MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b51.0.31.02

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

JlonoJIHUTEJIbHBIE TJIaBbI aHAJM3A 2

(Haumenosanue OUCYUNIUHbL)

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: 2020
O6mras Tpynoemkoctb: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 4

®opma KOHTPOJIsI | DK3aMEH Hroro
Buj 3ansiTuit
Jlexiumn 34 34
JlaGopaTopHsble
[IpakTnueckue 34 34
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P
IIpoMexyTouHas aTTecTalus 0,35 0,35
KonraktHas pabora 68,35 68,35
CamocrosrenbHas padora 76 76
KoHTposb 35,65 35,65
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
Houent kadenpsr «[IpukinagHas MaTematuka U MHGopMaTHKa», K. ¢.-m. H., Jlenong O.B.

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

(OodicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:
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CepTtudukat: 02F5057A00A0B07F9A47564936F3AE0583
Bnapeneu: MNywuHa OkcaHa MuxannosHa
DencteuteneH: ¢ 19.10.2023 go 28.04.2038




1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOCHUS TUCIMITIMHBI — (POPMUPOBAHUE Y CTYJCHTOB MPEICTABICHUI 00 OCHOBHBIX

INOHATHUAX U METOJaX KOMIIJICKCHOI'O aHa/JIn3a.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:

MartemMaTHdecKui aHaJIu3, JInmueitnas anre6pa H aHAJIIMTUYCCKAasA I'COMCTPHA, Z[OHOHHHTCJ'II)HBI@

ry1aBel agaimmsa 1.

I[I/ICI_[I/IHJII/IHBI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIINHBI HGOGXOI[I/IMO KakK
MMpEACCTBYIOLICC: TGOPI/IX BCPOHTHOCTGI;'I N MaTeMaTH4deCKas CTaTUCTHKA, I/I36paHHBIe BOIIPOCHI

CTOXAaCTUYECKOTO aHanm3a, JndepeHnunanbupie ypaBHEHHUS.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dDopmupyeMbie U

Nuauxkaropsl
KOHTpPOJIUpYyeMble
AOCTUKEHU S
KOMIEeTEeHIUH N I[lnanupyemMble pe3y/bTaThbl 00yUeHUsI
(kox 1 KOMMeTeHIUI
(Ko ¥ HAMMEHOBAHUE)
HaVMEHOBAHHE)
[IK-7. Ciocoben [IK-7.1. 3naer 3HaTh: aCIIEKTHl COBPEMEHHOTO
MMOHUMATh U COBpPEMEHHBI MaTEMaTUYECKOTO armapara B peleHUH

MIPUMEHSATD
COBPEMEHHBIN
MaTeMaTUYECKU
anmnapar B peleHUn
3a1a4
npodeccnoHanbHOM
NEATEIIbHOCTH

MAaTeMaTUYECKUI anmnapar
B pELICHUH 3a]a4

3aJa4 NpoQecCuOHaIbHOMN 1€ TeIbHOCTH
YMeTh: NPUMEHATh COBPEMEHHBIN

npoheccHoHaTLHOM MaTeMaTHIECKHIA armapar B pelieHun

ACATCIEHOCTH 3a7a4 MpoheCCUOHATBHOM eI TebHOCTH
BnaneTs: HaBbIKaMH peleHUH 3aa4
npo¢eCcCUOHATBHON IeATETbHOCTH

[IK-7.2. Ymeer 3HAaTh: CIIOCOOBI

MIPUMEHSTh MIPUMEHEHHSI MAaTEMaTHYECKOTO arnapaTa

MaTeMaTH4eCKUH anmapar
pu GOPMUPOBAHUU
peleHus 3a1a4u 13
npodecCuoHaNTbHON
JeSITebHOCTH

npu (GOPMHUPOBAHUM PEIICHUS 33]1a4H U3
pohecCUOHATBLHOM NesTeNbHOCTH
YMeTh: NPUMEHSATh MAaTEMAaTUYECKUI
anmapat npu GopMUPOBAHUU PEIICHUS
3a/1a4¥ U3 MpoQecCHOHATbHON
NEeSATeTbHOCTH

Bmagers: HaBBEIKaMHU

(dbopMUpOBaHUS PEIICHUS 33]Ja4H U3
PpoECCHOHATBHON e TETHHOCTH

[1K-7.3. Bnageer
HaBBIKAMH PEIICHUS 337134
13 npodeccroHanbHON
JeSITeTIbHOCTH

3HaTh: CIIOCOOBI PelIeHNs 3a1a4 U3
npo¢eCCHOHATBHON IEATETLHOCTH
YMeTh: IPUMEHSATh HABBIKU PEIICHHS
3a/1a4 U3 mpodeCCHOHaTBHON
JIEATEIBHOCTH

Brnagers: HaBbIKaMu pelieHus 3aa4 u3
PO ECCHOHATBHON JEATETHHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

KOMIUIEKCHOW MEPEMEHHOM.

Bun . KOHTPOJISA
. HauMenoBaHnue TeM 3aHSITHH Oo0nemMm,
Mopnyas (pa3aen) yueOHO N CemecTtp Bbanabl | UHTepakTUB, 4. (HAMMEHOBaHHUE
(yuedoHO¥ padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTsa)

Monyns 1. Jlex KommuiekcHble yncna u onepamnuu Haj 4 4 - - WNunuBunyansHoe
Hucnossie Humu. Cxopsuecs JTOMallIHEee 33/1aHUE,
[10CJIEI0BATEIbHOCTH| MOCJIEI0BATEIbHOCTH KOMIUIEKCHBIX TECT UTOTOBBIN
1 psabl. Kpusble n yHcell ¥ UX cBoiicTBa. Cxondiuecs u
o0yacTu Ha pacxoasiuecs panasl. Kpusble u obnactu
KOMILIEKCHOM Ha KOMILIEKCHOM IJIOCKOCTH.
[1JIOCKOCTH. IIp KomruiekcHbIe uncia v onepanuy Haj 4 10 -

HUMH. CXOAsIIIHecs

MOCJIEI0BATEIbHOCTH KOMIUIEKCHBIX

YHcell U UX cBoiicTBa. Cxondiuecs u

pacxoasiuecs pansl. Kpusble u obnactu

Ha KOMIIJIEKCHOM IIJIOCKOCTH.

Cp PaboTa c neKImoHHBIM MaTepUaIoOM U 8 - -

y4eOHOI TUTepaTypoii, BBINOJIHEHUE

JOMAaITHUX 3aJIaHUil.
Monyns 2. [Ipenen u| JIex Omnpenenenue npeaena GyHKIUN B 4 2 - - Kontponbrast
HEIMPEPHIBHOCTh KOHEYHO! TOYKE U Ha OECKOHEYHOCTH. pabota, TecT
byHKIIUH HenpepsIBHOCTD (DYHKITMHU B TOUKE. WTOTOBBIN
KOMILIEKCHOU CBoiicTBa HEMPEPHIBHBIX (DYHKIIMHA.
[IEPEMEHHOM.

IIp [Ipenen u HeMpepbIBHOCT (YYHKITUU 2 - -




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

CP

Pabota ¢ IeKIIMOHHBIM MaTepUaJIOM U
yueOHOW JTUTEPaTypO, BBIIIOJHEHHE
JOMAIIHUX 3alaHuM.

Monyns 3.
IIponsBoaHas
byHKIIIN
KOMILJICKCHOM
[epEMEHHOM.

Jlex

[TpousBoaHas u quddepeHma.
[TpaBuna quddepeHnmpoBanus.
Heo0xomuMbIe U I0CTaTOYHBIC YCIOBHSI
QG pepeHITPYEMOCTH.

[TpousBoaHas u quddepeHma.
[TpaBuna quddepeHumrpoBanus.
Heo6xonuMele U 10CTaTOYHbIE YCIOBHS
T hepeHIIMPYEMOCTH.

Jlex

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

Ip

AHaTUTUYHOCTH (PYHKITUU B TOUKE U
obnactu. JlelcTBUTEIbHAS U1 MHUMAS
YaCTH aHATUTHYECKON (PYHKITHH.
["apmonnueckue GyHKIUH.

JIex

Kondopmusie otoOpakenus I u Il pona.

['eomeTpuyeckuii CMbICT MOJYJISI U
aprymMeHTa Mpou3BOIHOM.

KonTponbnas padora Nel mo teme
"ITpenen, HEMPEPHIBHOCTD,
nuddepeHIpyeMoCTh QYyHKITUNA
KOMILJIEKCHOM MepeMeHHOoM".

KonTponbhas
pabora,
MHIUBUIYaIbHOE
JTOMallIHEee 3a/1aHUE,

TECT UTOTOBBIH

20




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

CP

Pabota ¢ IeKIIMOHHBIM MaTepUaJIOM U
yueOHOW JTUTEPaTypO, BBIIIOJHEHHE
JOMAIIHUX 3alaHuM.

Monyns 4. [lpobno-
mHeHHas QyHKITHSL.
DJIEMEHTapHbIE
byHKIUN
KOMIUIEKCHOU
[IEPEMEHHOM.

Jlex

JpobHo-nuueiitHas GyHKIMS U eé
cBoiictBa. [locTrpoenne oToOpaxkeHus 1o
oOpa3zam Tpex Touek. OTobpaxeHue
KpPYTOBBIX O0JIacTel APYT Ha JIpyTa.

JpobHo-nuueiitHas GyHKIMS U eé
cBoiictBa. [locTtpoenne oToOpaxkeHus 1o
oOpa3am Tpex Touek. OToOparkeHue
KpPYTOBBIX O0JiacTell ApyT Ha Jipyra.

Jlex

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

Lenast crenenHas GyHKIMsS U QyHKINSA,
oOpartHas k Heil. [TokazaTenbHas
GyHKIMS U ee CBOMCTBA.
Jlorapugmuueckas QyHKIUS.

NunuBunyansHoe
nToManrtHee 3aJaHune,
TECT UTOTOBBIH




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHO¥ 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
nokasareneM. OOnye nokasareiabHas U
CTeneHHast (PyHKIUH.

CP

Pabota ¢ IeKIMOHHBIM MaTepUaJIOM U
y4eOHOH TUTEepaTypoii, BBITOJHEHUE
JOMAaITHUX 3aJIaHUil.

12

Monayins 3.
KoMIuiekcHbIE
WHTETPAJIbI.

JIek

Omnpenenenne U CBOMCTBA HHTETPAJIOB.
CBeneHue K BBIYHACICHUIO
OOBIKHOBEHHOTO HHTETpaJIa.
NuTerpanbHasa Teopema Kommu. Teopema
0 COCTaBHOM KOHType. MHTerpan u
nepBooOpazHas. dopmyina HeroToHa-
JleitOnuna. MurerpansHas ¢popmyna
Komm.

Ip

Brruucnenue mHTErpanoB oT GyHKIUN
KOMIUIEKCHOW MEPEMEHHON C MOMOILBIO
UHTETPaJoB OT QyHKIUN
JIEUCTBUTEIILHON MEPEMEHHOM.
WurerpanbHas Teopema Komm. Teopema
0 COCTaBHOM KOHTYpe. Brruncnenue
MHTETPAJIOB C MOMOIIBIO (hOPMYJIBI
HrroTona-JIeliOHuma n mHTErpaIbHOM
dopmynsr Ko,

NunuBunyansHOE
nmoMalniHee 3aJaHue,
TECT UTOTOBBIN




Mopnyas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHIA
(yuedoHO¥ padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

CP

Pabota ¢ 1eKIIMOHHBIM MaTepUaJIOM U
yueOHOW JTUTEPaTypO, BBIIIOJHEHHE
JIOMAIIHUX 3alaHuM.

Monyns 6.
CTerneHHbIE PSIbL.

JIek

[Tonstue crenenHoro psga. Teopema
Komm-Anamapa. PaBHomMepHas
CXOJIMMOCTh. AHAJTUTUYHOCTH CYMMBI
CTEMEeHHOTOo psiia. PaznoxeHue

aHanmuTHYeCKOW (yHKIMU B psip Teitnopa.

Teopema JInyBuinsa. beckoneunas
T hepeHIMPYEMOCTh AHATUTUHYECKUX U
TrapMOHUYECKUX (YHKIUH.

Ip

Brrunciaenue paanyca CXOANMOCTHU
CTCIICHHOT'O psAla. Paznoxenue

aHanTuyeckux GyHkuui B psn Teitnopa.

JIek

WnTerpanbHas popmyna 1uist n-i
IPOM3BOIHON aHATUTUYECKON (PYHKLIMH.
Hynu ananutnyeckoit pyHKIMM.
Teopema Benepiurpacca 0 paBHOMEPHO
CXOJAIINXCS PSAAAX AHATUTUIECKUX

byHKUINH.

Ip

BrIunciieHre MHTErpasoB ¢ HOMOIIBIO
UHTETpaIbHOM (popMyIbl 17151 n-i
MIPOU3BOHON aHATTUTUYECKON (QYHKIIUH.
Hynu ananutudeckoil pyHKIMH.

CP

Pabora ¢ NeKIMOHHBIM MaTEPUATIOM U
y4eOHOM JTUTEPaTypOH, BEHITIOJIHCHHE
JIOMAaITHUX 3aJJaHU M.

NunuBunyansHOE
JTOMaIIHEee 3aJaHue,
TECT UTOTOBBIM




DopMBbI TEKYLLET0

BBIYUCIICHUS] UHTETPAJIOB OT (DYHKITHIA
JICUCTBUTEIbHOU MEPEMEHHON

Bun . KOHTPOJISA
Mopnyas (pa3nen) |  y4eOHOM Hanmenonamvae TEM 3aATTHH Cemectp Obnem, Bbanauasbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTBa)
Monayns 7. Psiabl Jlex [Tonstue psaa Jlopana. Teopema Jlopana. 4 4 - - NuauBunyansHoe
Jlopana. Paznoxenne pynkuii B psan Jlopana. JIOMAIIHEE 3aJjaHue,
3011poBaHHbIE Knaccugukarus 13011poBaHHBIX TECT UTOIOBBII
0COOBIE TOUKH. oco0bIx Touek. Teopema Coxorkoro-
Beiiepuirpacca. Llensie u MepomMopdHbIe
(GYHKIHH.
IIp Pasnoxenne ¢pynkumii B psig Jlopana. 2 - -
IIp Onpenenenue Tuna U30JUPOBaHHBIX 0CO- 2 5 -
ObIX TOYEK (YHKIIMH KOMILJIEKCHOM mepe-
MEHHOM.
CP Pabora ¢ 1eKIIMOHHBIM MaTepHaIoM U 4 - -
y4eOHOI TUTepaTypoii, BBIOJIHEHUE
JOMAaITHUX 3aJIaHUIl.
Monynb 8. Beruets! |Jlek [TonsiTue BhrueTa QyHKIIUU B KOHEUHOU 4 2 - - KoHntponbHas
1 MX ITPUIIOKEHUS. Touke. OCHOBHAs TEOPEMa O BBIYETAX. pabora,
Brruncnenue Bolyera B ciydae mosroca. VHIMBUAYAIbHOE
Brruer B OeCKOHEUHO yAaIEHHOM TOUKe. JTOMaIlIHEE 3a/1aHUE,
TECT UTOTOBBIN
IIp Bbruncnenvie BbI4eToB QyHKIUH. 2 ) -
[TpumeHeHne anmnapaTta BbIUETOB IS
BBIUMCJIEHHS] MHTETPAJIOB OT PYHKIIMHA
KOMIUIEKCHOW NIEPEMEHHOM.
Jlex Hcnonap3oBaHne BEIYETOB JIS 2 - -




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Mopnyas (pa3nen) |  y4eOHOM Hanmenonamvae TEM 3aATTHH Cemectp Obnem, Bbanauasbl | UHTepakTuB, 4.| (HaMMeHOBaHHe
(yuedoHO¥ padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTBa)
ITp [TpumeHeHue annapara BBIYETOB JUISI 2 - -
BBIYUCIICHHSI HHTETPAJIOB OT (DYHKIIHIA
JICUCTBUTEJILHOM MEPEMEHHOM.
IIp Kontponbnas paGora Ne2 mo Teme 2 20 -
"BbluncieHe MHTErpajoB C IOMOLIbIO
BBIYETOB".
CP PaboTa ¢ JIeKLIMOHHBIM MaTepHaIOM U 8 - -
yueOHOW JTUTEpaTypO, BBIIIOJHEHHE
JIOMAIIIHUX 3aJJaHUH.
CP NuauBuayalbHOE TOMAIIHEE 3aJaHKE 110 4 20 20 -
Kypcy «JlononHuTeIbHbIE TTIaBbl aHATN3a
2»
ITA 4 0,35 - -
Kontpons 4 35,65 - -
Hroro:| 180 100

Cxema pacuera uToroBoro 6ajuia: Tekymmii pedTHHT (Bce 3aHATHSI M NMPOMEKYTOUYHbIe TeCThl) + Pe3yJbTaT UTOrOBOro TecTa u BCe

JEJUTCH HA 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHOMOTHS TPAAUITMOHHOTO 00yUeHus: Jiekuu 1-17, npaktuueckue 3anarus 1-17.

6. MeToauyecKkue yKa3aHusi M0 OCBOECHHIO THCHHIJIMHBI

J1J1s yCIIeNTHOTO OCBOSHUS TUCITUIUTMHBI HEOOX0TUMBI TIOCEIICHHE CTYACHTAMH JICKIITHOHHBIX
U MPAKTUYCCKUX 3aHATUH, CaMOCTOSTENbHAs paboTa CTYIEHTOB C JIGKIMOHHBIM MaTepUaIoM M
yu4eOHOM JIMTEepaTypod, BBINOJIHEHWE WHIWBHUIYaJbHOTO JOMAIIHEro 3aJaHus W BCeX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadOT.

W3ydeHne TUCHUIUIMHBI TPeOyeT CHUCTEMAaTHYECKOrOo M IOCJIEIOBATEIbHOTO HAKOTUICHUS
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
MOJATOTOBJICHHBIE ~ y4eOHbIC  MaTepHalibl NP  HANUCAHHMH  KYPCOBBIX M BBITYCKHBIX
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
IOMHUTb, YTO PELICHUE 33a4 POBOAUTCS IO PACCMOTPEHHOMY Ha JIEKLIUAX MaTepUaly U CBSI3aHo,
KaKk MpaBWIO, C JETaJbHBIM pa300poM OTAEIBHBIX BOIPOCOB JIEKIMOHHOTO Kypca. Cruemyer
NOJYEPKHYTh, YTO TOJIBKO I1OCIIE YCBOEHUS JIEKLIMOHHOTO MaTepUaa ¢ ONPEAEICHHON TOUKH 3pEHUs
(a IMEHHO ¢ TOH, C KOTOPOM OH M3J1araeTcsl Ha JEKIUAX) OH OyJeT 3aKpeluisiThCs CTYIEHTOM Ha
NPAaKTUYECKUX 3aHATHSX KaK B pe3ysbTaTe 00CYKISHHS U aHAJIN3a JIEKIIMOHHOIO MaTepuaa, Tak 1
B IIpoliecce pemeHus 3a1ad. [Ipu 3Tux yciaoBUsIX CTYJE€HT HE TOJIbKO XOPOIIO YCBOUT MaTepuai, HO
U Hay4yuTCs IMPUMEHSTh €ro Ha MPaKTHUKe, a TaKKe MOJYYHUT JOMOIHUTENbHBIH CTUMYI (UTO OYEHb
BaXXHO) JJIs1 aKTUBHOM MPOpabOTKU JEKIIMOHHOTO MaTepHuaia.

IIpu camMOCTOATENPHOM pELIEHWH 33/a4 HYKHO OOOCHOBBIBATh KaKIbI 3Tall peleHus,
UCXOJSl U3 TEOPETUUYECKUX MOJIOKEHUH Kypca. Eclii CTYyIeHT BUAWUT HECKOJIBKO MyTed peleHus
npoOeMsl (3a71auu), TO HY>)KHO CPaBHUTb UX M BBIOpaTh caMblil pannoHanbHbIi. [Tone3no 1o Havana
BBIUMCJIEHUN (paccyXIeHHi, mpeoOpa3oBaHUil) COCTAaBUTh KPATKUM IUIaH pEUIeHHs] MPOOJIEeMbI
(3amaun). Pemenme 3amau  cienyeT M3narath  MOAPOOHO, BBIUMCIEHUS  (pacCyXkJeHus,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM mnopsiake. PemieHune npu HEOOXOIMMOCTH HYKHO
COIPOBOXKAATh KOMMEHTapHIIMH, CXEMaMH, YEPTEKAMHU U PUCYHKAMHU.

ITone3Ho (ecim 3TO BO3MOXHO) PELIATh 3aJady HECKOJIBKHMMM CIIOCOOAMH U CPaBHUBATh
MIOJIyYEHHBIE pe3yibTaThl. PelieHwe 3agad  ONpeAeNéHHOro TUIAa HYKHO IPOJOJIKAaTh 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 CTYJE€HTOB Ha CUCTEMAaTHUYECKYIO MOATOTOBKY K 3aHSTHSIM B
TE€YEHHE CEMECTPA, MOCKOJIBKY ATO MO3BOJIMUT OCBOUTH OCHOBBI M3y4aeMOM AUCLMILIMHBL, & BPEMS
HK3aMEHALIMOHHOW CEeCCHUM MOXKHO OyAeT HMCHOJIb30BaTh JUIsl CUCTEMAaTH3aIlMH YK€ HMEIOIIHUXCS
3HaHUM.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
P (nJM ee 4acTH) OLIEHOYHOI0 CPeICTBA
4 IK-7 Tecmoeguvie 3a0anus Nel-500

Bonpocul k sxzameny Nel-70
Hnousuoyanvroe domauinee 3adanue,
KOHmMpobHble pabomovl Nel,2

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

7.2.1. UaauBuayvaabHOE AOMALIHEe 3aJaHue Mo Kypcy «JlomoJHHTeIbHbIE I[JIABbI
aHajau3a 2»

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

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

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

-1
3ananue 2. [IpeacraButh B anredpanyeckoil popme:
sin(Z + 2i)
a) 4
5 -1+ i/3)

3aganue 3. BeraepTuth 0071aCTh, 331aHHYI0 HEPABEHCTBAMH
3ananue 4. Onpenenutb BUJ KPUBOH
z = 3sect +i2tgt
3ananne 5. BOCCTaHOBHUTH aHAIUTHYECKYK) B OKPECTHOCTH TOUkH Zo ¢yHkuuio f(z) mo
U3BECTHOM JICHCTBUTEIBHOM YacTH U(X,Y) Hir MHUMOM yacTu V(X,Y) u 3HaueHuto f(Zo).

2 2
u=x"-y +x f(0)=0
3az[aHHe 6. Brrauciantb HUHTETpal OT (I)YHKI_H/II/I KOMIIJICKCHOT'O TIEPEMEHHOTO I10 ,Z[aHHOI>'I
KPUBOM.

|z—1L|z+1|>2

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

3ananue 7. HaiiTu Bce JT0paHOBCKHE pa3ioKeHus JaHHOU (DYHKIIMHU O CTETeHsM: a) Z; 0) Z-
Zo.
z2-2
3 2
a) 22°+2° -1
z+1
6) z2(z-1)

3amanue 8. JlanHy0 GYHKIHMIO Pa3I0KUTh B psi JIopaHa B OKPECTHOCTH TOYKH Zo.

z,=1+2i

1
2C0S——,2, =2
z2-2
3amanue 9. Onpenenuts TUM 0co00i Touku Z=0 17151 JaHHOW (PYHKITHH.




e’ -1

3
i _ z
SINzZ—z2+ 4

3amanue 10. g nanHol QyHKIMM HaUTH U30IMPOBAHHBIE 0COOBIE TOUKU U OTPEACITUTD X

THII.
¥
sin(l/z)
3amanue 11. Beraucnute UHTETpA:
dz -
e j oosz' A,
2 o 6) 4= Z
37z —sin3xz
] 27 ity
B) |z/=0.2 T Y
4sin : _
( 4-2i 7 2
e @—2+0)(z—4+i) e +i
TL Zj dt
o) O 2+\/§sint &) 0 (1+ 10/11008t)2
i 2 o0 -
.[ 4X xer2 dx I XijXz dx
%) X +10x°+9 ) ey
Bapuanr 2

3ananue 1. HaiiTu Bce 3Hau€HUs KOpHS

4/—1+i\/§
2

3ananue 2. [IpencraButh B anrebpandeckoit hopme:

cos(z +21)
a) 6
6) arcsin4

3ajganue 3. BeluepTuth 061aCTh, 3aJaHHYI0 HEPABEHCTBAMU lz+iz1[z|<2

3ananue 4. Onpenenutb BUJ KPUBOH
z = 2sect —i3tgt
3aganue 5. BoCCTaHOBUTH aHATMTUYECKYIO B OKPECTHOCTHM TOUkM Zo QyHkumio f(z) mo
U3BECTHOM JICHCTBUTENBHOM YacTH U(X,Y) Hix MHUMOM yacTu V(X,Y) u 3HaueHuto f(Zo).

3
u=x"-3xy+1 f(0)=1
3aganue 6. BprunmciuTh MHTErpan OT (PyHKIMU KOMIUIEKCHOTO IEPEMEHHOIO 10 JaHHOM
KPHBOM.

j(z +1)e’dz, L:{|z|=1, Rez >0}
L

3ananue 7. HaiiTu Bce T0paHOBCKHE pa3ioKeHus JaHHOU (DYHKIIMHU IO CTETeHsM: a) Z; 0) Z-
Z0.



z-4

a) 20 +2°-27°
z+1

6) z(z - 1)

3ananue 8. JlaHHYIO QYHKIIUIO Pa3JIOKUTh B psia JlopaHa B OKpECTHOCTH TOYKH Zo.

0 =2-3i

. Z
sin—-,z, =1

z-1
3amanue 9. Onpenenuts THI 0c000# Touku z=0 11 JaHHOH ()YHKIIHUH.
3 e?/ 22
3amanue 10. g nanHol GyHKIMM HaWTH U30JIMPOBAHHBIE OCOOBIE TOUKH M ONPEIACTUTh UX
THIL.
1
COSz
3ananue 11. Beruucnute uHTErpan:
ff 2dz § 2-2°+37° "
2 3
a) |z-1-i|=5/4 z (Z _1) 6) |21=1/2 4z
— 2 7z
083z 1;92 /2 d § N 2003@
6
44 z*sh>z (ze** + > )dz
) 4 1) es6l-2 (z+5)°(z+93)
ZJ? dt T dt
> 4++/15sint > (/5 +cost)?
T x—1 « J-(x 1)S|nx
2 2
) c(x*+4) (x* +9)?
Bapuanr 3

3ananue 1. HailTu Bce 3HaueHus KOpHS

1

3aganue 2. [IpeacraButh B anredpandeckoi popme:
a) IN6
arch(-2
5 arch(-2)
3aganue 3. BeraepTuth 0071aCTh, 33JaHHYI0 HEPABEHCTBAMHU
|z—i1<2,Rez>1
3ananue 4. OnpenennTs BUJ KPUBOU
Zz = —sect +i3tgt
3aganue 5. BoCCTaHOBUTH aHATMTUYECKYIO B OKPECTHOCTHM TOUkM Zo QyHkumio f(z) mo
U3BECTHOM JICHCTBUTENBHOM YacTH U(X,Y) Hix MHUMOM yacTu V(X,Y) u 3HaueHuto f(Zo).
v=e*(ycosy+xsiny), f(0)=0
3aganue 6. BrumciuTh MHTETpan OT (PYHKIHMH KOMIUIEKCHOTO TEPEMEHHOTO IO JaHHOM
KPHBOM.

Ilm z3dz, AB —ompe3ok npsimou,Z, =0,2; =2+ 2i
AB



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

Zo.
3z-18

a) 22°+32° -9z

z_+1’zo —_3_9j
6) z(z-1)

3ananue 8. JlaHHYIO QYHKIIUIO Pa3JI0KUTh B psia JlopaHa B OKpECTHOCTH TOYKH Zo.

267 7, =5

3amanue 9. Onpenenuts TUIT 0co00H Touku Z=0 1151 JaHHOW (PYHKITUH.

sin8z — 6z

cosz -1+ Z%

3amanue 10. {ns nanHoN QyHKIIMK HAUTH U30JIMPOBAHHBIE 0COOBIE TOUKH U ONPENEIUTh X

THIL.
tg°z
3aganue 11. BeraucnuTes nHTETpa:
§ dz
2
a) =32 2(z° +4)

sh2nz — 27z
2

205 72sin? 7 2

dz

B) .
. 2sh e
J (e”z/z—i_(z—Z—i)Z(z—4—i)

|z-i]=3

4+ 2i )dZ

T’ dt

0 05+2Jgsint
T dx

(x* +1)°

K) —*

dx

Bapmuanr 4
3ananue 1. HaliTu Bce 3Ha4eHMS KOPHS

i

§ (-Z‘l/Z +1 iz

6) |2|I=3

2r dt
0 !(1+,/6/7 cost)?

+o0

COS2X
_[—2 > dx
(x*+1)

3) —©

3ananue 2. [IpencraButh B anrebpandeckoit hopme:

o SN2+ 7/4)

arctg(_ 2\/5 + 3|)
6) 3

3al[aHI/IC 3. BLI‘{epTI/ITB 06J'IaCTB, 3a1aHHYI0 HCPABCHCTBaAaMU

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

|z+1=1|z+il<1



3aganue 5. BOCCTaHOBUTH aHATMTUYECKYIO B OKPECTHOCTHM TOUkM Zo QyHkumio f(z) mo
W3BECTHOM JEHCTBUTENBHOM YacTu U(X,Y) Wi MEEMO# gactu V(X,Y) u 3HaueHuio f(Zo).

2 2
u=x"-y -2y, f(0)=0
3amanue 6. BpraucnuTh MHTErpay OT (PYHKUMH KOMILIEKCHOTO MEPEMEHHOTrO MO JaHHOMH
KPHUBOH.

I(Zz + 7z +1)dz, AB —ompeszoxnpsamoin, 2, =1,z =1—1i
AB

3ananue 7. HaliTu Bce JTOPaHOBCKHE Pa3NoKEHUs JAHHON (DYHKITUH 110 CTETCHsIM: a) Z; 0) Z-

Z0.
27-16
a) 2'+27°-87°
z+1 .
——, 2, =—2+I
6) z2(z-2)
3ananue 8. JlaHHYIO QYHKIIUIO Pa3JIOKUTh B psia JlopaHa B OKPECTHOCTH TOYKH Zo.
. 271—1
sSin——,2,=-2
Z+2
3amanue 9. Onpenenuts THI 0c000i Touku Z=0 i JaHHOU (QYHKIUH.
cos7z-1
3
_7_17
shz—-z %
3ananue 10. {ns nanHON QyHKIMK HaWTH U30JIMPOBAHHBIE 0COOBIE TOUKH M ONPEACTUTH X
THII.
ztgze’?
3ananue 11. Beruncnute UHTETpa:
1+sinz inz®
20 4z Sinz- 4
2 1 z(z+2i) 6) b2 1-cosz
ch3z-1-97°/2 2sin %
T (zch )dz
=2 z%sin=— § B 205 _
B) 8 F) |z+2|=2 Z+ 2 (Z +1) (Z 1)
2er dt T dt
5 06++35sint o 0 (2+/3 ++/11cost)?
¢ dx T x%cosx
J. 2 4 2 2 16 dX J. 2 1 2
o S0+ +16) , 20C+D)
Bapmuanr 5

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

o (2+7/2)

arcth(3 —4

0)
3a,Z[aHI/IC 3. BLI‘-IepTI/ITL O6J'IaCTB, 3aIaHHYI0 HCPABCHCTBaAMU

)

lz+1<l |z—i|K1



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

3aganue 5. BOCCTaHOBUTH aHATUTUYECKYIO B OKPECTHOCTH TOUKM Zo QyHkuuio f(z) mo
W3BECTHOM JICHCTBUTENBHOM yacTu U(X,Y) win MEHUMO# yactu V(X,Y) u 3HaueHuo f(Zo)

2x
u=" +1cosy,f(0) 2

3ananue 6. Berumciauth wHTETpal OT (YHKIMH KOMIUIEKCHOTO MEPEMEHHOIO M0 JaHHON
KPHUBOH.

ﬂzkﬁ,ABC aomanan, 7, =0,2; =-1+1,2, =1+1i
ABC

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

o =1+3i

3ananue 8. JlanHyro QYHKIMIO pa3ioxXuTh B psija JIopaHa B OKPECTHOCTH TOUKH Zo
3z )
COS——,z, =1
Z—I

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

sh6z — 6z
chz-1-2%/2

3amanue 10. {ns nanHON (pyHKUIMK HaWTU U30JIMPOBAHHBIE 0COOBIE TOUKH U OMPENEIUTh UX
THIL.
e’ -1
2%(z +1)°
3ananue 11. Beruncnute UHTETpa:
e‘dz
sinz

1-2z+32?+47°

dz
a) 732

§ e?? —1-2z
2 -
) %0 zsh-4iz

2
6) |z1=/3 21
dz

7z
2C0S -
( 2+ 21 T

+ dz
A ey e d

2z

[ dt T dt
D 0 7 +4+/3sint > (372 + 2+/3 cost)?

I dx J'(x+1)cosx
) J(XF—x+1)? ' X" +5x° +6

dx



Bapuanr 6

[|-1-i3
3aganue 1. HaiiTu Bce 3HaUEHUS KOPHS 2

3ananue 2. [IpencraButh B anredpandeckoit hopme:
a) IN@+1)

4+ 3i

arcctg(

)
0)
3ananue 3. BeraepTuth 0071aCTh, 33/IaHHYI0 HEPABEHCTBAMU
3aganue 4. OnpenenuTb BUJ KPUBOM
z = —4tgt —i2sect
3aganue 5. BOCCTaHOBUTH aHATUTUYECKYIHO B OKPECTHOCTHM TOUkM Zo QyHkumio f(z) mo
W3BECTHOM JIEHCTBUTENBHOM yacTu U(X,Y) uin MEEMO# yactu V(X,Y) u 3HaucHuio f(Zo).

X .
U=———, f() =1+i
X" +y
3aganue 6. Boruvcaute uHTErpan oT (PyHKIMHM KOMIUIEKCHOTO HNEPEMEHHOro MO JaHHOM
KPUBOM.

|z+i<2, |z—i|>2

j(1225 +42° +1)dz, AB —ompezoknpamoii, 2, =1,25 =i
AB

3ananue 7. HaliTu Bce IopaHOBCKHE Pa3oXKEeHHs TaHHOM (PYHKIIMH 110 CTETEeHAM: a) Z; 0) Z-
Z0.
32 -36
4 3 2
a) 2" +32°-18z
z-1 .
— 7, =2-i
6) z2(z+1)
3amanue 8. JlaHHyr0 QYyHKIMIO pa3JIOkKUTh B psi JlopaHa B OKPECTHOCTH TOYKH Zo.

. 5z :
sin—-—,2, =2i
z-2i
3ananue 9. Onpenenuts TUI 0c000M TOUKM Z=0 JUIs TaHHOW (PYHKLINH.

ch5z -1

z
e"-1-z
3ananue 10. g naHHOW QYHKIMM HaWTU W30JIMPOBAHHBIE 0COOBIE TOUKH U ONPENEIUTh X

THUII.
22 +1
(z—i)*(z* +4)

3ananue 11. Beruncnute UHTETpa:

1 2
z(S|r_12+2) dz § 1—cc;sz dz
g 922 SN2 5) -2
6% _cos7z (zsh | _4sh(7z12/4) iz
{ dz z+3  (z+2)%z
B) |z]=0.4 zsh2mzz r) |z+3|=2
T dt T dt
5+ 4sint (4 + cost)?

I[) 0 e)O



xsinldx
2

S
) < (X +4)(x* +9)? N < (¥ +1)(x* +9)

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUs
NunuBuayanbHOE [OMalIHEE 3a/laHUE CIIAeTCA MPENojaBaTell0 B KOHIE CeMecTpa Ha
3a4E€THOU HEIEIIE.

Kpurepun oneHku:

- MpaBWJIbHOE BhIMOTHEHNUE HE MeHee 90% 3ananus - 20 6amios;
- mpaBwJIbHOE BhITosIHEHHE 70-89% 3amanus - 15-19 6amios;

- BepHoe BeimonHeHue 50-69% 3amnanus - 10-14 6amios;

- BepHOE BhInoyIHeHHEe MeHee 50% 3amanust - 0-9 6amos.

7.2.2. KoHTpoJjbHas padora Nel 110 TEME «IIpene, HENIPEPbIBHOCTD,

auddepeHuupyemMocTb GYHKIHNIE KOMILIEKCHOM IepeMeHHOi»
(Haumenosanue oyeHOUYHO20 CpedCcmea)

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

Bapuanr 1
3aganue 1. YcTaHOBUTH, UMEET JM (DYHKIUS Mpesaen B yKa3aHHOW TOYKE;, €CIM Ipenel

CYLIECTBYET, HANTH €rO.
Rez

w = 7 , Z = 0.

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

3ananue 3. BoIACHUTH, B KaKUX TOYKax QyHKIMA w = 3ZZ UMeeT IPOU3BOHYI0. BbUnucanTh
MPOU3BOJHYIO B JTHUX TOUYKaX. SBisercss nu 3amaHHas (QYyHKIMS aHATUTUYECKOW B KaKUX-JIHOO
TOYKaX?

3amanue 4. HaiiTu aHamuTHYECKYIO QYHKIIUIO W = U + [V 110 3a/IaHHON JIEWCTBUTEIILHON UITH
MHHMOM YacTH.

u(x,y) = e*siny.
Bapmuanr 2
3amanue 1. YcTaHOBUTH, UMEET U (PYHKIMSA Tpenes B yKa3aHHOM TOYKE; €ClId Tpenen

CYLICCTBYCT, HaWTH €ro.

VA
W=u,Z=O.
VA

3aganue 2. Jlokas3aTe, uto ¢pyHKuus w = |z|3z HempepbiBHA B KaXI0i KOHEUYHOM TOUKe
MJIOCKOCTH.

3ananue 3. BBIICHHTH, B KakMX TOYKaxX (QYHKIHS W = 7zRez uMeeT TPOU3BOJIHYIO.
BoerurcnuTh MPOU3BOIHYIO B 3TUX TOUKAX. SIBNseTCS v 3aaHHast QYHKIUS aHATUTUYECKOM B KaKUX -
60 ToUKax?

3amanue 4. HaiiTu aHamUTHYECKYIO QYHKITMIO W = U + [V 110 3a/IaHHOMN JIEHCTBUTEIILHON WITH
MHHUMOM YacTH.

v(x,y) = e Y cos2x.

BapuanT 3

3ananue 1. YcTaHoBUTH, UMeeT U (DYHKIMS Tpenes B YKa3aHHOW TOYKe;, €CIH Tpesel
CYIIECTBYET, HANTH €ro.



3amanue 2. JlokazaTh, uro ecnu GyHKUS f(z) HempepblBHA B KaKOW-THOO TOYKE Z, TO U
¢Gyukuus |f(z)| HenpepsIBHA B 9TO# TOUKE.

3ananue 3. BbISICHUTD, B KAKHX TOYKaxX GYHKIUSA W = Imz uMeeT Npou3BOJHYIO0. Beraucinth
MPOU3BOJIHYIO B 3THUX TOYKaX. SBisercss nu 3amaHHas (QYyHKIUS aHATUTUYECKOW B KAKUX-JIHOO
TOYKax?

3amanue 4. HaliTn aHamuTHYeCKyI0 QYHKIIUIO W = U + [V 10 3a/IaHHOU ICUCTBUTEIIHPHON HIIH
MHHMMOM 4acTH.

v(x,y) = x3 — 3xy?.

Bapuanr 4

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

z
W=—, Z =0,
z—i

3amanue 2. Jlokaszath, uro ecnu ¢yHKuus f(z) HENpephlBHA B KaKOW-THOO TOYKE Z, TO U
byHKIUS Re]TZ) HETpPEepbIBHA B ATOI TOUKE.

3amanue 3. BBIACHUTH, B KakuX TOYKax (YHKIUS W = Z + Rez WMeeT NpOU3BOJIHYIO.
BbraucanTh mpou3BOHYIO B STUX TOUYKaX. SIBIsSeTCs Jin 3a1aHHAs (PYHKIIHS aHATUTUYECKON B KaKUX -
100 ToUKax?

3amanue 4. HaiiTu aHanmuTu4yecKyto GyHKIUIO W = U + [V 110 3aIaHHOU ICUCTBUTEIIHHON HIIH
MHHMOM 4acTH.

v(x,y) = 3x%y —y3, w(0) = 0.

Bapuant S

3amanne 1. YcraHoBHTH, UMeeT U (YHKIHS TpeAed B YKa3aHHOW TOYKE; €CIIH Tpeaet
CYIIECTBYET, HANTH €ro.

z%+3 ,
w = -, z = 3i.
z-3i
3amanwue 2. SBnsercs i GyHKIUSA W = 2 — argZ HENPEpbIBHON B TOUKE Z = —27

3ananue 3. BblACHUTH, B Kakux Todykax (QyHKUMS W = z2 + i|z|? uMeeT mpousBoHYyIO.
BbIaucanTh mpoOM3BOHYIO B 9TUX TOUKaX. SIBIsSeTCs in 3a1aHHAs (PYHKIIHS aHATUTUYECKOM B KaKUX -
00 ToUKax?

3amanue 4. HaiiTu aHamuTHYECKYIO0 QYHKIIUIO W = U + [V 110 3a/IaHHON JIEUCTBUTEIILHON UITH
MHHMOM 4acTH.

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 —-E;;, z=0.

3amanwue 2. MccnenoBarh Ha HENIPEPHIBHOCTh (DYHKIMIO W = 5ZReZ.

3ananue 3. BbIACHHTH, B Kakux Todukax (GyHKUUS W = x2 + iy? uMeeT HPOU3BOAHYIO.
BbraucnuTe Mpou3BOIHYIO B 9THX TOUYKaX. SBIIseTCs Jin 3aJaHHast PYHKIUS aHATUTUYECKON B KaKUX -
60 TouKax?

3amanue 4. HaiiTu aHamUTHYECKYIO QYHKITUIO W = U + [V 110 3a/IaHHON JIEHCTBUTEIILHON WITH
MHHMOM YacTH.

v(x,y) = —e " ?Ycos2x + x.

KpaTlcoe ONMUCAHUEC U PErJIAMEHT BbBINNOJHCHUSA
jKOHTpOHBHaﬂ pa60Ta BBIITOJIHACTCA Ha MPAKTUYCCKOM 3aHATHU IIOCJIC HU3YUCHUSA MOOYJIA
((HpOI/I3BOIlHa$I (I)YHKI_II/II/I KOMILJIEKCHOM HepeMeHHOﬁ)) " CcaacTCA NpCroaaBaTCIto.

Kpurepun onenkmn:



- IpaBUIIbHOE BBINONTHEHNE HE MeHee 90% paboTs! - 20 6auios;
- npaBuibHOE BhinoHeHue 70-89% pabotsl - 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 «BpluHcjeHHe HHTErPAJIOB € HOMOIILIO
BbIYE€TOB)

(nHaumenosanue oyeHoUH020 cpeocmea)

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

Bapuanrt 1

zdz
3aganue 1. C moMOuIbI0 BEIYETOB BEIYMCIUTD UHTETPal f ¢ GDE27
|z| = 3.

2
3aﬂaHI/Ie 2.C IMOMOIIBIO BBIYCTOB BbIYHMCJIUTL UHTCIPAJI fO

rae C — OKpy»KHOCTb

T SIn@Y—cos@

2sing+3
© dx
3a,Z[aHI/Ie 3.C IMOMOIIBIO BBIYCTOB BbIYMCIIUTL UHTCIPAJI f—oo m .

oo cos3xdx
3amanue 4. C MOMOIIBIO BEIYETOB BBIYUCIUTH UHTETPAI f_oo e

Bapuanr 2
az

e e O

3amanne 1. C TOMOIIBIO BBIYETOB BBIYUCIUTH HWHTErpall f c

OKPYXHOCTS |z| = 2.

de
sinp+3"
© dx

21
3amanue 2. C MoMOIIbIO BEIYETOB BHIYUCIUTH HHTETPA f 0

3aganue 3. C NOMOLIBIO BBIYETOB BBIYMCIMTH HHTErPall f_oo i

© cos5xdx
3ananne 4. C IOMOIIBIO BHIYETOB BHIYMCIATE HHTErpan [__ e
Bapuanr 3

z3dz

Sy57 TAe C — OKpYXKHOCTE |z| =

3amanue 1. C mOMOIIBIO BEIYETOB BEIYMCIUTD HHTETPAJ f c

21 de
3ananue 2. C TIOMONIBIO BBIYETOB BBIYUCIUTL UHTETpaN [& —————.
0 (3sing+5)2
2
o x%+1
3ananue 3. C IOMOIIBIO BBIYETOB BBIYMCITHTE UHTErpa | rwe:
—X

oo xsinxdx
3a,Z[aHI/IC 4. C MMOMOIIBIO BBIYCTOB BBIYUCIINTE HHTCI'PAJI fO W .

Bapmuanr 4

az
3amanue 1. C mOMOIIbI0 BEIYETOB BEIUYHUCIUTD HHTETpall f c W, rae C — OKPYXKHOCTbH
z3(z10-
|z| =
2t do
3amanue 2. C IOMOIIBIO BEIYETOB BEIYUCINTD HHTETpall fO —1 T .
+=cosp
3

o0 x2dx
3ananue 3. C NOMOIIBIO BBIYETOB BBIYMCIUTH HHTETPA f_oo OETETTENTSE

oo xsin3xdx
3aganue 4. C NOMOIIbIO BBIYETOB BBIUUCIUTH HHTErPal f 0 tra
X

Bapmuanr 5

3amaane 1. C MOMOIIBIO BHIUETOB BBIYUCIWUTH WHTETPA f

dz C
c Z' rac — OKPYKHOCTbH
|z — 3i| = 4.



de
2sing+3 "

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

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

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 x2—x+2
3amanue 3. C mOMOINIbIO BEIYETOB BHIYUCIUTH UHTETPAT f _
—0 x4+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 BhIMOIHeHHE MeHee 50% pabotsl - 0-9 6amios.

7.2.4. TecT HTOrOBLIii IO Kypcy «/IoOJHUTEIbHBIE ITIABbI AHAJIH3A 2»
(HaumeHOBaHUE OYEeHOUHO20 cpedcmsa)

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

Moayas |. KomnjiekcHble yncsia, YUCI0BbIE MOCIe10BATEIbHOCTH
Tewma 1.1. KommiekcHble ynclia U ONEpaLMK HaJl HUMU

J171s1 BCIKOTO KOMITJICKCHOTO YMCIIa MOKHO YKa3aTh €ro
O neficTBUTENBHYIO YacTh
O mHEMYIO YacTb
O moxyns
O aprymenT

Yucno Buga iy, rae y € R Ha3bIiBaeTcd ...

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
Cpe,Z[I/I 3HaueHU 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 4HCIIO

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. ITocnemoBareIbHOCTH KOMIUIEKCHBIX YHCE

6. Ilycrs w, = U, + iV, (U, V, € R). YKazaTs BepHOE BHICKa3bIBAHHE.
O Ecau nmociienoBareibHOCTh {w;, } orpanudena, To nocienaoBarensuoct {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 MOCIIEA0BATENLHOCTD { Wy, }
OrpaHUYEHa.

O ITocnenoBarenbHOCTh {w, } OrpaHUyYeHa TOrA U TOJIBKO TOIa, KOTra MOCIEN0BATENLHOCTE
{|wy|} orpannueHa.

7.  Iycrb w, = U, +iV ,,wy = a + ib (U, V;, a, b € R). YKazath 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 Ecmu lim w,, = o, to lim U,, = co u lim I}, = co.
n—-oo n—->oo n—-oo

i
8.  BriOpath BepHoe yTBepkaenue. [locnenoBarensHocTs Z, = (—2)" + -
OrpaHMYEHA, HO HE UMEET Npejerna
uMeeT KOHeUHBIN mpeaes

HCOTpaHN4YCHA, HO HC ABJISICTCSA OCCKOHEYHO OO0JIBIION

o O O O

SIBIISIETCS OECKOHEYHO OOJIBIITON

9. MHOX€eCTBO 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
n2_

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 CXOAAINMCS, ECITH
CYLIECTBYET KOHEUHBIH MpeAe IOCIEA0BATEIbHOCTH €10 ...

12. TIlycts w, = U, + iV, tne U,,V,, € R. BeiOparh 10KHOE YTBEPKICHHE.
Ecnu cxomauTest psijt ),y 1 Wy, TO CXOISTCS PIIBI Yo q Uy 1 Yipeq Vi
Ecnu cxomsatcst psant Y yeq Up ¥ Yo Vi, TO CXOIUTCS PSIIT Y g q Wiy
Ecnu psin Y, Wy CXOAMUTCS, TO PAM Y ipeq | Wy | TAKKE CXOAUTCS.
Ecnu cxomutes psif Yop—q| Wy |, TO cXOmUTCS PSI Y ey Wp -

13. BbiOpaThb J03KHOE YTBEPKICHUE.

o Ecmu psin .- Wy, aOCOIOTHO CXOAMUTCS, MTOCIIEA0BATEIBHOCTD { (&, } OrpaHHUYCHA, TO PSIIT
Yim=q 0y Wy, AOCOTIOTHO CXOTUTCS.

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

o Ilpou3BosibHOE H3MEHEHUE TIOPSIKA WICHOB aOCOMOTHO CXOSIIIEroCcs Psijia He BIUSAET Ha
CyMMYy psifa.
o Ecmu psin Yp—1 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 Il. ®dynknumu kommiiekcHoil mnepemeHHoil. [Ilpemen. HenpepbiBHOCTB.
IIpousBoanas
Tema 2.1. MHOXecTBa TOYeK Ha KOMILJIEKCHOM miockocTd. Kpusbie u o6iacti

16. Touxka 2 + 3i asusercs misg MHoxecTBa {z € C: Rez = 0,Imz > 0}
BHEULIHEU

BHYTPEHHEHN

rpaHUYHON

M30JIMPOBAHHOU

o O O O



17. BcraBuTh nponyuieHHoe cioBo. Ecnu Bce Touku z moaMHosxecTBa €y MIOCKOCTHU SBISIOTCS
BHyTpeHHUMU 1j1s1 Cy, TO MHOKeCcTBO C; Ha3bIBaeTCH ...

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 HAaNpaBJICHbBI BBEPX
PSIMYO

napaboiry, BETBH KOTOPOI HAIPaBJICHBI BHU3

o O O O

20. HepaBeHcTBO E + 1| > 3 3amaér
O OTKpPBITBIN KPYT C LLEHTPOM 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 OTPBITBIH KPYT C IEHTPOM B TOUKE o M Pa/IIycoM —

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

21. OpnHO3HAYHOM sIBIIsETCS (PYHKIHS

Ow=2z3
Ow=Argz
Ow=2
Ow="4Yz
22. OG6pa3om ToukM z = i + 1 npu oToOpaskennn 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

O0V2¢ -5
2 2

O

23—

ABJIACTCA TOUYKaA



24.  O6pa3zom MHOXkecTBa Rez + I'mz = 1 1pu 0TOOpaXkeHH: w = Z2 ABJIAETCA

_ 2

o mapabomna Imw = %
_ 2

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

o mapabomna Rew = %
1-(Imw)?

o mapabomna Rew = "

25. BniOGpath BepHOE yTBepskaeHuE. JlelicTBUTENbHAS YacTh GYHKIUK w = Z2 + z + 1 uMeeT BUJ
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 mpeaesnoM QyHKIUU w = f(Z) B TOUKE Z,, €CIIU I JH000H
I0CJICI0BATEILHOCTH YUCeN {Z, }, CXOMAIICHCS K Z(, COOTBETCTBYIOIIAS IIOCIEA0BATEILHOCTh
3naueHuit Gyuxumu {f(z,)} cxomurcs K uucny ...

27. ToBopar, uto pyHKIMS W = f(Z) UMEET CBOMM IPEAEIIOM 00 MPU Z — Z, €CIH [ 1I000r0
€ > 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 yTBepxkaeHHEe. DYyHKINA W = B TOUKe zZy = 1

o —1
O HMECT NpCACI, paBHBINU ?

O MMeeT mpesiel, paBHbIiH /4

O HE UMEeeT HM KOHEYHOIr o, H1 OECKOHEUHOT0 Ipejierna
UMeeT Ipezes, paBHbIi 0o

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

TOUKE Z.

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

O w =Im(z3 —-5)
Ow=argz

z
Ow=z
z°+1

Tewma 2.3. TIponsBoaHast pyHKIIUN KOMITJIEKCHON TTepeMeHHo#. Heo0XxomuMble 1 TOCTaTOYHbIE
ycnoBust AU GEepeHIUPYEMOCTH



31.

32.

33.

34.

35.

36.

37.

38.

(h) — f(Zo+n)—f(20)

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

nMeeT KOHCUHBIN npeacii B TOUYKC

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

BcraButh npomnyiernoe cioBo. Eciu dyakuus f(z) uMeeT Mpou3BOIHYIO B TOUKE Z(, TO
TOBOPAT, 4TO f(Z) ... B TOUKE Z,.

BriOpats BepHoe yTBepxkaeHue. Oynkuus w = zImz
HMeEET MPOU3BOAHYIO TOJIBKO B TOUKE Zg = 0
HE UMEET IPOU3BOIHON HU B OTHOM TOYKE KOMIUIEKCHOM INIOCKOCTU
HMeeT ITPOU3BOJHYIO BO BCEX TOYKAX KOMIIJIEKCHOM IIJIOCKOCTH

o O O O

HMECT MPOU3BOJHYIO TOJIBKO B TOYKaX, 3alIOJIHAIOIINX KOMIIJICKCHYIO ITPSAMYIO

Bribpats BepHOe yTBepxkaeHue. Y cnous Komm-Pumana s yuxiuun 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 Xk AeHHE. MHOXECTBO TOUEK, B KOTOPBIX QyHKIMS W = f(z) = tgy —
itgx uMeeT IPOU3BOAHYIO, COBIIAAaET CO MHOXKECTBOM

{(x,y):y =x+mm,m € 7}
{(x,y):y =—x+mm,m € Z}
{(x,y):y =tx+mm,m e Z}
{(x,y):y = x4+ 2mm,m € Z}

o O O O

Tema 2.4. Ananutnueckue GpyHkun. KoHpopmubie 0ToOpakeHus

BceraButh mponyienHoe cioBo. Eciaun pynkumst w = f(z) nuddepernupyema 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 KOMIUIEKCHO# MII0CKOCTU GYHKIUU f(Z) ¢ MHUMOM 4acThiO
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 ci1oBo. HenpepbiBHOE 0TOOpaskeHUE, COXPAHSIONIEE YTl MEXKIY
KPUBBIMU, TPOXOASIIMMH Y€PE3 TOUKY Zj, HA3bIBAETCS ... B TOUKE Zj.

Bri6pats BepHOe yTBepskaeHue. Koa(ppuuueHT pacTskenus oToopaxenus w = 3z% — z B
Touke z = 1 + i paBeH

~ o]
N O
gl =

o O O O

Monyas |11, IpooHo-/uHeliHbIe 0TOOpaKeHHsl. JJieMeHTapHbIe (PYHKIHH KOMILJIEKCHOM

nepeMeHHOH

41.

42.

43.

44,

Tewma 3.1. JIpoOHO-MMHEHHBIE 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, ananutudHa B o0sactu D, mMosrydaromniencs
yIaJIeHHEM U3 PACIINPEHHO KOMIUIEKCHO# MIIOCKOCTH ToukH z/ = oo i (ecimu ¢ # 0) TouKH
z/l = —dJc.
az+b
o Otobpaxenue L(z) = — e ad — bc # 0, koHpopmHO B 0bmactu D.

az+b
o Ilpu orobpakennu L(z) = ——.rae ad — bc # 0, pa3IMYHBIM TOYKaM Z{ U Z, o0jactu D

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

o Oyukmus L(z) = -

+b a d
— C YCIoBHAMH ad — bc # 0, L() = —u (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 creneHHast, Hoka3areiabHas U 0OpaTHbIE K HUM (QYHKIUU

2

v Vs
46. OOpa3zom obsactu — L <argz <-_npu O0TOOpaXEeHUH W = Z“ SBJIAETCS 00J1acTh

(@]

T T
—§<arga)<§

O

T T
—E<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. Tlycth w = (Vz); — BeTBb GYHKIMH @ = /Z, AeHCTBYIONIAs B IIIOCKOCTH C Pa3pe30M BIOIb
OTPHIIATEIBHON ICHCTBUTEIBHOMN MTOIYOCH U YIOBJIETBOPsItOIIas yciouo w (1) = —1.

O06pa3oM MHOXkeCTBa —% <argz < %npn otobpaxennn Gpynkiueit w = (vz); apnsercs
MHOECTBO
o) —§+27rk < Argw <§+2nk,k EZ

o %n+2nk<Argw<§n+2nk,k€Z
o —§+2nk<Argw<§+2nk,k€Z
o §+2nk<Arga)<%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 hopMyIoit

o ln2+i((2—”)+2nk), kez

o—ln2+l( +2T[k) keZ
o—ln2+l< +2T[k) k€eZ
oln2+l(( )+2T[k> keZ



Tewma 3.3. Tpuronomerpuueckue, runepoOITNIECKre U 00paTHBIC K HUM (YHKIIUH

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

o O O O

52. CopasemmBa hopmyna

Arcsin z = iln(iz + V1 — z2)
Arcsin z = —iln(iz + V1 — z2)
Arcsin z = iln(iz — V1 — z2)
Arcsin z = —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 KOpPHEHN

HMMEET TOJIBKO JEHCTBUTEIbHBIE KOPHU
HMMEET TOJIbKO YHUCTO MHUMBIE KOPHHU

o O O O

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

55. CnpasennuBa Gpopmyna

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

Tema 3.4. O0mue creneHHas W nokaszarenbHas (yHkuuu. Jlorapudm mo npousBosbHOMY
OCHOBaHMIO

56. Cpemu 3nauenumii 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 Yyuciio py BO3BEJACHUU B MHUMYIO CTETICHb HE MOXKET JIaBaTh JICHCTBUTEIIBHBIX
3HAYEeHU

O MHuMoOe 9mcio IIpH BO3BECACHHU B MHUMYIO CTCIICHb MOXET JaTh )I@ﬁCTBI/IT@HLHBIG 3HAa4YCHUA



O  Muumoe 9ncIiio npu BO3BECHUU B HPPALMOHAIBHYIO CTEIICHb MOKET JaTh ICHCTBUTEIbHBIC
3HAYEHUS

0O  MuuMoe YKCITo ITPH BO3BEACHUH B HPPAIHOHAIBHYIO CTEIIEHb HE MOKET 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

Mopayas V. UaTerpas oT pyHKIMU KOMIJIEKCHOIH NepeMeHHOo

Tema 4.1. OnpeneneHre U CBOMCTBa MHTErpana OT (YHKIHMHM KOMIUIEKCHOM MEepeMEHHOM.
CBeneHue BBIYMCICHUS KOMIUIEKCHOTO MHTErpaja K BBIUYMCICHHUIO HHTErpaja OT (YHKIUU
JEHCTBUTEIILHON NIEPEMEHHOU

61. Ilycte L — cupsimiisieMasi KpUBasi C HA4aJIOM Zy U KOHIIOM z/, 20y Z1y ey Zpn = z/ — Touku,
pasouBatoutue L Ha ayru ly, L, ..., l,_1; Ok € I, k = 0,n — 1; f — HenpepriBHast PyHKIINA HA
L. KomrutekcHast MHTeTpaibHast cymMmma JUtsi QyHKIHH f, COOTBETCTBYIOIIAS TAHHOMY

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

62. HWurerpan ot pyHkuuu f(z) BAOIb KPUBOH L B yKa3aHHOM HalpaBJICHUHU OIPEeseTCs KaKk
npezien HHTErpaIbHBIX CyMM IIPU CTPEMIIEHUH TUaMeTpa pa3OueHus K

o1
o 0

o ©o

o O O O

63. HHrerpan oT GyHKUIMU KOMIUIEKCHOM IepeMeHHON 00J1aaeT CIeIyIoIUMU CBOUCTBAMH:

O [-f(@dz=~-[ f(2)dz raeL” — kpusas, Nolyyaromascs u3 KpUBOH L n3MeHeHHEM
HanpaslIeHus 06X0/1a Ha IPOTHBOIOIOKHOE



64.

65.

o O O O

o O O O

J, Gharcx fi@)dz = T4y (e [, fi(2)d2), rtae cy, ¢y, ..., ¢ — MPOM3BOIBHEIE
HIOCTOSIHHBIC

leuLZU...Uqu(Z)dZ =Xl ka f(z)dz), rne Ly UL, ..U L, — XpuBas, cOCTaBJIeHHAs U3
TakuX IyT Ly, 4TO KOHEI Lj, coBnagaet ¢ HavajuoM Ly ,q (k=1,2,...,q — 1)

| [, f(2)dz| = [, |f(2)|dl (B npasoit yacTu HepaBeHCTBA QUIYPHPYET KPUBOTMHEHHBIH
MHTErpajl IEpBOTO POJa)

[Tycts L — HIDKHSIS TTOTYOKPYKHOCTh OKPYKHOCTH |Z| = 2, mpoberaemasi ot z; = —2 10
7 = 2. Torma [, (2x — 3iy)dz pasen

0

2mi

10mi

5mi

[Tycth L — oTpe30k mpsiMOi C Ha4aJIoM 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 coctaBHoM KoHTYpe. [lepBooOpa3zHast.

Wuterpansuas popmyrna Komm

66.

O 0O 0o 0O

o 2

O

68.

Ecnmu G — onHOCBsI3HAst 007aCTh KOMIUIEKCHOM TIOCKOCTH, f(Z) — OJHO3HAYHAas
aHaJUTHYeCKas B 3TON 00s1acTH (QyHKIMS, TO AJIS JIIOOON 3aMKHYTON CHpsAMIISIEMOM KpUBOA L,
nexaren B ooactu G, CripaBeJIuBbl paBEHCTBA

J, 1f@)ldz=0

J, f@dz=0

J, fA(2dz=0

|, F@dz=0

WuTerpansHas Teopema Korm mpuMeHnMa Ipy 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 GyHKIMs f(Z) aHAMMTHYHA B MHOTOCBSI3HOW oOsiacTi D 1 Ha e€ rpaHuIle, COCTOSIICH
U3 KOHEYHOT'O YMCJIa 3aMKHYTHIX MPOCTHIX CIPSAMIISIEMBIX KPUBBIX ¥, V1, V2, -, Vn, IPUUEM BCE
KPHUBBIE V1,V 2, ..., ¥ HAXOAATCS BO BHYTPEHHOCTH KpUBOH Y. Torna crpaBeiinBO paBEHCTBO

o gﬁy f(2)dz =Y, gﬁyi f(z)dz, rae Bce KOHTYpBI IPOGETAFOTCS POTHB YACOBOI CTPENKH



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

KOHTYPHI ¥1,¥2, «++» Yn — 110 HACOBOU 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=3Y", fﬁyi f(z)dz = 0, re Bce KOHTYpPBI MPOGETAFOTCS M0 YaCOBOM CTPEIIKE

69. BcraButh nponymeHnHoe cioBo. yHkiusa P(z), aHaTUTHYECKAsE B HEKOTOPO# obiacTtu D,
Ha3bIBaeTCA ... Ans QyHKImH f(z), ecmu &/ (z) = f(z) nsa Beex z € D.

70. Hurerpan f__11_+il In(z + 1) dz Bnonb myTH, HEe MEPECEKAOIIETO YIACTOK ACHCTBUTEIBHOM 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 CTEIICHHOTO 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 Yin—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%

o O O O



75.

76.

77.

78.

79.

80.

Pannyc cX0AMMOCTH CTETIEHHOTO psiia )., —(zn)" paBeH
3
0
5
1
Tema 5.2. Paznoxenue QyHKIIMH KOMIUIEKCHOW IepeMeHHOH B psn Teitmopa

o O O O

Paznoxenne Gpynkuuu e?? B psj Teiinopa 1o creneHsM z — i UIMeeT BUJL
n n\n
2Z _ \'o0 21 27(z-0)
o e =} et ————
i Zn(Z—i)n

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

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

2z _ ‘0
o e“*=3)r e —~

Pasnoxxenue ¢pynkiuu sin(5z) B psag Telinopa mo cTeneHsM Z UMeeT BUJT
i _ . 1 52n—1 2n—-1
o sin(5z) = Xnoa (D" =5
2n—-1,2n-1
o sin(52) = By ()" T2
o sin(52) = X3, (~1)"

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

zZ

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

(2n-1)!
1 o
Pasnoxxenue ¢pyHKIIMN v B psa Teisiopa B OKpECTHOCTH TOUKK @ = —1 uMeeT BUJ
1 1w n E+)"
o —=- - _1 ~ 7
z+4 3 Ln=o(—1) 3n
1 . n @+
o —= > (1) ——
zZ+4 Zn—O( ) 3n
z+4 n=0 3n
1 1w n+1 @+
o —=- - —1 7
z+4 3 Ln=o(—1) 3n

1

PaznoxeHnne GyHKIUN B psx Teiiopa B okpecTHOCTH ToUkH a = 0 uMmeer Buj

z2+4
1 lge 220
© iz = 3 Lm=0 G
1 1lge z2°
O Tags = 7 &m=0 G
1 lgew 22
© ZZ+4_ZZn=0i2_"
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 o Z7Llin
Z 2 z—1
© 7z = T3Zn=o(= )"

2 z—-1
0 — = Xn=o(=75)"



Tema 5.3. UnTerpanshas Gopmyina it N-id TPOU3BOJHON aHATUTUYECKON (DYHKITHH

sinz
Z—i|=4 @ dZ, A€ KOHTYP UHTCTPHUPOBAHUA Hpo6eraeTc;I B IIOJIOXKUTECIIBHOM
3

81. MWnrerpan |,
HaIIPaBJICHUH, PaBCH

i
o ——

3

z°+5z—4

L Nl dz, T7ie KOHTYp UHTETPUPOBAHUS MPOOETACTCS B MOJIOKUTEITHHOM
2

HaIlrpaBJICHUH, PpaBCH

82. HWurerpan [,
4

—6mi
6ri
4mi
—4mi

o O O O

z

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

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

o0

i

sinz
84. Wwurerpan fIZI=3 e

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

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

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

2mi
o =—
3

o0

i
o —
4
i
o ——
2

Tema 5.4. Hynu ananutudeckoi GyHKIUN



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 IOPAIKA
13
15
12
10

o O O O

sinz __ etg

DyHKIMA e Z umeeT B Touke a = 0 HyJIb MTOPSIKA

4

o O O O

3
2
1

(z%+9)2

z4

DyHKIUA
4

HMEET B Touke a = 3i HYJIb IIOPsSAKA

o O O O

2
3
1

z3-7z%+z 1-iv3

HMECCT B TOUKEC A =

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

e HYJIb NOPsIKA

o O O O

Tema 6.1. Paznoxenue ¢pynkuuit B psag Jlopana

Pan Y% _ o, 27I7lzM cxonures B o6nactu
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 —il}



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| < o0}

{z21<|z+ 1] < o0}

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

Paznoxenne ¢pyHKunn

Yne—1Z"
Yn=1Z"
%Z?‘Lo:l Zn

1
EZ?‘F:—:[ 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 = 2w sBaseTCs 115 QYHKIUU Tooes

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

z+1
Touka z = 0 aBysercs s QyHKIIIH —
VA

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

Jns dynkuuu ctg iTqua z=0

HE SIBJIIETCS] M30JIMPOBAHHON 0CO00M TOUKOM
SBJIAETCS MOJIIOCOM IIEPBOTO MOPSAKA
SBIISICTCS YCTPAHUMOM 0C0001 TOUKOM
SIBJISIETCS CYIIECTBEHHO 0CO00M TOUKOM

— TOUKa Z = 0

Jns (byHKI_[I/II/I
HE SBJISIeTCS I/ISOJII/IpOBaHHOI/I 0c000# TOUKOI
SIBJISIETCS TIOJTFOCOM TPETHETO TOPSIIKA
SIBJISIETCS] 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 mMeer 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
SIBJSIETCSL yCTPAHUMOM 0CO00M TOUKOU
SBIISICTCS CYLIECTBEHHO 0C000# TOUKOM

Moayas VII. BbiueTbl 1 HX NPUIOKEHHUS

Tema 7.1. BerunciieHne BIYETOB () YHKIIUH

1
res———— pPaBeH
A 7° —7

e2i z
reS ——— paBseH
= (2+ 1)°



106.

O O O O

107.

Tema 7.2. BeruuciaeHne KOMIUIEKCHBIX MHTErPaJIOB C MOMOIIbIO BBIYETOB

rae C — OKpy)XHOCTS | Z | = 3, mpoOeraemas B OJIOKUTEIHHOM

.[ zdz
¢ (z-D(z-2*’

HallpaBJICHUU, PABEH

dz _ ) . i
I4—, rae C — mpssMOyroJapHUK ¢ BepmuHamu 2 + 21, -2+ 21, 2_i, -2_1
=z -1 2 2

poOeraeMslii B MOJIOKUTEILHOM HallpaBJIEHNUHU, PAaBEH
Vs

2

o0

108.

o O O O

109.

o O O O

110.

/]

T

2

J ZdZ , rie C — oKpyXHOCTb | Z —3i | =4, mpoOeraeMas B MOJIOKUTEIHLHOM HAIIPABICHUH,
ce -1

paBeH

Ari

zi

2ri

3ri

J- tgz zdz, rae C — okpyxHocTs | Z | = 100, mpoberaeMasi B MOJI0KUTEILHOM HaIpPaBIICHUH,
C

paBeH
—300i
—200i
—500i
—400i

3 1
Z —_
J. e?dz, rae C — OKpYXHOCTH | Z | = 2, mpoOeraemast B IOJIOXKHUTEIILHOM HAIIPaBJICHHH,
Z+
C

paBeH
2r7i



o —2ri
i

o ——
3

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

2m  cos?@
111. fO 13+12cos¢ d¢ pasex

131
o —
45

131
o ——
45

o —

o ——

2t de
112. fo Stsinzg P2BEH

3mV2
2
572
2
2

2

412
2

4
113. fn% paBeH

0 1+sin2
o 2m(VZ-2)
o 2m(v3-2)
o 2m(V3-2)
o 2m(V2-2)
Todx
114. aBeH
) x®+1 P
2r
o ==
3
T
o 2
2
2
o =
3
T
o =
2

115. Imdx paBeH



T
2e*
T

4

@D

E

2e®

7.2.5. 33}13HHH JJIHA OLICHKH C(_l)ODMI/IDOBaHHOCTI/I KOMIIETEHIIHNI
(HaumeHOBaHUE OYEHOUHO20 CpedcmBa)

IIK-7 Cnoco0eH NOHMMATH M IPHMEHATH COBPEMEHHBIH MaTeMaTHYeCKHii annapart B

pelIeHNH 32124 NPOo(dhecCHOHAILHOM 1esITeJIbHOCTH
(k00 u Haumenosarnue komnemenyuu)

OM 3akpbITOro THIIA

3ananue 1

Bri6epuTe HECKOJIBKO MPABIIIBHBIX BAPHAHTOB OTBETA.

JInst BCSIKOro KOMIUIEKCHOI'O YKCJIAa Z OJJHO3HAYHO OINPEEIACTCS
a) Rez

0) Imz

B) |z|

r)argz

n) Argz

[IpaBunbHBIN OTBET: a, O, B, T.

3ananue 2
Br16epuTe 01H npaBUIbHBIA BapHAHT OTBETA.
Ilycts z = x + iy, e x,y € R. Yka3aTs HEBEpHOE PaBEHCTBO.

a)argz = arctg%,ecnn x>0y=0
0)argz = arctg§+ mecnx <0,y >0
B) argz = —arctg%+ mecanx > 0,y <0
r)argz = arctg%— mecmnx <0,y <0
IIpaBUIIBHBIN OTBET: B.

3ananue 3

Br16epuTe 01H npaBUIbHBIA BapHAHT OTBETA.
VYKa3aTb HEBEPHOE COOTHOILICHHUE.

a) |z, + 75| < |z1| + |2,

0) |z, — 7| < ||Zz| - |Z1||

B) |2 =&l (2, 2 0)

lzl
r) Arg (z—:) = Argz, — Argz, (21,2, # 0)

[IpaBuiibHBII OTBET: 0.

Z1

Z2

3aganue 4
Bri6epute o1H npaBUIIbHBIA BapHAHT OTBETA.

Cpenu 3HaueHHIT V=8 uer uncna
a)1l—iV3
0) —2



B) 1+ iV3
r)—1—-iv3

[IpaBuiabHBIN OTBET: T.

3amanue 5

Br16epuTe 01H npaBUiIbHBIA BapuaHT OTBETA.
21T,

BhIpaxkeHHE € 3 3a/1aéT KOMILIEKCHOE YMCII0

[IpaBUIIBHBIN OTBET: B.

3ananue 6

BriOepuTe HECKOIBKO IPAaBUIIBHBIX BApUAHTOB OTBETA.

IMocnenoBarebHOCTh KOMILIEKCHBIX YHcel {w,} MMeeT CBOMM IpeneiaM KOMILIEKCHOE
YHUCII0 Wy = a + ib (a, b € R), ecnu 11t modoro € > 0 Haiaéres takoit Homep N (€), 4To mpu Bcex
n > N(€) BBITIOIHACTCS HEPABEHCTBO

a) |wp, — wo| <€

0)—e<w, —wy<Ee€

B) lwg — wy| > €

1) |lwyg— wy| =€

[IpaBunbHBIN OTBET: a, 0.

3aganue 7

BrIOepuTe HECKOIBKO MTPAaBUIBHLIX BADUAHTOB OTBETA.

[lycts w, = U, + iV, (Up, V;, € R). Yka3zare BepHOE BbICKa3bIBaHUE.

a) Ecim mocnenoBarensHoCcTh {w,} orpanudeHa, To mociemosarensHoctd {U,} u {V},}
OrpaHUYEHBI.

0) Ecium xors 6wl omHa w3 mocienosarenbHoctei {U,} u {,,} orpanmuena, To
IOCJIEI0BATENLHOCTE {W;, } OrpaHHuYeHa.

B) Ecmu mocnenosarensuoctu {U,} u {V,} orpanmyensi, To mociaenoBaTeabHOCTh {w,}
OrpaHUYEHa.

r) ITocnenosarensHOCTh {W, } OrpaHryeHa TOTIa ¥ TOJIBKO TOTa, KOT/a IOC/IEN0BaTENbHOCTh
{|lwy|} orpannueHa.

[IpaBunbHBIN OTBET: a, B, T.

3amanue 8
BribepuTe o1H paBUIILHBIA BapHAHT OTBETA.

i
Vka3zate BepHOe yTBepkacHue. [locnenoBarensHocts z, = (—2)" + -

a) orpaHuYeHa, HO He UMeeT Mpezesa

0) UMeeT KOHEUHBIN TIpees

B) HE OTPaHUYEHA, HO HE SBJIIETCS OECKOHEYHO OOMBIION
I) siBNIsieTCsl 0ECKOHEYHO OOJIBIION

IIpaBUIIBHBIN OTBET: T.

3aganue 9
Bri6epute o1H npaBUIIbHBIA BapHAHT OTBETA.



[lycts w,, = U, + iV, roe U,, V;, € R. YKa3arh JI0)KHOE YTBEPKICHHUE.
a) Eciu cxomutest psf Yop—q Wy, TO CXOAATCS PSIbL Y opeq Up 1 Ygreq Vi
0) Eciu cxomsitest psabl Yopeq Uy ¥ Yipeq Vi, TO CXOIUTCS PSIT Yipeq Wy -
B) Eciu psin ) -1 Wy, CXOIUTCS, TO P Dopeq | Wy | Taxke cxomures.

r) Eciut cxomutest psia Y= | Wy |, TO CXOAUTCS PSII Y pe 1 W,
[IpaBuibHBIN OTBET: B.

3amanue 10
Br16epuTe 01H NpaBUiIbHBIA BapuaHT OTBETA.
YKazath JIO)KHOE yTBEPIKICHHUE.
a) Ecim psin Y p—, Wy cxomutcest, TO aist moboro € > 0 cymiecTByet Takoit Homep N (&), 9To
n+p
npu J1I000M HAaTYpaIbHOM P | J1000M 1 > N (&) BBIOIHIECTCS HEPABEHCTBO |Z ken+1 @ k| <e.
0) Ecau 711_{130 Wy, = 0, TO psifT Y=y Wy, CXOIUTCS
B) Ecim st moGoro € > 0 Haitnércs takoit Homep N (€) 9TO IpH JIFOOOM HATYpaJIbHOM P U
n+
mo6oM . > N (&) BbINONHAETCS HEPABEHCTBO |Yprh | wy| < &, To psan Ype; W), CXOAUTCS.
r) Eciu psin Y- Wy, cxomures, To lim w, = 0.
n-—->oo

[IpaBuibHBII OTBET: 0.
OM OTKpBITOr0 THIIA

Samanue 11
- 1
3anunmTe 3HAYCHUE CYMMBI PSIA Y, peq anr

. 1+2i
[IpaBunbHBINA OTBET: — -

3amanue 12
Wmeer iu MHOKECTBO {2:Z = X + iy, x € Z,y € Z} npeneabHbIe TOYKH?
IIpaBUIIBHBIN OTBET: HE UMEET.

3ananue 13
Wmeet 1 MHOXKeECTBO A = {Z: 0<argz< %, 1<|z| < 2} IPaHUYHBIC TOUKU?

IIpaBUIIBHBIN OTBET: UMEET.

3amanwne 14

BcraButh npomnymenHoe cnoBo. Ecnu cymiectByet Takoe uncio R > 0, uro ans aroboro z €
C; BBITIOJIHSAETCS HEPABEHCTBO |z| < R, TO MHOKeCTBO C; HA3bIBACTCA ...

[IpaBuiIbHBIN OTBET: OTPAaHUYEHHBIM.

3anmanue 15
BepHo 51, uT0 MHOKECTBO {Z = x + iy: 0 < x < 1;y = 0} siBsieTcss HEOrpaHUICHHBIM?
IIpaBUIIBHBIN OTBET: BEPHO.

3anganue 16
. 3
Bepuo 5, 9ro MHOXeCTBO A = {z = p(cost +isint): 1 <p < 2,% <t< En} SABJISIETCSI

3aMKHYTBIM?
[IpaBUIIBHBIN OTBET: HEBEPHO.

3aganue 17
SABnsierca mu kpuBast z = 3it + 2, tae 0 < t < 2, 3aMKHYTOM?
[IpaBuIbHBIN OTBET: HE SABIIAETCS.



3amanue 18
Nmeet nu xpuBas z = 3icost, rae 2w < t < 471, KpaTHbIC TOYKH?
IIpaBUIIBHBIN OTBET: UMEET.

3ananue 19

2 . .
BceraBuTh poInyiieHHoe cl10BO. Y PaBHEHUE Z = -t 3it,t € R, 3anaér ...
[TpaBwiibHEIH OTBET: TUIIEPOOITY.

3aganue 20

1 N
BceraBute npomnymienssie cinoa. HepaBeHcTBO |; + 1| > 3 3amaér ...

o . 1 3
IIpaBUIIBHBIN OTBET: OTPBITHINA KPYT € LIEHTPOM B TOUKE 3 ¥ panuycom .

3ananue 21
3anucarh 06pa3 Touku z = i + 1 pu oTobpaxkenun w = (2)3.
[IpaBuibHbIN OTBET: —21.

3amanue 22
3anucars 06pa3 MHOkecTBa {z: |z| < 2,0 < argz < m} npu oToOpaXkeHun w = z2.
[pasunbHblii otBeT: {w: |w| < 4, w € R}.

3ananue 23
3anucarh JeHCTBUTENBHYIO YacTh QYHKIMH @ = z% + z + 1.
[paBwibHbli otBeT: U = x% — y2 + x + 1.

3ananue 24

3anmcath MHAUMYIO 9acTh QYHKIMU @ = z2 + |z|%.
IIpaBuibHbI OTBET: V = —2xY.

3ananue 25

L
B TOYKE Zy = 00.

3anucath npenenbHoe 3HaueHne QyHKIUU W = a5

[IpaBunbHbIi oTBET: 0.

3ananue 26

SIBnsiercst u yHKuUS w = Im(z3 —5) HempephIBHOW B KakKIOW TOYKE KOMILICKCHOMN
IJIOCKOCTH?

[IpaBHUIIBHBIN OTBET: SABIAETCS.

3ananue 27

Bepro nu, uyto ¢yHKIMS = zImz uMeeT NPOW3BOJHYIO TOJBKO B OJIHOM TOYKE
KOMIIJIEKCHOU IMIJIOCKOCTH?

IIpaBUIIBHBIN OTBET: BEPHO.

3ananue 28
3anucarh 3HaYeHHE NPOH3BOAHON (yHKImH f(Zz) = Rez|z| B Touke z = 0.
[IpaBuibHbIi OTBET: 0.

3ananue 29
3anucars ycnosust Kommm-Pumana s yakuun f(z) = U(x, y) + iV(x,y).
[paBunbhbiii otBet: Uy = V), Uy, = =V,



3amanue 30
Bepno nu, uto pynkius f(z) = Z uurae He auddepenimpyema?
IIpaBUIIBHBIN OTBET: BEPHO.

3ananue 31

BcraButh nponymmennoe cioBo. Ecnu dynkums w = f(z) muddepernupyema B HEKOTOPO
OKPECTHOCTH TOYKH Zy, TO OHA HA3bIBAETCA ... B TOUKE Zj.

[IpaBuibHBINA OTBET: aHATUTUYECKOM.

3amanue 32
BepHo u, uto pynkius w(z) = Im(z?) aBnsercs aHaTUTHYECKOM B Touke Zz = 17
[IpaBUIIBHBIN OTBET: HEBEPHO.

3amanue 33

3anucaTh aHATUTUYECKYI0 Ha BCEH KOMIUIEKCHOM IUIOCKOCTH (yHKIMIO f(Z) ¢ MHUMOM
gacteio V(x,y) = x3 — 3xy2.

[IpaBuibHBIN OTBET: [ = iz3+C , Tae C — nelcTBUTEIbHAS ITIOCTOSTHHAS.

3aganue 34

3arnmcarh yrol oBopoTa oTodpaxkenus w = z* B Touke z = 1 — /3.
[IpaBUIIBHBIN OTBET: TT.

3agaHue 35
3anucaTh K03pPUIMEHT pacTsKeHHs 0ToOpaxkenus w = 3z2 — z B Touke z = 1 + i.

[IpaBunbHbIM oTBET: V61.

3anganue 36
3amucath IMHeHOe oToOpaxkenue w(z), mpu KOTOpoM Touka 1 + i HEmoABMKHA, a TouKa 1
MEPEBOAUTCS B TOUKY .

IIpaBuibHBIN OTBET: W = —iz + 2.
3ananue 37

2z—-1
3ammcars 00pa3 kpyra |z| < 1 npu oToOpakeHnn W = —

[MpaBuibHBIN 0TBET: KPYT |w| < 1.

3amanue 38
3anucath IpoOHO-THHEHHOE 0TOOpaxkeHue, rnepeBosiiee ToUku 1,0, 00 COOTBETCTBEHHO B
Touku 0, oo, i.

o . Z—1

[IpaBunBHBIN OTBET: W = [ —.
VA

3amanue 39
SIBJII€TCSI T YUCIIO 7T KOPHEM ypaBHeHus 1 = e~ #?
[IpaBuibHBIN OTBET: HE SBIIAETCS.

3aganue 40

3 v
SIBisIeTCS JIM YHUCIIO ~, O/IHUM M3 3HAYCHUH BRIPAKEHHS Arctgl?
[IpaBuIbHBIN OTBET: HE SBIIAETCS.

3amanue 41



3anucaTh 3HAYEHHE UHTErpaNa | mz dz,rae L — oTpe30ok MpsiMOii ¢ Ha4alloM B TOUKE Z; =

1 ¥ KOHIIOM B TOYKE Z, = L.
[IpaBwibHbIi oTBeT: (i — 1) /2.

3ananue 42

1+im = _,
3anucarb 3HaYEHHE UHTETpana | o ze “dz.
I[IpaBunbHeli otet: 1+ e~ 1(2 + im).

3aganue 43

shzdz
3amnucaTth 3Ha4YeHUE HHTETpaia f

l21=1 ;e r7ie KOHTYp HHTETrpUpOBaHMs mpoleraercs B
—+zZ(Z+—
4

MOJIO’KUTEIHLHOM HalpaBICHUH.
[IpaBuibHbIN OTBET: 4iV 2.

3ananue 44
. (_z)nzzn
VKa3arh paanyc CXOANMOCTH CTEIICHHOTO PSIa ) peq —7

TpaBunbHblii otBeT: 1/v/2.

3ananue 45
e’ d
——dz
f|Z—1|=1/2 z(z—1)2 ’
npoOeraeTcs B MOJO0KUTEIBHOM HalpaBiIeHUH.
[IpaBuibHbIi oTBET: 0.

3anucaTte 3HA4YCHUE HHTCIrpajia rAc¢ KOHTYP HHTCTPHUPOBAHUA

3aganue 46
(z?-m?)sinz

VYkazaTh NOPSIOK HYS GYHKLIUU ~ B TOUKE @ = —TT.

[IpaBuibHBIN OTBET: 2.

Saganue 47
VKa3aTh 06J1ACTh CXOIMUMOCTH PANA Yo o 27 11Z1,

[TpaBuibHBII OTBET: {Z: % < |z| < 2}.

3ananue 48

VYkazarb TUIT 0cO00M TOUKU Z = 27 A QYHKIUU PR
—C0S z

IIpaBMIIBHBIN OTBET: MOJIIOC BTOPOTO MOPSAKA.

3aganue 49
z L
3anucaTh 3Ha4YeHHE UHTErpaia | C;eszdz, rne C — okpyXHOCTH | Z | = 4, mpoberaemasi B
MIOJIOKUTEITLHOM HAIIPaBIICHHH.

. 16 .
[IpaBunbHBIN OTBET: — < Tt

3amanue 50

o cos(3x)dx
3amnucaTth 3HaYECHUE HHTCIrpaia f .
3 - x4+1

IIpaBunbHBIN OTBET: TE ™ ~.

7.3. OueHoYHbIe CpeacTBa AJsS NMPOMEXKYTOUYHOH aTTECTALMHU MO UTOraM OCBOEHMHSI
JUCIHHMIIIMHBI



7.3.1. Bonpochl K NPpOMeKYTOYHOM aTTecTaluu

Cemectp 4
Ne i/ Bonpocekl K hxk3aMeny

1 [KommuiekcHble uncia U onepanyy HajJ HUMH.

2  |CpoiicTBa MOAYJIS M ApryMEHTa KOMIIJIEKCHOT'O YHUCIa.

3 |[[lonsTue cxoxasuieics NOCIEI0BaTEIbHOCTH KOMIIEKCHBIX YHCEIL.

4 |CBoiicTBa IpeIeoOB NOCIEA0BATENbHOCTEN KOMIIEKCHBIX YHCEIL.

5 [ToHsATHE OrpaHNYEHHOM OCIEI0BATENBHOCTH KOMIUIEKCHBIX Yncell. CBsI3b OrpaHUYEHHOCTH
1 CXOJIMMOCTH.

6 |beckoHEUHO MaJble MOCIEAOBATEILHOCTH KOMIUIEKCHBIX YMCEI M UX CBOICTBA.

7 |beckoHeuHO 6OJbIINE MOCIEA0BATEILHOCTH KOMIUIEKCHBIX YHCEI M UX CBOMCTBA.

8  |Ompenenenue npenena GyHKINN KOMIIJIEKCHOTO IIEPEMEHHOTO B KOHEYHOH TOYKe.

9 Ornpenenenue npeaena QyHKIUH KOMIUIEKCHOTO MEPEMEHHOI0 B OECKOHEUHO yNaa&HHOM
TOYKE.

10 |llonsiTe HENpPEepHIBHOCTH (PYHKITUH B TOYKE M OOJIACTH.

11 [Apudmernueckue cBONCTBA NpeaesioB HyHKIUH.

12  [CpoiicTBa GecKOHEUHO MaJbIX (DYHKITHIA.

13 |CoiicTBa 6eckOHEUHO OOIBIINX (HYHKIIHH.

14 |KommniekcHble yuciioBble psasl. Cymma psija.

15 |lIpu3Haky CXOAMMOCTH KOMIUIEKCHBIX YHCIIOBBIX PSIOB.

16 |CoiicTBa CXOISAIIMXCS PSIOB.

17 AGCOJIIOTHO CXOASIIIMECS KOMIJICKCHBIE YMCIOBbIE Psifibl. CBA3b aOCOIIOTHON CXOIUMOCTH U
CXOIMMOCTHA B OOBIYHOM CMBEICIIE.

18 |Kpurepuii abCOMOTHON CXOTUMOCTH Psijia.

19 [CgoiicTBa aOCOIIOTHO CXOISIIMXCS PSIJIOB.

20 [YcioBHO cxonsmmecs psapl KOMITIEKCHBIX yrcen. [Ipumepsr.

21 |KpuBsble u 007aCTH HA KOMIUIEKCHOW TUIOCKOCTH.

22  |[Ipon3BojiHas GYHKIMU KOMIUIEKCHOM EPEMEHHOMN B TOUKE.

23 |Iuddepennnan GyHKIIM KOMIUIEKCHONW IEPEMEHHOIA.

24  |[IpaBuna quddepeHmpoBaHus.

o5 H606X0,I[I/IN£BIG U JIOCTATOYHbIE YCIOBHA AU(PPepeHIUPYeMOCTH (PYHKIIUM KOMIUIEKCHOM
MEepPEMEHHOI B TOUKE.

26 [[Tonatue QpyHKIMM, AaHATUTUYECKON B TOUKE U O0JIACTH.

27 [TonsiTie KOHPOPMHOTO 0T06pa>1<?H1/1$1 IIEPBOTO U BTOPOro poxa. I'eoMeTpuyecKuii CMbICI
MOJTyJIsl U apT'yMEHTa MPOU3BOAHOM.

28 |[lpoOHo-nuHeiHas GyHKIMS U €€ CBOMCTBA.

29 [[TocTpoeHue IPOOHO-TUHEHHOTO OTOOPAXKEHHSI IT0 00pa3aM TPEX TOUCK.

30 [OroOpaxkeHHne KpYroBbIX 00JIaCTel APYT HA Apyra MpH IpoOHO-TUHEHHOM OTOOpasKEHHH.

31 [Crenennas yHKIMS ¢ HATypaJIbHBIM MTOKa3aTeJeM U e€ CBOMCTRA.

32 |Dynkuwms, oOpaTHas K cTeneHHOW ()YHKIIMU C HaTypaJbHBIM TIOKa3aTesneM, i e€ CBOMCTBA.

33  [KommuiekcHas 3kcrioHeHTa 1 €€ CBOMCTBA.

34  [HatypanbHblii Torapudm 1 ero CBOWCTBaA.

35 [Ompenenenust TpHroHOMETpHUYECKUX (DYHKIIMHA KOMITJICKCHON TIEPEMEHHOM.

36 [Ompenenenus runepbonnyeckux GyHKIMH KOMIUIEKCHOM NepeMeHHOH.

37 [CBolicTBa TpUroHOMeTpHYECKUX (QYHKIMNA KOMIJIEKCHON MEPEeMEHHOM.

38 [CaoiicTBa rumepbonmyecknx QyHKINI KOMIUIEKCHOW IEPEMEHHOIA.

39 [OGpaTHbIE TPUTOHOMETPHUECKUE (PYHKITUH.




Ne n/n

Bonpocekl K dk3aMeny

40 [O6paTHble runepbonnyeckre yHKIHH.

41 [OOmas crenenHas GyHKITHSI.

42  |OOmas mokazaTenbHas QyHKIIHS.

43  Plorapn¢pm KOMIUIEKCHOTO YHCa M0 MPOU3BOJIBHOMY OCHOBAHUIO.

44  [[TonsiTue nHTErpasia OT GyHKIMU KOMIUIEKCHOTO IEPEMEHHOTO.

45 [CpoiicTBa KOMIUIEKCHBIX HHTETPAJIOB.

16 Dopmyiia, CBOAAIIAS BEIUMCICHUE KOMIUIEKCHOTO MHTErpasia K BHIYMCICHUIO MHTErpasia OT
(yHKLIMU 1EHCTBUTEIBHOTO IEPEMEHHOTO.

47 |UnterpanpHas Teopema Komu. Teopema o cocTaBHOM KOHTYpE.

48  [[Tonsitue mepBoOOpa3HON (HYHKIMK KOMIIJICKCHON MEPEeMEHHOM.

49  [KommiekcHsrii anasior ¢popmyibl HeroTona-JleliOHuna.

50 |MuTterpanshas ¢popmyna Komm.

51 |[lonsTue crenenHoro pgaa. O01acTb CXOAUMOCTH CTEIEHHOIO Psijia.

52  [DopMmyibl ISl BBIYKUCIEHUS PaJyca CXOAMMOCTH CTEIIEHHOTO psijia.

53 [[loHsATHE paBHOMEPHO CXOASIIErocs QYHKIIMOHAILHOTO Psijia.

54  |CBoiicTBa paBHOMEPHO CXOJSLIMXCS PSI/IOB.

55 [[Tonsarue psna Teitnopa.

56 |Paznoxenue B psig Teitsiopa OCHOBHBIX 3JIEMEHTapHBIX (DYHKIIUH.

57 |AaTerpanpHas popMysia il BEIYUCICHHS N-I POU3BOIHON aHATUTHYECKON (QYHKIIHH.

58 [[IpocTbie U KpaTHBIE HYJIH aHAJTUTHYECKON (QYHKIIMH.

59 |Cmocobsl onpeenieHust MopsiAKa HyJIsl aHATUTHYECKON (QYHKIINH.

60 [[lonsarue pspa Jlopana. O6macts cxoaumocTH psina Jlopana.

61 l30mupoBaHHble  OCOOBIE TOYKM OJHO3HAYHOM  aHAIMTUYECKOM (QYHKIMM M HX
KaccuuKanus.

62 |Onpenenenue THna 0coboil TOUkM MO BUAY pasioxeHus GyHKuuu B pan Jlopana.

63 [[Tonarue nenoit pynkuuu. [Ipumeps! HeabIx QyHKIMMA.

64 [[lonarue mepomopdHoi pyHnkuuu. [Ipumepsr MepoMopdHBIX QYHKIHHA.

65 [[loHsATue BhIYETa PYHKIMHU B KOHEUHOM M30JIMPOBAHHON 0CO00M TOUKE.

66 [IprMeHeHMe amnmapara BbIUETOB ISl BBIYUCICHUS MHTErPaJioB OT (YHKLUUN KOMIJIEKCHOMN
nepeMeHHO# (OCHOBHAs TEOpEMa O BBIUETAX).

67 DopMyIibl A1 BBIYMCICHHMS BBIYETOB (DYHKUIMH B KOHEYHBIX H30JIMPOBAHHBIX OCOOBIX
TOYKaX.

68 |[ToHsaTue BbryeTa PyHKIIMN B OECKOHEYHO Y/1aIEHHOM TOUKE.

69 |Dopmyiibl Ui BEIYMCIEHUS BhlYE€Ta QYHKIMU B OECKOHEUHO YAATIEHHOM TOUKE.

70 [IprimeHeHue annapaTa BbIUETOB JJIs BBIYUCIICHUS HHTETPAJIOB OT (PYHKIUI JEHCTBUTENbHOM

[IEpEMEHHOM.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NPOBe/IeHUs!
Cemectp . Kpurepuu u HopMbI OLIEHKH

NPOMEKYTOYHOIM

aTTrecTanuu

4 Dk3aMeH (1o OrneHka «OTJIIMYHOY CTaBUTCS MPU

HAaKOIIUTEIILHOMY «OTJIIMYHO» Habope ot 85 1o 100 uToroBeIx
pEUTHHTY) OaJyIoB.

«XOPOoIIOo»

OreHKa «XOpOII0» CTABUTCS MPU
Habope ot 70 10 84 UTOTOBBIX
0asIoB.

«YZOBJIETBOPUTEIILHO»

OLeHKa «yIO0BJICTBOPUTEILHO
CTaBUTCS MpH Habope oT 55 1o 69
UTOTOBBIX OAJJIOB.

«HCYAOBJICTBOPUTCIBHO»

OrneHKa «HEey10BIETBOPUTEIILHO
CTaBUTCS MPU Habope MeHee 55
WUTOTOBBIX 0aJIJIOB.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4yeOHUK, ydeOHOE

Koaun4yecTBO B

Ne nocodue, yue0Ho- TI'on HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK)
n/n MeTOoanYecKoe mocoomne, H3JaHuA ouodoamoreke /
NPaKTHKYM, Jp.) HaumenoBanue 3b5C
1 | A. B. [Tanrenees, A. C. Teopust GyHKIHI KOMITJIEKCHOTO Y4eOHoe nmocodue 2015 OBbC «Jlanb»
SxumoBa NEPEMEHHOTO H OTIEPAIIMOHHOE UCYHCIICHHUE
B IIpUIMepax U 3ajavyax
2 | B. JI. YepHenko Bricmias Matematuka B mpuMepax u YuebHoe nocodue 2016 OBC «IPRbooks»
3agagax. B3 1. T. 1
3 | B. A. Yepuenko Bricmias Matematuka B mpuMepax u YuebHoe nocodue 2016 OBC «IPRbooks»
3amayax. B3 1. T. 2
4 | E. C. Ilon0BUHKUH Teopus GpyHKIMNA KOMIJIEKCHOTO VYuebHUK 2017 9BbC
MePEMEHHOTO “ZNANIUM.COM”
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuk, yuedHoe KosmuectBo B
Neo nocoodue, yuedHo- TI'on HAY4YHOM
ABTOpBI, COCTABUTEIN 3aryiaBue (3arojioBoK)
n/m MeTOouYecKoe mocooue, u3J1aHus oudanorTexe /
NPaKTHKYM, Ap.) HaunmenoBanue 36C
5 3. W. 3BepoBuu BemiecTBeHHBIN M KOMIUIEKCHBIN aHamu3. B | YueOHOe mocobue 2014 9BC «IPRbooks»
6 4. Ku.4. U.6. Teopus aHaTUTHYECKUX
(GYHKIMI KOMIUIEKCHOTO IEPEMEHHOTO
6 | U. M. Ilerpymko [u ap.] Kypc Beiciield MaTreMaTuku Y4eOHoe mocodue 2010 OBbC «Jlanby




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

OBC «JlaHby;
OBC «IPRbooks».

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne
Haumenosanue I1O PerBH3uTEI HOFOB? pa
n/n (nata, HOMep, CPOK JAelCTBUSA)
1 Windows beccpouno
2 Office Standart Beccpouno

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAUMOM sl OCYyIIeCTBJIECHUs
00pa30BaTeILHOIO MPoOIEcca MO0 TUCHUILINHE

n/n

HaumeHnoBaHnue 060py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JJadopaTopuil, MACTEPCKUX U
Ap. 00bEKTOB /IJIsl IPOBEAeHUS
NMPAKTHYECKHUX U JIAa00OPATOPHBIX 3aHATHIA,
NOMeIeHU 1JIs1 CAMOCTOATEIbHOMI
padoThI 00yJaIUXCs (HOMEP ayTUTOPHH)

IlepeyeHb OCHOBHOTO 060pPyA0BAHUS

Y4eOHast ayTuTOpHs IJIsI TPOBEICHUS
3aHATUHN JIEKIIMOHHOTO THUIA. YueOHas
ayJUTOPUS JJIS IPOBEICHUS 3aHATUI
CEMHMHAPCKOT0 THIA. Y4eOHast ayAUuTOPHS ISl
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOJTHCHUS
KYPCOBBIX pa0oT). YueOHas ayAUTOpHs IS
MIPOBEJICHUS TPYIIOBBIX ¥ HHIUBUYaThHBIX
KOHCYJIbTaIMi. YueOHas ayTuTopus Ass
MIPOBEJICHUS 3aHATUI TEKYIIer0 KOHTPOJIS U
npomexxyrounoit arrecrarnuu (YJIK-305).

CToJIbl YYCHHUYECKUE JIBYXMECTHBIC
(MOHOOJIOK), CTOJI MPEIOoIaBaTEIIbCKUHT,
CTYJI, IOCKa ayAUTOpHAas (MeJIOBast)

Y4yeOHast ayTuTOpus JIsI TPOBEICHUS
3aHATHH JEKIIMOHHOTO THMA. Y4yeOHas
ayJIUTOPUS JJIsI TPOBEICHUS 3aHATUI
CEMHUHAPCKOTo TUMa. YueOHas ayIuTopus is
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOJTHCHUS
KYPCOBBIX pa0oT). YueOHas ayaAuTOpHs IS
MIPOBEJICHUS TPYIIOBBIX ¥ HHIUBUYaTbHBIX
KOHCYJIbTalMi. YueOHas ayTuTopus Ass
MPOBEJICHUS 3aHATHI TEKYIIero KOHTPOJIS U
npomexxyrounoit arrectarmu (YJIK-411).

CToJIbl YYCHHYECKHE JIBYXMECTHBIC
(MOHOOTIOK), CTOJ MPEeTo1aBaTeIbCKUH,
JI0CKa ayAUTOpHast (MenoBas)

Y4eOHast ayTuTOpHs JJIsT TPOBEICHUS
3aHITHH JEKIIMOHHOTO THMA. Y4yeOHas
ayJIUTOPHS JJI TPOBEICHUS 3aHATHI
CEMHUHAPCKOT0 TUMNA. Y4eOHas ayTuTopus AJs
KYPCOBOTO IMPOCKTUPOBAHUS (BBITOTHCHHUS
KYPCOBBIX paboT). YueOHas ayAuTOpHs s
MIPOBEJICHUS TPYIIOBBIX M HHIUBUYaTbHBIX
KOHCYJIbTAIMi. YdueOHas ayTuTopus Ais
MPOBEJICHUS 3aHATHI TEKYIIEr0 KOHTPOJIS U
npomexxyrounoit arrectarmu (YJIK-310).

CToJIBl yYCHHYECKHE IBYXMECTHBIC
(MOHOOTIOK), CTOJ MPETo1aBaTeIbCKUH,
CTyJI, IOCKa ayAuTOpHAas (MeJIoBast)




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0UHETOB, J1a00paToOpuii, MACTEPCKUX U
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

VYuebHas ayuTOpUs AJ1s IPOBEACHUS
3aHATUH JEKIMOHHOIO THNA. Y4eOHas
ayJUTOpUs AJIs IPOBEIEHUS 3aHATUI
CEeMHMHAPCKOTo THIa. Y4yeOHas ayAuTOpHs IS
KypCOBOI'O IIPOEKTUPOBAHUS (BBIIOIHEHUS
KYpPCOBBIX pa0oT). YueOHast ayTuTOpHs IS
IPOBE/ICHUS IPYMIIOBBIX U HHAUBUyalbHbIX
KOHCYJIbTAIMK. YdueOHas ayTuTOpus st
IPOBE/ICHUS 3aHATUI TEKYILEro KOHTPOJIS U
npomexxyrouHoi arrecranmu (YJIK-413).

CToJbl yYCHUYECKHE JBYXMECTHBIC
(MOHOOJIOK), CTOJI TIPET01aBaTeIbCKUH,
CTYJI, JIOCKa ayuTOpHAst (MeJIoBas)

VYyebHast ayIuTOpHs U1 IPOBEICHUS
3aHATUH JEKIIMOHHOTO THIA. Y4YeOHas
ayJUTOpUs AJIs IPOBEICHUS 3aHATUI
CEMHMHAPCKOTO THIA. Y4yeOHas ayAuTOpHS ISt
KypCOBOI'O POEKTUPOBAHUS (BBIIOIHEHUS
KYpPCOBBIX pa0oT). YueOHast ayIuTOpus 1Jist
IPOBE/ICHUS IPYIIOBBIX U HHAMBUYaTbHbIX
KOHCYJIbTAIMI. YueOHast ayIuTOpHs JJis
IPOBE/ICHUS 3aHATUI TEKYILEro KOHTPOJIS U
npomexxyrouHoi arrecranmu (YJIK-418).

CTouibl ydeHHUYECKUE ABYXMECTHbBIC
(MOHOOII0K), TOCKa ayauTOpHas 3-x
CEKIIMOHHAs (MeJIoBas), CTOJ
IIPETOAaBATeILCKUN, CTYIIbS, IIPOCKTOP
Acer

Komnrerotepnsiit knacc. [lomemenue amns
CaMOCTOSITeNIbHON paboThl. YueOHas
ayIUTOpUs AJI IPOBEACHUS 3aHATUI
CEMHUHApPCKOro TUNa. Y4yeOHas ayIuTopus AJis
KypCOBOT'O MPOEKTUPOBAHUS (BBITOIHEHUS
KYPCOBBIX pa0boT). YueOHast ayIuTOpHs JJis
IIPOBEJEHUS TPYIIIOBBIX M MHIMBUYaIbHBIX
KOHCYJIbTallMi. YueOHas ayuTopus s
IIPOBEJCHUS 3aHATUI TEKYIIET0 KOHTPOJIS U
npoMexxyrouHoi arrecramuu (I'-401).

CTOBl yYEHHUECKHE, CTYIbS
yueHnueckue, [1K ¢ BbIxonom B ceThb
HNurepHer
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