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MecTo AMCHMILVIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrPaMMBbl

Hucunmmna «Teopust GyHKIMH KOMILIEKCHOTO IMEPEMEHHOI0» OTHOCHTCA K Momyio
CHeLMaNbHbIX pa3[esioB INpeaMeTHOM obmactu  Yacth, ¢GopMupyeMoil  ydyacTHUKaMu
oOpa3oBaTtenbHbIX oTHOWEHHH bioka 1. Jlucuurummael (MOIynM) y4eOHOTO IJjJaHa OCHOBHOMU
npogeccHOHaIbHOM 00pa30BaTEIbHOM MPOrpaMMBbl BBICHIETO O0pa30BaHMs — IPOTrPAMMBI
OakamaBpuata 1o HanpasieHuto noarotoBkun 44.03.01 Ilegarornueckoe o0pa3oBaHue,
HanpaBlIeHHOCTh (Ipo¢uiib) oOpa3oBaTeibHON Iporpammbsl «MaremaTHka», 3a04HON (HOpMBI
00y4eHusl.

IIponiecc ocBOEHMS JUCLMIUIMHBI HCIOJIB3YeT PpEe3yJbTaTbl H3Yy4eHUs Yy4eOHOH
JUCLHUIIIMHBL «MaTeMaTH4eCcKuil aHAIINA3.

Pe3ynpTaThl OCBOEGHUS AMCUUIUIMHBI HeoOXxoxumsbl s IloaroToBku k cpade U clradu
rOCyJapCTBEHHOTO 9K3aMEHa M BBIMONIHEHNUS 1 3aIUThI BBITYCKHON KBATH()UKALMOHHOW PabOTHI
bnoka 3. I'ocynapcTBeHHass UTOroBasi aTTeCTALMS.

1. Ilepeyenr mnJIaHMpyeMbIX pe3yJbTaTOB 00ydeHHs (00pa3oBaTe/bLHBIX
pe3y/1bTATOB) O JMCHUIIMHE

Leabio u3ydyeHus TUCHUIUIMHBI SIBISIETCA MOJATOTOBKA OakanaBpa K npodeccrnoHalbHON
JeATEeTLHOCTH Tefarora o0Opa3oBaTeIbHOM opraHu3anuu. JUCHUIUIMHA TpeJaHa3HayeHa [aTh
OyIoyluM y4YuTelsM MpodeccHOHANbHYIO (TEOPETUYECKYI0 M MPAKTUYECKYIO) MOATOTOBKY B
00J1aCTH TEOPUHU M METOJMKHU OOYUYCHHSI MATEeMAaTHKE HA PA3IMYHBIX CTYIICHSIX 00pa30BaHUsI.

3agayamMu W3y4YeHUs] JUCHUIUIMHBI SIBISIFOTCS. OCBOCHHE CHUCTEMBbI 0a30BBIX IOHSATHUH,
CTPYKTYpP U METO/IOB MaTEMaTUYECKOI0 aHATIN3a B IIIMPOKOM CMBICIIE, Pa3BUTHE YMEHUS paboTaTh
C MaTeMaTH4YeCKMMH OOBEKTaMU BBICOKOTO YPOBHSI aOCTpakuuu, (GOpMUPOBAHHUE CHCTEMHBIX
3HAHUM 10 0A30BBIM pa3jiesiaM COBPEMEHHON MaTEMaTHKH, a TAKXKE MPEICTABICHUHN O CTPYKTYype
MaTE€MaTU4YeCKOro 3HaHUS B LIEJIOM.

B pesynpTaTe ocBoeHMsI mporpaMMbl OakanmaBpuaTa OOYYAIOIIMICS MODKEH OBIAACTh
CIEeYIOIIUMHU pe3yNbTaTaMu 00Y4YeHHUS 10 JUCIUILIMHE (B TaOyuile MPEeACTaBIeHO COOTHECEHUE
00pa3oBaTeNbHBIX PE3yJbTaTOB OOYYEHHS MO IUCHUILIMHE C HWHAUKATOPAMH JTOCTHIKCHUS
KOMITCTCHIIHH ):



Kommerenmus u
WHJIUKATOPBI €
OCTHKEHUS B

OO6pa3oBarenbHbIC Pe3yIbTAThl JUCIUTIIMHBI
(aTamb! GOPMUPOBAHUS JUCITUTLIMHBI )

3HaeT yMeeT BJIafceT
JHCLHIIIHHE

YK-1. Crnocoben OP-1. 3naer o OP-2. YMmeer OP-3. Bianeer

OCYIIECTBJISATH MTOUCK, B3aMMOCBS3U oTOUpaTh u CIIOCOOHOCTBIO

KPUTHUYECKHUI aHaIN3 WHCTPYMEHTAPUS U MPUMCHSITh CUCTEeMaTHU3UPOBAThH

M CHHTE3 MOJIEJIbHEIX 3a7a4 aJIcKBaTHBIE pe3yIbTaThI

uH(popManuy, Pa3IMYHBIX Pa3aciioB WHCTPYMEHTBI JIJISt penieHus

MIPUMEHSATD MaTeMaTHYECKOI0 pelieHuss MOJICNIbHBIX | MOJIEIBHBIX 3a7a4

CHUCTEMHBIHI ITOAXO0/T aHaJM3a B IMHUPOKOM 3a/1a4 pa3IU9HbIX pa3IMYHBIX

JUTS peleHuUs CMBICIIE pasnenoB pasnenoB

IMOCTABJICHHBIX 3aa4. MaTeMaTUYECKOT0 MaTeMaTHYECKOT0

VYK 1.2 — [Ipumensier aHaju3a B IIUPOKOM aHajii3a B

norudeckue Gopmbl U CMEICTIC IIUPOKOM CMBICIIC

MIPOLEAYPHI,

CIIOCOOEH K

pedekcuu mo noBoay

COOCTBEHHOM U

Yy)KOU

MBICIIUTEIbHOM

JIEeITEIbHOCTH.

IIK-1 Cnocoben OP-4. 3naer OP-5. YMmeer

OocBauBaTh U | HMHCTPYMEHTAJIbHbIE MIPUMEHSTH

HCIIOJIE30BATh BO3MOYKHOCTHU WHCTPYMEHTBI

TEOPETHYCCKUE KOMILIEKCHOT'O KOMIIJIEKCHOTO

3HAHUS u aHaau3a JJIst aHaIIM3a JUISL PEIICHUS

MPaKTUYECKHE YMEHUS penieHus 3a1a4 3a1a4

u HAaBBIKU B MaTeMaTHYECKOTO MaTeMaTUYECKOT0

MpeIMeTHON o0nacTu aHalm3a u aHanu3a u

pu penieHnn 3JIEeMEHTapHON 3JIEeMEHTapPHON

npodeccnoHambHBIX MaTeMaTHUKU MaTeMaTUKU

3aja4.

IIK-1.1 3HaeT

CTPYKTYpy, COCTaB H

JIUJTAKTHYCCKHUE

€AVHULBI IPEIMETHON
obnacTtu

(mpenosiaBaeMoro
peaMeTa).
I1K-1.2. YmMmeer

OCYIIECTBISTH OTOOP
y4eOHOro
COJZIepKaHusl ISl €ro

peanmu3aimn B
pasnuYHBIX  Qopmax
oOydeHus B
COOTBETCTBUH c

tpeboBanusimu GI'OC
00.




TIK-3. Cnocoben OP-6. 3Haet o OP-7. YMmeer OP-8. Bianeer
¢dbopmupoBath MIPUKIIATHOM OCMBICJIHBATh CIOCOOHOCTHIO
Pa3BHUBAIONIYIO XapakTepe MPUKIIATHON XapakTep | OpraHu30BbHIBAThH
00pa3oBaTEeNbHYIO MaTeMaTHYECKUX MaTeMaTHYECKUX UHTETPAITUIO
cpeny TUIS Mojiesei, MOJIENIeH, pe3yNIbTaTOB
TOCTHKEHUS MOCTPOCHHBIX Ha MIOCTPOCHHBIX Ha pereHus
JTUYHOCTHBIX, OCHOBE TEOPUH OCHOBE TEOpUH MOJIeIbHBIX 3334
IIPEIMETHBIX u byHKInl GbyHKIMN pa3IMYHbIX
MeTanpeaMeTHBIX KOMILJIEKCHOM KOMIUIEKCHOM pas3zenon
pe3yapTaToOB IIEPEMEHHON U IIEPEMEHHOMN U MaTEMaTUYECKOrO
o0OyueHus CpeICTBAMH | BO3MOXKHOCTSIX UX UCIIOJIB30BaTh X aHaJn3a B
MIPET01aBaEMbIX UCTIOJIb30BAHUS JUIS BO3MOKHOCTH IS HIMPOKOM CMBICTIE B
y4eOHBIX IPEIMETOB. (dhopMupoBaHUs dbopMupoBaHus €IUHYIO CUCTEMY
IIK-3.1. Bnageer | 1mpocCBETUTENBCKUX IIPOCBETUTENIBCKUX 3HaHUU
crocobamu 3arpocoB 3arpocoB

MHTETPaluN y4eOHBIX 00y4aromuxcsl. 00yYaromumxcsl.

MIpeIMETOB TUISE

OpraHu3aIH

pa3BHUBaKOLICH

yueOHOU

JeSTEeIbHOCTH

(MccnenoBaTeNbCKOM,

IIPOEKTHOM,

TPYNIIOBOM U 1Ip.).

2. O0beM IMCHUILVIMHBI B 32YeTHBIX eIHHULAX C YKa3aHUEM KOJINYeCTBA aKaJleMHYeCKUX
YacoB, BbIJeJIEHHBIX Ha KOHTAKTHYI0 palory oOydamommxcs ¢ npemnogasaresieM (1o
BH/JIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4Yar0IuXCs
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3. ConepxaHue TUCHUIVIMHBI, CTPYKTYPUPOBaHHOE MO TeMaM (pa3jeiaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJleMUYeCKNX YaCOB U BHI0B Y4eOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUUECMEA AKADEMUUECKUX UACO8 U
61006 YUeOHBIX 3aHAMUIL

KosnuecTBo 4acoB mo popmMaM oOpraHu3aiiu
o0y4JeHus

n/n HaumenoBanwue pa3zena u Tem

CamocrosTenbpHas padboTa

JleknnoHHbBIC 3aHATHS
[IpakTrueckue 3aHATHS
JlaGoparopHbIe 3aHATHS

10 cemecTp

BBenenue B KOMIUIEKCHBIN aHAIU3.
1. HuddepennmanibHOe NCUUCTICHUE 2 4 40
(YHKIMI KOMIUIEKCHOTO IEPEMEHHOTO
DneMEeHTHI TEOPHH PAIOB U

2. MHTETPAITbHOE UCUHUCITICHNUE PYHKINI 2 6 45
KOMIUIEKCHOTO MTEPEMEHHOTO

Hroro 4 10 85

3.2.Kpamkoe onucanue cooepicanus mem (pa3zoenos) OUCUUNIUHbL

Paznesn 1. BBenenne B komiuiekcHbiil aHaums. Jnddepenuunanbnoe ucumciaenue
(pyHKIHIT KOMIIJIEKCHOI'O ITEPEMEHHOTIO0.

[Tone C KOMIJIEKCHBIX 4YHCel. MHOXKXECTBO KOMIUIEKCHBIX YHCENl Kak OaHaXxoBO
npoctpancTtBo. OkpectHocTd. Pacmmpennass komriuiekcHas Tuiockoctb. Cdepa Pumana.
Crepeorpaduueckas npoexius. [locieaoBaTenbHOCTH KOMIUIEKCHBIX YHCEI. PsiJIbl KOMITIEKCHBIX
ymcesn. KoMiiekcHo3HauHble QYHKIUU JEHCTBUTENbHON IEPEMEHHOM U KpUBbIE HAa KOMIUIEKCHOM
IUIOCKOCTH;  TU(GEpeHIMpOBaHUE M HHTETPUPOBAHME KOMIUIEKCHO3HAYHBIX  (YHKLUH
JIEUCTBUTENbHON TepeMeHHON. DYHKIMA KOMIUIEKCHOW MEPEMEHHOM; €€ NEHCTBUTEIbHAS U
MHHMasl 4aCTH, TEOMETPUYECKOE UCTOJIKOBAHUE; IIPEIET, HEIIPEPBIBHOCTD.

Huddepenunpyembie byHKIUN KOMILIEKCHOU MIEPEMEHHOM. [IpounsBonHas.
['eomeTpuueckuii CMBICI MOAYNss M aprymeHra npousBogHoil. KoHdopMHbie oTOOpakeHus.
VYcnosus Komu-Pumana. Ilondarue ananuTuueckodl (yHKIMU KOMIUIEKCHOW TNEepeMEHHOH (B
TOYKE, B 00JIaCTH; ONpeieeHrne B TepMUHax nuddepeniupyemoctn). ['lapmonndeckue GyHKIUN
Y UX CBS3b C AHAIUTUYECKUMH.

Pazgen 2. DiaeMeHTbI TeOpUM PSiIOB W HHTerpajbHOe HCUYHCIeHUe QYHKIH
KOMILIEKCHOI'0 IIePEMEHHOr0.



[TocnenoBarenbHOCTH U Psiibl (PYHKIUH KOMILJIEKCHOM THepeMeHHOH. CTeneHHbIE psbl:
Kpyr W paguyc cxoauMmoctu. JuddepeHuupoBanue creneHHbIX psagoB. OnpexneneHue
AQHATUTHYECKOW (PYHKLIUU KaK CYyMMBbI CTETIEHHOTO psija. PaBHOCHIBHOCTH ABYX OIpeneleHuit
aHamuTHuecko ¢yHkuuu. HepaBenctBo Komm ans ko3¢ duumeHToB cTeneHHOro psaa.
Bbeckoneunas nuddepeHupyeMocTs aHATUTHISCKON (PYHKIINU.

OKCIIOHEHTa, TPUTOHOMETPUYECKHE U TunepOoJudeckue (QYHKUUUM B KOMIUIEKCHOM
o0macTH, cBsI3b MeXy HUMU. J{poOHO-nuueitHas GyHkius. MHoroznaunsle Gynkmun. [Tonstue
puMaHOBOM mnoBepxHocTH. Jlorapupmuueckas (yHKuMS B KOMIUIEKCHOH ob6sactu. CreneHsb c
NPOM3BOJIbHBIM KOMILJICKCHBIM TOKa3zaTesneM. OOpaTHbIE TPUTOHOMETPHUYECKHE M OOpaTHbIE
rurnepooandeckrue QyHKINH.

WuTterpan oT GyHKIUN KOMIUIEKCHOM IepeMeHHON M0 KYCOYHO-TIaIKoi KpuBoil. Teopema
Kommu. IlepooOpasnast u mnterpan. Murerpansnas dopmyna Komm. Psager Teisiopa u psiabl
Jlopana u ux obnactu cxoguMocTH. Pa3noxkenue ananutudeckoil (ynkium B psin Jlopana.
Knaccugukanus n30aMpoBaHHBIX 0coObIX Touek. Pasnoxkenue B psan Jlopana B okpecTHOCTH
0ECKOHEUHO YAaJeHHOH TOYkH. Bpruer aHanmuThueckoi (QpyHKIUH. BrruncieHne BHIUETOB U UX
IIPWJIOKEHUE K BBIYMCIICHUIO HHTErPajioB.

4. IlepeuyeHb Y4eOHO-METOAMYECKOTO o0ecrieyeHUs] ISl CaAMOCTOSITEIbHOH PadoThI
o0yyarommxcsi Mo JMCHUIINHE

CamocrosrenbHas padoTa CTyJICHTOB SBJIETCS 0c000i (opMoOii opraHu3anuy y4eOHOro
nporecca, MPEACTaBIIOMAs COOOH  IUIAHMPYEMYIO, I[O3HABATENbHO, OPraHW3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTeIbHOCTh CTYJEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIIEMYI0 0€3 TMpsMOM  IOMOINM  IPEroJaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
[ENBI0 3aKpeIICHHE W yriIyOJeHHe MOJIyYeHHBIX 3HAHUA M HABBIKOB, IMOMCK M IpUOOpEeTeHHE
HOBBIX 3HaHUI, a TAK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHU, TOATOTOBKY K MPEICTOALIMM 3aHATUSIM
u sk3aMeny. OHa npeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAUCAHUE JOKIAJIOB,
BBINOJIHEHNE TBOPYECKUX, MHIMBHUIYyaJIbHBIX 3aJJaHU B COOTBETCTBUU C y4e€OHOH MporpaMmoi
(TeMaTHYeCKUM TUTAHOM M3y4YeHHS AUCIUIUINHBI). Tema Jiisi TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoKeHa MpernojaBaTeneM Wik u30paHa caMUM CTYAEHTOM, HO MaTepHall BBICTYIIJICHUS He
JOJKEH  AyOiuMpoBaTh  JIGKIIMOHHBIM — Mmartepuan. PedeparuBHbli  MaTepuan  CIYXUT
JIOTIOJTHUTENBHON HH(popManuel s pabdoThl Ha NPaKTHUECKUX 3aHATHAX. OCHOBHas Lenb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHMM CTYJEHTOB METOJaM CaMOCTOSATEIbHOW paboOThI €
y4eOHbIM MaTepuanoM. sl MOJHOTHI YCBOGHHS TEM, BBIHECEHHBIX B IMPAKTHUECKHE 3aHATHS,
TpeOyercs pabora ¢ mepBoucTOYHMKaMH. Kypc mpemycMaTpuBaeT CaMOCTOSTEIbHYIO paldoTy
CTYACHTOB CO CHelHanbHOM JmuTepaTypoil. CiieayeT OTMETHUTh, YTO caMOCTOsTElIbHas paboTa
CTY/ZICHTOB pe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBITIOJIHIECTCS CUCTEMAaTHYECKH, TUTAHOMEPHO
U 1IeJICHAIIPaBIEHHO.

3amaHus UL CaMOCTOSITETIbHOH ~ pabOTBl  MPEIyCMATPUBAIOT — HCIIOJIb30BaHUE
HEOOXO/JUMBIX TEPMHUHOB W TMOHATUH 1O mpobirematuke Kypca. OHHM HaleIMBalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, IOUCK OuOamorpaduueckoro
MaTepHala ¥ 3JIeKTPOHHBIX UCTOYHUKOB MH(POPMALIMHU, WILTIOCTPATUBHBIX MaTepUaoB. 3aJaHUs
M0 CaMOCTOSITETIbHOH pabdoTe MHaroTCs 10 TeMaM, KOTOpble TPeOYIOT OTONHUTEILHON
npopabOTKH.

O6muii o0beM CcaMOCTOATENbHOW pabOThl CTYAEHTOB IO JTUCHUIUIMHE BKIIOYAET
ayJUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTEIbHYIO paOOTy CTYACHTOB B TEUEHUE CEMECTpa.

AyImuTOpHas CcaMOCTOSITeNIbHAasE padoTa OCYIIECTBIISIETCS B (OpPME BBITOTHEHHS
IPOBEPOUHBIX M JTAOOPAaTOPHBIX pabOT MO JTUCHMIUIMHE. AYAUTOpPHAs CaMOCTOsITeNIbHast paboTa
obecreueHa 6a30i TECTOBBIX MAaTEPHAJIOB T10 pa3jieiaM IACIHUILIAHEI.



BueayauropHas camocTosTenbHas paboTa OCyIIECTBIISETCS B pOpME MOATOTOBKHU K YCTHBIM
BBICTYIUICHUSM (KOMMEHTHPOBAHUE PEIICHU 3a7a4 JOMAITHUX 3aJaHHi, UTOTOBOM KOHTPOJIbHOM
paboThl, TBOPYECKOTO 3a/1aHUA; JOKJIAIbl 110 TEMAM MHIAMBUAYAIbHBIX U I'PYNIOBBIX IIPOEKTOB,

pedepaToB).
OC-7 UToroBasi KOHTpPOJIbHasi padoTa

IIpumepHoOe conepkaHue UTOTOBOI KOHTPOJbHOM PadoThl

1.  Haiitu Bce 3HaYeHHs KOPHS i/ —8 + i8v3 .

2.  IIpencraButh B anredbpandeckoit popme yrcmo Ln (—1—i).
3-i24/3
3. IpencraButh B anredpamdeckoit hpopme uncio Arcth — |
4.,  BpraeptuTh 00J1aCTh, 33/IaHHYIO HEPABEHCTBAMU: |Z -1+ i| >1, Rez<1Imz< -1
5. Onpenenurs BUI KPUBOM Z(t) = 4cosec t—i2ctg t.
6.  BoccTaHOBHTH aHATUTHYECKYIO B OKPECTHOCTH TOUKH Z, = 0 pynkuuto f (Z) 10 U3BECTHOM
MHHMOH 4acTH V(X, y) =3x’y - y® usmauenmo f(0)=1.

7.  Bolumcauth MHTErpasi oT GYHKIUU KOMIUIEKCHOTO TIEPEMEHHOTO I(Zz +1)dz no nanHO#
ABC

kpusoii: ABC —iomannas, 2, =0, 25 =-1+1,2. =1.

7+2
3 I10 CTEIIEHAM Z

8.  Haiitu Bce nopaHoBckue pasnoxenns dyuxiuu | (2) = ————
- 2+12° +212

9. O@yukumio f(z)=2zcosx z+3

pasnokuTh B psij JlopaHa B OKpPeCTHOCTH TOUKU Z, =1.

4

10.  Onpexenuts Tun 0c060it Toukn Z =0 s pyrxwan  (Z) = ze?’.

11 sinz .
. Jusa pynxuuu f(z) = —————— HaliTi U301MPOBAHHbBIE OCOOBIE TOUKH U OMIPEETUTH X
z°(1—cosz)
THII.
2
cos“z+3
12. Bbruucnute UHTErpanl § ———0z
5 210 + 7z
z+—|=1
2
2% +cos 2
13. Bebruucnute UHTErpan :f —— 4z
g=s £
2z dt
14. BpramcnuTh HHTErpal I—
5 v15sint —4

5. IlpuMepHble OLEHOYHBbIEe MAaTepHAIbl [Jisl TPOBeJEHMsA TeKylero KOHTPOJs
ycIeBaeMOCTH M IPOMEKYTOYHOM aTTecTali 00y4alommXxcs o JMCHHIJIMHe

Opranmauml H IIPOBEACHUE aTTECTAIUU CTYACHTA
B Iponecce OLUCHKU 6aKaJ'IaBp0B HCO6XO,Z[I/IMO HCIIOJIB3YIOTCA KaK TPAAUIIMOHHBIC, TAK U
WHHOBAIIMOHHBIC THUIIBI, BHAbI H (bOpMI)I KOHTPOJIA. HpI/I OTOM IIOCTCIICHHO TPaaAWUIIMOHHBIC
cpeacTBa COBCPUICHCTBYIOTCA B pYCJIC KOMIICTCHTHOCTHOI'O MMOAXOJA4.



Leabr mpoBeaeHHsl aTTeCTAllMM — TPOBEPKAa OCBOEHHUS 00pa30BaTEIBHOW MPOTPAMMEI
JTUCIUILIMHBL yepe3 chopMUpOBaHHOCTH 00pa30BaTeNbHbBIX PE3YyIbTATOB.

IIpomeskyTOYHAA aTTeCTALMSA OCYIIECTBISAETCS B KOHIIE CEMECTPA U 3aBEPIIAECT U3YUEHUE
JTUCIUIUIMHBI, TIOMOTaeT OLIEHUTh KPYIHBIE COBOKYITHOCTU 3HAHUW M yMEHMH, (HOpMUPOBaHUE
ONPEAEIEHHBIX KOMIIETEHIIUMN.

OLEHOYHBIMH CPEJICTBAMH TEKYILETO OLICHUBAHUS SIBISIOTCS: MaTEpPHaIbl KOHTPOJIbHBIX
paboT, UHIUBUIYATbHBIX M TPYIIOBBIX 3aJaHUI, UTOTOBOM KOHTPOJbHOU paboThl. KoHTposb
YCBOEHUSI MaTepHaia BeIETCs PEryJsipHO B TEUEHHE BCETO CEMECTPa Ha MPAKTUUECKUX 3aHATHUSX.

Ne CPEJICTBA OHEHUBAHMUAI,

n/m UCIIOJIb3YEMbIE€ JIJISl TEKYIIETO OO0pasoBarenbHbIC
OLICHUBAHMsI [TOKa3aTes pe3yabTaThl JUCLUIUIMHBI
(dbopMHpPOBaHUST KOMIIETEHIIUN

1. OueHo4yHbIE CpeCcTBA OP-1. 3HaeT 0 B3aMMOCBSI3U HHCTPYMEHTApUS U

AJIS TeKyllei aTTecTauuu MOJICNIHBIX ~ 3a/lad  Pas3iIMYHBIX  Pa3/esioB

MaTeMaTHYECKOro aHaJIM3a B IHUPOKOM CMBICIIE

OC-1 UnnuBuayansHoe / OP-2. VYmeer orOupaTh U NPUMEHATH

IpyIIIOBOE 33/1aHUE a/IeKBaTHble MHCTPYMEHTHl JJsl  PELIeHHUs

OC-2 NUnnuBuayansHoe / MOJIETIbHBIX 3314 pa3IMYHbIX  pa3fesioB

IpyMIIOBOE 33/1aHUE MaTEeMaTHYECKOro aHaJIM3a B IHUPOKOM CMBICIIE

OC-3 UanuBuyansHOE / OP-3. Brnaneer CIIOCOOHOCTBIO

IpyMIIOBOE 33/1aHUE CHUCTEMaTH3UpPOBaTh  PE3y/NbTaThl  PELICHUs

OC-4 NnnuBuayansHoe / MOJECJBHBIX  33aJad  Pas3JIMYHBIX  pa3leioB

IpyMNIIOBOE 33/1aHUE MaTeMaTHYECKOro aHaJIM3a B IUPOKOM CMBICIIE

OC-5 NnnuBuayansHoe / OP-4. 3HaeT HHCTPYMEHTAJIbHbBIE BOBMOKHOCTU

IpyMIIOBOE 33/1aHUE KOMILJIEKCHOTO aHaju3a JJIs pelleHus 3ajgad

OC-6 NnnuBuayansHoe / MaTEeMaTUYeCKOr0 aHajdu3a M 3JIEMEHTapHOU
IpyMIIOBOE 33/1aHUE MaTeMaTHKU

OC-7 UtoroBasi KOHTpOJIbHAs OP-5. VYMeer mpuUMEHSATb HUHCTPYMEHTHI

pabota KOMIUIEKCHOTO aHaju3a JJIs pelleHus 3agad

2. OueHo4HbIe CpeAcTBa MaTeMaTHYECKOTO aHajih3a W dJIeMEHTapHOU
A TPOMEXKYTOYHOM MaTeMaTHKH

arrecTaumu OP-6. 3HaeT 0 TMPUKIAJAHOM XapakTepe

MaTeMaTUYeCKUX MOJENel, MOCTPOEHHBIX Ha
OC-8 Dk3ameH B (opMe YCTHOIO | OCHOBE  TeOpud  (PyHKIMH  KOMIUIEKCHOM
cobecenoBanus / ITOroBeIii TeCT MepEMEHHOMN u BO3MOKHOCTSIX 1704
HCTIOJIb30BaHUS TSt (hopmMupoBaHus
MIPOCBETUTEIHCKUX 3aIIPOCOB 00yUYaAIOIIUXCS

OP-7. VYmeer ocMmbICIUMBaTh NPUKIATHON
XapaxkrTep MaTeMaTHIeCKUX MOJIEIICH,
MOCTPOCHHBIX Ha OCHOBE TEOpUU (YHKIUI
KOMIUIEKCHOM MTEPEMEHHOMN U MCIOJIb30BaTh MX

BO3MOXHOCTH TUTS (dhopMupOBaHUS
MIPOCBETUTEIIBCKUX 3aIIPOCOB 00 yJAFOIITUXCS.
OP-8. Bnaneer CIIOCOOHOCTBIO

OpTraHHU30BbBIBATH HMHTCTpAllUIO PE3YJIILTATOB
pemicHuA MOACIBHBIX 3aga4 PAa3JIMIHBIX
pa3aciion MaATEMaTHYICCKOI'O aHajJIn3a B
IMHUPOKOM CMBICIIC B CIMHYIO CUCTCMY 3HaHU




Mamepuanst, ucnonv3yemole 011 meKyuie2o KOHMpPOJis ycnesaemocmu
o0yuaruuxca no OucyunaIuHne

OC-1 UnauBuaya bHOe / TPYNIIIOBOE 3aJaHHe

Pemure ypaBaenue. M300pasute pernieHue Ha KOMIUICKCHOH TIIIOCKOCTH.

2'+16=0; 2° +|2| =0; z+|z|=2+i.

N300pa3uTte 1 ONUIIUTE MHOKECTBO TOYEK KOMILIEKCHOM MJIOCKOCTH, YIOBIETBOPSIOIINX
3aJIaHHBIM yCIIOBUSIM: Rez > —1; |Im Z| <2;3< |Z + 2—i| <6.

BrersicauTe, kakas JIUHUS 3aJaeTCsd Ha KOMIUIEKCHOM IUIOCKOCTH KOMILICKCHO3HAYHOM
bynkuumeit nefictButenbHOro aprymenTa. Mzodpasure TMHUIO.

z=t*+it —oo<t<+o0.z=2it -1<t<1l.z=-3i+e" 3z <t<5r,

Bbigenure AeHCTBUTEIBHYIO U MHAMYIO YacTd GyHkimn W = f (Z):
Wit

z+i-W=2 +|7] _

[TpencraBpTe GyHKINIO W = W(X, y) Kak QyHKIHIO W = f(z) MEPEMEHHOIO Z = X +1y :
W= Z — IXz 3 2 (3 2

XTIyt .w=y —-3Xy+ y+|(x —3xy —x)_

Haiinure ananmutudeckyro ¢ynknuio f (Z) =U+IiV 00 3aJaHHOW AEHCTBUTEIHLHON WIU
MHHUMOM YaCTH.

v(x,y)=x*=3xy?.u(x,y)=xe*cosy —(y +1)e*siny f(0)=i
OC-2 UnuBuayajbHoe / TPyNIIOBOe 3aaHue

HaiinuTe nuHeinyo GyHKIHIO, 0TOOPaXKAOIIYI0 TPEYTOJIBLHUK ¢ BepiunHami |, 1+ 2i, 3i
Ha MOJJ00HBIN €My TPEYTOJIbHHK ¢ BepmuHaMu 1—i, 2—2i, 3—i . Pemenue conpoBoauTe
WIUTIOCTPALTUEN.

Otser: W=—i(z+1).

Haiinure npoOHO-NMMHENHHYIO (QYHKIIHIO, KOTOpast oToOpaxkaeT Touku 0, 1, co mimockocTu Z
COOTBETCTBEHHO B TOYKH -1, 0, 1 mIockocTH W.

OTtBeT: W=Z—_1.
z+1

o 1 .
Haiigure oOpa3 nuHuM rpu otodpaxeHnu W = — . PelieHue conpoBoiuTe WILTIOCTpAIUeH.
z

a) mpaMas Y = X; b) mpamas y = 2; ¢) okpyxHOCTH (X —1)2 +y?=1.
2
Otser: a) npsiMast Y =—X ; b) okpykHOCTb X* + (y + Zj = % ; C) mpsiMast X = % .
Hauepture rpaduk ¢pyukmun y = f (X)
a) f(x)=[sinix|; b) f(x)=le™|.
Pemnre ypaBHeHue.

a)sinz=2;b) cosz=0.
Orer: a) z:%+27zk+iln(24_r\/§), kezib)z=2+mk keZ.

BrruncianTe 1 NOKa)KUTe HECKOJIbKO 3HAUYCHUM Ha KOMIIEKCHOM IIJTIOCKOCTH.

a) Ln(L+i); b) Ln(-1+iv3).



Otger: a) IN+/2 + i(% + 27sz ~ 0,3645 + i[% + 27zkj, keZ;

b) In2+ i(%ﬂzﬂkj ~0,6031+ i(%’% 2ﬂkj, keZ.
7. Bwlumcinure M mpeACTaBbTE OTBET B MMOKA3aTENbHOU (popme.
NI+
a) [%j 1b) 17;¢)i';d) (—1).
T ok il 24k-Z S
Ortser: a) e* ’ e( ‘J, keZ:;b)e’™ keZ;c)e? e kez;d) e™*  keZ.

OC-3 UuauBuayaibHoe / TPyNIIOBOe 3aaHNue

1. BeluucnuTe UHTErpalbl, MPEJCTABUB MX B BUAEC KPUBOJIMHEUHBIX MHTETPAJIOB BTOPOTO
pona.

2 o
a) J.|Z| dz, ' — okpy>XHOCTB |Z| =1, 00XOAUTCS MPOTUB YACOBOH CTPEIIKH;
r

b) j zRez dz, T — okpykHOCTH |Z| =1, 00XOIUTCsI B HANPABJICHUH YaCOBOW CTPEIIKH;
r

C) IZ IMmz®dz, T — HIKHAS HONYOKPYKHOCTH |Z| =1, oOxomuTcs B HampaBlICHUU
r
4acOBOH CTPEJIKHY;

2
d) J.e‘z‘ Rezdz, I' — orpe3ok npsimMoii ot Touku Z, =0 10 Toukn z, =1+i;
I

T 1 .
Otsersl: a) 0; b) 0; ¢) E; d) Z(e2 —1X1+ I).
2. BblunciuTe UHTErpalibl, 331aBas MyTh HHTETPUPOBAHUS MTAPAMETPUICCKUM YPAaBHCHUCM.
a) I |2|dz,
r
1) I' — npsmMonuHEHHBIN 0Tpe3ok Z, =—1 no Toukn z, =1;
2) T — HIXKHSS TOITYOKPYKHOCTb |Z| =1c navyanom B Touke Z, =-1,;

b) IZ dz, I' — 3aMKHYTBIH KOHTYp, 00pa3oBaHHEIA Ayroit mapabomsl Y =—X +1u
r

OTpe3KoM ocu alcuucc, 0OXOIUTCS TMPOTUB YacOBOM Y

CTPEJIKH; ?
Z
Cc —dz, T — KoHTYp, N300paKEHHBIH HA PUCYHKE. // \
) 1 ; yp p pucyH . s

Otsethl: a) 1) 1; 2) 2; b) 0; ¢) 4.
3. Beoruumcniure wuHTErpansl (MyTh HMHTETPHUPOBAHUS OOXOOUTCS B IMOJIOKUTEIHHOM
HaIIPaBJICHUN).

3.1 f%,a) I:z-2i|=1;b) I':[z+i]=2,
r

dz . .
3.2. iz%l’a) I:|z-2i|=2;b) I':|z+2i|=2.

OtBetnl: 1.a)0; b) 27;2.a) 7;b) — 7.
4. BbrunciIuTe HHTETPAITBIL.



1 0 1+i 1
dz dz
a) |(3z2* =22z b) [zcoszdz;c) |—:;d) |—=, BbIOpaTH Ty BETBH KIuu vz ,
) [t 22"}z | ) [ 53 [ subpam. 1y serss gy
JUISI KOTOpO# ~/—1=1.
OTBeTHI: a) g( ) b) 1+sh1l-chl; c) d) 2( —I)

5. Bpluuciure wuHTErpanbl, HCHOJIB3YS I/IHTerpanLHyIO dopmyny Komm (okpyxkHOCTH
00XOASTCS B MOJIOKUTEILHOM HAIIPABJIEHUN ).

(z+i) ol 1 : _
5.1. i Sz, I':z|=1;b) I':|z-1=1.
5.2. ;{%,a)F:|z—i|=1;b)F:|z+i|=1.

Otgetsl: 1. a) f—ém :0)0;2.a) 7;b) —

6. Brruucaure HUHTEr'pajibl, UCTI0JIb3YSd UHTCTPAJIbHYIO (bOpMy.TIy Komm JJIA IIPOU3BOJIHBIX.
e’ sinz
6.1.a) § S;dz;b) § ——=;dz.
BExs 2=t (z+i)
dz . dz

I I g
Leg? Lo

Otsetsl: 1. a) 27 ; b) —zshl; 2. a) %; b) —%.

6.2. a)

OC-4 UnuBuayajibHOe / TPYNIIOBOE 3a]aHue

1. Haiigute kpyr CXO,Z[I/IMOCTI/I CTEIEHHOTO psja.

2" z+|
a)§3 z 3n+1 2n 1) '

n=0
OtBer: a) |Z|<3; b) |Z+I|<6.
2. Paznoxute QyHKIUIO f(z) B psan no creneHsM z—a. Onpenenure Kpyr CXOAUMOCTH
psna.
a) f(z)=e", a=i;h) f(z)=

OtBert: a) Zez' (z-i) |z <o0; b) Z

3. Haiigure O6J‘IaCTI> CXOJIMMOCTH PsJIa.
0 ZI’] —0
, b —i)
a) n;ﬁ" 1 ) n:Zl(z i)
Otser: a) 1<|7|<3; b) |z—i[>1.

4. Paznoxwute pynkiuio f (Z) B psa JlopaHa B yka3aHHOM KOJIBIIE.
1

a) f(z):ﬁ, 0<|z|<1; b) f(z)=2%2, 0<|z|<o0.

L

, a=-1.
z+4

3n+1 z+1 |z+]]<3.

Otser: a) iz b) z iz



1
Haiinmure Bce BO3MOXKHBIC pa3ioXeHUs (YHKIUN f(Z): 71743 B psa Jlopana no
2" —47+

crenensima) z—1; b)z.

RN A _ 1 20 12
OtBer: a) 4; o npu O<|Z ZIJ<2, 2;(2_1)n+1 npu |Z ]J>2,

1°° n 1 =, z" 1S 1 (4,
) 232 (gt ) o <t 23 S o 1< <3, 13 )

n=0 0 n=0 z

npu |Z| > 3.
Pasnoxure dynkumio f(z) B psin JIopana B OKpecTHOCTH GECKOHEHHO YIATEHHOH TOUKH
U YKaXHTE 00JIaCTh CXOIMUMOCTH PSifIa.

Z3
) )=

COSZ

b) f(2)=—3

2n-3

OTBGTIa)Z+2+inz%,1<|2|<+00;b) i(—l”Z 0 <|z| < +0.
n=1 n=0

"
OC-5 UnuBuayajbHoe / TPyNIIOBOe 3aaHNue

SIBnisieTcst 1M TOUKa Z = Z, U30JIMPOBAHHOM 0CO00H TOUKOH PyHKIMM W = f(z)?
1 1

a) f(z)=cos—, z,=1;06) f(z)=sec—, z,=1.

) f(2)=cos——, 2,=1;6) f(z)=sec—, 7,

OrtgerT: a) aa; 0) HeT;
SIBJISIETCS JTM TOUKA Z = oo M30JMPOBAHHOH 0COGeHHOCTBIO BhynKimu W = f(2)?
2) f(z)=MZ 56 1(2)- 1
z° sin z
OrtgerT: a) na; 6) HET; B) J1a; T) HET.
Ornpeenute HEU3OJIUPOBAHHYIO OCOOYIO TOUKY Z=7Z GYHKIUH W= f(z) U YKaXKUTE

IOCICI0BAaTCIbHOCTD 0COOBIX TOYEK {ZkL JJIA KOTOpOﬁ Z=7 SsBIgeTCA npeneanoﬁ

TOYKOH.
1 !
a) f(z):tgz—_1,6) f(z)_cosm'
Ortger: a) 7 =1, {zk}={1+ﬂ(%2k)};6) 7 =0, {zk}:{k+%};3) 7=0, {zk}:{i}

.Beronyk e Z .
Haiiiute Bce M30MMpPOBaHHBIE 0COObIE TOUKH z hyHKIMH W = f(2). VauTeiBas noseneHue

(GYHKIIMM B OKPECTHOCTH OCOOOM TOUYKH, YCTaHOBHUTE €€ xapakrep. B ciyuae, xorna
oco0ast TouKa SBISETCS MOJIIOCOM, ONPEEIIUTE €ro MOPSIIOK.

3 1
2) f(2)=— 21 6) f(z)= e
(z+2)(z-3) 2’ -4
OtBeT: a) z, =—2 - MOMIOC 2-TO NMOPsAJAKA, Z, =3 - IPOCTOM MOJIOC, Z, =00 - yCTPaHUMAas
ocobas Touka; 6) z, = 2 - CyIIECTBEHHO 0c00asi TOUKa, Z; = —2 - IPOCTOM MOJIIOC, Z, = o0
- ycTpaHuMas ocobast TOUKa.
Haiiute BCe H30MMpOBaHHBIE OCOObIEe ToukMm z dyHkmuu W= f(z). Vunremsas

paznoxkenue QyHkuuu B psija JlopaHa B OKPECTHOCTH OCOOOM TOUKH, yCTaHOBUTE €€
xapaktep. B cimyuae, korma oco0ast TOUKa SBISETCS MOTIOCOM, OMPEACIIUTE €0 MOPSIIOK.



. .1 1 sinz COS z
a) f(z)=sinz+sin=;6) f(z)= ;B) f(z2)= ;1) f(z)="—;
z z
Otsert: a) z, =0, Z, =00 - CYILIECTBEHHO 0COObIE TOUKH; 0) z, = 0- ycTpaHuMas ocoda
TOYKa, Z; =0 - CYIIECTBEHHO 0c00as TOUKa; B) z, = 0 - ycTpaHuMas ocoba TouKa, Z; = oo
- CYILECTBEHHO 0c00as TOUKa; I') z, =0 - MOMOC 2-TO MOpsAJaKa, Z; =00 - CYIIECTBEHHO

oco0as Touka.
OC-6 UnauBuaya bHOe / TPYNIIIOBOE 3aJaHHe

1. HaiiguTe BbIUeTH GYHKIUU W = f( ) BO Bcex €€ 0COOBIX TOUKAX.

0 10)=T2:6) 1(2)=zet:m) 1(0)- ey

i 1 _ 1 _A-sinz
1) f(Z)——Z4+1,e) te)=o: (Z)_sin1,3) f(Z)_(zz—ﬁ)z'
z

OrtBer: a) Rgosf(z):l; Res f(z)=-1;6) Resf(z) % esf(z):—%;

o) Res 1(2)==15% s Res 1(2)= =% Res 1(2)= 151 Res 1(2) =0,
f

: _ 1, _ 1
r) F\Zgosf(z):l, Rlesf(z)_—E, I?Ze_lsf(z)_ > Res

) Resf(z)z%k, z,=e4 2 k=0123; Res f(z)=0;

e) Res f(z)=1, z, =27ki, ke Z;x) Resf(z)=(_1)k+l . Z, _ L1 okez;
7 Zx 7Z'2k2 7K
3) Res f(z)=0.

=2
2

2. BpruucnuTe KOHTYPHBII HHTETPAJ, IPUMEHSIS OCHOBHYIO TEOPEMY O BBIYETaX.
1
z

721 ' el .
a) 213(z+ dz; 6)§2ﬁ—>z e jl L4210 fz —dz;
1) § [d2:0) § 0w {sm dz:3) { ez++11

o= £ =2 2 2= |2=4

OtBet:a) 0;0) 0;8B) —27 ;1) 27; 1) 0;€) — 27 ;%) 27 ;3) —4z;u) 27 ; k) 0.

Mamepuanwi, ucnonv3yemole 014 RPOMENCYMOUHO20 KOHMPOIA YCheeaemMoCmu
odyuarowuxca no oucyuniune
OC-8 Dk3ameH B popMe YCTHOTO codeceT0BaAHUS
IIporpamma 3x3amena

Pasznen 1. Beenenue B komiuiekcHbIi aHaau3. J{uddepennuanbHoe ncunciaenne GpyHkumii
KOMILIEKCHOT'0 IIePEMEHHOr0



17.

18.

19.

20.

21.

MHOXecTBO KOMIUIEKCHBIX unceln. PacmmpenHas koMIuiekcHas miockocts. Chepa Pumana u
cTepeorpaduueckast MpOeKIHs.

@YHKIMHA KOMIUIEKCHOIO aprymMeHTa: JIEHUCTBUTENIBbHAsT M MHUMas 4acTb, Mpenell,
HEIMPEPBIBHOCTD, TPUMEPBI.

[IpousBomHass  (YHKIMU  KOMIUIGKCHOM  mepeMeHHoW.  YcmoBus — Kommu-Pumana
muddepeHIpyeMoCcTH (YHKIIUU KOMIUIEKCHOM nepeMeHHoi. OnpeaeneHue aHaIuTHYECKOM
¢byHKIMN.

Omnpenenenve aHanutudeckol Qynkuuu. ['apmonuueckue ¢yHkuu. BoccranoBienue
AHATUTUYCCKOW (DYHKIIMHU TIO €€ IeWCTBUTEIHHON WIIM MHUMOW YacTH.

I'eomeTpuueckuil cMbICT MOIYyJs M apryMeHTa MPOU3BOAHON (YHKIIMH KOMILIEKCHOM
nepeMeHHoi. KoHpopmHbIE 0TOOpaXkeHusI.

Paznen 2. DjieMeHTbI TEOPHUH PSIIOB U HHTErPaJibHOE HCUYUCIeHHE (PYHKIUI KOMILIEKCHOTO
nepeMeHHOro.

22.

23.
24.

25.
26.
217.
28.
29.

30.
31.

32.
33.

34.

35.

36.

37.
38.

WHTerpan KOMIUIEKCHO3HAUHOW (YHKIMKM KOMILJICKCHOH I€pEeMEHHOW BIOJNb KPUBOW:
OIIpEeZICNICHUE, CBEICHUE K KPUBOJIMHENHOMY MHTETPAly BTOPOIO poja.

WuTterpanpaas Teopema Komm 115t 0IHOCBSI3HOW 00JIACTH, €€ CIEICTBHSL.

HezaBucumocTh MHTerpajia aHaJUTHYECKOW (YHKIMM OT MYTM HMHTEIPUPOBAHMUS.
[lepBooOpasnas. ®opmyna Herotona-JleiiOnuma.

WuTterpanbHas Teopema Koy 17151 MHOTOCBSI3HOM 00J1aCTH.

Wuterpansaas popmyna Komm.

DKCIIOHEHTa B KOMIUIEKCHOW 00J1acTH U ee CBOMCTBa.

CuHHYyC 1 KOCUHYC KOMIUIEKCHOTO apryMeHTa, ux cBorcTBa. @opmMyiibl Ditepa.
I'unepOonuyeckue GyHKIMU B KOMITJIEKCHOM o0nacT. CBsA3b MEXy CHHYCOM U KOCHHYCOM
U TUNIEPOOTMYECKIMH (DYHKIMSIMUA B KOMITJICKCHOH TJIOCKOCTH.

Jlorapudmuueckas GyHKIUS B KOMIUIEKCHON 00JIacTH.

Omnpenenenne CTENEHN ¢ KOMIUIEKCHBIM ToKa3zaresneM. CteneHHas pyHKIUS B KOMIUIEKCHOM
obnactu. Panukan, rinaBHas BeTBb paaukaina. [lokasarenbHas QyHKIUS — Kak MHOIO3Ha4Hast
(GyHKIHS B KOMITIEKCHOH TIOCKOCTb.

OOpatHble TpUTrOHOMETpUYECKHE (PYHKIIUN B KOMITJIEKCHOM 00J1acTH.

CreneHHbIe psAIbI B KOMIUIEKCHON 00J1acTH: 00JaCTh CXOJAUMOCTH, PAIUyC CXOIUMOCTH. Psi
Telinopa ananmutnueckoit pyHKuuHU. PaznoxeHne aHanUTHYECKON QYHKIIMM B CTEIIEHHOM psil.
Bropoe omnpenenenue ananutuyecko QyHkuuu. beckoneunas nuddepenuupyemMoctsb
aHAJTMTUYECKON (PYHKIINU.

Psnpt Jlopana: o6macts cxoaumoctu. Paznoxenue QyHKIMN, aHATUTUYECKON B KOJIBIIE, B PAT
JlopaHa.

N3onmupoBanHbie 0COOBIE TOYKH aHAMUTHYECKOW (GyHKIUU. JIOpaHOBCKOE pa3iioKeHue
(GYHKIMU B OKPECTHOCTH M30JIMPOBAHHOM 0co0oi Touku. Knaccudukanus n301upoBaHHBIX
0co0bIX ToueK. beckoHeUyHOCTh Kak 0co0asi TOUKa aHAIUTUYECKON (PyHKINU.

Beruets! ananutnyeckoit pynkiuu. Teopema o Beruerax. Teopema o MOJHONW CyMMe BBIUETOB.
Brruncnenue BoIYETOB aHATUTUYECKON (YHKIIMU B IPOCTHIX M KPATHBIX MOJIOCAX.
IIpMeHeHNEe BEIYETOB K BBIUMCIICHUIO MHTETPAJIOB.



OC-8. UTtorosBhlii TecT
1. Ha xoMIuieKCHOM IIOCKOCTH MOKa3aHbl pe3yabTaThl U3BJICUCHUS KOPHSI. . .

3

x’+y2=4

-3

V4
V2

V=8

0w

2. Ha komrmiekcHOM MII0CKOCTH H300paKeHO MHOKECTBO TOYEK, YOBIETBOPSIONINX YCIOBHIO. ..

(|z—5-=2i] <9,

A. ( [Imz+ 3| <2
5 ‘|Z+5+2i|S3,
' IImz+3| <1
B "|Z—5—2i|$3,
"(|Imz+3]<1
I :|Z+5+2i|S9,
" (|Imz-5]<1

3. JleticTBUTENBbHAS YaCTh KOMILIEKCHOTO uncia Ln 1 paBHa...

A1
b. O
B. 2nk,keZ



I ’%‘,kez

4, MHuuMas 4acTh KOMIUIEKCHOTO uncia Ln 1 paBHa...

A1
B. 0

B. 2k, k€Z
r nz—k,keZ

5. JIuHuA Ha KOMIUIEKCHOW TUIOCKOCTH SIBIISIETCS Ipa)MKOM KOMIUIEKCHO3HAYHON (PYHKIUU
z(t) = x(t) + iy(t) neHCTBUTEIBLHOIO MEPEMEHHOTO L. ..

z=3cost+ 5isint, t € [0;2
z=>5cost+ 3isint, t € [0; 27
z=3cost—D5isint, t € [0;2
z=>5cost — 3isint, t € [0;2

Rl

6. BoccTaHOBHUTH QHATMTUYECKYIO B OKPECTHOCTH TOUKU Z, = 0 ¢yHKuUMIO f(Z) 110 U3BECTHOMN

MHUMOI#T yactu v(x,y) = 8xy + x u 3Hauenuro f(0) = 0.

7. BBIUHCIUTH MUHTETPal OT (QYHKIMM KOMILIEKCHOro TepemenHoro [(z + 1)dz mo koHTypy
ABC —nomannasn, 2, =0, 2, =-1+1,2. =1.

8. Ompenenuts i oco6oi Toukn Z =0 mus pyaknuu f(z) = %
OTBeTHI K HTOTOBOMY T€CTY
Howmep 3ananus 1 2 3 4

BapuanTt oTBera r b b B b




B KoHIIe M3y4eHUs JUCIHUIUIMHBI TOABOJSATCS UTOTH paOOThI CTYICHTOB Ha JICKITMOHHBIX U
MPAKTUYECKUX 3aHATHUSAX IyTEM CYMMHUPOBaHUs 0aJIOB, HAOpAaHHBIX B TEUEHUE CEMECTpA.

Kpurepun oueHuBaHusi 3HAHUI 00y4AIOIIUXCA M0 JUCHUILIIHHE

Dopmuposanue 6a1bHO-PEUMUH20801 OYeHKU pabombl 00yUaAWUXCs

[ocemenmne Pabota
[Tocemenue Hrorosas cymma
. MPAKTHYCCKUX Ha MPAKTUYECKHUX DK3aMeH
TeKIUi . 6amioB
3aHATHI 3QHATHUSIX
1x2=2 1x5=5 229 64 300
Kpumepuu oyenusanusa pabomwl o6yuarowe2ocs no umozam cemecmpa
PesynbTar bamner (3 3E)
COTITUYIHOY 271-300 6ammoB
«XOPOIIO» 211-270 G6anmoB

151-210 6asutoB
0-150 GasyutoB

«YHAOBJICTBOPUTCIIBHO»

«HEYHOOBJICTBOPUTCIIBHO»

6. MeToanueckne yKazaHus 1Jisl 00y4alOMMXCsl M0 OCBOECHMIO U CHUILIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJaromuxcsi MOCEIICHUs JISKIUM, aKTUBHOMN
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHSI BCEX YUEOHBIX 3a/laHUM MpernojaBaTelid,
O03HAKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKHUH — oAHa U3 GOpM aKTHUBHOM CaMOCTOSITENbHON paboThl 00y4aronmxcs,
TpeOyromiasi HAaBBIKOB U YMEHHS KPAaTKO, CXEMaTHYHO, ITOCIIEIOBATEIHHO U JIOTHYHO (PUKCUPOBATH
OCHOBHBIE TIOJIOXKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIMPOBKH. B KOHIlE JIeKIIMU MpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) I TOTO, YTOOBI OOydaroIuecss WMETHd BO3MOXKHOCTH 3aJ]1aTh
YTOYHSIONIME BOMPOCHI [0 HM3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOro KOJINYEeCTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTCd OCBETUTb B IOJHOM OOBEME, MOITOMY
IIPENoJaBarenb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCHT HA CaMOCTOSITEJIBHYIO
paboTy CTYAEHTOB, pEeKOMEHAYS Ty WU UHYIO JIuTeparypy. Kpome 3toro, Juist JIy4diiero ocBOeHHs
Marepuana M CHCTeMaTHU3allMd 3HAHUM IO AMCLMIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupath
MaTepHabl JIEKIUHI 110 KOHCIIEKTaM U y4eOHbIM nocoousiM. B ciryyae Heo6xoauMocTi odpataTbes
K TPEeTo/IaBaTellio 3a KOHCYJIbTaleH.

IHoaroroBka K NPaKTH4YEeCKNUM 3aHATHSIM.

[Ipy MOATOTOBKE K MPAKTHYECKUM 3aHITUSM CTYACHT JIOJDKEH W3YYHUTh TEOPETUUYECKHIA
MaTepHal 1Mo TeMe 3aHSTHS (MCHOJh30BATh KOHCHEKT JEKIMH, U3yYUTh OCHOBHYIO JIUTEpaTypy,
03HAKOMHTHCS C JIOMOTHUTEILHON JIUTEPATYPOl, IPH HEOOXOIUMOCTH JOTIOTHUTH KOHCIIEKT, JIeast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JUTEPATypHBIX HCTOYHHKOB). B ciydae 3arpyaHeHuil,
BO3HUKAIOIIMX TIPM OCBOCHHWU TEOPETHUECKOTO MaTepuaya, CTYIACHTY CIeayeT oOpamiarbes 3a
KOHCyNIbTaIlMel K TpernojaBarento. Vs Ha KOHCYIbTAlMIO, HEOOXOIMMO XOPOIIO MPOAYyMaTh
BOTIPOCHI, KOTOPBIE TPEOYIOT pa3bsCHEHHMS.

B Hauasie npakTUUECKOTO 3aHSTHS IPENOAABATENb 3HAKOMUT CTYACHTOB C TEMOM, OTJIallaeT
TJIaH TIPOBEICHUS 3aHATHSI, BBIJACT 3aJaHHs. B TedeHHne OTBEJACHHOTO BPEMEHH Ha BBHITIOJHEHUE
paboThI CTYIEHT MOXET OOpATUTHCS K MPEMOAaBaTeNio 3a KOHCYIbTAllMEH I pa3bsCHEHUsIMU. B
KOHIIE 3aHITHS ITPOBOIUTCS TIPHUEM BBIITOJIHEHHBIX 33JaHUN, COOECEIOBAaHNE CO CTYACHTOM.



P C3YJIbTAThI BBIIIOJIHCHUS IMTPAKTUYICCKUX 3l[aHI/Iﬁ OLICHUBAIOTCA B 6am1ax, B COOTBCTCTBUU C

OaJITbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Il1anbl NPAKTHYECKUX 3aAHATHI

3ansamue 1. Beeoernue 6 ananus Ha KOMHIEKCHOU NAOCKOCIU.
Martepunan juist ocBoeHus

1.

aRrwn

OKpecTHOCTh TOYKM Ha KOMIUIEKCHOM IIIOCKOCTH. PacimiMpeHHass KOMIUIEKCHas
ILTIOCKOCTb.

IlocnenoBaTeIbHOCTH KOMILIEKCHBIX YHCE.

Psnpl KOMIIEKCHBIX YHCEI.

KomrmiekcHo3HaUHBIE (DYHKITUU ACHCTBUTEIHLHOTO apryMEeHTa.

Jlnauu u 00J1aCTH Ha KOMIUIEKCHON IUIOCKOCTH.

3anamue 2. QYyHKYuU KOMNIEKCHO20 apeymeHma u ux ouggepenyuposanue. Ananumuieckue

Gdynxyuu
Martepunain Juist ocBoeHus

1.

2.

&

©CoNo O

@YHKIIMM KOMIUIEKCHOIO apryMeHTa: [EHCTBUTENIbHAas M MHHUMAas 4acThb, IIpenel,
HEIPEPBIBHOCTD, IPUMEPBI.

OTto0pakeHusi 3ajaBaeMble (YHKLUUSAMHU KOMIUIEKCHOTO apryMeHTa W HX HarjsaHas
MHTEpIpeTaLHys.

[Tpon3BoHas PYHKIIMN KOMIUIEKCHOM NEpEMEHHOM Kak mpejaes.

['eomeTpryeckuil cMbICI MOJYJS U apryMeHTa NPOU3BOAHON (PYHKLIMU KOMILIEKCHOM
TIEPEMEHHOM.

Onpenenenne aHAIUTUYECKOW PYHKLIUU.

["apmonnueckue GyHKIUH.

Boccranosnenne aHaTMTHUECKOW (DYHKIIMU TIO €€ JIeHCTBUTENILHON WIIM MHUMOM 4acTH.
Jlunelinas u ApoOHO-IMHEHAs (PYHKIIMHA HA KOMIUIEKCHOM IIIOCKOCTH.

Kondopmasie oToOpakeHusl.

3ansmue 3. I/IHmeepupoeaHue HA KOMNJIEKCHOU NAOCKOCMU
Matepuall 1jisi OCBOSHUS

1.

N

Nookw

WHTerpan KOMIJIEKCHO3HAYHON (YHKIIMM J1eHCTBUTEIBHON MepeMEeHHON BJI0JIb KPUBOIL:
OIIpEJIETICHUE, CBEACHHUE K ONPEIEICHHOMY UHTErpally 10 IapaMeTpy.

WHuTerpan KOMIJIEKCHO3HAYHON (PYHKIIMM KOMILJIEKCHOM NEepeMEHHOW BJIOJIb KPHUBOM:
OIpelieICHUE, CBEACHUE K KPUBOJIMHEHNHOMY UHTETPpaLy BTOPOrO poja.

HezaBucumocTs HHTETpajia aHATUTHYECKON (DYHKIIUU OT YT UHTETPUPOBAHHUSL.
ITepooOpaznas. dopmyna HeroToHa-JIeiiGHMIIa HA KOMIUIEKCHOM MIIOCKOCTH.
WuTerpanbhas TeopeMa Ko /1t 0o1HOCBSA3HOM 001acTH, €€ CIEeICTBUS.

WuTterpanbHas Teopema Koty 17151 MHOTOCBSI3HOM 00J1aCTH.

Wurerpanshas popmyna Komu.

3anamue 4. Dnemenmapmvie YyHKyUU Ha KOMNAEKCHOU NIOCKOCIU
Matepuan 115 OCBOCHHS

1.
2.
3.

No ok

OKCIIOHEHTA.

Cunyc u KocuHyc. Jimepa.

l'unep6onmnueckue GyHkmu. CBSI3b MEXIY CHHYCOM M KOCUHYCOM U TUIIEPOOINYECKUMU
(GYHKIIUSMU B KOMIUIEKCHOM TNIOCKOCTH.

Jlorapudmuueckas GyHKIUS.

CrenenHast GyHKIHS.

Papukan, rinaBHast BETBb pajuKaia.

[TokazarenpHast QyHKIIHS.



8. OOparHble TPUTOHOMETPUYECKHE (DYHKIIUU.
9. OO0parHbie TunepOoIUIecKre PyHKITUH.

3anamue 5. Cmenenuwvie psaovl Ha KOMNIEKCHOU NIOCKOCMU

Marepuan s 0OCBOCHUSA

Psp Teitnopa.

Psn Jlopana.

W3onupoBaHHbIe 0COObIE TOYKU aHAITUTUYECKOW (DYHKIIUU.

JlopaHoBckoe pa3inoxkeHne QYHKIIMU B OKPECTHOCTH U30JIMPOBAHHON 0COO0H TOUYKH.
beckoneyHOCTh Kak 0co0asi TOUKa aHAIUTUYECKON (PYHKIIUU.

BbI4eTsl aHaTUTHYECKON (hyHKITHH.

Brruncnenue BbIYETOB aHATUTUYECKON (PYHKIIMU B IPOCTHIX M KPATHBIX MOJIOCAX.
[IpuMeHeHne BHIYETOB K BHIYMCICHUIO HHTETPAJIOB.

NGO~ wWNE

7. IlepeyeHb OCHOBHOW M JOMOJHUTEJIbHOW yuyeOHOU JuTepaTypbl, UHTEpHET-pecypcoB,
HEeO0XO0AUMBIX [IJIS OCBOEHMSI JUCIUNJIMHBI

OcHoBHas IUTEpaTypa

1. Csemmnukos, A. I'. Teopus QpyHKIUI KOMITIEKCHOHM IepeMeHHOi: yueOHuK / A.I'. CBeIIHUKOB,
A.H. TuxoHoB, - 6-¢ u3xa. - Mocksa : DUIMATIINUT, 2010. - 336 c.: ISBN 978-5-9221-0133-
2. - Tekcr : anexTponnsiid. - URL: https://znanium.com/catalog/product/544573

2. TlonoBunkun, E. C. Teopus ¢yHkumii koMmriiekcHoro mnepemenHoro : yueOnuk / E.C.
[lonoBuHkHMH. — 2-€ u31., nepepad. u gon. — Mocksa : UHOPA-M, 2023. — 253 c. —
(Beiciree obpazoBanue: bakanaspuar). — DOI 10.12737/1845987. - ISBN 978-5-16-017359-
7. - Tekcr : anexTponnsit. - URL: https://znanium.com/catalog/product/1913992

JlonoTHUTEIbHASI JIUTEPaTypa

1. T'eBopksan, O. A. Teopus (yHKIUH KOMIUIEKCHOW MEpPEMEHHOH : yueOHoe mocobue /
3. A. T'eBopksn, A. C. ®okcT. — MockBa : MOCKOBCKHII TOCYJapCTBEHHBIN YHUBEPCUTET
SKOHOMMKH, CTaTUCTUKHU U UHPopmaTuku, 2004. — 164 c. — Pexxum fgoctyna: mo noJamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=90747.

2. ManpmmeBa, H. b. @yHknum KoMIuiekcHOTO mepeMeHHoro : ydeOHuk / H. b. Manbimesa,
3. P. Pozennops. — Mocksa : ®uzmariut, 2010. — 168 c. — Pexxum noctyna: mo moamnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=68367

IIporpamMmmHbIe NPOAYKTHI

1. GeoGebra Classic
2. Microsoft Office Excel


https://znanium.com/catalog/product/544573
https://znanium.com/catalog/product/1913992
https://biblioclub.ru/index.php?page=book&id=90747
https://biblioclub.ru/index.php?page=book&id=68367

JIuct cornacosanus paboueii mporpaMMmsl
y4eOHO! AMCUMIUTHHEI (TPaKTHKH)

Hanpasaenune noarorosku: 44.03.01 Ilexarornueckoe obpaszosanue
Ipopuan: MaremaTuka

PaGouas nporpamma Teopusi GpyHKuHII KOMIIEKCHOIO IEPEMEHHOTO
CocraBurens: O.B. Makeesa — Yabsinosck: Yal'TIV, 2023.

Ilporpamma cocTaBieHa ¢ y4eToM (beJlepalbHOrO roCyAapCTBEHHOrO
00pa3oBaTeJIbHOrO  CTaHZapTa BHICIIEr0 OOpa30BaHMs 10  HANpPaBIEHHIO
noarotrosku  44.03.01 Ileparormueckoe obGpazoBanue, NpodWIL TOATOTOBKH
«Marematika» yTBepkJIEHHOro MunucTepcTBOM 00pa3oBaHMss W HayKH
Poccwuiickoii ®enepaunu, 1 B COOTBETCTBHH ¢ YUEOHBIM ILIaHOM.

CocraBurenu ~/ééa»/) / 0O.B. Maxkeesa (moanmce)

PabGouas nporpamma yueGHO# aucuMIUIMHBL (MPakTHKH) o100peHa Ha 3acelaHuu
Kadenpsl BeicIel MatemaTiky «23» mast 2023r., npotokon Ne 10
3asenyromuii Kadeapoit :

W.B. Cronsipoa 930723

yndR noonucs pacuugpposxa nodnucu dama
PaGouas mnporpaMma yueOHON aMCHMIUIMHBI (NIPAaKTHKH) COIJIacoBaHa ¢
O6ubnuorek

Cotpynuuk 6ubnnorexu L - ’
/7@’ s 10.5. Mapcakosa SF 55

Y xuunan noonuce pacuugposka noonucu dama

[Iporpamma paccmoTpeHa v o100peHa Ha 3aceJlaHHy Y4eHOro coseta (hakynasrera
(H3MKO-MaTeMaTHYECKOr0 M TeXHOJNOrMYeckoro obpaszosanus "26" mas 2023 r.,
npotokosa Ne 5
[Ipencenarens y4eHoro coseta (akynbreTa (HU3MKO-MATEMAaTHYECKOTO M
TeXHOJIOTHYeCKOro 00pa3oBaHus

{ bt E.M. 'pomoBa 260523

/s /
"/ AUNKAR ROONICY PACIRUPPOGKE NOORLUCYU dama
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