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Y4eOHO-MeTOAMYECKHE YKA3aHMS M PEKOMEHJANUM K H3YYEHHID) TeM
JIEKIIMOHHBIX U MPAKTHYECKHUX 3aHATHIA, CAMOCTOATEILHOI padoTe CTYyIeHTOB

Jlekuuu
TeMma JieKUMH Kou.
9acoB
1 1. KoMmIuiekcHbIe 4McTa: OINpeaelieHHe, W300paxkeHue, Tpu (GOpPMBI, ACHCTBUS HAL | 2 .

KOMIUIEKCHBIMU YHCIIAMHU.
Onpenenenne OKII. Muorocsszabie oosactu. [Ipeaen n nenpepsiBHOCT, DKII.

1 2. OcHoBubie snementapasie DKII, ux cBoiictBa. Juddepenmupyemocts OKIIL. | 2 4.
HeoOxonumble u nocraTtounsle ycioBus auddepenuupyemoct. YcioBus Komu-
Pumana. Ananmutuueckue ¢ynkmuu. Mx cBoiictBa. OcoObie TOukH. ['apMOHHYECKHE
(GYHKIIMY U TaApMOHUYECKHE Maphl.

1 3.  Koadpounumentr  pactsokenus.  Kondopmubie — oToOpakeHus,  CBOHCTBA. | 2 4.
['eomeTpuyeckuii CMbICT MOIYIS U aprymeHTa mnpousBojgHou. Kpurepuit
KOH(OPMHOCTH.

1 4. CBOHCTBa HEKOTOPBIX JJIEMEHTApHBIX (YHKIMA, MX KOH(OpMHBIE OTOOpakeHws: | 2 4.
JTUHEHHOH, MPOCTEUIIeH TPOOHO-THHEHHOH, IPOOHO-THHEHHOM.

1 5. CBoiicTBa HEKOTOPBIX 3JEMEHTApHBIX (YHKUWH, MX KOH(POPMHBIE OTOOpaKECHUS: 2
CTENEHHOM, moka3arenbHoM, JKyKOBCKOTO, TPUTOHOMETPUUYECKUX U THIEPOOTMUECKHUX.

1 6. Wnaterpan or OKII. Onpenenenue, BbUMcCieHHe, cBoiictBa. Teopema Komm. | 2 4.
WNHuTerpanbHas ¢opmyna Kommu. Teopema JImyBwins. Ilpumepsl Ha BbIUMCIIEHUE
UHTETPAJIOB.

1 7. TlocnemoBaTeNbHOCTH U Psibl aHanUTUYeCKUX (yHKuuid. YucinoBele psapl ¢ | 2 4.

KOMIUIEKCHBIMU ulieHamMu. DyHKuuoHanbHble psasl. Teopema AOens. HaxoxneHue
paauyca u Kpyra cxogumoctu. Psaner Teitnopa u Maknopena. Tabnuia pas3noxxeHus B
psa MakiiopeHa OCHOBHBIX 3JIEMEHTapHBIX (DYHKIUH.

1 8. Psipt Jlopana. Teopema Jlopana u ee cinenctBus. [Ipumepsl. 24,

1 9. N3onupoBaHHble O0cOOBIe TOUYKH, MX Kiaccupukauus. Beraersl. [IBa ompenenenus. | 2 4.
Brruncnenne. OCHOBHBIE TEOPEMBI O BHIYETAX.

2 10. IlpumeHeHne BBIYETOB K BBIUMCIEHUIO KOHTYPHBIX U OINpPEICIIEHHBIX MHTETPaloB. | 2 4.
O6nactu npumenenus: TOKII.

2 11. OnepaunonHoe ucuucienue. Opurunan. Ilokazarens cremeHu  pocra. | 2 4.

[IpeoOpazoBanne Jlammaca. Kmacc wu3oOpaxkenuii. HM3o0pakeHne dsaeMEHTapHBIX
¢dbynakuumii. CBoiicTBa n300pakennii. TaOauIbl CBOWCTB M M300paKEHUH.

2 12. Haxoxnenue u3o0pakeHHs C TIOMOIIbI0 HMHTerpana Jlammaca W ¢ momompio | 2 9.
M3BECTHBIX M300pakeHHid u TeopeM.OmnpeseneHne OpHruHajla IO H300pakeHUIo.
OrmpezenieHne OpHWTHHANA TIO HW300paXEHUI0 TPH TMOMOIIM TaOIUIl M CBOWMCTB
n3zoopaxenuil. [Ipumepsi.

2 13. ®dopmyna MemnuHa. YciloBHs CylIeCTBOBaHMS OpUrMHana. Beruucnenue uHrerpana | 2 4.
Mennuna. Teopemsl paznoxenus. OmnpeneseHHe OpUTHHala MO H300paXEHUIO NpU
nomouu teopeM. IIpumepsr.

2 14. TlpumeHeHHMe  ONEPAlMOHHOTO  HCYHCIeHHs.  PermieHne  OOBIKHOBEHHBIX | 2 .
TuQdepeHIMaIbHbIX YPaBHEHUH C MOCTOSIHHBIMU KO3 PHUIIEHTaMHU.

2 15. Pemenne cucteM 0OBIKHOBEHHBIX AU (epeHIInaNbHBIX YPaBHEHUH C TIOCTOSHHBIMU | 2 Y.
K03 pHLIMEeHTaMH, BBIYUCICHUE HECOOCTBEHHBIX MHTETPAIOB, BRIYMCICHHE KOHTYPHBIX
UHTETPaIoB.

Hroro 30




IIpakTuyeckune 3aHATHS

No TeMa nmpakTUYECKOro 3aHATHS Komnuectn
paszzena 0 4acoB
1 1. Kommiekcusie umcna. [lonstue TOKIL. M300paxkenHne Ha KOMIUIEKCHOM 2

iockocTd. HaxoxieHrne 3HaueHui pyHKIHiA.
2. Beigenenue AeHCTBUTENBLHOM U MHUMOW yacTeid. OCHOBHBIE 3JIEMEHTApPHbIC
byakumun. 3HaYeHUS (YHKITHA.
1 3. Haxoxnenune 3HaueHnit ynkauid. [IponsBoanas. AHaATUTUIHOCTh (QYHKITUH. 2
Ycnosus Komm- Pumana.
1 4. TIposepounas pabora. KonpopmHubie oToOpakeHus. 2
1 5. Koaddumment pactspkeHusi, yroi moBopoTa. 2
1 6. Ilpocreiimas apoOHo-nuHeWHas ¢yHkuus. Ee cpoiictBa. Haxoxnenue 2
00pa30B KPUBBIX MPH AaHHOM OTOOpakeHHH. [[poOHO-TUHENHbIe (YHKIUU
(3amanmre 0Opa3oB TPEX TOUCK).
1 7. Ipobuo-nuneitnbpie ¢pynkmmu. Mx orodpaxenus. Marerpan or OKII. 2
8. Uuterpain ot OKII. Teopema Komu. Muterpansuas ¢popmyna Komu.
1 9. KontposbHas pabora. 2
1 10. YwucnoBbie psaapl C KOMIUIEKCHBIMH uieHaMu. CTENEeHHBIC PSAIbl C 2
KOMIUIEKCHBIMU YJICHAMH.
1 11. Psaawr Jlopana 2
1 12. XapakTep U30IUPOBAHHBIX 0COOBIX TOYEK. BhIueTsl. 2
1 13. Beruersl. [IppMeHeHe BEIYETOB K BEIYUCICHUIO HHTETPAJIOB. 2
1 14. KonrponbHas padora. 2
2 15. TIIpeobpazoBanue Jlammaca. Opurunan. I[lokaszatenb CcTeNmeHH poCTa. 2
Haxoxnenue n3oOpakeHusi ¢ MOMOIIbIO MHTerpana Jlammaca ¥ ¢ MOMOIIBIO
M3BECTHBIX U300paXKEHHUM U TEOpEM.
2 16. BoccraHoBneHne opuruHalia Mo H300paKEHUIO C MOMOIIBI0 TaOMUIBI U 2
CBOWCTB M300paKEHUH.
2 17. BoccraHoBIIeHHE OpUTHHAJIA IO U300paXkeHn 0. TeopeMbl pa3noKeHHs. 2
2 18. TlpumeHeHHE OMEPAMOHHOTO WCYHCICHUS: pelieHue OOBIKHOBEHHBIX
T depeHIMATBHBIX YpaBHEHUH ¢ TOCTOSHHBIMU KO3 pUIIMEHTaMU.
2 19. IlpumeHeHHWe  ONEPAIMOHHOTO  WCYHUCICHHS:  pEIIeHHEe  CHUCTEM 2
muddepeHIIMATBHBIX YpaBHEHU, BIYMCIEHIE HECOOCTBEHHBIX HHTETPAJIOB.
2 20. KontponbHast paboTta 1o TeMe «JIEMEHTHI OTIEPAIMOHHOTO HCYHCIICHUSY. 2
Hroro 40
CpeacTBa KOHTPOJIS KauecTBa 00y4eHu st
TeMaTHKa HHAMBHAYAJbHBIX 32JaHUH U POBEPOYHBIX PadoT
1. Unousuoyanvroe 3adanue no meme «Komnnexcnvie uucia».
1) M306pasuTh Ha KOMILIEKCHOI TIOCKOCTH ancio Z = (3+i)?/ (1- 2i).
2) Haifti cymMmMy 1 9acTHOe umcen 2, = 3™, 2, = (4+3i)° .
3) HaiitTu  neHCTBUTENBbHYIO W MHUMYIO  4YacTH,  MOJYyJb, AapryMeHT  4HCIa,

CONPSKEHHOE KOMIUIEKCHOMY uuciy Z = 2(cosmt/3+ sinmt/3).

4) Haiiti KOpeHb U3 KOMILIEKCHOTO yncia N1+ i . M306pa3uTh Ha OKPYKHOCTH.

O<Rez<3,0<argz<nm

5) N300pa3uTh Ha KOMIUIEKCHOW MJIOCKOCTH MHOXKECTBO TOYEK, YIOBJIETBOPSIOUIUX  YCIOBUSM:




w N

2. Ilposepounas paboma no meme «TDOKII».

. -1

. HailTu MHOK€CTBO TOUYEK, YOBJIETBOPSIOIIMNX YCIOBHIO: arg L =0.
-1
2

. Haiit 3nauenne ¢pynkuuu B Touke: Ln(2+ 2i).

. IIposeputs ycnosus KPDJla u HaiiTu npou3Boadyro GpyHKiuu: @ = COS3Z.

o o z
. Haiiti 1eHcTBUTENBHYIO U MHEMYIO 9acTH QYHKIMM: U = Z° +— .
z

3. Unousuodyanvroe 3a0anue no meme «llpumenenue onepayuoHHo20 UCHUCTICHUS.
1. Peminuth METOAOM OIEPALIMOHHOTO UCUUCICHHS cHCTeMy AuddepeHINalbHbIX YPaBHEHUH

X=X+2
y npu 3anannbix HavansHbix yenosusax X(0) =0,y(0) =5

§:2x+y+l

TemaTnka KOHTPOJIBHBIX paﬁoT

[EEN

N

Koumponvnas paboma Ne 1 no meme «T@KII»
Ilpumepnuviii sapuanm.

. Jloxaszate, uto Qynkmus = (z—3)* onpenenser koHGOpMHOE OTOOpaXkeHue obmactu D —
. T
{rh—qSL E<amz<ﬂ}

Haiiti KO>(Q(HUIMEHT PACTSKEHHS W Yrol MOBOPOTA NMPH OTOOP@KEHHH @ =Z° B TOHUKE
z,=1+1.
. . 1 1 z
. Haiitu 06pa3 kpusoii | :|Z| == mpu otobpaxenusx: a) ®=22+1, b) w==, ¢) 0=——.
2 z Z+i
. Haiitu npoGHo-nuHeiinoe npeodpaszosanue, nepesosmiee Toukd —1,1,1+1 B Toukn 0,2i,1—1.
. BBIUHCIIMTE HHTErpaIbI

1)HEenocpeICTBEHHO I Im(z—1)?dz, |- orpesok mpsmoii 0t0(0,0) mo A(1,1).
|

e’dz

2) ¢ noMo1bto Teopembl Komu: -
z(1-2)

[z-1=1

Konmponvnasa paboma Ne 2no meme «T@KII»
IIpumepnwiii 6apuanm.
y =, 3in’ - 2n
. UccnenoBaTh Ha CXOUMOCTb YHCIIOBOU PSIA: Z—
=343

. OnpenenuTh paanyc u 00JacTh CXOIUMOCTH PSJIa: Z (n+i)z".
n=0

. Paznoxuts B psia Teitnopa no crenensiM (z-1) dpyrkimo o=1Inz.
. BeIuMCIUTH BbIYETHI YHKIMH B OCOOBIX TOUKaX.

. 1
1) w:fﬂﬁzg;2)w:_§£i;3)an4z+D$”;4)w=z%mmi%.
2° — z

(z+1

. Beraucaute HUHTCETpaJIbl

2 2

XS4y =2y.

z
C TIOMOIIIBIO BHIUETOB a) :f — l:
(27 +1)z

+00 dX
0) |—————7F5——.
) _-[O (x* +D(x* +9)
. Paznoxurts B psag Jlopana

YA
1) mo cremeHsiM Z yHKIIUIO @ = —— B OKpecTHOCTH TOUkH Z=0 n z =o0.
Z+

2) o creneHsM Z QYHKIHIO @ = _ B obmactu 0< |Z| <1.
(z-1)(z+2)




Koumponvnas paboma Ne 3«Onepayuonnoe ucuucienue
Ilpumepnuiii sapuanm

1. [one3ysich onpeneneHrneM, HailTH n3oopaxenue Jlamnaca GyHKIUU:
t,0<t<1
1,1<t<?2
f(t) =
3-1,2<t<3
0,3<t
t
2. Haiitn n3o0pakenue GyHKIUN J-Tz cosdr
0
1
3. Haiitu opurunansl  Qyakuuiil)  F(p) = 2) F(p)= P

p(p-1(p*+1) p?+6p+4’
3) F(p)z%cos p

4. PermuTh METOJOM OINEPAIIMOHHOTO MCUHCIeHHs auddepennuansoe ypapHenue Y + y = 2cost

npu 3anannbix HadanbHbix yenosusax  Y(0) =0, y'(0) =-1

Ne Bonpocsl Kk 3k3aMeny
I./11.

1 KomMruiekcHbIe yrcina: onpeaencHue, n300paKeHusi, TpU (GOPMBI.

2 JlelicTBus Hal KOMILJIEKCHBIMU YUCJIAMU.

3 [Tonartue ®KII. MuorocBszuele obsactu. OOnacTh omnpeAereHus M MHOXKECTBO 3HAUYCHUH.
JlelictBuTenbHAas 1 MHUMas 4acTh. BelpakeHus 11 x U y.

4 [Ipenen u nenpepriBHOCTH OKII.

5 OcCHOBHBIE 3JIEeMEHTapHbIE (PYHKIHH.

6 Huddepenuupyemocts DKII. Onpenenenue npousBonHoi. Heobxomumble U 10CTaTOYHBIE
ycinoBust  auddepeniupyemoctu.  YcinoBus Komm-Pumana. OmnpeneneHue U CBOMCTBa
AHAJIUTUYECKUX (DYHKIUH.

7 INapmonnueckue pyHkuu. 'apMoOHUYECKHE Maphl.

8 KondopmubIe 0TOOpakeHUS.

9 9. CoxpaHeHne yrioB npu KOH(QOPMHBIX OTOOpakeHHsX. ['eomMeTpruecknuii CMbICT apryMeHTa
IIPOU3BOJHOM.

10 | O nmocrosHCTBE pacTsKeHUH NMpH KOHPOPMHBIX oToOpaxkeHusx. KoadouiumeHt pacTsxeHUs.
I'eomeTpuyeckuii CMbICT MOYJIS IIPOU3BOJIHOM.

11 | Ilonstre MHOTONMMCTHOCTH. KpuTepuii koH(pOpMHOCTH.

12 | Jluneitnas ¢pynkuus. Ee koHpopMHOE 0TOOpakeHue.

13 | Ilpocreitmas npoOHO-nuHeiHas ¢(yHkums. Ee koHbopmHOe oToOpaxenue. Ieomerpuueckuit
cmbica otoOpakenus. [lonsarue nuBepcun. Iloctpoenue odpasza ToUKy.

14 | Ipo6HO-nuHelHas Gynkusa. Ee koHpopMHOE 0TOOpaKeHHE.

15 | Crenennas ¢ynkiusa. Ee kondopmuoe orobpaxkenue. [loHsiTHE pMaHOBO MOBEPXHOCTH.

16 | Tpuronomerpuueckue, runepoonuueckue QyHkiuu, ¢pynkuus JXKykockoro. MIx xoHhopMHBIE
O0TOOpaKEeHHUSI.

17 | MHTerpupoBaHue 1Mo KOMIUIEKCHOMY aprymeHTy. Ompenenenue unrerpana ot OKII. Teopema
cymectBoBanus. CBoiicTBa. IHTErpain OT MHOTO3HaUYHOM (DYHKIIMH.

18 | Teopema Komm. Caenctsust u3 teopemsl. UaTerpansaas popmyna Komm. Crenctsus.

19 | 19. Yucnossie psapl ¢ KOMIUIEKCHBIMH WICHAMHU.

20 | OyHKIMOHANBHBIE (CTENEHHBIE) pSAABI C KOMIUIGKCHBIMH 4ieHaMd. OCHOBHBIE MOHSATHS.

Teopema AGenst. Haxoxaenue ob61acTi 1 paanyca CX0JIMMOCTH PSI0B.




21 | Panpr Tetimopa um Makmopena. Tabmuma pas3noxeHus B psax  MakiopeHa OCHOBHBIX
AJIEMEHTAPHBIX () YHKITHA.

22 | Panet Jlopana. Teopema Jlopana. CienctBusi.

23 | M3onupoBaHHBIE OCOOBIE TOYKH M WX KiaccuduKkamusa. TUIbl 0ECKOHEYHO YAAJICHHONW 0CO00i
TOYKH.

24 | Jla onpenenenus Braera. DopMyIibl A1l HAXOXKACHUS BBIYETOB.

25 | OcHOBHBIE TEOPEMBI O BBHIYETAX.

26 | IlpuMeHEeHUE BBIYETOB K BHIYHUCICHUIO HHTETPAJIOB.

27 | Ilpumenenne TOKII.

28 | Onepanonnoe ucuucienue. Onpenenenue opurunaia. [lokazarens creneHu pocra.

29 | IIpeoOpazoBanue Jlamnaca wim n3obpaxenue. CBoricTBa u3obpaxenuid. O0iacTh onpeneneHus
1 00JIaCTh aHAIMTHYHOCTH H300pakeHus. [IpeoOpazoBanue Xepucaiaa.

30 | N3obOpaxeHne HEKOTOPHIX dIIEMEHTAPHBIX (YHKIIMA: €TMHUYHON QYHKIIUKA XeBHCcCaia.

31 | U3oOpaxeHue HEKOTOPBIX dJIEMEHTAPHBIX (YYHKIIMIA: MPOCTEHIICH CTEIICHHOM, ITOKa3aTeIbHOM.

32 | CeoiictBa m300pakenuii. OCHOBHBIE TeopeMbl. Tabmuiia n300pakeHU.

33 | Haxoxnaenne nzo0pakeHus ¢ TOMOIIbI0 HHTerpaa Jlamiaca. CBOM mpuMepBHl.

34 | Haxoxnenne n300paKeHHst ¢ TTOMOIIBIO H3BECTHBIX M300paxeHui 1 TeopeM. CBOH MPUMEPHI.

35 | Onpenenenue opurrHaga Mo U300PAKEHUIO MPH MOMOIIM MCIOJB30BaHUs TAOIUIBI U CBOWCTB
n3o0paxxeHuii. CBoM MpUMepHI.

36 I/IHTGFpaJ'I Mennuna. Y cinoBus CYIICCTBOBAHUS OPUT'MHAJIA U BBIYUCIICHUC UHTETpAJla Mennuna.

37 | Teopembl pa3ioKEeHHS.

38 | IlpuMeHeHue OmMeparMoOHHOTO UCUYMUCICHUS AJIs pelleHus OOBIKHOBEHHBIX AU(depeHIInaIbHbIX
yYpaBHEHUH C MOCTOSIHHBIMU KO3 PHUIIEHTaMHU.

39 | [IpumeHeHHWe  ONEpPAIIMOHHOTO  HWCYUCICHUS JJISl  PEUICHHS CUCTEM  OOBIKHOBEHHBIX
i QepeHIranbHbIX YPaBHEHUH ¢ TOCTOSIHHBIMU K03 punmenramu.

40 | [IpuMeHeHHME ONEPAMOHHOTO WMCYHMCICHUS ISl pemeHus TudepeHaIbHbIX YpaBHEHUN C
YaCTHBIMU IPOU3BOIHBIMHU.

41 HpI/IMeHeHI/Ie OICPauOHHOI'O UCHHUCIICHUA OJId BBIYHUCIICHHA HECOOCTBEHHBIX HHTCIpaIoB.

BapnaHT IK3aMCHAIIMOHHOTO TeCTa

T.
L2 )
1. (1,5 6anaa) Haiimute cymmy umcen z, =2e2 , z, = (2+1i)°,
2. (2 ©6anna) Haiigute u wn300pasuTe TeOMETPUYECKM HA KOMIUICKCHOW IUIOCKOCTH YHCIIO

2:1—_!+i14.
1+i

3. (1,5 6anna) M3o0pa3urte TEOMETPHUYSCKYIO HHTEPIpPETAIni0 00JacTH, 3aJaHHOW YCIOBHUSMH:
V4
Rez <1, O<argz<E, 1<|z-1<3.

4. (2 6amma) Onpenenute pyHkunio W(z) = f(zZ) 1o u3BECTHBIM JEHCTBUTENBHON M MHUMOM YacTsIM
Re f(z) =2x, Imf(z)=x-y.

5. (1,5 6anna) Haiinure 3Hayenue Ln(4+i4).

6. (2,5 6anna) JlokaxuTe, 4To QYHKIMS aHAIUTHYECKas U HaiiauTe ee mpoussoxnyio f(z) =3z°.

7. (1,5 6anma) Haiimure k03DdUIMEHT pacTsHKeHHss W yrod MOBOpPOTa B TOYKE  Z=I JUIs
otobpaxenus f(z)=2z>+6z.

8. (2 6amma) Haiigure apoOHO-THHEHHOE OTOOpakeHHe, mepeBojsiiee Touku i,1, —1 B ToukH
0,00,1.




dz

———— e L:z—i[=2.
(z-2i)(z+2i)

9. (2,5 6anna) Beruncnure UHTErpa Mo 3aJaHHOMY KOHTYPY §
L

10. (2 6anna) Uccnenyiite Ha aOCOIIOTHYIO CXOAMMOCTD PSIT 2(2 + 2') .

n=1 I
5
7+9z

1)B

11. (3 6amna) Haiinure pasnoxxenue B psan Jlopana mo creneHsm Z pyakuun f(z) =

OKpecTHOCTH TOUkH Z =0, 2) B OKPECTHOCTH O€CKOHEUHO YAaJIEHHOM TOUKH Z = 0.

12. (6 ©OannoB) Haiinure BbIYETH (YHKUIUU 1) 6wy 22 ;=3i|, 2) ewiu %;1,
z°+9 (z-1)

3) 6bl14|: 3 ;oo] 4)6bl’{‘:1:g—z;0:|.
Z+5 3

Z
dz . o
13. (3 6aa1a) Beruuciaure § ————— , 1€ KOHTyp [ ' = {Z : |Z| = 2} [IPY HOMOILM OAHOU U3 TEOPEM
*(z+1)(z+3)

O BBIYETaX.
14. (3 O0anna) Ilonb3ysich ompezneneHueM, HaWauTe H300paxeHHe (YHKUUU 110 3aJaHHOMY

3,0<t<1
opuruHany: f(t)=<t+1,1<t<2.

0, 2<t

+1 2—
p F(p) p

15. (6 6ansoB) Haiinure no nzobpaxkenusm opurutans F(p) = ———, =
p°+4p+6 p(p° +6)



