[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
®WO: CmupHoB Cepreit Hukonaesny

[LOAKHOCTb: BPUO PeKTopa MunmcTepeTBQ HayKH 1 BbICIIEro o6pa3oBanus Poccuiickoit Denepanun
[ata nognucanus: 11.06.2025 10:02:46 = .
YHUKaNbHbIN ﬂpOFpaMMHbII‘/’I KJH0Y: d)l_‘BO‘Jr BO «TBepCKOH FOCleapCTBeHHBIPI YHHBepCHTeT»

69e375c64f7e975d4e8830e7b4fcc2ad1bf35f08

YHVWESpChTEeT |

Pabouas nporpamma JUCIUTLTHEEI (¢ aHHOTAIKEH)
KOMILJIEKCHBIN AHAJIA3

Hanpasnenue noarorosku
15.03.06 MEXATPOHUKA ¥ POBOTOTEXHHUKA

ITpodwms moaroroky
WuTeniexTyansHoe ypaBiieHHe B MEXaTPOHHHBIX i POGOTOTEXHUYECKHX
CHCTEMAX

J1s cTyieHToB 3-r0 Kypca
DopMel 00y4eHH:s - 04HAas

Cocrasurens: k.¢. M.H. Bacunenko C.U.

Trepn, 2023



I. AHHOTAUA

1. Heapb 1 3axa4M AUCHMIIMHBI
Ilenb OCBOEHMSI AMCLMIUIMHBL: JaTh CTYJIEHTaM CHUCTEMAaTHYECKHWE 3HaHMs IO
METO/1aM KOMILUIEKCHOTO aHaJu3a U HAYYUTh UX IPUMEHSTh 3T 3HaHUS K PELLICHUIO
3a]1a4 MaTeMaTH4YECKOI0 MOJIETTUPOBAHUS U TEOPUU YIIPABIICHHUSL.
3agayaMy OCBOEHMS TUCLUILIMHBI SIBJISIOTCS:
- IpUOOpETEHNE CTYACHTAMU 3HAHWI OCHOBHBIX TIOHATHH W METOJIOB TEOPHU (PYHKITHIA
KOMIUIEKCHOT'O TIEPEMEHHOTO.
- MPUOOPETEHUE CTYICHTAMH HaBBIKOB PELIICHHS TUIIOBBIX 3a/1a4 KOMILIEKCHOTO aHAJIM3a.
- IPUOOpETEHNE CTYJCHTAMH 3HaHUI 00 OCHOBHBIX Cpepax MPUMEHEHHSI KOMILUIEKCHOTO

aHa/ln3a B MATCMATHICCKOM MOJCIIMPOBAHNN 1 TCOPHUU YIIPABJICHI.

2. MecTo nucuMIuvinHbl B cTpykTrype OOIT

JlaHHas TUCHIMIUIMHA OTHOCHUTCS K pazneny «Marematndeckuin» 00s3aTeTbHON
yactu bioka 1.

Jist  u3ydeHus OTOW AUCIHUIUIMHBI HEOOXOJUMBI 0a30BbIe  3HAHUA,
MOJTyYEHHBIE B pE3yJIbTaTe U3YUCHUSI KypCOB MaTEeMaTUYECKOTO aHaIn3a, alireophl,
nudepeHnnanbHbIX ypaBHEHUH.

3HaHMs, MOJYYEHHBIE TIPU U3YyYEHUU KOMIUIEKCHOTO aHaJn3a, MOTYT ObITh
WCIIOJB30BaHbl MPU M3YYEHUU JUCHMUIUIMHBI «UYHUCIECHHBIE METOJbI», MpHU
BBITIOJIHEHUH HAYYHO-UCCIIEI0BATENHLCKONU PaOOTHI.

3. O0beM QMCHUILVIMHBI: 3 3a4eTHBIX eAuHULBL, 108 akageMHUuecKruX 4acoB, B
TOM YHCJIE:

KOHTAKTHAA ayAuTopHas padora: nekuuu 30 yaca, npakruueckue 3ansatus 30
YacoB;

KOHTAKTHASI BHeayJMTOpPHAasi padoTa: KOHTPOJb CAMOCTOSITEIILHOM PabOThI
0 ,BTOM uHucne KypcoBasipadbota 0 ;

caMocTosiTe/IbHast padora: 48 4acoB, B TOM 4KCIie KOHTPob () 4acos.



4. IlnanupyemMsble pe3y/bTaTbl 00y4eHHS O JUCHUILVIMHE, COOTHECEHHBIE C

IVIAHUPYEMBIMH peE3yjabTaTaM 0CBOCHUN Oﬁpa3OBaTeJILHOI7[ MporpaMmmasl

[Inanupyemble pe3yJIbTaTbl OCBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBI
(bopmMupyembie KOMITETSHITIH)

[Tnanupyemble pe3yabTaThl 00yYSHUS 1O UCIUIIINHE

OIIK-1 Cnocoben  NpUMEHATH
€CTECTBEHHOHAYYHbIE u
OOIIEUHKEHEPHBIC 3HAHUS, METO/IbI
MaT€MaTUYeCcKoro  aHaiau3a W
MOJICTUPOBAHUS B
npo¢deCCUOHATIBHON JIEATEIIbBHOCTH

OIIK-1.1 JleMoHCTpupyeT 3HaHHUS OCHOB
MaTeMaTuKd, (U3UKHA, BBIUUCIUTEIBHOU
TEXHUKU U TPOTPaMMUPOBAHUS
OIIK-1.2 JleMoHCTpupyeT
UCITI0JIb30BaHUS 3HAHUM buznku u
MaTeMaTUKU TUTSI penieHus 3aza4y
TEOPETUYECKOTO U MPUKIIATHOTO XapaKTepa
OIIK-1.3 [TIpumensier METOBI
MaTeMaTUYECKOTO u KOMITBIOTEPHOTO
MOJICTUPOBAHUS, CpeacTBa
aBTOMATU3WPOBAHHOIO TMPOEKTUPOBAHUS B
TEOPETUYECKUX u pacyeTHo-
AKCTIIEPUMEHTAJILHBIX UCCIIEA0BaHUAX

HaBBIKH

[IK-1 CnocobGen yd4acTBOBaTh B
KaueCTBE HUCIIOJIHUTENSI B HAy4YHO-
HCCJIEIOBATENIbCKUX — pa3pabOTKax
HOBBIX  POOOTOTEXHMYECKHX |
MEXaTPOHHBIX CUCTEM

[IK-1.1 PazpabGarbiBaeT MaTeMaTUYECKUE
MOJIEJIA MEXATPOHHBIX U pOOOTOTEXHUYECKHUX
CUCTEM, UX IOACUCTEM M  OTIEIBHBIX

AJIEMEHTOB U MOJYJIEN

5. ®opMa NMPOMEKYTOUHON ATTECTAIUM M CEMECTP MPOXOXKIACHUA: 3a4eT, 5

ceMecTp.

6. SI3bIK NpenogaBaHus PYCCKUil.




I1. Conep:xanue IMCUMIIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM (pa3aesiaMm) ¢

YKazaHUuEM OTBCIACHHOI'0 Ha HHUX KOJHYECTBA aKaAEMHUYCCKHUX YaCcoB M BUI0B

YUeOHbIX 3aHATHH

Yyebnast mporpamMma — Bcero KonrakTHas pabora (dac.) Camocrosite
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1. Anrebpa KOMITJIEKCHBIX YHCEIT
Y TIPUMEHEHUE KOMIUICKCHBIX
P 20 | 6 6 - 8
YHCeN AJISl PeLIeHUS
¢du3nyecKux 3aaay.
2. IuddepennmpoBanue u
WHTETPUPOBAHUE PETYISIPHBIX ” 6 2 2
(GYHKIMI KOMILIEKCHOTO
MIEPEMEHHOTO
3. Psaawl Teitnopa u Jlopana. 20 6 6 — 8
4. Teopusi BHIYETOB 18 6 6 — 6
5. KondopmHubie n300pakeHust 12 2 2 — 8
6. OnepaloOHHOE UCUUCIICHUE 16 4 2 — 10
NTOI'O 108 30 30 — 48

III. O6pa3oBaTesibHbIE TEXHOJIOTUH

VYyeOHas mporpamma —
HalMEHOBAaHME Pa3JIeNIOB U
TEM (8 cmpo2om

coomeemcmeuu C pCZS’aeﬂOM
11 PITJ])

Bun 3anarusa

OO0pa3zoBarelibHbIE TEXHOJIOTUI

1. AnreGpa KOMIIJIEKCHBIX

.HGKLII/II/I, MPaKTUYCCKUC

1. H3noxeHHue TeOpETUIECKOTO

4yyucel U NPUMEHEHUE 3aHATUSA MaTrepuaia
KOMILIEKCHBIX YHMCEIT I 2. PemeHnne 3anau
penieHus pU3nUecKux 3aaau.
2. MuddepenuupoBanue u Jlexuuu, mnpakTUYECKUE 1. H3noxeHue TeOpeTUIECKOro
WHTETPUPOBAHNE MaTepuaia
. 3aHATUSA
PEryJspHBIX (GYHKIUH 2. Pemenue 3anau
KOMIUIEKCHOT'O TEPEMEHHOTO
3. Panel Teitnopa n Jlopana. | Jlekuuu, mnpakTuyeckue 1. H3noxeHue Te0peTUYECKOro
MaTepuaia
3aHATUSA

2. Pemenwue 3amau




4. Teopus BbIUETOB Jlexuuy, mNpakTUYECKUE 1. H3noxeHue TeopeTUYeCcKOro
MaTtepuana
3aHATHUS
Pewenue 3anau
5. Kondopmusie Jleknuu, mnpakTUYECKue 1. N3noxxeHue TE€OPETUUECKOTO
N300paXeHUs Marepuaia
3aHATUS
Pemrenue 3agau
6. OnepanroHHoe Jlexuuu, mMpaKTUYECKUE 1. HW3noxeHue TeOpeTUYECKOro
UCUHCIICHHE maTepuana
3aHATHUS
2. Pemenue 3a1au

[IpenonaBanrie y4eOHOM JTUCHUIUIMHBI CTPOUTCS Ha COUYETAaHUM JICKIUH,
MPAKTUYECKUX 3aHITHH M CaMOCTOSTEIBHOW paboThl CTyIEeHTOB. B mporecce
OCBOEHHSI JUCLIUIUIMHBI KCIIONIb3YIOTCS CIEAYIOMINE 00pa30BaTEIbHbIE TEXHOJIOTUH,
criocoObl ¥ MeTo/bl (OPMUPOBAaHHMS KOMIETCHLMH: TpaAULIMOHHBIE JIEKIIUH,
MPaKTUYECKUE 3aHATHUS B JUAJTOTOBOM pexume. JlucuuruimHa mpeaycMaTpuBaeT
BBITNIOJIHEHHE KOHTPOJIbHBIX paboT, cobeceloBaHUE 110 TEOPETUUECKUM BOIIPOCAM.
IV. Ouenouynsie  Marepuajbl AJds  INPOBEJACHUS  TeKylled H
NPOMEKYTOYHOI aTTecTauuu
JIist mpoBeieHUsT TEKYLIEH U POMEXYTOYHOM aTTECTALNN:
OIIK-1 Cnocoben npuMeHsTh (hyHAaMEHTAIbHbIE 3HAHUS, TOJIyYeHHbIE B 001aCTH
MaTeMaTUYeCKUX U (WJIM) €CTECTBEHHbIX HayK, M HCIOJb30BaTh HX B
1po(hecCUOHABHOM e TENbHOCTH
OIIK-1.1 3Haer OCHOBHBIE TIOJOXKEHUS M KOHLENIHAM MAaTEeMaTUYECKUX U
€CTECTBEHHBIX HAYK
1. TlosicHuTh NpPUMEHEHHWE  AHAIUTHYECKUX  (YHKIUH  KOMIUIEKCHOIO
NEPEMEHHOTO K MOJIEIMPOBAHUIO (DUITBTPOB.
2. OOBACHUTH sIBIIEHUE (PU3UYECKOTO PE3OHAHCA.
3. IlocTpouts cxeMy ajroputT™a ObICTPOro npeodpazoBanusi Oypee.
Crioco6 npoBeieHUs! — YCTHBIM.
Kpurepun oneHnBanums:
[TosicHeHre JaHO MOJHO U MpaBUIIBLHO — 3 Oana.
[losicHeHne JaHO ¢ HE3HAYUTEIbHBIMU MOTPEIIHOCTAMHU — 2 Oalia.
[TosicHeHne gaHo ¢ CyIIECTBEHHBIMH HETOYHOCTAMHM — 1 Oan.

[Mosicuenune e nano — 0 O0aJuIoB.



OIIK-1.2 Pemraetr THNOBbIE MATEMATHUYECKHE U €CTECTBEHHOHAYYHBIE 3a/1au

eZ
1 Hcnonb3yst TeopeMy O BbIYETaX, BBIUUCIUTH f de 0 KOHTYPY
. z z —

4

2. Ucnonb3ys MeToA HEOIpenelaeHHBIX KOIPPUIMEHTOB U (OPMYTy CYMMBI

1

y SO =1 52)
Te€OMETPUUYECKON TIPOTPECCUH, PA3IIOKUTH (PYHKITHIO B Pl
I<|z{<2
Jlopana B obsactu i .
3. Hcnone3yst ammapaT KOMIUICKCHOTO aHaJIW3a,  BBIYUCIUTH HHTErpal

o0

- xdx .
% +4x+13)

Crioco6 npoBeieHNs — MUCbMEHHBII.

Kpurepun onennBanums:

3aiaya perieHa IpaBUIbHO C IOMOIIBIO alnapara KOMIUIEKCHOTO aHalu3a —
5 banna.

3aaya pelieHa ¢ He3HaUUTEIbHBIMU OTPEIIHOCTAMHU — 4 Oasuia.

3aaya pelieHa ¢ CyIeCTBEHHBIMU HETOUHOCTSIMH — 3 GaJl.

3ajaya He pelleHa WM He MPUMEHEH anmnapar KOMIUIEKCHOro aHanuza — 0
0aos.
OIIK-1.3 PaGoTaeT co cTaHAapTHBIMU MaTeMaTUYECKUMH MOJEISIMU TIPU PELICHUU
poecCUOHANBbHBIX 3a/1a4

1. Mcnone3yss oOmepalMOHHOE MCYMCIECHHE, pPEeNTh 3agady Komm ms
muddepeHnnanbHOro ypaBHeHHs x"(f)+x(1) =0 C HaYadbHBIMU YCIOBUSMU
x(0)=1, x'(0)=0.

1

F(p)=——
(P) p*+4p+5

2. Haiitu opurnHai 3aJlaHHOTO N300paKECHHUS

3. Ucnone3ys ycnoBus Kommu-Pumana, HailTU aHaTUTHUECKYIO (DYHKIIHIO
KOMIDIEKCHOTO ~ IEPEMEHHOTO  f(z) =u(x,y)+i-v(x,y) 1O  3aJaHHOMN
neficTBUTENBHOM YacTh u(x,y)=y* —3x’y.

4. Haiitu uzobpaxenue no Jlamiacy GyHKIUU f(¢) =sin?¢.



Cnoco0 npoBeieHUs] — MUCbMEHHBIN.

Kpurepun onennBanus:

Metoa mpuMeHEH NpaBUILHO — 5 Oasia.

MeTtoa prMeHeH ¢ He3HAUNTEIbHBIMU MOTPEHTHOCTAMU — 4 Oasuia.
Meroa NpUMEHEH ¢ CYIIeCTBEHHBIMU HETOYHOCTAMH — 3 Oasl.

Merton He mpuMeHeH — 0 6aioB.

V. YueOHO-MeTOAn4YecKOe U MHPOPMALIMOHHOE o0ecTieYeHUe TUCHUILTAHBI
1) Pexomenyemas urepatypa

OcHoBHast

l. [lanteneeB, A.B. Teopus ¢QyHKUMA KOMIUIEKCHOTO IE€PEMEHHOTIO H
ONEpPAllMOHHOE MCYMCJICHHE B MpUMEpax M 3aJadax [DJIEKTPOHHBIA pecypc]:
yueOHoe nocobue / A.B. [lanrenees, A.C. SIkumoBa. — DnekTpoH. faH. — CaHKT-

[lerepOypr:  Jlanmn, 2015, — 448 c¢. —  Pexum  jgocryna:
http://e.lanbook.com/books/element.php?pll _1d=67463

2. Kapaces, W.II. Teopuss QyHKIuN KOMIUIEKCHOTO TMEPEMEHHOr0: ydeOHOE
noco6wue / W.I1. Kapaces. - M.: ®usmatiut, 2008. - 215 ¢. - ISBN 978-5-9221-0960-
4; [DNEeKTpOHHBI pecypcl]. - Pexum

nocrtyna: http://biblioclub.ru/index.php?page=book&id=68139

JlomoiHUTE ILHASA

1. Teopus byHKIMA KOMIIJIEKCHOTO MePEMEHHOTO: y4eOHUK /
E.C. [TonoBunkuH. — M.: UHOPA-M, 2018. — 254 c. — (Bricuiee oOpazoBaHue:
bakanaBpuar). —  www.dx.doi.org/10.12737/6014. Pexxum  pmocryna:
http://znanium.com/go.php?1d=945532

2. AcramoBa, W.B. ®OyHKUMOHANBHBIA aHaNW3: Y4eOHO-METOAMYECKUI

komruieke / VI.B. Acramoa, B.A. HukumkuH. - 3-e¢ u3a., ucrp. u gom. - Mockaa:
EBpasuiickuii OTKpbITBIA HHCTUTYT, 2011. - 110 c. - ISBN 978-5-374-00486-1; To
Ke [ DneKTpOHHBIM pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=90883

2) IlporpammHoe obecrieueHne

KomnblorepHblii kjace ¢pakyabTeTa NPUKJIATHON MAaTeMAaTUKU U KnOepHeTHKH Ne 46

(170002, TBepckasi 00.1., r.TBeps, CanoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian OecIutaTHO

Apache Tomcat 8.0.27 OecrutaTHO



http://e.lanbook.com/books/element.php?pl1_id=67463
http://biblioclub.ru/index.php?page=book&id=68139
http://znanium.com/go.php?id=945532
http://biblioclub.ru/index.php?page=book&id=90883

Cadence SPB/OrCAD 16.6

I'ocynapcTBeHHBIN KOHTPAKT Ha IIOCTaBKYy

JUIEH3UOHHBIX IPOrPaMMHBIX MpoaykToB 103 -

I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

OecraTHO
4.1.1
Google Chrome OecriaTHO
Java SE Development Kit 8 Update 45

. OecmaTHO

(64-bit)
JetBrains ~ PyCharm  Community

OecraTHO
Edition 4.5.3
JetBrains PyCharm Edu 3.0 OecruiaTHO

Kaspersky Endpoint Security 10 s

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Windows

Lazarus 1.4.0 OecriaTHO

Mathead 15 MO10 Akt mnpenoctaBienuss npas  MC00000027 ot
16.09.2011

MATLAB R2012b Akt mnpenocrtaBieHuss npaB  Ne Us000311 or
25.09.2012

MHoropyHKIHOHaIbHbBIN

penaktrop ONLYOFFICE GecrnuiatHoe | 6ecriiaTHO

1o

OC Linux Ubuntu 6ecrutataoe 110 OecraTHO

MiKTeX 2.9 OecraTHO

MSXML 4.0 SP2 Parser and SDK OecraTHO

NetBeans IDE 8.0.2 OecraTHO

NetBeans IDE 8.2 OecraTHO

Notepad-++ OecraTHO

Oracle VM VirtualBox 5.0.2 OecraTHO

Origin 8.1 Sr2

noroeop Nel3918/M41 ot 24.09.2009 ¢ 3AO0

«Co¢rJlaitn Tpeitn»

Python 3.1 pygame-1.9.1 OecrutaTHO
Python 3.4 numpy-1.9.2 OecriaTHO
Python 3.4.3 OecrutaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | Gecrimatho




WCF RIA Services V1.0 SP2 OecIuIaTHO

WinDjView 2.1 OecraTHO

R Studio OecIutaTHO
Anaconda3 2019.07 (Python 3.7.3 64-
bit)

OecIuraTHO

3) CoBpeMeHHbIe TpodeccHOHATbHbIE 0a3bl JIaHHBIX W WH(GOPMAIMOHHbIE
CIPABOYHBIC CUCTEMBI

1. 9BC «ZNANIUM.COM)>» www.znanium.com;

2. 9BC «YHuBepcuTeTcKas 0M0JIM0TEeKAa OHJIANH https:/biblioclub.ru/;
3. IBC «JIaHb» http://e.lanbook.com.

4) Ilepedenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAITMOHHON cetn «MH-
TEPHET», HEOOXOAUMBIX JIJIs1 OCBOSHUSI JUCIIATUIAHBI

HHTEpHET-YHUBEPCUTET http://www.intuit.ru

VI. Mertoauvyeckue MarTepuasbl s O0Oy4YalOUIUXCH 10 OCBOCHUIO
TUCHMILTHHBI
Bomnpocsl k 3auery
1. IToHaTHE O KOMIUIEKCHBIX unciax. Onepanyy HaJl KOMIUIEKCHBIMU YHCIAMH.
2. T'eomerpuueckasi HMHTEpIIPETAIMs] KOMIUIEKCHBIX YHCEl. MOAylnb U apryMeHT
KOMIUJIEKCHOTO 4HuCia. [ €OMETpUYECKUil CMBICT BO3BEACHUSI KOMIUIEKCHOTO 4YHCIa B
CTETICHb Y U3BJICUECHUS KOPHSI.
3. llomstue  (QyHKIMM ~ KOMIUIEKCHOTO  TEpeMEHHOro.  HempepbiBHOCTB,
b depeHIMpyeMOCTb M aHATUTUYHOCTh. Y ciioBus Komm-Pumana.
4. DnemeHTapHbIe (DYHKIIMHA KOMITICKCHOTO IIEPEMEHHOTO.
5. ®uznyeckre NpUIoKEHNs PYHKIMH KOMIUIEKCHOTO IEPEMEHHOTO.
6. luterpupoBanue GpyHKIUH KOMIUIEKCHOTO TiepeMeHHoro. Teopema Korm.
7. Teopema 00 aHATUTUIHOCTH MHTETpAIa OT (PYHKIMHA KOMITIEKCHOTO TIEPEMEHHOTO.
Teopema 0 mepBoOOpa3HbBIX.
8. NaterpupoBanue (HyHKITNI KOMITIEKCHOTO IIEPEMEHHOTO B MHOTOCBSI3HBIX O0JIACTSIX.

9. ®opmyna Kotm 1 TeopemMa o cpeiHeM.


http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://www.intuit.ru/

10. ITpuaumn makcumyma 1 semma [lIBapua.

11. Tlonsatme o paBHOMEpHON cxoauMOCTH. CBOWCTBA PaBHOMEPHO CXOISIIMXCS
MOCJIEA0BATEIbHOCTEN HETTPEPHIBHBIX (DYHKIIUIA.

12. Boicume npon3BoaHble aHauTHYeckuX QyHkuuii. Hepaenctsa Korm.

13. Psaapl Telinopa aHaIMTHYIECKUX (PYHKITHIA.

14. Crenennbie psapl. TeopeMa 00 aHATUTUYHOCTH CYMMBI CTENIEHHOTO psfa. Teopema
o muddepentmpoBanun psaoB. Teopema Abens. Panuyc cxomumocta psiza.

15. Hymu ananmatideckux GyHKimid. Teopema e TMHCTBEHHOCTH.

16. Psanpi JIopana.

17. OcoOble TOUKH aHATUTHYECKUX (DYHKLIMH.

18. IlonsTre BerueTa. BorunciieHne HHTETPaJIOB ¢ HCIIOIb30BaHUEM BBIUETOB.

19. Jlorapudmuueckuii BeraeT. Teopema o orapupmMuyeckoit mpon3BoaHoi. [TpuHim
apryMeHTa.

20. IonsiTrie OECKOHEYHO YAaIeHHON TOUKU. BerueT GyHKIMH B 3TOM TOUKE.

21. Oneparmonnsiii Mero. [IpeobpazoBanue Jlamnaca. ObpaTHoe mpeodpa3zoBaHue.

22. CpoiicTBa npeobpazoBanus Jlarnaca.

23. llpumenenue mnpeoOpa3oBaHus Jlammaca K pemieHuto Tu@epeHIranbHbIX |
VHTETPAJIbHBIX YPABHEHUH.

24. Tlpumenenue npeoOpazoBanus Jlaraca Kk pacueTy aeKTpUYECKUX KOHTYPOB.

25. Ionsitre KOH()OPMHOTO OTOOPAKEHMUSI.

IIpumepHbIe 3a1a4u VI 3a4eTa

l. arcsin()=x+iy, x=?7y=?
2. |z-1+|z+1 = 3. HaiiTu reoMmeTprueckoe MECTO TOYEK.
3. Hccnenosats audpdepenunan GyHkuun f(z)=|z| B (.) z=0.

4. f(2)=u(x,y)+iv(x,y) u(x,y)=y" —3x’y. Haiitn f(z), audpepeHuupyemyro
BV (\)z

5. Hccnenorate nuddepennman yHkiuu f(z) =z".
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6. Haiitu paznoxenue f(z)= ~ B psan JlopaHa B OKpECTHOCTH TOYKH

_z
(z" -4

ZO =—Z.

z

7. BplUMCIUTH Iﬁdx 10 KOHTYPY ¢ = ﬂz| =4}
z (z=

< COSX
8. BbIUHCINTH j Y

0 x*+5x* +4
o VA
9. HaiiTu BBIUET B TOUKE z =0, f(z)=2z-cos—.
z

10.Berunciuth arcsin(l+17) = x+iy.

11.Beranciuts | dw[?f‘ﬂj
. +4cose

w 2
X ox
12.BBIUHCIUTD _[ ==
o (x"+a”)

TpeOoBaHus K PeHTHHI-KOHTPOJIIO.
Pacuer 0aJs10B 32 cemecTp B 1[eJIOM

[Tocemenue nexuuii — 14 6amoB (o 1 6amry 3a 3aHsATHE)

. Iocemenue npakTudyeckux 3auatuii — 16 6amnos (mo 1 Gamty 3a 3aHsITHE).

3. Peuienue 3amau y TOCKU Ha MpakTUYECKUX 3aHATUIX — 30 O6ayoB (1o 3 Oasia
3a 3a71a4y, PEUIEHHYIO Y JOCKU, HO He OoJiee 15 OaiIoB 3a KaKIblil MOIYJIb).

4. KontpoabHbie padoThl — 20 0amioB (2 KOHTPOJIbHbIE PAOOTHI).

. CobecenoBanue 1o TEOPETUUECKUM Bompocam — 20 6aJLIoB.

N —
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Pacnpenesienue 02,108 110 MOAYJISIM

Moaynb 1. Temsr — «Anrebpa KOMIUIEKCHBIX unuce», «Juddeperimpopanne u
WHTETPUPOBAHUE AaHATUTUUECKUX QYHKIUNY, «Psasl Jlopanay.

1. Ilocemenue nekuuii — 6 0a1I0B;

2. TlocenieHne MpakTUYECKUX 3aHATUN — 8 OaJIJIOB,;

3. Pemenue 3aa4 Ha MPAKTUYECKUX 3aHATUSAX — 15 OaILIOB;

4. KontponbHas padota — 10 6anios.

Bcero 39 6annos.



Monynb 2. Temsl — «Teopust BeiueToB», «KoH(pOpMHBIE 0TOOpaXKEHUS»,
«OnepalmoHHOE NCUHCIICHUE.

ITocemieHnue jekui — 8§ 0aJLIOB;

[Tocemenne MpakTUISCKUX 3aHITHIA — 8 OAIIOB;

Pemenne 3aa4 Ha MPaKTHYECKHUX 3aHATUSAX — 15  Oaos;
Kontponsnas padota — 10 6aios;

. CobecenoBanue 1Mo TeopeTuyecKuM Bompocam — 20 6amios.
Bcero 61 Gamn.

N

Baxnoit cocrapmsromeit nanHoro pasxaena PIIJ[ sBisitorcst TpeGoBaHMS K
PEUTUHT-KOHTPOJIIO C yKa3aHUEM OallioB, pacHpeleleHHBIX MEXIY MOIYJISAMH U
BUJIaMH pabOThI O0YJarOIINUXCS.

MakcumanbHasi cymMa 0ajuioB MO y4eOHOM AMCHUILIMHE, 3aKaHUMBAIOIIEHCs
3a4eToM, o utoraM cemectpa cocrasisier 100 6amnos (50 6amnoB - 1-i Moayb U
50 6amoB - 2-it MOAYJIB).

CryneHnty, HaOpaBiieMy 40 6aJIJIOB U BBIIIIE 110 UTOTaM pabOThI B CEMECTPE, B
HK3aMEHAIMOHHON BEJIOMOCTH M 3aUYE€THOW KHUKKE BBICTABIISIETCA OIICHKA
«3auteHoy». CTylieHT, HaOpaBIHii 10 39 6AII0B BKIFOUUTEIBHO, CAET 3a4eT.

Pacnpenenenue 6amioB Mo MOJYJISIM YCTAHABJIMBAETCS MpENoJaBaTesieM U
MOXET KOPPEKTHUPOBATHCHI.

IIpumeps! perieHMH THNOBBIX 32124

3amava 1. pa3znoxuTh QYHKIUIO f(z) = ﬁ B psan JIopaHa B OKpECTHOCTH
—zZN\z+
TOYKH z, =0 B obnacTu 1<|z|<2.

Pewenue. MeToioM HeonpeAeIeHHbIX KOYPMUINEHTOB YCTAHABIUBAEM, YTO

1 _1( L] )
(1-z)z+2) 3U-z z+2)
1. Paccmotpum fl(z)z% 178 |2| > 1 uMeeM
—Z

1 1 1 > 1

-z 1=V F

1
[Mosicuenue. /Ipodr ——
Hp 1&;

o 1
IPOrPeCCUH, UMEIOLIEH MoKa3aTellb ¢ =— H |g| <1.
z

IIPEJCTABISAECT CYMMY T€OMETPUUECKOU

) 111 i(—l)”zz

T z42 251_(_%) T4

2. Paccmotpum Sz

3. O0benuuuB 1. 2. NOTyYUM OKOHYATENbHBIN Pe3yNbTaT:



ro=tr pe)=-Le >t

Bamaua 2. OyHKOUS KOMIUIGKCHOTO TMEPEMEHHOTO  f(z) = u(x,y)+i-v(x,y)
amanuTrdeckas u(x,y)=y* —3x’y. Haiitn £(z).
o’u 0’u
Pewenue. — =-6y, —=6y.

ox oy’

Hcnonpzyem mepBoe ycnoBue Komm-Pumana nms aHaduTHYECKOW (QYHKITUU:
Ou _Ou

8y o

ov
PemuB ypaBHeHue o —6xy, UMEEM
Y

=—6xy.

v=-3xp" + g(x)
ov ,
—=3y"+g'(x) (1)
ox
Hcnonsizyem Bropoe ycnoue Komu-Pumana:
ﬂz—a—u=—3y2+3x2 (2)
ox oy

O6beaunuB (1) u (2), nonyuum
—3y% +3x? =3y + g'(x),
g'(x)=3x%,g(x)=3x" +c,
(x y): 3xp° +x° +c,
( —3x2y)+i(—3xy2 +x3)+c =z’ +c,(z = x+iy)

3anaua 3. Haiitu rnaBayro uacts pana Jlopana f(z)= B OKPECTHOCTH TOUKHU

z2 +1
Zy =1.

Pewenue. Ipencrasum f(z)= L g(z), rme g(z)= L aHAIMTHYECKAS B
zZ—1 zZ+1

OKPECTHOCTH z, =i (DYHKITUSI U MOKET OBITh pasiioskeHa B psan Teinopa:

1 1 1 .
=5y g

Orcrona rinaBHas yactsh psiga Jlopana:

16—

2i z—1i

3anaua 4. Beraucnuth Beruer pyHkuun  f(z)= ctg(z) B Toukax z, =krx.
Pewenue. TOUKH z, = kz SBISIFOTCSI IPOCTHIMH MOIFOCAMHE AJIsL f(z) ¥ MOXKHO
BOCIIOJIB30BAThCA ClIEyIOMIeH (popMyIToi st POCTHIX TTOJIFOCOB!



res )= ™ cos)

27

3ajaya 5. BBIYMCIUTh UHTETPAT [ = .[ ¢
v 1—2a-cosp+a

> |a| <1.

Pewenue. Crenaem 3aMeHy TICPEMEHHBIX z = e'’, IOJTYIHM:
idz

az* —(a2 +l)z+a )

I =

|2l=1
VpaBHenue az’ —(a2 +1)z+a =0 UMEET KOPHH z, =a U z, = 1/a, KOTOPBIE SBISIOTCS
MPOCTHIMHU MOJIOCAMH MObIHTErpabHOM QyHKImH. Tak KakK |a| <1, TO B Kpyre

|Z| =1 HaXOOMUTCS TOJBKO TOYKA z, =a. IIo TCOPCMC O BbIUCTaX NMCCM:

J i _zm-i 21
’/;isaz2—(a2+l)z+a a*-1 1-a*

3agaua 6. BerauciuThs uHTETpAI [ = J' xdx

L +ax+13)
Pewenue. IloapiaTerpanbuas GyHKIMS SBISACTCS pallioHaIbHOM. J{1a Takux
byHKIIUN uMeeT MecTo Gopmyra:

1= 277'iz]/'esf(z), rae f(Z)Z

— 2244z +13

Imz; >0

z

f(z) nmeeT 1Ba KpaTHBIX MOJFOCA (KPATHOCTH 2) z, = —2+3i U z, =2 —3i
Imz, <0, IO3TOMY HMEEM :
2m 4 1w

I1=2r-i = =
mzk“’:_eff(z) i 68 27

VII. MaTepuajibHO-TeXHUYECKOe o0ecrneyeHmne

Jl1st aymuTopHO#M pabOTHI.

VYyuebnas aynutopus Ne 7 Ha6op yueOHo#t mebenu, skpaH,
(170002, Tsepckas o00., IPOEKTOP.
r. TBeps, CanoBblii

Mepeyoxk, a.35)

VYuebnas ayauropust Ne 20
(170002, Tsepckas 001., Habop yuebHoit Mmebemnu, 3KpaH, IPOEKTOP
r.TBepb, CanoBbiii
Nepeyok, a.35)




JIJ1s1 caMOCTOSITENILHOM PaOOTHI.

[lomerenue IS
CaMOCTOSITEJIbHOW  pabOThI
00yJaroIMXCS:
KomneroTepHbIii KJ1acc
dakynpTeTa [IMuK

Ne 46

170002, Tsepckas 00m.,
r. TBeps, CanoBblit
MEPEYJIIOK, 11.35

KommbroTtep, s3kpaH, mpoexTop,
KOHUITUOHED.

VIII. Ceenenusi 00 00HOBJIeHHM pado4eil MPOrpaMMbl AUCHUIIIAHBI

Nerr.m. OOHOBJICHHBIN pa3nesn Onuncanue BHECEHHBIX PexBU3UTHI TOKyMEHTA,
pabodeii mporpaMmMbl W3MEHEHUI YTBEPAUBILETO U3MEHEHUS
IUCIHAIIINHBI
1 V. YuebHo-meroauueckoe | | BHecensl m3menenus B | Ot 24.08.2023 roma, mpoTOKOI
uH(popMaIMOHHOE MpOrpaMMHOE No 1 Y4E€HOI0 COBETa
oOecnieyeHre AUCIUILIINHBI obecrnieueHue ¢akynbrera

2) [IporpammHoOe

olecrieuenne




