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Pabouas nporpamma nucruminHsl «MaTeMaTH4ecKni aHAJM3» Ui 00yJaromuxcs 1o
HanpasieHuio noarotoBku 09.03.04 Ilporpammuas wumxeHepust (IIpoduns: Ilporpammuas
MH)KEHEepUs), COCTaBlieHa Ha ocHOBaHUU (PefepanbHOro rocylapcTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa BBICIIEro oOpa3zoBaHMs — OakanaBpuar 1o HampasieHuto noarotoku 09.03.04
[TporpaMMHasi MHXXEHEpHUs, YTBEPKICHHOTO NpUKa3oM MuHHCTEpCTBa 00pa3oBaHMs M HAYKH
Poccuiickoit ®eneparmu ot 19 centsiops 2017 1. Ne 920 (c u3m. u o), [lopsiaka opranuzanuu
U OCYUIECTBICHHUA OOpa30BaTEeIbHOW JEATENbHOCTH 110 00pa30BaTeNbHBIM IPOrpaMMam
BBICIIET0 00pa30BaHus — MporpaMmamM OakanaBpuara, IporpaMMaM CIIeHUAINTETa, IPOrpaMMamM
MarucTpaTypbl, YTBEP)KICHHOTO IpHKa3oM MUHHCTEPCTBa HAayKHM M BBICIIETO 00pa3oBaHUs
Poccuiickoit @enepaunu ot 06 ampens 2021 r. Ne 245 (c u3M. U 1101.), B COOTBETCTBUH C
y4eOHBIM TUTaHOM, YTBepkaAeHHBIM YdeHbIM coBeToM PI'BOY BO «JloHI'Y» mis Habopa 2026
roja.
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1. MECTO AMCLMITJIIMHBbI

1.1.TpeGoBaHusi K MpeaBapUTEIbHON MOArOTOBKE OOYYaIOIIUXCS, MPEAIECTBYIONINE U
COMYTCTBYIOIINE TUCHHUILIUHBI, HA KOTOPBHIX OCHOBBIBAETCS U3YUECHUE JAHHOM:

0a3o0Basi MOATrOTOBKA [0 MAaTEMaTHUKE B 00bEME IPOrpaMMBbl CPETHEN IIKOJIBI.

1.2. luctMIuivHbl, KypcOBBIE pa0OThl M TMPAKTUKH, IJII KOTOPHIX OCBOCHUE JTaHHOUN
JUCIHUILTUHBI HE0OOXOIUMO KaK MPEe/IIeCTBYIOIIEE:

Metoapl  MaTeMaTW4ecKOro  MOJCNUpPOBaHMSA,  BbUMCIUTENbHAs  MaTeMaTHKa,
KommbroTeprass wmaremaruka, IIpom3BOICTBEHHAas NpPaKTHKAa: HAyYHO-HCCIIEIOBATEIBCKAS
pabota  (oOs3atenbHasi), Ilpou3BoAcTBEHHas  IpakTUKa:  NPEIIUILUIOMHAs  MPAKTUKA
(oGs3aTenbHAs ).

2. OIIMCAHME ANCHUIIJIMHBI

2.1.006mas xapakTepucTuKa

HaunmenoBanue nmoka3ares

3HayeHne moxKas3areis

Ha3zBanue 00pa30BaTeIbHOM MTPOrpaMMBbI
(manee — OII)

09.03.04 [IporpammHasi HHKEHEPUSI
(ITpoduns: [IporpammHas HHKEHEPH)

[[Indp u Ha3BaHHUE B COOTBETCTBUU C
y4€OHBIM TIJIAHOM

b1.b.14 MaremaTtrnueckuii aHains

Yacth 00pa3oBaTenbHOM MPOrpaMMbl

bazosasg gacts

KonndecTBO 3a4eTHBIX CANHUIL |/ Bcero 4acos

127432

B cnywae npembsBieHHs OT OOydaroulerocs WiIM €ro poaurtens (3aKOHHOTO
IIpEJICTaBUTEINSA) 3asBJICHUS Ha OOydeHHE MO aJalTHUPOBAHHOM 0Opa30BaTENbHOW IpOrpamme
BbICHIET0 00pa30BaHUs, MOJKPEIUICHHOTO 3aKIIOUYEHUEM IICHXOJIO0r0-MeIUKO-I1eAarornuyeckon
komuccun (IIMIIK) wnmu wmenuko-coumansHOM 3kcneptusbl (MCD) ¢ pexomeHnanusMu
CO3/IaHUsl MHJIUBUAyaJbHOW mporpamMmbl peabunuranuu u abwiurtatmu (MITPA), nannas
paboyasi mporpaMMa MOKeT OBITh aJalTUPOBAHA C YYETOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH
3JI0POBBS 00YUAIOILETOCH.

2.2.PacnpeneneHue 4acoB 1o GopmMam U neprogam o0yyeHHs

OO01m1ee KOJIMYEeCTBO YacOB
Dopma 2 § CaMOCTOS-
5 | 2 | neknu- | mabopa- | mpakTU- | TEIbHOMN dopma
00y4eHus 2| 3 BCEro
8 | OHHBIX | TOPHBIX | YECKHX | pabOThI + KOHTPOJIS
KOHTPOJIh
Ounast 1 1 17 34 93 144 JK3aMeH
Ounas 1 2 17 34 93 144 3a4eT
Ounast 2 34 34 76 144 JK3aMeH
OuHas, Bcero 68 102 262 432

3. HEJN JUCHUITJINHBI

VYray6neHHast OJArOTOBKAa B OOJIACTH BEIIECTBEHHOTO aHANM3a: Pa3BUTHE Y CTYIEHTOB
a0CTPakTHOTO U JIOTMYECKOTO MBIIIJICHUS,, MaTeMaTUYeCKOro Kpyro3opa U KYJIbTYpHI,
(dopMHpOBaHHE Yy CTYACHTOB HAyYHOTO MOJXOJA, OBJIAJACHUE CTYAEHTAaMH COBOKYIHOCTBIO
MaTeMaTUYeCKUX 3HAHUN O IMOCIEOBATEIbHOCTIX U (PYHKIMSX, UX CBOMCTBAX; MPOU3BOIHBIX,
WHTErpajiax, BKJIKOYasi KPUBOJIMHEMHBIC, KPATHBIE, UX NPUMEHECHMX; YUCIIOBBIX, CTCIICHHBIX U
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(YHKIMOHATBHBIX pAIax; COBPEMEHHBIM MAaTeMaTHUYECKUM amnmnapaToM Ui JalbHEHIIero
UCIIOJIB30BaHUs B HAYKE U IIPUTIOKECHHUAX.

4. KOMIIETEHLIMM OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHU S KOMIIOHEHTA OBPA3OBATEJIbHOM ITPOI'PAMMEI, X
NHAWUKATOPLBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUEHUS

4.1 KommnereHuun

OIIK-1. CnocobeH NpUMEHSTh E€CTECTBEHHOHAYYHBIE M OOIICHMH)KCHEPHBIE 3HAHWSI,
METO/Ibl MATEMATHYECKOTO aHAJIN3a U MOJICTIMPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO
UCCJIEIOBaHMSI B MPOPECCUOHANBHOMN 1eATeIbHOCTU

4.2 'niukaTopbl KOMIETCHIIUN

OIIK-1.1. IIpumeHsieT KJIacCHYECKUE METOJbl MAaTEMAaTHUYECKOI0 aHalv3a JJId PeIIeHus
dbyHIaMEHTAIBHBIX U IPUKIIATHBIX 331249 B TPOGECCHOHATBHON ACSITETLHOCTH.

4.3.Pe3ynbraThl 00y4eHHs

OIIK-1.1.1. 3naer ompeneneHUs W YTBEPKACHHS, METOAbl pEIICHUS 3ahad, NPUEMBI
JIOKA3aTeNbCTBA YTBEPXKICHUI, METOAbl MaTeMAaTU4YECKOTO aHalu3a, MpUMEHsIeMble s
penieHus npodeccuoHAIBHBIX 3a/1ad.

OIIK-1.1.2. YMeeT BBIOMpPATh M KCIOJIB30BaTh HEOOXOAUMbBIE MATEMATHUECKHE METOIbI U
BBIYHMCIIUTENbHBIE CPEJCTBA, pelIaTh 3aa4 JUCHUIUIMHBI (BBIYUCIATD MPEAEIbl, TPOU3BOIHBIC,
UHTETpalIbl, CyMMBI PSJOB; pacKkiaabBaTh (YHKLIHUIO B psil,; MPOBOJUTH HCCIEIOBAHUS
MOCIICI0BATEIHbHOCTEH, PYHKIIHIMA, PSIIOB).

OIIK-1.1.3. AprymMeHTUpPOBaHHO BBIOMpAeT METOJ pEIICHUs 3aJa4yH, yCTaHABIUBAET
CBOMCTBAa MaTEMaTHYECKUX OOBEKTOB, 3aKOHOMEPHOCTH MEXy HUMH, JTOBOJUT PEIICHUE 3a0a4n
0 TPUEMJIEMOro (YHCIOBOTO WJIM CHUMBOJIBHOTO) pe3yibTaTa, OLEHHWBAET U AaHAIU3UPYET
MOJTYYCHHBIA PE3YJIbTAT, CTPOUT MATEMATUYCCKUE MOJIEIH IS peuieHUs MPo(deCcCHOHATBHBIX
3ajad.

5. ITPOIT'PAMMA JTMCHUIIJIMHBI

HazBaHune TeMbl KpaTKOC COACPIKAHUC TCMbI (BOHpOCH TCMH)

Paznen 1. Beenenue B ananus 1.1. [leficTBUTeNnbHBIE YHWCIA, TOYHBIC TpaHU,
MOCIIe0BATENHHOCTH (TIpe/IeT, CBOMCTBA).
1.2. ®ynkuuu (cBoiicTBa, rpaduxu, mnpezen,

HENPEPbIBHOCTD)
Paznen 2. luddepenunansuoe 2.1 IlpousBoanas, nuddepeHnnan, npaBuia
ucUucieHue pyHKIHN OHOM Qg epeHMpoBaHus, TabIUIa TPOU3BOIHBIX.
MIEPEMEHHOMN 2.2. CsoiictBa nuddepeHupyembix (HyHKIUH,
IIPUMEHEHHE TPOU3BOJHOM.
Paznen 3. HeonpeneneHHbl HHTErpall 3.1. Onpenenenue, CBOMCTBA, TabIUIIA
MUHTETPAJIOB.
3.2. MeToibl HHTETPUPOBAHMS
Pa3znen 4. Unterpan Pumana 4.1. Onpenenenue, cBolicTBa MHTErpana Pumana,

YCIIOBUSL UHTETPUPYEMOCTH.
4.2. Beluucnenue unterpana Pumana.
4.3. [IpumeHenue nHTerpasia Pumana.

Paznen 5. UucnoBelie psasl 1 5.1. CBoiicTBa psiioB.
(GyHKIIMOHATIBHBIC PSI/IBI 5.2. Ilpu3HaKku CXOAMMOCTH PSIOB
5.3. CreneHHbIE psiibl M X CBOMCTBA
Paznen 6. [luddepenumanpaoe 6.1. Tononorust Rm, npenen, HeNpepbIBHOCT,

ucuMciaeHne QyHKIUH MHOTHUX CBOICTBa HEMPEPHIBHBIX (QYHKIIHIA.
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MIEPEMEHHBIX

6.2. Ilpon3BoiHAas 110 HANIPABJICHUIO, YACTHBIE
pOU3BOAHBIC, TU(depeHIa, TpaIueHT,
NPOU3BOJIHBIC U TU(PEepEeHITHATIBI BBICIIUX
HOPSIIKOB U CJIOXKHBIX (QYHKINH.

6.3. ®opmyia Teilsiopa, 3KCTPEMYM U YCIOBHBIH
IKCTPEMyM, HauOOJIbIIICe U HANMEHBIIIEeE
3HAYCHUS, SIKOOUAH.

Paznen 7. KpaTHbie uHTErpaibl

7.1. Onpenenenue, reoMeTprUICCKast
WHTEpIpeTaLys, CBOUCTBA.
7.2. Beuncnenue, 3aMeHa epeMEeHHbBIX

Paznen 8. KpuBosmHeiiHble HHTETpaJIb

8.1. Onpenenenus, CBOWCTBA KPUBOJIMHEHHBIX
WUHTETPAJIOB.

8.2. Beruncnenne KpUBOJMHEWHBIX HHTETPAJIOB.
8.3. IlpumeHeHus: KpUBOJIUHEHHBIX HHTETPAJIOB.

6. CTPYKTYPA U COAEPXXAHUE ANCHUITIIMHBI

6.1.dopma 0OyueHus — oyHasi, Kypc — 3, cemectp — 5

HanmeHnoBanus pas3zienoB u TeM Komiectso wacos
Jlexn. | Jla6op. | IIpakr. | CPC+K | Beero

Pasznen 1. Beenenue B ananus 9 18 47 75
JleiicTBUTENBHBIC YKCIIA, TOYHBIC TPAHH, 5 9 23 37
HIOCJICIOBATENBHOCTH (TIpeJiell, CBOMCTBA)
Oynkuuu (CBOMCTBA, rpaduKu, Ipeaed, 4 9 24 37
HENPEPBIBHOCTH)
Paznen 2. Iuddepennmanbroe ncuncinenne 8 16 46 69
(GYHKLIMU OJHOHN nepeMeHHOU
[TpousBonHas, nuddepeHiuan, npaBuia 4 8 23 35
muddepeHMpoBaHus, TabInLa
POU3BOJIHBIX
CgoiictBa qudepeHnmupyemMbIx GyHKITHIHA, 4 8 23 35
IpUMEHEHHE IPOU3BOTHOM
NUTOI'O 3A CEMECTP 17 34 93 144

6.2.Popma o0yueHus — o4Has, Kypc — 1, cemecTp — 2

HaunmeHoBaHus pa3/ienoB U TeM Komiectso 4acop

Jlexku. | JlaGop. | Ilpakr. | CPC+K | Beero

Pasnen 3. HeonpeneneHHblil HHTErpai 6 12 31 49
Omnpenenenue, CBOMCTBA, TabIUIA 3 6 15 24
UHTETPAJIOB
MeTo/1bl UHTETPUPOBAHUS 3 6 16 25
Paznen 4. aterpan Pumana 7 14 31 52
Omnpenenenue, cBoiicTBa nHTerpaia Pumana, 2 4 10 16
YCIIOBHS HHTETPUPYEMOCTH
Boruncnenue unrerpana Pumana 3 5 11 19
[Tpumenenue unTerpasia Pumana 2 &) 10 17
Paznen 5. Uucnossie psiabl 1 4 8 31 43
(YHKIMOHATIBHBIE PSIIBI
CaolicTBa psi10B, MPU3HAKU CXOIUMOCTH 2 4 16 22
psiI0B




CreneHHbIE psiibl M UX CBOWCTBA 2 4 15 21
NTOI'O 3A CEMECTP 17 34 93 144
6.3.®opma 00yueHus — oyHasi, Kypc — 2, cemectp — 3
HaumeHnoBanus pas3zienoB U TeM Kosmiectso Hacos
Jlekn. | Jlab6op. | Ilpakr. | CPC+K | Beero
Paznen 6. luddepennumanbHoe ncuuciIeHre 12 12 26 50
GYyHKIMH MHOTHX MTEPEMEHHBIX
Tononorust Rm, nmpenen, HEMPEpPLIBHOCT, 2 2 6 10
CBOWCTBA HEMPEPHIBHBIX (PYHKIIUI
[Tpon3BoHAs IO HAMPABIICHUIO, YaCTHHIE 4 4 10 18
pOU3BOJIHBIC, MU hepeHInal, rpaJieHr,
pOU3BOAHBIC U AU (HEpeHIINAIBI BBICIINX
HOPSIIKOB U CIOXKHBIX (DYHKIMH
®opmyna Teiinopa, SKCTpeMyM U yCIOBHBIN 6 6 10 22
IKCTPEMYM, HaNOOJIbIIICe U HANMEHBIIIEe
3HAYCHHMS, SIKOOMAH
Paznen 7. KpatHble HHTErpasbl 12 12 25 49
Ornpenenenue, reoMeTpuyecKas 6 6 12 24
MHTEpIIpPETalsi, CBOMCTBA
Brruncnenue, 3aMeHa mepeMeHHbIX 6 6 13 25
Paznen 8. KpuBonmHeHbIe HHTETpaJIbI 10 10 25 45
Onpenenenus, CBOICTBa KPUBOJIMHENHBIX 4 4 10 18
MHTEIPaJIOB.
Boluniciienne KpUBOJIMHENHBIX HHTEIPAJIOB 4 4 10 18
[TpuMeHeHust KPUBOJIMHEWHBIX HHTETPAJIOB 2 2 76 144
NUTOI'O 3A CEMECTP 34 34 76 144
WNTOI'O 1O KOMITOHEHTY OIIOII 68 102 262 432

7. OHEHOYHBIE MATEPUAJIBI (CPEACTBA) IIJISI TEKYIINEI'O KOHTPOJIAA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1. KoHTpOJIbHBIE BOITPOCHI
Pa3nen 1. Beenenue B anainns
@YHKIMH U UX 0011e CBONCTBA.

JleMMBI 0 OECKOHEUHO MAaJIbIX.

ouhkowdE

CpaBHeHue 0€CKOHEYHO OOJIBIIINX.
7. TloamociieqoBaTEIbHOCTH.
8. Ilpenen ¢pyHKIMH, CBOHCTBA.

9. 3ameuarenbHbIC IPEAEITBI TS (HYHKIIHA.

ApudmeTndeckue IeCTBUS U Mpeaed.
BeckoHeuHO OOJIbIIME IOCIEIOBATEILHOCTH, CBOMCTBA, CBSI3h C OCSCKOHEYHO MAJIBIMU.

Hpe;[en noCICaA0BaTCIbHOCTH, CBOICTBa.

MHoxecTBa 1 ornepanuu ¢ HUMH, YUCJIOBBIC MHOKCCTBA, TOYHBIC I'PAHU.

10. Kpurepuii Komm cxoIuMOCTH MOCIe10BaTeIbHOCTH, CYIIECTBOBAHUS Ipeaea pyHKIUH.
11. CpaBHeHnue GyHKIMI, SKBUBAJIEHTHOCTD, TaOIHUIIA.

12. HenpepbIBHOCTH (PYHKIIMH B TOUYKE, CBOICTBA HEMPEPHIBHBIX B TOUKE (PYHKIIUH.

13. HenpepbIBHOCTh Ha MHOXKECTBE, CBOMCTBA.



14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49.
50.

51.

Paznen 2. luddepennmanbaoe ucurciaeHue GyHKIIMH OJHOW MTEPEMEHHON
[Tpon3BoHas, FEOMETPUUCCKUN M (PU3UUECKUI CMBICIT.

[TpaBuna guddepenunpoanus, TadaUa TPOU3BOAHbBIX.

OcHoBHbIe TeopeMbl U} HEepeHIINaTFHOTO UCYHCIICHUSI.

IIpaBuio Jlonurans.

[TpousBoHBIE CTAPIINX TOPSIKOB, hopmyna Telimopa.

[Tpu3Haky NOCTOSTHCTBA U MOHOTOHHOCTH, SKCTPEMYMBI.

BoinyknocTs ¥ Touku neperuoa.

Huddepennunan, ero reoMeTpUUECKUA CMBICT.

Pa3nen 3. HeonpeneneHHbIN HHTErpas
[TepBooOpazHas, HeonpeAeIeHHbIH HHTErpal.
MeTo/1bI UHTETPUPOBAHUS.

TaGnuua uHTErpaos.

WHuTerpupoBaHue palioOHAIbHbIX APOOEH.
HuTerpupoBanue uppalyoHaIbHOCTEH.
WuTerpupoBanue TpaHCUEHISHTHBIX ()YHKIIHH.

Pa3nen 4. nrerpan Pumana

Nurerpan Pumana, cBoiicTBa.

Mertozab! BBIYUCIICHHS ONPEAECIICHHOIO HHTETPpaIa.
CpoiicTBa (hyHKIMH, HHTETPUPYEMBIX 10 Pumany.
Kpurepuii uHTErpUpyeMOCTH.

Knaccel unTerpupyemsix GpyHKIMA.

IIpumenenns narerpaia Pumana.

Pa3znen 5. HucnoBele psabl U GyHKIMOHATBHBIE PSIJIbI

Yucnosoii psn, ero cymma. Heo6xoaumoe ycioBre CX0AUMOCTH.
[Tpu3Haky CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PSJIOB.

Psnpl ¢ IpOM3BOIBHBIMU YJIEHAMM, TPU3HAKUA CXOAUMOCTH.
CBolicTBa CXOASIINXCS PAIOB.

CreneHHbIe psAbl, CBOWCTBA, paUyC U UHTEPBAI CXOAUMOCTH

Paznen 6. luddepenumanbuoe nucuncnenue GyHKIUH MHOTHX IEpEMEHHBIX
Tomnonorust npoctpancTea Rm.

[TocnenoBaTenbHOCTD JIEMEHTOB METPUUECKOTO IPOCTPAHCTBA, €€ MPEaei.
@YHKIMY HECKOJIBKUX NEPEMEHHBIX, MTPEJIeN, HEMPEPHIBHOCTh, CBOWCTBA.
ITpon3BogHas MO HAPABIIEHUIO, YACTHBIE TPOU3BOIHBIE, TPAJHEHT.
Huddepennnan GpyHKIINN HECKOIBKUX MEPEMEHHBIX, TUD(HEPEHIIUPYEMOCTD.
['eomeTpryeckue NpuIoKEHUs: BEKTOP HOpMaJH, KacaTelbHasl INIOCKOCTb.
HesBHo 3anannas pynkuus, e€ nuddepeHupoBanue.

[TpousBonuble U auddepeHnmansl  crapmmux HopsakoB. VHBapuaHTHOCTH  (HOPMBI

nepBoro auddepeHiuana.

®opmyna Telnopa ans GyHKIUN MHOTHUX ITEPEMEHHBIX.
OKcTpeMyM (PYHKIIMY MHOTUX ITEPEMEHHBIX.

VY ci10BHBIHN 3KCTpeMyM (DYHKIIMM MHOTHX IIEPEMEHHBIX.
TouHble rpaHu GYHKIIMM MHOTHUX TIEPEMEHHBIX HAa MHOYKECTBE.

Pa3znen 7. Kpatnble uHTerpasl
WHTerpan no napasiesenuneny, CBOMCTBa, BEIYNCIECHUE.
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52. nTerpain no orpaHUYeHHOMY MHOXKECTBY, CBOHCTBA.

53. Beruucienue uHTerpaia no npaBUIbHOMY MHOXKECTBY.

54. MuoxecTtBa Mepsl HyJb 110 JKopaany u JleGery, namepumseie o XKopaany MHOKECTBA.
55. 3amMeHa epeMeHHbIX B KpaTHOM UHTerpaie Pumana.

Paznen 8. KpuBoJinHEitHbIE MHTETpaIbI
56. CripsimiisieMble KpUBBIE, €CTECTBEHHAS TapaMeTpU3alusl.
57. KpuBosmHEeHHBIN HHTETpaj MEPBOTO poja, CBOWCTBA, BHIYUCIICHUE.
58. KpuBonmHelHHbIN HHTErpajl BTOPOTO PO/ia, CBOMCTBA, BEIYMCICHHE.

59. ®opmyna ['puHa, HE3aBUCUMOCTD OT (POPMBI ITYTU UHTETPUPOBAHUS.

7.2. Temsbl noknanoB (pedepaTon)

KontponbHbie paboThl MO MPaKTUKE BKIIOYAIOT 33/1aHUS YKa3aHHBIX TUIIOB.

Paznen 1. Bsenenue B aHanu3: HaXOXIEHHE TMpelena IOCJIEJOBATEIbHOCTH;
UCCIIEIOBAaHUE CXOAMMOCTHU TIOCIIEI0BATEIBHOCTH, HAXOXK/ICHNE YACTUYHBIX MIPEJIEIOB, BEPXHETO
U HIDKHEr0 MpesesioB; HaxoxJIeHue mpenena (yHKUMM (IpU HOMOLIM MpeoOpa3oBaHUM,
CBEICHUS K 3aMedaTeNbHBIM, 3aMEHbl Ha OSKBHBAJICHTHBIC, HCCIECIOBAHWE HEMPEPBHIBHOCTH
(GYHKLIUU B TOUKE U HA MHOXECTBE; HAXOKICHUE aCUMITOT.

Paznen 2. luddepennmnanbaoe ncuncienne GyHKIUN OJHOW TEPEMEHHON: HaXO0XKICHHUE
IPOM3BOJHBIX (DYHKIIMH Pa3HBIX MOPSAKOB; HAXOX/IEHUE ypaBHEHUs KacaTelbHON U HOpMaJIU K
rpaduky (QyHKIUHM;, HaXOXKIECHUE Yria MEXIy KPUBBIMH; pa3iokeHHe (QYHKIUH 10 (Gopmylie
Teiinopa; HaxoxnaeHue npeaena (yHkuuu (npu nomouu mnpasuina Jlomurans u Gopmysbl
Teiinopa); ucciaenqoBaHWE HAa MOHOTOHHOCTh M IKCTPEMYMBI; HAXOXKICHHWE HaWOOJIBIIETO M
HaMMEHBIIEro 3Ha4eHUs1 (YHKLIUU Ha MHOKECTBE; HaX0X/IEHHEe MHOYKECTBA 3HaUeHUH (YHKLINY;
HCCIIIOBAaHHE Ha BBIMYKIIOCTB; TIOJHOE UCCIIEI0BAaHUE U TIOCTpOeHKE Tpaduka PyHKIHH.

Paznen 3. HeompeneneHHbli HHTErpajl: HaX0XICHUE MEPBOOOPa3HbIX MIPU IMTOMOIIM BCEX
METOJIOB: CBEJECHHE K Tabiule (JIMHEHHOCTh M TOXJAECTBEHHbIE IMpeoOpa3oBaHMs), 3aMeHa
(BHeceHne moj 3HaK audepeHInana), MoACTaHOBKA (3aMeHa), MO 4YacTsAM, palllOHAJIbHbIE
IpoOu (pa3iokeHHe Ha dJIEMEHTApHBIE), UppaIllMOHAIBHOCTHU (TToAcTaHOBKM YeObIméRa, Diinepa,
Qg depeHraIbHbIN OMHOM), TPAHCLEHCHTHbIE byHKIIN (yHMBepcasbHas
TPUTOHOMETPHUYECKAS ITOICTAHOBKA).

Paznen 4. Unterpan Pumana: BeIYMCIEHHE ONpEENEHHBIX MHTErPaoB (BCE METOABI U
TUNBl U1 HEONpEICNEHHBIX WHTETPajoB + aJJIWTUBHOCTH); NMPHUMEHEHHE HHTETPAJIOB JUIS
BBIUUCIICHUS TUIONIAei MHOXKECTB Ha IUIOCKOCTH, 3a/laHHBIX B JEKapTOBOM M MOJSPHON
cucTeMax KOOpAHMHAT, OObEMOB IO TONEPEYHBIM CEYCHHSIM, 00BEMOB Tell BPALICHHS, JTHHEI
JyTU KPUBOW.

Pasmen 5. YucnoBble psabl: HMCCIEAOBAHME YHUCIOBBIX PAJOB Ha CXOIUMOCTB
(abcomoTHYI0O M HeaOCOJIOTHYIO); BBIUMCIEHHE CYMMBI psaa (TOYHOE U MPHOIMKEHHOE),
HCCIIC/IOBAaHUE CTETICHHBIX PSAJOB Ha CXOAWMOCTh, pasliokeHue (yHKuu B psn Teimopa
(MaxksopeHa); BBIYHUCIEHHE OECKOHEYHBIX CYyMM (UHCIIOBBIX U CTETIEHHBIX PSIOB).

Paznen 6. JludpdepeHunanbHoe HCUYUCIEHHE (QYHKIMM MHOTUX TEPEMEHHBIX:
XapaKTepUCTHKa TOYEK (BHYTPEHHsIS, BHEIIHss, TPaHUYHAs, MpeneibHas, M30JMpPOBAaHHAs) U
MHOXECTB (OTKpPBITOE, 3aMKHYTO€, OTpPaHHYEHHOE, JIMHEHHO CBA3HOE, BBITYKJIOE, KOMITAKTHOE,
o0nacTh, 3aMKHyTas 00JacTh); HaxXOXJIEHHE TMpenena (QYHKIUM MHOTHX HEPEMEHHbIX
(uccienoBaHMEe Ha CYNIECTBOBAaHHE TIPENENa); HAXOXICHHUE YaCTHBIX TPOHM3BOTHBIX Pa3HBIX
MOPS/IKOB, BKJIIOYAs! CIIOKHYIO M HESIBHO 33JJaHHYIO (DYHKIMIO; HcciIeoBaHUE (DYHKIIMM MHOTHX
NepeMeHHbIX Ha auddepeHupyemMocTs; HaxoxaeHue Aud@depeHnnanoB MepBoro U BTOPOTO
nopsijika; cocraBieHue ¢popmyisl Teinopa Ui QyHKIIMHM MHOTHX IEPEMEHHBIX; HCCIeJOBaHUE
(GYHKIIMM MHOTHUX TIEPEMEHHBIX Ha JIOKAIBHBIA JKCTPEMYM; HCCIIEOBaHWE Ha YCIOBHBIH
HKCTPEMYM; HaXOKJEHHE TOUYHBIX I'paHeil; COCTaBICHNUE YpaBHEHUH KacaTeJIbHONW M HOpPMAlU K
KpUBOW U ITOBEPXHOCTH.
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Pasnen 7. KparHble WHTErpanbl: pacCTaHOBKA IPEAEIOB HMHTEIPUPOBAHMS, 3aMEHa
NOpsIIKa MHTETPUPOBAHUS; IIEPEX0 B ABOMHOM MHTErpaje B NOJSIPHYIO CUCTEMY KOOPAMHAT, B
TPOIHHOM — B IIMJIMHAPHYECKYIO U CHEPUUECKYI0 CHCTEMY KOOPAMHAT; BBIYMCICHHE BOMHOTO,
TPOIHOI0 MHTErpaJioB, BEIYMCIIEHUE IIJIOMIAACH U 0OBEMOB.

Pasnen 8. KpuBonuHeilHble HHTErpajbl: BBIYMCIEHUE KPUBOJMHEHHBIX HMHTErPAJIOB
IEpBOr0O M BTOPOr0 poja; IpuMeHeHue ¢opmynbl ['puHa; NpUMEHEHUE KpPUBOJUHEHHBIX
WUHTErPaJIOB.

KonTtponbHast paboTa 1o mpoBepKe TEOPETUUYECKHX 3HAHUN — 10 U3YyYEHHBIM TeMaM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIIIE KOHTPOJIbHBIX BOIIPOCOB.

7.3. Onmcanue copepkaHus 9K3aMEHAIMOHHOTO OujIeTa

B kaxaom wu3 ceMecTpoB, B 3aBUCHUMOCTH OT BEJEHHMA Y4YeOHOro Ipolecca B
TPagUIIMOHHOM (04HOM) (opMaTe HIM C HCIOJB30BAHHEM JJIEKTPOHHOTO OOyuYeHHS H
JUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOIMH, coJep)KaHue Ouiera MOKeT BKIIOYATh
TEOPETUYECKHE BOIPOCH! (M3 MPHUBEICHHOTO BBINIE CIMCKA WA OOJiee JeTaTu3UPOBAHHBIC) U
(M) MpaKTUYECKHEe 3aJaHus [0 W3YYEHHBIM B JJAHHOM CeMecTpe TeMaM (CM. BBILIE THUIIbI
3aJa4), 32 UCKIIOYEHUEM, BO3MOXKHO, TPEThErO CEMECTPA, B KOTOPBII BKIIIOYAIOTCS OCHOBHBIE
TEMbI ¥ TUIIBI 337124 110 BCeH AUCLUILIMHE.

B cinyuae BeneHus y4eOHOro mpolecca ¢ MCHOJIb30BaHUEM JJIEKTPOHHOIO OOy4YeHMs U
JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH, cojep:kaHue OuiieTa MOXKET OTIMYaThCs OT
IIPUBEIEHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOUINECSH

OOmast olleHKa 3HaHWM O0YYaIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs mno 100-6amnbHoi
IIKaJie UCXO/ISl U3 MaKCUMyMa, PUBEICHHOTO B TAOJIUIIE HIXKE.

OpranuzaiiioHHO-y4yeOHass paboTa B ayJUTOPUU OIICHUBAETCI Ha OCHOBE TaKHX
KPUTEPHEB KaK IIOCEIIaeMOCTh 3aHSATHH, CBOCBPEMEHHOE M KAUeCTBEHHOE BBITIOJHEHUE
JIOMAIITHUX 3aJJaHUi, aKTUBHOCTh BO BPEMS MPOBEICHUS JIGKIIMOHHBIX U MPAKTUYECKUX 3aHITUN
(ydactue B 00CYKJ€HUU TEKYIIET0 U MPOMIEHHOr0 MaTepuaa, pereHue 3aaad u T.11.).

CaMocTtosiTenbHasi paboTa OILIEHWBAETCS HA OCHOBE MPENOCTAaBICHHBIX Ha IMPOBEPKY
BBITIOJTHCHHBIX  JIOMAITHUX, WHIUBUAYATbHBIX 33JJaHUH C YYeTOM CBOEBPEMEHHOCTH WX
MPEIOCTABIEHUS U COOTBETCTBHSI TPEOOBAHUSAM K UX BBITOJIHEHHUIO.

KonuuecTBo 0amioB 3a KOHTPOJIBHYIO paOOTy BBIUMCISETCS Kak cymMma OajuioB 3a BCe
BXxoJsmIMe B e€ cocraB 3amaHus. Kaxkgoe 3aaHue OLIGHHMBAETCS HMCXOJS M3 MaKCHUMAallbHO
BO3MOXKHOTO KOJIMYECTBA OasIOB C YYETOM IPAaBHIBHOCTH BBIOJHEHUS 3aJaHUS, TOJHOTHI
MPUBOJIUMBIX OOOCHOBaHUH.

[To pe3ynbTaram paboThl B cemecTpe oOydaromuiics, HaOpaBiuii He MeHee 60 OaioB,
UMEEeT MPaBO TMOJIYYUTh OLEHKY. Te, Koro HaOpaHHbIE Oaibl HE YCTPAaWBaIOT, MPOXOMST
NPOMEKYTOUHYIO aTTeCTalnio. MaKCHUMaabHOE KOJIMYECTBO OalIOB HA MPOMEKYTOUYHOU
artectanuu — 100. O6mee konmu4ecTBO 0aIIOB 32 CEMECTP BBIYUCISAETCS KaK MaKCUMallbHAs U3
MOJYYCHHBIX 32 CEMECTp M Ha TPOMEKYTOYHOW aTTeCTAllMM M BBICTABISIETCS COTJIACHO
MPUHITOMY TOPSAIKY



8.1.Cemectp 1
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Howmepa pa3znenos Buner pabot Maxcumanbroe
KOJIMYECTBO 0aJIJIOB
5 5
&) &)
1-2 45 45
45 45
UTOI'O 100
DK3aMeH 100
OOmuit uTor 3a ceMecTp 100
8.2.Cemectp 2
Howmepa pa3znenos Buner pabot Maxcimaibroe
KOJHMYECTBO 0aJlJIOB
OpranuzanvoHHoO-y4eOHas paboTa B ayAUTOPHU &)
CamocTtosTenbpHas pabora 5
3-5 KoHTposbHble padoThI 110 MPAKTHUKE 45
KonTponbHas paboTa o TeopeTuyecKomMy 45
MaTepuany
UTOI'O 100
OOmuit UTOT 332 cCeMecTp 100
8.3.Cemectp 3
Howmepa pasaenos Buner pabot Maxcimaibaoe
KOJMYECTBO 0aJJIOB
OpranuzanvoHHo-y4eOHast paboTa B ayAUTOPHUHU &)
CamocrosTenbHas paborta 5
6-8 KoHTposbpHBIE pabOTHI IO MPAKTHKE 45
KontponpHas paboTa 110 TEOPETHIECKOMY 45
MaTepuany
NTOI'O 100
DK3amMeH 100
OO0muii UTOT 3a CEMeCTp 100

CooTBETCTBHE 0AIIIOB OLICHKC

KoIM1ecTEO GaIIOR O1teHKa 110 nITHOAIUIFHON IIKaJIe
. . ECTS | Dxkzamen, nudppepeHunpoBaHHbII
n3 100 saueT 3auer
90-100 A OTJINYHO
80-89 B
75-79 C XOpoILo 3a4TE€HO
70-74 D
60-69 E YIOBJIETBOPUTEILHO
35-59 FX
0-34 = HEYIOBIETBOPUTEIHHO HE 3aU4TEHO
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9. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLIECCA

VYuebnsie 3ansTHsA npoBoAsaTcs B [maBHoM kopiryce Joul'Y (r. Jonenk, np. ['ypora, 6).
Jis mpoBeneHHs 3aHATHI TpeOyeTcs ayauTopus, 0O0OpyAOBaHHAs MEJIOBOW WM MapKepHOU
JIOCKOW, MYJIbTUMEIUUHBIN MPOEKTOP MU HKpaH, HOYTOYK, KOMIUIEKT ydeOHO Mmebenu ams
CTYIEHTOB, pabodee MECTO TpernoaaBarensi, BbBIXOX B MHTEpHET — MPOBOJHOW WIH C
ucnoss3oBanuem Wi-Fi.

Jlist caMOCTOSITETIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hay4noli OMOMMOTEKHM YHHUBEPCUTETa M JPYrHX JJICKTPOHHBIX OMOJIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYecKoe OO0ecreyeHne, MpPEeACTaBICHHOE B y4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (ayzd. 605).

OOyuaronyecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh Y4eOHBIE MaTepHajbl IO
TUCIUIUIMHE, pa3MelleHHble Ha 1iatrgopme Moodle LlenTpa nuctaHuroHHOrO 00pazoBaHUs
OI'bOY BO «/loul'Y». Ilpu u3ydeHMHM JUCHMIUIMHBI MOTYT IPUMEHSTBCS 3IIEKTPOHHOE
oOydeHre U TUCTaHIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHH.

C  wWcronmp30BaHMEM — pecypcoB  IUIATGOPMBI  JTUCTAHLIMOHHOTO  OOpa3OBaHHUS
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJb 3HAHUN OOy4alolmMxcs Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKH PE3YIIBTATOB CAMOCTOSATEIBHON PabOTHI.

10. PEKOMEHAYEMAS JIUTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. Kaprames, A. I1. Marematudeckuii ananus : yaeOnoe mocobue / A. I1. Kaprames, b. JI.
PoxxnectBenckuit. — 2-¢ uza. — Cankr-llerepOypr : Jlanp, 2022. — 448 c. — ISBN 978-5-
8114-0700-2. — Texkcr : 2neKTpoHHbIH // JlaHb : 37MeKTpoHHO-Onbmmoreunas cuctema. — URL:
https://e.lanbook.com/book/210116 (mata obpamenus: 01.06.2026). — Pexxum poctyma: ans
aBTOPU3. IIOJI30BATEIICH.

2. JleBsikoB, C. B. Marematnueckuii ananus. Ilpaktukym : ydye6Hoe mocobue / C. B.
JlessixoB, I'. M. lymckuii. — HoBocubupck : HI'TY, 2022. — 72 c¢. — ISBN 978-5-7782-4714-
7.— Tekcr: »nexTpoHHbI / JlaHp : »1IeKTpoHHO-OmOmmoreunas cucrema. — URL:
https://e.lanbook.com/book/306230 (mara obpamenus: 01.06.2026). — Pexum goctyna: s
aBTOPH3. MOJIb30BATENCH.

10.2. JlononHMTENbHAs JIUTEpaTypa

3. KyapsaBues, JleB JI. Kparkuii kypc marematmueckoro aHaimusa : B 2 T. : Yuel. mis
cryaenToB By3oB. T.1 : JluddepennunansHoe U MHTErpalbHOE UCUUCIEHUS (DYHKIMM OJHOMN
nepemenHoil ; Psnpr / JI. JI. Kyapssues. - U3a. 2-e. - Bucarunac : Alfa, 1998. - 400 c. T.2 :
HuddepenunanbHoe M HUHTETpaIbHOE MCUUCIEHUS (QYHKIUMM MHOTHUX IEPEMEHHBIX |
I"apmonnueckuit ananus / JI. 1. Kynpssues. - U3n. 2-e. - Bucarunac : Alfa, 1998. - 384 c.

4. Tep-Kpukopos, A. M. Kypc maremaTnueckoro aHanusa : [yye0. mocodue st By30B] /
A. M. Tep-Kpukopos, M. U. llabynuHn. - 2-¢ u3a. - Mocksa : ®usmariur : Jlab. bazoBbix
3uanuii, 2007. - 672 c.

5. Kyapsasues, Jles JI. COopHuUK 3a/a4 10 MaTeMaTH4YeCKOMY aHanu3y: [YueO. mocolue
JUTST UHXK.-TeXH. creruanbHocTeit By3oB]. T. 1,2,3 / JI. JI. Kynpssues, A. [I. Kyracos, B. U.
Yexnos, M. U. lladbynun ; [ox pen. JI. JI. Kynpssuesa. - M. : Hayka, 1984-2003.

6. ®uxrenroanu, I'. M. OCHOBBI MaTeMaTHYECKOrO aHajau3a: YUYeOHHUK JUId MeXaH.-MarT.
¢ak. roc. yH-TOB H y4eb. mocoobwue s ¢pus.-mat. pax. nea. ua-toB : B 2 1./ I'. M. ®uxrteHromnspi.
- 5. u3n. - M. : Hayka, 1968

7. NemuaoBud, b. II. CoopHUK 3a/1a4 ¥ yNpaXHEHU 110 MATEMATHIECKOMY aHAIIU3Y: y4eo.
nocob6ue st By30B / b. I1. JlemunoBuu. - M. : ACT : Actpens, [2009]. - 558 c.
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JUIs1 aBTOPU30B. MOJIb30BaTeNel. —eKCT: AIeKTPOHHBIN.
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u31aHus CBOOOJHOTO JOCTYIIA, JIJIsl aBTOPU30B. MOJIb30BaTeNe. — TeKCT: AIeKTPOHHBIH.

6. daexTponHas 6udamnoreka PI'b: pasnen caiita / PI'b. — Tekcr: anekTpoHHsIii //
Poccuiickas rocyJ1apCTBEHHas oubnmorteka: oumanbHbINA caiir. —
https://ldiss.rsl.ru/electroniclibrary. — Pexum pgocTyna: TOUCK CBOOOJHBINA, AIICKTPOHHbBIE
JNIOKyMeHThI — Bupryanbnsiii untansaslii 3as1 PI'b va reppuropun Hb JlonI'Y.

7. DJIeKTPOHHO-0MO1uoTeyHasi cucrema Jlanb: caiit / ObC Jlanp. — C.-

[letepoypr, 2011- . — URL: https://e.lanbook.com (mara obGpamienus: 08.04.2026). — Pexum
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12. TIPOIT'PAMMHOE OBECITIEHEHUE

1. PEJ OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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