MMUHHICTEPCTBO HAyKHU | BBICIIETO 00pa30BaHUs
Poccuiickoit. @enepanuu

denepanbHOE rOCYJAPCTBEHHOE OIODKETHOE
o0pazoBaTeNbHOE yUpe)XIEeHHE BBICIIEro 00pa3oBaHus
«JloHeuKuit rocy1apCTBEHHBIH YHUBEPCUTET»

®akynpTeT MaTeMaTHKU U HHOOPMAIIMOHHBIX TEXHOJIOT Wi
Kadenpa marematnyeckoro aHanmsa u AudpepeHIuanbHbIX ypaBHEHAN
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: BEWM
o
A. Mamapos
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PABOYAS IPOT'PAMMA JUCHUIIJINHBI
MATEMATHYECKH AHAJIN3
VYKpynHEHHas rpyIina HalpaBlIeHHH 09.00.00 MudopmaTuka U BBEIYHCIMTENbHAS
MOJITOTOBKH TEXHHUKA
[Tporpamma Beicero o6pa3zoBaHus [Tporpamma GaxanaBpuara
Hanpagienue moaAroToBKu 09.03.04 IIporpammHasi HH)XEHEPUS
[Tpoduib MOAroTOBKH [IporpammHasi HHXEHEpHUs
Kpamuduxanus bBakanasp
®opma 00yueHus ' OuHas

Pa6ouas nporpamMma ajantTupoBaHa s JIAIL
C OrpaHHYEeHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBbsl U HHBAJIHIOB
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PaGouyas mporpamma JuCUUIUIMHBL «MaTemaTH4ecKuii anaaus» 11 o0y4aromuxcs no
Hanpapyienuto noarotoku 09.03.04 Ilporpammuas wunxenepus ([Ipoduns: [lporpammuas
WH)KEHepHs), coCTaBjieHa Ha ocHoBaHWK (PellepalbHOr0 rocyapcTBEHHOTO 00pa3oBaTeIbHOrO
CTaHAapTa BbICLIEro oOpasoBaHusi — OakainaBpuarT 1o Hampasiaenuio noarotoskd 09.03.04
[IporpaMMHasi MEKEHEpHs, YTBEPXKACHHOrO MpHKa3oM MuHMCTEpCcTBa 00pa3oBaHus M HAYKH
Poccuiickoit ®enepaunu ot 19 centsdps 2017 r. Ne 920 (¢ usm. u gom.), [Topsiika opraHusanuu
M OCYLIECTBJCHUS O0Opa30BaTE/IbHON JEATENLHOCTH MO 00pa3oBaTe/ibHbIM I[pOrpaMMaM
BBICIIIEr0 00pa30BaHUs — MporpaMmam OakanaBpuara, IporpaMmaM CreHalnTeTa, porpaMmMamM
MarucTpaTyphl, YTBEPXKIEHHOTO TpHKa3oM MHHHCTEpCTBA HAyKM M BBHICHIETO 0OpasoBaHws
Poccuiickoit ®enepanun ot 06 anpens 2021 r. Ne 245 (¢ u3M. W JioM.), B COOTBETCTBHH C
yueGHBIM MJIaHOM, yTBepKaeHHbIM YueHsM coBeToM ®I'BOY BO «Jloul'Y» ans naGopa 2024
roja.

PazpaboTtunk:
JIOTEHT Kaeapbl MaTeMaTHYECKOTO aHAJIN3a 1
nuddepeHLHanbHbIX YPaBHEHUH,

KaH[. Qpu3.-MaT. HayK % A.1O. Banos

PaGouas nporpamma ono0peHa Ha 3aceaHud Kadeapbl MATeMaTHYCCKOro aHaiuza |
i hepeHInaTbHBIX YPaBHEHUH.
[Mpotoxon ot 26.03.2024 r. Ne 10.

3aBenyromuit kadeapoi 58/ B.B. Bomukos
COT'JIACOBAHO:
Jlexan daxynpTeTa MaTeMaTHKH U

UH(OPMALIMOHHBIX TEXHOJIOTH
28.03.2024 r.

N.A. MouceeHko

YueGHo-MeToAnuecKasi KoMuccHs GakyibTeTa MaTeMaTHKK U HHPOPMAIMOHHBIX TEXHOJIOTHH.
[Iporokon ot 27.03.2024 . Ne 3. % A

[Tpencenaresns JI. U. CensikoBa

PykoBoauTenb OCHOBHOH NpodecCHOHaNbHOM

0o0pazoBarenbHON MTPOrpamMMBl,
J-p pu3s.-mat. HayK, npod. E@ ~ A.C.Tonbues
26.03.2024 r.
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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOTPAMMGbI

1.1. TpebGoBaHus K NpeIBapUTEIbHOIN MOATOTOBKE 00YYaIOUIMXCS, MPEIIIECTBYOINE
Y COIyTCTBYIOLIME AUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3YyUEHUE TAHHOM:

0a30Bas MOATrOTOBKA 10 MaTeMaTUKe B 00bEME IPOrpaMMbl CPEIHEH HIKOJIBI.

1.2. JlucuuruimHbl, KypcoBble paOOThl W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpeIeCTBYOIIEe!

Metoapl  MaTeMaTM4eCKOro  MOJEJIMPOBaHMs,  BplumciurenbHas  MaTeMaruka,
KomnbrotepHas maremaTuka, [Ipon3BoacTBeHHas IpakTUKa: HayyHO-UCCIeI0BaTelbckas padoTa
(o0s3arenbHas), [IponsBoacTBEHHAS TPAKTHKA: MIPEIAUIIIIOMHAs MPaKTHKa (00s3aTeNIbHAas ).

2. OIIMCAHUME ANCHUIJIMHBI

2.1.006mas xapakTepucTHKa
HanmenoBanue nokasaresns
HasBanue oOpa3oBaTeabHOM TPOTrpaMMbl

3HaueHue nokasaress
09.03.04 TIporpamMmMHasi UHKEHEPUS
(ITpodus: [IporpaMmHas MHKSHEPHs)

[Iudp u Ha3BaHHE B COOTBETCTBHUH C
Y4eOHBIM IIJIAHOM

YacTth 00pa3oBaTeIbHON MPOrpaMMbl
KosnuecTBO 3a4eTHBIX eMHHMIL / BCETO YacoB

b1.5.9 Maremarnyeckuii aHajiu3

bazosasg gactn

14 /504

2.2.Pacnpenenenue 4acoB no (GopMaM U nepuoaaM 00ydeHus

OO011ee KOJIMYECTBO YaCOB
o = CcaMoOCTOS-
®opMma 2 | 38 .
> | S neKiu- | jJabopa- | MpakTH- | TEIbHOU dopma
00y4eHus 2| 3 BCETO
s OHHBIX | TOPHBIX | YECKHX | paboOThI+ KOHTPOJIS
KOHTPOJIb
Ounas 1 1 34 34 17 59 144 JK3aMeH
OuHas 1 2 34 34 34 114 216 3a4eT
OuHas 2 3 34 34 — 76 144 JK3aMeH
OuHast, BCero 102 102 51 249 504

3. HEJN JUCHUITJINHBI

VYray6sieHHast OJArOTOBKAa B OOJIACTH BEIIECTBEHHOT'O aHANM3a. Pa3BUTHE Y CTY/IEHTOB
a0CTPakTHOTO U JIOTMYECKOTO MBIIIJICHUS,, MaTeMaTU4YeCKOro Kpyro3opa U KYJIbTYpHI,
(dopMHpOBaHHE Yy CTYICHTOB HAay4HOTO IIOJXOJA, OBJIAJCHUE CTYAEHTAaMH COBOKYITHOCTBIO
MaTeMaTUYeCKUX 3HAHUN O IMOCIIEOBATEIbHOCTAX U (PYHKIMSIX, UX CBOMCTBAX; MPOU3BOIHBIX,
WHTErpajiax, BKIKOYasi KPUBOJIMHEMHBIC, KPATHBIE, UX IPUMEHEHMX; YUCIIOBBIX, CTCIICHHBIX U
(GYHKIMOHAJIBHBIX pPSAAaX; COBPEMEHHBIM MAaTE€MaTHYEeCKUM almaparoM JUisl JalibHEHIIero
UCIIOJIb30BaHUs B HAYKE U IIPUIIOKECHUSX.

4. KOMIIETEHLIM1 OBYYAIOLIEI'OCH, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEBI, X
NHAWUKATOPEHI U TNTAHUPYEMBIE PE3YJIbTATBHI ObBYYEHUA

4.1. KomnereHuun

OIIK-1. CnocobeH NpUMEHSTh E€CTeCTBCHHOHAYYHbIE U OOLICHMH)KCHEpPHBbIE 3HAHU,
METO/bl MAaTEMaTHUECKOTO aHAIN3a U MOJIEIIMPOBAHUS, TEOPETHUECKOTO U IKCIEPUMEHTAIbHOIO
UCCIIEIOBaHMS B IPO(ECCUOHATILHOM 1A TEIbHOCTH



4.2 luiukaTopbl KOMIETCHIIUN

OIIK-1.1. [TpumeHsieT KiIacCUYECKHEe METOJbl MaTeMaTH4eCKOr0 aHaju3a ISl pellieHus
(dyHIaMEHTAIBHBIX U IPUKIIATHBIX 337249 B IPO(ECCHOHATBHON NeSTeIIbHOCTH

4.3.Pe3ynbTarhl O0y4YCHHS

OIIK-1.1.1. 3naer ompeneneHus U yTBEPKACHMS, METOAbl PEIICHUS 3a4ay, IPUEMBI
JI0Ka3aTeNNbCTBA YTBEPKACHUIM, METOIbl MATEMAaTUYECKOTO aHAIN3a, IIPUMEHSIEMbIE JUIs pelleHus
npodecCHOHATIBHBIX 3aj1ay.

OIIK-1.1.2. YMeeT BBIOMpPATh M MCIOJIB30BaTh HEOOXOIUMbBIE MATEMATUUECKHE METOIbI U
BBIUHCIIUTENLHBIC CPECTBA, PEIIATh 3a/1a9l JUCIUILIMHBI (BBIYUCIATH TPECIIbl, IPOU3BOIHbIC,
UHTETpallbl, CyMMbl pSJOB; pacKiaabiBaTh (YHKIHUIO B psld,; MNPOBOIUTH HCCIEIOBAHUS
MOCIIE0BATEIHbHOCTEH, PYHKIIHIMA, PSIIOB).

OIIK-1.1.3. ApryMeHTHpOBAaHHO BBIOMpPAET METOJ| PEIICHHs 3aJadyH, YCTaHaBIIMBACT
CBOMCTBAa MaTeMaTHYECKUX O0OBEKTOB, 3aKOHOMEPHOCTH MEXIy HUMH, JOBOJUT PEIICHUE 3aaun
0 TpUEeMJIEMOro (YHCIOBOTO WM CHUMBOJIBHOTO) pe3yJibTaTa, OILIGHWBAET M AaHAIU3HPYET
MOJIYYEHHBIN pe3yJIbTaT, CTPOUT MATEeMATHYECKHUE MOJCIIH IJisi perieHus: MpoecCuOHAIbHBIX

3a1ad4.
5. IIPOTPAMMA JUCHUITJIMHBI

HazBanue TeMbl Kpartkoe coneprxkanue TeMbl (BOIPOCHI TEMBbI)
Pazgen 1. Beenenue B aHanu3 1.1. JleiicTBuTeNbHBIE 4YHUCIIA, TOYHBIE TPaAHH,
MOCJIEIOBATEILHOCTH (TPEIEII, CBOKWCTBA).
1.2. ®yskumu (cBOHcCTBa, rpaduku, Mpered,

HETPEPBIBHOCTH)
Paznen 2. luddepennmanbsaoe 2.1 IlpousBoaHast, muddhepeHmmal, mpaBuia
UCcYHUCIIeHUE PYHKIIUU OTHOM QG GepeHIIMPOBaHNs, TA0IUIA TPOU3BOIHBIX.
IIEPEMEHHOMN 2.2. CgoiictBa auddepeHUUpyeMbIX (QYHKINH,

IIPUMEHEHHE TPOU3BOJHOM.

Paznen 3. Heonpenenennsiii unrerpan | 3.1. Onpeaenenue, CBOMCTBA, TaOIHMIIA HHTETPAJIOB.
3.2. MeTo1bl HHTETPUPOBAHHUS

Pasnen 4. uterpan Pumana 4.1. Onpenenenue, cBolicTBa MHTETpasia Pumana,
YCIIOBUSI UHTETPUPYEMOCTH.

4.2. Beruncnenue nnrerpana Pumana.

4.3. IlpumeHenue unrerpaisa Pumana.

Pazgen 5. Yucnossle psaasl 1 5.1. CBoiicTBa ps0B.
(yHKIIMOHATIBHBIE PSIZIbI 5.2. [Ipu3Haku CXOqUMOCTH PSIIOB

5.3. CteneHHbIE psbl M MX CBOMCTBA
Paznen 6. luddepenumansuoe 6.1. Tononorust Rm, npenen, HenpepbIBHOCTS,
ucyucieHue GyHKIui MHOTUX CBOWCTBA HEMIPEPBIBHBIX (YHKIIUH.
IIEPEMEHHBIX 6.2. IIpon3BoaHAas O HAIIPaBJIEHUIO, YAaCTHBIE

POU3BOJIHBIE, MU depeHInal, rpaJueHT,
MIPOU3BOJHBIE U AU PepeHInanbl BEICUINX MOPSIKOB
U CIIOKHBIX (DYHKITHA.

6.3. ®opmyia Tennopa, 3KCTPEMYM U YCIOBHBIN
HKCTPEMYM, HauOoJIbllIee U HAaMMEHbIIIee 3HAUEeHUs,

SIKOOMaH.
Paznen 7. KpaTHble nHTErpasibl 7.1. Onpenenenuie, reoMeTpUUECKas MHTEPIIPETALIHS,
CBOICTBA.
7.2. Boluncnenue, 3aMeHa MePEeMEHHBIX
Paznen 8. KpuBosinHeitHbie 8.1. Onpenenenus, CBONCTBA KPUBOJIUHEHHBIX
HHTErpaibl HHTErpaIoB.

8.2. Beruncienne KpUBOJWHEWHBIX HHTETPAJIOB.
8.3. IlpuMeHeHUs: KPUBOJIMHEHHBIX HHTETPAJIOB.




6. CTPYKTYPA U COAEPXAHUE IUCHUITIIMHBI

6.1.®opma oOyuenust — oynas, Kypc — 1, cemectp — 1

HanmenoBanms pa3aciioB U TEM

KommuecTBo yacos

Jlexn. | Jlab6op. | Ipakr. | CPC+K | Beero
Pasnen 1. Beenenue B ananus 18 18 9 30 75
JleficTBUTEIBLHBIE YHCIIa, TOUYHBIC TPaHH, 9 9 4 15 37
IIOCJIEI0BATEIbHOCTH (TIpEe/iesl, CBOWCTBA)
Oynkuu (CBOMCTBA, TpaduKu, Ipened, 9 9 5 15 38
HEIPEPHIBHOCTD)
Paznen 2. luddepennmanpHoe ncunucicHue 16 16 8 29 69
(GYHKIMU OJTHOW EepEeMEHHOM
[IpousBoaHas, quddepeHnnan, npaBuia 8 8 4 15 35
Qg QepeHpoBanus, Tabauna
IIPOU3BOJIHBIX
CoiictBa muddepeHunpyempix GyHKIHHA, 8 8 4 14 34
IPUMEHEHHE TPOU3BOIHON
NTOTI'O 3A CEMECTP 34 34 17 59 144
6.2.®opma oOyueHust — o4yHas, Kypc — 1, cemectp — 2
HaumeHoBaHus pa3zienoB U TeM Kosiectso yacos
Jlexu. | Jla6op. | IIpakr. | CPC+K | Beero
Pasnen 3. HeonpenieneHHbIN HHTErPal 12 12 12 38 74
Omnpenenenue, CBOMCTBA, TabIUIA 6 6 6 19 37
WHTETPAJIOB
MeTo bl HHTETPUPOBAHUS 6 6 6 19 37
Paznen 4. nterpan Pumana 14 14 14 38 80
Ompenenenue, cBoicTBa nHTErpasia Pumana, 4 4 4 12 24
YCIIOBUSL HHTETPUPYEMOCTH
Brruncnenue naterpana Pumana 5 5 5 14 29
[Ipumenenue nnrterpaia Pumana 4 4 4 12 24
Paznen 5. Hucnoskie psasl U 8 8 8 38 62
(YHKIMOHATIBHBIE PSIIbI
CBoiicTBa psAJI0B, TPU3HAKU CXOTUMOCTH 4 4 4 19 31
psIoB
CreneHHbI€ psijibl M UX CBOWMCTBA 4 4 4 19 31
NTOTI'O 3A CEMECTP 34 34 34 114 216
6.3.Popma o0yueHHs — O9HasA, Kypc — 2, ceMecTp — 3
HawnmeHoBaHUs pa3enoB u TeM Komiecto wacos
Jlexu. | Jla6op. | Ilpakrt. | CPC+K | Beero
Paznen 6. luddepenmanbaoe ncuucienmue 12 12 26 50
GYHKIHMH MHOTHX ITEPEMEHHBIX
Tononorust Rm, npenesn, HeNpepbIBHOCTD, 2 2 6 10
CBOMCTBA HEMPEPHIBHBIX (PYHKITHIA
IIpon3BoiHas IO HANIPABJIEHUIO, YACTHBIE 4 4 10 18
MIPOU3BOJIHBIE, MU PepeHnaN, rpaJueHT,
MIPOU3BOIHBIC U TU(PEPEHITNAIIBI BBICIINX
MOPSIAKOB U CJIOKHBIX (PYHKIIHIA




®opmyna Telinopa, SKCTpeMyM U yCIOBHBIN 6 6 10 22
IKCTPEMYM, HaUOOJIbIlICe U HAMMEHBIIICE

3HAYCHUS, IKOOUAH

Paznen 7. KpaTHbie nHTErpasibl 12 12 25 49
Ornpenenenue, reoMeTpuyecKas 6 6 12 24
WHTEepIpETAIHs, CBOWCTBA

Brruucienue, 3aMeHa mepeMeHHbIX 6 6 13 25
Pa3nen 8. KpuBoauHeiiHbIe HHTETPAJIbI 10 10 25 45
Omnpenenenusi, CBOMCTBA KPUBOJMHEHHBIX 4 4 10 18
MHTETPAJIOB.

BrruncieHne KpuBOJIMHEHHBIX HHTETPAJIOB 4 4 10 18
[TpuMeHeHHs KPUBOJIMHEHHBIX HHTETPAJIOB 2 2 5 9
NTOI'O 3A CEMECTP 34 34 76 144
NTOT'O ITO KOMIIOHEHTY OIIOIT 102 102 51 249 504

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) IIJISI TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTH, TIPOMEXYTOYHOU ATTECTALIMN

7.1. KoHTpOJIbHBIE BOITPOCHI
Pasnen 1. Beenenue B ananus

OyHKIMH U UX 00IIKe CBOWCTBA.

JleMMBI 0 OECKOHEYHO MaJIbIX.

ocoakrwhE

IloamocneaoBaTeIbHOCTH.

Apudmernueckue JeHCTBUS U Npeaed.
beckoHeuHo 6oblINe Mocae10BaTeIbHOCTH, CBOMCTBA, CBA3b ¢ OECKOHEYHO MaJIbIMU.
CpaBHeHne OECKOHEUHO OOJBIITNX.

[Ipenesn nmocnenoBaTeabHOCTH, CBOMCTBA.

3aMeyvarenbHble Mpeaesbl Ui QyHKIHUHA.

7
8. Ilpenen ¢pyHKIMHU, CBOMCTBA.
9.
1

0. Kputepuii Komm cXOZMMOCTH MOCIIEI0BATEIHLHOCTH,

GbyHKIUH.

11. CpaBHeHue QyHKLNH, SKBUBAJIEHTHOCTD, TA0JIUIIA.

12. HenpepbIBHOCTH (PYHKIIUH B TOYKE, CBOHCTBA HEMPEPHIBHBIX B TOUKE (PYHKIINH.

13. HenpepbIBHOCTh Ha MHOXECTBE, CBOICTBA.

MHoxecTBa B ornepanruu ¢ HUMH, YUCJIOBBIC MHOKCCTBA, TOYHBLIC I'PAHH.

Paznen 2. luddepenuunanbHoe ucuncienue GyHKIUN OHOM epeMeHHOR

14. TlpousBoaHasA, TeOMETPUUYECKUN U PUINYECKUIT CMBICII.
15. ITpaBuna quddepeHpoBanus, TabauIa MPOU3BOIHBIX.
16. OcHOBHBIE TEOpPEMBI TU(HEPEHITHATEHOTO HCUUCIICHHS.

17. IlpaBuno Jlonurasns.

18. IIpou3BoaHbIE cTapIIUX MOPsAKOB, hopmysa Ternopa.
19. IIpu3Haku MOCTOSIHCTBA 1 MOHOTOHHOCTH, YKCTPEMYMBI.

20. BpIyKJIOCT ¥ TOUKH TIepernoa.

21. luddepennnai, ero reoMeTpuIecKuii CMBICIL.

Pa3nen 3. HeonpeneneHHbIi HHTErpas
22. TlepBooOpa3Hasi, HEONpeACICHHBIN HHTETPaJ.

23. MeToapl HHTEIPUPOBAHMUSI.
24. Tabnuiia UHTETPaJIOB.

25. nTerpupoBanue parioHaIbHBIX TIPOOeH.

CYILLIECTBOBaHMsI TIpeJena
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26. nTerpupoBanue UppaioHaIbHOCTEH.
27. laterpupoBaHue TPAaHCIEHACHTHBIX (DYHKITH.

Paznen 4. UnTerpan Pumana

28. Unrerpan Pumana, cBoiicTsa.

29. MeTto1bl BBIYUCIICHUS ONPEEeIEHHOr0 HHTErpasa.
30. CgoiicTBa (pyHKIMI, HHTETpUPYEMBIX 110 PuMany.
31. Kpurepuit ”HTETpUPYEMOCTH.

32. Knacchl MHTETpHPYEMBIX (PYHKIUH.

33. [Ipumenenus uarerpasia Pumana.

Pazgen 5. YUucnossie psaabl U GYHKIIMOHAILHBIE PSIIBI

34. Yucnosoii psin, ero cymma. Heobxoaumoe yciioBre CXOAUMMOCTH.
35. [Ipu3HaKu CXOIUMOCTH 3HAKOIIOCTOSTHHBIX PSIOB.

36. Psij1pl ¢ MpOM3BOJILHBIMY YWICHAMU, TIPU3HAKU CXOJIUMOCTH.

37. CBoiicTBa CXOAAIIMXCS PSIOB.

38. CrenicHHBIE PSAJIBI, CBOMCTBA, PAINYC U MHTEPBAI CXOANMOCTH

Paznen 6. luddepennmansnoe nucuncienue GyHKINI MHOTHX IEPEMEHHBIX

39. Tomonorus npoctpancTBa Rm.

40. TTocnenoBaTeTbHOCTH 3JIEMEHTOB METPUUYECKOTO IIPOCTPAHCTBA, €€ MPeIe.

41. dyHKIMM HECKOJIBKUX NEPEMEHHBIX, NPeJieN, HeNPEPbIBHOCTh, CBOMCTBA.

42. TIpon3BoaHAs IO HAPABJICHUIO, YACTHBIC TPOU3BOIHBIC, TPATUCHT.

43. Tuddepenman pyHKINN HECKOJIBKUX MEPEMEHHBIX, TU(PPEpeHInPYEMOCTb.

44. T'eomeTpuIecKre MPUIIOKEHUS: BEKTOP HOPMaJIH, KacaTeJIbHAs TNIOCKOCTb.

45. HesiBHO 3aanHast QyHKIMs, e€ nuddepeHupoBaHue.

46. ITpousBoanpie ¥ audQepeHnnansl CTapmux MOpsSAKoB. VHBapHaHTHOCTH (HOPMBI
nepsoro nuddepeHuana.

47. ®opmyna Teitnopa st PyHKIIMM MHOTHX TIEPEMEHHBIX.

48. DkcTpeMyM (YHKIIMU MHOTHUX IT€PEMEHHBIX.

49. YcnoBHBIN IKCTPEMYM (PYHKIIMHA MHOTHX IT€PEMEHHBIX.

50. TouHsle rpanu GYHKIHMU MHOTHUX NTEPEMEHHBIX HA MHOXKECTBE.

Paznen 7. KpaTtHble uHTErpaibl

51. MHTterpan no napasuienaenuneny, CBONCTBa, BHIYMCICHUE.

52. nTerpan no orpaHMuY€HHOMY MHOXECTBY, CBOMCTBA.

53. Berunciienne uHTErpaia 1mo npaBuIbHOMY MHOYKECTBY.

54. MuoxecTtBa Mepbl HyIb 110 XKopaany u JleGery, usmepumsie no XKopaany MHOXKeCTBA.
55. 3ameHa nepeMeHHBIX B KpaTHOM HHTerpaie Pumana.

Paznen 8. KpuBonuHeiHbIe HHTETPAITBI

56. CripsimiisieMble KpUBbIE, €CTECTBEHHAsI TapaMeTpu3aLusl.

57. KpuBonuHeHbIN HHTETpal IEPBOTO POJia, CBONCTBA, BHIYHCIECHUE.
58. KpuBonuHeWHbIH HHTErpajl BTOPOro POAa, CBOWCTBA, BEIYUCIICHHE.
59. ®opmymna ['puHa, HE3aBUCHMOCTB OT ()OPMBI ITYTH HHTETPUPOBAHHS.

7.2.Temsl noxmanos (pedepatoB)

KoHTponpHbIe paboThI O MPaKTUKE BKIIOYAIOT 33/1aHUs YKA3aHHBIX THIIOB.

Paznen 1. BBenenue B aHanm3: HaX0XKAECHUE MPeIelia OCIe10BaTEIbHOCTH;, UCCIEIOBAHNUE
CXOJIMMOCTH TIOCJICIOBATEILHOCTH, HAXOXKIECHWE YACTUYHBIX MPEACIIOB, BEPXHETO0 M HUKHETO
MPENeoB; HaxOXACHHWE IMpeaena (QYHKIUU (MPU TIOMOIIM MPeoO0pa3oBaHUM, CBEACHHS K
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3aMevaTeNbHbIM, 3aMEHbI Ha SKBUBAJICHTHBIC; UCCIIEOBAHNE HETIPEPHIBHOCTH (PYHKLIUU B TOUKE
Y Ha MHOKECTBE; HaXOXKICHHE aCUMITOT.

Paznen 2. luddepenunansaoe ncuncienne GyHKIUH OTHON MEPEeMEHHON: HaXOXKICHHUE
MPOU3BOJIHBIX (DYHKIIMU pa3HBIX MOPSAIKOB; HAXOXKICHHE YpaBHEHUS KacaTelIbHON U HOpMallu K
rpaduKy (QYHKIUH; HaXOXKICHUE YIila MEXAYy KPHUBBIMH; pa3jioKeHHe (YHKUUHU 1O (dopmyIie
Teitnopa; nHaxoxzaeHue mnpenena (yHkuuu (mpu nomomu npaBwia Jlonmurtans u Gopmyst
Teiinopa); ucciaenoBaHWE Ha MOHOTOHHOCTh M OKCTPEMYMBI;, HAXOKJICHHE HAWOOJBIIETO WU
HAaUMEHbIIETo 3HaueHusl QYHKIUU HAa MHOXKECTBE; HAXOKICHIUE MHOXKECTBA 3HAUeHUH (YyHKIUY;
UCCIIEIOBAaHHE Ha BBIMYKIIOCTh; TIOJHOE UCCIIEOBAaHUE U TIOCTpOeHUE Tpaduka GpyHKIHH.

Pa3znen 3. HeonpeneneHHbll HHTErpal: HAXOXKIECHUE NMEPBOOOPA3HBIX MPU MOMOIIU BCEX
METO/IOB: CBeleHHEe K Tabnuie (JIMHEHHOCTh M TOXXISCTBEHHBIC NpPeoOpa3oBaHUs), 3aMEHa
(BHEeceHuWe moJ1 3HaK auddepeHimana), moJACTaHOBKa (3aMeHa), 110 YacTsIM, palldOHaIbHBIC IPOOH
(paznmokeHHE Ha DJJIEMEHTapHbBIC), HppaIMOHATBHOCTH (TIOJACTaHOBKU YeObIméBa, Oinepa,
nuddepeHIaIbHBINA OMHOM), TpPaHCIICHACHTHBIC byHKIIUN (yHUBepcanbHas
TPUTOHOMETPHUYECKAs TOICTAHOBKA).

Paznen 4. Unterpan Pumana: BbIYMCIIEHHE OMPEICICHHBIX MHTETPAoB (BCE METOABI U
TUNBL JJI HEONPEICNCHHBIX WHTETPajoB + aIJIUTHUBHOCTH); NMPHUMEHEHHE HHTETPAJOB [
BBIUMCJICHHSI TUTOIIA/Ieil MHOKECTB Ha IUIOCKOCTH, 3aJJaHHBIX B IEKAPTOBOM U MOJISIPHOI cCUCTeMax
KOOpAWHAT, 00BEMOB TI0 TIONIEPEYHBIM CEYCHUSIM, 00BEMOB TeJl BPAIICHHUS, JJTMHBI TyTH KPUBOA.

Paznen 5. UucnoBsie psapl: NCCIEA0OBAHNE YUCIOBBIX PSAOB HA CXOAUMOCTH (a0COMIOTHYIO
U HeaOCOJIOTHYI0); BBIYUCIICHHE CyMMBI psifa (TOYHOE W TNPHUOIMKCHHOE), HCCICIOBAHUC
CTETNICHHBIX PSAJIOB HA CXOAUMOCTb, pasnokeHue ¢ynkuuu B psn Teinopa (MakiopeHa);
BBIYHUCIICHHE OECKOHEYHBIX CyMM (YHCIOBBIX M CTETICHHBIX PSJIOB).

Pazmen 6. JuddepeHunanbHoe HCUYUCICHUE (QYHKIMM MHOTUX TEPEMEHHBIX:
XapaKTepUCTHKA TOYEK (BHYTPEHHSS, BHEIIHSA, TPAHWYHASA, TpeAeibHas, M30JUPOBAHHAS) H
MHOXECTB (OTKpBITOE, 3aMKHYTO€, OIpaHHYEHHOE, JIMHEHHO CBA3HOE, BBITYKJIOE, KOMIIAKTHOE,
o0nacTtb, 3aMKHyTass 00JacTh); HaXOXJAECHUE TMperena (QYHKIMM MHOTHMX IEepEeMEHHBIX
(uccneoBaHUE Ha CYLIECTBOBaHME IpenieNa); HaxXOXJIEHHE YaCTHBIX MPOMU3BOJHBIX Pa3HBIX
MOPSIIKOB, BKIIIOYAs! CIIOKHYIO M HESIBHO 3aJIlaHHYIO (DYHKIUIO; HccieqoBaHue (DYHKIIMA MHOTHX
HNEepeMEeHHbIX Ha Au(QepeHInpyeMOoCTh; HaxoxaeHue IudQepeHIagoB NepBoro U BTOPOTro
nopsijika; cocraBienue ¢popmyisl Teitnopa st QyHKIUHM MHOTHUX TEPEMEHHBIX; MCCIEeI0BaHNE
(YHKIMM MHOTHUX IEpEMEHHBIX Ha JIOKAIbHBIH JKCTPEMYyM; MCCIEJOBAaHUE HA YCIOBHBIN
IKCTPEMYM; HaXOKICHHWE TOYHBIX TPaHE; COCTABICHNE YPAaBHCHHUN KacaTeIbHONH M HOpPMaNH K
KPHUBOH M MMOBEPXHOCTH.

Paznen 7. KpaTHble MHTErpalibl: pacCTaHOBKA MPEAEIIOB HHTETPUPOBAHMUS, 3aMEHA ITOPSIIKA
MHTETPUPOBAHMS; IEPEXO B IBOTHOM MHTETpajie B MOJSPHYIO CUCTEMY KOOPJIMHAT, B TPOHHOM —
B IWIMHAPUYECKYIO B C(HEPHUECKYI0 CHCTEMY KOOPIWHAT;, BBIYHMCICHHE JBOHHOTO, TPOWHOTO
MHTETPaJIOB, BBIYMCICHHE TUIONAAeH 1 0OBEMOB.

Pazmen 8. KpuBonmHeiiHbIE WHTETpajbl: BBYHCICHHE KPHUBOJIMHEHHBIX WHTETPAJIOB
NEepBOrO M BTOPOrO pOAa; HpuUMeHeHHe ¢GopMynbl ['pruHA; NpUMEHEHHE KpPUBOJIMHEHHBIX
HUHTETPAJIOB.

KonrtponbHas paboTa 1mo mpoBepke TEOPETHUYECKUX 3HAHUN — MO M3YyYCHHBIM TeMaM, C
UCTIOJIF30BaHUEM YKA3aHHBIX BBINIE KOHTPOJIBHBIX BOITPOCOB.

7.3.0nrcanne coiepkaHus YK3aMEHAIIMOHHOTO OmteTa

B xaxmom wu3 ceMecTpoB, B 3aBUCUMOCTH OT BEACHHS Y4eOHOTOo mpolecca B
TpaAUIIMOHHOM (O4HOM) ¢dopMaTe WM C WCIOJIB30BAaHUEM JJEKTPOHHOTO OOYYEHUS W
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH, COJAep)KaHue Ouiera MOXKET BKIIOYATh
TEOPETUYECKHE BOIMPOCH! (M3 MPUBEIEHHOTO BBILNIE CMKCKA WK Oojiee JeTalu3upOBAHHBIE) U
(W) IpaKTUYECKUE 3a/IaHUS 110 U3YYCHHBIM B JAHHOM CEMECTpE TeMaM (CM. BBIIIIE TUTIBI 33]1a4),
32 UCKJIIOYEHHEM, BO3MOXKHO, TPETHETO CEMECTPa, B KOTOPBIM BKIIOYAIOTCS OCHOBHBIE TEMBI U
THUIIBI 3124 110 BCEH TUCUUTUIMHE



8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT OBYHAIOUIMECSH

OOmiast omeHKa 3HaHUKM O0ydaroOMmMXCs MO AUcHUIUIMHE npoBoauTcs no 100-OammpHON
IIKaJIe MCXOJsl W3 MaKCHMyMa, NPUBEICHHOro B Tabmuue Huke. OpraHu3alMOHHO-y4eOHast
paboTa B ayMTOPHUU OIICHUBAETCS HA OCHOBE TAKUX KPHUTEPUEB KaK IOCEHIAEMOCTh 3aHSITHH,
CBOCBPEMEHHOE W Ka4eCTBEHHOC BBIIOJHECHUE JOMAIIHUX 3aJaHUil, aKTUBHOCTH BO BpEMs
NPOBEICHUS JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXICHHU TEKYLIETO H
IPOIICHHOI0 MaTepHalia, PEIICHUE 3a1a4 U T.I1.).

8.1.Cemectp 1

Howmepa pa3znenos Bunel padbot MaxcumasbHoe
KOJIMYECTBO OaJIJIOB
OpranuzaimoHHO-y4eOHast paboTa B Ay IMTOPUH B
CamocrosiTenpHas padbora 5
1-2 KoHTposbHbIe paboThI 10 IPAKTHKE 45
KonTtponbHast paboTa o TEOPETHIECKOMY 45
MaTepuany
HUTOTI'O 100
DK3aMeH 100
OO0muii UTOT 32 CeMecTp 100
8.2.Cemectp 2
Howmepa paznenos Bunet pabot Maxcimarbroe
KOJIMYECTBO OaJIJIOB
Opranu3ainoHHO-y4eOHast paboTa B Ay IMTOPUH 5
CamocrosTenbHas pabora 5
3-5 KoHTposbHble paboThI IO NPAKTHKE 45
KonTtponbHas paboTa o TEOpeTHIECKOMY 45
MaTepHany
UTOT'O 100
OO1muii UTOT 32 CEeMecTp 100
8.3.Cemectp 3
Howmepa pasnenos Bunsl pabot Maxcimaiboe
KOJINYECTBO OaIoB
Opranu3zallnoHHO-yuebHas paboTa B ayAUTOPUH B
CamocrosTenbHas pabora 5
6-8 KoHTponpHbIE pabOTHI TTO MPAKTHKE 45
KonTtponbHas paboTa o TeOpeTHIECKOMY 45
MaTepHuany
UTOTI'O 100
DK3aMeH 100
OOmmuii UTOT 3a CEMeCTp 100
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CooTBeTCTBYE 0AJLIOB OLIEHKE

O11eHKa 10 NATHOAUILHOM IIKaJIe
KomnunuectBo 6annos Z
s 100 ECTS | DOxk3amen, nuddepeHunpoBaHHbIN 3auet
3a4er

90-100 A OTJINYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C XOpOotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBJICTBOPUTEIHHO ATTOHO
35-59 FX HE 3a4TCHO

0-34 = HEYIOBJICTBOPUTEIHHO e 3aTeH0

9. OBECIIEYEHUME OBPA30BATEJIBHOI'O ITPOLIECCA JJI JINL C
OI'PAHMYEHHBLIMH BO3MOXHOCTAMUA 3[IOPOBbBA 1 MTHBAJINM/IOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE TOTOJHUTEIbHBIE METOAbI
00y4YeHHsI, TEKYIIIETO KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalli 00y4aroImuxcs B
3aBUCUMOCTH OT UX MHIMBHUIYaJIbHBIX OCOOEHHOCTEH:

1) JUISL CJICTIBIX U CJIA0O0BUISIINX

— JeKIUHU 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOI'O JOKYMEHTA, JOCTYITHOI'O C IIOMOIIbIO
KOMITHIOTEPA CO CHEIMATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUeHUEM;

— JUIs  BBIIOJHEHUS  3aJaHMsl Tpd  HEOOXOAMMOCTH  IPEJOCTaBIISAETCS
YBEIMYHBAIOIIEE YCTPOUCTBO; BO3MOXKHO TAK)KE MUCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOWCTB;

— MUCHbMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETUYEHHBIM IIPH(PTOM.

2) JUIS TITYyXHUX ¥ CTaOOCIBIIIAIIUX

— JIEKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— MUCbMEHHBIE 3aJ[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MMCbMEHHOH (opMe;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIAT] C HApYIICHUSIMH OTIOPHO-/IBUTATEILHOTO ammapara:

— JeKIMH 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOT'O JOKYMEHTA, JOCTYITHOI'O C IOMOIIbIO
KOMITHIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— MUCbMEHHBIE 3a[aHUs BBIIOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOW (JOpPME HMITM BBHIIOJHSAIOTCS B THCBMEHHON
(dbopme Ha KOMITBIOTEPE.

[Tpur HEOOXOIMMOCTH TIPETyCMaTPUBACTCS YBETMYCHNUE BPEMEHH IS TIOATOTOBKH OTBETA.

[Iponienypa  mpoBeAEHHs  NPOMEXKYTOYHOM  aTTecTallMd  JJIs  OOydYaroUIMXcCs
YCTaHABJIMBACTCSI C YYETOM WX HHIUBUAYAIBHBIX TICHXO(DHM3HUYECKHMX OCOOCHHOCTEH.
[TpomexyTouHas arTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypbl OIEHUBAHWS PE3YJIbTaTOB OOyYEHHUS JIONYyCKAeTcs C
UCTIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 10CTyl K MHPOPMAIIMOHHBIM U OubnnorpaduyeckumM pecypcam B CETU
WutepHer Ui Kaxaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPaHUYEHUSIM HX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA00BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTS TIIYXUX U CITa0O0CTBIIIAIIIX

— B IICUaTHOH opme;

- B (hOpMe 3IEKTPOHHOTO JJOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HAPYIICHUSIMU OMOPHO-/IBUTaTEIbHOTO arapara:
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— B IIEUaTHOH opme;
— B (pOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O I[TPOLIECCA

VYyebnsie 3ansaTus nposoasTcs B 'maBuom kopmyce ol (r. Honenk, np. ['yposa, 6).
s mpoBeneHus 1abopaTOPHBIX 3aHATHI TpeOyeTcs ayIuTopus, 000pyI0BaHHAST MEIOBON WU
MapKepHOH JTO0CKOW, MyJIbTUMEIUHHBINA POEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOI Mebenu
JUIsL CTYJEHTOB, pabouee MecTO IMpernojaBaTelis, BbIXod B MHTEepHET — HPOBOAHON WU C
ucnonp3oBanuem Wi-Fi.

Jlis caMocCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuHoii OMOAMOTEKM YHUBEpCHUTETa MU JPYTUX DJICKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeToInYeckoe oOecreueHne, MPeICTaBIeHHOe B Y4eOHO-METOJUYECKOM KaOWHeTe
['maBHOTO KOpIyCa (ayn.405).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIONIb30BaTh y4eOHbIE MaTepuanbl IO
TUCITUIUINHE, pa3MmenieHHbie Ha tiargopme Moodle LlenTpa mucTaHmuoOHHOTO 00pa3oBaHUs
OI'BOY BO «lonl'Y». Ilpu n3ydeHHH NUCUUIIIMHBI IPUMEHSIIOTCS AJIEKTPOHHOE OOydeHue U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIMH KOHTPOJb 3HAHMK OOYYalOmMXCS HAa OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3yJIbTATOB CAMOCTOSTEIILHON paOOTHI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Kynpssues, Jles /. Kpatkuil kypc Matemaruueckoro aHanusa : B 2 1. : Y4e0. mis
crynentoB By3oB. T.1 : JludbdepeHunanbHoe M MHTETPATHHOE WCUYUCICHUS (YHKIUHU OJTHOU
nepemenHoit ; Psanst / JI. 1. KynpsiBues. - U3n. 2-e. - Bucarunac : Alfa, 1998. - 400 c. T.2 :
HuddepenunanbHoe UM MHTErpajbHOE HCYHUCIEHUS (YHKIMH MHOTUX TIEPEMEHHBIX
["apmonnueckuit ananus / JI. 1. Kynpsisues. - U3a. 2-e. - Bucarunac : Alfa, 1998. - 384 c.

2. Tep-Kpukopos, A. M. Kypc maremarnyeckoro aHaimsa : [y4de6. mocobue st By30B]
/ A. M. Tep-Kpukopos, M. U. [llabynuHn. - 2-¢ u3a. - Mocksa : @uzmarnut : Ja6. bazoBbix
3uanui, 2007. - 672 c.

3. COopHHK 3ajgay MO MaTeMaTHYeCKOMYy aHanu3y: [YueO. mocoOue i MHXK.-TEXH.
crnenuansHoctet By3oB]. T. 1,2,3 / JI. JI. Kynpssues, A. JI. Kyracos, B. 1. Yexnos, M. H.
labynus ; [Tox pen. JI. JI. Kynpssuesa. - M. : Hayka, 1984-2003.

11.2. JlononHuTENbHAs JIUTEpaTypa

4., @uxrtenroiusll, I'. M. OCHOBBI MATEMAaTUYECKOI0 aHaIN3a: YYEOHHUK JJI19 MEXaH.-MaT.
¢ax. roc. yH-ToB U yueb. mocodue ais pus.-Mat. ¢ax. neq. uH-1oB : B 2 1./ I'. M. ®uxTeHromnm.
- 5. m3a. - M. : Hayka, 1968.

5. JemupoBuu, b. I1. COopHHK 33a7a4 ¥ yNpakHEHUH M0 MAaTEMAaTHYECKOMY aHAIU3Y:
yue0. mocodue ytst By30B / b. 1. JlemunoBuu. - M. : ACT : Actpens, [2009]. - 558 c.

6. Mamapos, [1. A. BBenenue B ananu3 [DIeKTPOHHBIN pecypc] : y4eOHO-METOUIECKOe
nocobue / I1. A. Mamrapos ; - Jlonenk : [[loaHY], 2017. — 126 c.

7. TpunmacoBa M.B. BBemenune B MareMaTH4ecKHil aHaIn3: Yy4eOHO-METOIUYECKOE
nocooue / U.B. I'punacosa, [1.A. Mamrapos. — Jlonenk: JIOHHY, 2021. — 110 c.
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12. ”TH®OPMAILIMOHHBIE PECYPCBHI

1. HauuonanbHasi 3JIEKTPOHHAas onbIMoTEKA (HOBb): dbenepaipHas
rocyaapctBeHHass mH@opMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — Pexxum joctyma: cBoOOIHBIN, moanucka. HeoOxoquma ycTaHOBKA ITPOTPAMMHOTO
obecrieueHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL.: https://elibrary.ru (mara oOpamenus: 01.09.2023). — Pexxum jmocTyma: Jjisi aBTOPH3OB.
IIOJIb30BaTeNe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas snexrponnass Oubnmoreka «KubepJlenunkay: cait / Accouuamms
«OtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum moctymna:
CBOOOIHBIN. — TEKCT: JEKTPOHHBIMN.

4, DNeKTPOHHO-OMOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTtyna: ajisi aBTOPH30B.
IIOJIb30BaTeNeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiit: snexTpoHHas OubinoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum noctyna: uis aBTOPU30B.
noJib30Bareneil. — TeKcT: AIeKTPOHHBIN.

6. DIeKTpPOHHO-0ubIuoTeuHasi cucrema Jloul'Y: caiir / ®I'BOY BO «lonl'Y». —

JHonenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 3JIEKTPOHHBIM.
7. DyiekTpoHHbII KaTajgor Hayunoii 6ubmmoreku Jlonl'Y: pasnmen caiita / Hb

Houl'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata o6pamienus: 01.09.2023). — Pexxum qocTyna: MOUCK CBOOOIHBIH, SIEKTPOHHBIE IOKYMEHTHI
— 115t monb3oBatened JJonl'y.

8. JaexTponHblii apxus lonl'Y: pa3aen caiira/ Hb JIonI'Y. — TekcT: 31eKTpOHHBIH
// OBC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JOCTyTa: CBOOOIHBIH.

13. ITIPOI'PAMMHOE OBECIIEYHEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark amst Beicmx y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nunensun GPL, Apache,
BSD m1s1 cB060JHOTO IPOrPaMMHOTO 00ECTIEYEHHUS ).
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