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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuuruimHa «Teopust GyHKIMN KOMIUIEKCHOW MEPEeMEHHOI» o0ecrednBaeT NpruodpeTeHne
3HaHUM M yMEHUH B COOTBETCTBHUM C TI'OCYJapCTBEHHBIM O0pa30BaTEIbHBIM CTaHIAPTOM H
coneiicTByeT (OPMHUPOBAHHMIO MPO(HECCHOHANBHBIX KAueCTB W MHUPOBO33PEHHUS CIICHUAINCTA B
o0nacti MH(OPMAIIMOHHOM 0€30IaCHOCTH B YAaCTH €r0 MaTeMaTU4eCKoi OATOTOBKHU.

Llenpio mpemnoaaBaHusi JUCUUIUIMHBL SIBIISIETCSI O3HAKOMIJIEHHE OOYYaroIIUXCS C OCHOBAMHU TEOPHHU
(GYHKUMH KOMIUIEKCHOM NEpEeMEHHOM, a TakXke IOATOTOBKA CTYAEHTOB K M3Y4YEHHIO IPYTux
JUCLUATIINH.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHast TUCIUIUIMHA OTHOCHUTCS K 00513aTEIbHOM YacTH 00pa30BaTeIbHONM MPOrPaMMBI.
3. Ilmannpyemble pe3yJbTaThl 00y4eHHUs MO JUCHUILINHE, COOTHECEHHBbIE ¢ MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Ipouiecc n3ydyeHus: TUCIUILIMHBI HAIpaBlieH Ha (OPMUPOBAHUE CIEAYIOUINX KOMIETSHIINN

B cooTBeTcTBUU ¢ PT'OC BO, OOII BO 1 npuoOperenus caeayomux 3HaH!i, yMEHHU, HaBbIKOB U
(w1n) ombITa NEATEITBHOCTH:

dopmupyemas
KOMIeTeHIUs
(kox M popMyJIHpPOBKA)

NupnkaTop nocTukeHus
KOMIeTeHINH
(kox u hopMyJIHPOBKA)

Ilepeyenn
IUIAHNPYEeMBbIX Pe3yJbTATOB 00y4eHus!

YHI/IBepcaJILHLIe KOMIICTCHIIHHU

YK-1

Crioco0eH OCyIIECTBIISATh
[IOUCK, KpUTUUECKUI
aHaJN3 U CUHTE3
WHPOPMAIIUH, IPUMEHSTh
CHUCTEMHBIH MTOIXO0/ AT
pelIeHHs OCTaBIEHHbBIX
3a/1a4

HU-YK-14

OO0magaeT OCHOBHBEIMU
3HaHUSAMU B 00J1aCTH
MaTEMaTUKU U €€
MPUJIOKEHUHN, UMEET
MIPEJICTABICHUS O
crieruduke
WHPOPMAIMOHHO-
aHATUTHYECKOH paboThI B
9THX 00JIaCTAX

3HaTh!

OCHOBHBIC MTOHSATHS U PE3yIbTATHI
MaTEeMAaTHKH U MIPUKIJTHON MaTeMaTUKH
Ymern:

pemarhb 3a7a4uu, CBI3aHHBIE C IIOMCKOM U
aHaIM30M UHQOpMAIMH B 00J1aCTH
MaTeMaTHKH U MTPUIIOKEHUH

Baaners HaBbIKaMM:

MOWCKa, KPUTHYECKOTO aHAITN3a U CHHTE3a
uH(popMauK B 001aCTH MaTeMaTHYECKUX
HayK

Oo6menpodgeccuoHaIbHbIE KOMIIETEHIIUT

OIIK-3

Croco0eH HCII0JIb30BaTh
HEOOXOIMMBIE
MAaTEMATUYCCKHUEC METOAbI
JUISL peLIeHUs 33129
npodeccuoHaTbHOM
IEATEIBHOCTH

H-OIIK-3.1

CriocoO€eH UCII0Ib30BaTh B
poheCCHOHATBHOMN
NeATeTLHOCTH ammapaT 1
METOJTBI TEOPHH (DYHKITHI
KOMILIEKCHON NIEPEMEHHOM,
TEOPHUH BEPOSTHOCTH H
MaTeMaTHYECKOH
CTaTUCTHKH

3HaTh!

OCHOBHBIE ITOHATHS, TEOPEMBI U 3a7a4n
TeoprH QYHKINH KOMIUIEKCHOTO
MEPEeMEHHOTO

Ymern:

pelaTh TUIOBBIE 3aJja4H, CBSI3aHHBIE C
AHATUTHIECKUMU (PYHKIMSIMHU OJHOTO
KOMIUIEKCHOM MepEMEHHOMN

BaageTh HABLIKAMM.
CaMOCTOSITENTFHON PabOTHI B 006JIACTH TEOPUH
(GYHKIUI KOMIUIEKCHOM MepeMeHHOM




4. O0beM, CTPYKTYpa U coepsKaHue TUCHUIIINHBI

OO01mmas Tpy10eMKOCTh TUCIUTUIMHBI COCTaBIsACT 3 3a4eTHBIX equHuIlbl, 108 akan. gacos.

Ne Tembl (pa3aesnbl) Buabl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/n AUCHUTLIMHBI BKJIIOYASl CAMOCTOSITEIbHYIO KOHTPOJISl yCIIeBaeMOCTH
padoTy CTY/AeHTOB,
H UX TPYA0EMKOCTh ®opmMa NPOMeEKYTOYHOM
(B akaJjeMHYeCKHX Yacax) aTTecTaluu
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1. |BBoaHas jekIus 4 1 1 |ycTHbIi onpoc
3aJlaHus IS
KommuekcHele uncna u .
2. . 4 2 1 4 |caMOCTOATENEHOU PabOoTHI,
NEHCTBHS C HUMH o
YCTHBIH ONpoc
N 3aJJaHus IS
MHoecTBa Ha pacIIMPEHHOU N
3. N 4 1 1 4 |caMOCTOSTENEHOU PaboTHI,
KOMIUIEKCHOH IIOCKOCTH o
YCTHBIH ONpoc
[TocmenoBaTenbEHOCTH U PSIBI SN U
4. p 4 1 1 1 |camocTosTenbHON pabOTHI,
KOMIUICKCHBIX YHCEIT .
YCTHBIH OIpocC
4 2 1 1 [3agaHus 1s
OpnHO3HAYHBIE U .
5. CaMOCTOSITEILHOM paboTHI,
MHOTO3HAYHbIC (DYHKIIUH. .
YCTHBIH OIpoC
4 1 1 1 |3amanus as
6. |DyHKUMOHAIBHBIC PSJIBI CaMOCTOSITETbHOM PadoTHI,
YCTHBIH OIIPOC
4 2 1 2 [3amaHUS I
7.  |CremneHHBIE PSIBI A A .
CaMOCTOSITETLHOU PabOTHI
JuddepeHupyeMocTh 4 4 2 1 6 [3amaHus A
8.  |pyHKIMHU KOMILICKCHOM CaMOCTOSITEILHON Pa0OTHI,
MePEMEHHOMN YCTHBIA OIPOC
4 4 2 1 6 |3amaHus LI
HekoTopsie BaxxHbBIE N
9 . CaMOCTOSITETbHOM PadoTHI,
(hyHKITMH KOMIUIEKCHON 9
YCTHBIH OIpOC
10 WuTerpuposanue GyHKImit 4 2 1 1 6 [ramamms s
" |KOMILIEKCHOM NepeMeHHOM CaMOCTOSITEIIbHOM PadOTHI
. 4 4 2 6 |3amaHus muist
11. |Psagsr Teitnopa u Jlopana A A .
CaMOCTOSITETbHOU PabOTHI
WzonupoBanHbIE 0COOBIE 4 4 2 1 6 |3amaHus WA
12. |TOouKM aHANTUTHYECKON CaMOCTOSITETTFHON PabOTHI,
dbysKIIH YCTHBIH OIIPOC
4 4 1 2 5 |3amaHus misg
CaMOCTOSITETIbHOM padoTHI,
13. |BbrueTsl ¥ UX MPUIOKEHUS .
YCTHBIH Onpoc,
KOHTpOJIbHAsS paboTa
0,3 | 4,7 |3auer
Bcero 32 | 16 6 | 03] 537




Conep:xanue pa3/iesi0B U CHUNLTHHBI

1. Beoanas Jeknus.

[Tpeamer n ucropuyeckue 3ramnsl TeOpUH GyHKIMH KoMILIeKCcHOTro nepemenHoro. [loaxoas Koy,
Betiepmpacca u Pumana k Xxapakrepu3anuy aHaTUTHYECKON (yHKIIUU

2. KoMmmiexkcHbIe YHCJIa M JeHCTBHUSA ¢ HUMH.

Anrebpanueckasi ¥ TpUroHoMeTpuueckas Gopmbel. Moxyns U apryMeHT. Anrebpanyeckie cBoOicTBa
nosist C. UaTepnperannst Pumana KOMIIJIEKCHBIX YHCET.

3. MHoOecTBa HAa paclIMPeHHONH KOMILIEKCHOI MJI0CKOCTH.

OTkpeITBIE M 3aMKHYTble MHOXecTBa. ['panmma. CBsizHOCTb. ONHOCBSI3HBIE M MHOTOCBSI3HBIE
MHO’KECTBA

4. TlocneqoBaTEJbHOCTH U PSA/IbI KOMILIEKCHBIX YHCeJl.

ITpenen nocnenoarenpsHocTU. Cymma psina. OCHOBHBIE TEOPEMBI O MpEAEax.

5. OnHO3HAYHBIE M MHOTO3HAYHBbIE (DYHKIIUH.

IIpenen no Komm u no I'eiine. HenpepbsIBHOCTh 1 paBHOMEpHAs HENIPEPBIBHOCTb.

6. @yHKIMOHAIbHBIE PS/IbI.

IIpuznak BeliepmTpacca paBHOMEPHOM CXOAMMOCTH. TeopeMa O HENPEPBIBHOCTH CYMMBI
PaBHOMEPHO CXOJSALIEroCcs psaa.

7. CreneHHbIe PSAbI.

Teopema Abens. Kpyr u pagnyc cxogumoctu. @opmyna Komm — Anamapa. Onpenenenue GyHKuui
f(z) = ez, sin z, cOS Z C MOMONIBIO CTETICHHBIX PSAZOB, KX CBOWCTBA.

8. Inddepenuupyemocts GyHKIUH KOMILIEKCHOI MepeMeHHOi.

[TpousBonnas. YcnoBus Komm — Pumana. Ananutnyeckue (QyHKIUH. AHAIUTHUYHOCTH CYMMBI
CTEIIEHHOI'O Psizia.

[TonsiTHe 0 KOHHOPMHOM OTOOPAKEHHH.

9. HekoTtopble BaxkHble QYHKIIUH KOMILIEKCHOI NepeMeHHOI.

O6actu ognonuctaoctr ¢yukiwmii f(z) = 2", €* . Ilonsrue o pumanoBoit moBepxHOCTH. DYHKIMN
f(z)= ™z,Lnz, Inz. JlpoGuo-muHeiiHas GYHKIHS U ¢& CBOICTBA.

10. UuTerpupoBanue pyHKIHUI KOMIIEKCHOH MepeMeHHOM.

Omnpenenenue u cBoiicTBa nHTErpana. Teopema Koy 11 0THOCBSA3HOM U MHOTOCBSI3HON 00J1acTEH.
WnterpanbHas ¢opmyna Komm. @opmyna cpeanero 3HaueHus. lIpuHuumn makcumyma MOJIYIS.
I'apmonnueckue ¢ynkiuu. Murterpan tuna Kommu. beckoneunas auddepeHunpyeMoctsb
aHanutuyecko pynkuuu. Teopema JInyBusis.

11. Paawl Teiinopa u Jlopana.

Teopema Teiinopa. HepaBenctBa Komm. Teopema 0 €IWHCTBEHHOCTH aHATUTHYECKON (DYHKIIMH.
Hynu ananutndeckoit pynkuuu. IpaBunbabie u ocodsle Touku. Konblo cxoaumoctu psja Jlopana.
Teopema Jlopana. EquncTBeHHOCTD psifa JIopana.

12. N3oamupoBaHHbIe 0CO0ObIe TOUKH AHATUTHYECKON (PyHKIMH.

Omnpenenenne u kinaccudukaiys U30JUPOBAHHBIX OCOObIX Touek. IloBeneHue B OKpECTHOCTH
n30IMpoBaHHON 0coboit Touku. Teopema Coxornkoro — Beiiepmirpacca.

13. BbIvyeThbl H UX NPHIOKEHUS.

Teopembl O BblueTax. BpluncieHHE ONPEACIEHHBIX MHTETPAJIOB € TIOMOIUBIO  BBIYETOB.
Jlorapudmuueckuii Boraer. Yucno nynen ananutnyeckoit pynkuuu. [Tpunnun aprymenta. Teopema
Pymre. OcHoBHas TeopeMa anre6pbl (MHOTOUJICHOB).

5. O0pa3oBaTeibHble TEXHOJOTHM, B TOM 4YHCJI€ TEXHOJOTHH IJIEKTPOHHOIO0 O0Y4YeHHS] H
AUCTAHUMOHHBbIe 00pa3oBaTelbHble TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIEeCTBJIEHHH
00pa30BaTeIbHOI0 MPoIecca Mo JUCIUTIINHE

B npouiecce o0yueHust HCMOMB3YIOTCS ClleAyroe o0pa3oBaTelbHbIe TEXHOIOTHH:



BBoanasi 1ekuus — JaeT NEpBOE LEIOCTHOE MPEICTABICHNUE O TUCHHUIIIIUHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHUs NaHHOW MUCHUIUIMHBI. CTYIEHTHl 3HAKOMATCA C Ha3Hau€HUEM U
3a/lagyaM# Kypca, €ro poJibl0o H MECTOM B CHCTEME YYE€OHBIX TUCIMIUIMH U B CHCTEME IMOATOTOBKH B
nenoM. Jlaetcs kpatkuii 0630p Kypca, UCTOpUs Pa3BUTUS HAYKH U MPAKTUKU, TOCTHXKEHUS B ITON
cdepe, UMEHA U3BECTHBIX YUYCHBIX, M3JIaraloTCs MEePCIICKTUBHBIC HANPABJICHUS HcclenoBanuii. Ha
9TOM JIEKIIMH BBICKA3bIBAIOTCS METOJIUYECKUE U OPTaHU3allMOHHBIE 0COOEHHOCTH pabOThI B paMKax
JAHHOW JUCUUILINHBI, 8 TAK)KE JAeTCS aHAJIN3 PEKOMEHIyeMOH Y4eOHO-METOANYECKOMN TUTEPATYPHI.

AKkafeMHYecKas JeKI U ¢ 3JieMeHTaMU JeKInu-0ecebl — [T0CIIE0BATEILHOE U3JI0KEHHUE
MaTepuaia, OCYIIECTBISEMOE MPEUMYLIECTBEHHO B BHUAE MOHOJOra IPENoJaBaTelisd. DJIEMEHThI
JeKuuu-oecepl 00ecreunBalOT KOHTAKT MPeroaBaTeis ¢ ayAUTOPHUE, YTO TO3BOJIAET IPUBIIEKATh
BHUMaHUE CTYJCHTOB K HanOoJIee BAXKHBIM TEMaM JUCIUILINHBI, aKTUBHO BOBJIIEKATh UX B YUCOHBII
MPOLIECC, KOHTPOJIMPOBATh TEMIT M3JI0KEHUS Y4eOHOro MaTrepuaia B 3aBUCHMOCTH OT YPOBHS €ro
BOCITPUSITHUSA.

IIpakTnyeckoe 3aHsiTHEe — 3aHSATHE, IOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB I10 3aKPETUICHUIO TIOJYYCHHBIX Ha JICKITUU 3HAHUMN.

KoncyabTauum — BuJ Y4eOHBIX 3aHATHH, SIBISIIONUNACA OAHOM W3 (GOPM KOHTPOJIS
CaMOCTOSTENIbHON paboThI CTyIeHTOB. Ha KOHCYNIbTaIMsAX 110 MPOCHOE CTYIEHTOB pacCMaTpUBAIOTCSA
HauboJee CI0KHBIE MOMEHTHI IIPY OCBOGHUU MaTepHualia JUCIUILTUHBL, IPeroiaBaTeib OTBEYaeT Ha
BOTIPOCHI CTYJICHTOB, KOTOPBIC BOZHUKAIOT Y HAX B IIPOIECCE CAMOCTOSATEIIBHON PaOOTEHI.

6. IlepeyeHb JIMIEH3MOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 TPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHH 00pa30BaTelbHOr0 mpoiuecca 0
AUCHUILINHE

B mponecce OCYICCTBIICHU A 06paSOBaTeJ'IBHOFO nmponecca nmo AMCHUINIMHE UCITOJIb3YOTCS:

JJIA q)OpMI/IpOBaHI/IH MaTCpHraJIOB JJIA TCKYHICTO KOHTPOJIA YCIICBAEMOCTU U IIPOBCACHUSA
IMPOMCEIKYT OYHOI aTTeCTalluu, OJIs1 (1)OpMI/IpOBaHI/I}I MCTOJUYCCKHUX MATCPHUAJTIOB 110 JUCHUIIJIMHE

- mporpammsl Microsoft Office;

- u3marenbckas cuctema LaTex;

- Adobe Acrobat Reader

- cucrema Wolfram Mathematica. (https://www.wolframcloud.com/)

MporpaMMHOE 0OecIieueHre TSl CO3/IaHMsI M IEMOHCTpAIIUU IIPEe3eHTAIUN, UUTFOCTPALIMHA 1
JPYTuX y4eOHbIX MaTepHaJIoB:

- Microsoft Windows (B coctase Microsoft Imagine Premium Electronic Software
Delivery).

- Microsoft OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft Open License
Ne0005279522.

- Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.

- Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepeyeHb CcOBpeMEeHHBIX MNPO(eCCMOHAIBHBIX 043 [JaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCHOJb3yeMbIX IPH OCYLIECTBJIEHUN 00Pa30BaTeIbLHOI0 Mpolecca mo
AUCHHIINHE (MPU HEO0X0IMMOCTH)

B mporuiecce ocymiecTBiaeHUs: 00pa30BaTEIbLHOTO MpoLecca Mo AUCIUIIIIMHE UCIIONIb3YeTCs:

- ABromartu3upoBaHHas OubnuoreyHo-uHdopmarmonHas cuctema «BYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnektpoHHas OubnroTeyHas cucreMa «Jlaup» https://e.lanbook.com

- DnekTpoHHas oubnnoTeunas cucrema «kOpaitr» https://urait.ru

- DnekTpoHHas 6ubnuoTeyHas cucreMa «KOHCYIbTaHT CTyICHTa»


https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

https://www.studentlibrary.ru
- basa nayunsix crareii Mathnet

8. IlepeyeHb OCHOBHOIi M IOMOJIHUTEIbHON Y4eOHOM JTUTEPATYPHI, pecypcoB HH(POPMAIITHOHHO-
TeJIEKOMMYHUKAIIMOHHON ceTH «UHTepHeT» (MPM HEOOXOAMMOCTH), PEKOMEHIYeMbIX sl
OCBOEHHUS TUCHUILINHBI

a) OCHOBHAsI JIMTeparypa
1. HeBckuii, M. B., DnemeHThl Teopuu GYHKIHMA KOMIUIEKCHOTO TEPEMEHHOTO: yueO.
nocobue - Spocnasis, SApl'Y, 2014 http://www.lib.uniyar.ac.ru/edocs/iuni/20140203.pdf
2. Bonkoseickuid, JI. 1. COopHUK 337124 110 TeOpuH (YHKIIMA KOMIJIEKCHOTO TIEPEMEHHOTO.
/ Bonkosbickuii JI. U. , Jlynn I'. JI. , ApamanoBuu U. I'. - 4-¢ u3n. , mepepad. - Mocksa :
OU3SMATIIAUT, 2006. - 312 c. - ISBN 5-9221-0264-8. - Tekct : snexkrponHbIid // DbC
"KoncynbTant cTynenra” : [caiT]. - URL
https://www.studentlibrary. ru/book/ISBN5922102648 html
3. Herckmii M. B., VmpaxHenwuss mo muciuruinHe Teopusst (QyHKIHUH KOMIUIEKCHOTO
MIEPEMEHHOT0: METO/. YKa3aHus - Apocnasib, SApl'Y, 2008
http://www.lib.uniyar.ac.ru/edocs/iuni/20080296.pdf

0) 1OMOJIHUTE/IbHASA JIUTEPATypa
1. CeemnukoB A. I'. Teopust QpyHKIMI KOMIUIEKCHOW TIEpeMEHHON: Y4eOHUK i BY30B. /
A.I'.CeBeminukoB,A.H. TuxonoB; M-Bo oOpazoBanuss P® - 6-e¢ wusa.,crepeorurn. - M.:
®wusmataut, 2001. - 336¢.
2. IlpuBanos, 1. 1. Benenue B Teoputo pyHKINNA KOMIUIEKCHOTO MIEPEMEHHOTO : Y4eOHUK
s By3oB / U. . TlpuBanoB. — Mocksa : I3parensctBo FOpaiit, 2023. — 402 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-01450-1. — Tekcr : anexTpoHHslii // OOpa3zoBaTenbHas
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/512097
3. Kimumos B.C. OcHOBBI KOMIUIEKCHOTO aHanu3a: yuyebHoe nocobue. - SApocnasnb: AplY,
2010. http://www.lib.uniyar.ac.ru/edocs/iuni/20100230.pdf

9. MatepunajibHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs JJIsl OCylLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AMCUUILINHE

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas sl OCYIIECTBIEHHUs 00pa30BaTEIbLHOTO
nporecca 1o JUCUUIUIMHE BKJIIOYAET B CBOM COCTaB CIIELUAIbHBIE TTIOMELICHMS:

- yueOHbIE ayIUTOPUH JJIs1 IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHble ayTUTOPHUHU ISl IPOBEJICHHSI TPAKTUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIE ayIUTOPUH AJIs1 IPOBEAEHUS IPYIIIOBBIX M UHAUBUIYaIbHBIX KOHCYJIbTALIUN;

- yueOHbIe ayJUTOPUH JJIs TPOBEACHUS TEKYIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalui;

- IOMEIIEHHUS U1l CaMOCTOSTENbHON paboThI;

- TMIOMELIEHUS Ul XpaHEHHs U MPO(PMIAKTHYECKOTO 00CITYKUBaHHUS TEXHUYECKHX CPEICTB
00yJeHwusI.

CrnenuanbHple TOMEIIEHUS] YKOMIUIEKTOBAHBI CPEJICTBAMHM OOYUEHUS, CIYXKALUMH IS
npeJcTaBieHus yueOHoi nHpopmanuu 60IbIION ayAUTOPUH.

[TomemieHuss A CaMOCTOSATENBHOW pabOThl OOYYAIOMIMXCS OCHAIEHBl KOMIBIOTEPHOMH
TEXHUKOW C BO3MOXXHOCTBIO MOAKIIOUeHUs: K cetu «MHTepHeT» u obecrneueHueM J0CTyIa
K 2JIEKTPOHHON MH(OpMaImoHHO-00pa3oBaTenbHoi cpeze SApl'Y.

ABTOp:
3aB. kaenpoit MaTeMaTHIECKOTO aHAIH3a,
JTOKTOp (U3.-MaT. HAYK, TOICHT M.B. HeBckuit


http://www.lib.uniyar.ac.ru/edocs/iuni/20140203.pdf
https://www.studentlibrary.ru/book/ISBN5922102648.html
https://urait.ru/bcode/512097
http://www.lib.uniyar.ac.ru/edocs/iuni/20100230.pdf

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«Teopusi pyHKUMI KOMILUIEKCHOM NepeMeHHON»

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIMHU CTYAEHTOB MO0 JNUCHUILIHHE

1. TunoBble KOHTPOJIbLHbIE 32IaHUSI M HHbIE MaTePHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

3agaHus AJI8 CaMOCTOSITEJIbLHOM PadoThl Jar0TCs M0 3aMauHuKy [2], yueOHOMY mocobuio [1],
METOJIUYECKIM yKa3aHusM [3]. MoryT npiuMeHsThCS 1 Apyriue COOPHUKH 3a1a4. DT 3alaHus HE
OILICHUBAIOTCS, HO UX BBINOJHEHUE KOHTPOJIUPYETCSA HA MPAKTUUECKUX 3aHATHUSX.
NuauBuayanbHoe 3a1aHHe

B navanme cemecTtpa KaxaoMy CTYACHTY BBIIAETCS WHAUBUAYyaJbHOE 3anaHue mo 11
OCHOBHBIM T€MaM JUCUMIUIMHBL. DTU 3aJaHUs JA0TCsA 1o yuyeOHomy mocoburo [1]. [To xaxmoii
TeMe JaéTcsl HECKOJIbKO THUHOBBIX 3a/ay. Kaxaplii CTyIEHT IOJy4aeT CBOM BapUaHT 3a/laHMs,
COOTBETCTBYIOILIMN €r0 MHAMBHYaJIbHOMY HOMEpY B CIIMCKE. 3aJlaHusl BBIIOJIHSIOTCS JIMOO B
OymaxxHO# (opme, TMOO BBIKIAIBIBAIOTCS B COOTBETCTBYMOMIME paszaensl DYK B Moodle SpI'Vy.
Kaxxaplii MK yOpaKHEHUR 10 OTJENbHOM TeMe OlleHMBaeTcsd MakcuMmanbHO B 100 Oanos,
MO3TOMY MaKCHMallbHasi cymMMa 3a Bce 3aaaun coctapisieT 1100 G6amnos. Ilpu cBoeBpeMeHHOM
IIPEACTABICHUM PEIICHUM CTYAEHTBl MOIYT CYIIECTBEHHO IIOBBICHTH CBOIO OLICHKY I10
KOHKPETHOMY pa3Jieny, MPeACTaBIIsis JOMONMHEHUS U (MIIN) UCTIPABIICHHUS.

[IpuMepHBIi cIMCOK Beex 3anad npuiaraercsa B KoHue Ipunoxenus 1

B koHI1e cemecTpa cTyaeHTaM MOXET OBbITh MPEAJIOKEeHa KOHTPOJIbHAs paboTa Mo Teme
«M3onupoBanHble 0cOObIe TOUKH. BbrueTsl. Borunciienne nHTErpajioB ¢ MOMOILBIO BHIYETOBY.
3amaHus 1J151 KOHTPOJIbHOM PadoThI

1. JIng nmanHOW (YHKIMH ONpPEAECTUTh H30JMPOBAHHBIE OCOOBIE TOYKH M YKa3aTh HX

xapakrep. OTBET apryMeHTUPOBATh.
BobruncnuTh BeIUET TaHHOW (PYHKIINK B KaXKIOW U3 €€ U30JIMPOBAHHBIX OCOOBIX TOYEK.
BbluncnuTh KOMIUJIEKCHBIN MHTETPai C IOMOIIBIO BHIYETOB.
4. BpIYMCIHUTH IEUCTBUTEIHHBIA UHTETPAI C TTOMOIIBIO BHIUETOB.

wn

Merton olieHMBaHUsI KOHTPOJIBLHON PabOTHI COCTOUT B CIICTYIOIIEM.
Kaxxnast u3 ueTsIp€x 3a/1a4 OIEHUBACTCS CIEAYIOIUMU OaIaMu:

0 (3amaua He caemana), 1 (caemaHo koe-uTo), 2 (cIaenaHa MPUOJIM3UTENHHO HAIOJIOBUHY), 3
(cmemana ¢ HEKOTOPBIMU HelodeTaMu), 4 (crenana noimHocTho). OO1iee yncno 6amioB 3a Bee 4
3ajanus coctapisieT 16. Onenka 3a paboTy CTy/IEHTa CTAaBUTCS B 3aBUCHMOCTH OT HAOpaHHOTO UM
yrcna 0asios:
0 — 4 Gaimna — «HEYIOBJICTBOPUTEIIHHO,
5 — 8 6aIOB — «yIOBIETBOPUTEIHHOY,
9 — 12 6ammoB — «XOpOIIO»

13 — 16 6amioB — «OTIUYHO»

2. Cniucok BONPOCOB M (WJIM) 3a/IaHMI /151 TPOBEAEHUs TPOMEKYTOYHON aTTecTalluu

3auer no gucuumunHe «Teopust GyHKIMI KOMIUIEKCHOW MEepEMEHHON» MPUHUMAETCS B
yCTHOW (opMe M CYIIECTBEHHO HCIONB3YeT Pe3yslbTaThl padboTa cTyieHTa B cemectpe Hinke
JAOTCS PUMEPHBIE BOIIPOCHI K 3aUYETY.

1. KommekcHble uucia W JEWCTBHS ¢ HUMH. PacmmpeHHass KOMIUIEKCHAs TJIOCKOCTb.

Nurepnperanusa PuMana KOMIUIEKCHBIX YHCEL.
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10.
11.
12.
13.

14.
15.

16.
17.

18.
19.

OTKpbITBIE M 3aMKHYTHIE MHOXECTBA Ha pPACHIMPEHHOW KOMIUIEKCHOM TIOCKOCTH.
I'panuna. Cesa3HocTb. OMHOCBSI3HBIE U MHOTOCBA3HBIE MHOXECTBA.

[TocnenoBaTeabHOCTH U PSJIbI KOMIUJIEKCHBIX YHCET.

Onno3naunbie pyHkiuu. [Ipenen no Kommu u no I'etine. HenmpepsIiBHOCTh 1 paBHOMEpHAas
HEIMPEPHIBHOCTb.

®yukimonansuble psaasl. [Ipusnak BeitepmTpacca paBHoMepHON cxoaumocTu. Teopema
Beiiepiitpacca o HelpepbIBHOCTH CYMMBbI pAaBHOMEPHO CXOJISIIETOCS psija.

Crenennsie psapl. Teopema AbGems. Kpyr u pagumyc cxomumoctu. @opmyna Komm —
Anamapa.

Onpenencune Gyukiuii f(z) = e*, sin z, COS Z ¢ MOMOIIBIO CTEIIEHHBIX PSIOB, HX CBONCTBA.
[TpousBonnas. Ycnous Komm — Pumana u muddepeHnppyeMocts (MOHOTEHHOCTH)
(GYHKIIMY KOMILIEKCHOTO MEPEMEHHOTO.

Ananutndeckue (roaomopdusie) QyHKIMH. AHATUTUYHOCTh CYMMBI CTEIIEHHOTO psfa.
Oyukiun f(z) = "™z, Lnz, In z, ipoGHO-IHHEHHAS 1 HX CBOICTBA.

OmnpeneneHue U CBOMCTBA MHTErpaia OT PYHKIIMHA KOMIUIEKCHOTO ITEPEMEHHOTO.
Teopema Kot 151 0THOCBS3HOM M MHOTOCBSI3HOW 00J1acTeH.

Wnrerpansaas  ¢opmyna  Komm.  Haterpan tmma  Komm.  beckoneunas
muddepeHIPYEeMOCTh aHATUTUYECKON (DYHKITUH.

Teopema Tewnopa. Hepasencta Komm. Teopema JInyBusis.

Teopema 0 €AIMHCTBEHHOCTH aHaNUTU4Yeckoi GyHkIuu. Hynu aHanutuyecko QyHKIUH.
[TpaBrIIbHBIC M OCOOBIC TOYKH aHATHTUYCCKON (DYHKIINH.

Psn Jlopana. Konbiio cxoqumoctu. Teopema Jlopana. EquncrBennocts psna Jlopana.
W3onupoBaHHBIE OCOOBIC TOYKM AHATUTHYCCKOW (YHKIMH W UX Kiaccudurarms.
[ToBeneHrne B OKpPECTHOCTH H30JMPOBAaHHON o0co0o0il Touku. Teopema Coxoukoro —
Beiepmrpacca.

Brruersl. Teopembl 0 BbIUETAX.

Brruucnenue onpenenéHHbIX HHTETPATIOB C TOMOIIBIO BBIYETOB.

J71st mosTydeHust OLIEHKH «3a4T€HO» CTYJEHTY HEOOXO0IMMO:

1)

2)
3)

B KOHIIE CEMECTpa MpPEJICTaBUTh BHINOJHEHHOE UM WHIUBUAYAIbHOE 33JaHUE CBOETO
BapuaHTa U TMOJY4YUTh 3a Hero oneHky He meHee 400 6awtoB u3 1100 BO3MOXHBIX (CM.
BBIIIIE);

HaIKCaTh KOHTPOJIbHYIO paboTy HE MEHEe YeM Ha OIEHKY «YIOBJICTBOPUTEIHLHOY;

Ha 3a4éTe OTBETUTHh Ha JBA-TPU BOMpOCA MO MPUBEACHHOW BHINIE MpPOrpaMMe C
(bOpMYIMPOBKOM ONPE/ICIICHUN U OCHOBHBIX PE3yJIbTaTOB.

HpI/IBCHéM MMPUMCEPHBIC YIIPAXKHCHUA, COCTABIIAIOINEC NHANBUAYAJIBHBIC 3aJaHUA U1 CTYICHTOB.



§1l. KoMnieKcHEIE YHC/Ia B OeicTERE ¢ HEMH
VopaxHeHHHA

1) Brivscim s, Henodksys anredpanveckye opMy KOMILIEKCHOTO YHCTA.
1.1 |{2 +i)(3—i)? + (24 30)(3+ 4::}|| .
1.2. |{2 +i)%(3 4 Ti) — (1 +2i)(5+ 3'i}| :

1.3. |{4 +i)(5+43i) — (3+i)(3 - :';||iF

1.4 REM 1.5. ]mw_
21 1+i
(5 + i){7 — 6i) 2 4 150
1.6. |—3_H: . 1T REUHF.
(2 — 5i)(6 + Ti)
18 Im e+
1.9, Re(l+2)—Im(1+20)* + Re(1+ 2i)* .
1.10. Rel_!f_lmz“_.
2—1 14 3i

2) PeinHTE YPAEHEHHE OTHOCHTENEHO HEHsBecTHOMD = & C.

111, iz—3F=-5+Ti. 112, ([iz-1)FT=-3415.
4 M

113 222 1492, 114 Rer———2
T—i |2]
115 224 |x+7-i=442. 116. 2Rez—3|z—7.i=2—-9i.
1.17. i2?—37=2. 118 |z-Ri’+2T=3-12.
Lii
119, 2 _F=2%1Imz. 120 2?1F=2Re——"

1—-i°

3) Hafrn Bce 3HAYEHHH KEATDATHOTD KODHH, NDOBOMA BREIMHCITEHHS B AT

refpamueckon topue

1.21. 2. 1.22. /8.
123 15+ 8. 1.24. +/—11 4 60i .
125 —B+6i. 1.26. +—B—6i.



1.27. B—6. 1.28B. /8 461
1.29. +2-3i. 130 +—-3-—4i.

4) PemwTh KBaPaTHOE VPAEREHRE © HEMSEECTHEM = < .
131, 22— (24i)z2—147i=0. 132 2_(3—2)z4+5-5i=0.

1.33. @2 4+1=0. 134 22 _(1+i)z24+6+3i=0._
1.35. 2’ —Sz44410i=0. 136 224 (-T+24)z413-i=0.
137 224 (-14+4i)z—4i=0. 138 224(-143)2z-2—-i=0.
1.30. 2*4(-54i)2—5i=0. 140 2*4(-146i)z—6i=0.

5) IlpencTARATE KOMIIEKCHOE MHCJ0 B TRHMOHOMETPHYECKOH 1 IOKAZATENE-
HOR dhopmax.

1.41. 44 4. 142, 24342,
1.43. 5. 1.44. 4i.
145 —24%. 146, —1++/3i.
1.47. —%. 148 44 4i.
1.49. 1—+/3i. 1.50. +/341i.

6) JloKazaTE HEPARSHCTRD, HCMOJEIVH CEORCTER MOIYVIH KOMIUTEKCHOTD YHC-
na
151 |(1+d)z—iz*| <3, eom |2 <1.

152 [2*-2"+i| <3,  ecm [ <1.
1.53. 15|:ﬂ+5|59: ecom |z < 2.
1
154 |(3+2§}|z+2§|-::2: BCITH |E’|{§.
155 |(5-12i)2" — 7| >12, ecm [¢ >1.
156, |" —5i| <13, ewm |2]<2.

1.57. ;_ gl, eCH 2| < 2.
r— 648 12
x— 2 3
158 |~ —"l|< e - <z <2.
z4i 2
159 |(3-4i)T—2"| =6, ecm |2 =6.
1-32%%
1.60. |— < 12, ecn 2| < 2.
2414
2



7) BuvmcoeTE, NPHMEHSH TPHIOHOMETDHYECKY: ODMY KOMILTEKCHOTD

THCITA a0
. -5 10
1er [LvE) 1.62. (2+3_) _
1—i V3 —i
. 1B - [
1-—i _94
1.63. _ 1.64. .
( i ) (—3+3i)
&0
5. s
165 (1—i)%. 1.66. ("‘FJ“_?') .
1—-14
12
1- 3
1.67. (T"?) . 1.68. (14+30)"@ .
1—i "
169. (V3+i™. 1.70. - ) .
( ) (ﬁ—-a:

&) Hafmn Bee 3HAYEHHH KOPHH, NPHMEHAS TPHIOHOMETPHUSCKYD dopMy
EOMILIEKCHOD THCIIA.

14513 g5
R e T AL 172 ¢
V3 +i (—1+i)?
3 A0
|4 i’ a {1—1}
1.73. TS 1.74. e
o ALs 176 163 — 16i
T Veava—a S (T4ape -
J(1—i)e (V3 +i)E
1.77. . 178, ST
B+ 83 1++/3i

—9i 932
179, Hf——=" 180, | =23-%
(3 —i)7 1—id

9) MonoaHHTe L EE SaTaTH.

1.81. [ycre n = 2, w™ = 1. Yemy pagsa cymma 1 +w + ... + w™17
1.82. JMokazark, 9moecid 242! = 2eosaun € N, To 242" = 2cos na.

1.83. MokazaTk, 90 COBOKVIHOCTE M MaTpHi ETOporo nmopsaxka BHaa

(5°) arem

3
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© ONEPAITHAMH COOMEHHE H VMHOMEHAS MaTpHIl obpazver none, maomopdHoe
nouten C KOMIUIEKCHRIY THCEM.

§2. HaobpaskeHnne KOMIUIEKCHEIY YHCE]

¥Y¥opaxXxHeHH S

1] H3obpasHTes HA KOMIJIEKCHOR NIOCKDCTH MHO®ECTED Todek = € C, yup-
BIETEOPHIIINY VEASAHHOH CHCTEME COOTHOIIEHHH.

3
21 1<|z43—4i <2, Dn:a.rg'z-:TE_

22 JRez—Imz=0, [z-1]=2.
23 1=<|z+4i|=<3, Im=z=4.
24 |Rez|+|Imz] <1, |z—id|<1.
25. —4<Rez<-3, |245-2i<3.
2.6. argz:%, [F+i=1.
27 |z—-244] = |2+ 154 .
28, |z >2+Im=.
29 |z|=Hez.
210, 4=<|z-1]+|z+1] =8.

2) M3obpasuTs THHHG, S3TABREMY JAHAEM Y DaBHeHHeM.
211. |z42 —|z—2|=3.

212 |z —i|—|z+i]=2.
213. |z—2|=Rez. 214 Imz'=2.
215 Rez?’=1. 216. |z—2 =Re:z.

1 1
217 Im (E)zi_ 218 2 47ri_1.

1
2.19. Hﬂ(i)zl. 220, 274 (24i)z4+(2-1)2=2.

3) 3anmars ¢ noMomEx cooTHOMEHRE Ha 2 € T yHASAHACE MAOMECTRD.

4
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2.21. BHemMHOCTE KPWTA © NEHTPOM 25 — —1 4 20 W paguycoM ¢ = 5 ¢
TPAHHTIER.

2.22. [IpasrfA nonyvEpyTr 063 rPaHMIE W3 KDVIA © HeHTpOM 23 — 2 —{ |
pamEycoM r — 2,

2.23. KoHNneATPHYECKDE KOMBID © MEHTPOM % — —i, BHVTDEHHHM DajHy-
coM = 1 W BHEINHHM DATAYCOM r = 4 &3 TDarnIE.

2.24. BHYTDEHHOCTE WUTHNCA © OKYCAMH 2 = 144, 23 = 4 — 3i ¥ 3KC-
HNeRTRHCHTETOM £ = 1/2.

2.25. BHemHOCTE SIUTHIICA © (hoKyCcaMH 2 — 2 4 6i, 55 — 8 — 21 ¥ SKCIER-
TpHCHTETOM £ = 1/3.

4) NMononHeTebHBE SATETH.
2.26. Mz00pasuTs HA KOMILUTEKCHOA TIZIOCKDCTH MHOGKECTRD TOYEK
141t

. R.
11—t <

F=

2.27. llpusMenss reoMeTpHNECKEE OO, MOKASATE JUIH 2, 22  C Hepa
REHCTED

21 — 2 < [I21] — |2al| + min{lzu] al} - | ang 2y —arg 2]

2.28. Toura z newsercd no maaen |Rez| 4 |Imz| = 1 & sanparnesms

MPOTHE 9acoB0 cTperkn. OnpeiendTh TPasK TOPHE B HANPABIEHAE TEHAEHAH
ToHER W= 1=

§3. 9KcnoHeHTA H OApyrae QyHEIANA
VYVonpaxsHeHHSH

1) BEMHCTHTE BRDAKEHHE,

3.1. Reeg™t¥ 3.2 |sin(3 — 4i)| .
3.3. Im cos(6 4 24). 34 |cos(l+ 106 .
3.5. Reech{l—i). 3.6. |sin(4 4 Ti)| .
3.7. Imsh(l +2i). 3.8, |cos(3 4+ 20d) .
39 Rech(2-i). 310, Ime* ™.

5
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2) Halimn neRCTEWTENERHY K, MHHMYH 98CTH H MOJYIE GyHEDHA f(z).
311. f(z)=¢. 312, f(z) =sinz.
313 fiz)=eosz. 314. f(z)=sh=z.
315. f(z)=chz.
3) BHACHUTE, B Kakuy Tovkax dyasnps f2) npHHMasT JeRCTERTEIRHRE
IHAYEHHH, 4 B KAKHX — YHCTO MHHMEE IHAYEHWH.
3.168. f(z) —cosz. 3.17. fiz)=shz.
318. f(2)=rchz. 3.19. flz)=¢€.
3.20. f(z)=sinz.

4) BrIMHCTIHTE SHAYEHHS JOTA[HgMOR.

321. Ln (v’in), In ﬁ+i).

322 Ln(l41), In(1+1) .
323 Ln (-1+f’§ij, In (_1+w.f'§ij .

324. Ln (-3+43§), In (—3 + 3i)
3.25. Ln (-1}, In(—i) .
3.26. Ln (ﬁ—ij, In (ﬁ—) )
327. Ln(-1-4i), In{—1—14)
3.28. Ln (4i), In(4i)

320 Ln (1-#’51‘), In (1 —-»fﬁij .
3.30. Lnl0, Inlo.

5) Haimn Boe SHAYEHHA VEASAHHOTO BRDAMEHHE.

331 (1+4). 33z (—2)VF.
333 (—14i)*. 334 3.
3.35. {v’inj_'. 3.36. (-2 20,
337 it 338 (—3+3)V7.
3.39. (20 . 3.40. (—4)4.

6
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6) JononHATeNsHEE 38 T8H.
3.41. C noMomke CEORCTEA 51192 — g% . 0™ NOKA3ATE TOXIECTRED

R
= S [(E% Fe ) (e e 4 (@ — e ) (=2 5 o))
W3 KOTOPOTO 3ATEM MOJYUHTE DABEHCTHA
cos(2y 4 2a) = c0s 2y £os 29 — Si0 2y sin g,
sin{ 2 + 2a) = 8in 2y 08 23 + c08 2y Sin 2y,
cos® 2 4 sinz = 1.
3.42. ¥YCTAaRORHTE © TIOMOTIE: PAEEHCTE IR cos(z) + 23) | sin(z + 2)

AHANOTHIHRE COOTHOMERAA 118 chiz) + 29) w sh(z 4 23). HenonksosaTs ceask
sinf{iz) = ishz, cos(iz) = chz

3.43. Hanrw Bee HYM Ea® oM w3 GVHEIMRA &°, cos8 2, §in 2.

§4. Ipobuo-mmHeiinag QyHKIHE
YopaKkHeHHSA

1) Hanrn ppobeo-minednce orofpamxenne w = f[2). KoTOpoE NepeRoInT
TOUKH 2y, 23, 23 B TOUEH Uy, Wy, Uy COOTEETCTEEHHD,

41 nmn=-1lxm=i2z=14+1i w=0um=Huy=1—-1i.
. _ _ 1 1. .
42 =12 =i33=1-1 'EI.'1=1—‘E-,‘!I'.I'Q=E—E'E-,H}3=2—I.

43 =m=1lm=1+4+i=zm=241i  =—14iwe —cows=24+24.
44 z=1-i,z=10 293 = oo wy=141iuy =cow=10.
45 n=0,m=1,5%=3414 wy = —4us =44+ wg =646 .
46 n=-lm=izm=1+1 =i —ooug=1.
47T, zy =1,z =00 2 =i =iy =1luwg=1+1.

48 zy=-1,3 =003 =1 uy = ooig =iwg=1.

49 =l m=ixn=0 w =1 wg=1iwy=-1.

410. 51 =-lm=0zx=1 w=1lwy=iduwy=-1.

T
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2) Hama apobro-maefaye dyarmee w = f(2), oTobpamaniyn MH-
WECTRO (7 HA MHEOMECTED H.

411. &G — gpyr |z| =1, H — nomynnockocts Imw = 0.

412 & —xpyr |z —i| <=1, H — nomynnockocts Rew < 0.

413 G—xpyr |z —14id] <1, H — noynrockoers Imw > 1.
414 G—wpyr|z| <1, H—xpyr|w—i <1

4.15. & — momymaockocte Rez =1, H — saosectso |w| = 1.

4.16. & — nmomymaockocTk Imz = -1, H — pyr |w—i] < L

4.17. & — nomynnockocTe Rez = 0, H — nomynaockocTs Imw < —1.
418, &7 — nomymaockocTk Resz < -1,  H — moomymnockocrs Rew > 1.
419 & — wHomecTio |2 —1| =1, H —Epr|w—i <L

420G —kmyr|z—-1 <1, H — nonymaockocTs Imz < 2.

3) BHACHATE, B KAKDE MHOMKECTRD NEpexoauT MEMKECTRe M npr orobpa-
menmn w = fiz).

4.21. M — weagpasr Rez = 0,Imz =0, w=(z—1i)/(z+i).

423 M —nmomyepyr 2| < 1. Imz =0, w=(2z_—1)f(iz4+2).

423 M —monoca 0 < Rez <1, w={z-1)/(z-2).

424 M —womeao 1 < 2] <2, w=2zf{z-1).

4.25. M — nomymnockoere Rez > 1, w=(z-1)/=

4) JonoanwrentHee SaIaqH.

426 JoKASATE, YT0 COROKVITHOCTE HERRIDOMIEHHEY TROOHO0-TTHHERAHED
VHKIHA OTHOCHTENEAD OIERAITHH CYTIEPIOSHITHE 0ODasVeT TRVIIY.

4.27. Jokasars, 910 Kaxnoe 13 orodpamesni w — az, w = 24b (o, b £ C),

w = 1/z ofmansaer KpyroBnM ceoRcTeoM. B coyuae sarpyamenmit ow. § 12
ITAEH 2.

428 JorazarTh, YT0 HEBRPOHJIERHDE TPOOHO-THHERHDE OTOODAMKERHE Pe-
AVIHDVETCH K OTODDAKEHWSM NDETRIVIER 340898 W TeM CaMBEM obmanaer
KPVTOEHM CEORCTEDM.

4.29. ¥CcTaHOEWTE KPVTOROE CEOACTED HEERDOMTEHHOTD APO0HD- THHERNHOID
OToDDAMNERNE MHEM CIocoDOM, HEMENH TOT, KOTOPHHE OB OTMEYEH B JIEVX
mpeasvimax anagax. Henonesosams gns storo caenyompi daxt Jlobas
OKDVIHOCTE WITH NDSMAH HA KOMILUIEKCHOH MIOCKOCTH MOMET ORITh 3ATAHA
ypasHen ey Anosuiois

|z_z|=k, k>0, pg¢cC— dOUKCHPOBAHE,
H Mofoe TAKDE YPARHEHHE SAMaET OKPY AHOCTh WIH NPAMY 0.

8
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§5. luddepenunposanne

YVnpaxuHennsa

1) Iposeputh BRmMonsenue yeiosui Komm — Pumana ans dysxmm f(2).

Bl f(z)=22. 52. f(2)=2.
538. f(z)=2'. 54 f(z)=2".
55. f(z)=¢. 56. f(2)=cosz.
5.7. f(2) =sinz. 58. f(z)=shz.
59. f(z)=chz. 510. f(2)=2z2¢ .

2) Onpenesnrs ToukH AudxbepeHnUpyeMocTH B 061ACTh AHAIMTHYHOCTH
dyakmm f(2). HanTa npon3BoHY:0 B TOYKAX CYIIECTEOBAHHS.

511. f(z)=2%. 512. f(2)=2+2.
5.18. f(2)=|2=. 5.14. f(2) =|2]*Rez.
5.15. f(z)=|2*Imz. 5.16. f(2)=zImz.
517. f(2)=2zRez. 5.18. f(2)=22*.
519. f(2)=iz42z. 5.20. f(2)= flz+iy) =2xy +iy?.

2) BRISICHHTS, CYINECTBYET JIH aHANTHTHIeCKast OYHKINS, HMeoIas JaHHy ©
JIEACTRHTENBHY 10 YACTh u(Z,y) WK AAHHY 10 MHAMYO YacTh U(T,y).

521. u(r,y)= 'y . 5.22. v(r,y) = -y
5.23. v(r,y) =4€"sin2y. 5.24. u(r,y)=z+vy.
5.25. v(r,y) =6y .

3) Hatrrn anammiveckyo dyaxmmo f(2) = w(r,y) + iv(z,y) no e yka-
3AHHBIM CBOMCTRAM.

5.26. u(z,y) =eYeosz 42743, fl0)=4—1i.

527. wry)=2"-v+2r, f(i))=-1+2i.
5.28. v(r,y) =2(chrsiny — ry), f(0)=0.
5.29. u(r,y) =2sinrchy—rz, f(0)=0.
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5.30. v(r,y)=4shrsiny+ 2ry, flio)=3.

4) JTonomHATeNEHEES 3a7ATH.

5.31. [Jokaszath, 970 ECHAH AHAIWTHUECKAS DYHKIHA SEIHETCH JeHCTEH-
TETEHOH, TO 0HA NOCTOHHHA.

5.32. [Tokasars, wro ans dyasman f{z) = +|ry| yenosma Komm - Prvasa
(5.1} & TouKe z = [ BRINOVIKAKTCH, HO NPOMSEOIHAN HE CYIIECTRYET

5.33. Jlora3aTh, RCTOL3VH oNpeneneHne THdepe MDYV EMOCTH, UTO 8CITH
dhyarmma f(z) = _f[ir{ﬂﬂ(,!;'—l—l' sin p}) = Ulr, w)4+iV(r, ) AaMeeT MpOREEOTHY o
E HEKOTOPOH TOWKE, TO B 3TOH TOUKE ERMTONTHATCR CIeIyoipe yonosns Komm
— PHMAHA B MONHPHEIX KOODIHHATEX T, (0

oy _1av - eu 8V
or rog' Bp  or

5.34. BumecTn yonosns Komm — PHMAHA B NOTADHEX KOODIHHATAY |CM.
MPETRL VI B 3AAMY ) B3 CTRHIADTHRIX YCAoBHH (5.1) 0 DAReHCTE

r=reosy, ¥ =rsing, Ulrg) =ulz,y), Virg) = vz ).

§6. Marerpuposanue

YOpaXHeHHHA

! f(2) de,

I' — oTpesck ¢ KOHIAMH B TOYEAX 21 H 23, MPOXOAHMER OT 21 K 2.

1) BraucaiTh HETErpan

61 f(z)=2Rez—T4+1—4i, =z=0,2=-3+i.

62 flz)=(1+i)Imz+7, 2 —=i,23=-3i.
6.3. f(z)=3z+(1+i2, f=1,2g=4i.
64 f(z)=2:-3T4+2, 23 =0m=-1—i.
65 flz)=|2"-3i, =H=—1z2=i.

66. flz)=—-Rez?+57, z=—l+izm=1—4i.
6.7. f(z) =327 +i=, =8, z=m=0.
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68 f(z)=Im=2247, 2 =02=1+i.
69. f(z) =2Im=® +i, n=-lm=-1-2.
6.10. fiz) =T+ 4241, n=—1—dm=141i.

2) BRMHCIHTE HETEMPAT
f ) de.
r

6.11. f(z) = 2lmz, T — gyra oxpyssocTH |2| = 1, npoxomEwmas or
TOUKH 2 — —1 10 TOYKH 23 — 1 MPOTHE YacoBOH CTPETKH.

6.12. f(z) = slm=*, T — myra OKpy®HOCTH |z| = 1, npoxoaMMan or
TOYKH 23 = —1 0 TOUKH 23 = 1 00 YACOBOH CTPETKE.

6.13. f(z) ==Re2?, I — okpymsocts |z = L

6.14. fiz) = zHez, T — oxpymHOCTR 2| =2

6.15. f(z) = z(Rez+Imz), T — myraoxpymHOCTH |2| = 1, npoxoauMan
OT TOYKH 2 — —1 J0 TOYKH 23 = 1 N0 JacoRof CTPEIKS.

3) BrryucaeTs © noMomke dopvyns Hesorona — JlenGamma (6.5).

1— 1
6.16. fe"‘dz . 6.17. fecszd!z .
1+ i
] 14
6.18. f{szﬂ +z)dz . 6.19. f sin z dz .
g 1-1
i
6.20. feh zdz .

1]

4) BRMBCIHTE © NOMOMER HHTEMPHPOBAHAS 10 9aCTHM.

i 141
6.21. fze‘dz. 6.22. jzenszdz.
i i
1 a4
6.23. fzchzd!z. 6.24. fzshzdz.
i 0

14
6.25. fzsinzdz.
1-1

11
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5) BrHmenmTs ¢ noMom:o HeTerpansaof dopayns Konm (6.7).

e
6.26. i[ m dz,

a) I' — oxpy#HOCTE |2 — 1 4+i] = 10; b)) I' — okpysnAocTs |z — 1 4+i] = 3,2,

h=
6.27. fe—dz,
z(z-1)
r

a) I' — oxpysHoCTE |2 — i =8; b)) I’ — okpysmocTs |2 — 14-4] = 6/5.

6.98. j‘ sin 2z dz,
(z—i){z+1)

a) I' — oxpysaocTs |2 — 2| =5; b)) I' — oxpyxsocTs |2 — 2| = 1

shz
6.20. f EEIEE dz,

a) I' — okpy#HOCTS |2 — 3i] = 20; b) I' — okpysuocTs |2 — 36 = 3/2.

fl[2+ 1)(z 4 1) dz,

a) I' — okpy#HOCTs |2 — 1 —i]| =8, b) I' — okpysmsocts |2 — 1 —i] = 4.

6) Brumeanrs ¢ noMombe RETErpaibaol dopaynsr Komm (6.7) w dopay-

nH (6.8).
22 e
——dz. 6.32. — iz
f{z—mz—l}f f FESEET
Jz|—2 Jz—21|—10
sinz 08 2
s [ et % [ mows
lz41|=4 lz— 44| =15

zginz
6.35. dz
f (z—10)(z — 20pF

7] JonodHuTenkHER 35ATH.
6.36. Brsecy 13 onpenenesEns WHTEMPAIA PABEHCTHD

I3
fzdz:ﬁ—zf.

£
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6.37. Inan € T, A > 0 25 € C HANTH SHAYEHHE HHTETDATA

(z—2)"dz.

lz—zo|=R

§7. OGuacTH CXOOZMMOCTH PS0OB

YnpaxHeHHHA

1) OnpeneanTh PaIHyc cOoIMMOCTH B OIEcTs CXOTHMOCTH DHIA

= ™ oy _9um
7.1 Ex_ 140 7.2, ).
g ( +1i) §(2+:J
73 N emin YL S i
Yo -s42) > (&)
7.5, i(n +5—1)(z —2)".
ra={]

2) OnpeneanTh 0ONaCTE CXOTHMOCTH DHIA

= 1 = (243"
7.6. ; (T— 20z 150 ° T E Zo1tir
= en = 1
7.8 ; [iz}n 7.9. zan{«_; 1}"‘
® amy5
710 g (z—14i)°

3) OnpeneanTh obNacTE CXOTHMOCTH PHIA

" . o
711 gm + §[3+ain}|[z—3+2i}“_
2 3 (=g) - 2T
=1 n=l}
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4) JonomHerensane Sanatm.

7.16. [Iyvers e, = 0. JorazaTs, 9o
lim §/Em = lim =2
R

n—;mﬂn

EcaH 00a NPeNeta CyIIECTEY T
- =]
T.17. Ilycre a, € C. Bepso on, 910 03 CXOTHMOCTH YHCA0BOMD DHTA 3 dy,
ne=1

- )
CIEIVET CXOTHMOCTE [V6I4 Eiai?ﬂauﬁommpmm,mmmmmupﬂ-
Pl

[ ]
aa ad cremyeT oXomEMoCTE pHIA 3 an? B coyuae oTpEIATENEROID OTEETA
n=1 =1

Ha M0 W3 BONPOCOE NPHBECTH KOHTPIPHMED.
§8. Pagn Teitnopa n Jlopana
VYVnpamxuenns

1) Paznoswrs dyvakme f(2) 8 pan Tefnopa B OKPECTHOCTH TOMKH .
Halmi pammyve cooIHMOCTH DETEL

4 2
81 )= =-1 B.2 z) = s p=2
f(2) T3 7 flz2)=— 2
83. f(z)= — n=1. B84 f(z)=— —24i
T—i’ o= = BEEY = :
3242 241
B5 = =1 BE6 = =3
Hz] 245 o _f{Z:] x4 3 o
z—1 z—2
B-?- f{z]_z-l-:!? "?’U_!‘ E'E' -fl:'z}l_z+51 Eﬂ'__l
2
=41 3z
R = = — E.10. = =0
fe)=57.  m=-i f=g—. =
14

21



2) Paznoswrs dyaxmux fz) B pan Jlopasa ¢ neETpoM E Touke 2 = 0.

811 f(z) = % . 812, f(z) = 'xf:z .
8.13. f(z) = ; 814, f(z) = 2%l
8.15. f(z) = zzsm% . B.16. f(z) = m:s% :
BAT. f(z2) = z"em% . B.18.  f(z) = % sinﬂg .
8.19. f(z) = % . 820. f(z)=1Z z:_;

3) Paznoswrs dyaxmmxo fz) B pan Jlopada B YKASAHHOM KOUTRITE.

1
8.21. _f[z}:m, le|zl<4.
822 f2)=——~ . d<|f<oo
T T2 _Gr 44’ B '
1
B.23. f{z}:m, 3|zl <5.
1
8.24 fl:z}Zm, 5{|E|{EICI.
1
B.25 ﬁz]_aﬂ_;q‘ 0<|zj<1.
1
8.28. f(z}:qﬂ_l_q, l<|z] < oo.
1
B.2T. f(z) oyt l<|z42 <4.
1
B.2B. I[z}=32+1’ D<|z—i|<2.
2z
8.20 f{z}—ﬂ_ﬂ_‘_:, l<|zl<3.
2=
8.30. 2=, 3 < |z <o
f(z) 2?4243 12
15

22



4) JTonomHATenbHEE SRTATH.

B.31. Hagre paguye coomHMocTH paaa TeRmropa © NEHTROM B TOYKE 2p = 0
dovariam f(2) = tg 2, He BRINHCKIEAY HEHO YTOT0 DHAA

£.32_ [lokasars, 9T AHATATHYECKAS B OKPECTHOCTH TOUKH 2p — O dw HKIHS
flz), yaorneTRopsoman yeaosrw f(22) = f(z), ecTs KoHCTAHTA.

B.33. Ilycre f(z) — ananwTuyeckas B Koukle r < |2| < R dyHxmms,

fiz) = Z g 2"

eE pasnooxenne B piajl Jlopara B srom womene. Jlokasars, @ro ecm f{—2) =
Fz) npw Beex 2, O dggy = 0, aecmm f{—2) = — f(2) npu Beex 2, TO ga, = 0.
§9. Mzosnupopanikie ocobble TOMKH. BelveTh

YopaXHeHHSH

1) Hapmwt Bee KOHEWHRIE HIOJHPORAHHEE 0CoDHE TowkH $yHEDEH fi(z) 0
ONPENeTATE XaPDAaKTep KamI0R 03 HAX.

sin oOs X
01 [ =i 02 &) =G rape—n
glfs chz—1
93 1E= e3¢ 94 fl&) = o qa
sh z l—cosz
9.5 f(z2) = o TrEp 96. flz)= EErE
0.7, f(z) = 22l . &&IM=gﬁ;%ﬁr
09. fiz)= zzsin%. 0.10. f(2) = zr:cs%.

2] VEA3ATH XADAKTED HIONHPOBAHHOH ocoboH Touwm® 2p = oo dyaKIER
f(z).

ot E
011 fl2)= 377 9.12. f(z) = 3'2:—4-4 .
iﬁ.ﬁﬂ:fgl. 014, f(z) = 2e .

9.16. f(z) = z%Y= .

1a
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017, fiz) = (227 4 2)&" . 018, f(z) =&/1-3)

0.19. f(z2) =e=l=, 9.20. f(z)= zensgzs—_l_f .

3) Hantw enaerTs doyakimm f{z) B KOHEYHEX W30HDOBAHHRY OCOORD TOY-
EAX.

0.21. f(z) = 22l . 9.22. f(z) = % .
sin = z
9.23. _f(z} = m . 9.24. _f(z} = m .
g1/ 1
9.25. f{-}=m. 9.26. f(2)=z— -
927 f(z) =5j11$+3"'_ 928 f(z) =ms%+22’5 .
920 f(z) = —— 930, f(z) = —

2z —i)? "

E-DE—1¢"
4) Hantn saver dyasmmn f(2) B Touke 25 — oo,

031 f(z) = jl_ 0.32. f{z].:%
Enzx cosx
9.33. f(z)=— 934 f(2)=—
Z
935 fiz)=(222+ 24 1)¢ . 9.36 f{¢}=32+1
9.37. _f[f}=§+zm+5. 0.38. _f[z):zsin%.
0.30. _f[z}:zzsinjt. 940, f(z)= zi‘ma%.

5) JononAnTentHEe 381890,

0.41. IIpwEecTd NPHMED AHATATHYECKOR (WHEIME, ¥ KoTopoH GrI0 G
POBHO OB KOHEYHRI OCOORIX TOYKH: &) VCTPEHHMaA ocobas TOYKA W Iomoo

BTOROre nopsaia; b) npocTol momoee B CYIECTBEHHO 0C00AR TOYKA; C) VOTDS
HUMaH 0c00aH TOYEA W CVINECTEEHHD OCODAN TOYKA.

0.42. [IpUBECTH NPAMED AHATHTHYECKDA WVHKITAH, 08 KOTopof 2 — 1 4§
SENSNETCH oCobOR TOYKDA, HD HE H30NMHPOBAHHDN.

0.43. [IpHeecTH NPUMED AHATHTHYECKON (WHKIHH, 118 KoTopod 2 — oo
HEIHETCH NPETEIRHDA TOUKDH MPOCTRY TIOTHCOE.

£10. Bruuncnenue ¢ NOMOIILI0 BEIYETOE KOMILIEKCHBIX
HHTETPAJIOB
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YopaXKHeHHSH

1) BRMHCIRTE HETETPAT C HOMOIIER TEOPEME O BRIMETHN.

z

10.1. f

|z—1]=E

41

oI rIE e

10.3.
|-=|—'\"T

1

10.5.
=41

l=+1]=1

f

fz—1]=10

f #2241

g —1-+1]=vE

dz .

2z
10.7.
z_2p¢

10.9.

— iz .

(z—1)%z+2) dz -

1
10.2. f z"_-l-ldz .

ls—1|—=1
z
10.4. S ——
f (z4+2)(z 432
|z—1]=3
10.6 M dz
Kl S5 -
lz+i]=2
10.8 = i
- . f m Z -
|z —d)=1

1
f [f—l+i}[f—2+i}iz'

[z—1aj=2

2) BRMHCARTE HETErPAT © TOMOIIER TEODEME O BRIMETEN.

= i
er —1
|z —Baj=4

10.11.

10.13. f ztgwzds .
lzi=1

10.15. f

lz-4+1|—4

e
10.17. f m dz .
|z—i|=1

=z
e +3

10.19.
l=1=1

(22 +3)et/= dz .

3) JonomsrrenkHEe S8TETH.

10.21. Bureecst TeOpeMy O Brderax U3 Teopemi Homm (no nosomy mo-

dz .

10.18. f (sin

10.12. f zﬂsin%dz.
Ja|=1

10.14. f

e |=v3

10.16.
lz}-&
1

e +e‘ehz) dz .

=2
e
ETEEE ik
lz—1 i}=10

10.20.

caegrefl cM. § 6 HacTommed masd 1 nonpobaes §8 rnagu 2).
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10.22. Kakne u3 uarerpanos 10.1 - 10.20 MoryT 6K6ITE BHIYHC/IEHH € TIOMO-
ko HHTErpaibroi dopamysnt Konm (6.7) n e 06obmenns (6.8)7 B agy x-Tpéx
CIIYUAsiX MPOBEUTe HeoOXO/MMbIE BRIYHCIEHHN.

§11. BuiuuciieHHe € NOMONIILIO BLIYETOB JeHCTBHTE L~
HEIX MHTEIPaJIOB

YVonpaxHenus

1) BrancanTs JIeACTBHTENLHBIA WHTErDAJ, Tepexois K (YHKIMH KOMI-
siexkcroro nepemenroro. [louemy npuvennva dopmyna (11.2)7

o0
11.1. /—l—dr 11.2. /;dz
2 _ 62+ 10 72 — 107 4 34
-0

—00

T 242 248
ns [oimrme na [
1] —a0
Tr241 Tr43r41
115 dr 11.6. S Atz i N
/1"+l 41
a —20
1.7 7;&: 11.8 7 X i
41 S o ) G
1] 0

oo oo

1
11.10. /mdz -
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IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«Teopust pyHKUMII KOMIUIEKCHOM MepeMeHHOH»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHUIO TUCIHUIIJINHBI

Crynenram, ocBauBaromum guciuruimay TOKII, npeanaraercs 00s13aTeIbHO COBMEIATh
W3yYEHUE TEOPETUYECKUX BOMNPOCOB JAMCIUIUIMHBI C PELHICHUEM THUIIOBBIX YIPAXHEHUU U
(0 BO3MOXHOCTH) 0o0Jiee CIOXKHBIX 3a/ady. BMecTe ¢ moceneHreM JIEKIHA U MPAKTUYECKUX
3aHATUA U3ydaTh Y4YeOHYIO JUTepaTypy IO JTUCHUIUIMHE, BBINOJHATh MPEIJIOKEHHOE
IIPENO01aBaTeNIeM NHIUBUYAIBHOE 3a/1aHHE.

MeToauuyecKkue PECKOMEHIAINHA NTIPpENoaaBaATET0 JUCHUIIJTUHBI

OcTaHOBHMMCS Ha CJIEIYIOIIMX BaXKHBIX ACIIEKTaX MPENOIaBaHuUs.

Huctunmuna «Teopust pyHKIIMH KOMIUIEKCHOM NMEPEMEHHOW)» WTPAaeT BAXKHYH POJIb B
(dbopMupoBaHUU MHUPOBO33pEHUS, MaTeMaTUYECKOM UJIEO0JIOT U CTYyJICHTA, ero
o011eMaTeMaTHYeCKOM U JJaKe OOLIEKYJIbTYPHOM Pa3BUTHU. «Teopust PyHKUUH KOMIUIEKCHON
NIEPEMEHHOI» - OAUH M3 KypCOB, B KOTOPOM IMPEAMETHO (TO €CThb B CBSI3U C HEKOTOPHIMHU
CYLIECTBEHHBIMU DPE3Y/IbTaTaMM) JOJDKHBI ObITh YMOMSHYThl MHOTHE W3BECTHbIE MaTeMaTHUKU
npomwioro. Mictopusm (B pa3yMHOW CTENEHH) HE TOJIBKO OOECIeYMBAaET HYKHBI YPOBEHBb
OeiuleTpu3aluy JIEKIHMH, HO TakXe CIY)XUT JEeMOHCTpalueil eAMHCTBA MaTeMaTHKHU, ee
MHTEPHALMOHAILHON CYTH M TOM ITyOOKO I'yMaHUCTHUYECKON MHUCCHH, KOTOpas MPOSBISETCS B
JOCTIDKEHUSIX €€ TBOPLIOB. JTa I'yMaHUTapHasi COCTABJISIOIIAs MAaTeMAaTUKU JIOJDKHA HalTH CBOE
IIPOsIBJIEHUE B NpenojiaBaHuu «Teopun QyHKIUN KOMIUIEKCHON IEpEMEHHON.

IIpenonaBaTens JOKEH IMOCTaBUTh W3YyY€HHE AMCUUIUIMHBI TaKUM 00pa3oM, 4YTOOBI
CTYACHT MPOYUTAI XOTS OBl PparMeHTapHO | — 2 KHUTH 1O TIPEAMETY.

B nporpammy kypca BXOAMT 1OCTaTOYHO MHOT'O Ba)KHBIX MaTeMaTHYECKUX PE3YJIbTaTOB.
Becbma 3aTpyqHUTENBHO NMPHUBECTH UX HA JIEKLUAX C IMOJHBIMU JlOKa3zaTeslbCcTBaMU. Bcé xe
HEKOTOpble€ U3 OCHOBHBIX JIOKa3aTeNbCTB CJEAyeT BOCHPOM3BECTH AaKKypaTHO (Hampumep,
JokazatenbcTBO Teopembl Ko, kotopoe nan 3. I'ypea). Cnenyer Aymarh 0 TOM, Kak pa3BUTh
MaTEMaTHUYECKYIO KYJIbTYpY CTYAECHTA, CTEIIEHb MAaTEMaTU3allUN €r0 MBIIUICHUS.

UreHue nekUuid cJlenyeT CONPOBOXAATh JIOCTAaTOYHBIM KOJMYECTBOM IPUMEPOB Ha
MIOHSITHSI, TEOPEMBI, @ TAK)KE TPUBECTH HY)KHbBIE MIUTFOCTPALIUU 10 PEILIEHUIO 3a1a4.

3auér wnenecooOpa3HO MPOBECTM B JBa JdTama: MPaKTUYECKUil (pelieHue 3anad) |
TEOpPETUYECKHIi (OTBET 110 OCHOBHBIM MOHSATHUS U TEOPEMaM Kypca).
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