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PaGouas mporpamma nucuuruinHbl «MaTeMaTHYeCKHil aHAJM3» 715 00y4aronuxcs Mo
HarnpasieHuto noarotoBku 01.03.02 Ilpuxmamnas marematuka u uHpopMaruka (IIpoduis:
[lpuknagnas MaTemaTtuka W WHGOpMATHKa), COCTaBleHa Ha ocHoBaHWU DenepaabHOro
rOCy/IapCTBEHHOIO0 00pa30BaTENbHOTO CTAaHJApTa BBICHIET0 OOpa3oBaHMsI — OakalaBpuaT IO
Hanpasienuto noarorosku 01.03.02 [puxiagnas maTemMaTika 1 HHQOpPMaTHKA, YTBEP)KISHHOTO
npuka3zoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccutickoit @enepanuu ot 10 staBaps 2018 r.
Ne 9 (¢ m3m. u gom.), [lopsinka opraHU3aiK ¥ OCYIIECTBICHHS 00pa30BaTeNbHOMN AEITeIbHOCTH
no oOpa3oBaTeNbHBIM IpOrpaMMaM BbICIIET0 OOpa3oBaHMs — IporpaMMaM OakajaBpHara,
nporpaMmaM  CICHHAIATETa, MporpaMMaM  MAarucTparypbl, YTBEP>KJIEHHOIO MPUKA30M
MuHucTepcTBa HAyKH U BhICIIero oopa3oBanus Poccutickoit @enepamuun ot 06 ampenst 2021 1.
Ne 245 (c u3Mm. u 1011.), B COOTBETCTBUU C YUYEOHBIM IIJIAHOM, YTBEPKJIECHHBIM YUEHBIM COBETOM
®OI'BOY BO «lonl'Y» nns nabopa 2025 roza.

PazpaboTtumk:

npodeccop kadeapbl MAaTEeMaTUYECKOTO aHATN3a U

nuddepeHIaIbHBIX YPaBHCHUH,

I-p $u3.-MaT. HayK, JTOICHT B.I1. 3acraBHbli

Pabowas mporpamma omoOpeHa Ha 3acemaHuM KadeApsl MaTEeMAaTHYECKOTO aHalu3a |
muddepeHIaNbHbIX ypaBHEHUH.
[Tpotokoi ot 08.04.2025 r. Ne 9a

3aBenyronuii kKageapoit B. B. Boukos
COT'JIACOBAHO:

Jekan QaxkynbpTeTa MAaTEMaTHKU U

WH()OPMAITMOHHBIX TEXHOJIOTHMA H. A. Mouceenko
16.04.2025 r.

Y4eOHO-MeTonn4ecKas KoMuccus (aKyabTeTa MaTeMaTHKH 1 HHPOPMAIIMOHHBIX TEXHOJIOTHH.
[Tpotokou ot 16.04.2025 r. Ne 3.
[Ipencenarens JI. Y. CensixoBa

PykoBonuTenr, ~ OCHOBHOW  oOpa3oBaTenbHON
IporpaMMsl, A-p pu3.-maT. HayK, A0, P. H. Heckopones
03.04.2025 r.



3

1. MECTO JUCHHUITJIMHBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COITYTCTBYIOIUE TUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHUE JAHHOM:

0a30Basi MOATrOTOBKA 10 MaTeMaTHKe B 00BbEME TPOrpaMMbl CpeIHE IITKOJIBI;

JUCLUIUIMHBI IpOrpaMMbl OakanaBpuara: AnreOpa U reoMeTpHs.

1.2. JlucuuiuimHbl, KypcoBble pabOTHl M MPAKTHUKH, A KOTOPHIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpeIlIeCTBYOLIEe:

Huddepenunansubie ypaBHeHus, KomrekcHblil aHanu3, OYyHKIMOHAIBHBIN aHAIU3,
Teopus BeposATHOCTEW M MareMaTHyecKas CTaTHCTUKA, YpPaBHEHUsS MaTeMaTHYeCKOW (U3UKH,
[lpousBoAcTBEHHAss  NpaKTUKA:  HAayyHO-HCCIIEHOBaTenbckas  pabora  (oOs3arenbHast),
[Tpou3BoCTBEHHAs IPAKTUKA: IPEAJAUIUIOMHAs IPAaKTUKa (00s3aTebHas).

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HanmenoBanue nokasaresst 3HaYeHHE TIOKA3aTes
Ha3Banue oO6pazoBaTenbHON MTPOrpaMMBbl 01.03.01 [IIpukmamHas  MareMaTHMKka |
(nanee — OII) undpopmaruka  ([Ipoduns:  I[Npuknaguas
MaTreMaTHKa U HHpopMaTHKa)
Iudp 1 Ha3BaHHE B COOTBETCTBUH C b1.5.8 Maremarndecknii aHau3
y4eOHBIM TIIAHOM
YacTs 00pa3zoBaTeabrHON MPOrpaMMbl bazoBas yacTp
KosimdyecTBo 3a4eTHBIX eMHUIL / BCEr0 4acoB 17 /612

B cnywae mnpembsBiaeHus OT OOydyaromerocss WM €ro pojauTens (3aKOHHOTO
MPEJICTAaBUTENSA) 3asBICHUS Ha OOydeHHE IO aJanTHPOBAHHOW 0Opa30BATEIbHOM IMpOrpaMMe
BBICIIETO 00pa30BaHUs, MOJKPEIJICHHOTO 3aKIOYEHUEM IICHXO0JIOr0-MEINKO-TIe1arornuecKon
komuccun (IIMIIK) wnmu wmenuko-coumanbHOU dkcrneptusdbl (MCD) ¢ pexomMeHmanusMu
CO3JaHMSI MHJIMBUIYaJbHOM mporpammsl peabunurtanuu u adbunutauuu (UITPA), nannas
pabodas mporpaMmMa MOXeET OBITh aJaNTHPOBaHA C YYETOM HMHIWBUIYaIbHBIX OCOOEHHOCTEU
37I0POBBSI 00YJAIOIIETOCS.

2.2.  Pacnpenenenue yacoB 1o Gpopmam u repuoaaM o0ydeHus

O0111ee KOJIMYECTBO YaCOB
o = CaMOCTOSI-
dopma | @ o
ol P JeKnu- | mabopa- | MpakTH- | TEIbHOU dopma
o0yueHus 2 BCETO
8 OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIS
KOHTPOJIb
QOuHas 1 1 34 34 — 112 180 3K3aMeH
QOunas 1 2 17 17 — 110 144 3ayeT
QOunas 2 3 34 — 34 76 144 3K3aMeH
QOunas 2 4 30 — 30 84 144 3K3aMeH
OuHas, Bcero 115 51 64 382 612

3. HEJIN ACHATTIIMHBI

(D}/H,Z[aMeHTaJ'IBHaﬂ IIOATOTOBKA B 00JIacTH MaTEMAaTHYECKOTO aHajinu3a, OBJIaJCHHC
METOJaMH PCUHICHUA OCHOBHBIX THUIIOB 3aJa4 IO MATCMAaTHYC€CKOMY aHAINW3y;, OBJIAACHUC
COBPCMCHHBIM MATCMATHYCCKUM allllapaTOM IJId JaJIbHEHUIIero UCIOJIb30BaHUs B MMPUITOKCHUAX.



4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X NH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KomnereHuuu
YK-6. Crnoco0GeH ymnpaBisiTb CBOUM BPEMEHEM, BBICTpAMBAaTh U PEaTH30BBIBATH TPACKTOPUIO
CcaMOpa3BUTHS HAa OCHOBE IIPUHLIUIIOB 00OPa30BaHUs B TEUEHNUE BCEH KU3HU
OIIK-1. CmnocobeHn mnpuMeHATh (yHIAaMEHTAJIbHBIE 3HAHWSA, TOJYYCHHbIE B 00JacTh
MaTeMaTHYeCKUX W (WJIM) €CTECTBEHHBIX HAyK, W HCIIOJIB30BaTh HUX B MPOQecCHOHATBHON
e TEIbHOCTH

4.2.  VuaukaTopbl KOMIIETEHITHHA
VYK-6.1. Omnpenensier uenu JIUYHOCTHOTO MU MPOPECCHOHATBHOIO Pa3BUTHS, YCIOBUS HX
JIOCTUXKEHUS.
YK-6.2. Ucnonb3yeT MHCTPYMEHTHI YIPABICHUS BPEMEHEM IPHU MOCTPOCHUU TPACKTOPUU IS
camMo00pa30BaHMs U CAMOPA3BUTHSL.
OIIK-1.1. Pemaer cTanmapTHbIE 3aJjayd MaTEMaTHUYECKOrO aHald3a M MPUMEHSeT WX M
pelieHus 3a/1a4 PUKIaJHON MaTeMaTUKU

4.3. Pesynbrarel 00yueHUs
VYK-6.1.1. 3HaeT OCHOBHBIEC IPUHIUITHI KOMAaH/JIHOW PabOTHI.
YK-6.1.2. Ymeer paboTaTh B KOMaH/I€ HA OCHOBE CTPATErHH COTPYIHUYECTBA.
VK-6.1.3. Bnageer cnocoOHOCTBIO OIpEAENsITh CBOIO pOJIb B KOMaHIHOW paboTte miis
JOCTHIKEHUS TIOCTABJICHHOM IIEJIH.
OIIK-1.1.1. 3HaeTr TUIIOBBIE METOABI PELICHUSI MATEMAaTUYECKUX 3a/1a4
OIIK-1.1.2. Ymeer pemiath cCTaHAapTHbIE MaTeMAaTUYECKUE 3a]ja4n
OIIK-1.1.3. Bimageer CHOCOOHOCTBIO COOTHOCHTH THIIOBBIE 3aadd MPOPECCHOHATBHON
JESTENIbHOCTH C PEIICHUSIMU CTaHJAPTHBIX MaTeMaTHUECKUX 3aja4

5. I[TPOTPAMMA JJUCLATTJIMHBI

Hassanne TeMbl ‘ Kpatkoe cogepxannie TeMbl (BOIPOCH TEMbI)

1 cemectp. HenpepbiBHOCTB U AN depeHIHpPYeMOCTh (PYHKIMH OJHOI NepeMeHHOil
Pasnen 1. Beenenue B 1.1. [loBTOpeHNE 2IeMEHTAPHON MaTEMaTHKH.
aHau3

1.2. JlelficTBUTENbHBIE YKCIIa, TOYHBIE TPAHU.
1.3. [locnengoBarenbHOCTH (TIpeell, CBOMCTBRA).
1.4. dyuknuu (cBOHCTBa, rpa MKy, MpeJiell, HEIPEPHIBHOCTB)

Paznen 2. 2.1 IIpousBoaHas, nuddepeHiuan.
Juddepenunansaoe

ucuMciIeHUe pyHKINUU
OJIHOU IIEPEMEHHOMN

2.2. IIpaBuna quddepeHpoBanus, Tabaua Npou3BOAHbIX.
2.3. CoiicTBa quddepeHuupyemMbIx QyHKIHUIH.
2.4. IlpumeHeHne NPOU3BOIHOM.

2 cemectp. UnTerpasa u nuddepenunaibHoe HcuncaeHne PYHKIUA HECKOJIbKHUX

nepeMeHHbIX
Paznen 3. 3.1. Onpenenenue, cBOICTBa, TabJIMIIa HHTETPATIOB.
Heonpenenennpiit
pel 3.2. MeTobl HHTETPUPOBAHUSI.
WHTETpal
Paznen 4. UnTerpan 4.1. Onpenenenue, CBOMCTBA.
Pumana 4.2. YcaoBUs UHTETPUPYEMOCTH.

4.3. Beruucnenue.
4.4. IlpumeHnenue.
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Paznen 5.
HuddepennmansHoe
WCUYHUCIICHUE (PYHKITUN
MHOTHUX TIEPEMEHHBIX

5.1. Tononorust Rm.

5.2. Ilpenen, HENPEPHIBHOCTh, CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.
5.3. IIpou3BoHas O HANIPABJICHUIO, YACTHBIC IPOU3BOIHBIC.

5.4. Muddepenuunain, rpagueHT, NPOU3BOAHbIE U TU(epeHIHaIbI
BBICIINX MOPSIIKOB U CIOXKHBIX pyHKIni, popmyna Teitnopa.

5.5. DKcTpeMyM H® YCJIOBHBIH OKCTpEMyM, HaumOoOJbIIee W
HaMMEHbIIIee 3HAUCHHUS, SKOOHaH, TeopeMa 0 HesIBHOM (DyHKIIUH.

3 cemect

. Psi/ibl, KpaTHbIE 1 KPUBOJIMHEHHbIE HHTETPAJIbl

Pa3znen 6. Yucnosble pssl

6.1. Onpenenenusi, CBOMCTBA.

6.2. [Ipyu3HaKu CXOUMOCTH.
Paznen 7. 7.1. Onpenenenusi, paBHOMEPHAsI CXOJIUMOCTb.
OyHKIMOHAIbHBIE 7.2. Ilpu3Haku cX0IUMOCTH, CBOUCTBA.
IIOCJIENOBATEIILHOCTH U 7.3. CTeneHHbIE PAIbIL.
pSABI
Paznen 8. Kpatueie 8.1. Onpenenenue, reoMmeTpuyecKas MHTEpIpeTaIus.
VHTETPaJIbl 8.2. CBOMCTBA, BEIYHCIICHHE, 3aMEHA TIEPEMEHHBIX.
Paznen 9. KpuBonuneitneie | 9.1. Onpenesnenusi, CBOCTBA.
WHTErpaJIbl 9.2. Boluncienue, npuMeHEeHUsl.

4 CceMeCTp. HOBerHOCTHI)Ie H HeCOOCTBEHHbIE HHTErpaJibl

Paznen 10. [ToBepxHOCTHBIE
WHTETpaJIbl

10.1. Onpenenenusi, CBOMCTBA.
10.2. Bpruucnenue, IpUMEHEHHUS.

10.3. DnemMeHThl TEOpHUH OJIS

Pasznen 11. HecoOcTBeHHBIE
WHTETrpaJIbl

11.1. Onpenenenusi, IpU3HAKU CXOJUMOCTH.

11.2. HWHrerpan c mnapamMeTpoM, paBHOMEpPHAs CXOAUMOCTH;
HENPEPBIBHOCTh, HMHTErpUpoBaHue U U depeHInpOBaHUE T10
napameTpy.

11.3. UnTterpansl Dilnepa.

Paznen 12. Psapt u
npeoOpa3oBanue ypne

12.1. Onpenenenusi, cBoiicTBa psiioB Dyphe.
12.2. ITpumenenue psnoB Oypbe.
12.3. TIpeobpazoBanue DOypne.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI

6.1. ®opma oOyueHwHs

— ouHas, Kypc — 1, cemectp — 1

HaumeHoBaHus pa3/ienoB U TeM Koumrriectso Hacos
Jleku. | Jlab6op. | Ilpakr. | CPC | Bcero
Pasnen 1. BBenenune B ananms 17 17 56 90
Paznen 2. Jluddepennmanbuoe ucuucienme 17 17 56 90
(GYHKIIMY OJHON EepEMEHHOM
NTOI'O 3A CEMECTP 34 34 0 112 180
6.2. ®opma oOyueHus — ouHas, Kypc — 1, cemectp — 2
HawnmeHoBaHUs pa3ienoB u TeM Kommiectso 4acos
Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero
Pasznen 3. Heonpenenenuslii HHTErpai 5 5 36 46
Paznen 4. arerpan Pumana 6 6 36 48




Paznen 5. luddepennumanpaoe ncuucieHne
9 6 6 38 50

(GYHKIMI MHOTHX TIEPEMEHHBIX
NTOI'O 3A CEMECTP 17 17 0 110 144

6.3. ®opma 00ydeHUsT — OUHAs, Kypc — 2, ceMecTp — 3

HaumenoBanust pa3fenoB u Tem Romrieerso acon

Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero
Paznien 6. YucnoBsie psabl 8 8 19 35
Paznen 7. ®yHKUMOHAJIbHBIE
8 8 19

IIOCIEA0BATEIBHOCTU U PsI/bI 35
Paznen 8. KpaTHbie nHTETpasbl 8 8 19 35
Paznen 9. KpuBonmHeHbIe HHTETPAIIbI 10 10 19 39
HNTOI'O 3A CEMECTP 34 34 76 144

6.4. ®opma oOydeHus — ouHas, Kypc — 2, cemectp — 4

HaumeHnoBanwust pa3aeiioB U TeM Komriectso acos

Jlexu. | Jlabop. | Ilpakr. | CPC | Bcero

Pasnen 10. [loBepXHOCTHBIE HHTETPAJIBI 10 10 28 48
Paznen 11. HecoGcTBEeHHBIE MHTETPATIBI 10 10 28 48
Paznen 12. Paner u npeobpazoBanue Oypobe 10 10 28 48
HUTOI'O 3A CEMECTP 30 0 30 84 144
NTOI'O ITO KOMITOHEHTY OIIOII 115 51 64 382 612

7.

OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

KoHTponbHBIE BOITPOCHI

LCoNoabhwd PR

1 cemectp.

MHokecTBa U Olepaliy ¢ HUMH.
JlelicTBUTENbHBIEC YHCIIA.

OKpeCTHOCTh U MTPOKOJIOTAasi OKPECTHOCTb.
OrpaHnn4eHHOE MHOXXECTBO.

supE, infE.

O cymectBoBanuu sup E.

[IpuHIUIT BIOKEHHBIX OTPE3KOB.

{x,} orpanryeHa, MOHOTOHHA, CTPOTO MOHOTOHHA.
Ornpenenenue npeaena nociaea0BaTeIbHOCTH.

. EnMHCTBEHHOCTD Ipeiena nocie 0BaTeIbHOCTH.

. CX0IMMOCTb 1OCIIE0BATEIBHOCTH.

. CBsI3b CXOAMMOCTH M OTPaHUYEHHOCTH.

. beckoHe4Ho Maiias mocien0BaTeNbHOCTb.

. JIeMMbI 0 6€CKOHEYHO MaJbIX.

. Apudmernueckue JecTBUS U MpeJies MOCIeI0BaTeIbHOCTH.

. IIpenenbHbIN Iepexo/] B HEPaBEHCTBE /7S TIOCIIe10BaTEIbHOCTEH.
. O coxpaHeHuu 3HaKa i OCJIEA0BATEIbHOCTEN.

18.

beckoneuno 6ompimas (6.0.) mocnea0BaTeIbHOCTD.
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19. Cs3b GeckoHeuHO OOJIBIINX U OECKOHEYHO MaJbIX.

20. TeopeMa 0 3aKaTOi MOCIIEIOBATEILHOCTH.

21. Teopema 0 MOHOTOHHOW OTPaHUYEHHOMN MOCIEA0BATEIHHOCTH.

22. IlonnocnenoBaTebHOCTb.

23. YactnuHslii npeen. BepXHuii 1 HUKHUN TTPEICIIbI.

24. Teopema bonbiiano--Beiiepmirpacca.

25. CpoiicTBa ¢yHKIUH (007aCTh OMpeIeICHUS, MHOKECTBO 3HAYCHHH, HYIIH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA, YETHOCTD, IEPHOANYHOCTH, BO3pACTAHHE U
yObIBaHUE, OTPAaHUYEHHOCTh, TOUKH SKCTPEMYMa U IKCTPEMYMBI, CIIOXKHAS U
oOpartHas QyHKIUH).

26. IIpenen ¢pyHKIMM.

27. OGHOCTOPOHHHE TIPEICIIBI.

28. CBs13b MEXy TpeMs NpeeiaMu (PyHKITUH.

29. Apudmerndeckue ISHCTBUS U Tpeae HYHKIUU.

30. [Ipenen caoxHON (HYHKIIHH.

31. IlpenenbHbIH epexo ] B HEPaABEHCTBE IS () yHKITHIA.

32. O coxpaHeHuM 3HaKa A1 QYHKIUH.

33. DKBUBAJICHTHOCTh U O-CHUMBOJIHKA.

34. 3ameuarenbHbIC TIPEEbl A QYHKIUH.

35. Tabnwuia SKBUBAJICHTHBIX.

36. HenpepbIBHOCTD (PYHKIIUU B TOUKE.

37. Knaccudukamus TO4eK pa3phiBa.

38. AcUMITOTHI.

39. HenpepbIBHOCTH apu(METHICCKIX OTEPAIUi B CYTICPIIO3UITUH.

40. DnemenTapHasi QyHKIHS.

41. HenpepbIBHOCTb 371€EMEHTAPHBIX (PYHKIIH.

42. Teopemsl BeiiepmTpacca (repBast u BTopas).

43. Teopema 0 MPOMEKYTOUHBIX 3HAUCHUSX.

44. Teopema 0 CyIIECTBOBAaHUU U HEMPEPHIBHOCTH 0OpaTHON (HYHKIUH.

45. TlponsBoanas u quddepeHIUpyeMOCTb (PYHKIIMU B TOUKE.

46. I'eomerpuueckuit 1 GU3MUECKHI CMBICI TPOU3BOIHOM.

47. CBsi3b HEMPEPHIBHOCTH U U HEpPEHITUPYEMOCTH.

48. TIponsBoaHas apu(pMETHUECKUX OTNepalni, CI0KHON U 00paTHON (QyHKINU.

49, Tabnuia mpou3BOIHBIX.

50. OcHoBHbIe TeopeMbl Tudpepennansaoro ucuncnenus (Pepma, Poms, Jlarpanxka,
Komm).

51. Ilpou3BoaHbIE CTAPIINX TOPSIKOB.

52. ®opmymna Teiinopa.

53. Ilpyu3HaKu MOHOTOHHOCTHU U TIOCTOSIHCTBA.

54. TlepBoe 1 BTOpPOE TIOCTATOYHOE YCIOBUE IKCTPEMyMa.

55. Beimykiocts rpaduka GyHKIMH.

56. YciioBHe BBITYKIOCTH.

57. Touka neperuoa.

[IpakTueckre yMEHHs ONUCHIBAIOTCS TUIIAMHU 33Ja4, KOTOpBIE JOJDKEH YMETh PEIIATh CTYEHT

1. JlokazarenbCTBO IO onpenenenuto lim, ., X, = a

2. HaxoxnaeHue npezena nociae10BaTeIbHOCTH.

3. MHccrnemoBanue cXOQMMOCTH TIOCIIEIOBATEIEHOCTH, HAXOXKICHUE YACTUIHBIX
IIPEJIEIOB, BEPXHETO U HIXKHETO MPENIETIOB.

4. Haxoxnenue npeznena GyHKIUH (IpU OMOIIY IpeoOpa3oBaHul, CBEIEHUS K
3aMeyvareNbHbIM, 3aMEHbI Ha SKBUBAJICHTHBIE, MpaBuia Jlonurtans u Gopmyisl
Tetinopa).



58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
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HccnenoBanue HEMPEpbIBHOCTH (PYHKIIMM B TOUKE U HA MHOKECTBE.
Haxoxnenue acumnTor.

HaxoxneHue npou3BoHbIX (QYHKIMH Pa3HbIX HOPSIIKOB.

HaxoxxneHne ypaBHeHHUsI KacaTeIbHON M HOPMAIU K TpaduKy GyHKINH.
Haxoxnenue yria Mekay KpUBBIMH.

. Pasznoxxenue ¢pynkuu nmo popmyne Teiinopa.

. HUccnenoBanre Ha MOHOTOHHOCTb M SKCTPEMYMBI.

' HaXO)KI[eHI/Ie HaI/I60JILH_IeF0 1 HAUMCHBIICTO 3HAUYCHU A q)YHKLII/II/I Ha MHO>KECTBC.
. HaxoxneHnue MHOkecTBa 3HaYeHUM yHKIUU.

. MccnenoBanue Ha BBITYKJIOCTb.

. ITonmHoe uccnenoBanue U NocTpoeHue rpaduka GyHKIUU.

2 cemecTp.
[TepBooOpazHasi.
Teopema 006 o01iemM BuE IEPBOOOPA3HOIA.
Heonpenenenusiii uaTerpas.
Metoa noaCTaHOBKU BBIYUCIICHUS] UHTErpasa.
Mertop 3aMeHbI BRIUMCICHUS UHTETpaia.
Metoa UHTErpupPOBaHUS MO YACTSIM.
Tabnuia HHTETPaoB.
PanmonansHas 1po0b.
[IpaBunpHas panuoHaibHas APOOb.
JIBa Bua SI€MEHTapHBIX IPOOEi U UX UHTETPUPOBAHUE.
WNuTterpupoBanne parmoHalIbHBIX APOOEi.
HuTerpupoBanue TPUTOHOMETPUYECKUX (DYHKIIUH.
KpuBonuHelinas Tpanenus.
Pasz0Ouenue orpeska u auaMeTp pazoueHus.
Wurerpanbuas cymma o (f, T, §).
Wurerpan Pumana ot ¢pyukuuu f Ha otpeske [a, b], xnace R[a, b].
CBs13b OTPaHUYEHHOCTH U UHTETPUPYEMOCTH.
CBs13b MOHOTOHHOCTH U UHTETPUPYEMOCTH.
JInnelinocTs uHTErpana Pumana.
HNHuTterpupyemMocTb MOJYJISL.
NHTerpupyemMocTh Mpon3BeACHUSI.
AJITUTUBHOCTH MHTErpaJIa.
®opmyna Herotona-JleitOHuma.
OLeHKU UHTETpajoB.
Teopema o cpeHeM 11 HHTErpaa.
WHTerpain ¢ nepeMeHHbIM BEPXHUM MPEIEIIOM.
Mertopl 3aMeHBI U UHTETPUPOBAHMS TI0 YACTSIM BBIYHCIICHUS MHTETpasia Pumana.
Brlunciienre miomany KpuBOJIMHENHON TpaneLunH.
Brruucnenue miomnaan KpUBOJIMHEHHOTO CEKTOPA.
Brruncnenue oobeMa Tena 1mo u3BECTHBIM TUIOMIA/IIM TOTIEPEYHBIX CEYCHUIA.
Brruncnenne o0bema Tema BpaieHus.
Brrunciienue JIMHbBI KPUBOU.
HNuTerpan mo 66CKOHEUHOMY MPOMEKYTKY.
Cx0IMMOCTh HECOOCTBEHHOTO MHTETpaa.
[MpoctpanctBo R™, apudmeTrueckue onepamuu ¢ BEKTOPaMHu.
JInneliHOE TIPOCTPAHCTBO.
CxkansipHO€ MPOU3BEICHNE 1 €BKJIMI0BO TPOCTPAHCTBO.
Hopwma BekTopa 1 HOpMHUPOBaHHOE MPOCTPAHCTBO.
HepasencrBo Komm-byHskoBckoro.
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97. CBs13b €BKJINAOBOTO M JIMHEHHOTO HOPMHUPOBAHHOTO IPOCTPAHCTB.
98. MeTpuka 1 METPUUECKOE MTPOCTPAHCTBO.
99. CBs13b IMHEWHOTO HOPMUPOBAHHOTO U METPUIECKOTO MPOCTPAHCTB.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.

OKpEeCTHOCTh U MPOKOJIOTAst OKPECTHOCTh B METPUUECKOM ITPOCTPAHCTBE.
CX0IMMOCTB ITOCIIE0BATEILHOCTH B METPUUECKOM IIPOCTPAHCTBE.
@OyHIaMEHTAIBbHOCTh B METPUUYECKOM IIPOCTPAHCTBE.

Kpurepwuit cxonumocTu B R™.

[TosiHOE METpUUECKOE IPOCTPAHCTBO.

JloTIoJIHEHNE MHOKECTBA.

BHyTpeHHss, BHELIHSIS, TPAaHUYHAs TOYKA MHOXECTBA.

OTKpBITOE MHOKECTBO B METPUYECKOM ITPOCTPAHCTBE.

3aMKHYTOE MHOXECTBO B METPHUUECKOM IPOCTPAHCTBE.

3aMbIKaHHE MHOKECTBA.

CBs13b MEXly OTKPBITBIMHU U 3aMKHYTBIMH MHO>KECTBAMHU.

IIpenenpHas TOUKa MHOXKECTBA.

Kpurepuii npenenbHON TOUYKY B TEPMHUHAX ITOCJIEI0BATEIBHOCTEM.
Kpurepuii 3aMKHYTOCTH B TEPMHHAX IPEJEIIBHBIX TOUYEK.
W3onupoBaHHas TOUKa MHOXKECTBA.

Orpann4eHHOE MHOXECTBO.

Teopema Bosbiano-Beiiepmrpacca B R™.

KoMmakTHOE MHOXECTBO.

Kpurepuii kommakraoctu B R™,

[Ipenen GyHKINU IO MHOXKECTBY.

O npenene GyHKIMH 110 TTOAMHOKECTBY.

HenpepbIBHOCTh PYHKIIMH B TOUKE.

O coxpaHeHuH 3HaKa.

O HenpepbIBHOCTH CI0KHOU (PYHKIIUU.

[Ipon3BoHas 110 HAIIPABJICHUIO.

YactHas npou3BogHasl.

JudpdepeHunpyeMocTb PYHKIIMA MHOTHUX ITEPEMEHHBIX.

I'panuenT QyHKIMH.

Cas13b AU depeHInpyEMOCTH U HENPEPHIBHOCTH (PYHKIIMM MHOTHUX EPEMEHHBIX.
CBs3b T GepeHIMPYyEMOCTH U CYIIECTBOBAHUS YACTHBIX POU3BOIHBIX.
JlocraTouHoe ycnoBue nudPpeHennpyeMocTy GyHKIIMH MHOTUX MIEPEMEHHBIX.
HuddepeHunpyeMocTb Cynepno3uinu GyHKIUH MHOTUX EPEMEHHBIX.
Teopems! Beliepmitpacca st pyHKINNE MHOTUX ITEPEMEHHBIX.

Kpusas 8 R™.

JInHEeNHO CBA3HOE MHOXECTBO.

Belnmykiioe MHOK€ECTBO.

O npomMeXyTOYHBIX 3HAYECHHUSX.

YacTHble MPOU3BO/IHBIE BBICIIUX HOPSAIKOB.

Teopema 0 paBeHCTBE CMEIIAHHBIX TPOU3BOJHBIX.

JuddepeHnnanbl BHICIINX MOPSIIKOB.

Touka skcTpeMyma At GyHKIUU MHOTHUX IT€PEMEHHBIX.

HeoOxonuMoe ycroBue TI0KaabHOTO SKCTpEMyMa.

JlocTaTOuHOE yCIIOBUE JIOKATBHOIO IKCTPEMYMa.

VYpaBHEHHE KacaTeIbHONU K KPUBOM.

YpaBHEHME KacaTelbHON INIOCKOCTH K IIOBEPXHOCTH.

[IpakTryeckre yMeHUs OMUCHIBAIOTCS TUTIAMH 33]1a4, KOTOPBIC JTOJDKEH YMETh pemaTh CTYACHT
16. HaxoxneHue nepBooOpa3HbIX (BCE METOJIbI U THIIBI).
17. Boluncnenue onpeneaeHHbIX HHTETPajloB.



18.

19.
20.
21.
22.
23.

arONE

S

10.
11.
12.
13.
14.
15.
16.

agrwbdE

10.

11.
12.
13.
14.
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[IpuMeHeHre HHTETPATIOB TSI BBIYUCIICHUS TUIOMAACH (B IeKapTOBOW U MOJIAPHOM
CUCTeMax KOOPAMHAT), 00bEMOB, JJTUHBI TYTH.

XapakTepucTuKa TOUeK U MHOKECTB.

Haxoxaenne npenena QyHKIIMA MHOTUX TICPEMEHHBIX.

Haxox1eHre 4acTHBIX TPOU3BOIHBIX PA3HBIX MOPSIKOB.

HccenenoBanue Ha SKCTPEMYM.

CocraBieHue ypaBHEHUN KacaTeIbHOW U HOPMAJIU K KPUBOM M TOBEPXHOCTH.

3 cemecTp.
UYucnosoii psia, ero cymma. Heobxoammoe yciioBue CXOIMMOCTH.
[Tpu3Haky CXOOMMOCTH 3HAKOIIOCTOSIHHBIX PSAOB.
HesnakonocTostHHbIE psAbL, IPU3HAKU CXOIUMOCTH.
CBolicTBa CXOISAIIMXCS PSIIOB.
D yHKIHMOHAIBHBIE IT0CIIEN0BATEIBHOCTH U PsI/Ibl, IOTOYEYHAsI U pABHOMEpHAs
CXOIUMOCTb.
IIpu3Hakyu paBHOMEPHON CXOIUMOCTH.
CBs13bp paBHOMEPHON CXOAMMOCTH C HENIPEPBIBHOCTHIO, HHTEIPUPYEMOCTHIO,
QG GepeHITIPYEMOCTHIO.
CreneHHble psibl, CBOMCTBA, paJyC U MHTEPBAJ CXOJAUMOCTH.
MHTerpain no napasiesenuneny, CBOMCTBa, BEIYUCICHUE.
WHuTerpail no orpaHu4eHHOMY MHOKECTBY, CBOMCTBA.
Brluncnenue unTerpana no npaBUJIbHOMY MHOKECTBY.
3aMeHa IEpEMEHHBIX B KpaTHOM HMHTerpaine Pumana.
Crnpsimisiemble KpUBBIE, ECTECTBEHHASI TapaMeTpU3aLUs.
KpuBosMHENHBIM HHTErpal IEPBOTO POJIa, CBOWCTBA, BEIYUCIICHHUE.
KprBOIMHENHBIN HHTETpal BTOPOTO POJa, CBOMCTBA, BEIYUCIICHNUE.
®opmyia I'puHa, HE3aBUCUMOCTB OT (POPMBI ITyTH HHTETPUPOBAHUS.

4 cemectp.
[nomamu B R3, ux opuentanus.
IToBepXHOCTHBIE HHTETPAJIBI IEPBOIO U BTOPOT'O POJA, BHIYUCIICHUE, IPUMEHEHHE.
®opmynsl ["aycca-Octporpanckoro, Ctokca.
ONeMEHTBI TEOPHUH TIOJISL.
Hecob6cTBeHHBIE HHTErpalIbl 110 HEOTPAHUYEHHOMY ITPOMEXYTKY, BBIYHCICHHE,
NpU3HAK, KPUTEPUI 1 HEOOXOIMMOE YCIIOBUE CXOANUMOCTH.
AGconoTHas 1 HeabCOoIIOTHAS CXOJMMOCTh HECOOCTBEHHOTr0 nHTerpaia. Ilpuznaku
CXOJIMMOCTH.
Hecob6cTBeHHBIN MHTErpall OT HEOrpaHUYEHHOHN (PYHKIMH, BEIYUCICHHUE, IPU3HAKU
CXOJIUMOCTH, APYTHE CIyYaH.
WHTerpai ¢ mapamMeTpoM, CBOICTBA.
HecoOcTBeHHbI HHTErpa ¢ mapaMeTpoMm, CBOMCTBA, pABHOMEPHAsI CXOIUMOCTb.
HenpepbIBHOCTb, HHTETPUPYEMOCTD, TU(PHEpEeHIIMPYEMOCTh HHTETpalIa C
IapaMeTPOM.
@yHKIMM Dilsiepa, CBOMCTBA, IPUMEHEHHUE.
Psinpr @ypre, He0OX0aMMOe, JOCTATOYHBIC YCIOBHS PA3I0KEHUS.
[TpeoOpazoBanue Oyphe U €ro CBOICTBA.
®dopmyna oOparieHus.

7.2. TeMbl IUCbMEHHBIX pa0bOT (TUIIBI 33/1a4)
KonTtposnbHble paboThI 10 MPAKTHKE U TEMAM:
1 cemectp.
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— MpeJeIl NOCIEN0BaTENbHOCTH;

— nipenen GyHKINH;

— HEIIPEPBIBHOCTb (DYHKIIUU B TOUKE;

— MOHOTOHHOCTb U 3KCTPEMYMBI;

— BBIIYKJIOCTh M TOUKHU IIepernoa;

— ACUMIITOTBHI,

2 cemecTp.

— HEOIPEIEIICHHBII UHTETPaJI,

— BBIYMCIICHUE IUIoIaiel, 00bEMOB U JUIMH;

— YaCTHbIC IIPOU3BOHBIC;

— YpaBHEHHS KacaTeJIbHOM INIOCKOCTU U HOPMAJIU K ITOBEPXHOCTH;

— JIOKAJIbHBINA SKCTPEeMYM (YHKITUI IBYX MEPEMEHHBIX.

KontponbHast paboTa 1o NpoBEpKE TEOPETHUYECKMX 3HAHMH — IO BCEM TeMaM, C
UCIIOJIb30BAHUEM YKA3aHHBIX BBIIIE KOHTPOJIbHBIX BOIIPOCOB.

7.3. Ob6pazery cosepkaHus IK3aMEHAIMOHHOTO Ouiera
1 cemectp.

1. JIBa mpu3HaKa CyniecTBOBaHMSA Mpeerna (Teopema o JIByX MUJIHIIMOHEepax U TeopeMa o
npejiese MOHOTOHHOM IOCiIe10BaTeIbHOCTH). Yuco e.
2. Ilpyu3HaKu MOHOTOHHOCTH U TTOCTOSIHCTBA. DKCTPEMYMBI.
3. HaiiTu uHTepBabl BEITYKIOCTH ¥ TOYKH Ieperu6a rpaduka pynkuuu y = e ¥ (x? + 1) .
4. I306pa3uTth 3cku3 rpaduka pyakmun y = sign(ln x).
5. Haiitn nponssoauyto dynkuun y = arctg(2x) - In(cos x) + arcsin(2 + ctg(x® + x))

3 cemectp.
1. TToTo4yeuyHast ¥ paBHOMEpHAsE CXOAMMOCTb ()YHKIIMOHAIBHBIX MTOCIIEIOBATEIBHOCTEN (CBSI3b
MEXy IBYMSI BUJIaMH CXOJIMMOCTH, CBOICTBA PABHOMEPHO CXOJAIIUXCS MOCIEA0BATEIbHOCTEH,
kputepuii Komm). [pumepst.
2. KpuBonuHelHbIi nHTErpan mno anuHe kpuBoi. CBoiicTBa U (hopmyna BHIYUCICHUS.
3. Uccenoparh Ha skcTpeMyM z = 2x* + y* — x2 — 2y2,

o -5 3n
4. Haiitn 00:1aCTh CXOAUMOCTH (DYHKIIMOHAIBLHOTO PSAa Y.peq (anT)I
1 x%+1
5. TTOMEHATh TIOPSIOK HHTETPUPOBAHHUS fo dx | o J(xydy
4 cemecTp.

1. MaTerpan PuMaHa o orpaHM4eHHOMY MHOXKECTBY. DOpMyJia BEIYMCIIEHHS MHTErpaia 1o
IIPaBUIILHOMY MHOXECTBY.
2. IlpeoOpa3zoBanue Oypne U ero cBOMCTBA.

co sin x
dx
Vx

4. dynkmio f(x) = x + 1 paznoxurs B untepsaie (0, 21) B psig Dypeoe.
5. Jlokasath paBeHcTBO @ + rot(rota) = 0, rne a = (e, e?,e%).

+
3. UccnenoBaTh Ha CXOQUMOCTD f )

B CJIy4ac BCIACHUSA yqe6Hor0 nmponecca ¢ UCIIOJIb30BAHHUEM 3JICKTPOHHOTO OGy‘-ICHI/I}I n
JUCTaAaHIITMOHHBIX O6pa3OBaTeJ'H)HBIX TGXHOJ’IOFI/Iﬁ, COZCPIKAHUC Ouyera MOXKET OTJIWYATLCS OT
MMPUBCACHHOTO.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0y4YAIOMIMXCS MO TUCHUIUIMHE mpoBoautTcs mo 100-OammpHON
HIKaJIe UCXO/S U3 MAaKCUMYyMa, IPUBEIEHHOTO B Ta0INLIE HIKE.

Opranus3annoHHO-y4eOHass paboTa B ayJUTOPUHM OLCHUBAECTCS HAa OCHOBE TAaKHX
KPUTEPHEB KaK IIOCEIIAaeMOCTh 3aHATHH, CBOEBPEMEHHOE M KAauyeCTBEHHOE BBIIOJHEHHE
JIOMAIIIHUX 33JaHWHi, aKTUBHOCTh BO BPEMsI IIPOBEJICHHS JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHA
(ydacTue B 00CYX/I€HUH TEKYILEro 1 IPOHAEHHOro MaTepyrala, peleHue 3ajad 1 T.11.).

CamocrosiTenbHast paboTa OLIEHMBAETCSI Ha OCHOBE IIPEIOCTAaBJICHHBIX HA IIPOBEPKY
BBIIIOJIHEHHBIX JIOMALIHUX, HWHIMBUAYAJIBHBIX 3aJaHUH C YY4E€TOM CBOEBPEMEHHOCTH UX
NPEOCTABICHHUS U COOTBETCTBUS TPEOOBAHUAM K MX BBIITOJIHEHHIO.

KonnyectBo 6amioB 3a KOHTPOJbHYIO pabOTy BBIUHMCISETCA Kak cymMMa OajuloB 3a Bce
BXxoadmue B e€ cocTaB 3ajaHus. Kaxpoe 3agaHue OLIEHMBAETCS HCXOIS U3 MAKCHMAalIbHO
BO3MOYKHOI'O KOJIMYECTBA OaIOB C Y4E€TOM IPABUJIBHOCTH BBIIOJHEHUS 3aJaHMs, IMOJIHOTHI
MPUBOJAUMBIX 0OOCHOBAHUIA.

ITo pe3ynbTatam paboThl B ceMecTpe oOywaroluiicsi, HabpaBuMii He MeHee 60 Oaos,
UMeEeT MpPaBO MOJYYHTH OIEHKY. Te, KTO mpeTeHayeT Ha Ooyiee BBICOKMH 0ajul, MPOXOMIST
IPOMEXYTOUHYIO aTTecTaluio. MakcuMaiabHOE KOJMYECTBO OajllIoB HAa MPOMEKYTOUHOU
arrectanmu — 100. O0mee kKonnyecTBO OAJIIOB 32 CEMECTP BBIUMCIICTCS KaK MaKCUMallbHas U3
IOJYYEHHBIX 3a CEMECTp M Ha HPOMEKYTOUHOW aTTeCTalliM M BBICTABISETCA COIJIACHO
NPUHATOMY MOPSAKY.

8.1. Cemectp 1

Howmepa paszzaenos Bunei pabot Maxcimarbroe
KOJIMYECTBO 0aJsIOB
OpranuzannoHHo-y4eOHast paboTa B ayAUTOPHH 10
CamocTrosTenpHas padora 10
1-2 KoHTpoJibHBIE pabOTHI 110 IPAKTHKE 40
KouTponbhas paboTa o TeopeTuyecKomMy 40
MaTepuainy
NTOI'O 100
DK3aMeH 100
OO01muii UTOT 3a CEMECTpP 100
8.2. Cewmectp 2
Howmepa paszaenos Buner pabot Marxcimarbroe
KOJIMYECTBO 0aJlsIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPHU 10
CamocrosTenbHas paborta 10
3-5 KoHTposbpHBIE pabOTHI O MPAKTHKE 40
KonTponbHas paboTa 1Mo TeopeTudecKoMy 40
MaTepuainy
NTOI'O 100
3ayer 100
OO0muii uToOr 3a CeMecTp 100
8.3. Cemectp 3
Howmepa paznenos Buner pabot Marxcimarbroe
KOJIMYECTBO 0aJlsIOB
6-9 Opranu3anvoHHO-y4eOHas paboTa B ayIUTOPHH 10
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CamocrosiTenpHas padbora 10
KoHTposbHBIE pabOTHI IO MPAKTHKE 40
KoHTtponbHast paboTa 1o TeOpeTHIECKOMY 40
MaTepHuany
UTOTI'O 100
DK3aMeH 100
OOmuit uTor 3a ceMecTp 100
8.4. Cemectp 4
Howmepa pa3znenos Buner pabot Maxcumanbroe
KOJINYECTBO OAJIIIOB
Opraau3anMoHHO-y4eOHas padoTa B ayAUTOPUHI 10
CamocrosiTenpHas padoTa 10
10-12 KoHTposbHbIE pabOTHI IO MPAKTHKE 40
KonTtponbHas paboTa 1o TeOpeTHIECKOMY 40
MaTepuany
UTOI'O 100
DK3aMeH 100
OO01muii UTOT 3a CEMECTp 100

CooTBeTcTBHE 0AJITIOB OLICHKC

KoIM1ecTEO GAILIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | Dxk3amen, auddepeHInpoBaHHBINR 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 3a4TEHO
75-79 C 3a4TEHO
Lk, D YIIOBJICTBOPUTEIILHO 3AUTCHO
60-69 E 3a4TEHO
35-59 FX HE 3aUTEeHO
0-34 = HEYJIOBIETBOPUTEIHHO 1o 3a9TeH0

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLECCA

VYuebnsie 3ansaTus npoBoasaTcs B ['maBuom kopmyce ol (r. Honenk, np. ['yposa, 6).
Jnis mpoBeneHHs 3aHATHI TpeOyeTcs ayauTopus, 0O0OpyAOBaHHAs MEJIOBOW WM MapKepHOU
JIOCKOW, MYJIbTUMEIUWHBIM MPOEKTOpP M HSKpaH, HOYTOYK, KOMIUIEKT y4eOHOW Mmebenu ais
CTYACHTOB, pabodyee MeECTO IIpernojaBatelns, BbIXOJ B VIHTepHET — NpPOBOJHOW WM C
ucnons3oBanueM Wi-Fi.

Jlist caMOCTOSITETIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECyPChI
Hayunoil O6MOIMOTEKH YyHUBEpPCUTETAa U JPYIHMX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yuyeOHO-MeTOIMUecKoe oOecreyeHne, NpPeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
['maBHoOroO KOpmyca (ayxa. 605).

OOyuaronecss HUMEIOT BO3MOXHOCTb  HCIIOJIB30BaTh y4eOHBIE MaTepHalbl 10
JTUCIIUTIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa awcTaHIMOHHOTO 0O0pa3oBaHUS
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OI'bOY BO «lonl'Y». Ilpu u3ydyeHMM OUCHUIUIMHBI MOTYT MPUMEHSATHCA DJIEKTPOHHOE
06yquHe U JUCTAaHIIMOHHBIC 06p&30BaT€JIBHBIe TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCA TEKYIIUA KOHTPOJIb 3HAHUM OOyYaroUIMXCsi Ha OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOI paOOTHI.

10. PEKOMEHIAYEMAA JIMTEPATYPA

10.1. OcHoBHas nuTEepaTypa
1. Kyapseues, Jles /JI. Kypc maremarnueckoro anamuza: B 3 T.: [Yue06. st pus.-mar. u
uHK.-pu3. cnerumansHocrei By3oB]. T. 1,2,3 / JI. JI. KynpsiBues. - 2. uza. - M.: Beicmn. mik.,
1988.
2. COopHUK 3aJa4 IO MaTeMaTUYecKoMy aHamu3y: [Yued. mocoOue s WHXK.-TEXH.
crnenuansHocteit By3oB]. T. 1,2,3 / JI. JI. Kynpssues, A. JI. Kyracos, B. 1. Uexnos, M. U.
[a6ynun ; [ox pen. JI. J1. Kynpsiuesa. - M. : Hayka, 1984-2003.

10.2. JlomonHUTENIHHAS JIATEPATYPA

3. ®uxrtenronsl, [. M. OCHOBBI MaTeMaTHYECKOr0 aHalu3a: YUeOHHK Ul MeXaH.-MaT. (ak.
roc. YH-TOB 1 yueb. mocobue mist pus.-mar. ¢ak. nen. uH-1oB : B 2 1./ I'. M. ®uxTeHrop1. -
5. m3a. - M. : Hayka, 1968.

4. lemunoBuu, b. II. COopHUK 3a1a4 ¥ yNpaXHEHUM MO MATEMATHUYECKOMY aHalu3y: y4eo.
nocobue st By3oB / b. I1. lemunoBuu. - M. : ACT : Actpens, [2009]. - 558 c.

5. Mamapos, Il. A. BBeaenme B aHanm3 [DIEKTPOHHBIN pecypce| : y4eOHO-METOIUYECKOE
nocobue / I1. A. Mamapos ; - Jlonenk : [[lorHY], 2017.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAasA OondbaHMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMarnuonHas cucrema /| MunucrepctBo KynbTyper P®; Poccwuiickas
rocyaapcTBeHHas oubnroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
31.03.2025). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: IMeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 31.03.2025). — Pexum mocTyma: i aBTOPU30B.
[OJIb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas »snextponnass Oubnuoreka «KubepJlenunkay: caiit / Accouuamms
«OtkpeiTas Haykay. — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamieHus:
31.03.2025). — Pesxum moctyna: cBoOOAHBIH. — TeKCT: 371eKTPOHHBIIH.

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

https://e.lanbook.com (mata obpamenus: 31.03.2025). — Pexum mocryma: uznanus CereBoid
3JIEKTPOHHOM OMOIMOTEKH, Il aBTOPU30B. MOJIb30BaTeNnel. — TeKcT: 3IeKTPOHHBIH.

S, IBC IOpaiiT: snekTpoHHass OubinoTeuHas cucrema: caT. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata o6pamenus:: 31.03.2025). — Pexum
JOCTyTA: W3JaHUs CBOOOJAHOTO JIOCTYyIa, JJIsi aBTOPW30B. IMOJIb30oBarenei. — Tekcr:
JJIEKTPOHHBIN.

6. Dy1eKTPOHHO-0ubInoTeuHast cuctema Jloul'Y: caiit / ®I'BOY BO «lonl ' V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 31.03.2025). — Pexum
noctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIN.

7. JJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 31.03.2025). — PexxuMm gocTyma: TMOMCK CBOOOIHBIN, 3JICKTPOHHbBIE
JIOKYMEHTBI — 11 nonb3oBareneit Joul'y.
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8. Ouexktponnblii apxuB [doul'Y: pazgen caiitta / Hb Jounl'Y. — Tekcr:
anektponusii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
31.03.2025). — Pexum gocTyIma: CBOOOIHBIIA.

12. IIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (kopnoparusnast nunien3us Joal'Y Ne 46484614)

2. Microsoft Office (kopnopatuBnas nuuen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark mist BeicInx y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuu GPL, Apache,
BSD a1 ¢cBOGOHOTO MPOTPAMMHOTO 0OCCTICUCHHS ).
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