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JOHELIKOU HAPOJHOU PECITYBJIMKHA

r'OCYJAPCTBEHHOE OBPA3OBATEJIbHOE YUPEX/EHHE
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YTBEPK/IAIO:
Jekan (akysTeTa MaTEMaTHKH 1

/ «20» anpeﬂH-Z"O?. ¥

PaGouas nporpamma y4ueOHOi jqucuuinibl «Llesie GpyHRIHM» cCOCTaB/IeHA HA OCHOBAaHUH
Qe/lepaibHOr0  TOCYAAPCTBEHHOr0 00pa30BaTe/IbHOrO CTAHZApTa BBICIIETO 00pa3soBaHhA —
Gakanaspuar nmo HarpasieHuio noarortosku 01.03.01 MaremaTtnka, yTBEPXkJIEHHOIO MPHKa30M
Munucrepersa oGpaszosanust u Hayku Poccuiickoit @expepauun ot «10» snsapa 2018 r. Ne 8;
TocynapcTBeHHOro o0pasoBaTenbHOro crangapra Beicuiero obpasosanus (I'OC BO) [loneuxoi
Hapoauoit Pecny6nuxu (JJHP) (npoexra) mo wanpasnenuio noarorosku 01.03.01 Maremaruxa;
[Topsinka opranusanud y4deOHOro mpouecca B 00pa3soBaTeNbHBIX OpPraHU3alMsX BBICHIEro
npodeccuonansuoro obpazopanusa Jonenkoi Hapoanoii PecrnyOnukH, yTBEpKICHHOTO MPHKA30M
Munucrepersa 00pa3oBanus ¥ Haykn J[orerkoi Hapoawsoit Pecnybmmku ot 10.11.2017 1. Ne 1171
(¢ M3MEHEHHSMM M JIOMOJHEHMAMHM); y4eOHOro IUlaHa M OCHOBHOH MPOQecCHOHAILHOM
o6pa3oBaTe/IbHON NporpaMMbl  Beicimero obpasoBanms HanpaeneHns mnoarotosku 01.03.01
Maremaruka, npopuis: «Maremarnkay, paspadorannsix B [OY BITO «/loHeuknii HannoHaIbHBIH
YHHBEPCHTETY,

Paspaborunk:
[Ipodeccop Kadeapbl MATEMaTHYECKOTO aHaIH3a (
1 quddepeHIHAaTBHBIX YpaBHEHUH Zlac) B.I1. 3acraBnsiit

Pa6ouas nporpamMma yueGHOMN JIMCUMILIHHBI yTBEPIK/I€HA Ha 3ace/laHuH Kadepbl MATEMATHYECKOro
araym3a u JnddepeHHaIbHbIX YpaBHEHN T

[Tporokoa Ne 9 ot «23» mapra 2021 .

3aBeylommii kaeapoit % B. B. Bosukos

PaGouas mporpamma yueGHOM aucuHIUIMHEI ojobpeHa y4eGHO-METOAMYECKOH KOMHCCHEH
(axy/preTa MaTEMaTUKK U HHPOPMALIMOHHBIX TEXHOIOTHI

ITporokon Ne 4 ot «14» anpens 2021 .

IIpencenarens yueOHO-METOANYCCKONH KOMUCCHH ﬁ L
JI. U. Censixora

(akyJipTeTa MaTEMaTHKH 1 HHQOPMAIIMOHHBIX TEXHOJIOT I




1. OBJIACTb TIPUMEHEHUA 1 MECTO JUCHUIIJIMHBI B YHEGHOM ITPOLHECCE

VYuebnas mucummnHa «llenaple  GyHKIMU»  ABISETCS  NMPAKTHKO-OPHUEHTHUPOBAHHOMN
JUCIUTIIIMHON M OTHOCHUTCS K BapUAaTUBHOW YaCTH (IUCIUIUIMHBI 1O BBIOOpPY) 0Opa3oBaTeIbHOM
nporpamMmbl. [l u3ydeHus AaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOIUMBI 3HAHHMS W YMEHMS,
bopMupyembie npeduiecmsyrouumu OUCYUNTUHAMU — MAMEeMAmMUYecKuti auaiu3, KOMNIEKCHbIU
amanus, QYHKYUOHANbHbIU aHaiu3. 3HAHUS U YMEHUS, OJYUYECHHBIE B X0/ U3yUSHHs AUCLIUIUINHBI
«enbie QyHKIUNU» SBISIIOTCS OCHOBOM ISl U3YUEHUS NOCIEOVIOwUXx TUCUUIIINH: eapMOHUYECKUll
amanus, ummezcpanvhvlie npeobpaszoeanus, OONOIHUMENbHbIE 2la8bl KOMNIEKCHO20 aHANU3d,;
MCIOJIB3YIOTCS TIPU HAITMCAHUH BBITYCKHOM KBANU(PUKAIIMOHHOMN pabOTHI.

2. CTPYKTYPA JUCHUIIJIMHBI

. dopma 00yueHus
XapakTeprucTuka yueOHOU JUCIUIINHBI
Ounas 3aouHas
HanpasneHnune noaroToBku 01.03.01 MaremaTuka
[Tpodwib MaremaTtuka
OO6pa3oBarenpHas mporpaMmma bakanaBpuar
KBanuduxarms AkaneMudeckuii 6akanaBp
KonndecTBo conepikaTebHBIX MOJIYJICH U TEM 1(9)

Jucuumnirza 6a30Boii / BApuaTUBHOM yacTu

9 BapuarusHoii yactu
00pa3zoBaTeNbHON MTPOTrPaAMMBI

DOpMBI KOHTPOJIA 1 MOnyBbHBIN KOHTPOJIb, 1 9K3aMeH B 7 cemecTpe
I'on moaroroBku 4
Cemectp 7
KonnuecTBo 3aueTHBIX €IUHUI] 4
KonuyecTBo yacoB BCero 144
B T.4..
- JIEKITMOHHBIX 28
- IPAKTUYECKUX WM CEMUHAPCKUX 42
- 1a0OPaTOPHBIX 0
- CAaMOCTOSITEIbHON paboThHI 74
B T.4. UHIMBUAYAJIbHOE 33JJaHUE -

HenenpHoe koInuecTBO YacoB 10,3
B T. Y.: - QyIUTOPHBIX 5

- CAMOCTOATENBHOM paboThI CTyIeHTa 5,3

3. OIMCAHUE JUCIUITJIMHbI

Heas wu3ydenuss aucuumInHbl «llenble QyHKUMU» — o03HaAKOMAEHUE CMYOEHmOos8 ¢
NOHAMUAMU, PE3YTbMaAMam U MemoOamu Kiaccuieckol U COBPEMEHHOU meopueti pocma Yeiblx
Qynxyuli; opmuposanue HA8bIKOG UCCIE006AHUS OCHOBHLIX MUNOE 3a0a4, GO3HUKAIOWUX 6 IMOU
obnacmu; 03HAKOMIEHUE C 8ANACHBIMU CREYUATIbHBIMU PYHKYUAMU, KOMOPblE HaACMO 803HUKAIOM 8
HAYYHBIX UCCIEO08AHUAX, YalyOeHue U NpUMeHeHUe 3HAHULL, NOJYYEeHHbIX 8 0OUUX KYPCAX.

3apaum: gpopmuposanue npasurbHO20 NOHUMAHUSA PA3GUMUSL MAMEMAMUYECKUX NOHAMUL U
meopuil; hopmuposanue HayuHO20 MUPOBO33PEHUS.

TpeOoBanus Kk pe3yJabraramM OCBOCHHS AUCHHMILIMHBI, [Iponecc n3ydeHus AMCLUAIIIMHBI
«enple QyHKUMU» HampaBieH Ha (HOPMUPOBAHHE 3JIEMEHTOB CIEAYIOIIMX KOMIETeHUHil B
cootBercTBuu ¢ ®I'OC BO Pd, 'OC BO JIHP (mpoekt) mo HanpasieHnuto noarotoBku 01.03.01
MaremMaTHKa 1 OCHOBHO IIpodecCuoHaIbHOM 00pa3oBaTeIbHON TPOrpaMMBI BBICIIETO 00pa30BaHuUs




HarnpasieHus noarotoBku 01.03.01 Marematuka, npoduis: «MaremMaTrkay:

NHaukaTopsl JOCTHKeHHSI KOMIETEHIMH U pe3yJbTaTbl oOydeHus. JlocTmxeHue
KOMIIETEHIIMH OLIEHUBAETCS HA OCHOBE TaKMX MHAMKATOPOB M COOTBETCTBYIOIIUX UM PE3YJIbTAaTOB

oOydeHus:

Oo6menpodgeccuoHaIbLHbIE

HNuaukaTopsl Pe3yabTaThl 00yueHus
KOMIETEHIINHA
3HaeT OCHOBHBIC TIOHSTHS, CBSI3aHHBIC C
pPOCTOM I1e10M QYHKIINH
OIIK-1. OIIK-1. U-1. 3HaeT CBOMCTBA MOPSAKA M THIIA TIEJION
CriocoOeH MpUMEHSTh JleMoHCTpUpYeT Gynxumn
(hyHIaMeHTaIILHBIC 3HAHUS, HABBIKU PaOOTHI C 3HaeT HEOOXOAUMEIC U JOCTATOYHBIC YCIIOBUS
TIOJTy4EHHbIE B 00J1aCTH npoeCCHOHANBHON | CXOAUMOCTH O€CKOHEUHBIX IPOU3BEICHUI
MaTeMaTHYECKUX U (WITH) JATEPATYPOH 10 YwMeeT paboTaTh ¢ HAYYHOH JINTEPATYPOH
€CTECTBCHHBIX HAYK, U OCHOBHBIM YmMeeT nenatb KBamupuIUpOBaHHBIN
WCTIONB30BaTh UX B €CTECTBCHHOHAYUYHBIM | HAYYHBIN JOKJIA
npodecCHOHANTBHON Y MaTEMaTU4YECKUM | YMeeT rpaMOTHO BECTH HAyYHYIO TUCKYCCHIO
ACATCIIbBHOCTH AUCHUITIIMHAM VYMeer uccienoBaTh (1)yHKI_II/IIO Ha II€JI0CTh
YMeeT onpenensath NOPsI0K U THIT 1SN0
dbyHKIIMN
OIIK-2. OIIK-2. U-1. 3HaeT OCHOBHBIC YTBEP)KICHUS O

CriocobeH pa3pabaThiBaTh,
aHAJTU3UPOBATH U BHEAPSTH
HOBBIC MAaTeMaTHYECKHE
MOJIEJIA B COBPEMEHHBIX
€CTECTBO3HAHUH, TCXHHKE,
9KOHOMHUKE U YIIPaBICHUH

Hcnonb3yeT MeToAbl
MOCTPOCHUS U
aHaJn3a
MaTeMaTHYeCKUX
MOJICNICH B 3aja4ax
€CTCCTBO3HAHMUS,
TEXHHKE, SKOHOMHKE
Y yNIpaBlIeHUU

MIPEICTABIICHUH 170U (DYHKIIMH C TIOMOIIBIO
KAaHOHUYECKOT'O IIPOU3BEACHHUSI

3HaeT 000011IeHUs IPUHIUITA MAKCUMYyMa
MOYJISt

3HaeT OCHOBHBIE CBOMCTBA MpeoOpa3oBaHUs
Dypre

Vmeer IMPUMCHSTH 06H.[I/Ie METOJblI HAYYHOTO
HCCIJICIOBAHUA

Vmeer OIPEACIATE IMOKa3aTCJib CXOAUMOCTHU
MOCJICA0BATCIIbHOCTHU

YMeeT ucciaenoBaTh Ha CXOAUMOCTh
OCCKOHETHOE ITPOU3BEICHIE

YMeer npecTaBiIsaTh HEyr0 QYHKIIHIO C
MOMOIIbIO KAHOHHUYECKOr0 MPOU3BEACHUS

IMpodeccnonanbubie
HNupukaTopsl Pe3ynabTaThl 00yuenus
KOMIIEeTEHLIH
ITK-3. IIK-3. U-1. 3HaeT Teopemsl TTia Bunaepa-IIamu
Crnocoben HeMoHcTpupyet 3Haer cBoiicTBa Hynel Gynkiuit beccens, Jlexxannpa,
OCYLIECTBIISITh YMEHUE TOTOBUTh | SIkoOu
IIPENoIaBaHue 110 00y4aromuxca K | 3HaeT TEOPEMBI O MOJHOTE CUCTEM, CBA3AHHBIX C
JAOTOJHUTEIbHBIM Y4acTHIO B HEKOTOPBIMU CIICIHATBHBIMU (DYHKITUSIMH
0011e00pa30BaTEIbHBIM KOHKYpcCax, 3HaeT KJIacCCUYECKNE NHTErpalbHbIE YCIOBUS,
[porpammam KOH(epeHuusIX, o0ecrneunBaronue neja0CcTh PYHKIUU U UX 0000IICHUS
oJinMIazaax YMeeT NpUMEHATh METO/Ibl UCCIIEIOBAHUS POCTa 11EeJI0N

dbyHKIIH

YMeeT NpUMEHSTh METO/IbI JOKA3aTeIbCTBA
0ECKOHEYHOCTH YUCIIa HyJIeH Y 1enbIX GyHKIUHA

YMeeT MpUMEHSITh METO/TBI HCCIISOBAHMS HA ITOTHOTY
C IOMOTTBIO NETBIX QYHKITAH

YMeeT npuMeHsTh MeToAbI IpeodpazoBanusi Pypbe




4. ®OPMbI OPTAHU3ALMH YYEBHOI'O IPOLIECCA U COJAEPKAHUE
JUCIHATLITAHBI

Huctumrmumna «llenbie GyHKIUM» TpeaycMaTpuBaeT clenyromue (GopMbl OpraHU3aIUuH
y4eOHOro Mpoliecca: JEKIUH, IPAKTUIECKHUE 3aHATHI, CAMOCTOSITEIbHYIO PabOTy CTYJCHTOB.

Marepnan  wW3maraercsi C  HCIOJIB30BaHHEM  OOBSICHUTEIbHO-WLTIOCTPATHBHBIX,
9BPUCTHUYCCKUX W HCCICAOBATCILCKUX MCTOIOB NPCHIOAaBaHHA. HpI/I IMPOBCACHNU J'IeKI_[I/Iﬁ n
NPaKTUYCCKHUX 3aHITHH MCIIOJIB3YIOTCS pa3gaTOuyHbIe MaTepPHAIbI.

B ydeGHOM mpolecce MIMPOKO NPUMEHSIOTCS AaKTUBHBIE WM HMHTEPAKTUBHBIE (DOPMEI
NpoBeICHUS 3aHATHI (pa300p KOHKPETHBIX CUTYAIWi, TUCKYCCHS, TOJIEMUKA), BHEAyTUTOPHAs
CaMOCTOATCIIbHAsA pa60Ta, 6aHJIBHO-p€I>'ITHHFOBa}I CUCTCMaAa OLCHKU YCIICBACMOCTH, JIMYHOCTHO-
OpPUEHTHpPOBAaHHOE O0Oy4deHue, MnpodseMHoe oOydeHue. B ydeOHOM mporiecce HCIONMb3YIOTCS
WHTEPHET-PECYPCHI 110 JTAHHOMY KYPCY; pacCCMaTPUBAIOTCA 33/1a4H, MAKCUMAIILHO TPUOIMKEHHBIC K
KOHKPETHBIM MPAKTUYECKUM CHTYAIIUsIM, CAMOCTOSITeNIbHAst paboTa; KOHTPOJIbHBIE PaOOTHI.

CamocrosTenbHas paboTa CTYACHTOB MpPEIyCMAaTPUBACT MOJATOTOBKY K MPAKTUYECKUM
3aHSATHUSM, ITOJATOTOBKY KOHCIIEKTOB IO OT/ICIBHBIM BOIIPOCAM, U3Y9aEMBIX TeM, U3y4YEeHUE YIeOHOU
Y METOJIUYECKOMN JIUTEPATYPHI.

Temarnueckuii miiad (ucuuIuiaebl «Lesnbie GyHkum»

Tembl | Bonpocsl TeMBbl

Conep:kareabHblii MoayJb 1. Heable pyHkuumn

1. OGmue cBoiicTBa HEMBIX | ] OmnpeneneHne 1 3JIeMEHTapHbBIC CBOMCTBA ICNIBIX (DYHKIIHH.

bymxuuit 1.2 Pasznoxenue nenod ¢yHKIMM B psg Telsopa, CIEACTBUS W3
¢bopmynsl Komm-Anamapa.
1.3 Teopema JInyBusuis u ee 0000IICHHUS.

1.4 CpoiicTBa MaKcCUMyMa MOIYJIS 1eNI0i (PYHKIIUN Ha OKPYKHOCTH
C LIGHTPOM B HYJI€.

2. Pocrt nenoii pyHKIIMH 2.1 PocT uenbix (hyHKITHA.
2.2 CBs3b MEXKIY POCTOM IEJION (PYHKIIUA U CKOPOCTHIO YOBIBaHMS
KO3 PHUIHMEHTOB B €€ pa3IoKEHUH B CTEIICHHOM PsiJI.

3. OcHoBHBIE 3.1 OcHoBHBIE UHTErpajbHbE GOpMYNBl  uid  (QyHKUIUH,
WHTETpaIbHBIC (HOPMYJIBI aHanutnueckux B kpyre: Ilyaccona, [lIBapia, [Tyaccona-Mencena.
3.2 ®opmyna Uencena. XapakrepucTuku HeBaHJIMHHBL.

4. Tlpumenenust hopmynsl | 4.1 Teopema [loiia 0 KBa3naHATUTUIHOCTH.

Wencena 4.2 Iloka3arenb CXOIMMOCTH U BEPXHSs IJIOTHOCTh HYJEH LEIOn
byHKIIHIH.

4.3 Teopema Aniamapa o mokasarese CXOIUMOCTH HYJIEH.

4.4 TTonHOTa CHCTEMBI TPUTOHOMETPUUECKUX (DYHKITHIA.

5. ®akropusanus 1Uenou 5.1 Kanonnueckoe npousseaenue Belipmrpacca.

byHKIIIH 5.2 Teopema Apamapa O TpencTaBICHUM 1eNOoW (QYHKIUU C
ITOMOUIbI0 KAHOHUYECKOTO IIPOU3BEICHUS.

5.3 O1ieHKM KaHOHUYECKOro npousBeaeHus. Teopema bopers.

6. Poct ¢pynkuum u eé 6.1 CBsi3p MeXIy POCTOM LeJON (YHKUIMHU U pacrlpeneieHueM eé
HYJIA HYJEH.
7. IlpuHuun Mmakcumyma 7.1 Teopema @parmena-JIunnenéda.

8. Nunukatop dpyakumu u | 8.1 MHaAMKATOp 11e70¥ (GYyHKIIMK 1 €ro CBOMCTBA.
teopema Iloita 8.2 OnopHas (QyHKIHSI MHOKECTBA.
8.3 Ilpeobpazosanue bopens u reopema Iloiia.

9. lIpuMeHeHHEe TEOPeMBI 9.1 Teopema Bunepa [Ismm.
[Tona




Crpykrypa nucuuninnbl «Lleable pyHKunm» mo Buaam yueOHoi qesiTeJJbHOCTH

KosnyecTBo yacos
Ounas popma 3aounas popma
o0y4eHHUs o0y4eHus1
B T.U. B T.U.

HazBaHus coep:kaTeibHbIX MOAYJIeil U = =

e | E L |2

S |5 S| 5

2| n

2| £ | S 2| 5| E¢
m = = O al M = = O a
Conep:kareabHblii MoayJb 1. leable yHkmumn

1. OGmue cBo¥CTBA NEIBIX DYHKITHI 16 3 5 8
2. Poct nienoit pyHKImm 16 3 5 8
3. OCHOBHBIE UHTETPATbHBIE (OPMYITBI 16 3 5 8
4. TIpumenenus Gopmyisl Vencena 16 3 5 8
5. @akropuzanus 1eyioi GyHKIUHA 16 3 5 8
6. Poct dhyakumm u e€ Hynu 16 3 4 9
7. IlpyHIMI MaKCUMyMa MOJIYJIsS 16 3 5 8
8. Mnnukarop ¢yakiuu u Teopema [loiia | 16 4 4 8
9. Ilpumenenue Teopemsl [loiia 16 3 4 9
Hroro no conep:xkaresspbHomMy moayJao 1 | 144 | 28 42 74
Bcero yacos 144 | 28 42 74

5. TEMATHKA JIEKITMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHIA

TeMBI JJEeKIIMOHHLIX 3aHATHH

KoanuectBo
Ne 4acoB
Ha3Banue Tembl
n/n Ounas | 3aounas
dopma | dopma

1 Omnpenenenue U 3JeMEeHTapHbIe CBOWCTBA LENbIX (DYHKIIHIA,

pasnoxenue 1nenon Gyakuu B psa Teiinopa, ciaeacTBus u3 )

dopmynsr Komm-Anamapa. CBoiicTBa MakcCUMyMa MOAYJIS LEJIOH

(GYHKIIMM Ha OKPYXHOCTH C IIECHTPOM B HYIIE.
2 Poct nenpix ¢pyaknumii. CBsA3b MEXTY pOCTOM HENIONH QYHKIIMH 1

CKOpOCTBIO yOBIBaHUS KO3 (PULIMEHTOB B €€ pa3oKEHUH B 2

CTEIIEHHOM PsJI.
3 OcHoBHbBIC HHTETPAIBHBIC (HOPMYJIBI ISl PYHKIINIA, aHATHTHICCKHX )

B kpyre: ¢dopmyisl [lyaccona, [1IBapia, ITyaccona-Mencena.
4 dopmyna Mencena. XapakrepucTuky HeBaHIMHHEL 2
5 Teopema [loiia 0 kBaznaHaTUTUYHOCTH. [loKa3aTenp cXOAUMOCTH U )

BEPXHSIs INIOTHOCTh HYyJIEH 11e710i QyHKIHKU.
6 Teopema Anamapa o nokasaresne cXxoauMmocTH HyJen. [TomHora )

CHCTEMBI TPUTOHOMETPUYECKHUX (PYHKLIHUH.




7 Kanonnueckoe nmpounssenenue Belipmirpacca. Teopema Anamapa o
IPECTaBICHNN 11eJ10H (YHKINHU C TOMOIIBI0O KAHOHUYECKOTO 2
IPOU3BEICHUSI.

8 Ol1leHKM KaHOHMYECKOTo npousBenenus. Teopema bopensi. 2

9 CBsI3b MEX/1y pOCTOM 11eJI0H (DYHKIIMM U pacrpeieseHneM eé )
HYJIEH.

10 | Teopema ®@parmena-JIungenéda. 2

11 | Uaaukarop nenoit GyHKIIUK U €0 CBOWCTBA. 2

12 | Onopuas ¢pynkuus MmHOkecTBa. [IpeobpazoBanue boperns u 4
teopeMma [loia.

13 | Teopema Bunepa I[1sm. 2

Bcero 28

TexcThl NeKMil IpUBECHBI B: Attps.//sites.google.com/site/gruppamatfak/

Tempbl (MpaKTHYECKUX, CEMUHAPCKHUX) 3aAHATHH

KoanuectBo
Ne 4acoB
Ha3Banue Tembl
n/n Ounas | 3aounas
dopma | dopma
1 Omnpenenenue U 3JeMEHTapHbIe CBOWCTBA LENbIX (DYHKIIHIA,
pasnoxenue 1enon Gyakuu B psaa Teinopa, ciaeacTBus u3 3
dopmynsr Komm-Anamapa. CBoiicTBa MakcCUMyMa MOAYIIS LEJIOH
(GYHKIIMM Ha OKPYXHOCTH C IIEHTPOM B HYIIE.
2 Poct nenbix ¢pynkuunit. CBsizb MEXIY pOCTOM LENOH (PYHKIUHU U
CKOPOCTHIO YObIBaHUS KOY(P(HUIIMEHTOB B €€ pa3IOKCHUH B 3
CTEIIEHHOM PSA.
3 OcHoBHbBIC HHTETPAIBHBIC (HOPMYJIBI UIsl PYHKIINI, aHATHTHICCKHX 3
B kpyre: dopmyisl [lyaccona, [1IBapia, ITyaccona-Mencena.
4 dopmyna Mencena. XapakrepucTuky HeBaHIHHHEL 3
5 Teopema [loiia 0 kBaznaHaIUTUYHOCTH. [loKa3aTenp CXOAUMOCTHU U 4
BEPXHSIsS INIOTHOCTh HYyJIEH 11e710i QyHKIUU.
6 Teopema Anamapa o nokasaresne cXxoauMmocTu HyJeu. [TomHora 3
CHCTEMBI TPUTOHOMETPUYECKHUX (PYHKLIHUH.
7 Kanonunueckoe npoussenenue Beitpmrpacca. Teopema Agamapa o
IPECTaBICHUN 11eNI0M (PYHKIMHU C TOMOIIbI0O KAHOHMYECKOTO 3
IIPOU3BEJICHHUS.
8 Onenku kaHoHMYecKkoro npousseneHus. Teopema bopens. 3
9 CBs13b MEXTY POCTOM IIeJION (DYHKITUHU U paclpeicICHHEM e 3
HyJ€eN.
10 | Teopema @parmena-JIungenéda. 3
11 | Uaaukarop menoit GyHKIIUK U €0 CBOWCTBA. 4
12 | Onopuas ¢pynkuus MmHOkecTBa. [IpeobpazoBanue boperns u 4
teopeMma [loiia.
13 | Teopema Bunepa I1amu. 3
Bcero 42




8

[Tnanb! (MpaKTHYECKUX, CEMUHAPCKHX ) 3aHITHI C YKa3aHUEM PaCCMaTPUBAEMbIX BOIIPOCOB U
BBITIOJTHSAEMBIX 3aJJaHUIA IPUBEICHEI B: Aittps.//sites. google.com/site/gruppamatfak/

6. OPTAHU3AIIAA CAMOCTOATEJBbHOMN PABOTHI CTYJIEHTOB

KoanuectBo
Ne 4acoB
Ha3Banue TemMbl
n/n Ounas | 3aounas
dopma | dopma
1 Omnpenenenue U 3JeMEHTapHbIe CBOWCTBA LENbIX (DYHKIIHIA,
pasnoxenue 1enon Gyakuu B psa Teinopa, ciaeacTBus u3 6
dopmynsr Komm-Anamapa. CBoiicTBa MakcCUMyMa MOAYIIS LEJIOH
(GYHKIIMHN Ha OKPYXHOCTH C IIEHTPOM B HYJIE.
2 Poct nenbix ¢pynkuunit. CBsizb MEXIY pOCTOM LENON (QYHKIUHU U
CKOPOCTHIO YObIBaHUS KOI(P(HUIIMEHTOB B €€ Pa3IOKCHUH B 6
CTEIICHHOM PSA.
3 OcHOBHBIC HHTETPANIbHBIC (POPMYJIBI ULt HYHKIHI, aHATNTHYCCKUX 6
B Kpyre: ¢hopmynsl Ilyaccona, IlIBapia, [Tyaccona-Mencena.
4 dopmyia Mencena. XapakrepucTiky HeBaHTHHHBL. 6
5 Teopema [loiia 0 kBaznaHaIUTUYHOCTH. [10Ka3aTeny cXO0AUMOCTH U 6
BEPXHSIS IJIOTHOCTh HYJICH 11101 (hYHKITHH.
6 Teopema Anamapa o nokasaresne cXxoauMmocTu HyJeu. [TomHora 6
CHCTEMBI TPUTOHOMETPUYECKHUX (YHKIHUH.
7 Kanonunueckoe npoussenenue Beitpmrpacca. Teopema Agamapa o
NPECTaBICHUN 11eNI0H (PYHKIIMHU C TOMOIIbI0O KAHOHMYECKOTO 6
IIPOU3BEJICHHUS.
8 Onenku kaHoHMYecKoro npousseneHus. Teopema bopens. 6
9 CBs13b MEXTY POCTOM IIeJION (DYHKITUHU U paclpeicICHHEM e 6
HyJ€eN.
10 | Teopema ®@parmena-Jlungenéda. 6
11 | MaaukaTop 1enoi QyHKIIMU U ero CBOMCTBA. 6
12 | Onopuas ¢pynkuus MmHOkecTBa. [IpeobpazoBanue boperns u 4
teopeMma [loiia.
13 | Teopema Bunepa I1amu. 4
Bcero 74

CozeprxaHue caMOCTOSATEIBHOM (B T.4. MHIMBHUAYAJIBHOW) pabOTHI IO TEMaM M METOIHYECKUE
PEKOMEHIALIMU TI0 €€ BBIMOJIHEHUIO IPUBEICHBI B: hittps.//sites.google.com/site/gruppamatfak/

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOUYHOMN ATTECTALIUA

CoaepixareabHblii moayJsb 1. Ileasie gyHknun

1. Ompenenenue u JIEMEHTApHBIE CBOMCTBA HEJbIX (DYHKINH, pa3ioKeHHUE 1eTI0N PyHKITUN
B pan Teinopa, cneactBus u3 popmynsl Komm-Anamapa. CBoiicTBa MaKCUMyMa MOZIYJIS

1enoi (yHKIIUU Ha OKPYKHOCTHU C LIEHTPOM B HYIIE.

2. Poct nenbix ¢pyHkuuid. CBs3b MEXIY POCTOM LENOH (PYHKIIMH U CKOPOCTHIO yOBIBaHUS

K02(hPuIMeHTOB B €€ pa30KEHUU B CTCTICHHON P,

3. OcHOBHbIE UHTETpaIbHbIE (HOPMYIBI s (PYHKIUHM, aHATUTUYECKUX B Kpyre: (pOpMyIIbI

ITyaccona, llIBapua, ITyaccona-HMencena.



4. ®opmyna Mencena. Xapakrepuctuky HeBaHINHHBL.

Teopema Iloiia 0 kBaznananuTUYHOCTH. [loKa3aTenb CXOQUMOCTH U BEPXHSS IUIOTHOCTh

HYJICH 11e710 (QYHKIIUH.

6. Teopema Apamapa o mnoka3zartene cxoguMocTu Hyned. IlomHoTa cucreMbl
TPUTOHOMETPUUECKHUX (YHKIIHIA.

7. Kanonnueckoe npoussenenue Belipmrpacca. Teopema Anamapa o npeCcTaBIeHNN LEI0n
(GYHKIIUH C TOMOIIBI0O KAHOHUYECKOTO MPOU3BEACHHUS.

8. OlLeHKN KaHOHUYECKOro npousBeaecHus. Teopema bopens.

9. CBs3b MEXIy pOCTOM II€JION (DYHKIIMH U pacrpeiesieHueM e€ HyJeH.

10. Teopema @parmena-Jlunnenépa.

11. Maaukatop 1enoi GyHKIMHM | €T0 CBOMCTRA.

12. Onopnas ynkius muoxkectBa. IIpeoOpasoBanue bopens u Teopema Iloiia.

13. Teopema Bunepa I1rmu.

N

8. OBPA3EI 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

T'OY BIIO «JIOHELIKUI HAITMOHAJIbHbI YHUBEPCUTET»

OO6pa3oBarenbHas IporpaMMa: 6akagaBpuaT
Hanpasnenue noarorosku: 01.03.01 MaremaTtuka
[Ipoduns: MatemaTtnka

Ounas dhopma oOydenus. CemecTp: ceabMOI
VYuebnas qucuurumaa: Lensie pyHKIum

MonayabHasi KOHTPoOJIbHasi padoTa

Bapuanr Ne n
®opmyia Mencena. Xapaxrepuctukn HeBamnuHHbL. (6€3 [0KA3aTeIbCTBA)
Teopema @parmena-JIunngenéda. (c moKkazaTeaTbCTBOM)
Onpenenuth MOpsAI0K U THN 1esnor Gyrakmuu f(z)=\exp((1+1)z"2).
Haiitu moka3zatens cxogumocTy nocneaoBarenbHOCTH \{\sqrt{n}\In n\}.
HaiiTn mHIMKaTOPHYIO AUarpaMMy U CONPSKEHHYIO MHIUKaTopHyto auarpammy K F nenoi
bynkunu F(z)=z"2e"{-3z}+ze"{iz}-1.

DAl

9. KPUTEPUHN OHEHUBAHUA 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

Homep 3ananus KoaunuecTBOo 0a1710B
1 14
2 14
3 14
4 14
5 14
Bceero 70

10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

T'OY BIIO «JIOHELIKUI HAITMOHAJIbHbIN YHUBEPCUTET»

OO6pa3oBarenbHas IporpaMMa: 6akagaBpuaT
Hanpasnenue noarorosku: 01.03.01 MaremaTtuka
[Ipoduns: MatemaTtuka

Ounas dhopma oOydenus. CeMecTp: TATHII
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VYuebnas gucrummHa: Lensle Gyakmmm

IK3aMeHAIHOHHBIN oniteT Ne 1

1. OcHoBHbIE HHTerpaibHble QOpMyNbl g (QYHKUHUN, aHATUTUYECKUX B Kpyre: (popmysibl
Iyaccona, [lIBapua, ITyaccona-Mencena.

Nuaukatop 1enoi GyHKIIMM B €T0 CBOMCTBA.

Onpenenuth Mopsiiok U tum nenon pyakuu f(z)=\exp((1-1)z"3).

Haiitu mokazaTtenb cXxoaumMocTH mociaeaoBarenbHoCTH \{\sqrt{n"5}\In n\}.

Haiitn MHIMKATOPHYIO AUArpaMMy U CONPSKEHHYIO MHAMKATOpHYIO quarpammy K F nemnoi
byakuun F(z)=z"2e"{-4z}-2ze"{iz}+9.

SNk W

YTBepkIeHO Ha 3acefaHny Kadeapbl MaTeMaTHUeCKOro aHann3a u nudQepeHuanbHbIX ypaBHEHHH,
pOTOKOI Ne OT « » 20 r.

3aBenyromuii kageapoit But.B. Bonukos
DK3aMeHaTop OUO

11. KPUTEPUU OHEHUBAHUSA S9K3AMEHAIIMOHHOTI'O 3ATAHUA

Homep 3apanus KoandyecTBO 0a/1710B
1 20
2 20
3 20
4 20
5 20
Bcero 100

12. KPUTEPUH OLHEHUBAHHUA CAMOCTOSATEJBbHOM PABOTBI

Camocmosmenvhas paboma ouenuBaetcs B 20 OammoB. OIleHWBAHHE OCYIIECTBIISCTCS
CIIeTYIOIIUM 00pa3oMm.

OuennBanne CPC u UPC no nucuumiune «eabie pyHKumm»

Ha3Banus coxep:kaTtejJbHBIX MOYJIEH U TeM | CPC ‘ HUprPC
Copep:xkareabHblii MoayJb 1. Ileable yHkuumn
1. UunuBuayanbHOE 3aJaHKeE. 10
2. Jloknan 10
Hroro no 1-my coaepkaTeJJbHOMY MOIYJII0 20
Bcero 6a10B 20

13. KPUTEPUY OIIEHUBAHMS OBIIEN YCIIEBAEMOCTH

OOm1ast olleHKa 3HAHUHN CTYJEHTOB MO AMCHUILUIMHE TpoBoauTca mo 100-0aymibHON mikane
COIVIACHO TaKUM KPHUTEPHSM, NPUBEIECHHBIM B Tabmuie HWxe. Opzanuzayuonno-yuebnas paboma
cmyoenma B ayAUTOPUM OLICHMBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IOCEIIAEMOCTb 3aHSTHH,
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AKTUBHOCTH BO BpEMs TIPOBEIICHHSI JIEKIIMOHHBIX M TMPAKTUYECKUX 3aHITUN (BOIIPOCHI JEKTOPY MO
TeMe JIGKIIMOHHOTO MaTepHala, ydacTue B 00CyXIeHUHU MPOHJICHHOTO MaTepualia, petieHue 3a/1a4 u
CUTYaIMi y TOCKHU U T.I1.).

Conepaarennubie Buna padorsl Banabl
MOIYJIH

Oprann3annoHHO-y4eOHas paboTa CTyJeHTa B 10
Conepxarenpupiii  |CamocTosTeNbHas paboTa 20
Moayib 1 MonaynbpHast KOHTpOJIbHas paboTa 70

HTroro 100
IK3aMeH 100
OOuuii uTor 100

IHopsinok oneHUBAHUS Y4eOHBIX JOCTUKEHUH 00yYaAIOIIUXCS

O1eHKa T10 Orenka 1o 100- Or1ieHKa 1o rocyJapCTBEHHOH IIKaje
mkane ECTS | OannbHOH mKane | sk3ameH, qudQepeHIupoBaHHbIi 3a4eT 3a4er
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopor11o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (y1OBIETBOPUTENHHO) 3a4TE€HO
E 60-69 3 (y1OBIETBOPUTENHHO) 3a4TE€HO
FX 35-59 2 (HeYZOBJIETBOPUTEIIHHO) C HE 3a4TEHO
BO3MOXKHOCTBIO TIOBTOPHOM aTTeCcTallui
F 0-34 2 (HeYIOBJIETBOPUTEIIHHO) C HE 3a4TEHO
BO3MOKHOCTBIO IIOBTOPHOU CIa4yM IIPH
YCJIOBHH 00s13aTeIBHOTO Habopa
JIOTIOTHUTEIIHHBIX 0aJI0B

14. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOIECCA

Y4eOHble 3aHATHS TPOBOMATCS B TJIABHOM KOpIlyce yHHBepcutTeTa. s mpoBemeHus
JICKIMOHHBIX U MPAKTUUYECKUX 3aHATUHN TpeOyeTcs ayauTOpHsi, 000pyJ0BaHHAsI MEJIOBOM JOCKOM.

J1J1s1 caMOCTOSITETLHOM PabOTHI UCIIONIB3YIOTCSI TEKCTOBBIE U AJICKTPOHHBIEC pecypchl HayuHoii
OMOJIMOTEKH YHUBEPCUTETA.

B niporecce o0ydeHus CTYICHTH HMEIOT BO3MOXKHOCTh HCIIOJIb30BAaTh YIEOHbBIE MaTEpUaIbl
no gucrumuimHe «llembie  dyakmum», pasmemenasle Ha miargopme Moodle IlenTpa
muctanoHHoro oopaszosanusi 'OY BIIO «/lorHY».

15. PEKOMEHJTOBAHHAS JIMTEPATYPA

Kou-Bo Hanu4uue
Ne IK3eMILIAPOB | JIEKTPOHHOI
HaumenoBanue
n/n B OM0JIMOTEKe BepCcuM B
JonHY IBC

OcHognasa numepamypa
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1. Jleontnes, A. @. Llenbie pyHKIMU. PSabl 5KCIIOHEHT: yueo.
nmocoOue s CTYIGHTOB Mat. U ¢u3. crell. By30B / A. @. 2
Jleontnes. - M. : Hayka, 1983. - 176 c.

2. EBrpados, M. A. Ananutnyeckue QyHKIuu: [yueo.

nocobue st By308] / M. A. EBrpados. - 2 u3n. - 14
Mocksa: Hayka, 1968. - 471 c.

3. Mapxkymesud, A. U. VI30paHHbIe I71aBbl TEOPHH
aHanuTudeckux Gpyakumii / A. M. MapkymeBud. - 15

Mocksa: Hayka, 1976. - 191 c.

/Jlonoanumensvnan 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. Tomsabepr, b. f. Jlesun, U. B. OctpoBckuii,
“Llensie 1 MepomopdubIe DyHKINN’, KOoMniexcHbll
ananuz. Oouna nepemennas — I, Utoru nayku u text. Cep.
CospewM. mipo0. maT. dyHaam. HanpaBieHus, 85,
BUHUTHU, M., 1991, 5-185
http://www.mathnet.ru/links/86f4f2tbe4d0780196185693
ee86aecc/intf211.pdf

16. ”TH®OPMANIMOHHBIE PECYPCbI

KoHcneKkThl NeKIuid, TeKCThl MHAMBUAYAJIbHBIX 3aJaHHi, KHUTH B DJIECKTPOHHOM BHJIE
HaxOJSTCs MO CChUIKE: https://sites.google.com/site/gruppamatfak/
http://eqworld.ipmnet.ru/ru/library/mathematics.htm —y4eOHUKM W JApyrue KHUTH 110
MaTeMaTHKE;

http://ilib.mccme.ru/ —unTepHET-0MOAMOTEKa BUTanus ApHoinb/a;
http://techlibrary.ru/ —Texnuueckas Oudimoreka;

http://donnu.ru/science/journals —Hayunsie ;xypHaisl 'OY BIIO «JloHenkuii HalmmoHaIbHBIN
YHUBEPCHUTET;

http://mondnr.ru/ — MunucrepcTBo 006pazoBanus u Hayku Jlorenkoi HapoaHoii pecryOnuku;
http://resobrnadzor.ru/ — Pecnybnukanckast ciyx0a MO KOHTPOIO M Haa30py B cdepe
0o0pa3oBaHMs U HAYKH;

https://miktex.org/ — oduumanbHeli caiT CcBOOOIHO pACHPOCTPaHIEMOl HACTOIBHOMN
n3narenbekoii cucteMel MiKTeX;

https://www.sumatrapdfreader.org/free-pdf-reader.html — caiit Sumatra PDF;
http://www.winedt.com/ — obunnansHbIi caliT TeKCTOBOTO penakTopa WinEdt;
https://inkscape.org/ — o¢unuanbHBICAUT CBOOOJHOTO HMHCTPYMEHTa Uil paboThl C
BeKTOpHOU rpadukoit Inkscape;

https://www.wolframalpha.com/— caiit npoexta WolframAlpha;
http://old.exponenta.ru/soft/Maple/Maple.asp — oOpa3zoBarenbHbIi pecypc mo Maple.

17. IPOT'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatunas nunien3ust JJOHHY Ne 46484614);

2. Microsoft Office (kopnopatusnas muuensus JOHHY nuuensus Ne 46472919);

3. Microsoft Visual Studio (mumensust mporpammbl DreamSpark mist BeicIuX ydeOHBIX
3aBEJICHUN );
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4. Jlunenszun GPLans cBob6oHOTO MporpaMMHoro obecniedeHus: AuTuBupyc Kacrepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint.NET.

PaGouass mporpamMma paccMOTpeHa U TepeyTBepXKIeHa Ha 3aceJaHud  Kadeapsl

6e3 m3meHenuit Ha 202 roa. IIporokon 3acemanus
kadeapsr Ne OT «__ » 202 T.
3aB. xadeapoit
MIOAIIUCH [014(0)

PabGowyas mnporpaMMa paccMOTpeHa U TIepeyTBEpXKAE€HAa Ha 3acelaHuM  Kadeapsl

0e3 msmeHeHuii Ha 202 roa. IIporokon 3acemanus
Kadeapsr Ne oT«__ » 202 1.
3aB. kadempoii
MOIKUCH dUO

PabGowyas mnporpaMMa paccMOTpeHa U TIepeyTBEpXKAE€HAa Ha 3acelaHuM  Kadeapsl

0e3 msmeHeHuii Ha 202 roa. IIporokon 3acemaHus
Kadeapsr Ne oT«__ » 202 1.
3aB. kadempoii
MOIHUCH dUO

Pabouass mporpamma paccMOTpeHa U TepeyTBepKACHAa Ha 3acelaHuu  Kadenpsl
0e3 msmeHeHuii Ha 202 roa. IIporokon 3acemaHus
Kadeapsr Ne oT«__ » 202 1.

3aB. kadempoii

MOMHUCH dUO



