MUHHCTEPCTBO HAYKH H BbicLiero o6pa3oBaHus
Poccuiickoi ®eaepaunn

dezepansHoe rocyaapersenioe GloaxeTHoe
o6paioBate/ibHOE YYpeKACHHE BLICLIErO 0OPa30OBaHHA
«JloHeuknit rocyaapcTBeHHbIA YHHBEPCHTET?

DakynbTeT MATEMATHKH W HHOOPMALIHOHHBLIX TEXHONOHH
Kadeapa MareMaTHYeCKOro aHaaua i AndupepeHunansubiX ypasHeH#Hi

MATEMATHYECKHI AHAJIN3 2

YKpynHcHHAR rpynna HanpasIeHANA 44,00,00 Ofpusobane W NCAArOrAYECKHE
NOArOTOBKH HAYKH
IIporpamma sricinero 00pasopaHns [Tporpamma Gakasaspuata
Hanpasienne noaroTosKA 44.03.05 NMenaroruyeckoe obpajonanue
(c AByMR npoduiisy NOATOTOBKH)
I lpodwne noarorosku MartemaTika n uHdOpPMATHKA
Ksanuduxauns Bakananp
Dopma obyucHRA Ounas, saounas

PaGoyas nporpaMma ajanTHpoBsaHa s JIMi
¢ OrPAHHYEHHBIMH BO3MOXHOCTAMM 310pPOBbs U HHBATHIOB

Honeux 2024



PaGouas nporpaMma AHCUMIIHHL «Mavemaruyecknit anaans 2» 11s obyuarowmxcs
no Hanpasaexmio noarorosky 44.03.05 Meaarorwseckoe oGpajosanue (C aByMA npoduassm
noarorosxn) (Mpoduns: Maremaruka #  uHOOPMATHKA), COCTABIEHA HA OCHOBAWKM
DeeparthHOre rocyAAPCTRCHHOTO 00PA3IOBATEILHOTO CTANAAPTA RLICIIETO obpajosanus -
Gaxanaspuar no HanmpasaeHuo noaroroexu 44.03.05 [Neaarornyeckoe obpaszosanne (¢ aByms
npoGMARMM TNOATOTOBKH), YTBEPIICHHOTO npukasom MunucTepcTsa o6pajopaHnA M HAyKH
Poceniickoit ®enepaunst or 22 peppans 2018 r. Ne 125 (¢ wam. w gon.), TopAaka opranmsas
W ocymectanewns o6paloBaTenbHON ACATEALHOCTH MO  OGPAIOBATEABHBIM MpOrpasMas
BhCIIEro 06pasoBaHMs ~ MporpaMMam GaxaiappHaTa, NPOrpaMManm CrCUHATHTCTA, NPOrpaMsam
marucTparypsl or 06 anpens 2021 r. Ne 245 (¢ MM, W J0f.), B COOTBETCTBHM © yueOHBIM
naanoM, yreepxacnnun Yuersm coserom @IEOY BO «Jlonl'Y» ans uaGopa 2024 rona.

PaspaboTumk:
AOUCHT KadeAPHl MATEMATHYECKOrO AHATHIA

# anddepeHUHATLHBIX ypasHEHHA,
KR, H3.-MAT. HAYK % A.B. Arubanosa

PaGouas nporpamma o0a00peHa Ha jacenammm Kadeapsl MAaTEMaTHYECKOro aHATHIA H
anphepeHUMATEHBIX YPABHCHHI.
Mporokon ot 26.03.2024 r. Ne 10.

3asenytoumit kadpeapoi K B. B. Boaukos
COIrNIACOBAHO:
Jlexkan (paxyihrera MATEMATHKH W

HHOOPMALHOHIBIX TCXHONOTHI
28.03.2024 r.

H.A. Monceenko

YueBH0-METOAHYECKAS KOMHCCHA PAKYTBTETa MATEMATHKH H HHPOPMAUNOHHBIX TEXHONOTHA,
Mporokon or 27.03.2024 r. Ne 3
Mpencenarens JI. K. Cennxosa

PyKOBOJIHTENb OCHOBHOM NPOPEcCHONANBHOMR

oBpa3oBaTeNbHOM MPOrPAMMEL,

n-p du3.-mar. Hayk, 3as. kap. MAuJIY, npod. %{ B.B. Bonuxos
26.03.2024 r.
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE
Y COITYTCTBYIOIUE IUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS U3YyYEHHUE JTAHHOM:

0a30Basi MOATrOTOBKA 10 MaTeMaTHKe B 00BbEME MPOrpaMMBbl CpeIHEH IIKOJIBI;

JUCLUIUIMHBI IporpaMMbl OakanaBpuara: AnreOpa, AHaIUTHYECKasi TEOMETPUSI.

1.2. JIucuuruimHbl, KypcoBble pabOThl W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpeIIeCTBYOLIEe!

Huddepenunansupie ypaBHeHus, KomriekcHbli ananu3, OyHKIMOHAIBHBIA aHAJM3,
Teopuss BeposiTHOCTEH M MaremaThyeckas cTaTucTuka, JuddepeHuumanpHas reomeTpus u
TOIIOJIOTHSL.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HaumeHoBaHue moka3zaTeias 3HaueHHE MOKa3aTes

HasBanwue oO6pazoBaTelbHON IPOTPaMMBI 44.03.05 - [Tegarornueckoe oOpazoBanue (c
nBymst mpoduisimMu oarotoBku) (IIpoduns:
MaremaTrka u nHGOpPMATHKA)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.6.M7 Marematnyeckuii ananus (2)
y4€OHBIM TIJIAHOM

Yacts 00pa3oBaTeNbHOM MPOrpaMMbl bazoBas yacth

KonuuectBo 3a4eTHBIX €MUHULL / BCETO YacOB 8,5/306

2.2.  PacnpezneneHue 4acos I10 epuoaaM o0ydeHus

e OO01Iee KOJIMYECTBO YacOB
Popva § g neKknu- | jJabopa- | MpakTH- camocTos- dopma
oOyueHus < = TEJIbHOM BCETO
54 OHHBIX | TOPHBIX | YECKHX KOHTPOJISI
paboThHI

Ounast 2 3 34 17 34 77 162 3a4ueTr
Ounas 2 4 30 - 45 69 144 9K3aMeH
Oumnas, 64 17 79 146 306
BCEro
3aouHas 2 3 6 4 6 146 162 3a4eT
3aoyHas 2 4 8 - 8 128 144 9K3aMeH
3aouHas, 14 4 14 274 306
BCEro

3. HEJIN ACHATTIIMHBI

PazButue y cTyaeHTOB aOCTPAaKTHOTO M JIOTMYECKOTO MBIIIJICHHUS, MaTeMaTHYeCKOTO
Kpyro3opa U KyJIbTYypbl, O3HAKOMJIEHHE C OCHOBHBIMU MOHSATHSMH M METOJAAMHM TEOpUU
(YHKIMOHATBHBIX PSJIOB, AU(PPEepeHInanbHOTO0 MW HMHTETPAIbHOTO HMCYHMCICHUS (YHKIMN
HECKOJIbKUX TepeMEHHBIX, panoB Dypee.



4. KOMITETEHIIMY OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, UX MH/IMKATOPDBI
N INTAHUPYEMBIE PE3VIIBTATBI ObYUYEHU A

Komnereniuu Nunukaropel Pesynbrarel 00ydeHus

OIIK-8. OIlK-8.1 OIIK-8.1.1. 3HaeT OCHOBHBIE MOHSTHS, OMPEACIICHUS

Cnocoben Brnaneer U CBOICTBa OOBEKTOB MaTeMaTHYECKOrO aHaIu3a.

OCYILECTBIISATh CreUaTbHBIMH 3HaeT METONBI pENICHHs] CTaHJAPTHBIX 3a7a4 M|

MeAarornyeckyro | Hay4YHbIMU oO11re MoAXO0/bl K U3JI0KEHHIO MaTepuaia.

JESTEIbHOCTh Ha | 3HAHUAMHU U OIIK-8.1.2. VYmeer ¢opMynHpoBaTh OIpeeICHus,

OCHOBE MPaKTUYECKUMHU YTBEPXACHUS, pellaTh  3aJaud  JUCIUILIMHBI,

CIEIUATbHBIX YMCHHSIMH. IpaMOTHO M3JIaraTb MaTepuall.

Hay4HbIX OIIK-8.1.3. ApryMeHTUpPOBaHHO BBIOMpAET METO]

3HAHHH. pemieHust  3aJa4d, ~ YCTaHAaBIMBAeT  CBOICTBa
MaTeMaTHYeCKUX 00BEKTOB, 3aKOHOMEPHOCTU MEXKIY
HUMU, QaHATU3UPYET TOJTYyYCHHBIA PEe3yJIbTaT.

o. I[TPOI'PAMMA JJUCHUITJINHBI

Ha3zsanne TeMbl Kpatkoe copeprkanue TeMbl (BOIIPOCHI TEMBI)
Pazzen 1. @yHKUNOHABHBIC 1.1. CxoauMoCTh, paBHOMEpHAs CXOJAUMOCTb.
HOCJICNOBATCIBHOCTH 1.2. CBolicTBa paBHOMEPHO CXOASIIMXCS
(YHKIIMOHAJIbHBIX MOCJIEI0BATEIbHOCTEH.
Paszien 2. ®yHKUNMOHAIBHBIE PAJIBI 2.1 TloTouewHast CXOQUMOCTh (DYHKITMOHATBHBIX
PSIOB.

2.2. PaBHOMEpHAs CXOJIUMOCTb.

2.3. CreneHHbIE PABL.
2.4. Pan Teinopa.

n
Paznien 3. EBkinzioBo npoctpanctso R 3.1. Paznuunble TUTIBI MHOXECTB B R™ 11 nx

CBOMCTBA.

3.2. Ilpenen ®MII.
Paznen 4. luddepennmansuoe 4.1. YacTHbIe MPOU3BOIHEIE.
ucuMciIeHre PyHKIUH MHOTHUX 4.2. Nuddepernmpyemocts DMII.
nepemeHHbIX (PMIT) 4.3. IIpou3BosiHas MO HANPaBIIEHUIO, TPAUEHT.

4.4. IlpousBoanslie U 1uddepeHIranbl BHICIINX
nopsiikoB, ¢popmyna Teiinopa.

Paznen 5. Oxcrpemymbr ®MIT 5.1. JlokanbHbli 3xkcTpemym OMII.

5.2. Ycnosuslit skcTpemym OMIL.

5.3. HauOonp1ree n HaMMEHbIIIEe 3HAYCHUS Ha
KOMITAKTe.

Paznen 6. Kpatnblie uHTErpaibt 6.1. 3ameHa nops/ika HHTETPUPOBaHUs B JBOMHBIX
MHTerpanax. Beruncienue cBeieHneM K
MOBTOPHOMY MHTETpay.

6.2. 3ameHa NepeMEHHBIX B IBOMHBIX MHTErpajax.
6.3 T'eomerpuueckue U puU3HUECKHUE TPUITOKEHUS.
6.4 Tpoiinble MHTErpabl, BBIYUCIECHNE CBEACHUEM
K MIOBTOPHBIM.

6.5 TpoitHoi#t uHTErpan B chepruuecKux u
LWINHAPUYECKUX KOOPANHATAX.

6.6 IIpunoxeHus: TPOMHBIX HHTErPAJIOB.
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Paznen 7. KpuBonuHeHbIC HHTETPAITBI 7.1. KpuBonuHeiHbIM nHTETpas 1 poxa.

7.2. KpuBonuHEWHBII HHTErpai 2 poja.

Paznen 8. HecoOcTBEeHHBIE MHTETPATIBI 8.1 HecoOcTBEeHHBIC HHTETPANIBI OT
HEOTPAHWUYEHHBIX (PYHKIIHIA.

8.2 HecoOcTBeHHBIC HHTETPAJIBI TIO
0EeCKOHEUYHOMY MTPOMEXKYTKY.

8.3 CoOCTBEHHBIC HHTETPAJIBI, 3aBUCSIIHE OT
napaMmerpa.

8.4. HecoOcTBeHHBIC MHTETPAJIBI, 3aBUCSIIIHE OT

napamerpa. MHTerpans! Ditnepa.

Paznen 9. Psaaer @ypoe 9.1 Paznoxenue ¢pyHkuuu B psag Oypbse Ha
npomexytkax [—m, | u [—[,1].

9.2 Paznoxenne ¢pynkuuu B pag Oypre Ha
IPOMU3BOJIEHOM IIPOMEKYTKE.

9.3 Paznoxenue GpyHkuuu B psig Oypwe no

CHUHYCaM U 110 KOCHHYCaM.

6. CTPYKTVYPA U COAEPXXAHMUE JUCHUIIJIMHDBI

6.1. ®dopma oOyueHust — O4HasA, Kypc — 2, ceMecTp — 3

HaumeHoBaHus pa3zienoB U TeM Kommiectso acos
Jlexn. | Jlabop. | Ilpakr. | CPC | Bcero

Pazpnen 1. ®yHkunoHanbHbIE 4 2 4 10 20
NI0CJIEIOBATEIBHOCTH
CX0IMMOCTh, PABHOMEPHAsI CXOJMMOCTb. 2 2 5 10
CBolicTBa paBHOMEPHO CXOSIINXCS 2 2 5 10
(YHKIMOHATIBHBIX MOCIIEIOBATEIBHOCTEH.
Paznen 2. dyHKIIMOHAIBHBIE PSIIBI 10 5 10 22 47
[ToToueuynast CXOQUMOCTh (PYHKIIMOHATBHBIX 2 1 2 4 9
PsLI0B.
PaBHOMEpHasi CXOIUMOCTb. 2 1 2 4 9
CreneHHbIe psiibl. 4 2 4 8 18
Psin Teitnopa. 2 1 2 6 11
Paznen 3. EBxinoBo nmpoctpancTBo R™ 2 1 2 S) 10
Pa3nuyHbie THITBI MHOXKECTB B R™ 1 Mx 1 1 3 S
CBOMCTBA.
[Tpenen ®MII. 1 1 1 2 5)
Paznen 4. luddepernumanbHoe HCUUCICHIE 10 5 10 22 47
¢bynkuuit MHOTHX nepeMeHHbIX (OMIT)
YacTHble MPOU3BOJIHBIE. 4 2 4 8 18
Juddepenumpyemocts PMIT. 2 1 2 4 9
[Tpon3BoHas O HAPABIEHUIO, TPAJMEHT. 2 1 2 4 9
[TpousBoHbIE U TG HEpEeHIINATBI BBICIIUX 2 1 2 6 11
nopsakoB, popmyna Telnopa.
Paznien 5. Okcrpemymsr OMIT 8 4 8 18 38
JlokanpHbIii sxkcTpemym OMIIL. 4 2 4 6 16
YcnoBHblit akctpemym OMII. 2 1 2 6 11
Haubosnbiiee n HanMeHblIee 3HAYSCHUS HA 2 1 2 6 11
KOMIIAKTE.
NTOI'O 3A CEMECTP 34 17 34 77 162




6.2.
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dopma 00yueHuss — ouHas, Kypc — 2, cemecTp — 4

HaumenoBaumus pPasaciioB U TCM

KonmnuectBo yacoB

Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero

Pasnen 6. Kparnble nHTerpasl 10 17 20 47
3aMeHa NopsiIKa UHTETPUPOBAHUS B ABOMHBIX 2 3 4 9
UHTErpanax. Beruncienue cBeieHUEM K
OBTOPHOMY MHTETpay.
3amMeHa IepeMEHHBIX B IBOMHBIX HHTErpajiax. 1 2 2 5
['eomerpuueckue u pu3nIecKre 2 3 4 9
HPUIIOKEHUS.
TpoiiHble UHTETpaJIbl, BHIYUCICHUE 1 2 2 5)
CBE/ICHUEM K ITIOBTOPHBIM.
TpoiiHoil unTerpan B chepruuecKkux u 2 4 4 10
IWIMHAPUYECKUX KOOpANHATAX.
[TpunoxeHus: TPOMHBIX HHTETPAJIOB. 2 3 4 9
Pasnen 7. KpuBonuHeiitHble HHTETpabl 6 8 15 29
Kpuponunelinbiii maTerpan 1 pona. 2 4 6 12
KpuBosinHelnblil naTerpan 2 poja. 4 4 9 17
Paznen 8. HecoOcTBEHHBIE HHTETPATIBI 8 12 16 36
HecoOcTBeHHbIE HHTErpaAIBI OT 2 3 4 9
HEOI'PaHMYEHHBIX (DYHKIIMH.
HecoOcTBeHHbIE HHTErpaAIbI IO 2 3 4 9
OECKOHEUHOMY ITPOMEXKYTKY.
CoOcTBeHHBIE HHTETPAJIBI, 3ABUCSIIUE OT 2 3 4 9
napamerpa.
HecoOcTBeHHBIE HHTETPAIBI, 3aBUCSIIIHE OT 2 3 4 9
napamerpa. Murerpans! Ditnepa.
Paznen 9. Psgael Oypoe 6 8 18 32
Paznoxenne ¢pynxnuu B pag Oypoe Ha 2 4 6 12
npomexyTtkax [—m, ] u [—[,1].
Paznoxenue pynkuuu B pag @ypbe Ha 2 2 6 10
POU3BOJILHOM IPOMEKYTKE.
Paznoxenue ¢pynkunu B psag Oypse 1o 2 2 6 10
CHHYCaM U TI0 KOCHHYCaM.
NTOI'O 3A CEMECTP 30 -- 45 69 144
WNTOI'O [1O KOMITOHEHTY OIIOII 64 17 79 146 306

6.3 ®opma 00yueHHs — 3a04Hast, Kypc — 2, cemecTp — 3

HanmenoBanus pa3zaennos u teM Koumriectso Hacos

Jleku. | Jla6op. | Ilpakr. | CPC | Bcero

Pasznmen 1. yHKIIMOHABHBIC 2 2 26 30
10CJIeI0BATEIbHOCTH
CX0IIMOCTh, paBHOMEPHAsI CXOJMOCTb. 2 2 10 14
CBolicTBa paBHOMEPHO CXOZSAIINXCS 16 16
(G YHKIIMOHATBHBIX MOCIEI0BATEILHOCTEN.
Pa3znen 2. @yHKIMOHAIBHBIE PSABI 35 35
[Torouednast cXoUMOCTh (PYHKIIMOHATBHBIX 8 8
PSIJIOB.
PaBHOMEpHAs CXOIUMOCTB. 8 8
CTeneHHbIe PAJIbL. 9 9
Psin Tetinopa. 10 10




Paznen 3. EBkimaoBo npoctpanctso R™ 15 15
Pa3nudHblie THITBI MHOXKECTB B R™ 1 MX 8 8
CBOMCTBA.
ITpenen OMII. 7 7
Paznen 4. luddepennmanbuoe ucuucienme 2 2 35 39
¢bynkuuit MHOTHX nepeMeHHbIX (OMIT)
YacTHbIC TPOU3BOIHBIC. 2 2 11 15
Juddepenumpyemocts GMII. 8 8
[Tpon3BoiHAs 1O HANIPABICHHIO, TPAJUEHT. 8 8
[TpousBoaubIie U MU PEpeHITHATBI BBICIIIUX 8 8
nopsiikoB, popmyna Teiinopa.
Pasnen 5. Dxcrpemymbr GMIT 2 4 35 41
JlokanpHblil akcTpemym OMIIL. 1 2 10 13
YcnosHslii sxkctpemym OMITL. 1 2 15 18
Haubonp1iiee n HauMeHbllIee 3HaYEHUS Ha 10 10
KOMITAKTe.
NTOI'O 3A CEMECTP 6 4 4 146 160
6.4 ®opma 00yueHus1 — 3a04Hasi, Kypc — 2, cemectp — 4
HanmenoBanus pa3zienoB u TeM Koumriectso tacos
Jlexn. | Jla6op. | Ilpakr. | CPC | Bcero
Paszpnen 6. KpatHble nHTErpasibl 4 4 44 52
3aMeHa nopsi/iKa UHTErPUPOBAHUS B ABOMHBIX 2 7 9
UHTerpainax. Beruucienne cBeieHueM K
OBTOPHOMY MHTETpaIy.
3aMeHa NEPEMEHHBIX B JBOMHBIX MHTErpajax. 2 7 9
['eomeTpuueckue u pu3nvecKre 9 9
NPUIIOKEHUSI.
TpoiiHble HHTETpabl, BHIYUCIECHUE 7 7
CBEJICHUEM K ITOBTOPHBIM.
TpoiiHoil nHTErpan B cheprueckux u 7 7
IUIMHAPUYECKUX KOOPAWHATAX.
[TpuioskeHUsl TPOMHBIX MHTETPAJIOB. 7 7
Pasznen 7. KpuBosmHeiiHble HHTETpaibl 2 2 18 22
KpuBonnHelnsblii naterpai | pona. 1 1 8 10
KpuBosnHelnslil naTerpan 2 poa. 1 1 10 12
Pazyen 8. HecoOCcTBeHHBIC MHTETPAITBI 36 36
Heco6cTBeHHBIE MHTETpaANIBI OT 9 9
HEOTpaHNYEHHBIX ()YHKITHIA.
HecoGcTBeHHBIE HHTETPATBI 110 9 9
OECKOHEYHOMY MPOMEKYTKY.
CoOCTBeHHBIE HHTETPAITBI, 3aBUCAIIUE OT 9 9
napamerpa.
HecoOcTBeHHBIE HHTETPAIbI, 3aBUCAIINE OT 9 9
napamerpa. MHTerpaisl Diinepa.
Paznen 9. Pansl @ypbe 2 2 30 34
Paznoxenne ¢pynkuuu B psag Pypre Ha 2 2 10 14
npoMexyTkax [—m, ] u [—1L 1].
Paznoxenne ¢pynkuuu B pag Pypee Ha 10 10
IPOMU3BOJIEHOM IPOMEKYTKE.
Paznoxenne ¢pynkuuu B psg Pypwe 1o 10 10




CHUHYCaM U M0 KOCUHYCaM.

NTOI'O 3A CEMECTP 8 -- 8 128 144
HNTOI'O ITO KOMITIOHEHTY OIIOII 14 4 14 274 306
1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA

YCIIEBAEMOCTU, IIPOMEXYTOYHON ATTECTALIMA

7.1.  KoHTpOJIbHBIE BOIIPOCHI

Pazmen 1

1. TlorouedHasi CXOIUMOCTh (PYHKIIMOHAIBHOM MOCIIEIOBATEIHHOCTH.

2. PaBHOMepHas cxoIuMOCTh (DYHKLIMOHAJIBHOM MocienoBarenbHOCTH. Kputepuii
Komm.

Pasnen 2

3. Tloroueunas cxomuMocTh HYHKIMOHAIBHOTO PAAA.

4. PaBHOMepHas cxoauMocTh (yHkIMOHaNBHOrO psaa. Kpurepuit Komm m npusnax

Beiepmrpacca.

5. Ipwmsnakm [upuxne, Jleiibanmna wu  AOenss  paBHOMEPHOH  CXOIUMOCTH

(GyHKIIMOHATIBHOTO Psija.

PSIOB.

6. CBoiicTBa paBHOMEPHO CXOMSIIUXCS (PYHKIMOHAIBHBIX ITOCICIOBATEILHOCTEH H

7. CreneHHbIE PSABI, CBOMCTBA, PAJANYC U MHTEPBAJ CXOJIUMOCTH.

8. Psan Teiinopa.

Paznen 3

9. Tomnonorus npocrpancTea R™.

10. Tumbl MHOKECTB B R™.

Paznen 4

11. ®yHKIUY HECKOJIIBKUX NTEPEMEHHBIX, IPEeJiell, HEPEPBIBHOCTh, CBOICTRA.

12. YactHbie npou3BoaHEIC, quddepeHnnai, nuddepeHIupyeMoCTs.

13. IIpon3BoHas MO HANPABIECHUIO, IPATUEHT.

14. YactHble npous3BoaHbIe U UG (HepeHIINabl BHICIINX MOPSAKOB.

15. ®opmyna Teiinopa s GMIL.

Paznen 5

16. JlokanbHbIil s3kcTpemym OMIL.

17. Ycnosuslii 3xkctpemym OMIT.

18. HauOonsmiee 1 Haumenblee 3HaueHnss @MII Ha komnaxTe.

Paznen 6

19. NnTerpan nmo napasuienenuneny, CBOUCTBa, BEIUNCIECHUE.

20. aTerpan mo orpaHMuYEHHOMY MHOKECTBY, CBOWCTBA.

21. Beruucnenue UHTErpasa 1o npaBUIbHOMY MHOKECTBY.

22. 3aMeHa IepeMeHHBIX B KpaTHOM HHTerpasie Prumana.

Pazpen 7

23. CrpsimiisieMble KpHUBBIE, €CTECTBEHHASI ITapaMeTpr3aIlusl.

24. KpuBOIMHEWHBIH HHTErpall EPBOTO poJia, CBOMCTBA, BHIYUCIICHHUE.

25. KpuBOMMHEWHBIIM HHTETpaI BTOPOTO PO/A, CBOWCTBA, BEIYUCIICHHE.

26. ®opmyna ['puHa, HE3aBUCUMOCTB OT ()OPMBI IyTH UHTETPUPOBAHUS.

Paznen 8

27. HecoOCTBEHHBIE HWHTETpalbl 1O HEOTPAaHMYEHHOMY NPOMEXYTKY, BBIYHMCIICHHUE,
MIPU3HAK, KPUTEPHHA U HEOOXOMMOE YCIIOBHE CXOAMMOCTH.

28. AGcomoTHas U HEaOCONIIOTHAS CXOAMMOCTbh HECOOCTBEHHOTO MHTerpaia. [Ipu3Haku
CXOJIUMOCTH.

29. HecoOCTBEHHBIN HMHTETpaj OT HEOTPAaHUYEHHOW (YHKIIMH, BBIYUCICHHE, MPHU3HAKH
CXOJIUMOCTH, JPYTUE CIyYaH.



30. MuTerpan ¢ mapamMeTpoM, CBOMCTBA.

31. HecoOCTBEHHBIN HHTETpaJI C TAPAMETPOM, CBOMCTBA, pABHOMEPHAsI CXOIUMOCTb.

32. HenpepbIBHOCTb,  MHTETPUPYEMOCTh,  TU(DPEpeHIMpPYEMOCTh  HHTErpajia ¢
apaMeTPOM.

33. dyHK1Mu Dityiepa, CBOMCTBA, MPUMEHEHHE.

Pa3znen 9

34. Paabl @ypbe, He00X0IuMOe, JOCTATOYHbIE YCIOBUS Pa3IOKEHUS.

35. Paznoxxenue ¢pynkuuu B psig Oypre Ha npomexyTtkax [—m, ]| u [—1,1].

36. Paznoxenune pynkuuu B psg Oypbe Ha MPOU3BOIBHOM MPOMEXKYTKE.

37. Paznoxenne ¢pynkuuu B pag Oypre o cUHycaM U 110 KOCHHYCaM.

7.2.  Tembl NMCHMEHHBIX PAOOT (THITBI 33/1a4)

KoHTposbHbIe paboThI 110 MPaKTHKE TEMaM:

OyHKIIMOHANBHBIE TOCIEI0BATEIBHOCTH M psfbl (MccienoBanue (HyHKIIMOHAIBHBIX
IOCJIEI0BATEIbHOCTE HA CXOJUMOCTh M PaBHOMEPHYIO CXOJUMOCTb; HCCIEIOBaHUE
(YHKIMOHATIBHBIX M CTEMEHHBIX PSAIOB HAa CXOAMMOCTDH; BBIUYHCICHHE paguyca CXOIMMOCTH U
MHTEpBaJla CXOJIMMOCTH CTEIIEHHOTO psAAa; pasiiokeHue GpyHkuuu B pan Teitnopa (Makiopena)).

HuddepennnanbHoe ucyrcieHne (QYHKIHA MHOTHUX TEPEMEHHBIX: XapaKTePHCTUKA
MHOXeCTB (OTKpBITOE, 3aMKHYTOE, OIrPaHHUYCHHOE, BBIIYKIIOC, KOMIIAKTHOE, O00JIaCTh);
HAXOXXJCHUE YaCTHBIX TPOM3BOJHBIX pPAa3HBIX TOPSIKOB;, HaXOXIeHHE Iu(QepeHInaion
[EpBOr0 U BTOPOrO MOpsAKa; UCCleAoBaHHE (YHKLIHUUM MHOTHUX HNEPEMEHHBIX Ha JIOKaJIbHbIN
IKCTPEMYM; UCCIICOBAaHUE HA YCIOBHBIH AKCTPEMYM; COCTABJICHHE ypaBHEHHMU KacaTeIbHOW H
HOpMaJIu K KpUBOU.

KpartHble wWHTErpasibl: paccTaHOBKA MPEJEIOB HWHTETPUPOBAHUS, 3aMEHa IOPsIKa
UHTETPUPOBAHU; EPEX0 B JBOWHOM MHTErpalie B MOJISPHYIO CUCTEMY KOOPIHHAT, B TPOMHOM
— B NWIMHIPUYECKYIO M C(DepHUECKyI0 CUCTEMY KOOPJMHAT; BBIYUCIICHHE JBOWHOTO, TPOWHOTO
UHTETPaJoB, BBIYUCICHUE 0OBEMOB.

KpuBonuHeliHble WHTETpaibl: BBIUUCICHHE KPUBOJWHEHHBIX HMHTETPAJIOB IEPBOTO W
BTOPOI0 pPo/ia; NpuMeHeHne Gopmyisl [ puHa; npuMeHeHe KpUBOJIUHEHHBIX HHTETPaJIOB.

HecoGctBennsie wuHTErpansl u  psiael  Dypwe.  HccieqoBaHWE Ha  CXOAMMOCTD
HECOOCTBEHHBIX HHTETpajoB; BbIYUCIEHHE WHTErpajoB, B TOM uucie npu nomomu I' u B-
GbyHKIMH, paznoxeHue QyHKUU B psijg Dypee.

KontponbHas pabota 1mo mpoBepKe TEOPETHUYECKUX 3HAHWU — MO0 M3YyYEHHBIM TeMaM C
MCIIOJIb30BAHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3. Obpazenr comepxaHHUsl dK3aMEHAIIMOHHOTO OuieTa (MpU HATUYMMU DdK3aMEHa IO
JTUCITATIITAHE)

B kaxmomM wu3 ceMecTpoB, B 3aBUCUMOCTH OT BeACHHs Yy4eOHOro Ipolecca B
TpaAUIIMOHHOM (O04HOM) ¢opMare WIM C HCIOIB30BAHUEM JJIEKTPOHHOTO OOYYEeHHS U
TUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHM, COJAep)KaHUE Ouiera MOXKET BKIIOYATh
TEOPETUYECKHE BOIPOCH! (M3 MPHUBEICHHOTO BBIIIEC CIHCKA WM OoJiee JeTaIu3UPOBAHHBIC) U
(unu) MpakTUYEeCKHe 3a/laHusl MO0 W3YYCHHBIM B JAHHOM CEMecCTpe TemMaM (CM. BBIIIE THIIbI
3aJ1a4), 32 UCKJIFOUCHUEM, BO3MOYKHO, YETBEPTOr0 CEMECTpa, B KOTOPBIM BKIIFOYAIOTCS OCHOBHBIE
TEMBI U THIBI 3a7a4 10 BCEH AUCIUILINHE

8. PACITPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYUAIOINECA

OO6mrast olleHKa 3HAHWKM OOYYAIOIIUXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKaJI€ HCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabmuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayAUTOPUHU OIICHUBACTCS HAa OCHOBE TAKWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOGBpeMeHHOG N KAYCCTBCHHOC BBIIIOJJHCHUC OJOMAIIIHUX 3a;[aHm”1, AKTHUBHOCTH BO BpCMH
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IPOIIEHHOr0 MaTepuana, peleHne 3a1a4 U T.I1.).

[To pe3ynbpratam paboTel B ceMecTpe oOyuaromuiics, HabpaBmuii He MeHee 60 6asioB,
UMEET MPaBO MOJIYYUTh OIEHKY Wiu 3a4éT. Te, koro HaOpaHHbIE OAJTBl HE YCTPAUBAIOT, CAIOT
Marepuan (dPK3aMeH WM 3a4€T). MakcuMallbHOE KOJIMYEeCTBO OaiutoB 3a sk3ameH (3auét) — 100.
OreHka 3a ceMeCTp BBIYHCIISETCS KaK MAaKCUMAaIIbHAS U3 MOJTYYCHHBIX 32 CEMECTP U Ha DK3aMCHE

(3auére) U BBICTABIISIETCA COTJIACHO IPUHATOMY MOPAIKY.

8.1. Cemectp 3
Howmepa paszgenos Bunel padbot MaxcumanbHoe
KOJINYECTBO OAJIJIOB
OpranuzanoHHO-y4yeOHas padboTa B ayJUTOPUH 3)
CamocrosiTenpHas padoTta 5
1-2 KoHTpoJibHBIEC pabOTHI 110 TPAKTHKE 45
KontponpHas paboTa 110 TEOPETHIECKOMY 45
MaTepuainy
NTOI'O 100
3auér 100
OO01muii UTOT 3a CEMECTp 100
8.2. Cewmectp 4
Howmepa pasaenos Bunet pabot Marxcimarbroe
KOJIMYECTBO 0aJlJIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPHU 3)
CamocTtosTenbpHas pabora 5
3-6 KoHTponbpHBIE pabOTHI MO TPAKTHKE 45
KonTponbHas paboTa mo TeopeTuuecKkomMy 45
MaTepuainy
UTOI'O 100
DK3aMeH 100
OO01muii UTOT 3a CEMECTp 100

CooTBeTcTBHUE 0AJLIOB OIIEHKE

KOMHIecTEo GALIon O1eHKa 110 nATHOAJUILHOM IIKajle
s 100 ECTS | Dx3amen, nudpdepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 3aYTEHO
75-79 C 3a4TEHO
70-74 D YIOBJIETBOPUTEILHO 3AUTCHO
60-69 E 3aYTEHO
35-59 FX HEYIOBIETBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3aUTEeHO

9. OBECIIEYEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xopne peanuzanuy AUCUUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIIME JOMOJTHUTEIBHBIE METOIBI
00y4eHUs1, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTeCTAllKM O00y4aloInuXCs B

3aBUCHUMOCTH OT UX UHIUBUAYATBHBIX OCOOCHHOCTEH:
1) IUTSL CHIEIBIX U CIIA00BUIAIINX
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— neKkuuu oQOopMIISIOTCA B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM;

— JUIS ~ BBINOJHEHHWsS  3aJaHusi NOpU  HEOOXOAMMOCTH  IMPEAOCTaBISIeTCA
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCTOIH30BAHUE COOCTBEHHBIX YBETUIHBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIC 33JIaHusT ODOPMIISIOTCS YBEIIMYCHHBIM HIPUDTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JEeKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM popme;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (OpME HA KOMIBIOTEPE; BO3MOMKHO
npoBeJieHre B popmMe TeCTUPOBAHUS.

3) TUTSL JIUI] C HAPYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO aIlapara:

— neKkuud oQOpMIISIOTCA B BHJIE O3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MTOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM TPOrPAMMHBIM 00€CIICUYCHHUEM;

— MMCbMEHHBIE 33JIJaHUS BBIIOJHSIOTCS Ha KOMIIBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOATCS B YCTHOW ()OpME HMITU BBITIONHSIOTCS B MTUCHBMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipn HEOOXOMMMOCTH TIPEIyCMATPUBACTCS YBEIMYCHHWE BPEMEHU IS TOJITOTOBKU
OTBeTA.

[Ipouenypa  mpoBeAeHUS  MPOMEXKYTOYHOH  arTecTali  JUIl  OOYYaromImxcs
YCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpoMexxyTodHast aTTECTAIHUS MOYKET IMTPOBOANTHCS B HECKOJIBKO JTAIIOB.

[IpoBenenue mponeAypbl OLICHMBAHHUS PE3YJIbTaTOB OOyUeHHUs [OMYyCKaeTcsi C
MCIIOJIb30BaHUEM JIMCTAHIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOIOTHA.

ObecnieunBaeTcst JOCTYN K MHPOPMAIIMOHHBIM U OuOIHorpaduyeckuM pecypcam B CETU
WuTepHer s Kaxkaoro oOywaromierocst B (opmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3I0pOBbS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CJICTIBIX M CTAa00BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPHPTOM;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

2) JUIS TITYXUX ¥ cTaOOCTBIIIAIIX :

— B Ie4aTHOM Gopme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

3) JUTSE OOYYAFOIIUXCS C HAPYIICHUSIMH OMTOPHO-IBUTATEIILHOTO ariapara:

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YUEBHOI'O [TPOLECCA

VYueOHsbie 3ausTHs ipoBoastTcs B ['maBHOM kopryce Hou['Y (1. Honenx, mp. ['yposa, 14).
Jns mpoBeneHus 1abopaTOpPHBIX 3aHATHI TpeOyeTcs ayauTopus, 000pyI0oBaHHAsE MEJIOBON MU
MapKepHOH JT0CKOH, MyJIbTUMEIUHHBINA POEKTOP U dKpaH, HOYTOYK, KOMIUIEKT yueOHOI Mebenu
JUIsL CTYIEHTOB, pabouee MecTO MpernojaBaTelis, BbIXoa B VHTepHET — MPOBOAHONW WU C
ucnons3zoBanuem Wi-Fi.

Jlis caMOoCTOSITeNIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHoii OMOIMOTEKM YHMBEPCUTETAa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
ydeOHO-MeToIuUecKoe olecreueHne, MPeCTaBIeHHOE B Y4YeOHO-METOJAMYECKOM KaOWHeTe
['maBHOTO KOpITyca (ayn.405).

OOyuyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuaibl IO
JTUCLMIUIMHE, pa3MelieHHble Ha miardgopme Moodle IlenTpa aucTaHIMOHHOTO 00pa3oBaHMSA
®OI'BOY BO «loHI'Y». Ilpu m3ydeHun AUCIUIUIMHBI MPUMEHSIIOTCSA 3JIEKTPOHHOE 00y4YeHUe U
JUCTaHIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUH.
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C  wucnonp30BaHHMEM  pecypcoB  IMIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYIIECCTBIISICTCS TEKYIIUHA KOHTPOJb 3HAHWU OOy4YaromMXcs Ha OCHOBE TECTUPOBAaHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.

11.  PEKOMEHIAYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Kyapssues, JleB 1. Kypc marematudeckoro ananu3za: B 3 1.: [Yueb. mis ¢uz.-mat. u
uHXK.-pu3. cnermansHocrei By3oB]. T. 1,2,3 / JI. JI. KynpsBues. - 2. uza. - M.: Beicin. mik.,
1988.

2. COopHHK 3a/Ja4 MO MaTeMaTHYeCKOMYy aHanu3y: [YdeO. mocoOue s WHXK.-TEXH.
crenuansHoctedt By3oB]. T. 1,2,3 / JI. JI. Kynpssues, A. [[. Kyracos, B. U. Yexnos, M. U.
la6ynun; [on pex. JI. 1. Kynpssuesa. - M. : Hayka, 1984-2003.

11.2. JlomonHUTENIbHAS JIATEPATYPA

3. Jemupouu, b. I1. COopHUK 3a1a4 ¥ yNpakHEHUN [0 MAaTEMAaTHUYECKOMY aHAIU3Y:
yueb. mocobue st By30B / b. I1. Jemunosuu. - M. : ACT : Actpens, [2009]. - 558 c.

4. Mamapos, II. A. Bpexgenue B aHanmu3 [DJEKTPOHHBIA pecype] : ydeOHO-
MeToaudeckoe mocoowme / I1. A. Mamrapos ; - Honenk : [[loaHY], 2017.

5. ®uxtenrounbl, . M. OCHOBBI MAaTEeMaTUYECKOTO aHaNu3a: Y YeOHUK JIJIs1 MeXaH.-Mar.
daxk. roc. yH-TOB U y4eb. mocodue s ¢u3s.-mar. ¢ak. nea. ua-tos : B 2 1./ . M. ®uUXTEHroJIbII.
- 5. u3a. - M. : Hayka, 1968.
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rocyaapcTBeHHas oubnroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanorexa: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas »snextponnass OuGnmoreka «KubepJlenunkay: caiit / Accouuamms
«OT1kpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOJIHBIN. — TEKCT: 2NEKTPOHHBIMN.

4. DNeKTPOHHO-O0NOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC HOpaiiT: snekTpoHHas OubinMoTeuHas cucrema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctymna: st aBTOPU30B.
MOJIb30BaTesei. — TEeKCT: 3EKTPOHHBIMN.

6. JJiekTpoHHO-0ubOMoTeuHas cucrema Joul'Y: caiit / ®I'BOY BO «lonI'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JOCTYMA: CBOOOAHBIHN. — TEKCT: 271€KTPOHHBIM.

7. JJeKTpOoHHbI KaTtajgor Hayunoit 6ubmmoreku Jlonl'Y: pasnmen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOWCK CBOOOJHBIN, 3JIEKTPOHHBIC
JOKYMEHTBI — JUIs rosib3oBareseit Jlonl'y.

8. Juexktponnblii apxuB [doul'Y: pazmgen caiita / HBb Jlonl'Y. — Tekct:
anektponnsii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaiieHus:
01.09.2023). — Pexum gocTyma: CBOOOIHBINA.
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13. I[TPOIT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us JJorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (;iumien3ust mporpammbl Dream Spark ajist BRICIIUX y4eOHBIX
3aBeJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (yiuuensun GPL, Apache,
BSD mi1s1 cBOG0JHOTO IPOTPaMMHOTO 00ECTICYCHHUS).



