KaKuX-1u00 TouKax?

3ananue 4. Haifth aHAIMTHYECKYIO (DYHKIMIO W = U + [V TIO 3aIaHHOW JEHCTBUTEIHHOM
WJIK MHUMOM YacTH.

v(x,y) = 3x%y —y3, w(0) = 0.

Bapuant S

3ananue 1. YcTaHoBUTH, UMeEET JU (DYHKLMS NIpenesl B YKa3aHHOM TOYKE; €ClIU Mpeiel
CYIIECTBYET, HANTH €ro.

z%+3 ,
w = -, z = 3i.
z-3i
3ananue 2. SIBnsgercs nu QyHKUUS W = 2 — argz HenpepbIBHOU B Touke z = —27

3aganue 3. BolACHUTB, B Kakux Todukax (QyHKIusS w = z2 + i|z|? uMeeT Hpou3BOIHYIO.
BbraucnuTh MpoM3BOIHYIO B ATHUX Touykax. SIBisercs nu 3agaHHas (QyHKIHUS aHAIUTHYECKOU B
KaKuX-I100 TOUKax?

3amanue 4. HaiiTu aHanmuTHUECKyl0 (PYHKIIUIO W = U + [V TI0 3aJaHHON JEeWCTBUTEIbHON
WJI1 MHUMOM YacTH.

x?—x+y?
u(x,y) = Tyz' w(l) = 0.
Bapuanr 6
3ananue 1. YcTaHoBUTH, UMeeT U (DYHKLIMS TIpenesl B YKa3aHHOM TOYKe; €ClU Mpesel

CYHICCTBYCT, HalTH ero.
Rez

w = Im_z' z=0.

3amanwue 2. MccnenoBath Ha HEMIPEPHIBHOCTh (YHKIHMIO W = 5ZReZ.

3ananue 3. BbIACHHTH, B Kakux Todukax (GyHKUUS W = x2 + iy? uMeeT HPOU3BOAHYIO.
BbuncnuTe Npou3BOAHYIO B ATUX TOYKaxX. SIBisercs nu 3ajaHHas (YHKUUS aHAIUTHYECKOH B
KaKuX-In00 TOUKax?

3amanue 4. HaiiTu aHAMTHYECKYIO (PYHKIIMIO W = U + [V TI0 3aJaHHOW JEeWCTBUTEIbHON
W1 MHUMOM 4acTH.

v(x,y) = —e " ?Ycos2x + x.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHasi paboTa BBINOJHSAETCS HAa MPAKTHUECKOM 3aHATHUU IOCIE W3YYEHHS] MOMYIIS
«[IponsBoaHas GyHKIMK KOMIICKCHON MIEPEMEHHOM» U CAAETCs MPENoAaBaTeio.

Kputepun onenkmn:



- IpaBUIIbHOE BBINONTHEHNE HE MeHee 90% paboTs! - 20 6auios;
- npaBuwibHOE BhinoiHeHue 70-89% padotsl - 15-19 6annos;

- npaBwiIbHOE BhIMmoHEeHUE 50-69% pabdotsl - 10-14 6annos;

- IpaBUJIbHOE BhINOIHEeHHE MeHee 50% pabotsl - 0-9 6amios.

7.2.3. KourpoanHass padora Ne?2 mo teme «BpluucjeHHe HHTErPAJIOB € HOMOIILIO

BbIYE€TOB»

(nHaumenosanue oyeHoUH020 cpeocmea)

TunosBoii(bie) mpuMep(bl) 3a7aHusI (M)

Bapuanrt 1
dz

Z
fc Z-D@-22’ A ¢ -

3aganue 1. C mnOMOIIBIO BBHIYETOB BBIYUCIUTH HHTETpaj

OKPYXHOCTS |z| = 3.

2T singp—cos@
3amanue 2. C TOMOIIBIO BEIYETOB BEIYHUCINTE HHTErpall f -

0  2sing+3

© dx
3amanune 3. C TOMOIIBIO BEIYETOB BEIYHCINTE HHTErpall f_oo m.

oo cos3xdx
3amanue 4. C MoMOIIbIO BEIYETOB BHIYUCIUTH HHTETPa f_oo i

Bapuanr 2
az

e e O

3amanne 1. C TOMOIIBIO BBIYETOB BBIYUCIUTH HWHTErpall f c

OKPY)XHOCTH |z| = 2.

|z| =

2w de
3ananue 2. C IOMOIIBIO BBIYETOB BBIYMCIIHTE UHTErPA |, 0 simpi3’
L
© dx
3ananue 3. C IOMOIIBIO BBIYETOB BBIYMCITHTE UHTErpa | 0 3613"
—X
© cos5xdx
3ananue 4. C HOMOIIBIO BBIYETOB BBIYMCIUTD HHTETpal f_oo e
Bapuanr 3
z3dz
3ananne 1. C MOMONIBIO BBIYETOB BBHIMHCINTL MHTErpan [ ¢ Syimq TAe C — OKpyKHOCTH
z
de

21
3ananue 2. C IOMONIBIO BBIYETOB BBIYHCIUTL UHTETpaN [ —————.

0 (3sing+5)?2
o x2+1
3ananue 3. C IOMOIIBIO BBIYETOB BBIYMCITHTE UHTErpa | rwe

—OX

oo xsinxdx
3a,Z[aHI/IC 4 C MMOMOIIBIO BBIYCTOB BBIYUCIINTEL HHTCIPAJI fO W .

Bapmuanr 4

3a,Z[aHI/IC 1.C TIOMOIIBIO BBIYCTOB BBIYUCIIUTE HHTCIPAJI f

dz C
c m, rae — OKPYXHOCTb

dg

2m
3ananue 2. C TOMOIIBIO BBIYETOB BBIYMCITHTL UHTEPAI |, 0o I
1+3cosp
00 x2dx
3ananue 3. C IOMOIIBIO BBIYETOB BBIYMCIIHTG UHTErpai | ————.
—0 (x24+1)(x2+9)
o xsin3xdx
3ananue 4. C TIOMOIIBIO BBIYETOB BBIYMCITHTH HHTErPa |, 0 ira
X

Bapmuanr 5

dz
3aganue 1. C mOMOIIBIO BBIYETOB BBIYMCIWUTH HHTETPAI f ¢ sz THe C — OKpYXHOCTh

|z — 3i| = 4.



de
2sin@+3 "

© dx
3ananue 3. C NOMOIIBIO BBIYETOB BBIYMCIUTh HHTErPal f_oo e

© cos9xdx
3ananue 4. C NOMOIBIO BBIYETOB BBIYMCIUTH HHTErPal f_oo BCICPRE

2T
3aganue 2. C NOMOIIbIO BBIYETOB BIUUCIUTH HHTErPa f 0

Bapuanr 6

3ananue 1. C MOMOIIBIO BHMETOB BBIYUCIUTH UHTErPA | ¢ t9(mz)dz, rae C — OKpYXKHOCTH

|z| = 100.

de
cosp+4’

o xZ—x+2
3amanue 3. C moMOIIbIO BEIYETOB BHIYUCIUTH HHTETpa f _
—0 x44+10x2+9

00 4xsin2xdx

2T
3aganue 2. C noMoIIbIO BHIYETOB BIUUCIUTH HHTErPal f 0

3aganue 4. C nOMOIIIbIO BHIYETOB BIUUCIUTH HHTErPal f 0 3713

KpaTKOG OIMMCAHHUE U PErJIaMEHT BBINOJTHCHUSA
KOHTpOJH)Haﬂ pa60Ta BBITIOJIHACTCA Ha MPAKTUYCCKOM 3aHATHUHU IIOCJIC U3YUYCHHUA MOILYJIA

«BpIueTs n ux IMPHUIIOKCHHUA» U CAACTCA IIPCIIOAaBaTCIIIO.

1.

2.

3.

4.

Kpurepun oneHku:

- MpaBWJIbHOE BhITIOJIHEHHE HE MeHee 90% paboTsl - 20 6asuios;
- npaBuiIbHOE BhinonHeHue 70-89% pabotsl - 15-19 6annos;

- npaBwIbHOE BhIoTHEHHUE 50-69% padotsl - 10-14 6amios;

- IpaBWJIbHOE BhIMOIHEeHHE MeHee 50% pabotsl - 0-9 6amios.

7.2.4. TecT NTOrOBLIii IO Kypcy «JIonoJHUTeIbHbIE I'TaBbl aHAJIN3a 2»
(HaumeHoB8aHUe OYEeHOUHO20 cpedcmaa)

Tunosoii(bie) npuMep(bl) 3aganus(1ii)

Moayas |. KomnjiekcHble yncsia, YUCI0BbIE MOCIe10BATEIbHOCTH
Tema 1.1. KommiekcHble ynclia U ONEpALMK HaJl HUMU

JI71st BCSIKOTO KOMIUIEKCHOTO YHCIIa MOKHO YKa3aTh €ro
O neficTBUTENBHYIO YacTh
O mHEMYIO YacTb
O moxyns
O aprymenT

Yucno Buga iy, rae y € R Ha3bIiBaeTc ...

Ilycts z = x + iy, e x, y € R. Yka3arb HEBEpHOE PaBEHCTBO.
o argz = arctg%,ecnu x>0y=0
o argz = arctg§+7t,ec1mx <0,y=0
o argz = —arctg§+ mecanx >0,y <0

o argz = arctg%—n,ecnux <0,y<o0

v 3
Cpenu 3Hauenuii V—8 HeT uucia

o 1—iV3



o —2
o 1+iV3
o —1—iV3

5. BriGpats BepHoe yTBepskaenue. Cpeau KopHeil ypaBHeHus z° = —4 + 3i ecTb YHCIIO

3 3
5 arctg= . | arctg=
o V5| cos . 2+ isin - 4

—arcl:gE —arctgE
cos T4 + isin 4

5

3 3
m+arctgy . . marctgy

cos T + isin

5
o \/§<
T arctg3 T arct93
5 - 1 .. - n
o \/§<cos—4+ lsmT“
5
0 @(

Tema 1.2. ITocnenoBareIbHOCTH KOMITUIEKCHBIX YHCEIT

6. Ilycrs w, = U, + iV, (U, V, € R). YKazars BepHOE BHICKa3bIBAaHHE.
O Ecau nociienoBarebHOCTh {w;, } orpanudena, To nocienoBarensuoct {Uy,} u {V,}
OrpaHUYEHEI.
O Ecau xots 061 oana u3 nocnenosarensuocrei {U, } u {I},} orpanuuena, To
0CIIEI0BATENLHOCTE {W,, } OrpaHnyeHa.

O Ecau nocenosarensuoctu {Uy, } u {V,} orpannveHsl, To MOCIIEA0BATENBHOCTE { W, }
OrpaHUYEHa.

O IMocenoBarenbHOCTE {Wwy, } OrpaHUyYeHa TOT/IAa U TOJIBKO TOT/IA, KOT/Ia MOCIIEI0BATENBHOCTD
{|wy|} orpannueHa.

7.  Iycrb w, = U, +iV ,,wy = a + ib (U, V;,, a, b € R). YKazarh J0XKHO€E yTBEPKICHHE.

o Ecmm lim w,, = wy, T0 lim U, =awu lim V,, = b.
n—-oo n—oo n—oo

o Ecmu lim U, = awu lim V,, = b, 10 lim w, = w,.

n—-oo n—-oo n—oo

o Ecmu lim w, = o, 1o lim |w,| = oo.
n—>00

n—oo
o Ecmm lim w,, = o, to lim U,, = co u lim 1}, = co.
n—-oo n—->oo n—-oo

i
8.  BwsiOpath BepHoe yTBepkaeHue. [locnenoBarensHocTs Z, = (—2)" + P
OrpaHHWYEHA, HO HE UMEET Mpe/ena
uMeeT KOHeUHBIN mpeaes

HCOTpaHN4YCHA, HO HC ABJISICTCSA OCCKOHEYHO OO0JIBIION

o O O O

SIBIISIETCS OECKOHEYHO OOJIBIITON

9. MHOXeCTBO MPENEIbHBIX TOYEK MOCIEA0BATEIBHOCTH Z, = —1 + (—1)" #, n=12,..,
HMEET BU/I

)

{0;-2}

{-1}

{0;-1}

o O O O



2
(D™ 43

10. TIlocnemoBaTenbHOCTH Z, = GOP-1 pu N — 0
2 _

UMEeT Ipees ¢ = 00
uMeer mpezaen ¢ = 1
HE UMEeT HU KOHEYHOTO, HU OECKOHEUHOTO Mpeena

O O O O

UMeeT npeaen ¢ = 3

Tema 1.3. Hucnossle psabl

11. 3akoHYHTH MpemIoKeHUE. P Y01 Wy, Te W, € C, HA3BIBACTCS CXOAAIUMCS, €CITH
CYLIECTBYET KOHEUHBIH MpeAe IOCIEN0BATEIbHOCTH €TI0 ...

12. TIlycts w, = U, + iV, tne U,,V,, € R. BeiOparh 10XKHOE YTBEPKICHHE.
Ecnu cxomuTest psij Y1 Wy, TO CXOISTCS PIIB Yipeq Uy 1 Yoy Vi
Ecnu cxomsatcst psant Y peq Up ¥ Yip—q Vi, TO CXOIMTCS PSIIT Y g q Wy
Ecnu psiz Y1 Wy, CXOAMUTCS, TO PAM Yopeq | Wy | TAKKE CXOAUTCSL.
Ecnu cxomutes psif Yop—q| Wy |, TO cXOAUTCS PSII Yy Wp-

13. BbiOpaThb J03KHOE YTBEPKICHUE.

o Ecmu psin ).p—1 Wy, aOCOIOTHO CXOAMUTCS, MTOCIIEAOBATEIBHOCTD { (&, } OrpaHHUCHA, TO PSIIT
Yim=q 0y Wy, aOCOTIOTHO CXOTUTCS.

o Ecnu psin Zf{;l(wnw,/l) CXOJIUTCSI, TO PSAABI Yoy Wy U Dopreq 0)1/1 CXOJIATCAL.

o Ilpou3BosibHOE H3MEHEHUE TIOPSIKA WICHOB aOCOMOTHO CXOSIIIEroCcs Psijia He BIUSAET Ha
CYMMY pAja.
o Ecmu psin Y.p—q1 wy, cxomutest, @ € C, 10 psin )op—q(@w,) cxomurcs.

(in)"

(n!)?

0 a0CONIOTHO CXOOUTCS
O YCIOBHO CXOJUTCS

14. Pag Yoy

O PaCXOAUTCS

15. Cymma psaa Y- ﬁ paBHa

1-2i
o —
5
1+2i

5
2i—1
5
1+2i
5

o —

Moayas |l. ®yuknmu kommjiekcHoil mnepemenHoi. Ilpenes. HenpepbIBHOCTB.
IIpousBoanas
Tema 2.1. MHOXecTBa TOYeK Ha KOMILJIEKCHOM miockocTd. Kpusbie u o6iacti

16. Touxka 2 + 3i asusercs mis MmHoxecTBa {z € C: Rez > 0,Imz > 0}
BHEIIHEHN

BHYTpPEHHEMN

rpaHuYHOMH

M30JIMPOBAHHOU

o O O O



17. BcraBuTh nponyuieHHoe cioBo. Ecnu Bce Touku z moaMHoxecTBa Cy MIIOCKOCTHU SBISIOTCS
BHyTpeHHUMU 1715 C;, TO MHOKeCTBO C; Ha3bIBAaeTCH ...

18. T'panmunoii s MmHOKecTBa {2: 1 < |z — i| < 2} sBasiercst Touka
o 1+-
2
-1+
1,
i ol
2
o 1—1i

(@]

(@]

19. VpaBHeHue z = %+ 3it,t € R, 3amaér

runepoosy

napaboIy, BETBU KOTOPOI HAaNpaBJICHbI BBEPX
PSIMYO

napaboiry, BETBH KOTOPOI HAIPaBJICHBI BHU3

o O O O

20. HepaBeHcTBO E + 1| > 3 3amaér
O OTKpPBITBIM KPYT C LEHTPOM B TOYKE — % U paJinycoM %
O BHELIHOCTb KpyTa C LleHTPOM B TOYKe — % U paJinycoM Z
O BHELIHOCTb KpyTa C [IeHTPOM B TOYKe % U paguycomM %

. 1 3
O OTPHITBIH KPYT C IEHTPOM B TOUKE o M Pa/INycoM ©

Tewma 2.2. ®yHkuuu koMiiekcHOU nepemenHoil. [Ipenen. HenpepriBHOCTD
[Toarema 2.2.1. ®yHKIIMN KOMIUIEKCHOU MTEPEMEHHOMN

21. OpnHO3HAYHOM sIBIIsETCS (PYHKIHS

Ow=2z3
Ow=Argz
Ow=2
Ow="4Yz
22. OG6pa3om ToukM z = i + 1 npu oToOpaskennu w = (Z)> ABIAeTCA TOUKA
2i
—2i

i

o O O O

-1

23. TIpoo6pa3oM TOYKH @ = 2 HNpH OTOOPaKEHUH W = Z°

V2
3 1 . iV3
\/E(_E + -

O

O

0V2¢ -5
2 2

O

23—

ABJIACTCA TOUYKaA



24. O6pa3zom MHOXkecTBa Rez + Imz = 1 1pu 0TOOpaXkeHUH w = Z2 ABJIAETCS

_ 2

o mapabomna Imw = %
_ 2

o mapabona Imw = 1(R+w)
_ 2

o mapabomna Rew = %
1-(Imw)?

o mapabomna Rew = "

25. BniOGpath BepHOE yTBepkaeHuE. JlelicTBUTENbHAS YacTh GYHKIUK w = Z2 + z + 1 uMeeT BUA
U=x?>—y2—x+1
U=x?>—y2+x—1
U=x?>—-y>+x+1
U=x*>+y*+x+1

o O O O

[Tonrema 2.2.2. IlpenmenbHoe 3HAUYe€HHWE U HENPEPHIBHOCTh (PYHKIUH KOMIUICKCHOU
MIEpEMEHHON

26. Ywucno ¢ Ha3pIBaeTcs mpeaenoM QyHKIUU w = f(z) B TOUKE Z,, €CIIU JJi 000U
I0CJICI0BATEILHOCTH YUCeN {Z, }, CXOMAIICHCS K Z(, COOTBETCTBYIOIIAS IIOCIEA0BATEILHOCTh
3naueHuit Gyuxumu {f(z,)} cxomurcs K uucny ...

27. ToBopar, uto pyHKIMS W = f(Z) UMEET CBOUM IPEAEIIOM 00 MPU Z — Z, €CIH JIJIs 1I000ro
€ > 0 cymecTByeT Takasi OKpECTHOCTh TOUKH Z, YTO JIJIS BCEX 3HAYCHUH Z, OTIIMYHBIX OT Z
Y TIPUHAJJICKAIIUX 3TOH OKPECTHOCTH, BBIITOJHSICTCS HEPABEHCTBO

Olf@] >«
Olf@l =z«
Olf@l<e
Olf@l<e

|z—1]
3(z-1)

28. BriOpath BepHOe yTBepxkaeHHE. DYHKINSA W = B TOUKe Zy = 1

o —1
O HMECT NpCACI, paBHBINU ?

O MMeeT mpesiel, paBHbIiH /4

O HE UMeeT HM KOHEYHOro, H1 OECKOHEYHOT0 Ipejierna
UMeeT Ipeziesl, paBHbII 0o

29. BcraBuTh npomnyuieHHoe cioBo. dyHkuusa w = f(z), onpenenéHHas B OKPeCTHOCTH TOUKU
Zy, ... B TOUKE Zg, €cliu cymiecTByeT lim f(z), coBnanaronuii co 3HaueHneM GyHKUuu f B
z-2Z

TOUKE Z.

30. VkasaTh QyHKIUH, HENPEPHIBHBIE B KAXK/I0H TOUKE KOMILIEKCHOM TIOCKOCTH.
Ow=|3z2-1|(z+4)

O w =1Im(z3-5)
Ow=argz

z
Ow=z
z“+1

Tema 2.3. TlpousBogHass GYHKIMM KOMIUIGKCHOW mepeMeHHOW. HeoOxomumeie u
JOCTaTOYHbIE yCcI0BUA AU(PepeHIIPYEeMOCTH



31.

32.

33.

34.

35.

36.

37.

38.

(h) — f(Zo+n)—f(Zo)

Oynkuus @ = f(z) UMEET B TOUKE Zy IPOU3BOJHYIO, €CIH QYHKIHA @y ”

nMeeT KOHCUHBIN npeacii B TOUYKC

o h=0
o h=1
o h=-1

BcraButh npomnyiernoe cioBo. Eciu dyakuus f(z) uMeeT Mporu3BOJHYIO B TOUKE Z(, TO
TOBOPAT, 4TO f(Z) ... B TOUKE Z,.

BriOpats BepHoe yTBepxkaenue. @ynkuus w = zImz
HMeEET NMPOU3BOAHYIO TOJIBKO B TOUKE Zg = 0
HE UMEET IPOU3BOIHON HU B OTHOM TOYKE KOMIUIEKCHOM INIOCKOCTU
HMMeEET ITPOU3BOJHYIO BO BCEX TOYKAX KOMIIJIEKCHOM IIJIOCKOCTH

o O O O

HMECT MPOU3BOJHYIO TOJIBKO B TOYKaX, 3alIOJIHAIOIINX KOMIIJICKCHYIO ITPSAMYIO

Bri6pats BepHOe yTBepxkaeHue. Y cnous Komm-Pumana s yuxun f(z) =
U(x,y)+ iV (x,y) uMeroT Buj

o Ux=Vy Uy=Vx

o Ux=Vy Uy =-Vx

o Ux=-Vy Uy =-Vx

o Ux=-Vy Uy =-Vx

BeiOpats BepHOE yTBEp X AeHHE. MHOXECTBO TOUEK, B KOTOPBIX QyHKIMS W = f(z) = tgy —
itgx uMeeT IPOU3BOAHYIO, COBIIAIAET CO MHOKECTBOM

{(x,y):y =x+mm,m € Z}
{(x,y):y =—x+mm,m e Z}
{(x,y):y =tx+mm,m e Z}
{(x,y):y = tx + 2mm,m € Z}

o O O O

Tema 2.4. Ananutnueckue GpyHkun. KoHpopmubie 0ToOpaskeHUs

BceraButh mpomnyienHoe cioBo. Eciu pynkuus w = f(z) nuddepenimpyema B HEKOTOpoit
OKPECTHOCTH TOYKH Z;, TO OHA HA3bIBACTCA ... B TOUKE Z.

MHOXecTBO TOUeK aHATUTUYHOCTH QyHKIMH f(Z)
O SBISETCS OTKPBITHIM
O SBISIETCS 3aMKHYTBIM
O MOJKET OBITh KaK OTKPBITHIM, TaK U 3aMKHYTBIM

AHaMTHYeCKas Ha BCel KOMIUIEKCHOM MII0CKOCTU GYHKIUU f(Z) ¢ MHUMOM YacThIO
V(x,y) = x3 — 3xy? umeer Busg

= i(2)3® + C, rae C — neiicTBUTENbHAS TOCTOSIHHAS

= —i(2)% + C, rue C — neiicTBUTENIbHASA HOCTOSHHAS

= —iz3 + C, rue C — neiicTBUTEIbHAS TOCTOSHHAS

O 0O O ©
I

= iz3 + C, tae C — nelficTBUTENbHAS IOCTOSHHAS



39.

40.

BceraButh mponyieHHoe cioBo. HenpepsiBHOE 0TOOpakeHre, COXPaHSIONIEe YIIIbl MEXKIY
KPUBBIMHU, TPOXOISIIMMH Y€PE3 TOUKY Zj, HA3bIBAETCS ... B TOUKE Zj.

Bri6pats BepHOe yTBepskaeHHe. Kod(ppuIUeHT pacTskenus oToopaxenus w = 3z% — z B
Touke z = 1 + i paBeH

~ o]
N O
gl =

o O O O

Monyas |11, IpooHo-1uHeliHbIe 0TOOpaKeHHsI. JIeMeHTapHbIe (PYHKIMHA KOMIJIEKCHOM

nepeMeHHOH

41.

42.

43.

44,

Tewma 3.1. JIpoOHO-1MHEHHBIC OTOOpaKEHUS U UX CBOMCTBA

Jluneitnast pyHKuMA, oTOOpaxkarolas TpeyroiabHUK ¢ BepuuHami i, 1 + 2i, 3i, Ha mogoOHbIN
€My TPeyroJbHUK C BepuinHamu 1 — i, 2 — 2i, 3 — [ ©UMeeT BUJ
w=-i(z—-1)
i(z—1)
=i(z+1)
=—i(z+1)

0O 0 0 O
g g &
[

BrIOpath JI0KHOE yTBEPKICHUE.
az+b o
o Oyukmus L(z) = ——.rae ad — bc # 0, ananutuyHa B 00sactu D, MoTydaromniencs
yIaJIeHHEeM U3 PACIINPEHHO KOMIUIEKCHO# MIIOCKOCTH ToukH z/ = oo i (eciu ¢ # 0) TOUKH
z/ = —d/c.
az+b
o Otobpaxenne L(z) = — e ad — bc # 0, koHpopmHO B 06mactu D.

az+b
o Ilpu orobpakennu L(z) = ——.rae ad — bc # 0, pa3IMYHBIM TOYKaM Z{ U Z, o0iactu D

MOJKET COOTBECTCTBCHHO OJHA U Ta )K€ TOYKA W.
az

o Oyukmus L(z) = -

+b a d
— C YCIoBHAMH ad — bc # 0, L(x) = —H (mpuc #0)L (_?) = oo

B3aUMHO OJIHO3HAYHO 0TOOPaXKaeT PaCHIMPEHHYIO TIOCKOCTh Ha CeOsl.

OyHKIUA W = :—10T06pa>1<aeT OKPYXXHOCTH |z| = 2 Ha
OKpyXHOCTh |w — 1| = 2|w + 1|
OKpyxHOCTH |w + 1| = 2|w — 1|
npsmyro |w — 1| = |w + 2|
npsmyro |w + 1| = |w — 2|

o O O O

Kpyr |z| < 1 npu otobpaxennn w = ZZZT_; npeodpasyercs B
Kpyr |w| < 2
kpyr |w| <1
obmacts |w

o O O O

| > 2
obmacts |w| =1



45. Tlpu oToOpaXkeHHH W = % B OKPYKHOCTH |w| = 1 mpeobpasyercst

npsmas Imz = 1
npsmast Rez = 1
npsmasi Rez = 0

O O O O

npsmasi Imz = 0

Tema 3.2. Llenas creneHHas, nokasarejabHas U 00OpaTHbIE K HUM (QyHKIUN

2

v Vs
46. OOpa3zom obsactu — L <argz <-_mpu O0TOOpaKEHNH W = Z“ SBJISIETCS 00JIaCTh

(@]

i s
—§<arga)<§

O

T T
—5<argw<5

(@]

3
T<argw <:m
4 4

o —m<argw <m

47. Orobpaxenue, nepesosmiee oonacts D = {z: Rez > 0,Imz > 0} B o0nacts G = {w: Imw >
0}, 3amaérest hopmysnoi

Ow=2z3
Ow =3z
Ow=z?
Ow=2z3

48. Tlycts w = (Vz); — BeTBb QYHKINN w = +/Z, NeiCTBYIOMAs B IIOCKOCTH C PA3pPE30M BJIOIb
OTPHIIATEIBHON ICHCTBUTEIBHOMN MOIYOCH U YIOBJIETBOPsIOIast yciouio w (1) = —1.

O06pa3oM MHOXkeCTBa —% <argz < %HpI/I oTobpaxennn Gpynkimeit w = (vz); apnsercs
MHOECTBO
o) —§+27rk < Argw <§+2nk,k EZ

o %n+2nk<Argw<§n+2nk,kEZ
o —§+2nk<Argw<§+2nk,kEZ
o §+2nk<Argw<%n+2nk,kEZ

49. Oo6pa3zom mHOkecTBa {z: 0 < Imz < m} npu oToOpakeHUH W = e? SBIIIETCS MHOKECTBO
{w:Rew > 0}
{w: Rew < 0}
{w: Imw > 0}
{w:Imw < 0}

o O O O

50. 3HaueHUs BBIPAKCHUS Ln(—l - l\/§) 3anatorcs hopMyInoit

o ln2+i((2—”)+2nk), kez

o—ln2+l( +2T[k) keZ
o—ln2+l< +2T[k) kez
oln2+l(( )+27Tk) kez



Tewma 3.3. TpuroHomerpuueckue, runepoOOTNIECKIE U 00paTHbIE K HUM (QYHKIIHH

51. 3nauenue BeIpakeHus cos(2 — 3i) paBHO
cos2ch3 + isin2sh3
cos2ch3 — isin2sh3
sin2ch3 — icos2sh3
cos2sh3 + isin2ch3

o O O O

52. CopasemmBa hopmyna
o Arcsinz = iln(iz + V1 — z2)
o Arcsinz = —iln(iz + V1 — z2)
o Arcsinz = iln(iz — m)
o Arcsinz = —iln(iz — m)

53. HeBepHBIM sSBJISETCS PAaBEHCTBO
1 _
o chz =E(ez+e 2)
1 _
o shz =E(ez—e 7)

o cos(iz) = ichz
o sin(iz) = ishz

54. VYpapHenue chz =0

HE UMeeT KOpHEN

MMEET TOJIBKO IEUCTBUTENbHBIE KOPHU
HMeEET TOJIBKO YUCTO MHUMBIE KOPHU

o O O O

HUMECT KaK I[GI\/'ICTBI/ITGHI)HBIG, TaK 1 YUCTO MHHUMBIC KOPHHU

55. CnpasennuBa Gpopmyna

Arshz = iln(z —Vz% + 1)
Arshz = iln(z +Vz2 — 1)
Arshz = Ln(z +Vz2 + 1)
Arshz = Ln(z —Vz? — 1)

Tema 3.4. O0umue creneHHas W MokaszarenbHas (QyHkuuu. Jlorapupm mo mpou3BOJIBLHOMY
OCHOBaHUIO

56. Cpemu 3nauenuii Beipaxenns (1 — 2i)3' mer uncna
3arctgze3iln\/§

3iln\5
e3lln\/§

3arctgz+am, 3ilnV5

e

3arctg2+6m

e e

eBarcth—lZn

o O O O

e

57. BbiOpaTh BEpHOE YTBEpIKJICHUE.

O  Muumoe Yucio pH BO3BEACHUN B MHUMYIO CTETICHb HE MOXKET JIaBaTh JICHCTBUTEIBHBIX
3Ha4YCHUHU

O MHu#nMOE€ 9uciio ITPpU BO3BCACHUHU B MHUMYIO CTCIICHb MOXKCT J1aTh ,HCP'ICTBPITGJIBHBIC 3HA4YCHUA



O  Muumoe 9nciio npu BO3BEICHUU B HPPALIMOHAIBHYIO CTEIIEHb MOKET JaTh JICHCTBUTEIbHBIC
3HAYEHUS

0O  MuuMoe YKCITo ITPH BO3BEACHUH B HPPAIIHOHAIBHYIO CTCIIEHD HE MOYKET J1aBaTh
NENCTBUTEIbHBIX 3HAYCHUN

Bo3Bens 1 B HEKOTOPYIO CTENEHB, MOKHO IIOJYYUTh YHUCIIO
-1

[

0

5

oooog

Cpenu 3nauenuii Log;o 10 ecTh uncia
3
1
0

1+

2mi
In10

ODooog

60. MHOXeCTBO YKCe Z, Ul KOTOPhIX 3HAUCHUSIMH LOg_; Z SIBISFOTCS Yrcia % , AIMEET BU][
{z:|z| > 1}
{z:]|z] < 2}
{z:]z] = 1}
{z:|z| = 2}

o O O O

Moayas V. UHTerpa ot yHKIMH KOMILIEKCHOM NepeMeHHOoI

Tema 4.1. OnpezneneHre U CBOMCTBa MHTErpana oT (YHKIHMH KOMIUIEKCHOM MepeMEHHOM.
CBeneHue BBIYMCICHUS KOMIUIEKCHOTO MHTErpaja K BBIYHCIEHHIO HMHTErpaja oOT (yHKUUU
JEHCTBUTEIILHON NIEPEMEHHOU

61. Ilycte L — cupsimiisieMasi KpUBasi C HA4aJIOM Zy U KOHIIOM z/, 20, Z1y ey Zp = z/ — Touku,
pasouBatoutue L Ha ayru lg, L, ..., l,_1; Ok € I, k = 0,n — 1; f — HenpepriBHast PyHKLINS HA
L. KomrutekcHast MHTETpaibHast CyMMa JUTsl QYHKIMH f, COOTBETCTBYIOIIAS TAHHOMY

pa36MeHHIo KPUBOHA L, IMEET BUI
koo f (Zir1) (B — 2i)
k=0 f (2k) (Zs1 — 6k)
k2o (0 (Za1 — 2k)
koo f(0k) (2 = Zis1)

62. HWurerpan ot ¢pyHkuuu f(z) BIOIb KpUBOH L B yKa3aHHOM HalpaBJICHUU OIPENENIeTCs KaK
npezien HHTErpaIbHBIX CyMM IIPU CTPEMIIEHUH TUaMeTpa pa3OueHus K

o1
o 0

o ©o

o O O O

63. HMHrerpan oT GyHKIUU KOMIUIEKCHOH NepeMeHHON o01aaeT CleayoUMU CBOUCTBAMHU:

O [_f(@dz=-/[ f(2)dz rael” — kpusas, OTY4aIOMASCS U3 KPUBOIH L H3MEHEHHEM
HamnpasJieHust 06X0/[a Ha TPOTHBOIOIOKHOE



64.

65.

o O O O

o O O O

J, Gharcx fi@)dz = T3y (e J, fi(2)dz), rtae cy, ¢y, ..., ¢ — MPOM3BOIBHEIE
HIOCTOSIHHBIC

leuLZU...Uqu(Z)dZ =Xl ka f(z)dz), rne Ly UL, ..U L, — XpuBas, cOCTaBJIeHHAS U3
TakuXx JyT Ly, 4T0 KOHEI Lj, coBnagaet ¢ HavaiuoMm Ly, (k=1,2,...,q — 1)

| [, f(2)dz| = [, |f(2)|dl (Bnpasoii yacTu HepaBeHCTBA QUIYPHPYET KPUBOTUHEHHbIH
MHTErpajl IEpBOTO POJa)

[Tycts L — HIDKHSIS TOTYOKPYKHOCTh OKPY)KHOCTH |Z| = 2, mpoberaemasi ot z; = —2 10
7 = 2. Torna [, (2x — 3iy)dz pasen

0

2mi

10mi

5mi

[Tycth L — oTpe30k mpsiMOi C HaYaJIoM B TOYKE Z; = 1 M KOHIIOM B TOUKe Z, = i. Toraa

J, Imzdz pasen

i—1
(i—1)/2
1—-i
1-10/2

Tema 4.2. UnrerpansHas Teopema Kommu. Teopema o cocraBHOM koHType. IlepBooGpasHasi.

Wnrerpanbhas popmyna Ko

66.

O 0O 0o 0O

o 2

O

68.

Ecnmu G — onHOCBsI3HAst 0071aCTh KOMIUIEKCHOM TIOCKOCTH, f (Z) — OJHO3HAuHAas
aHaJTUTHYECKas B 3TOU 00s1acTH QyHKIMS, TO AJIs JIF0OOOH 3aMKHYTOM cpsAMIiIsieMoil KpuBoii L,
nexaren B ooactu G, CripaBeJIuBbl paBEHCTBA

J, 1f@)ldz=0

J, f@dz=0

I, fA(2dz=0

|, F@dz=0

WuTerpansaas Teopema Ko mpuMeHnMa py BEIYUCIEHHH HHTETPAIOB
f|z|=1/2;_d1z

f sinzdz
lz|I=1 z

f dz
x2 | y? 2
T"r?—l ze+1
f cosz dz
|z=1]=1 z-4

[Tycts GyHKIUS f(Z) aHANUTHYHA B MHOTOCBSI3HOW oOsiacTi D M Ha e€ rpaHuIle, COCTOSIIEeH
13 KOHEYHOI'0 YHCJIa 3aMKHYTBIX MPOCTBIX CHPSIMIISIEMBIX KPUBBIX ¥, V1, V2, -+, Vn, IPAUEM BCE
KPHBBIE Y1,V 2, -, Yn HAXOIATCS BO BHYTPEHHOCTH KpUBOM Y. Toraa crpaBeyinBO paBEHCTBO

o gﬁy f(2)dz=Y", fﬁyi f(2)dz, rae Bce KOHTYpBI TPOOETAIOTCS TIPOTHB YACOBOH CTPEITKH



o gﬁy f(2)dz=Y", fﬁyi f(2)dz, rae koHTYp y mpoberaercs NPOTHB YaCOBOH CTPEJIKH, a

KOHTYPHI ¥1,¥2, «++» Yn — 110 HACOBOM CTpEIIKE

o gﬁy f(z)dz = gﬁyl f(2)dz == gﬁyn f(z)dz = 0, rue Bce KOHTYpPHI IIPOOEraroTCs MPOTHB

4aCOBOU CTPENKU

o) gﬁy f(2)dz=Y", fﬁyi f(z)dz = 0, rae Bce KOHTYpPBI TPOOGETAFOTCS 10 YACOBOM CTPEIIKE

69. BcraButh nponymeHnHoe cioBo. yHkiusa P (z), aHaTUTHYECKAsE B HEKOTOPO# obacTtu D,
Ha3bIBAeTCA ... A QyHKImu f(z), ecmu &/ (z) = f(z) nsa Beex z € D.

70. Hurerpan f__11_+il In(z + 1) dz Bnonb nyTH, He MEPECEKAOIIETO YIACTOK ACHCTBUTEIBLHOM OCH
x < —1, paBeH

-2

—2i

20

2

o O O O

Moayas V. Ctenennbie psiabl. Psg Teiisiopa

Tema 5.1. Onpenenenue paanyca CX0IUMOCTH CTEIIEHHOTO psiia

71. Paamyc CXOAMMOCTH CTEIICHHOTO PSIIA Yipmeg (_32:% paBeH
o6
o 2
o 4
o5
72. Paamyc cXOAMMOCTH CTETICHHOTO PSIa Yip—q (_Zr)l%zn paBeH
o 1/4/2
o 3/V2
o 4/\2
o 5/\2

n
00 z
73.  Paamyc cXOAMMOCTH CTETICHHOTO PSIIA Yip—g ~in DaBeH

(0]
1
10
0

o O O O

z—1
74. Pamuyc CXOIUMOCTH CTEIICHHOTO psijia Z,‘f:l(l—i)” * N paBeH

° 5%

0O O O O



75.

76.

77.

78.

79.

80.

Pannyc cXoAMMOCTH CTETIEHHOTO psiia Y., —4(zn)" paBeH
3
0
5
1
Tema 5.2. Paznoxenue QyHKIIMH KOMIUIEKCHOW IepeMeHHOH B psn Teitmopa

o O O O

Paznoxenne Gpynkuuu e?? B psaj Teiinopa 1o creneHsM z — [ UIMeeT BUJL
n n\n
2Z _ \'o0 2i 27(z-0)
o e =} get ————
i Zn(Z—i)n

2z _ '
o et=)r,e ~

n \n
2z _ yoo 203" (70
o e - Zn:oe n!
§ 3 (z=i)"

2z _ ‘0
o e“*=3)r e —~

Pasnoxxenue ¢pynkiuu sin(5z) B psag Telinopa mo cTeneHsM Z UMeeT BUTT
i _ . 1 52n—1 2n—-1
o sin(5z) = Xnoa (D" =5
2n—-1,2n-1
o sin(5z) = Xy ()" T2
o sin(52) = N, (~1)"

o sin(5z) = Y- (="

zZ

(2n-1)!
52n—1,2n+1
(2n-1)!
| 52n1z2ntl

(2n-1)!
o ﬁ B psn Teilopa B OKpeCTHOCTH TOUKU a = —1 uMeeT Buj
© ﬁ = ézgo:o(—l)n(z-;_i)n
0 —=¥E(-)r e
o 2%4 =Y (—1)"t! (z-;_r1l)”
° ﬁ = §2?=0(—1)Tl+1 (z43-_i)”

1

PaznoxeHnne GyHKIUN B psx Teiniopa B okpecTHOCTH TOUkH a = 0 uMmeer Buj

z2+4
1 lge 22
O iz = 3 Lm=0 G
1 1lge z2°
O Toys = 7 &m=0 G
1 lgew 22
© ZZ+4_ZZn=Oi2_"
1 lgew 22
© ZZ+4_EZn=Oi2_"

Z o
Paznoxenue (bYHKI_II/II/I : B pAI TeI/Inopa B OKPECTHOCTH TOYKH A = 1 umeer BU/J
z

Z _q4_2y0  Z7lin
© Z+2 1 3271:0( 3)

Z _ 2y _Z71\pn

2 _ _2%yeo o Z7hn
© Z+2 3271:0( 3)

2 z-1
0 — = Xn=o(=73)"



Tema 5.3. UnTerpanshas gopmyiia juisi N-id TPOU3BOJHON aHATUTUYECKON (DYHKITMH

sinz
81. MHnrerpan flz il=4 Tt dz, Tie KOHTYp MHTETPUPOBAHUS ITPOOETACTCS B MOJIOKUTEITHHOM
—i|=4 (7 F
3
HaIpaBJICHUH, PaBEH
i

o — X2
6
i
O —
6
i
o — X2
3
i
o E
3
3457—
z°+5z—4
82. Hurerpan fx2+y2—1 o dz, T7ie KOHTYp UHTETPUPOBAHUS MPOOETACTCS B TIOJIOKHUTEIHHOM
4 2

HaHpaBJIeHI/II/I, paBeH
—61i
émi
4mi
—4mi

o O O O

z

e
83. MWnrerpan | dz, Tie KOHTYp UHTETPUPOBAHUS MPOOETACTCS B OJIOKHUTEITHHOM

|z-11=1/2 z(z—1)2
HaIlrpaBJICHUH, PaBCH

o0

i

sinz
84. Wwurerpan f|Z|=3—(z—2)100

HaHpaBJ'[eHI/II/I, paBeH
2mi cos 2

99!
—21i cos 2
99!

i cos 2
99!
i cos 2

99!

dz, T7Ie KOHTYp UHTETPUPOBAHUS MTPOOETACTCS B TIOJIOKUTEITHHOM

daz
85. MWnrerpan [ c 5 dz, rae KoHTyp uHTerpupoBanus C sSBISETCS KBaJPaToOM C BEPIIMHAMH 1,

2+i, 1+2i, | u mpoberaeTcst B MOJOKUTEILHOM HAlpaBJICHUH, PABEH

2mi
o —
3

o0

i
o —
4
i
O — —
2

Tewma 5.4. Hynu aHanuTHYECKON QyHKIIUN



86.

87.

88.

89.

90.

91.

92.

2
®ynkuus z2 (e?” — 1) umeer B Touke a = 0 HyIb MOpsAKa

3

o O O O

4
2
1

®yukuus 6 sin(z3) + z3(z°% — 6) umeer B Touke a = 0 HyIb OPsAIKA
13
15
12
10

o O O O

sinz __ etg

DyHKIMA e Z umeeT B Touke a = 0 HyJIb MOPSIKA

4

o O O O

3
2
1

(z%+9)2

z4

DyHKIUA
4

HMEET B Touke a = 3i HYJIb IIOPsS KA

o O O O

2
3
1

z3-7z%+z 1-iv3

S HMECCT B TOUKEC A =
z>—-1

DyHKIUA
4
1
3
2
Moayas V1. Paabl Jlopana. U3o1upoBanHbie 0co0ble TOYKH

HYJIb NOPsIKA

o O O O

Tema 6.1. Paznoxenue ¢pynkuuit B psag Jlopana

Psan Y _ o, 27IMz" cxomures B 06nactu
o {z §< |z| < 2}
o {z: %< |z| < 3}
o {z:0< |z| <3}
o {z:0<|z| < 2}
Pan Y2 1(z—1)" cxomurcst B 06macTu
o {z21< |z—il}
o {z: %< |z — i}
o {z:0< |z—il}
o {z:1/3 < |z—-i|}



93.

94.

95.

96.

97.

98.

99.

O
O
O
O

o O

(@]

O

o O O O o O O O

o O O O

Pam Yne o 20 (z+ 1) cxomutcs B 0bmacTax
{z:0 < |z+ 1| < o0}

{z:|z+ 1| < 0}

{z21<|z+ 1] < o0}

{z:2<|z+1| <5}

Paznoxenne ¢pyHKunn

Yne—1Z"
Yn=1Z"
%Z?‘Lo:l Zn

1
EZ?{’:—l Zn

1
z(1-2)

Pa3n0>1<eHHe dynxmun z3el/?

zn 0
Iy,
D

n'zn nizn—3

n'z" nizn=3

nizn—3
Tema 6.2. Onpenenenue TUNA U30IUPOBAHHON 0CO00M TOUKHU

Touka z = 2m sBAsieTcst 1Sl QYHKIUH Tooes

YCTPaHUMOM 0CO00M TOUKOM
MOJIFOCOM BTOPOTO TOPSI/IKA
CYIIECTBEHHO 0c000 TOUKOI
MOJIFOCOM TIEPBOTO TOPSIKA

z+1
Touka z = 0 aBnserca ansa QyHKIMHA —-
z

yCTpaHUMOU 0COO0N TOUKOM
ITOJIFOCOM BTOPOTO NOPsI/IKa
CYIIIECTBEHHO 0CO00M TOUKOM
ITOJIFOCOM MEPBOTO MOPSAIKA

Jns dynkuuu ctg iTqua z=0

HE SIBJIIETCS] H30JIMPOBAHHON 0CO00M TOUKOM
SBJIAETCS MOJIIOCOM IIEPBOTO MOPSAKA
SBIISICTCS YCTPAHUMOM 0C0001 TOUKOM
SIBJISIETCS CYIIECTBEHHO 0CO00M TOUKOM

— TOUKa Z = 0

st (byHKI_[I/II/I
HE SIBIIETCA I/ISOJII/IpOBaHHOI/I 0c0o00¥ TOUKOH
SIBJISIETCS TIOJTFOCOM TPETHETO TOPSIIKA
SIBJISIETCSl yCTPAHUMOM 0CO00M TOUKOMH
SIBJISIETCS CYIIECTBEHHO 0CO00M TOUKOM

B psix Jlopana B koubile 0 < |z| < 1 umeer Bua

B psiz JIopana B koibile 0 < |z| < oo mMeeT Buj



100. Jlns dyHkuuu tg iTO‘IKa zZ=00

101.

102.

o O O O

103.

104.

o O O O

105.

o O O O

HE SBJISETCS] U30JUPOBAHHOW 0CO00M TOUKOU
SIBJIIETCS TIOJIFOCOM IIEPBOT0 MOPSAKA
SIBJISIETCSL yCTPAHUMOM 0CO00M TOUKOM
SBIISICTCS CYLIECTBEHHO 0C000# TOUKOM

Moayas VII. BbrueTbl 1 HX NPUIOKEHUS

Tema 7.1. BerunciieHne BIYETOB () YHKIIUH

1
res———; paseH
47°—2

2iz
reS——— paBeH
== (2+ 1)’ P



106.

o O O O

107.

108.

o O O O

109.

o O O O

110.

Tema 7.2. BeruuciaeHne KOMIUIEKCHBIX MHTErPaJIOB C MOMOIIbIO BBIUYETOB

zdz

j—z , e C — OKpyXHOCTS | Z | = 3, mpoOeraemasi B MOJIOKUTEILHOM
c(2-D(z-2)
HATPaBIICHUH, PaBEH
1
0
-2
-1

dz . . i i
j4—1 , rie C — mpsAMOYToJbHUK ¢ BepiuinHamu 2 + 21, -2+ 21, 2_5, -2 -5

Z —_

c
poOeraeMslii B MOJIOKUTEILHOM HallpaBJIEHUHU, PAaBEH

J Zd : , Tie C — OKpY>KHOCTB | Z —3i | = 4, mpoberaemast B TIOJIOKUTEIHHOM HalpPaBICHUH,
ce -1

paBeH

Ari

i

27

3ri

I tgzr zdz, rae C — okpyxHocTs | Z | = 100, nmpoberaemast B HOJI0KUTEILHOM HalpaBlICHN,
C
paBeH

—300i
—200i
—500i
—400i

3 1
Z .
J- e?dz, rme C — OKpYKHOCTS | Z | = 2, mpoOeraeMas B MOJIOKUTEIHLHOM HAIIPABICHUH,
z+1
paBcH

27

3




4ri

3
o —2ri

i

3
Tema 7.3. BeruncieHre HHTErpasioB OT (DYHKIMNA JIEHCTBUTEIBHON MEPEMEHHON C TTOMOIIBIO
BBIYETOB

2m  cos?@
111. fO 13+12cos¢ d¢ pasex

131

45

131
o ——
45
31
o —
2
31
o ——
2

O

112. fzn 4o _ paBeH

0 3+sin2¢

3mV2
2
572
2
2

2

412
2

4
113. fn% paseH

0 1+sin?
o 2m(VZ-2)
o 2m(v3-2)
o 2m(V3-2)
o 2m(V2-2)
T d
114, aBeH
J;xﬁ T’
27
o ==
3
7w
o =
2
2
o =
3



o 4+X
o 3
2e°
o Vi
2e*
o *~
e4
o
2e°
7.3. OueHouHble cpeIcTBAa [JIsl NMPOMEKYTOYHONH aTTeCTAMH MO HUTOraM OCBOEHHA
AUCHHUILIHHBI
7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTALNH
Cemectp 4
Ne ni/m Bonpocekl K 3K3aMeHy
1 |KowmmiekcHbIe Yucia U onepaiy HaJl HUMH.
2  |CpoiicTBa MOJYJISl M apT'yMEHTa KOMILIEKCHOTO YHCJIA.
3  |[[HomsiTtme cxonsmielicst mocieg0BaTeIbHOCTH KOMIUIEKCHBIX YHCEIL.
4 |CpoiicTBa npeieoB NOCIEJ0BATEIbHOCTEH KOMIUIEKCHBIX YHCEIL.
5 [loHATHE  OTrpaHWYEHHOM  TOCIENOBAaTEIIBHOCTH  KOMIUIEKCHBIX  uHced.  CBA3b
OTPaHUYEHHOCTH U CXOJUMOCTH.
6 [beckoHeuHO Masble OCIEI0BATEILHOCTH KOMIUIEKCHBIX YHCEI M UX CBOMCTBA.
7  |beckoHe4HO OO0JbIINE NOCIEeI0BATEIbHOCTH KOMIIJIEKCHBIX YHCEI M UX CBOWCTBA.
8 [Ompenenenue npenena GyHKINU KOMIUIEKCHOTO IEPEMEHHOTO B KOHEYHOM TOUKE.
9 Omnpenenenue npeaena QyHKIMHM KOMIUIEKCHOTO NMEPEMEHHOTO B OSCKOHEYHO YAaIEHHOM
TOUKe.
10 |[[TonsiTHe HenpepbIBHOCTH (PYHKIMH B TOUKE M 007IaCTH.
11 [Apudmernueckue cBoiiCTBa NpeaenoB (QYHKIIHII.
12 [CoiicTBa OECKOHEYHO MAJIBIX (DYHKIIHH.
13 [CgoiicTBa 6ecKOHEUHO OONBINX (DYHKITUH.
14 |[KomrekcHble YrciioBbIe psinbl. Cymma psija.
15 |[Ipu3Haku CXOIUMOCTH KOMIUIEKCHBIX YHCIIOBBIX PSJIOB.
16 [CoiicTBa CXOISIIMXCS PSIOB.
17 AOCOJIFOTHO CXOSIIMECS] KOMIUIEKCHBIE YUCTIOBBIE Psifibl. CBA3b aOCOMIOTHOW CXOJIUMOCTH
11 CXOJTMMOCTH B OOBIYHOM CMBICIIE.
18 |Kpurepuii aOCOIOTHON CXOIUMOCTH psijia.
19 [CgoiicTBa aOCOIFOTHO CXOJSIIUXCS PSJIOB.
20 |YcimoBHO cxonsmmecs psabl KOMIIEKCHBIX yncel. Ilpumepsl.
21 |KpuBble 1 007aCTH Ha KOMIUIEKCHON TJIOCKOCTH.
22  |[Ipow3BomHas PYHKIIMN KOMIUIEKCHOW MEPEMEHHOH B TOUKE.
23 luddepennnan GyHKIMHU KOMIUIEKCHON EPEMEHHOM.
24 |[IpaBuna nquddepeHpoBaHusl.




Ne n/n

Bomnpocsl Kk dxk3aMeny

HeoOxoauMele 1 qoctaTouHble yciaoBus auddepeHunpyemMoct (GyHKIMH KOMILIEKCHON

25 [IepEMEHHOMN B TOUKE.

26 |[lonstue QyHKIMH, aHATUTHYECKON B TOUKE U OOJIACTH.

27 [Tonsatue KOHPOPMHOTO 0T06pa>1<c3H1/151 IIEPBOIO U BTOPOrO poza. I'eoMeTpuyecKuii CMBICI
MOJTyJIsl U @pTyMEHTa IPOU3BOAHOM.

28 |[IpoGHo-nuHeliHas GyHKIMS U €€ CBOMCTBA.

29 [[Toctpoenue qpoOHO-TMHEHHOTO OTOOpaKEHHS IO 00pa3aM TPEX TOUYCK.

30 |[OtobOpakeHne KpyroBbIX 00JacTeil APYT HA Apyra IpH IPOoOHO-THHEHHOM 0TOOpaKEHUH.

31 |[Crenennas (yHKIMS C HATYpaJIbHBIM MTOKa3aTeJIeM U e€ CBOMCTRA.

32 |DyHKuus, oOpaTHAs K CTENEHHON (DYHKIIMU C HATYpaJbHBIM I10OKa3aTesleM, U € CBOICTRA.

33  [KomruiekcHasi 5KCIIOHEHTa U €€ CBOICTRa.

34 [HatypanbHblii ToraprudM 1 €ro CBOHCTBA.

35 [OnpeneneHust TPUrOHOMETPUUYECKUX (DYHKIMH KOMIUICKCHON IEPEMEHHOI.

36  |Onpenenenus runepooanueckux QyHKINI KOMILIEKCHOM MepEMEHHOM.

37 |CBoiicTBa TPUTOHOMETPHUYECKUX (DYHKIIMH KOMIIJICKCHOHN ITePEeMEHHOM.

38 |CoiicTBa runepOoinyeckux PyHKINNA KOMIUIEKCHON EPEMEHHOM.

39 |ObpaTHbBIC TPUTOHOMETPUYECKHE (PYHKIINU.

40 |OGpaTHbIe runepbonnyeckre QyHKIHH.

41 |0O6mas creneHHas QyHKIHUS.

42  |OOmas mokaszaTesbHas QyHKITUS.

43  lorapu$m KOMIUIEKCHOTO YHCIa MO MPOU3BOJIEHOMY OCHOBAHHIO.

44  [[loHatue uHTErpajga oT GyHKIUN KOMIUIEKCHOTO IEPEMEHHOTO.

45 |CBoiicTBa KOMIUIEKCHBIX MHTEIPAJIOB.

16 dopmyra, cBOAAIIAs BEIYUCIICHNE KOMIUIEKCHOTO HHTErpalia K BEIYMCICHUIO HHTETrpalia OT|
(byHKIMN TEHCTBUTEIBHOTO TEPEMEHHOTO.

47 |MnrerpanpHas Teopema Kommu. Teopema o cocTaBHOM KOHTYpE.

48 [[Tonsrue mepBooOpa3HON HYHKIIMN KOMIUIEKCHOM IepeMEeHHOH.

49  [KommuekcHblit aHasor ¢popmyissl Hetorona-JlelibHuna.

50 |Muterpanpras ¢popmyna Komm.

51 [[lonsTue creneHHoro psaa. O61acTh CXOAMMOCTH CTETIEHHOTO psJia.

52  |Dopmyiibl Ui BBIYUCIEHUS painyca CXOAUMOCTH CTENEHHOTO psa.

53 [[TonsTHE paBHOMEPHO CXOASMIETOCS (YHKITMOHATHLHOTO Psija.

54  |CBoiicTBa paBHOMEPHO CXOJISIIUXCS PSJIOB.

55 |[lonsrue psaa Teiinopa.

56 |Paznoxennue B psijg Teitstopa OCHOBHBIX 3JIEMEHTapHBIX (YHKIINH.

57 |MuterpanbHas ¢popmysa Ui BEIYUCIEHHS N-i TPOM3BOIHON aHATUTHYECKON (DYHKIINU.

58 |[IpocTtble u KpaTHbIE HYJIH aHAIUTHYECKON (DYHKIIMH.

59 |Cmoco0b1 onpesienieHust MOpsAKa HYJISl aHATUTHIECKON (QYHKIINH.

60 |[lonstue pspa Jlopana. O6macts cxogumoctu psaa Jlopana.

61 30;upoBaHHbBIE  OCOOBIE TOYKM OJHO3HAYHOM  aHAJIMTUYECKOH (YHKIUMHM M HX
KJTaccupuKaIms.

62 |Onpenenenue Thna ocoboil TOUKK O BUAY pa3inoxeHus GyHKIMU B pan Jlopana.

63 |[lonsarue nenoit ynkun. [Tpumeps! nenpx QyHKIHIA.

64 |[lonsrue mepomopdHoi Gynknuu. [Iprumepsr MepoMopdHBIX GYHKINH.

65 |[loHsTHe BbIYeTa PYHKIIMHM B KOHEUHOW H30JMPOBAHHOI 0COOOM TOUKE.

66 |OcHoBHas Teopema O BhIYETaX.

67 DopMynbl A BBIYMCICHHUSA BBIYETOB (DYHKIMM B KOHEUYHBIX H3OJUPOBAHHBIX OCOOBIX

[TOYUKax.




Ne i/ Bonpocekl Kk 3K3aMeHy
68 [[lonsTHe BeIueTa PyHKIMH B OECKOHEUHO YAANEHHOM TOUKE.
69 [Dopmyibl 1715 BRIYUCIIEHUS BblueTa YHKIIUU B OECKOHEYHO yJAIEHHOMN TOUKE.
70 DopMyIbl U1 BBIYMCICHHS MHTETPAIOB OT (DYHKIMH JEHCTBUTEIBHOW TMEPEMEHHON ¢
[TOMOUIbIO BBIUETOB.
7.3.2. Kputepuu 4 HOPMbI OLlEHKH
dopma
NpOBe/AeHUSA
Cemectp . Kputepuu u HOpMBI OLIEHKHU
NMPOMEKYTOUHOI
aTTecTanuu
4 Dk3aMmeH (1o OrneHka «OTJIMYHOY CTaBUTCS MPU
HAaKOIUTEILHOMY «OTJIUYHO» Haoope ot 80 10 100 uTOroBHIX
pEeUTHHTY) OaJlJIoB.
OrneHka «X0poI1I0Y» CTaBUTCS MpU
«XOpOLLIO» Habope oT 60 10 79 UTOTOBBIX
0aJIoB.

OneHka «y10BIETBOPUTEIHHOY
«yIIOBIIETBOPUTEIBHO» | CTaBUTCS MpH Habope oT 40 1o 59
UTOTOBBIX 0aJUIOB.

O1neHka «HEy10BJIETBOPUTEIBLHO»
«HEY/IOBJIETBOPUTENIBHO» | cTaBUTCA IIpu Habope meHee 40
UTOTOBBIX OAJJIOB.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoanuyecTtBO B

Ne nocodue, yue0Ho- I'on HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK)
n/n MeToAnYecKoe mocoome, M3IaHUA ounodanorexe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
1 | A. B. Ilanrenees, A. C. Teopust pyHKIMIT KOMITJIEKCHOTO YyeOHoe nmocodue 2015 OBC «Jlanb»
SAxumoBa MIEPEMEHHOTO M OTIEPAIIMOHHOE HCUHCIICHHUE
B [IpUMepax M 3a/1a4ax
2 | B. 1. Yepnenko Briciias Matematuka B mpuMepax u VYyebHoe nocobue 2016 OBC «IPRbooks»
3amayax. B3 1. T. 1
3 | B. A. YUepuenko Briciias MaTematuka B mpuMepax u VYyebHoe nocobue 2016 OBC «IPRbooks»
3agayax. B3 1. T. 2
4 | E. C. [lonoBUHKHH Teopust pyHKIMIT KOMITJIEKCHOTO Y4eOHuk 2017 9BC
TIEPEMEHHOTO “ZNANIUM.COM”
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuK, yueOHOE KoumnuectBo B
Neo nocoodue, yuedHo- Ton HAYYHOH
ABTOpBI, COCTABUTEH 3arsiaBue (3arojioBoK)
n/n METOAHYECKOEe Mocodue, U3JTAHUS oudamoreke /
NPAKTHKYM, JP.) HaumenoBanue 3bC
5 | D. W. 3BepoBuu BemecTBeHHbIM 1 KOMIUIEKCHBIN aHanu3. B | YueOHoe nmocobue 2014 OBC «IPRbooks»
6 4. Kn.4. 4.6. Teopus aHaIUTUYECKUX
(GYHKIIUI KOMIUIEKCHOTO IEPEMEHHOT0
6 | . M. [lerpymxo [u ap.] Kypc BbICciIel MmaremaTnku YyeOHoe nmocobue 2010 OBC «Jlanby»




8.3. IlepeueHb mpodeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANHMOHHBIX CHPABOYHBIX
CHCTEM

OBC «JlaHby;

OBC «IPRbooks».

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

[
No Hanvenosame TIO PexkBU3UTHI AloToBOpa
n/n (nata, HOMep, CPOK JAeHCTBHUA)
1 Windows Beccpouno
2 Office Standart beccpouno

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM sl OCYyIIeCTBJIECHUs
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, JIa00paTopHuii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl IPOBEAeHH S

/Nl | MPaKTH4YeCKUX U JIa0OPaTOPHBIX 3aHATHH,
MOMeIlleHHU J1JI1 CAMOCTOATEIbHOM

padoThI 00yualomuxcsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VY4eOHas ayTuTOpHS I IPOBEICHUS CTombl yYeHUYECKHE JBYXMECTHBIC
3aHATHH JICKIIMOHHOTO THIIA. Y 4eOHas (MOHOOJIOK), CTOJI TIPETIoIaBaTEIbCKUH,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJI, IOCKa ayJUTOpHasi (MeIoBast)

CEeMUHAPCKOro TuMa. YueOHas ayauTOpHs s
KYPCOBOTO TIPOEKTUPOBAHUS (BBITOTHEHHSI
KYPCOBBIX paboT). YueOHast ay IUTOPHS ISt
MIPOBECHHUS TPYIITOBBIX ¥ HHIANBUIYaTbHBIX
KOHCYJIbTAIMA. Y4ueOHast ayAuTOPUS JIJIsI
MIPOBEICHHUS 3aHATHI TEKYIIEr0 KOHTPOJIS 1
npomexyrounoit arrecrarun (YJIK-305).

VYyebHas ayuTOpHs JJIs TPOBEACHUS CToBI yYYEHUUECKHE IByXMECTHBIE
3aHATUH JEKIMOHHOTO TUMa. Y4yeOHas (MOHOOJIOK), CTOJI MTPEToIaBaTeNbCKUH,
ayJUTOPHS JJIsl IPOBEIACHUS 3aHATHH JI0cKa ayAMTOpHas (MesnoBas)
CEMHHAPCKOTo TUMAa. Y4yeOHas ayTuTopus AJs
KypCOBOTO TIPOCKTUPOBAHUS (BBITIOITHEHUS
KypCOBBIX pa0oT). YueOHast ayIuTopus JUis
MTPOBEJICHUS TPYIITOBBIX M HHINBHTYyaTbHBIX
KOHCYNbTalMil. Y4ueOHas ayuTopus s
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoit arrectarmu (YJIK-411).

VYdeOHas ayTUTOpHS TSI IPOBEICHUS CTomBl yYeHHYECKHE JBYXMECTHBIC
3aHATUH JEKIMOHHOTO THMA. Y4yeOHas (MOHOOJIOK), CTOJI MTPEToIaBaTeNbCKUH,
ayJUTOPHS JJIsl IPOBEACHUS 3aHATHH CTYJ, OCKa ayJUTOpHAas (MeIoBast)
CEeMHUHAPCKOro TUMa. Y4yeOHas ayIuTOpHs IS
KYypCOBOTO TIPOCKTUPOBAHUS (BBITIOITHEHUS
KYpCOBBIX pa0oT). YueOHas ayiuTOpHs s
MPOBEICHHUS TPYIIOBBIX ¥ WHINBUIYaTbHBIX
KOHCYJIbTAllMi. YueOHas ayuTopus s
MPOBEICHNUS 3aHATUH TEKYIEro KOHTPOJIS U
npomexyrounoi arrecraimu (YJIK-310).

4 | YuebHas ayquTopus AJsl IPOBEJCHUS CT0JIbl YYEHUUYECKUE IBYXMECTHbIE




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHHUsI
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

3aHATHUH JIEKIIMOHHOI'O THIA. YueOHas
ayTUTOPUS JIJISt IPOBEACHMUS 3aHATHHA
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO MPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX paboT). YueOHas ayIuToOpus IJis
MIPOBEICHUS TPYIIIOBBIX U MHIUBHIYATbHBIX
KOHCYJIbTalMil. YueOHas ayuTopus s
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-413).

(MOHOOJIOK), CTOJI MPETOIaBaTEIIbCKUM,
CTYJI, IOCKa ayAUTOpHAast (MEJIOBast)

Y4eOHast ayTuTOpUs I IPOBEICHUS
3aHSATHUH JCKIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEACHMS 3aHATHHA
CEMHHAPCKOro TUMa. Y4yeOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHUS (BBIMTOTHCHUS
KYPCOBBIX pa0boT). YueOHas ayquTOpHs s
MIPOBEICHUS TPYIITOBBIX U WHINBHIYaTbHBIX
KOHCYyNbTalnil. YueOHas aynutopus i
MIPOBEJICHUS 3aHATUH TEKYIIIETO KOHTPOJIS U
npomexyrounoit arrecrarmu (YJIK-418).

CToJIbI YYCHUYECKHUE IBYXMECTHBIE
(MOHOOJIOK), JOCKa ayIuTOpHas 3-X
CEKIIMOHHAsI (MEIOBasi), CTOJ
NPEIOIaBaTEeIbCKUH, CTYIIbsI, TPOCKTOP
Acer

Komnerorepnsiit kiacc. [lomenienue nis
CaMOCTOSITENIbHON paboThl. YueOHas
ayIUTOPUS JIJISl TIPOBECHHS 3aHATHI
CEeMHUHApPCKOro THUMa. Y4yeOHas ayAuTOpHs IS
KypCOBOTO TIPOEKTUPOBAHUS (BBITIOITHEHUS
KypCOBBIX pa0oT). YueOHast ayuTopus JUis
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYaTbHBIX
KOHCYJIbTAllMi. YueOHas ayaquTopus Ais
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOJIS U
npomexyrounoit arrecrarmu (I'-401).

CroJibl y4eHUYECKHUE, CTYIbs
yueHnndeckue, [IK ¢ BBIXO0M B ceTh
WNHuTtepner
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