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VTBEPKJIAIO:

Tporpamma yueGHOM mucummmnsl «Llenbie by KE
l'ocynapcTBeHHOro 00pa3oBaTeIbHOrO CTaHAapTa BBICIIETrO npo¢ecCHOHATBHOr0 00pa3oBaHMs
(TOC BIIO) Jonenxoii Hapoxmuoit PecryGmuku (JIHP) mo HampaBIeHHIO MOATOTOBKH 01.03.01
MaremaTHKa, yTBEPKIEHHOTO MpukazoM Munncrepersa oOpasosanus i Hayku JIHP ot 04 anpenst
2016 r. Ne 281;
[lopsaka opraHu3amuu ydeOHOro mporecca B 00pa3oBaTeNbHBIX OpraHM3alMsAX —BBICIICTO
npodeccronansHoro obpasosanus Jloremkoit Haponwoit PecriyGink, yTBEpKAEHHOTO MPHKa3OM
Munucrepcrsa o6pazosanus u Hayku JIHP Ne 1171 ot «10» HosiGps 2017 r.;
yyeGHOro IUIaHA M OCHOBHOH 00pa3oBaTeNbHONH MPOrPaMMBI BBICLIETO npoecCHOHATBHOTO
obpasoBanns HanpasieHuss moaroroku 01.03.01 Maremaruka, paspaGoranusx B 'OY BIIO
«JloHelKHii HAIMOHAIbHBIH YHUBEPCUTETY.

PazpaboTuunk:

I[Tpodeccop kadeapsl MaTeMaTHYECKOrO aHAH3a ?) r—
u JuddepeHIHaNTBHBIX YPaBHEHHH ove B.I1. 3acTaBHbrIit

TMporpaMma y4eGHO# AMCUHILUTMHB YTBEP)KIEHA HA 3aceflaHuH KadeIphl MaTeMaTHYECKOro
anaim3a ¥ (U depeHIHaTbHBIX YPaBHEHHH

ITporokon Ne 10 ot 09 anpens 2020 r.
3aseayrommii kadeapoi ?(f But.B. Borukos

[lporpamma ydeOHOM IMCHMIUTAHBI  0f0OpeHa y4eOHO-METOIHYECKOH  KOMHCCHEH
dakynpTeTa MaTEMATHKH W HHYOPMAIIMOHHBIX TEXHOIOTHH
I[Tporokon Ne 8 ot «15» anpens 2020 r.

Ipencenarens y4eGHO-METONHYECKOH W
JLW. Censxosa
o

KoMuccHH (aKysbTeTa




1. OBJACTb IPUMEHEHMS U MECTO JUCUMIIIMHBI B YYUEBHOM
MPOLIECCE

Vuebnas mucrumiaumHa — «llenbie

byHKIUN

OTHOCHUTCA K BapHaTHBHOfI qaCTu

npodeccuoHaIbHOTO 0J10Ka (BBIOOD CTYACHTA).
Copepxanue TUCIUIUINHBI SBIISCTCS JIOTHYECKUM TPOJIOHKEHUEM COJIePKaHUS JUCIIUILTNH:

— MaTeMaTUYeCKHI aHaIIu3,
— KOMIUICKCHBIM aHAIU3,
—  (pyHKIIMOHAIBHBIN aHAJIH3,

1 (OPMHUPYET OCHOBY JUISI OCBOCHHUSI TUCITUTLUINH:

— TapMOHMYECKHUU aHAIM3,
— HHTErpajbHbIC PeoOpa3oBaHMUs,

— JOIOJHHTCIIbHBIC I'NIaBbl KOMIIJICKCHOI'O aHaJIn3a.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yuedHoil Oucyuniunbl

Hanpasnenue noarotoBku

01.03.01 Maremaruka

[Tpoduns OO6muit
OO6pa3zoBaTenbpHasi mporpaMmma OakaylaBpuaT
KBanudukamnus OakajaBp

KonnuecTBo conepkarenbHbIX MOYJIEH

1

JucrunauHa 6a30B0H / BapHaTUBHON YacTH
00pa3oBaTebHON POTPAMMBI

JucnunivHa o BeIOOPY cTyAeHTa u3 6okal

®opmel kouTpOJst (MK, sk3ameH, 3a4eT)

1 MOyNbHBIN KOHTPOJIb, 1 3K3aMeH B

7 cemecTpe
oKasaTen ouHas popma 3aouHas Gopma
oOyueHus o0OydeHus
KonnuecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4
I'ox moaroToBku 4
CemecTtp 7
KonnuecTBo yacos 144
- JICKIMOHHBIX 42
- IPAKTUYECKUX, CECMUHAPCKUX 28
- 1a00paTOPHBIX
- CaMOCTOSITEILHOMN pabOThHI 74
B T.4. HHAMBHyaJIbHOE 3a/laHHUE

HeaenrHOE KOIMUECTBO YaCOB, 10,3

B T.4. ay/IUTOPHBIX 5

3. OIMCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

I]eny — 03HaKOMIIEHUE CTYIEHTOB C TOHATUAMM, PE3YJIbTaTaMU U METOJIAMH KJIACCHYECKOU
U COBPEMEHHON TEOpUH POCTa LENbIX GYyHKINN; (POPMUPOBAHNE HABBIKOB HCCIIEIOBAHUS
OCHOBHBIX THIIOB 3a/1a4, BOSHUKAIOIIUX B ATON 00JIaCTH; 03HAKOMJIEHHE C BaXKHBIMU
CHelHaTbHBIMHA (QYHKIMSIMU, KOTOPhIE YacTO BOSHHMKAIOT B HAYYHBIX UCCIIEIOBAHUIX; YIIIyOJIeHHE
U IIPUMEHEHUE 3HaHUM, MOJIyYeHHBIX B 001X Kypcax.
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3aoauu — popMHUpoBaHUE MTPABIIBHOTO MIOHUMAHUS Pa3BUTHS MAaTEeMATUYECKUX MOHITUNA U
TeopHii; GopMupoBaHHE HAYYHOTO MUPOBO33PEHHS.

TpeGoBanus K pe3yiabTaTaM OCBOCHHS AMCHMILIMHBI. [Ipoliecc mM3ydyeHHs IUCLUIUIMHBI
HarpaBjieH Ha (OPMHUPOBAHUE DJIEMEHTOB ClIeayIoNuX KomneTreHuii B cootBerctBuu ¢ ['OC BITO
10 JJAHHOMY HaIPaBJICHUIO MOATOTOBKH (IPOQHITIO):

a) oowexynomypusix (OK): cnocoOOHOCTBIO K KOMMYHHUKAIIMHA B YCTHOM M MUCbMEHHOM

¢dopmax Ha pyCCKOM M MHOCTPAHHOM S3BIKaX JUIS PELICHHUS 3a7a4 MEXIINIHOCTHOTO U

MEXKYyIbTypHOT0 B3aumoaenctBus (OK-5); cnocoOHOCTRIO K cCaMOOpPTraHU3aliK U

camoob6pazoBanuto (OK-7);

0) oowenpogeccuonanvuvix (OIIK): criocOOHOCTHIO UCIOJIB30BaTh (yHIaMEHTAIbHBIC

3HaHUS B 00JIACTH MAaTEeMaTHYECKOTO aHal3a, KOMIUIEKCHOTO M ()yHKIIMOHAJBHOTO aHAIN3a,

anreOpbl, aHATUTUYECKOW TreomeTpuu, AuddepeHlInaTbHOl TeOMETpUU U TOMOJIOTHUH,

Qg epeHMaIbHbIX YpaBHEHUH, TUCKPETHOW MaTeMAaTUKW W MaTeMaTUYECKOH JIOTHKH,

TEOpUHU BEPOSTHOCTEH, MAaTEMAaTUYECKON CTATUCTUKU W CIy4allHBIX MPOLIECCOB, YHCICHHBIX

METO/IOB, TEOPETUYECKOW MEXaHHWKH B Oynymieid npodeccronanbHoil nesrensHoctu (OITK-

1);crmocOOHOCTHIO pelIaTh CTaHIAPTHBIE 331a4U NPOPECCHOHATBHON AESITETbHOCTA HA OCHOBE

UHPOPMALIMOHHON W OuOmmorpaduyeckoil KyiabTypbl ¢ NpUMEHEHHEM HH(OPMaIOHHO-

KOMMYHHKAITMOHHBIX TEXHOJOTHMM M C Y4€TOM OCHOBHBIX TpeOoBaHUI HH(POPMAIMOHHOI

6e3onacunoctu (OI1K-2);

8) npogheccuonanvnuvix (I1K):

HAYYHO-HMCCJIeI0BaTeIbCKAs /1eITeIbHOCTh:CIIOCOOHOCTRIO K ONPEACICHUI0 00IIUX
dbopM U 3aKOHOMEpHOCTEeW oTaenbHONM mnpeaMerHolt obmactu (ITK-1);crmocoOHOCTRIO
MaTeMaTUYeCKU KOPPEKTHO CTaBUTh ecrecTBeHHOHayuHble 3anaun (I1K-2);cmocoOHoCThIO
CTpPOTrO JO0Ka3aTh yTBEepXkJAeHUE, C(HOPMYIUpPOBATh pe3yibTaT, YBUACTb CIEACTBUS
nosrydeHHoro pesyibTara (I1K-3);crnocoOHOCTRIO MyOJUYHO IMPEACTaBISATh COOCTBEHHBIC U
u3BecTHbIe HayuHble pe3ynbratel ([1K-4);

NPOU3BOJACTBEHHO-TEXHOJIOTHYECKAsl  /IesiTeJIbHOCTh:CIIOCOOHOCTRIO  IEepeaaBaTh
pe3ynbTaT MPOBEACHHBIX (DU3HKO-MAaTEeMaTHUYEeCKUX M TMPUKIAJAHBIX HCCIEIOBAHUA B BHIE
KOHKPETHBIX PEKOMEH/IAINH, BBIPAKCHHON B TEPMHUHAX MPEIMETHOW 00JIACTH M3y4YaBIIErOCs
apnenus (I1K-6);

OPraHN3alMOHHO-YNIPaBJIeHYeCKasd [esiTeJIbHOCTb:CIIOCOOHOCTbIO — HCIIOJIb30BAaTh
METOJbl ~ MAaTEMaTU4YECKOT0 M  ANTOPUTMHYECKOTO  MOJEIMPOBaHWS INIPU  aHAJIMU3e
yIOpaBIEHYECKUX 3ajad B HAy4YHO-TEXHHYECKOW cdepe, B DJKOHOMHUKE, OH3HeEce U
ryMaHuTapHbIX oOnactsax 3Hanuil (I1K-7).

B pesyabTare n3y4eHunst y4eOHON JUCHUILVIMHBI CTYICHT A0/IKCH
3namo:

— OCHOBHBIE MOHSATHS, CBSI3aHHBIE C POCTOM 11eJI0H (HYHKIUH,

— CBOIICTBa Mopsi/iKa U TUNa 1eaoi GyHKIuy,

— HeoOXoIuMBIE W  JOCTAaTOYHBIE  YCIOBHS  CXOAUMOCTH  OECKOHEYHBIX
IIPOU3BEJICHUN,

— OCHOBHBIE YTBEPXKIEHHUS O TPEICTABICHUU LENoH (DYHKIMU C TOMOIUIBIO
KaHOHUYECKOI'O TPOU3BE/IEHUS,

— 000011eHUs] TPUHIIATIA MAKCUMYyMa MOJTYJIS,

— OCHOBHBIE CBOMCTBA NpeodpazoBanus Oypbe,

— Teopemsl Tuna Bunepa-IIanu,

— cBoiicTBa Hynel pynkumii beccens, Jlexxanapa, Axkoowu,

— TeopeMbl O TMOJHOTE CHUCTEM, CBS3AHHBIX C HEKOTOPBIMU CIIELMATIbHBIMU
GyHKIHSIMH,

— KJIaCCHMYECKHE MHTErpajbHbIe YCIOBHs, 00€CIEeUnBaIONINE LET0CTh (PYHKIUU U
uX 000011IeHuS.



Ymemos:
— HUCCenoBaTh (PYHKIMIO HA [IEJIO0CTh,
—  OMpeIeNATh MOPAIOK U TUII LEN0H PYHKINH,
—  ONpeAeNATh MoKa3aTeab CXOIUMOCTH MOCIEA0BATEIIbHOCTH,
— HCCIENoBaTh HAa CXOJUMOCTh OECKOHEYHOE TPOU3BE/ICHUE,
— TPEACTaBIATH MENyI0 (PYHKIUIO C ITOMOIIBI0 KAHOHUYECKOTO MTPOU3BEICHUS,
— paboTaTh C HAYYHOU JTUTEPATYPOM.
Bnaoemp:
— MeToJlaMu HcclieioBaHus (PyHKIMN Ha 11eN0CTbh,
— METOJIaMH UCCIICJIOBAHUSI POCTa EJION (QYHKITHH,
— METOJIaMU JI0Ka3aTelbCTBAa OECKOHEYHOCTH YMCiIa HyJIeH y LebIX (PYHKIIHIA,
— METOJIaMH UCCIICJIOBAHHMSI HA TIOJIHOTY C MIOMOIIBIO LIETBIX (PYHKITHIA,
— Metojamu npeodpazoBanusi Oypobe,
— METOJOM KOMIUJIEKCHOTO MHTETPUPOBAHUS.

4. COJEPXAHME JUCLUIIAHBLI U ®OPMbI OPTAHU3ALIMY YYEBHOI'O
MPOLIECCA

B kypce muctummnsl «llenple GyHKIMM» MPeayCMOTPEHBI JIEKIIMOHHBIE U MPAKTHYECKHUE
3aHATUS, @ TAKXKE CaMOCTOsTelIbHas paboTa CTyneHTOB. B paMkax camMoCTOATENbHOW paboThI
CTYACHTHI OTPabaTHIBAIOT U 3aKPETUISIOT HaBBIKU PEIICHUS 3a/1a4 110 MaTEPUaTy Kypca, BBIITOIHSIOT
UH/IMBUYyalIbHbIE Pa0OTHL, @ TAKXKE U3Y4alOT JONOIHUTENbHYIO JTUTEPATypy

IHopsinkoBbIi HOMepP Kparkoe conepxxanmne TeMbl

H TeMa

Cooepircamenvuwlit Mooy 1.

Tema 1. O61ue
CBOMCTBA LEJbIX
GyHkumi

Onpenenenre MW 3JIEMEHTapHBIC CBOMCTBAa MLENBIX (QYHKIUH,
pasnoxxenue nenoil ¢pynkuuu B pan Teitnopa, cieactBus u3 GopMysisl
Komu-Anamapa, xapaktep 0COOEHHOCTH OECKOHEYHO y/IaJ€HHON TOYKH
y nenoi GyHKIMH, 1Ieble TPAaHCIEHCHTHbIe (DYHKIMH, 3HAUEeHUs 1eNToN
¢bynkum, 6onbiias Teopema [Iukapa, manas teopema Ilukapa, Teopema
JInyBunis u ee 06001ICHMSL.

Tema 2. Poct nesoi
pyHxumn

®ynkuus M(r)=max {|f(z)|:|z|=r}, cBolicTBa MakcuMyma MOy
HesNo (YHKIMM Ha OKPYXKHOCTH C LIEHTPOM B HyJe, MOPSAIOK ILeIon
¢byHKIMH, GopMyIia Uil HOpsaKa B TepMUHax M(r), TUn Lenoi pyHKIuu;
MUHHMAaJIbHbIN, HOpMaJIbHBIA, MAKCUMaJIbHBIN THI, popMyia AJs TUIIA B
TepMHHAX M(r), IpyUMephl BEIYUCICHUS MOPsIKA U TUIIA.

Tema 3.
Onpenesenne
MOPSAAKA ¥ THIIA 1O
psany Teidnopa

CBs3b MEX/y pOCTOM 11eJI0N (YHKIIMHU U CKOPOCTHIO YObIBaHUS €€
kodp¢uuuentos Teinopa, ¢opMmyna ans TopsAka B TEepMHUHAX
kodpduuuentoB  Teitnopa, ¢opmyna g THDAa B TEPMUHAX
koa(urmentoB Teitopa, mocrpoeHue 1meynod GYHKIUU C 3aJaHHBIM
HOPSAKOM M TUTIOM, TTOPSJIOK U THIT TPOU3BOTHOM.

Tema 4.
Bbeckoneuynbie
Npou3BeIeHus

CxoauMocTh  OECKOHEYHOTO TPOU3BEACHUS, HEO00X0IUMOoe
YCIIOBHE CXOAUMOCTH, CBSI3b MEXKJY CXOJUMOCTBIO OECKOHEUHBIX

MPOM3BEICHUN ¥ PSAAOB, aOCOMIOTHO CXOAAImuecs OCECKOHEYHbBIC
MPOM3BENICHUS,  (QYHKIMOHAJIbHbIE  OCECKOHEUHBIE  IPOM3BEIICHHUS,
paBHOMEpHAs CXOJWMOCTh OCCKOHEYHOTO IPOU3BEACHHS, aHAJIOT
Ma)XOPaHTHOTO  TIPU3HAKa, JOCTATOYHOE YCIOBHE pPaBHOMEPHOU

CXOJMMOCTH BHYTPH 00JIacTH.
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Tema 5. llocTpoenne
meJoi (PyHKIMH C
3aJaHHBIMH HYJISMH

HepBI/I‘-IHLIC MHOXHUTCIIHM, OLCHKa IICPBUYHBIX MHO)KI/ITCJIGI\/JI,
Teopema Beliepmrpacca, hakTopuzarus nenbix GyHKIAH.

Tema 6. IloxazarTein

OnpeneneHI/Ie II0Ka3aTciisd CXOAUMOCTH, (I)OpMyna JUIA ITIOKAa3aTCIIsL

CXOUMOCTH CXOJIUMOCTH, TIOKa3aTesib CXOJUMOCTH TOCJIEIOBATEILHOCTH HYJIEH
MOCJIeI0BATEIBLHOCT | LeJ0N (DYHKIIUU KOHEUHOTO MOPsIIKa, TeoOpeMa eIMHCTBEHHOCTH.

"

Tema 7. HoBble oOueHKH [ MEpBUYHBIX MHOXKHWTENEH, TMOPAIOK
Kanonnueckoe KaHOHMYECKOTO TPOU3BEACHUS, OIICHKa KaHOHMYECKOTO MPOU3BEICHUS
Npou3BeJIeHue CHHU3Y, TeopeMa Alamapa, reopema bopens.

Tema 8. O6pa3sbl DnemMeHTapHbIe CBOWCTBa MpeoOpasoBanust Dypbe, MPUHIUT
HEKOTOPbIX Oparmena-Jlunnenéda,  kimaccuueckas  Teopema  Bunepa-Ilamm,
GyHKIIMOHATBHBIX HepaBeHCTBO bBepHINTelHHA I LEeIbIX (YHKIUH SKCIOHCHIIMAIBHOIO
NMPOCTPAHCTB MO/ TUMA, pa3IUYHbIEe J[O0Ka3aTenbcTBa TeopeMbl Bunepa-Ilanu, o6pa3
AecCTBHEM OPOCTPAaHCTBAa INAAKUX (UHUTHBIX  (YHKIMA TOA  JACHCTBUEM
npeodpa3oBaHuMA npeobpazoBanus Oypoe.

Dypbe

Tema 9. [TonnoTta TpUroHOMETpUYeCcKoil cuctembl, ¢GyHKuuu beccens,
IIpumeHenne meJbIX | TOJHOTA cucteMbl ¢GyHKIuN beccens, ¢ynkmuu Jlexxannapa, mojgHOTa
Gynukumi cuctembl ¢GyHkuui Jlexanapa, QyHkuuu IkoOu, MOTHOTA CHCTEMBI

BOIIPOCaM IOJTHOTBI

¢yHkmil Axkobu.

Tema 10. Ycnienue
KJ1acCHYECKOM
TeopeMbl Mopepbl

MmuoxectBa I[lomrmeitto, mpuMmepsl MHOKeCTB llommelito, CBsA3b
MEXJy MHOXecTBamu [lommnelro W WHTErpasbHBIMH  YCIOBUSMH
rojgoMop@HOCTH, TeopeMa 3abliMaHa, 00001eHUs] TeOpeMbl 3aIbIIMaHa.

TemaTnuyeckuii mian

ConepxareJibHbIH MOAYJIb 1

KoJsnyecTBo 4yacoB
Ounas ¢popma 00y4eHuUs1 3aounasi popma oOyueHust
B T.U. B T.4.
Ha3zpanus } 0 % . x 0 o | 4 =
copepaatenpupIx Monyneli | o | _ | 2| Z| 5454 o o | E | 598 § ¢
— Q Q
1 TeM S| E 2|8l surds|Elg| & 59 &g
2 | 2| 2|5/ €gd=9d B | & S| 28 59
x4 S| B g 1> = < = g g
O = ol 9 4 A O = o O o A
= = ol 9 34 = 4 = = o | 24 = ¢
oo O E s = q © O E as = q
i S| & 1 = =] < = as}
= S| o = = = 15 =
Tema 1. O61ue cBoiicTBa 34l 3 5
neJabIX pyHKumi
Tema 2. Poct neJioi
t 15413 8
GyHkumMu
Tema 3. OnpeneieHue
NMOPSAIKA ¥ THIIA N0 PSAAY 13 4 3 6
Teiliopa
Tema 4. BeckoHe4uHbIe
15 4| 3 8
Npou3BeIeHUs1
Tema 5. IlocTpoenue uenoi
(GyHKUMH ¢ 3aJaHHBIMU 13 | 5 2 6
HYJISIMU




Tema 6. IloxazaTeinb
CXOJIUMOCTH 15 5 2 8
MOCJIeA0BATEILHOCTH

Tema 7. Kanonnueckoe 13 4 3 6
Npoun3Be/leHne

Tema 8. O6pa3nbl
HEKOTOPbIX
GyHKIHOHAJIBHBIX
NMPOCTPAHCTB MO
aeficTBHEeM
npeodpasosanus Pypne

15 (43 8

Tema 9. llpumeHenue
HeJbIX (PyHKIMH K 15 4 3 8
BONPOCAM MOJTHOTHI

Tema 10. Ycuniienue

KJIACCHYECKOM TeopeMbl 17 | 4 3 10
Mopepsbi
Hmozo
no cooepicamenbHoOMy 144 | 42 | 28 74
Mmooynio 1

5.  METOJUWYECKHUE PEKOMEHJIALMU JUISI MPOBEAEHUA JEKIIHOHHBIX 1
INPAKTUYECKHUX 3AHATUU

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Konuuecmeo
i Ha3zeéanue memui waCos
1 |[Onpenenenue u 3eMeHTapHbIE CBOMCTBA IENBbIX QYHKIUH, pa3ioKeHue )

renoit pyHkiuu B psg Teinopa, cneactsus usz popmyinsl Kommm-Agamapa.

2 | ®yukuus M(r)=max{|f(z)|:|z]=r} u ee cBoiicTBa. 2

3 [[Topsnok nenoit pynkiuu, popmysa uid nopsiaka B TepMuHax M(r). 2

4 |Tun uenoii (yHKIIUU; MUHUMAJIbHBIA, HOPMAJIbHBIA, MAaKCUMAIIbHBIN THIL, 2
dbopMyna i THNa B TepMuHax M(r).

5 |[IpuMepsl BBIYUCIIEHUS OPSAJIKA U THIIA. 2

6 |CBsi3p MeXAy pOCTOM LEJIOH (QYHKIMM M CKOPOCTbIO YObIBaHUS €€ )
kodurmenton Teitnopa.

7 |Dopmyna i mopsiiKa U TUTA B TepMUHaX kKoddduimenToB Teinopa. 2

8 [[locTpoenue nenoit pyHKIMM € 33JaHHBIM HOPSAKOM U TUIIOM, HOPSAIOK U )
TUII IPOU3BOIHOM.

9 |[CxomumocTh OGECKOHEYHOTO MPOM3BENEHUS, HEOOXOJUMOE YCIOBUE
CXOAMMOCTH, CBSI3b MEX]Y CXOJIUMOCTbIO OECKOHEUHBIX MPOU3BENECHUN U 2
PAIOB.

10 [AGcomoTHO cxoasmrecs: 0ECKOHEUHbIE TPOU3BEICHMUS. 2

11 |®yHkumMoHambHBIE OECKOHEYHBIE TIPOU3BEICHUS, PABHOMEPHAS CXOIUMOCTh )
0ECKOHEYHOT0 MPOU3BEACHHUS, aHAJIOT MaKOPAHTHOIO MTPU3HAKA.




12 |[lepBUuHbIE MHOXHUTEJIHM, OLIEHKA MEPBUYHBIX MHOXHUTEJIEH, TeopeMma ’
Beiiepirpacca, hakropuszanus Henabix GyHKIUi.

13 |Onpenenenue mokaszaTens CXOAMMOCTH, (opMynna aisi [oKas3aTens )
CXOJMMOCTH.

14 |[Toka3aTenb CXOAMMOCTH TOCIEIOBATEIBHOCTH HYJEH menoi (GyHKuuu 2
KOHEUYHOTI'O NOpsi/IKa, TEOpeMa €IMHCTBEHHOCTH.

15 |HoBble olleHKM AJi1 MEPBUYHBIX MHOXKHUTENICH, MOPSIOK KAaHOHMYECKOTO )
[TPOU3BEICHHUS.

16 [OueHka kKaHOHUYECKOTO TPOU3BEACHUS CHU3Y. 2

17 [Teopema Anamapa. 2

18 [Teopema bopens. 2

19 |2nmemenTapHbIie cBOMCTBA IpeoOpa3zoBanus Dypobe. 2

20 [[Tpunnun dparmena-JInanenéda. 2

21 [Knaccuueckas Teopema Bunepa-Ilrnu. 2
BCEI'O 42

Tembl IPaKTHYECKUX 3aHATHI
Ne Konauuecmeo
wn Hazeanue memut wacos

1 |Onpenenenue u 3IeMEHTAPHBIC CBOKNCTBA MEbIX (YHKITUH, pa3IoKeHUE )
1enoi ¢pyHkiuu B pan Teiinopa, cneactBus usz popmynsl Komm-A namapa.

2 | ®@yukuus M(r)=max {|f(z)|:|z]=r} u ee cBoiicTBa. 2

3 [lopsgok uemnoii pyHKuMU, popmyna A mopsAaKa B TepMuHax M(r). 2
Tun uenoit GpyHKIMHM, MUHUMANbHBIN, HOPMalIbHBINA, MAaKCUMAaIbHBIA THII, )
dbopmyna st THa B TepMUHAX M(T).

5 |[IpuMepsl BHIYUCIEHUS OPAJIKA U THUIIA. 2

6 |CBsi3p MeXAYy pOCTOM ILeJoW (YHKIMM M CKOPOCThIO YOBIBaHUS €€ )
kod(purmenton Teitnopa.

7 |Dopmyna aiis mopsiika ¥ THIA B TepMuHaX koddduimenton Teitnopa. 2

8 [[locTpoenue 1enoil PyHKIUMU C 3aJJaHHBIM TOPSAIKOM U TUIIOM, MOPSIOK U )
THUIT TPOU3BOJHOM.

9 |CxomumocTh OECKOHEYHOTO TPOU3BEIEHUS, HEOOXOIUMOE YyCIOBHE
CXOJIMMOCTH, CBSI3b MEXIY CXOJUMOCTBHIO O€CKOHEUHBIX MPOM3BEICHUN U 2
PSIOB.

10 |AGcomoTHO cxoAsIIMecs: 06CKOHEUHbIE TTPOU3BECHUS. 2

11 |®yHKuMOHaANbHBIE OECKOHEUHbIE TPOU3BEICHNUS, PABHOMEPHAS CXOJIUMOCTb >
0ECKOHEYHOTO MPOU3BEACHHUS, aHAIOT MaKOPAHTHOTO MTPU3HAKA.

12 |[IepBUuHBbIE MHOXXHUTENIM, OLEHKA IEPBUYHBIX MHOXKUTEIEH, Teopema )
BeiiepmTpacca, pakropu3anus neabix QyHKITHH.

13 |Omnpenenenne TmokazaTenss CXOAUMOCTH, (opmyna i TOKa3aTest )
CXOJMMOCTH.

14 |[Toka3aTenb CXOAMMOCTH TOCTEIOBATEIBHOCTH HyJeH 1enoi (GyHKuuu )
KOHEUHOTO TOpsI/IKa, TeOpeMa €TMHCTBEHHOCTH.

15 [HoBble OLEHKM I NMEPBHYHBIX MHOXXHUTEIEH, MOPSAIOK KAHOHUYECKOIO
[IPOU3BEICHUS.

16 [OueHka kKaHOHMYECKOTO TPOU3BEACHUS CHU3Y.




17

Teopema Anamapa.

18

Teopema boperns.

19

JneMeHTapHble cBOicTBa npeoOpazoBanus Dypsbe.

20

[Ipunnun @parmena-JInagenéda.

21

Knaccuueckast reopema Bunepa-IIamu.

BCEI'O
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6. METOAMYECKHUE PEKOMEHJAIIUU I1O OPTAHU3ALIUU

CAMOCTOSTEJBHOHN PABOTHI CTYJEHTOB

CamocrosTenbHas paboTa OpraHu30BaHa CICAYIOIIMM 00pa3oM:

1. B nHauane ceMecTpa KaXXIOMYy CTYAEHTY BBIJAETCS MHJIMBUIYaJbHOE 3a/laHUE, KOTOPOE OHU
JIOJDKHBI pelinTh 1oMa. [Ipernogasarens B ClieUaIbHO OTBEIEHHOE BPEMsI IPOBOAUT KOHCYIIbTALUHY,
cocraBisieT rpaduk cmaum STuX 3amaHuid. Crada WHIUBUAYATBHBIX 3alaHUM CIOcOOCTBYeT

YCBOCHHIO KYypcCa.

2. IlpenopaBarenb ompenenseT CHMCOK OTIENbHBIX pa3felioB Kypca, KOTOpbIe CTYIEHTbI
CaMOCTOSITENILHO JOJKHBI U3Y4nTh Ooiiee rinyooko. JKenaromue MoryT caenars 1oknajg. OHu MOTyT
UCIOJIb30BaTh KAaK OCHOBHYIO, TaK M JONOJHMUTENbHYIO JuTepaTypy. KoHTponbs 3a 3TuM BUAOM
CaMOCTOSITEJIbHOW PabOThl OCYIIECTBIIIETCS HAa MOAYJIBHOM KOHTPOJIE, BOIPOCHL K KOTOPOMY
pas3farTcs CTyAeHTaM B Hadaje cemecTpa. C BO3ZHHUKAIOIIMMU B IIPOLECCE U3YYEHHS 3TUX TEM

CamocTtosTenpHas padoTa CTYJEHTOB 3aKJIIOYACTCS B BBIOJHEHWHW UMH JIOMAIIHUX pPadoT,
WHAVBUAYAIbHBIX 33JJaHUM, U3Y4YEHUIO UMH PsiIa TEM, UCIOJB3YSl COOTBETCTBYIOIIYIO JIUTEPATYPY.

BOIIpoCaMH, CTYACHTBI MOT'YT 06paTI/ITLCH K IIPpCIIoaBaTeiito BO BPpEM:A KOHCYJIBTaI_II/Iﬁ.

Opranu3anus caMocTosITeIbHOI padoThbl CTYIEHTOB
(coomeemcmeenno Oanuvim 6 madbauye memamuyecKkoeo niana)

Ne Konuuecmeo
wn Ha3zeanue memui wacos
1 |Omnpenenenuie u dneMeHTapHBIE CBOWCTBA LENbIX (PYHKITUH, pa3IoKeHNE 4

nenoit pynxiuu B psn Telnopa, cneactBus u3 popmysnsl Komm-Anamapa.

2 |®yukaus M(r)=max {|f(z)|:|z|=r} u ee cBolicTBa. 4

3 [llopsnok uenoit pyHKuMHU, popMyna A HopsaKa B TepMuHax M(r). 4
Tun nenoit GyHKIMYU;, MUHUMAJIBHBINA, HOPMAIbHBIM, MAaKCUMAJIbHBIA THII, 4
dbopmyna i TUIA B TepMUHAX M(T).

5 |[IpuMepsl BHIYUCIEHUS TOPSAJIKA U THIIA. 4

6 |CBsi3p MeXAy pOCTOM I1eloi (YHKIHMH M CKOPOCThIO YOBIBaHUS €€ 4
kor¢ddunmentos Teinopa.

7 |Dopmyna Ui mopsiika U TUIa B TepMUHaX Kosddunmentos Teinopa. 4

8 [[locTpoenue 1enoi PyHKIIUU C 3aJaHHBIM TIOPSIKOM W THUIIOM, TIOPSIOK U 4
TUI IPOU3BOJIHOM.

9 |CxomumocTh OECKOHEYHOrO MPOU3BEJEHUS, HEOOXOIUMOE YCIOBHE
CXOJIMMOCTH, CBSI3b MEX]IY CXOJUMOCTBIO OECKOHEUHBIX MPOM3BEACHUN U 4
PSIOB.

10 |AGcomoTHO cxoasmuecs OeCKOHEYHbIE TPOU3BEICHNUS. 4




10

11

qDyHKHHOHaHLHBIe 6eCKOH€‘-IHBIe MMpOU3BCACHUA, paBHOMCPHAsA CXOAUMOCTDb
0ECKOHEYHOT0 IPOM3BEACHUS, aHAIOT MAYKOPAHTHOTO TIPU3HAKA.

12

[lepBUYHBIC MHOXHTENH, OICHKAa MEPBHYHBIX MHOXHUTENEH, Teopema
Beiieprpacca, pakTopu3anus Henbix GyHKIUH.

13

OmnpeneneHue TMoka3aTens CXOAUMOCTH, (opMyna s IOKa3aTess
CXOJIUMOCTH.

14

[TokazaTenb CXOAMMOCTH TOCIIENOBATEIBHOCTH HyJeH menon (yHKIuu
KOHEYHOI'O IIOPSJIKA, TEOPEMA €AMHCTBEHHOCTH.

15

HoBrie OLOCHKHU IJIs1 IICPBHUYHBIX MHO)KHTGJ'IG?I, MOpAA0OK KaHOHHUYCCKOI'O
IIPONU3BCACHUS.

16

OrieHKa KaHOHUYECKOTO MTPOU3BEICHUS CHUBY.

17

Teopema Anamapa.

18

Teopema boperns.

19

JneMeHTapHble CBOicTBa npeoOpazoBanust Dypee.

20

[Ipunnun @parmena-JInaaenéda.

21

Knaccuueckast reopema Bunepa-IIrmu.
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7.

10.
11.

12.

13.
14.

15.
16.
17.
18.
19.

20
21

KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUA

Omnpenenenue u MeMeHTapHbIe CBONCTBA HENbIX QYHKIUH, pa3IoKeHUE eoi
¢bynkuuu B psan Teitnopa, cnencteus u3 popmynsl Komm-Anamapa.

Oyukuust M(r)=max {|f(z)|:|z]=r} u ee cBoiicTBa.

[Mopsanox nenoit pynkuuu, hopmyna A MOpsaKka B TepMUHAX M(T).

Tun nenoii GpyHKIMKM; MUHIMAaJIbHBIN, HOPMAJTBbHBINA, MAKCUMAIIBHBINA TUTI, (hopMyTa s
THIA B TepMHUHAX M(T).

[IpuMeps! BBIYUCIICHUS TTOPSAJIKA U THTIA.

CBsi3b MEX]Iy POCTOM II€JI0M (PYHKIIMH U CKOPOCTHIO yObIBaHMS €€ KO (UIINEHTOB
Telnopa.

®opmyna A mopsiaKa U Tuia B TepMuHax kodddummenton Teiimopa.

[TocTpoenue 1ienoit GyHKIIMU € 3aJaHHBIM TTOPSIIKOM U TUTIOM, TIOPSIJIOK U THUTI
MPOU3BOJHOM.

CxomMoCTh OECKOHEUHOTO MPOU3BECHHS, HEOOX0IMMOE YCIIOBUE CXOJAUMOCTH, CBSI3b
MEXIY CXOJUMOCTBI0 OECKOHEUHBIX MMPOU3BEACHUI U PSIIOB.

AOBCOIOTHO cxos1ecs] 0eCKOHEUHbIE TPOU3BEACHMUS.

OyHKIMOHATbHBIE OECKOHEYHBIE MPOU3BEICHUS, pABHOMEPHAs CXOANMOCTh
OECKOHEYHOTO MPOU3BEACHHUS, aHAJIOT MaKOPAHTHOIO MTPU3HAKA.

[TepBuuHbIE MHOXKHTEIH, OIIEHKA IEPBUYHBIX MHOKUTENEH, Teopema BeiiepiTpacca,
(akTopusanus Heablx QyHKIH.

Omnpenenenue moka3aTeisi CXOIUMOCTH, (hopMyIa /Ui MoKa3aTess CXOAUMOCTH.
[Toxazarenb cXOIMMOCTH MOCIIEA0BATEIBLHOCTH HyJeH 1e’aol (QyHKIUU KOHEYHOTO
MOpsAJIKA, TEOPEMA ETUHCTBEHHOCTH.

HoBsle o11ieHKH /17151 TEPBUYHBIX MHOXKUTEIEH, MOPSII0K KAHOHUYECKOTO ITPOU3BEICHUS.
OrneHka KaHOHMYECKOI O IIPOU3BE/IEHUS CHU3Y.

Teopema Anmamapa.

Teopema bopeuns.

DnemeHTapHbIe CBOMCTBa peoOpazoBanust Dypee.

. Hpunnun ®@parmena-Jiungenéda.

. Kimaccnueckas reopema Bunepa-ITanm.
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8. OBPA3EL MOAYJIBHOT'O KOHTPOJIA
(obpaszey sapuanma u Kpumepuu OYeHUBAHUL)

MopynpHBII KOHTPOJIb MPOBOJUTCS B KOHIIE CEMECTpa IO BOMPOCAM K IMPOMENKYTOUHOU
aTTecTaluy. bUiieT conepKuT 2 TeOpETUYECKUX BOIIPOCA, OJIUH U3 KOTOPBIX C TOKA3aTeIbCTBOM, U 3
CTaHJapTHBIC 3a/1a4H CIEAYIOMINX THITOB:

1. OnpenenuTh NOPSAOK M TUM LETON PYHKIUH.
2. HaiiTi mokasaTeib CXOAUMOCTH MOCJIEA0BATEIbHOCTH.
3. HaiiTi M"HAMKATOPHYIO AUAarpaMMy U CONPSHKEHHYIO MHIMKATOPHYIO JHarpaMMmy 1eJon pyHKINH.

IOy BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»
DaKynbTeT

Hanpaenenue noocomosxu:  01.03.01 Maremaruka
IIpogpuns:
Ilpoepamma noocomosku. OakajaBpuaT
Cemecmp ceapMoit

Yuebnas oucyuniuna Lenble pyHKIIMN

MOAYJBbHAS KOHTPOJIBHASI PABOTA
BAPUAHT Nel
[Tpunnun dparmena-JInnnenéda.
[Mopsimox nenoii pyHKIMHU, GopMyIia A mopsaaka B TepMuHax M(r).
Onpenenuts NopsAaoK U Tl uenoi pyukuuu f(z)=exp((1+i)z?).
OnpenenuTh NOKa3aTeab CXOIMMOCTH rocnenosareasnocty {n'ln n}.

HaiiT MHIMKAaTOPHYIO ¥ COMPSKEHHYIO HHAUKATOPHYIO AMArpaMMBbl €10 (yHKIHH
F(z)=2exp(-iz)+sin(3z)-4i

Nk v

Y TBep:kIeHO Ha 3acefaHny Kadepbl MaTEMaTHUECKOI0 aHaIu3a U 1udepeHuanbHbIX YpaBHEHHH,
poTOKOJ Ne OT «__ » 20 T

3aBenyrouuii kadenpoit
IIpenonaBareins

Kpurepun oneHuBaHus MOLY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annos
1-5 14
Bcezo 70

9. OBPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA
(meopemuueckue 6onpocwi K IK3ameHy, oopaszey durema u Kpumepuu OYeHUBaAHUS)

DK3aMEH MPOBOAUTCA IO BOMPOCAM K MPOMEKYTOUHOW aTTECTAMU. BUIIET cOAepKHUT 2
TEOPETHUECKUX BOMPOCA C I0KA3aTENbCTBOM U 3 CTaHAAPTHBIE 33/1a4U U3 MOAYJIbHOIO KOHTPOJIA.
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rOY BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»
@DaxynpTeT MaTEMAaTUKN U HH()OPMALIMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu:  01.03.01 Maremaruka
Ipoghunys:
IIpoecpamma noocomosxu: OakanaBpuat
Cemecmp ceabMoit
Yuebnas oucyuniuna Lenwie pyHKIIMN

BUJIET Nel
[Tpunuun ®@parmena-JIunaenéda.
[Topsimok meno#t ¢hyHkmu, Gopmysa A MopsaKa B TepMuHax M(r).
Onpenenuts NOpsAAOK U Tl Hestok Gpynkuuu f(z)=exp((1+i)z2).
Onpenenurs MoKa3aTelb CXOQUMOCTH MociaenoBarensuoctu {n?In n}.

HaiiTn nHAMKAaTOPHYIO U CONPSHKEHHYIO HHIMKATOPHYIO TUArpaMMBbl HEI0H QyHKITIH
F(z)=2exp(-iz)+sin(3z)-4i

Nk W=

YTBepKIeHO Ha 3aceJaHNH KadeIpbl MAaTeMaTHIEeCKOTO aHaln3a U JuQGepeHIaTIbHbIX YpaBHEHUH,
poTOKOJ Ne OT « » 20 T

3aBenytomuii kageapoit
DK3aMeHaTop

Kpumepuu OUeHueanusn IK3amena

Homep 3a0anusn Konuuecmeo oannos
1-5 20
Bcero 100 6an10B

10. KPUTEPUU OLIEHUBAHUA

[To xypcy mpennonaraercsi MPOBEACHNE MPOMEKYTOUHOW aTTECTAIMN B BUJE MOIYJIBHOTO
KOHTPOJIS, BBIMOJHEHUE WHAMBHUIYAIbHOH paOOThI, BBICTYIUIEHHE C JOKJIaJOM U IPOBEJCHHE
9K3aMeHa. JK3aMEeH C/Ial0T CTYICHTHI C IIEJTbIO MOBBIIICHUST PEHTHHTA.

Pacnpeoenenue 6annos, Komopule Mozym HOIYYUNL CHLYOEHMbL
6 npoyecce uzyueHus OUCYUNIUHDL

OprasnuzanmoHHO CPC Bcero
yueOHasi paboTa NuauBuayansHas | MoayabHbIi Hoxnan
cTyaenta (paboTa B | paGora (moMammHme | KOHTPOJIb
ayMTOpPHH) 3a/laHUA)

Max 10 6amioB max 10 6aiuioB max 70 6aiwios (Max 10 6ayuto| 100 GayuioB
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IlIkana coomeemcmeusn 6a17108 HAUUOHAILHOU WIKATlIE

Ouenka Ouenka no OueHka o rocy1apcTBeHHOM 1IKaJe Ouenka no
no mkajue | 100-6anabHoi (3x3ameH, nud depeHIIMPOBAHHBII 3a4eT) rocyaapcTBeHHOi
ECTS HIKaJIe KaJe (3a4er)
A 90-100 5 (OTAMYHO) 3a4TECHO
B 80-89 4 (xopor11o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TECHO
D 70-74 3 (YIOBJIETBOPUTEIHHO) 3a4TECHO
E 60-69 3 (y1OBIETBOPUTENIHHO) 3a4TE€HO
FX 35-59 2 (HeyIOBIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO IIOBTOPHOM CHA4H
F 0-34 2 (HeyIOBIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO MIOBTOPHOM Ca4M MPU YCIIOBUU
00s13aTeIbHOTO HAOOpa TOTIOTHUTEIIBHBIX 0aJlI0B
11. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOI' O ITPOLIECCA

.HCKLII/IOHHI)IG " INPAKTUYCCKHUE 3aHATHA MMPOBOAATCA B AyAUTOPUAX, OCHAICHHBIX TOCKAMH,

napTamH.
12. PEKOMEHJIOBAHHAS JIUTEPATYPA
Koa-Bo Hanu4yue
Ne IK3EMILIAPOB | JJIEKTPOHHOMU
HanmenoBanue
n/n B OubJImoTeke BEpPCHHU B
JouHY IbC
Ocnosnas numepamypa
1. JleonTnes, A. @. Llenbie pyHKkuMU. PAabI SKCIIOHEHT :
yueb. mocoOue JuIst CTyJIeHTOB MarT. U (hu3. Crell. By30B / 2
A. @. JleonTses. - M. : Hayka, 1983. - 176 c.
2. Esrpados, M. A. Ananutnueckue QyHkuu : [yueo.
nocobue it By30B] / M. A. EBrpados. - 2 uzn. - Mocksa 14
: Hayka, 1968. - 471 c.
3. MapkymeBny, A. W. W30paHHble TI1aBbl TEOpUHU
aHanmuTHueckux ¢pyHkuuit / A. . Mapkymesud. - Mocksa 5
: Hayka, 1976. - 191 c.
Jonoanumensvnasn numepamypa
4. Levin B.Ya., in collaboration with Yu. Lyubarskii, M.
Sodin, V. Tkachenko. Lectures on Entire Functions//
Transl. Math. Monographs. vol 150, Amer. Math.
Soc.,1996
5. A. A.Tonpnbepr, b. . Jlesun, 1. B. OctpoBckuii, “llensie

u Mmepomopubie GyHkmn”, Komnaexcuoii anaius. Ooua
nepemennas — 1, torm Haykm u TexH. Cep. CoBpem.
npo6n. mar. dynnam. Hanpasnenus, 85, BUHUTU, M.,
1991, 5-185
http://www.mathnet.ru/links/86{4{2fbe4d0780196185693
ee86aecc/intf211.pdf



http://www.mathnet.ru/links/86f4f2fbe4d0780196185693ee86aecc/intf211.pdf
http://www.mathnet.ru/links/86f4f2fbe4d0780196185693ee86aecc/intf211.pdf
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13. HNHP®OPMAIIMOHHBIE PECYPChbI

KoHCneKThl NEeKIid, TeKCThl MHIMBUAYAJIbHBIX 3aaHUi, KHUTU B DJIECKTPOHHOM BHJIE
HaxomsTcs 1Mo cchuike: https://sites.google.com/site/gruppamatfak/
http://eqworld.ipmnet.ru/ru/library/mathematics.htm —y4eOHukM u JApyrue KHHTH TI0
MaTeMaTHKE;

http://ilib.mccme.ru/ —uHTEpHET-OMOMMOTEKAa BHTanus ApHonbaa;

http://techlibrary.ru/ —Texnudeckas Oudnmoreka;

http://donnu.ru/science/journals —Hayuansie sxypHainbsl ['OY BIIO «JloHenkuii HalmoHaIbHBIN
YHHUBEPCUTETY;

http://mondnr.ru/ — MunucrepcTBo 06pazoBanus u Hayku Jlonenkoit HaponHou pecryomuku;
http://resobrnadzor.ru/ — Pecnybnukanckast ciyx0a MO KOHTPOIIO M Haa30py B cdepe
00pa3oBaHMs U HAYKH;

https://miktex.org/ — oduuManbHBIA caiT CcBOOOIHO pPaCHpPOCTPaHSAEMON HACTOIBHON
n3narensekoii cucteMel MiKTeX;

https://www.sumatrapdfreader.org/free-pdf-reader.html — caiit Sumatra PDF;
http://www.winedt.com/ — opuHManbHbIN caliT TEKCTOBOTO penakropa WinEdt;
https://inkscape.org/ — odunUaTbHBICAUT CBOOOJHOTO HMHCTPYMEHTa ISl pabOTHI ¢
BeKTOpHOU rpadukoii Inkscape;

https://www.wolframalpha.com/— caiit npoekra WolframAlpha;
http://old.exponenta.ru/soft/Maple/Maple.asp — oOpa3oBatenbHbIi pecypc no Maple.

14. TTPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopniopatuBnas nunensus JOHHY Ne 46484614);

2. MicrosoftOffice (koprmopatusHas auuensus JOHHY nunensus Ne 46472919);

3. MicrosoftVisualStudio (munensuss mporpammbl DreamSpark nams BbIcIIMX y4eOHBIX
3aBEJICHU );

4. Jluuensuu GPL, Apache, BSD nns cBo6oaHOro nporpamMuoro obecneuenus: FreeLab,
Scilab, R Studio, Python, Eclipse, FreePascal, TriesMode, Prolog, AntuBupyc Kacnepckoro,
LinuxFedora, LibreOffice, AdobeAcrobatReader, xPDF, Blender, KOMIIAC-3D LT, Paint.NET,
Gimp.

Pabovas mporpamma paccMOTpeHa U IepeyTBepK/IeHa Ha 3acelaHIH KadeIpbl
¢ u3MeHeHusMu (0e3 n3menenuit) va 20 TO/I.

ITporoxoi Ne OT « » 20 r.

3aBenyrouuii kadenpoit

Pabovas mporpamma paccMOTpeHa U IepeyTBepiK/IeHa Ha 3acelaHIH KadeIpbl
¢ u3MeHeHusIMU (0e3 u3menenuit) va 20 TO/I.

ITporoxoi Ne OT « » 20 r.

3aBenyrouuii kadeapoit




