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1. Ilean 1 MuIaHUpYeMBbIe Pe3yIbTATHI 0CBOCHHUS THCIUIIIHHBI

[enbro0 0CBOCHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

— OIIK-2 — Cnoco6eH mpUMEeHSITh METO/Ibl MATEMaTUYEeCKOI0 aHajIn3a, MOJICIIMPOBAHUS,
ONTUMU3AIMM M CTATUCTHKHM AJI pElIeHMs 3ajady, BO3HUKAIOIIMX B XOJ NpodeccHoHaIbHOU
JESTEIbHOCTH;

—OIIK-4 - CnocobeH  caMOCTOSITEIBHO ~ TMPOBOJUTH  TEOPETHUECKHE U
HKCIIEpUMEHTAIbHbIE UCCIIEIOBAHUS B N30paHHON 001aCTH TEXHUYECKOH (PU3HKH, UCIIOIH30BATh
OCHOBHBIC IIpUEMbl O00pabOTKM W MPEJCTABICHHUS IOJYYEHHBIX JaHHBIX, YYHUTHIBAThH
COBPEMEHHBIC TEHJICHIMHM pa3BUTHs TEXHUYECKOH (QHU3MKH B CBOEH mnpodeccHoHanbHOMI
JESATEIIBHOCTH.

Pesynpraramu OCBOEHUS AMCILUIUIMHBI ABIISIOTCS CICAYIOIINE WHIUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

HNOIIK-2.1 3Hath COBpEMEHHBIE METOJIbl MaTEMATHYECKOI0 aHajau3a, MOJECIUPOBAHHS,
ONTUMM3AINHA U CTATUCTHKU UTSI PElIeHUs] MPOPECCHOHANBHBIX 33a7a4 B Pa3IUYHBIX 00JacTsIX
TEXHUYECKON (DU3HKHU.

NOIIK-2.2 YMeTh UCTOIB30BaTh METOJbl MAaTEMAaTUYECKOIO0 aHaIN3a, MOJIEITUPOBAHUS,
ONTUMM3AIMM U CTATUCTHUKU JJIS MOJEIUPOBAHUS TMPOLECCOB B Pa3IUYHBIX 00JIACTIX
TEXHUYECKON (U3UKH.

HNOIIK-2.3 Bpagerp MeTOZaMM  MaTEMAaTHYECKOTO  aHaIW3a, MOJECIUPOBAHHUS,
ONTHUMM3AIMA ¥ CTATUCTUKH WCIONB3yeMbIX [JIsi pemieHuss Mpo(ecCHOHANBHBIX 33734 B
Pa3IMYHBIX 00JIACTSIX TEXHUYECKON (QU3HKHU.

NOIIK-4.1 3HaTh COBpPEMEHHBIE TEOPETUYECKHUE M OKCIEPUMEHTAIBHBIE METO]IbI
UCCJIEIOBAaHHM, TIO3BOJIIOIIME peIIaTh KOHKPETHbIE 3aJaud B  Pa3lMYHBIX  00JacTsIX
TEXHUYECKON (PU3UKH, OCHOBHBIEC IPUEMBI 00paOOTKHU U MPEACTABICHHUS TOTyYEeHHBIX JTaHHBIX.

HNOIIK-4.2 YMeTh caMOCTOATEIBHO MPOBOAUTH TEOPETUYECKUE M AKCIEPUMEHTAIbHBIE
UCCIIeIOBaHMs B M30paHHOW OOJIACTH TEXHUYECKOW (PU3WKH, HCIIOIH30BATh OCHOBHBIC MPUEMBI
00pabOTKM U TpeACTaBICHUS MOJYYEHHBIX NaHHBIX, YYUTHIBaTh COBPEMEHHBIC TEHJEHIIUU
pa3BUTHS TEXHUYECKON (PU3UKHU B CBOCH MPO(eCCHOHATEHON JAEATEIbHOCTH.

HNOIIK-4.3 Bnanetrb COBPEMEHHBIMH TEOPETUYECKUMH M IKCIEPUMEHTATbHBIMHU
METOJIJaMHU UCCIICJIOBaHUs B M30pPaHHON 00JIaCTH TEXHUUYECKON (M3MKH, OCHOBHBIMHU IIpUEMaMHU
00paboTKH U MPEeCTaBICHUS OTYYEHHBIX TaHHBIX C YYETOM.

2. 3ana4m 0CBOCHUA TUCHHUIINHBI

— V3yunTh OCHOBHBIC MOJIOKEHHS TeOpUH (HYHKIIUA KOMITJIEKCHON MEPEMEHHOM C TETBI0
YMETh IPUMEHSTh UX Ha MPAKTUKE.

— YMeTh HaxoAWTh pa3okeHus B psanbl Teinopa u JlopaHa GyHKIHI KOMIUJIEKCHOTO
MEPEeMEHHOTO, HMCCIEOBAaTh AHATUTUYECKHE CBOWCTBAa (DYHKIMIA, HAXOOUTh HYIU U OCOOBIC
TOYKH (DYHKITHHA.

— HayunTbcst npUMEHSITh TEOPUIO BBIUETOB JJIsi BBIYUCICHUSI KOHTYPHBIX, OMPEIeTIECHHBIX
U HECOOCTBEHHBIX MHTErPaJIOB.

— ChopmupoBaTh y CTyIEHTOB HAaBBIKH IMPOW3BOJUTH OCHOBHBIE JEUCTBUS C
KOMIUIEKCHBIMU YHCJIaMH, BBIYUCISATH MPOU3BOAHBIE U MHTETrpasibl OT (PYHKUIUNA KOMIUIEKCHON
[IEPEMEHHOM.

3. MecTO JUCUMIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMmbl

JlucuuIiImHa OTHOCHTCS K 00s13aTEIbHOM YacTH 00pa30BaTelbHOU MPOrPAMMBI.

4. Cemectp(bl) ocBOeHHs M (popMa(bl) MPOMEKYTOUYHON ATTECTANUM IO JUCHHUIIIIMHE

UYeTBepThili CEMECTP, 3a4ET C OLIEHKOMN



5. Bxoanble TpeOOBaHMS AJIs1 OCBOCHHS M CHUILIUHbBI

JIsi  yCTIEMIHOTO OCBOEHUS JUCIMIUIMHBI TPEeOYIOTCS pe3yiabTaThl OOy4YeHHUsS 10
CIENYIOIIUM  JUCLUUIUIMHAM: «MaTteMaTH4YeCKuil  aHau3y, «Jluneitnass ~ anreOpay,
«AHanuTHyecKas reoMeTPUs».

6. SI3bIk peanuzanun

Pycckuii

7. O0BbeM TUCHUIIIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekuu: 32 u.

-IIPaKTUYECKUE 3aHATHS: 32 4.

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTa ONpeAeIeH YUeOHbBIM IIIIAHOM.

8. Conepxxkanmne nMCUUNJIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM

Tema 1. KommiekcHsie yucina.

[TonsiTHe KOMIUIEKCHOTrO uncia. JlelcTBUS HaJ KOMIUIEKCHBIMU YK CIIAMHU B
anreOpanyeckoit popme. @opmyiel Diinepa u MyaBpa U uX mpuMeHeHue. TpuronomeTpuuecKkas
U TI0Ka3aTesibHas (hOpMBI 3aITMCH KOMILUIEKCHBIX 4rcen. [Ipeaen mocinenoBaTreabHOCTH
KOMIUTEKCHBIX uncel. [ToHsTre 6eCKOHEUHO yIaaeHHOW TOUKH.

Tema 2. @yHKINN KOMIUIEKCHON IEPEMEHHO.
[TonsTre GpyHKIIMU KOMIUIEKCHON TTepeMeHHO#. OTHOCBSI3HBIE 1 MHOTOCBSI3HBIE 00JIaCTH
B KOMILJIEKCHOM IIJIOCKOCTH.

Tema 3. luddepennupoBanne GyHKIMHA KOMIUIEKCHON TIEPEMEHHOI.

[Ipenen pynkmuu. HenpepbiBHOCTh. [ToHATHE TPOM3BOAHON (DYHKIIMH KOMIUIEKCHOM
nepeMeHHoi. AHanuTHueckue GyHkiuu. Heo0xoauMele 1 10OCTaTOYHbBIE YCIOBHS
T pepeHIpyeMocTH PYHKIMU KOMIUIEKCHOHM nepeMeHHoN. ColpsikeHHbIE TapMOHUYECKHE
¢ynkunu. BoccranoBiieHue aHaNUTHYECKOH (PYHKITUM IO €€ IeHCTBUTEIbHON (MHUMON) YacTu.

Tema 4. 'eomeTprdeckas nHTepnperanys QyHKIHMA KOMIUIEKCHOW IEpEMEHHO.
Onuonuctaple GyHKIMH. ['€OMETpUUECKHI CMBICT MOIYJISI M apTyMEHTa MPOU3BOIHOM.

Tema 5. UaTerpan or pyHKIIUHA KOMIUIEKCHOM ITEPEMEHHOM.

Teopema Komm. [Tonarue nepBooOpa3Hoi, ee aHATUTUYHOCTH. VIHTerpanbHas hopmyia
Komu. Teopema o cpeauem. [TpuHIIMm MakcuMyMa MOJTYJIsI aHATUTUYECKON (DYHKITHH.
CymiecTBoBaHUE NMPOU3BOAHOI JI000T0 MOpsiKa y aHamuTHueckor ¢pynkunu. Ouenku Komm.
Teopemsl JInyBumis.

Tema 6. Panbl Telnopa

OyHKIMOHATBHBIE TIOCIEI0OBATEILHOCTH U PsAbl. PaBHOMEpHAas cXOAUMOCTh. TeopeMbl
Beitepmitpacca. Crenennsie psanbl. Teopema Abens. Psa Teiinopa. @opmyna ko3¢ hUIMEHTOB
psna Teiinopa; onieHKa KO3 PHUIHEHTOB.

Tema 7. Pansl Jlopana

Hymu ananutnueckot pynkmuu. Teopema e TMHCTBEHHOCTH OINPEICIICHHS
aHanmutrueckor ¢pynkuuu. [Tonstue pana Jlopana. @opmyna kospurmentos psaa Jlopana.
Knaccudukanmst ocoObix Touek aHamutudeckor ¢pyakuun. Psg Jlopana B OkpecTHOCTH ToJTIOCa.
Teopema Coxouxoro.



Tema 8. IlonsaTue BoIUETA.
Haxosxnenue BerueTa B mositoce. Beruer B 6eckoHeuHO ynaneHHou Touke. Teopema Ko
O BBIUETAX.

Tema 9. BriunciieHne onpeaeneHHbIX HHTETPAJIOB C TIOMOIIBIO BHIYETOB.
Jlemma XKopnana u ee mpumenenue. [lonsTre norapuMUIECKOro BEIYETA H €TO0
IIPUMEHEHHUE K 3a7]a4€ HaX0KJICHUs KOpHEU ypaBHeHUN. [Ipumepsl.

9. Tekymumii KOHTPOJIb MO TUCUMUIJIMHE

TGKYH_IHﬁ KOHTpPOJIb IO AJUCHUIUIMHC HTPOBOAUTCA IMYTEM KOHTPOJIA MNMOCCIIACMOCTH,
NIPOBE/ICHUS] KOHTPOJIBHBIX pa0OT, TECTOB T10 JICKIIMOHHOMY MaTEpHaTy, BHITOTHEHHS JOMAIITHUX
3aJaHuii U PUKCHpyeTcs B popMe ABYX KOHTPOJIBHBIX TOUEK B CEMECTP.

[Tpumep KOHTpOIBHOM paboThI Nel.

3agaya 1. BeISICHUTE TEOMETPUYECKOE MHOKECTBO TOYEK HEPABEHCTBA |1 + z| < |1 - z| .

A8
3agauva 2. Berauciauts [l;lj .
1+i

3anaua 3. HallTu 1efCTBUTENBHYIO 1 MHUMYIO YacTi GpyHkuuu f{z) f(z2) = 224z

[Tpumep KOHTPOIBHON pabOTHI No2.

3z-4
3anada 1. BeruncnuTh HHTErpal N0 3aMKHYTOMY KOHTYPY (J.) —————dz
(z2+1)(z+5)

‘z‘:2

x -sin(3x)

o0
3anava 2. Berauciuth HeCOOCTBEHHBIM HHTETPa Iz—dx

X +2x+5

—00

10. ITopsinok nmpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAMHU

3a4yeT ¢ OLEHKOIi B 4eTBEPTOM ceMecTpe MpoBoauTcs B popme Tecta. TecT comepkur
15 Teopernueckux BonpocoB. [IpoaomKUTeIbHOCTh 3aueTa 15 MUHYT.

[TIpumepHBIil TEpeYeHb TEOPETUYECKUX BOITPOCOB:
2n

1. Tlpu BeUUCICHWHM WHTerpana [ = f R(cos(0),sin(0))d0, rme R — panuoHaIbHas
0
¢dbynkmus ot sin(0) u cos(0), kakyro 3ameny aenatot? (Beibepute oauH OTBET).
a) z=exp(0)
0) z=exp(i0)
B) z=sin(0)
r) z=sh(i0)

2. Kakue yrBepkaeHus npasuibHble? (BpiOepuTe 01H MM HECKOJIBKO OTBETOB).

a) Y nepBooOpa3Hoil PyHKITMN KOMILJIEKCHON MTEPEMEHHOM HE CYIIECTBYET MPOU3BOIHOM.
6) IlepBooOpa3Has pyHKIMU KOMIUIEKCHOH nepeMeHHon auddepenunpyema.

B) IlepBooOpa3Has GyHKIIMU KOMIUIEKCHON IMEPEMEHHON MOXKET OBITh HeaHATUTHYCCKOM

byHKLHEH.
r) IlepBooOpa3Has ¢yHKIMH KOMIUJIEKCHOW TEPEMEHHON SBISICTCS aHATUTUYECKON

byHKLHEH.
n) IlepBooOpa3Hasi (YHKIMM KOMIUIEKCHON TIEPEMEHHOW SIBIISCTCS IPOU3BOJBHOMN

byHKLHEH.



3. U3BectHO, utO QyHKIUA u(x,y) ynomieTBopser ypaBHenumio Jlammaca. Torma
COIpsDKEHHast eif rapMOHHUecKas PyHKIuUs V(x,)) MOXKeT ObITh HaliZieHa (BHIOEPUTE OJTUH OTBET)

a) u3 ypaBHeHus Jlamnaca.

0) ¢ TOYHOCTBIO JI0 KOHCTAHTHI.

B) aOCOJIFOTHO TOYHO.

T') HE MOXET OBbITh HalIcHA.

PesynpraThl 3adyera C OLIGHKOH OMNpPEENSIOTCS OLEHKAMH «OTIMYHO», «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY, «HEYIAOBIETBOPUTENbHOY. JJI1 moMydyeHus: 3a4eTa ¢ OLEHKON CTYIEHT
JIOJKEH CIIATh UTOTOBBIIM TECT U BBIIOJIHUTH IBE KOHTPOJIbHBIE PAOOTHI.

Pe3ynbTaTthl BBIMOJNIHEHUS CTYAGHTAMH HWTOTOBOIO TECTa W KOHTPOJBHBIX pPadoT
ouenuBaercsd no 100 GayuibHOM mIKae, KOTOpBIE NMEPEBOAATCA B NATHOAIBHYIO IIKATy IO
cienyromen cxeme: 59 O0asIOB M HIKE — «HEYAOBICTBOPUTENRHO», 60 OammoB — 73 Oamna —
«yZIOBJIETBOPUTENbHO», 74 Oamna — 86 OamnoB — «xopomoy, 87 OammoB — 100 GammoB —
«OTJIIMYHOM.

OreHka 3a 3a4eT MPOCTaBISIETCsl KAK OKPYIJIEHHOE CpeaHeapr(PpMeTHIecKoe 3HaueHUe 110
TPEM OIICHKaM (32 UTOTOBBIN TECT U 3a IBE KOHTPOJIbHBIC PAOOTHI)

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIUIUIMHE B DJCKTPOHHOM YHUBEPCHTETE
«Moodlex:
https://moodle.tsu.ru/course/view.php?id=24703

6) OuleHouHBIE MaTepHalbl TEKYIIETO KOHTPOJIS M IMPOMEKYTOUHOM aTTeCTaluu I10
JTUCIUIIAHE.

B) Tumoxun A.M., [llaxnoBud I".C. PykoBOACTBO K pelIeHuIo 3a1a4 M0 TeOpur QyHKIUN
KOMILJIEKCHOTO TIepeMeHHoro. YueOHoe mocodue. Yacte 1. Tomck: M3a-Bo Tomck. yH-Ta — 1983.
- T4c.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— JlaBpentheB M.A., Illabar b.B. Meroasr Teopun (QyHKOHH KOMIUIEKCHOTO
MEPEeMEHHOTO. — 6-¢ u3., ctep. — CII6. : Jlanb, 2002. — 688 c.

— Mopo3zosa B.JI. Teopust GpyHKIINI KOMIUIEKCHOTO TIEPEMEHHOTO : y4ue0. I BY30B / IO
pen. B.C. 3apy6una, A.Il. Kpumenko. — 3-e u3n., ucn. — M. : U3n-so MI'TY um. H.D. baymana,
2009. — 520 c. (Cep. MaTemaTrka B TEXHHUYECKOM yHUBepcuTeTe; Boim. X.)

— CemaukoB A.I'., TuxonoB A.H. Teopust pyHKIMI KOMITJIEKCHOI IEpeMEHHO : yueO.
IJ1s1 BY30B. — 6-€ u3j., crep. — M. : ®©USMATIINUT, 2005. - 336 ¢

0) IOTIOJTHUTEIbHAS JTUTEPATYpA:

— Jlyoposun B.T. Teopust ¢pyHKIHII KOMITJIEKCHOTO MEPEMEHHOTO (TEOPHSI U MPAKTHKA):
VYuebHoe nocobue / B.T. [IyOpoBun. — Kazanp: KazaHckuil rocynapCTBEHHBI YHHBEPCHTET,
2010. — 102 c.

— Slkyrenok B.A. Teopusa ¢pyHKIMI KOMIUIEKCHOM mepeMeHHON. OCHOBHBIC TIOJIOKCHUSI:
yuebHoe nocobue. — Tomck. U3znarensckuii JloM TOMCKOTO TOCYJapCTBEHHOIO YHUBEPCHTETA,
2013.-50c.

— Teopust pyHKIMN KOMIUIEKCHOTO TIepeMeHHOro : yuel. mocobue / H.B. I'pe-macona,
H.N. Xenonkuna, M. A. KopemnukoBa [u np.].— Ekarepun- Oypr : Usn-Bo Ypan. yH-Ta,
2018.— 128 c.



B) pecypchl cetu HTEpHET:

— OTKPBITHIC OHJIAHH-KYPCHI

— https://studfile.net/preview/4447368/

— http://math.nw.ru/~pozharsky/3kypc/FilesAdd/Lavrentev. TFKP.pdf

13. Ilepeyenb HH(POPMAIIMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpaMM. BxirodaeT mpuiiosxeHUs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO J0CTyIHBIE oOnavynbie TexHomoruu (Google Docs, SIlHaexc aAuck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTtajuor Hayunoint 6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas oubnuoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC KoncynbsTanT cTryaenta — http://www.studentlibrary.ru/
— OOpazoBarenpHas matgopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHH4YECKOe o0ecnevyeHne

Aynutopun 1 MPOBEIEHUS 3aHATUH JICKIIMOHHOTO THUIIA.

Aynutopun Uil TPOBEACHUS 3aHATHIL CEMMHApPCKOTO THUIMA, WHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJIBTALUM, TEKYIIETO KOHTPOJIS U IIPOMEKYTOYHON aTTECTALUH.

[TomerieHust U1 CaMOCTOSITENILHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOW U
JOCTYNOM K cetu MHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun 11 TPOBEACHMs 3aHATUM JICKUMOHHOIO W CEMHHApCKOro  THIIA
WHAVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAllUM, TEKYILEro KOHTPOJS U INPOMENKYTOUHOU
aTTECTAIlMU B cMeleHHOM dopmate («AKTpy»).

15. Undopmanus o paspadoTunkax

MunbkoB Jleonna Jleonnmosuy, A-p pus.-maT. Hayk, npodeccop, npodeccop kKadeapol
MaTeMaTHUeCKOW (HU3UKU (U3HKO-TeXHHUYEeCKoro (akymnbrera TOMCKOro rocynapcTBEHHOTO
YHUBEpPCHUTETA
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