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Pabouas nporpamma nucuuruinHbl «MaTeMaTHYecKHil aHAIM3» IS 00YYarOIIUXCs 10
Hanpasienuio noarotoBku 09.03.04 Ilporpammuas wumxkenepus (IIpoduns: Ilporpammuas
WHXKEHepHsl), CoCcTaBleHa Ha ocHOBaHMM DellepalibHOTO rocyAapCTBEHHOro 00pa3oBaTeIbHOTO
CTaHJapTa BBICIIEro oOpa3zoBaHMs — OakanaBpuar 1o HampasieHuto noarotoku 09.03.04
[IporpaMMHasi MH>KEHEpHUsI, YTBEPXKIEHHOTO MpukazoM MuHHcTepcTBa 00pa3oBaHUS U HayKu
Poccwuiickoit ®enepanuu ot 19 centsiops 2017 r. Ne 920 (¢ usm. u nomn.), [Topsinka opranuzanuu
U OCYILIECTBJICHHS 00pa30BaTEIbHOMN AEATEILHOCTH M0 00pa30BaTeNbHBIM TPOrPaMMaM BBICILIETO
oOpa3oBaHusi — TmporpamMmaMm 0OakajaBpuaTa, IporpaMMaM CIEHUAIUTETa, MporpaMMmaM
MarucTpaTrypbl, YTBEP)KIECHHOTO MpHKa3oM MUHUCTEpCTBa HAyKH U BbICHIETO 00pa3oBaHUS
Poccwuiickoit @eneparuu ot 06 arpens 2021 r. Ne 245 (¢ u3M. u J0I11.), B COOTBETCTBUU C yUSOHBIM
1aHoM, yTBepkaeHHBIM YueHbIM coBeToM PI'BOY BO «/lonl'Y» ms Habopa 2025 rona.

PazpaboTumk:

TOUEHT Kadeapbl MaTeMaTHYECKOTO aHaIHM3a U

muddepeHInaTbHbIX YPaBHEHHH,

KaH. (pu3.-MatT. HayK A. 1O. UBanoB

Pabouas mporpamma ogoOpeHa Ha 3acenaHuM Kadeapsl MaTEeMaTHYeCKOTO aHaiu3a |
muddepeHIaTbHBIX YPaBHEHUI.
[Tpotokon ot 08.04.2025 r. Ne 9a

3aBenyronuii kageapoit B. B. Bonukos
COI'JTACOBAHO:

JlexaH (akynbTeTa MaTEMaTHKH H

MH(OPMAIMOHHBIX TEXHOJIOTHH H. A. Mouceenko
16.04.2025 .
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1. MECTO JUCLIMITJINHLI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMEI

1.1. TpeboBaHus K mpenBapUTEIbHON MOATOTOBKE 00YUYaIOUINXCs, TPEIIIECTBYIOLINE
Y COMYTCTBYIOIIME TUCUUILTUHBI, HA KOTOPBIX OCHOBBIBAECTCS U3yUYE€HUE JTAHHOM:

0a3oBasi MOATOTOBKA 10 MAaTEMAaTHUKE B 00bEME MPOrPaMMBbl CPEHEN IIKOJIBI.

1.2. JlucuuruiMHbBI, KypcoBble pabOTHI M MPAKTUKH, JUII KOTOPHIX OCBOCHHE JTAHHOU
JUCIUILIMHBI HEOOXOIMMO KaK IMPeIeCTBYIOIIEE:

Meroasl ~ MaTeMaTHYECKOTO  MOJEIMpPOBaHMs,  BbluuciauTenbHas  MaTeMaTHKa,
Komnrelotepnast matemartuka, [lpon3BocTBeHHAS MPAaKTHKA: HAYYHO-HUCCIIeI0BaTeNIbCcKasl padoTa,
[Ipou3BOACTBEHHAS MPAKTUKA: IPEAAUILIOMHAS TPAKTUKA.

2. OIMMCAHUME JMCHUITJIMHBI

2.1. OO0mas xapakTepucTUKa

HanmMeHoBaHue nmoka3aTens

3HaueHHE MOKa3aTes

Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl
(manee — OII)

09.03.04 IIporpaMMHasi HHKEHEPHS
(ITpoduie: IIporpaMMHast HH)KCHEPHS )

udp 1 Ha3BaHUE B COOTBETCTBUU C b1.b.14 Maremarnueckuii aHau3
y4eOHBIM [JIAHOM
YacTts 00pa3zoBaTeIbHON MPOrpaMMbl

KonmgecTBo 3a4eTHBIX CAWHUI / BCEro 4acoB

baszosag uactn

12/432

B cmyuae mnpenbsBiaeHHS OT OO0y4aromlerocss MWIA €ro pojauTens (3aKOHHOIO
IpeJCTaBUTENs) 3asBJICHUS] HAa OOydeHHe IO aJaNTUPOBaHHON 00pa3oBaTeNbHONW HporpamMme
BBICILIErO0 00pa30BaHUsl, MOJAKPEIJICHHOIO 3aKIOYEHHEM IICHXO0JIOr0-MeINKO-TIe1arorn4ecKon
xkomuccuu (IIMIIK) niamn meauko-cormansHo sxcneptussl (MCD) ¢ pekoMeHAaUsAMEI CO3aHus
WHAMBUAYaIbHON mporpammbl peaOunutauuu u abwinrtanuu (UIIPA), nannas pabouas
nporpaMMa MoOXeT ObITh aJalTHPOBaHA C YYETOM HHJIUBUAYaIbHBIX OCOOCHHOCTEH 3710pOBbS
oOyyJaromerocs.

2.2.  Pacnpenenenue yacoB 1o popMam u repuogaM o0ydeHUs
OO11ee KOJIMYECTBO YaCOB
@ o e CaMOCTOSI-
opMma | @ .
> | € | nexkum- | mabopa- | MpPaKkTH- | TENbHOH dopma
00yueHus 23 BCETO
8 OHHBIX | TOPHBIX | YeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJIb
Ounas 1 1 17 34 93 144 DK3aMeH
Ounas 1 2 17 34 93 144 3a4eT
Ounas 2 3 34 34 76 144 DK3aMeH
OuHasi, BCero 68 102 262 432
3. HEJIN JUCHUITJIMHBI

VYrinyOneHHasi MOATOTOBKa B 00JaCTH BELIECTBEHHOI'O aHAIN3a. Pa3BUTHE y CTYJIEHTOB
abCTPaKTHOTO M JIOTHUECKOTO MBIIUICHUS, MaTEMaTHYeCKOro Kpyrosopa M KyJIbTYpHI,
(GopMHpOBaHHE Yy CTYIAEHTOB HAy4HOIO IIOJAXOJA, OBJIAJAECHUE CTYAEHTAaMH COBOKYIHOCTBIO
MaTeMaTHYECKUX 3HAHUK O TOCIIEOBATEIbHOCTAX U (YHKIMIX, X CBOMCTBAX; MPOU3BOIHBIX,
MHTETpaJlax, BKIIOYasl KPUBOJIMHEHHbBIC, KpAaTHBIC, UX NPUMEHEHUSIX; YMCIOBBIX, CTCICHHBIX U
(YHKIMOHATBHBIX psAax; COBPEMEHHBIM MAaTeMaTHUYECKUM amnmnapaToM Ui JalbHEHIIero
MCIIOJIb30BaHUs B HAYKE U MIPWIIOKEHUSAX.



4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHNM A

4.1. KomnereHuuu

OIIK-1. CnocobeH NpUMEHSTh E€CTECTBEHHOHAYYHBIE M OOIICHWH)KCHEPHBIE 3HAHMSI,
METO/Ibl MATEMATHYECKOTO aHaIN3a U MOJICTUPOBAHUS, TEOPETUUYECKOTO U IKCIIEPUMEHTAIBHOTO
UCCJIEIOBaHMSI B TPOPECCUOHANBHOMN 1eATeIbHOCTH

4.2. HVuaukaTopbl KOMIIETEHITHHA

OIIK-1.1. IIpumeHsieT KJIacCUYECKUE METOJbl MAaTEMAaTHUYECKOI0 aHaliv3a JJId PeIIeHUs
(dbyHIaMEHTAIBHBIX U IPUKIIATHBIX 3371324 B TPO(ECCHOHATBHON JACSITEILHOCTH.

4.3. PesynbTarbl 00yueHUs

OIIK-1.1.1. 3naer ompenencHUs U yTBEPKACHUS, METOAbl PEIICHUS 3a4ay, HMPUEMBI
JI0KA3aTeNbCTBA YTBEPKACHHM, METOIbI MATEMATHUECKOTO aHANIN3a, IPUMEHsIEMbIE JUIS PeIlIeHuUs
pohecCHOHANBHBIX 3a/1au.

OIIK-1.1.2. YMeeT BBIOMPATh M KCIOJIB30BaTh HEOOXOIUMbBIE MATEMATHUECKHE METOIbI 1
BBIYHMCIIUTENIbHBIE CPEJCTBA, pelIaTh 3aa4M JUCHUILIINHBI (BBIYUCIATD MIPEAEIbI, TPOU3BOIHBIC,
UHTETpalIbl, CyMMBl pPSJOB; pacKiaablBaTh (QYHKIHUIO B psij,; MPOBOJUTH HCCIEIOBAHUS
MOCIICI0BATEIbHOCTEH, PYHKIIHMA, PSIIOB).

OIIK-1.1.3. ApryMeHTUpPOBaHHO BBIOMpAET METOJ pEIICHUS 3a/ayH, YCTaHABJIUBAET
CBOMCTBAa MaTEeMAaTHYECKUX O0OBEKTOB, 3aKOHOMEPHOCTH MEXIY HUMH, JOBOJUT PEIICHUE 3aa4n
0 TPUEMJIEMOro (YUCIOBOTO WM CHUMBOJIBHOTO) pe3yJbTaTa, OILIEHWBAET M aHAIU3HPYET
MOJIYYEHHBIN pe3yJIbTaT, CTPOUT MATEMATHYECKHUE MOJCIH IJisi peHieHUs: MpoecCuOHAIbHBIX
3a/1au.

S. ITPOT'PAMMA JJUCLTATTJIMHBI

HasBanue TeMbl Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)
Pasnen 1. Beenenne B ananus 1.1. /[e#icTBUTENbHBIE 4YHCIA, TOYHBIE TpaHH,
TOCJIeI0BATELHOCTH (TIpE/IeN, CBOMCTBA).
1.2. @®ynkuuu (cBoiicTBa, rpaduku, mpeaed,

HEMPEPHIBHOCTD)
Paznen 2. luddepenumansHoe 2.1 IlpousBoanas, nuddepeniuan, npasuia
ucyMcieHnue QyHKIUHU OJHON g depeHIMpoBaHMs, Ta0JINIIa TPOU3BOIHBIX.
IIEPEMEHHON 2.2. CaoiictBa auddepeHIHpyeMbIX (YHKINH,
IIPUMEHEHHE NTPOU3BOTHOM.
Pazpnen 3. Heonpenenenuslii HTErpa 3.1. Onpenenenue, cBOMCTBa, TaOIUIIA
HMHTErpaoB.
3.2. MeTo/1bl HHTETPUPOBAHHUS
Paspnen 4. UnTerpan Pumana 4.1. Onpenenenue, cBoricTBa HHTErpana Pumana,

YCIIOBUSL UHTETPUPYEMOCTH.
4.2. Beruncnenue uaterpaina Pumana.
4.3. Ilpumenenue unrerpaia Pumana.

Paszgen 5. Yucnossle psaabl 1 5.1. CsoiicTBa ps10B.
(GyHKIIMOHATIBHBIE PSIZIbI 5.2. Ilpu3Haku CXOAMMOCTH PSAIOB

5.3. CreneHHbIE psabl U UX CBOMCTBA
Paznen 6. luddepenmmansHoe 6.1. Tommonorus Rm, nmpexnen, HEMPEpHIBHOCTb,
ucuucieHue pyHKIui MHOTHUX CBOWCTBA HEMPEPBIBHBIX (PYHKLINH.
MEPEMEHHBIX 6.2. [Ipon3BoaHAas MO HAMPABJIEHUIO, YACTHBIE

POU3BOIHEIC, U depeHIna, TpajueHT,
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MIPOU3BOIHBIC U TGP EepeHIIATbBI BEICIIHX
HOPSIIKOB U CIOXKHBIX (DYHKIMH.

6.3. ®opmyina Teilsiopa, SKCTpEMYM U YCIOBHBII
IKCTPEMYM, HanOOJIbIlIee U HAaUMEHbIIIEe
3HAYCHUS, IKOOHAH.

Paznen 7. KpaTHble HHTETpasbl

7.1. Onpenenenue, reoMeTpuIECKast
HMHTEpIIpeTalus, CBOMCTBA.
7.2. Beruucnenue, 3aMeHa MepeMEHHbBIX

Pa3nen 8. KpuBonuHeiiHble HHTETpaJIb

8.1. Onpenenenus, CBOWCTBA KPUBOJIMHEHHBIX
UHTETPAJIOB.

8.2. Brrunciienue KpuBOJIUHEHHBIX HHTETPAJIOB.
8.3. IlpumeHeHns KpUBOJWHEWHBIX HHTETPAJIOB.

6. CTPYKTVYPA U COAEPXAHUE JUCHUIIIMHDBI

6.1. dopma obydenus — ouHas, Kypc — 1, cemectp — 1
HanmenoBanus pa3zienoB u TeM Komiectso qacos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Pasnen 1. Beenenue B aHanmus 9 18 47 75
JleicTBUTENbHBIC YKCIIA, TOYHBIC TPAHH, 5 9 23 37
MIOCJIEA0BATEIBHOCTH (TIpeJiell, CBOMCTBA)
@yuHkun (CBOWCTBA, rpaduKu, Ipeaed, 4 9 24 37
HENPEPbIBHOCTD)
Paznen 2. luddepennmansHoe ucunucieHue 8 16 46 69
(YHKIMU OJTHON MepeMEHHOM
ITpousBonHas, nuddepeHiman, mpaBuia 4 8 23 35
g depeHpoBanms, TabauIa
IPOU3BOJIHBIX
CoiictBa mudepeHnnpyembpIx GyHKITHHA, 4 8 23 35
IPUMEHEHHE TPOU3BOIHON
NTOT'O 3A CEMECTP 17 34 93 144

6.2. ®opma oOyueHwus — ouHas, Kypc — 1, cemectp — 2

HaumenoBaHus pa3zienoB U TeM KoniecTso 4acon

Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Pasnen 3. HeonpeieneHHbIN HHTErPal 6 12 31 49
Omnpenenenue, CBOMCTBA, TabIUIA 3 6 15 24
WHTETPAJIOB
MeTo1pl HHTETPUPOBAHUS 3 6 16 25
Paznen 4. iarerpan Pumana 7 14 31 52
Omnpenenenue, cBoiicTBa nHTErpaina Pumana, 2 4 10 16
YCIIOBHSI HHTETPHPYEMOCTH
Boruncnenue uarerpana Pumana 3 5 11 19
[Ipumenenue unterpasia Pumana 2 5 10 17
Paznen 5. Yucnosele psaasl U 4 8 31 43
(YHKIHOHAJIBHBIE PSIIbI
CBoIiCcTBA PSAJIOB, TPU3HAKU CXOTUMOCTH 2 4 16 22
psIOB
CreneHHbIC PSBI U UX CBOMCTBA 2 4 15 21
NTOTI'O 3A CEMECTP 17 34 93 144




6.3.

dopma 00yueHus — oyHasi, Kypc — 2, ceMecTp — 3

HaunmenoBanus pa3zienoB u TeM Konmitiiectso Hacos
Jlexu. | Jla6op. | Ilpakt. | CPC+K | Beero

Paznen 6. luddepennuansnoe ucuncieHue 12 12 26 50
(GYHKIMI MHOTHX IEpEeMEHHBIX
Tomonorust Rm, npenen, HeMPepHIBHOCTD, 2 2 6 10
CBOWCTBA HEMPEPHIBHBIX (PYHKLIUI
[Tpoun3BoHAs 110 HAMPABJICHHUIO, YaCTHHIE 4 4 10 18
IPOU3BOIHBIC, MU DhepeHInal, rpaIueHr,
pou3BOAHBIE U AU (HepeHIHanbl BEICIINX
MIOPSAKOB U CIIOKHBIX (PYHKITHI
®opmyna Telinopa, SKCTpeMyM U yCITOBHBIN 6 6 10 22
HKCTPEMYM, HaUOOJIbIIIee U HANMEHBIIIEe
3HAYEHHS, SIKOOMaH
Pasnen 7. KpatHble uHTErpajibl 12 12 25 49
Omnpenenenue, reOMeTpUYECKast 6 6 12 24
HMHTEpIpeTalys, CBOMCTBA
Brruucienue, 3aMeHa mepeMeHHbIX 6 6 13 25
Paznen 8. KpuBoauHeiiHble HHTETPaJIbl 10 10 25 45
Omnpenenenus, CBOMCTBa KPUBOJIMHEHHBIX 4 4 10 18
MHTEIrPaJIoB.
BolunciieHne KpUBOJIMHENHBIX HHTEIPAJIOB 4 4 10 18
[IpMeHeHNs KpUBOIMHEWHBIX HHTETPAJIOB 2 2 76 144
NTOT'O 3A CEMECTP 34 34 76 144
NTOT'O ITO KOMITIOHEHTY OOIT 68 102 262 432

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALIMN

7.1.  KoHTpoJsbHBIE BOIIPOCHI
Pasznen 1. Beenenue B ananus
OYHKIMH U UX 001I1e CBOWCTBA.

JleMMBI 0 OECKOHEUHO MAaJIbIX.
ApudmeTndeckue IeUCTBUS U Mpeaed.

ok ownE

CpaBHeHue 0€CKOHEYHO OOJIBIINX.
7. TloamociieqoBaTEIbHOCTH.
8. Ilpenen ¢pyHkuuu, cBoiicTBa.

Hpe;[en noCICA0BaTCIBHOCTH, CBOIiCTBa.

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

BeckoneuHO OOJIbIIME IOCIEIOBATEILHOCTH, CBOMCTBA, CBSI3h C OCCKOHEYHO MAJIBIMU.

9. 3ameuarenbHBIC IPEIEITBI IS (QYHKITHA.

10. Kpurepuii Komu cxoIuMOCTH MOCIe10BaTeIbHOCTH, CYIIIECTBOBaHUSA Ipe/ena (pyHKINH.
11. CpaBHeHue GpyHKIUI, SKBUBAIEHTHOCTb, TAOIUIIA.

12. HenpepbIBHOCTH (PYHKITMH B TOYKE, CBOMCTBA HEMPEPHIBHBIX B TOUKE (PYHKIIUH.

13. HenpepbIBHOCTh Ha MHOKECTBE, CBOWCTBA.

Paznen 2. luddepennmanpHoe ncunciaeHue GyHKIUA OTHONU TEpEMEHHON
14. TlpousBoiHas1, TEOMETPHUUECKUIN U (PU3UYECKHIA CMBICIL.



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

22.
23.
24,
25.
26.
217.

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

34.
35.
36.
37.
38.

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

47.
48.
49.
50.

51.
52.
53.
54.
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[TpaBuna quddepeHnrpoBanusi, TabIUIA TPOU3BOIHBIX.
OcHoBHBIE TeOpeMBI AU PepeHIINATBHOIO UCUUCICHHUS.
IIpaBuno Jlonurans.

[Ipon3BoHBIE cTapIIMX MOPSAKOB, hopmya Teitnopa.
[Tpu3HAaKKM OCTOSIHCTBA 1 MOHOTOHHOCTH, SKCTPEMYMBI.
BeinykinocTs 1 TOUKH neperuoa.

Juddepennnan, ero reoMeTpuIecKuii CMBICII.

Paznen 3. HeonpeneneHHblil HHTErpa
[TepBooOpazHas, HEONPEACICHHBI HHTETPA.
MeToapl UHTETPUPOBAHUS.

Tabmuia HHTETPAJIOB.

HHTerpupoBaHue parmoHaIbHBIX APOOCH.
WuTerpupoBanue UpparrioHaTbHOCTEH.
HuTerpupoBanue TpaHCUEHACHTHBIX (QDYHKIUH.

Paznen 4. UnTerpan Pumana

Wurerpan Pumana, cBoiicTBa.

MeTobl BEIYHMCIIEHUSI ONIPEAECIIEHHOIO0 UHTETpaa.
CpoiicTBa (DyHKIMIA, HHTETPUPYEMBIX 110 Prmany.
Kpurepuii unTerpupyemMocTH.

Kiaccel MHTETpUPYEMBIX (QYHKITHA.

[Ipumenenus naTerpana Pumana.

Paznen 5. Yucnossle psabl U QyHKIIMOHAIBHBIE PSIIbI

Yucnosoii psif, ero cymma. Heooxoaumoe ycinoBue CXOIUMOCTH.
IIpu3Haky CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSAIOB.

Pspl ¢ IpONU3BOIBHBIMY YWIEHAMH, IPU3HAKU CXOJAMMOCTH.
CBolicTBa CXOASIINXCS PAIOB.

CreneHHbIe psijibl, CBOWCTBA, palyC U HHTEPBAJI CXOJIUMOCTH

Paznen 6. luddepenumanbuoe ncuncnenre GyHKIUNA MHOTHX IEPEMEHHBIX
Tomnonorus npocrpancrsa Rm.

[TocrienoBaTeIbHOCTD IEMEHTOB METPUUYECKOTO IIPOCTPAHCTBA, €€ MPeIel.
@DyHKIMU HECKOJIBKUX NEPEMEHHBIX, IPe/iell, HEMPEPhIBHOCTh, CBOMCTBA.
[Tpon3BoHAs 1O HANIPABICHHUIO, YACTHBIE IIPOU3BOIHBIC, TPA/IUCHT.
Juddepennnan GpyHKIMM HECKOIBKUX MTEPEMEHHBIX, AU HepeHInpyeMOCTb.
['eomeTpHuuecKue MPUIIOKEHHS: BEKTOP HOPMaJIH, KacaTelbHasl IIIOCKOCTb.
HesiBHo 3anannas ¢pyHkuus, e€ auddepeHurpopasue.

[TpousBoaubie 1 quddepeHnnans CTapux nopsakos. MTHBapruaHTHOCTH (YOPMBI IEPBOTO
muddepeHnmana.

®opmymna Teitmopa 11 GyHKIIMH MHOTHX TIEPEMEHHBIX.

OKcTpeMyM (PYHKIIMH MHOTHX TIEPEMEHHBIX.

Y CIIoBHBIH 3KCTpeMyM (PYHKITMH MHOTHX TTEPEMEHHBIX.

TouHble rpaHu QYHKIUN MHOTHUX NEPEMEHHBIX HA MHOYKECTBE.

Pa3nen 7. Kpatuble uHTErpasisl

Nuterpan no napamienenumneany, CBOMCTBa, BEIYUCICHUE.

NHTterpan mo orpaHM4eHHOMY MHO>KECTBY, CBOMCTBA.

Brruncnenue unTerpana no npaBUJIbHOMY MHOKECTBY.

MmuosxecTtBa Mepsl Hy b 110 JKopaany u Jlebery, usmepumsie 1o JXKopany MHOXKECTBA.
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55. 3ameHa nepeMEHHBIX B KpaTHOM MHTerpaine Pumana.

Pa3nen 8. KpuBonuHeiiHble HHTETpaIb
56. CripsimiisieMble KpUBbIE, €CTECTBEHHAs TapaMeTpHU3aIusl.
57. KpuBoauHENHbIN HHTETPAJl IEPBOTO POAA, CBOMCTBA, BHIYUCICHUE.
58. KpuBonuHelHbII HHTETpai BTOPOTO POJia, CBOMCTBA, BEIYHUCICHHUE.

59. ®opmyina ['puna, HE3aBUCUMOCTB OT (POPMBI ITyTH UHTETPUPOBAHUSL.

7.2.  Tewmsl nokianos (pedepaton)

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

Paznen 1. BBenenue B aHanu3: Hax0XI€HUE MTpeiesa Mocae10BaTeIbHOCTH; UCCIIEOBAHNE
CXOJIMMOCTH TIOCJIEOBATEIBHOCTH, HAXOXKJACHUE YACTHYHBIX IPENETIOB, BEPXHETO U HUKHETo
MpENeioB; HaxOXACHHE IMpeaena (QYHKIUU (P TOMOINM MPeoOpa3oBaHUN, CBEACHHS K
3aMevaTeNbHbIM, 3aMECHbI Ha YKBUBAJICHTHBIC; NCCIIEIOBAHNE HETPEPHIBHOCTH (PYHKIIUU B TOUKE
Y Ha MHOKECTBE; HaXOXKICHHE aCUMIITOT.

Paznen 2. luddepenunanpaoe ncuncienne GyHKIUH OTHOW TEPEeMEHHON: HaXOXKICHHE
MPOU3BOIHBIX (DYHKIIMU Pa3HBIX MOPSAIKOB; HAXOXKICHHE YPAaBHEHUS KacaTelbHOM U HOpMalu K
rpaduKy (QYHKIUH; HaXOXKICHUE YIila MEXAYy KPHUBBIMH, pa3jioKeHHE (QYHKUIUHU 1O (dopmyIie
Teitnopa; HaxoxaeHue mnpenena (yHkuuud (mpu nomomu npaBwia Jlomurtans u Gopmysl
Teiinopa); ucciaenoBaHWE Ha MOHOTOHHOCTh M OKCTPEMYMBI;, HAXOKJICHHE HAWOOJIBIIETO WU
HAaUMEHbIIIETO 3HaueHUs (YHKIMU HAa MHOXKECTBE; HAXOXKICHINE MHOKECTBA 3HAUCHUH (YHKIUY;
HCCIICIOBAaHHME Ha BBIMYKIIOCTh; TIOJHOE UCCIIE0OBAaHUE U TIOCTpOeHKE Tpaduka QyHKIHH.

Pa3znen 3. HeonpeneneHHbIl HHTETpa: HAXOXKIECHUE MEPBOOOPA3HBIX MPU MOMOIIU BCEX
METOJIOB: CBEJEHHE K Tabiuie (JMHEHHOCTh M TOXAECTBEHHbIE INpeoOpa3oBaHMs), 3aMeHa
(BHeceHue noJ 3HaK Auddepeninana), moACTaHOBKa (3aMeHa), TI0 YacTAM, PallMOHAIBHEIE TPOOH
(pa3noxeHue Ha DJJIEMEHTApHBIE), UPpPAlMOHATBLHOCTH (TIoacTaHOBKM YeObiméBa, Jiinepa,
Qg depeHraIbHbIN OMHOM), TPAHCLEHCHTHbIE byHKUIHIN (yHMBepcanbHas
TPUTOHOMETPHUYECKAS TTOICTAHOBKA).

Paznen 4. Unterpan Pumana: BeIYMCICHHE ONpEENEHHBIX MHTErPaIoB (BCE METOABI U
TUNIBl IS HEONPEICNEHHBIX WHTETPaJOB + aIJIWTHBHOCTH); NMPHUMEHEHHE WHTETPAJIOB IS
BBIYUCIICHUS TUIOIAAe MHOKECTB Ha INIOCKOCTH, 33/1aHHBIX B JIEKaPTOBOMN U MOJIIPHOM CUCTEMax
KOOpAWHAT, 00BEMOB TI0 TIONIEPEYHBIM CEYEHUSM, 00BEMOB TeJl BPAIICHHUS, JUTHHBI JTyTH KPUBOHA.

Paznen 5. UucnoBble psbl: HCCIIEOBAHUE YHCIOBBIX PSIIOB HA CXOIUMOCTh (a0COTIOTHYIO
U HEaOCONIOTHYIO); BBIUMCICHHE CYMMBI psia (TOYHOE M TPHUOIUKEHHOE), HUCCIIEeIOBAHUE
CTETIEHHBIX PAJOB Ha CXOAMMOCTb, pas3ioxkeHue ¢yHkuuu B psag Teimopa (Makiopena);
BBIYHCIICHHE 0€CKOHEUHBIX CyMM (YHCIIOBBIX U CTETIEHHBIX PAJIOB).

Paznen 6. [luddepenuumansHoe wucuuciaeHue (YHKIUA MHOTUX IEPEMEHHBIX:
XapaKTepUCTHKA TOYEK (BHYTpPEHHSS, BHEIIHSS, TPAaHWYHAS, TIpE/eibHAs, W30JUPOBAHHAS) H
MHOXECTB (OTKpBITOE, 3aMKHYTO€, OIrpaHHYEHHOE, JIMHEHHO CBA3HOE, BBITYKJIOE, KOMIIAKTHOE,
o0nactb, 3aMKHyTasi 00JlacTh); HaxXOXJAECHHE TMpeena (QYHKIUM MHOTUX MEpPEeMEHHBIX
(uccneoBaHUE Ha CYLIECTBOBaHME IpeieNa); HaxOXkJIEHHE YaCTHBIX MPOM3BOTHBIX Pa3HBIX
MIOPSIIKOB, BKITIOYAs! CIIOKHYIO M HESIBHO 3aJlaHHYIO (DYHKITHIO; HccineoBaHue (DYHKIIMA MHOTHX
NEepeMEeHHbIX Ha AU(QepeHInpyeMOoCTh; HaxoxaeHue IudQepeHaIoB NepBoro U BTOPOTro
nopsijika; cocraBiuenne Gopmyisl Teimopa st GYHKIMHA MHOTHX TIEPEMEHHBIX; MCCIIEIOBAaHNE
(YHKIIMM MHOTHUX IIEPEMEHHBIX Ha JIOKAIbHBIH JKCTPEMYM; MCCIEJOBAHUE HA YCIOBHBIN
IKCTPEMYM; HaXOKICHWE TOYHBIX TPaHEW; COCTABJICHNE YPaBHEHUH KacaTelIbHON W HOPMATU K
KPUBOU U ITOBEPXHOCTHU.

Paznen 7. KpatHble mHTErpasibl: pacCTaHOBKA MPEIEIOB MHTErPUPOBAHUSI, 3aMEHA MOPsIKa
MHTETPUPOBAHMUS; IEPEXO B IBOTHOM MHTETpajie B MOJSPHYIO CUCTEMY KOOPJIMHAT, B TPOHHOM —
B LUWJIMHAPUYECKYIO U C(PepUuecKyl0 CHCTEMY KOOPAMHAT; BBIYHCIEHUE JBOWHOTO, TPOMHOIO
MHTETPAJIOB, BBIYMCICHUE TUIOMIAIeH 1 0OBEMOB.
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Pazmen 8. KpuBonuHeilHbIE HWHTETpalibl: BBIYUCICHUE KPUBOJIWHEHHBIX HHTETPAJIOB
NEpPBOr0 U BTOPOTO pofa; MpuMeHeHHe ¢opmyisl [puHa; MpUMEHEHHE KPUBOJIMHEHHBIX
WHTErPaJIOB.

KonTponbHas paboTa mo mpoBepke TEOPEeTUYECKUX 3HAHUN — MO M3YyYEHHBIM TEMaM, C
MCIIOJIb30BaHUEM YKA3aHHBIX BBIIIE KOHTPOJIBHBIX BOIPOCOB.

7.3.  Omnwucanue conuepkaHus dIK3aMEHAIMOHHOTO OmieTa

B kaxmom u3 cemMecTpoB, B 3aBUCHUMOCTH OT BEACHHS Yy4eOHOro mporecca B
TpaAULMOHHOM (OYHOM) QopmaTe WJIK C HCIOJb30BAHUEM DJEKTPOHHOTO OOydYeHus u
JTUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTHA, COJCpKaHUE OWiera MOXET BKJIIOYATh
TEOPETUYECKHE BOIMPOCH! (M3 MPUBEIEHHOTO BBILNIE CIKCKA WK Oojiee JeTalu3upOBaHHBIE) U
(W) IpaKTUYECKUE 3a/JaHUS 110 U3YUYECHHBIM B JAHHOM CEMECTpE TeMaM (CM. BBIILIE TUIIBI 33/1a4),
3a MCKJIIOYEHUEM, BO3MOXKHO, TPETHEro CEMEeCTpa, B KOTOPBIA BKIIIOYAIOTCS OCHOBHBIE TEMBI U
THUIIBI 33124 110 BCEH TUCIIUTUTHHE

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE [TOJIVHAIOT OBYYAIOUINECA

OO0mas olleHKa 3HaHWM OOyYarOIIMXCS MO AUCHUIUIMHE MpoBoAuTcs mno 100-6amnbHoi
[IKaJIe UCXOJISl U3 MAKCUMYyMa, IPUBEACHHOTO B TAaOJIUIIEC HUXKE.

OpranuzaliioHHO-yuyeOHass pa0oTa B ayJAUTOPUU OIEHUBAETCSI HAa OCHOBE TaKHX
KPpUTEPUEB KaK IOCEIIAeMOCTh 3aHSTHI, CBOEBPEMEHHOE M KAaue€CTBEHHOE BBIMOJHEHUE
JIOMAIIHUX 33JIaHUH, aKTUBHOCTh BO BpeMsl ITPOBEACHUS JIEKITMOHHBIX U MPAKTUYCCKUX 3aHATUI
(yuacTtue B 00CYXJACHUH TEKYIIETO U MPONHIECHHOT0 MaTepuana, peleHre 3a1a4 1 T.11.).

CaMocTtosiTenbHasi paboTa OILIGHMBAETCS HA OCHOBE MPEJOCTABICHHBIX HA IMPOBEPKY
BBITIOJIHCHHBIX JIOMAITHUX, WHIUBUIYAIbHBIX 3aJaHUH C YyYE€TOM CBOEBPEMEHHOCTH HX
MPEIOCTABICHHUS U COOTBETCTBHSI TPEOOBAHUSM K WX BBITTOJIHEHHUIO.

KonuyecTBo 0amioB 3a KOHTPOJIBHYIO pa0dOTy BBIYMCIAETCS Kak cymMma 0OajuloB 3a BCE
BXomsme B e€ cocraB 3agaHmsa. Kaxmoe 3agaHWe OIGHHMBAETCS HMCXOAS M3 MaKCHMAaIbHO
BO3MOKHOTO KOJIMYECTBA Oa/uIOB C Y4Y€TOM IMPaBUIBLHOCTH BBHITIOJIHEHUS 3aJIaHUS, TOJHOTHI
MPUBOJIUMBIX OOOCHOBaHUH.

8.1. Cemectpl

Howmepa pasnenos Bunst pabot MaxcimarbHoe
KOJINYECTBO OaJIOB
5 5
5 5
1-2 45 45
45 45
NTOT'O 100
OKk3ameH 100
OOmmuii UTOT 3a CEMeCTp 100
8.2. Cewmectp 2
Howmepa pa3nenos Bunet pabot Makcumasbroe
KOJINYECTBO OaJIIOB
Opranu3annoHHO-yueOHas paboTa B ayIMTOPHH 5
CamocrosiTenbHas paboTa B
3-5 KoHTposnbHbIe paboThI MO MPAKTHKE 45
KontpospHas paboTa 1o TeOpeTHIecKoMy 45
MaTepHary
NTOI'O 100
OO0muii UTOT 32 CEMecTp 100
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8.3. Cemectp 3

Howmepa pasgenos Buast pabot MaxcimaisHoe
KOJINYECTBO OAJLIIOB
Opranu3annoHHO-y4eOHas padoTa B ayIUTOPHH B
CamocrosiTenpHas padbora 5
6-8 KoHTposibHBIE pabOThI MO IPAKTUKE 45

KonTtponbHast paboTa o TEOpETHIECKOMY 45
MaTepHany

NTOI'O 100

DKk3ameH 100

OO0muii UTOT 32 CEeMecTp 100

CooTBeTCcTBYE 0AJLIOB OLIEHKE

OrneHka 1o nATHOAUIHLHOM HIKaJe
KonnuecrBo 6aiioB "
s 100 ECTS | Dksamen, muddepeHIpoBaHHBIN 3auer
3a4eT

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

0-34 F HEYIOBJICTBOPUTEIHHO e 3a9TeH0

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VYuebnsie 3anstus npoBoasTcs B [maBnom kopmyce Joul'V (r. Honenk, mp. ['yposa, 6).
Jnis mpoBeneHUs 3aHATHH TpeOyeTcst ayIuTopHs, 00OpyJOBaHHas MEJIOBOW WM MapKepHOU
JIOCKOW, MYJbTUMEAUWHBIN MPOEKTOP MU HKpaH, HOYTOYK, KOMIUIEKT ydeOHOW Mmebenu ans
CTYACHTOB, paboyee MECTO IpenojaBarelsis, BbIXOA B MHTepHeT — MNpPOBOMHOW WIH C
ucnonp3oBanuem Wi-Fi.

JUis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoil 6MOIMOTEKH YHUBEpPCUTETa M JPYTUX DJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MeTOIMuecKoe oOecreyeHne, NpPeACTaBICHHOE B Y4eOHO-METOIUYECKOM KaOuHeTe
I'maBHoro KOpmyca (ay. 505).

OOyuaronecss HWMEIOT BO3MOXHOCTb — HCIIONB30BaTh y4eOHbIE MaTepHajbl IO
JTUCIUTIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'BOY BO «/loHI'Y». IIpn n3yueHnn JUCUUIUIMHBI MOTYT IPUMEHSATHCS JIEKTPOHHOE 00yUYeHHE
U TMUCTaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUH.

C  ucnonp30BaHMEM  pecypcoB  IUIAaT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCS TEKYIIUH KOHTPOJIb 3HAHUN OOy4yaroluMXcs Ha OCHOBE TECTUPOBAHUA U
IPOBEPKU PE3YIHTATOB CAMOCTOSATEIBHOM paboTHhI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nmuTEpaTypa

1. Kynpssues, Jles /. Kpatkuii kypc Matemarnueckoro aHanusa : B 2 1. : Y4el. mis
crynentoB By3oB. T.1 : JludbdepeHunanrbHoe M MHTETPATbHOEC WCUYUCICHHUS (YHKIUH OJHOU
nepemenHoil ; Psanst / JI. 1. Kynpsisues. - Usn. 2-e. - Bucarunac : Alfa, 1998. - 400 c. T.2 :
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HuddepeHunanbHoe W HUHTETPaJbHOE HMCYUCICHUS (YHKIUMHM MHOTUX TEPEMEHHBIX
I"apmonnuecknii ananus / JI. JI. Kynpssues. - U3a. 2-e. - Bucarunac : Alfa, 1998. - 384 c.

2. Tep-Kpukopos, A. M. Kypc maremaruyeckoro aHaiusa : [y4e0. mocobue s By30B]
/ A. M. Tep-Kpukopos, M. U. lllabynuH. - 2-¢ u3n. - Mocksa : ®usmatiur : Jla6. ba3zoBbix
3uanui, 2007. - 672 c.

3. COopHHK 3ama4 MO MaTeMaTHYECKOMY aHaM3y: [Y4eO. mocoOue yuisi WHXK.-TEXH.
cnenuansHocteit By3oB]. T. 1,2,3 / JI. . Kynpseues, A. 1. Kyracos, B. 1. Yexmos, M. .
[Ta6ynuH ; [Tox pen. JI. JI. Kynpssuesa. - M. : Hayka, 1984-2003.

10.2. domonHuTeIbHAS JUTEPATYPA

4. ®uxtenroinsl, I'. M. OCHOBBI MaTeMaTUYECKOT0 aHAIN3a: YUYeOHMK JIJIT MEXaH.-MaT.
¢ak. roc. yH-TOB  yue0. mocoowue s ¢pus.-mat. pak. nea. uH-toB : B 2 1./ I'. M. ®uxrteHrosnspir.
- 5. u3a. - M. : Hayka, 1968.

5. Jemupouu, b. I1. COopHUK 33a7a4 ¥ yNpaKHEHUN [0 MaTEMAaTHUYECKOMY aHaIU3Y:
yueb. mocobue st By30B / b. I1. lemunoBuu. - M. : ACT : Actpens, [2009]. - 558 c.

6. Mamapos, [1. A. BBenenue B ananu3 [DIeKTPOHHBIN pecypce] : yueOHO-METOIUIECKOe
nocoowue / [1. A. Mamapos ; - Honenk : [oaHY], 2017. — 126 c.

7. T'punmacoBa M.B. Bpenenue B MareMaTHdecKkuil aHaiau3: y4yeOHO-METOIUYECKOE
nocooue / U.B. I'punacosa, I1.A. Mamapos. — Jlonenk: JIOHHY, 2021. — 110 c.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAA OudbMoTeKa (HOB): dbenepanpHas
rocyaapcTBeHHas uH(popMaimonHas cucrema / MunucrepctBo KynsTypel P®; Poccwuiickas
rocyaapcTBeHHas oubiaroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata obOpamieHwus:

31.03.2025). — PexumM jgoctymna: cBOOOHBIN, moanucka. HeoOXoiuma ycTaHOBKa MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snexktpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 31.03.2025). — Pexkxum mocTyma: ajisi aBTOPU30B.
MoJb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunast snextponnast OuGnmoreka «KubepJlenunkay: caiit / Accouuamms
«OtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamieHus:
31.03.2025). — Pesxxum moctymna: cBOOOHBIH. — TeKCT: 371eKTPOHHBII.

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

https://e.lanbook.com (mata oGpamenus: 31.03.2025). — Pexxum gocrtyma: usganus CeTeBoi
AIIEKTPOHHON OMOIMOTEKH, ISl aBTOPU3OB. MOJIb30BaTeNel. — TEeKCT: 2IeKTPOHHBIH.
5. 9BC KOpaiit: >nekTpoHHas OmOIMoTeYHas cuctema: cailT. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata oOpamenus: 31.03.2025). — Pexum
JOCTYTIA: U3/IaHUs CBOOOTHOTO IOCTYTIA, ISl aBTOPH30B. TOJIb30BaTeNei. — TeKCT: AIIeKTPOHHBIH.
6. DyeKTpOoHHO-0nbIuoTeunas: cucrema Jloul'Y: caiir / ®I'BOY BO «lonl ' Y». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 31.03.2025). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 371€KTPOHHBIM.
7. JJIeKTpOHHbI KaTtajgor Hayunoii 6ubmmoreku Jlonl'Y: pasnen caiita / Hb

Joul'Y. — Tekcr: snexrponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenust: 31.03.2025). — Pexum gocTyna: MOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 1y monw3oBareneit Jonl'Y.

8. DuextpoHHblii apxuB JouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 2neKTpOHHBIN
// OBC MouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara o6pamenus: 31.03.2025). — Pexum
JIOCTYTIa: CBOOOTHBIN.
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12. I[TPOT'PAMMHOE OBECITEYEHUE

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

2. Microsoft Office (kopropatusHas muuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (;iumien3ust nmporpammbl Dream Spark ajist BRICIINX y9eOHBIX
3aBeJICHUN)
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