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HOACHUTEJIBHASA 3AIIMCKA

Teopus dhynkumii komrekcHoro nepemeHHoro (TOKII) uzydaer Gpyakmum oT
KOMITJIEKCHBIX YHCEJ, TeX CaMbIX, KOTOPBIE 1O 3HAMEHUTOU Teopeme DPpoOeHmyca
JTAI0T €IMHCTBEHHO BO3MOXXHOE PACHIMPEHHUE MOJISI IEMCTBUTEIIBHBIX YHCEN C COXPa-
HEHUEM uX anreOpandeckux cBOMCTB. [lepexos B KOMIUIEKCHYIO 00JaCTh TO3BOJISIET
Iy0’Ke M3YYHUTh JIEMEHTAPHBIC (PYHKIIUU W YCTAHOBUTH MHTEPECHBIC CBSI3U MEKITY
HuMu. KoMriekcHpIi aHamu3 fmaet 3((QEeKTUBHBIE METOIbI BHIYHCIICHHUS WHTETPAJIOB
U TIOJIYYEHHS] aCUMIITOTHYECKUX OLEHOK, CIOCOOBI HcceqoBaHus pemieHuid qudde-
peHIMaIbHBIX ypaBHeHUM. K aromy Hamo n00aBUTh, 4TO (YHKUIHUKA KOMILIEKCHOTO
IIEPEMEHHOIO OITUCHIBAIOT IIOCKUE BEKTOPHBIE I0JIs, IPUYEM B KOMILUIEKCHOM aHa-
JM3€ 0C000 BBIACNSIOTCS (PYHKIIMU, KOTOPBIM COOTBETCTBYIOT I0JIs1, Haubosee HTe-
pECHBIE JUISI MPUIOKEHUN -- OJHOBPEMEHHO IOTCHILMAJIBHBIE U COJCHOUIAIbHBIE.
[TopTOMY KOMIUIEKCHBIN aHadu3 HaXOJUT MHOTOYHCIICHHBIE MPHJIOKEHUS B CaAMbIX
pa3HBIX 00JIACTSIX €CTECTBO3HAHUS.

B T®OKII coueraroTcsi aHaIMTUYECKAE U T€OMETPUUYECKHUE, BIIOJHE KJIACCUYE-
CKHME U caMbl€ HOBbIE METOJIbl. Hapsiny ¢ O4eHb KOHKPETHBIMU U MPUKIIATHBIMU B HEU
pelaroTcs BechbMa 00IIMe U aOCTpaKTHBIC 3a]]auu. 3/1€Ch BCTPEUAIOTCSl U pa3HbIE pas3-
JIeJIbl MAaTEMATHKH, U Pa3HbIC NMPUKIIAIHbIe HAYKU. [[OHATHS KOMIUIEKCHOTO aHaiu3a
CIIy’KaT OCHOBHOW MOJIE€JIbIO, UICTOYHUKOM U OTIIPABHBIM IMYHKTOM MHOTHX HCCIIEN0-
BaHMI B (PYHKIIMOHAJIILHOM aHAJIU3E, ajredpe, TOMOJIOTuH, anredpandeckoi u nud-
dbepeHIuanbHOl TeOMETPUH, YPAaBHEHUAX C YACTHBIMU MPOU3BOJHBIMU U JPYTUX
paznenax maremaTuku. [loaToMy r000# crieranucT B 00JaCTH €CTECTBEHHBIX HayK,
TeM 0oJiee MaTeMaTHK JI0JbKeH BianeTh ocHoBamu TOKII.

[]envio npenonaBanus Kypca TOKII saBisieTcss oBnajgeHne OCHOBHBIMU METO-
JTaMU KOMILJIEKCHOTO aHalli3a C IIeJIbI0 MPHJIOKEHUH MX B CaMbIX Pa3HOOOpa3HbIX
00JacTsX MaTeMaTHUKU U €CTECTBO3HAHMS.

OcHosHas 3a0aua W3y4YeHUsl Kypca — YCBOCHUE CTYACHTAMH TOHSITHH KOM-
IJIEKCHOTO aHaIn3a, OCHOBHBIX TEOPEM KypcCa, YCTAaHOBJICHUE CBA3€U C APYTMMU Ma-
TEMaTUYECKUMU U €CTECTBEHHOHAYYHBIMHU JUCHUILITMHAMM.

Pe3ynbTaThl 1 METOABI TEOPUU (PYHKIIUM KOMITJIEKCHOTO MTEPEMEHHOTO UCTIONb-
3yloTCs B auddepeHuanbHbpIX YPaBHEHUSAX, TCOPUU BEPOATHOCTH, B YPaBHEHHUSX
MaTeMaTH4ecKon (PU3MKHU, METO/IaX BbIYMCICHUN U ontumuzanuu. M3zydenne TOKII
MpearnosaraeT BiIaJeHUE MaTEeMAaTUYSCKUM aHaM30M, anreOpon, aHATUTHYECKON H
nuddepeHnuansHoil TeoMeTpueH, o0mel Tonosoruel B 00beMe YHUBEPCUTETCKOTO
Kypca.

N3ydenune quCHMIUIMHBI IO JaHHOM MporpaMme MpeycMaTpuBaeTcs Ha 3 Kyp-
ce crnenuanbHocTH 1-31 03 01-02 — «MaremaTtuka (Hay4dHO-TIearorudeckas aes-
TEJIBLHOCTH)». Marepuan nucuurinHbl « Teopust QyHKIMI KOMIUIEKCHOTO MEepEeMEH-
HOT'0» OCHOBBIBAETCSI HA paHEE MOJTYUYEHHBIX CTYJICHTAMM 3HAHUSAX MO TAKUM JUCIIU-
IUIMHaM, Kak «MaTeMaTH4ecKuil aHamu3» u «Anredpay.

OO61iee KOIMYECTBO YacoB -- 224; aynutopHoe komuecTBO yacoB — 108, u3 Hux:
jexkuuu — 36 4acoB, MPaKTHUYECKUE 3aHATUS — 54 yaca, KOHTPOJIUpyeMas camMOCTOs-
TenabHas pabota — 18 yacoB. dopma OTUETHOCTH — 3a4YET, IK3AMEH.



COAEPKAHUE YYEBHOI'O MATEPUAJIA

Pa3znen 1 Beenenne
Tema 1.1 Uctopuueckuii 0030p. [Ipeamer u 3agaun TOKII

Bo3nukHOBeHHE Teopun (PYHKIMIA KOMIUIEKCHOTO MEPEMEHHOTO KaK CaMOCTOS-
TEJIBHOTO paziena MateMatuku. Pabotsl Jleonapna Ditnepa, Ortocra Komu, bepuap-
na Pumana u Kapna Beiliepuirpacca, nmpuBeime K BOSHUKHOBEHHIO KOMIUIEKCHOTO
ananu3za. CospemenHoe pazsutue TOKII u ee cBa3b ¢ ApyrumMu 00IaCcTSIMU MaTeMa-
THUKHU U €CTECTBO3HAHHS.

Pa3nen 2 KoMmiiekcHbIe YHCIa
Tema 2.1 OnpeaesieHne U CBOWCTBA KOMILJIEKCHBIX YHCE

Onpenenenne KOMIUIEKCHBIX yucesn. CBOMCTBA KOMIUIEKCHBIX yucesl. Moayib
M apryMEHT KOMIUIEKCHOTO uncia. KopeHb N-oil CTeneHu, onepanusi CONpsHKEHUs,
CBOMCTBO MOyJisi. KoMmakTudukamus KOMIIEKCHOM MJIOCKOCTH.

Tema 2.2 TomoJiorusi KOMILIEKCHOM IMJIOCKOCTH

Tonosioruss KOMIJIEKCHOW TUIOCKOCTH. C M C Kak METPUYECKHUE U TOIOJIOTH-
YyecKue npocTpancTBa. [[puHunn koMmakTHOCTH. CXOAMMOCTB OCIEN0BATENBHOCTEN

B C u C. IlomHoTa merpuueckoro npoctpancrsa C. [IpyHUOMN BIIOKEHHBIX LIAPOB.
CBs3HBIC MHOKECTBA, TPUMEPHI CBA3HBIX MHOYKECTB.

Pazgesn 3 @yHKIMHM KOMILIEKCHOTO NEPEMEHHOI0

Tema 3.1 IIpenes u HenpepbIBHOCTHL PYHKIMM KOMILIEKCHOTO MepeMeH-

HOT0

Onpenenenre (QyHKIMM KOMIUIEKCHOTO TMEPEMEHHOTO. | 'eoMeTpuyeckas WH-
tepnpertanusi. OMHOTUCTHOCTH U oOpaTHbIe PyHKIMU. [Ipenen GpyHkum B Touke, He-
MPEPHIBHOCTh, pPaBHOMEpHAs HEMPEPHIBHOCTh. OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX
dbynkuwmii. Kpussie XKopnana.

Tema 3.2 @PyHKUMOHAIbHBIE U CTENIEHHbIE PSAIbI

QOyYHKIIMOHAIBHBIE UM CTEIEHHBIE PAAbL. Painyc cXOOMMOCTH CTENEHHOTO Ps-
na. ®opmyna Komr-Anamapa. CBolicTBa creneHHbIX psijioB. [lokazarenbHas QpyHK-
1IUsI, CHHYC U KocuHyc. @opmyiibl Ditnepa. ApudMeTHIecKue orneparuy HaJl CTENeH-
HBIMU PsAIaMU.
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Pasznen 4 IudpdepeHunpyeMocTb PyHKIUHM KOMILJIEKCHOIO TEPEMEHHOI0
Tema 4.1 Onpenesnenne u kpurepuu 1uddepeHuNpPyeMOCTH

Omnpenenenue auddepeHuupyeMoi (GyHKIMA KOMILIEKCHOTO IMEPEMEHHOTO.
VYcnosust Komm-Pumana. ®@opmyna nonHoro npupamienus. Kpurepuit nuddepeniu-
pyemoctu B Touke. CBs3b Mexay AU depeHIupPyeMOCThIO U CYIIECTBOBAaHUEM TPO-
M3BOJHOU. [ 'eoMeTprueckass HHTEPIPETALNS MOYJIS U apTyMEHTa ITPOU3BOJHOM.

Tema 4.2 KonopMmHbIe 0TOOpAKEHUS

R--nuHeiHble U C-- auHedHble QyHKUMU.R u C-- muddepenmman. Kon-
dopmuble oToOpaxkeHusa. CBsa3b kKoH(MOpMHOCTH ¢ nuddeperuupyeMocTtrio. Kpure-
puil koHpopMHOCTH. CBOMcTBa KOHPOPMHBIX O0TOOpaxkeHuil. [Ipumeprsl KoHpOpPM-
HBIX oToOpakeHud. KoHpOpMHBIE OTOOpa)xKeHUs, ONpPEIEIIeMbIe 3JIEMEHTAPHBIMU
(GYHKIUAMMU.

Tema 4.3 AHanuTn4yeckue PyHKIHHU

Omnpenenenve aHaIUTHYECKUX (QYHKIMN. ['eomeTpuyeckas HHTepHpeTanus
MOJAYJS M apryMeHTa MPOU3BOJIHON aHANUTHYECKOW (PyHKIMHU. ['HapomMexaHnyeckas
UMHTEpHpEeTalrs aHAIUTHYECKUX (QYHKUMN: MIOCKOMApaieNbHOE, CTAllMOHAPHOE,
MMOTEHIUAJIBHOE U COJIEHOMAAIBHOE TEUEHUE UACAIBHON KUIKOCTH; €r0 ONMHUCAHUE C
IIOMOIIBIO KOMIUIEKCHOTO IIOTEHIUAIIA.

Pazgen 5 HcciaegoBanue 3jieMeHTapHbIX (yHkuuii. PumanoBa mosepx-
HOCTh

Tema 5.1 PuMaHOBa MOBEPXHOCTH

Juarpammbl 01HONUCTHBIX (yHKIUH. CTeneHb ¢ HaTypajlbHBIM MOKA3aTEIeM.
PrumanoBa mOBEpXHOCTh KOpHsI HaTypalibHOU cterneHu. [lokasatenbHast u norapud-
mudeckass GyHKIus. PumaHoBa nmoBepxHOCTh jorapu@ma. TOUKH BETBICHUS KOHEU-
HOTO U OecKOHeuHOTro nopsiaka. Oynkuus odpaTHas K ¢pyHkuun JKykoBckoro. Puma-
HOBA MOBEPXHOCTh QYHKIHUU 00paTHOM K (hyHKIMH KYKOBCKOTO.

Tema 5.2 JsiemeHTapHbIE PYHKINHM KOMILIEKCHOTO ITEPEMEHHOT0

Omnpenenenre OCHOBHBIX dJIeMEHTapHBIX (yHKIMH. CBOHCTBA OCHOBHBIX dJIe-
MeHTapHbIX QyHkiui. Oynkuus XKykoBckoro u ee cBoiictBa. Onpenenenrue U CBOM-
CTBa JPOOHO- JMHEUWHBIX (YHKIUN: KOHPOPMHOCTb, OJHOJUCTHOCTh, TPYIIIOBOE U
KpyroBoe CBOMCTBa, cuMMeTpusi. KoHpOpMHBIE OTOOpa)KE€HUs, OCYIIECTBIISEMbIC
TPOOHO-TMHEWHBIMH (DYHKIIUSIMH.
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Pasznen 6 Unrerpas or QyHKUMH KOMILIEKCHOTO IIePEMEHHOI0

Tema 6.1 UuTerpaabnas teopema Komu

Omnpenenenue uHTErpaiga oT GyHKIMU KOMIUIEKCHOTO TIEPEMEHHOIO U €ro Oc-
HOBHBIE CBOMCTBAa. KpHMBOJIMHENHbBIE HHTETPAJIbl IO KOMIJIEKCHOM KOOpAMHATE U UX
ocHOBHBIC cBoMcTBa. Jlemma I'ypca. MuTerpansHas teopema Komm. MHTerpanbHas
dbopmyna Komm. Teopema Mopepa.

Tema 6.2 UaTerpan tuna Kommu

Nurerpan tuna Komm u ero ocHoBHbIE cBolicTBa. beckoneunas auddepeHun-
pyeMocTh aHanuTruyeckor @pyHkiuu. Heonpenenenusiii uaterpain. ®@opmyna Heroro-
Ha-JleitOHuma. OOpamenue uHTerpasbHON Teopembl Komm. KommuiekcHast 3amuch
dbopmysl ['puna.

Paznen 7 'apmonnyeckune GpyHKIMU

Tema 7.1 CBoiicTBa rapMOHHYeCKUX QyHKIMH

OnpeneneHre U CBOKWCTBA rapMOHUYECKUX (PYHKUUNA. CBSI3b aHAIUTHYECKUX U
rapMoHuYecKkux QpyHkuui. 3agava Jupuxie qis rapmMoHuueckux GyHkuuidi. Dopmy-
na [IBapua u I[lyaccona.

Paszpes 8 IllpyHumMn Mmakcumyma MOayJis

Tema 8.1 IlIpuHIMI MAKCHMYMa MOIYJISA

IIpyHIMI MakcUMyMa MOZYJIA U CIEACTBUA U3 Hero. [Ipuioxenus npuHouna
MakcumyMa Monayiis. Jlemma IlIBapua u cineactBus u3 Hee. CBOWCTBA CXOISAIIUXCS
psinoB u3 aHanuTHueckux Gpyukiuii. Teopemsr Beliepmrpacca o cxoasimuxcs psjaax.

Pa3znesn 9 CrenenHble pa3ioKeHUs1 AHATUTHYECKUX (PYHKIIUI

Tema 9.1 Paznoxkenust B psig Teilsiopa

Psaner Tennopa. Teopema Tensopa. Teopema € IJMHCTBEHHOCTH 11 aHAIUTHYC-
ckux (ynkuuil. Teopema JInyBwIIs 0 HYJIAX aHamuTU4YecKOW (yHKuuu. Bo3mox-
HOCTh PAaBHOMEPHOM alMpOKCUMAIlMK HENPEphIBHBIX (QYHKUMUNA HAa KOMIAKTax KOM-
IJIEKCHOU IUIOCKOCTU. Teopema PyHre.

Tema 9.2 Paznoxenuss B psajx Jlopana

Psaner Jlopana. Teopema Jlopana. Knaccudukaius H30JMPOBaHHBIX OCOOBIX
TOUEK aHaluTH4eckor (QyHkimu. Kputepuu ycrpanumoin oco0oil TOUKH, MOIOCA,
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CyliecTBeHHO oco0oif Touku. Teopema Coxorkoro-Beiepmtpacca. Manas Teopema
[Tukapa. Cirydaii ©30JUpOBaHHOM 0COO0OM TOUKH B OECKOHEUHOCTH.

Paznen 10 OcHoBbI TEOPUHU BHIYETOB
Tema 10.1 BorueTsl B H30J1MPOBAHHOM 0C000 TOYKE

Omnpenenenue BblueToB. HaxokaeHUE BBIYETOB B IMOJIOCAX M CYIIECTBEHHO
ocobbrx Toukax. Teopema Komm o Beryetax. Boruersl B OeCKOHEUHON M30JIMPOBAH-
HOM 0co0oit Touke. Teopema 0 cymme Bcex BBIYETOB. PasmuyHbie cCTOCOOBI BBIYHCIIC-
HUS BBIYETOB.

Tema 10.2 BorunciieHne HHTErpaJjoB ¢ NOMOIIbLIO BHIYETOB

BrrunciieHne onpeneneHHbIX HHTErPAIOB ¢ TOMOIIBIO TEOPUU BBIYETOB. JleM-
Ma JXKopnana u ee mpuinoxenusi. Teopema o orapudmudeckom Beiuere. Beruucienue
WHTErPAJIOB OT aJIreOpandecKuX M TPUTOHOMETPUUECKUX PAIMOHAIBHBIX (PYHKITUH.
Haxoxnenue npeodpazoBanuit dypee, Jlamiaca ¢ moMoIibi0 TEOPUU BIUETOB.

Pa3znen 11 AnanuTuyeckoe NpoaoKeHne
Tema 11.1 IlonsiTHE aHATUTHYECKOT'O NPOJOJIKECHUS

Ornpenenenne aHaIUTUYECKOTO MpOooJKeHUs. [Ipomomkenue BOOJIb KPUBOM.
[ens anemenToB. [lonHas aHanutuueckas QpyHkuus B cMbicie Beitepmrpacca. Teo-
pemMa 00 aHAIUTUYECKOM TMPOJOHKEHUH BIOJIb TOMOTONHBIX MyTel. Teopema o Mo-
HOJIPOMUM.

Tema 11.2 llpunuun cummerpun Pumana-IlIBapua

[Tpunnun HenpepeiBHOCTU. [IprHunn cummerpun Pumana-IlIBapua u ero npu-
JIO’)KEHHUE B TeOpuu (PYHKIUH KOMIUIEKCHOTO TIEpeMEeHHOro. Teopema o «cTupainmo-
ctu». CUMMETpHUS OTHOCUTENIBHO MPSIMOM U OKPYKHOCTU. BHYTpEeHHUE U TpaHUYHbBIC
T€OPEMBbI €IMHCTBEHHOCTH.

Pasznes 12 I'eomeTpuyecKkue NPUHIMIIBI KOMILJIEKCHOTO AHAJIHA3A

Tema 12.1 lIlpyHuun aprymesra

Jlorapudmuueckast npousBogHas QyHkiuu. [lpunuun aprymenra. [Ipumene-
HUe nmpuHuuna aprymenTta. Teopema Pyme. Teopema I'ypBumia. OcHoBHas Teopema
anreOpsl. Jloka3zaTeahCTBO OCHOBHOM TEOPEMBI aJIr€OpHI.
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Tema 12.2 IIpuHIUN cCOXpaHeHUs1 00J1aCTH

OToOpaskeHue OTKPBITHIX W CBSI3HBIX 00JacTeil mpu KOH(POPMHBIX OTOOpaxke-
HusX. [IpuHIMN coxpaHeHus: 00JacTH U €ro MPUMEHEHHE B TEOpUH KOH(OPMHBIX
OTOOpaKEHUM.

Tema 12.3 Teopema Pumana

Kongopmubie u onHONMMCTHRIE 0TOOpakeHus obnactu Ha kpyr. Teopema Pu-
MaHa. AHanmM3 HEOOXOMUMBIX YCIOBUH. YCJIOBHS HOPMHUPOBKH. ENMHCTBEHHOCTH
¢bynkiun Pumana. @yakius Pumana A KaHOHMYECKHUX 00JACTe KOMIUIEKCHOU
IUIOCKOCTH.

Tema 12.4 IIpyHUIMII COOTBETCTBHUS I'PAHHUIL

Kon¢opmMHbIe U 0HONUCTHBIE OTOOpaXkeHus rpanul obnacteld. [Tpunuun co-
orBeTcTBUSA rpanull. IIpocteie koHLbI. Tunel npocTeix KOHNIOB. Teopema Kapareono-
pu. Cinyuaii 0THOCBSI3HOM 00JIaCTH C >KOP/IaHOBOM TpaHUIIEH.

Tema 12.5 Teopemsbl IIukapa

MonynsipHas yHkust U ee cBoilcTBa. DyHKUMS 0OpaTHas K MOMYJISIPHOM.
Manas teopema Ilukapa. bosbmas teopema Ilukapa. Teopema Ilukapa nns mepo-
MOP(HBIX (HYHKIIHM.

Tema 12.6 IIpyHuUMI B3aUMHOM 0OTHO3HAYHOCTH I'PAHUIL

[lpuniun B3auMHOW OJHO3HAYHOCTH TpaHull. Wurerpan Kpucroddens-
[IBapra. OtoOpakeHHEe MHOTOYTOJbHHMKA Ha MOJYIIIOCKOCTh. OTOOpa)keHue Tpe-
yroJIbHUKa Ha MOJYIMIOCKOCTh. OTOOpa)keHUE MONYIUIOCKOCTH Ha MPSIMOYTOJIbHUK;
MOHATHE 00 AIUTUNITUIECKUX (QYHKITHSIX.

Pa3znesn 13 Lensbie u mepomop¢Hble PyHKINHA

Tema 13.1 llpunuun ®@parmena-Jlenaeneda

Onpenenenus U cBOMCTBa LEIbIX U MepoMopdubIx (yHkumid. Teopema Murt-

tar-Jlednepa; Teopema BeliepmiTpacca; mopsaok U THI 1eJ0W (PYHKIIUM;, MPUHIIUIT
®parmena-Jlungeneda.



YYEBHO-METOAUYECKAS KAPTA JTUCHUIIJIMHBI

KommgectBo AYJAUTOPHBIX

. HasBanue pazneina, Tembl, 3aHATUS; 4acoB
é HepevyeHb U3y4aeMbIX BOIIPOCOB
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1 BBeaenne - - - 2
1.1 | Ucmopuueckuii 0630p. [Ipeomem u 3a0auu TOKII - - - 2 - [1] 3amura
1 Bo3HUKHOBEHHUE TEOPUH (PYHKIMI KOMIUIEKCHOTO MEPEMEHHOTO KaK [2] pedeparon
CaMOCTOSITENILHOTO Pa3/ieia MaTeMaTHKU. [4]
2 CBs3b TOKII ¢ gpyrumu o0nacTsiMi MaTeMaTUKU U €CTECTBO3HAHHUS.
3 OcHoBHbIe uctopuueckue dransl pazsutus TOKII.
Texkymuil KOHTPOJIb YCIIEBAEMOCTH CTYJEHTOB 1O pasneny Ne | Pedepar
2 KomniekcHblie yncia. 2 4 2
2.1 | Onpedenenue u ce0ticmea KOMNIEKCHBIX YUCE] 1 2 - 1 Metoanue- | [1]
1 Onpenenenne KOMIJIEKCHBIX YHCEN. ckoe rmocobue | [2]
2 Moayib ¥ apryMEHT KOMIUIEKCHOTO YHCIIA. [3]
3 Kopens N-oif creneHu, onepanus ConpsKeHust, CBOUCTBO MOJTYJIS. [4]
4 KomnakTudukanus KOMIIEKCHON MIOCKOCTH.
2.2 | Tononoeus KOMNIEKCHOU NIOCKOCIU 1 2 - - - [1]

1 Tomonorust komrutekcHou miaockoctd. C u C Kak METpHUYecKue u
TOITOJIOTUYECKHE IPOCTPAHCTBA.

2 CxomumocTth mocienoBatensHoctet B C u C . [IpuHIMIT KOMITaKT-
HOCTH.

3 ITomHoTta merpuueckoro mpoctpancTBa C . [IpHHIMI BIIOKEHHBIX
I1apOB.

4 CBsI3HBIE MHOYKECTBA, IPUMEPHI CBSI3HBIX MHOXKECTB.

[2]
3]
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Texyiuii KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB 1O pazzaeny Ne 2

ITucemennoe Tec-
TUPOBAHUE

DYHKIHH KOMILIEKCHOTO NlepeMEeHHOr0

3.1

IIpeden u nenpepvigHOCMb QYHKYUU KOMNIEKCHO20 NEPEMEHHO20

1 Onpenenenre GyHKINU KOMIIJIEKCHOTO IEPEMEHHOTO.

2 T'eomerpuueckas wunTeprperanus. OIHOIMCTHOCT W OOpaTHBIC
byHKIHIH.

3 lpenen ¢yHKIMM B TOYKE, HEMPEPHIBHOCTH, PaBHOMEpHAs HEMpe-
PBIBHOCTb.

4 OcHOBHBIE CBOICTBA HenpephIBHBIX (yHKuuii. Kpuseie XXopaana.

N

Mertoanue-
CKOE€ I1ocodue

[1]
[2]
[3]

3.2

DYHKYUOHANbHBIE U CMeneHHble PAO0bl

1 ®yHknMOHaNbHBIE U CTENEHHbIE psAAbl. Paauyc cxoaumocTu cre-
nennoro Pana.

2 ®opmyna Komm-Anamapa. CBolicTBa CTEIEHHBIX PAIOB.

3 Iloka3zarenbHas GyHKIMS, CHHYC U KocuHyc. Dopmyiiel Diinepa.

4 Apudmerndeckue onepannuy Haja CTENEeHHBIMU PSIaMU.

Mertonnue-
CKO€ rmocooue

[2]
[3]
[4]

TCKYH_IHﬁ KOHTPOJIb YCIICBAEMOCTH CTYACHTOB I10 pa3aciry Ne 3

KonTponbHas
paborta

JAu¢ppepeHunpyeMocTb PyHKIUN KOMIIIEKCHOTO IIEPEMEHHOI0

41

Onpedenenue u kpumepuu ougpepenyupyemocmu

1 Omnpenenenune muddepeHpyeMoil GyHKIMA KOMIUIEKCHOTO Iepe-
MEHHOTO.

2 Ycnosust Komu-Pumana. @opmyna nosiHOro npupamieHus.

3 Kpurepuit nudpdepenmmupyemoctu B Touke. CBsa3b mMexay nudpde-
PEHLIUPYEMOCTBIO M CYIIIECTBOBAaHHEM IPOM3BOIHOM.

4 T'eomerpudeckass MHTEPIPETANNS MOIYJISI M apryMeHTa MPOU3BO/I-
HOM.

Metoagnue-
CKO€ mocooue

[1]
[2]
[3]
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4.2

Kongopmnvie omoopasicenus

1 R --nuneiinbie u C -- nuneitabie pynkun. R u C -- nuddepenmarn.
2 Kondopmusie otobpaxenus. CBs3b kKoHDopMHOCTH ¢ nuddepeHIu-
pyemoctsio. Kpurepuii konpopmHOCTH.

3 CgoiictBa KOH(POPMHBIX OTOOpakeHHH. IIpumepbl KOHGOPMHBIX
OTOOpaKCHHIA.

4 KoH(popMHBIE OTOOpaKEHHS, OIpeleIsIeMble 3JIEMEHTAPHBIMH
GyHKIHAMU.

Metoagnue-
CKO€ 1ocooue

[1]
[2]
[3]

4.3

Ananumuueckue pynkyuu

1 Onpenenenre aHATUTUIECKUX (PYHKIUH.

3 I'eomerpuueckass MHTEpIIpETALUs MOAYJS U apryMeHTa IpPOU3BOJ-
HOM aHATUTHYECKON (PYHKIIUU.

3 T'uppomexaHuueckass HMHTEpIpETALUs AaHATUTUYECKUX (YHKIIMNA:
IJIOCKONAapAJUIENIbHOE, CTallMOHAPHOE, IOTEHIMAJIbHOE U COJEHOU-
JaJIbHOE TEUCHHE HACATbHOM JKUAKOCTH; €ro ONHCAaHHE C IMOMOILIbIO
KOMIUIEKCHOTO ITOTEHIIHaJA.

Mertonnue-
CKO€ rmocooue

[1]
[2]
[3]

Hccaenosanue djieMeHTapHbIX QyHKUMA. PUMaHOBa TOBEPXHOCTD

5.1

Pumanosa noeepxHocms

1 Jluarpammer omHONMMCTHBIX (QyHKIMiA. CTENEHb ¢ HATYPaIbHBIM MO-
Ka3aTesieM. PUMaHOBa MOBEPXHOCTh KOPHSI HATypaJIlbHOW CTEIIEHH.

2 llokazarenbHas u jorapudmuyeckas GyHKIHS. PrumaHoBa moBepx-
HOCTh Jlorapupma. Touku BETBICHHUSI KOHEUHOTO M OECKOHEYHOTo IMo-
psaxa.

3 dynkuusa obpatHas k ¢yHkuuu JKykoBckoro. PumanoBa mosepx-
HOCTh (pyHKIIMK 00paTHOH K QyHKIMH KyKOBCKOTO.

Harnannoe
rnmocooue

[1]
[2]
[4]

5.2

Onemenmaphvie pyHKYUU KOMNIEKCHO20 NEPEMEHHO20

1 Omnpenenenve OCHOBHBIX 3JeMeHTAapHBIX (QyHkumid. CBoiicTBa oOcC-
HOBHBIX 3JIEMEHTAPHBIX (YHKLUH.

2 Oynkius JKyKOBCKOTO U €€ CBOWCTBA.

3 Onpenenenue U cBoicTBa APoOHO- JMHEHHBIX QYHKIUN: KOHPOPM-
HOCTb, OJTHOJIMCTHOCTb, TPYIIIIOBOE M KPYTrOBOE CBOMCTBA, CHMMETPHSI.
4 KoHpopMHbBIE 0TOOpaXKEHHsI, OCYIIECTBISIEMbIE IPOOHO-THHEHHBIMU
GyHKIUSAMU.

[1]
[2]
[4]

Texyiuii KOHTPOJIb YCIIEBAEMOCTH CTYAECHTOB 110 paszaeny Ne 5

ITucemenHoe
TECTUPOBAHUE
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HMHTerpaj or pyHKUMH KOMIUIEKCHOTO IIEPEMEHHOT0

6.1

HUnmeepanvnaa meopema Kowu

1 Omnpepnenenue uHTerpanga oT GyHKIUN KOMILIEKCHOTO MEPEMEHHOTO
U €ro OCHOBHBIE CBOMCTBA.

2 KpuBosMHEHHBIE WHTErPAbl MO0 KOMIUIEKCHOW NMEPEMEHHOW U HX
OCHOBHBIE CBOWCTBA.

3 Jlemma I'ypca. UnTerpansnas teopema Korm.

4 UnrerpanbHas popmyna Komm. Teopema Mopepa.

Mertoanue-
CKOE€ I1ocodue

[1]
[2]
[3]

6.2

Humeepan muna Kowu

1 UnTerpan tuna Koiu 1 ero oCHOBHbIE CBOKCTBA.

2 beckoneunas nuddepeHIupyeMOCTh aHATUTUYECKON (PyHKIIMH.

3 Heonpenenennsrii uaterpan. @opmyna Herorona-Jlelioauma. O6pa-
IIeHHE UHTerpaibHON Teopembl Komm.

4 KomruiekcHas 3armuch Gopmyiisl ['prHa.

Mertonnue-
CKO€ rmocooue

[1]
[2]
[3]

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB 1O pazjeny Ne 6

KonTponbHas
paborta

I'apmonnyeckue pyHKkuuu

7.1

Ceoticmea eapmoHu4ecKux QyHKyui

1 Onpenenenue u cBOMCTBa FTaApMOHUYECKUX (QYHKIUH.

2 CBsi3b aHAIUTUYECKUX M rapMoHMYeckuXx ¢yHkuui. 3 3amaga Ju-
puxJyie as rapMmoHnyeckux ynkuuid. @opmyna IlIBapua u [Tyaccona.

Metoagnue-
CKOE€ 11oco0ue

[1]
[2]
[3]

Texymumii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MO paszery Ne 7

IIucemenHoe
TECTUPOBAHUE

IpuHIMUI MaKCHUMyMa MOAYJISt

8.1

Ipunyun maxkcumyma mooyns

1 [puHIMT MaKCUMyMa MOJYJISI ¥ CIIEACTBUS U3 Hero. 2 [Ipunoxenus
IIpUHLIMIIA MakcuMyMma Moayds. Jlemma IlIBapua u ciencteus us3 Hee.

3 CBo¥CTBa CXOASIIUXCS PSAOB U3 AHATUTHYECKUX (DYHKIIHAH.

4 Teopemsl Beiiepirpacca 0 CXOASIMIMXCS psijiax.

[1]
[2]
[3]

CreneHHble pa3JioKeHUs] AHAJTUTHYECKUX (PYHKIMIA
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9.1

Pasznoorcenus 6 pso Teunopa

1 Paast Teitnopa. Teopema Teitnopa.

2 Teopema enMHCTBEHHOCTH JJIsl aHanuTU4YecKUX (yHKiuil. Teopema
JInyBWILIIS O HYJISX aHATUTUYECKON (PYHKITUH.

3 B03MOXXHOCTh paBHOMEPHOI anmpoKCUMAIMH HETPEPHIBHBIX (QYHK-
LM HAa KOMITAKTaX KOMIUIEKCHOH IJIOCKOCTH.

4 Teopema Pynre.

Metoagnue-
CKO€ 1ocooue

[1]
[2]
[3]

9.2

Pasznoscenusn 6 pao Jlopana

1 Psnet Jlopana. Teopema Jlopana.

2 Krnaccudukamuss M30JMPOBAHHBIX OCOOBIX TOUYEK AHATUTUYECKOU
GyHKIIH.

3 Kputepun ycrpanuMoit 0co00# TOYKH, MOJOCA, CYIIECTBEHHO OCO-
00l TOYKH.

4 Teopema Coxonkoro-Beriepmrpacca. Manas teopema I[ukapa.

5 Cnyyaii n301MpOBaHHON 0COOOH TOUKH B OECKOHEYHOCTH.

Mertoanue-
CKOE€ 11ocodue

[1]
[2]
[3]
[4]

10

OcHoBbBI TCOPHUH BbLIIETOB

10.1

Buviuemul 6 uzonuposannou ocoboii mouke

1 Onpenenenuie BorueToB. Haxoxk/ieHue BBIUETOB B MOJIOCAX U CyIIe-
CTBEHHO OCOOBIX TOUKaX.

2 Teopema Komm o Berderax. BprdeTsl B OECKOHEYHOH H30JMPOBAH-
HOM 0c000i1 Touke. Teopema 0 13ymmme BceX BBIUETOB.

3 Paznmunble crtocoObl BBIYHMCICHHS BEIUETOB.

Mertonnue-
CKOE€ 11ocodue

[1]
[2]
[3]
[4]

10.2

Buviuucnenue UHmezcpajloe C NOMOULbIO 6bl4emos

1 Briuncnenue ONpCACIICHHBIX UHTCTPAJIOB C MTOMOIIIBIO TCOPHUU BBIYC-
TOB.

2 Jlemma YKopaaHa u ee IPHIIOKESHHUS.

3 Teopema o orapuMuUIecKoM BBIYETE.

4 BpIYuCIIEHHE WHTETPAIIOB OT ajlre0panyecKux M TPUTOHOMETpHUE-
CKHX pallMOHANBHBIX (DYHKIHUI.

5 Haxoxnenue npeodbpazoBanuii @ypne, Jlanmaca ¢ HOMOIIbIO TEOPUU
BBIUETOB.

Mertonnue-
CKOE€ 11oco0ue

[1]
[2]
[3]
[4]

11

AHaJIMTHYeCKOe NMPOAOJIKEeHHe
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111

Tlonamue ananumuyecko2o npoooaHCeHUs

1 Onpenenenue aHanUTUUYECKOTO ITpojoukeHus. [Iponomkennue B1omib
KpuBOH. Llenb 351eMeHTOB.

2 [Tonnast ananuTHaeckas QyHKIuUs B cMbicie Beiepmrpacca.

3 Teopema 006 aHATUTUYECKOM MPOJIOJDKEHUH BJIOJIb TOMOTOIHBIX MY-
TEH.

4 Teopema 0 MOHOJPOMUH.

[1]
[2]
[3]

11.2

Hpunyun cummempuu Pumana-Lllsapya

1 IlpuHiun HeNpepbIBHOCTH.

2 [Mpuanun cummeTpuu Pumana-11IBapa u ero npuioKeHne B TEOpUn
(GyHKIMN KOMITJIEKCHOTO IEPEMEHHOTO.

3 Teopema o «ctupaiimocTi». CHMMETpUsT OTHOCUTEIFHO HPSIMON U
OKPYKHOCTH.

4 BHyTpeHHHE U T'PAaHUYHbIE TEOPEMbI €IUHCTBEHHOCTH.

[1]
[2]
[3]

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB 10 pazzeny Ne 11

IIucemenHoe
TECTUPOBAHUE

12

FEOMETPI/I‘ICCKI/Ie NPUHIOUIBI KOMIVIEKCHOI'O aHaJInu3a

121

Ipunyun apaymenma

1 Jlorapudmuyeckas npousBoanas ¢yHkuuu. [IpuHiun aprymenra.

2 [IpuMeHeHrne IPUHIHIA apTyMEHTA.

3 Teopema Pymie. Teopema I'ypBuna.

4 OcHoBHasi Teopema anreOpbl. J[oka3aTeNbCTBO OCHOBHOM TEOpPEMBI

anreOpsl.

[1]
[2]
[3]

12.2

Ipunyun coxpanenus obracmu

1 OtoOpaykeHre OTKPBITHIX M CBS3HBIX OOsacTedl mpu KOH(GOPMHBIX
O0TOOpaKCHHUSIX.

2 IpuHIUN cOXpaHEHHsI OOJIACTH M €ro NMPHMEHEHHE B TEOPUH KOH-
(OPMHBIX OTOOpaKESHHIA.

[1]
[2]
[3]

12.3

Teopema Pumana

1 Kondopmuble 1 oHOMMCTHBIE OTOOpaskeHus: 001acTu Ha Kpyr. Teo-
pema Pumana.

2 AHanu3 HEOOXOUMBIX YCIOBUN. Y CIIOBUS HOPMUPOBKH. EanHCT-
BEHHOCThH (pyHKITMU PrMaHa.

3 Oynkus Pumana 151 KAHOHMYECKUX 00JIacTel KOMIUIEKCHOH TITOC-
KOCTH.

[1]
[2]
[3]
[4]
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12.4

Ipunyun coomeemcmeus epanuy

1 KondopMHBIE U OJHOIUCTHBIE OTOOPAKEHUS TPAHULL 00JIACTEH.

2 ITpunuun cootBeTcTBUs TpaHull. [IpocTeie KOHIBI. THUIBI TPOCTHIX
koH1oB. Teopema Kapareomopu. 3 Ciy4ail 0qHOCBSI3HOW 00MacTu ¢
YKOPJAAHOBOUM T'PAHUIICH.

[1]
[2]
[3]
[4]

12,5

Teopemut [luxapa

1 MonynspHast pyHKUus U ee cBoiicTBa. OyHKIM 0OpaTHAs K MOIY-
JIIPHOM.

2 Manas teopema Ilukapa. bonbmias Teopema [lTukapa.

3 Teopema Ilukapa 1yst MepoMopdHBIX QYHKITHIA.

[1]
[2]
[3]
[4]

12.6

Ipunyun 63aumHol 0OHO3HAYHOCNU 2PAHUY

1 [TpuHUMI B3aMMHON OJTHO3HAYHOCTH IPAHULL.

2 Unrerpan Kpucroddens-1lsapua. OTobpakeHue MHOTOYTOJIbHUKA
Ha TOJIYTIOCKOCTb.

3 OrobpakeHue TpeyroibHUKa Ha MOIYIUIOCKOCTh. OToOpaXkeHue mo-
JYTUIOCKOCTH HA MPSIMOYTOJIbHHK.

4 TlonsiTue 00 >IIMNTUYECKUX PYHKIUSX.

[1]
[2]
[3]
[4]

Texymmii KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB 110 paznery Ne 12

Kontponbnas
pabota

13

eabie 1 MepoMoppHbIEe PYyHKIIUT

131

IHpunyun @paemena-Jlenoenegha

1 Onpenenenus U cBOMCTBA LIETBIX U MEPOMOPPHBIX (PYHKIIHM.
2 Teopema Murtar-Jlednepa.

3 Teopema Beiliepitpacca, HOpsSAOK U TN LeN0H QyHKINU.

4 Mpunuun @parmena-JIungeneda.

[1]
[2]
[3]
[4]

Bcero yacos:

36

54

18
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NHOPOPMALHNOHHO-METOANYECKASA YACTD

llepeuensv npakmuyeckux 3auamui

OmnpeneneHre U CBOMCTBA KOMITJIEKCHBIX YHCET.
Tomnonorus KOMILIEKCHOU MJIOCKOCTH.

[Ipenen u HenpepbIBHOCTH GYHKIIUKA KOMILJIEKCHOTO MEPEMEHHOTO.
OYHKIIMOHAIBHBIC U CTCTICHHBIC PSIIBI.

Onpenenenue aAuddepeHIupyeMoCTy U KpuTepun audpepeHnpyeMocTH.
Koudopmubie oToOpaxeHusl.

AHanmuTndeckue QyHKITUH.

PrumaHOBa MOBEPXHOCTS.

. DnemeHTapHbIe (PYHKIIMN KOMIUIEKCHOTO TIEPEMEHHOTO.
10 WuTerpanshasa reopema Komu.

11.WuTerpan tuna Komm.

12.CBoiicTBa rapMOHHYECKUX (DYHKITHIA.

13.ITpuHIIMTT MaKCUMyMa MOIYJISI.

14.Paznoxenus B psija Tewmnopa.

15.Paznoxenust B psia JlopaHa.

16.Bbr4eTsl B U30JUPOBAHHOM 0COO0M TOUKE.
17.BpIuncieHne HHTErpajioB ¢ MOMOILBIO BHIYETOB.
18.TToHsiTHE aHATUTUYECKOTO MPOIOTKECHHUS.

19.11punuun cummerpun Pumana-1lIBapia.

20.ITpuHIIMI aprymMeHTa.

21.ITpuHtMn coxpaHeHus 00JIacTH.

22 .TIpyuHIIATI COOTBETCTBUS TPAHMUIL.

CoNOORODE

Dopmbl KOHMPOSL SHAHUU

|

. TecToBEIE 3a1aHNUS.
. KoHTposbHbIe pabOTHI.
3. PedepatuBubie paboTh

N

Tembt mecmoswvix 3a0anutl

. CBOICTBAa KOMITJIEKCHBIX YUCET.

. O6parnbie hyHKIIMU. PUMaHOBa MOBEPXHOCTS.
. CBoiicTBa TapMOHUYECKUX (QYHKITUH.

. AHUIUTHYECKOE MTPOI0TKEHUE.

A~ WN PP

Tembl KOHMPONBLHBIX 3A0AHULL

. [Ipenen pyHKIMH KOMIUIEKCHOTO MEPEMEHHOTO.
. UuTerpanshas popmyna Komm.

. [Tpunun aprymenra. Teopema Pyme.

. Uaterpan Kpucroddens-Ilrapia.

B~ WM
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Temvbl peghepamusnvix pabom

1. Bo3HukHOBeHHE TeOpUU (PYHKIMIA KOMIUIEKCHOTO MEPEMEHHOTO KakK CaMmo-
CTOSITEJIBHOTO Pa3Jesia MATEMAaTUKU.

Pexomenoyemas numepamypa

OcHoBHAfA

[TIpuBanos, .M. BBenenne B Teopuro (YHKIUMHA KOMILJIEKCHOTO IEPEMEHHOTO
[Texcr] / U.N.IIpuBanos -- M., Hayka, 1984.

Cunopos, 1H0.B. ®enopyk M.B., [llabynun M.U. Jlekuuu no Teopuu QPyHKIMIMA
KoMIuiekcHoro nepemennoro [Tekct] / FO.B.Cunopos, M.B.®enopyk, M.U. Illa-
OynuH -- M., Hayka, 1989.

[1aGat, b.B. Beenenne B komiuiekcHbild ananmu3 [Tekcr] / b.B.11a6at -- M., Hayka,
1976.

MapxkymeBud, A.M. Kparkuii kypc Teopun ananutudeckux ¢yakmuid [Tekcr] /
A.N.Mapkymesny -- M., Hayka, 1966.

Bonkosbickuii, JI.U. COoopHUK 3a7a4 MO TeOpuH (YHKIMK KOMILJIEKCHOTO Iepe-
mennoro [Tekct] / I'.JI.JIynu, U.I'.Apamonosuu -- M., Hayka, 1975.

CraposoiitoB, A.Il. Teopus (PpyHKIMIA KOMIUIEKCHOTO TEPEMEHHOIO. 3ajaHusl K
KOHTPOJBLHON paloTe ISl CTYJIEHTOB 3a0YHUKOB MAaTeMaTHUECKOro (akyibTeTa
[Texcr] / A.Il.CraposoiitoB, I'.H.Kasumupos, X.H.Smmua — Iomens, U3n-Bo
ITY, 2002.

JlomostHATE ILHASA

Mapkymesuy, A.W. Teopus ananutnueckux ¢ynkumii [Texct] / A.M. Mapkyiue-
Buy, T.1-2.- M., Hayka, 1967, 1968.

AnekcannpoB, M.A. AHanuTuyeckne (QPYHKIUMU KOMIUIEKCHOTO TE€PEMEHHOTO
[Texcr] / U.A.Anexcanapos, B.B.Co6ones. - M., Hayka, 1984.

I'pumenko, A.E. Teopus ¢yHkumii komruiekcHoro mnepemenHoro [Tekcer] /
A.E.I'pumienxo, H.M.Harau6una, I1.I1.Hacracues. Pemenue 3amau.- Kues, Buma
mKoJja, 1986.
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ITPOTOKOJI COT'JIACOBAHU S YYEFHOU ITPOTPAMMBI

10 U3YYAEMOU YUYEBHOU TUCLUIUINHE

C APYI'MU NNCHUIIIMHAMU CITELHHMAJIBHOCTU

Ha3zBanue Pemenue, npunsaroe
JUCLHUIIINHBI, Ha3Banue [Ipennoxxenus o0 u3MeHeHusIX | Kadenpoii, pazpado-
C KOTOpOii TpeOyeT- Kadeapsl B COJICpKaHUU y4eOHOH Tpo- TaBIIeH y4eOHYIO
Csl COTJIaCOBaHUE rpaMMBbl nporpammy
Maremarnueckuii | Maremaruueckoro PexomennoBats K yT-
aHaJIn3 aHajam3a BEPXKIICHUIO YUECOHYIO
[porpamMmy B IpeJi-
CTaBJICHHOM BapHaH-
T
[Iporokon Ne_ ot
2010
Huddepenumanpuas | AnreOpbl U reo- PexomennoBars K yT-
TE€OMETPHUSI U TOIIO- METpuu BEPXKJICHUIO YUCOHYIO
JIOTUS rporpamMmy B Ipei-
CTaBJICHHOM BapHaH-
T
[Ipotokon Ne_ ot
2010
Teopus BeposATHO- OKuTB PexomennoBarts K yT-

CTEW U MaTeEMaTHUeE-
CKasl CTaTUCTHUKA

BEPXKACHUIO YUeOHYIO

porpaMMy B Mpe-

CTaBJICHHOM BapHaH-

T

[TpoTokon Ne_ ot
2010
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AOIIOJIHEHMS 1 UIBMEHEHWS K Y‘—IEBHOPI [TPOTPAMME
1O UI3YYAEMOU YUEBHOU JUCHUIUJIMHE
Ha 200 /200  y4eOHBIH rox

NoNo J1omoJIHEHNST 1 U3BMEHEHUS OcHoBaHue
11

VYyebHas nmporpamma nepecMoTpeHa U 0100peHa Ha 3acenanuu kadenpsl auddepeH-
UAJbHBIX YPAaBHEHUH U TEOPUU QYyHKIUN
(mpoToxoit Ne oT 201 1)

3aBenytomuii kadenpoit
nudpepeHnnanbHbIX ypaBHEHUH
1.¢d.-M.HayK, TOTIEHT A.IIL. CtapoBoiiToB

YTBEPXIAIO
Jlexan MaTeMaTH4ecKoro GpakynbTeTa
K.(}.-M.HayK, JOIEHT C.II. Xoranp



