MMWHOBPHAYKU POCCUN
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OEPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIO OBPA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeayowmin kacegpomn
LUPOBLIX TEXHONOMMN

/%/, Kypranun C. [.

03.05.2023 .

PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNUHDI

51.0.10 MaTemaTunyeckmi aHanums

. Koo v HaumeHOBaHMe HanpaBneHUsi NOAroOTOBKMU:
09.03.02 NHopmMauMOHHbIE CUCTEMbI U TEXHONOMMN

. Mpocdhmnnb noaroToBKU:

O6paboTka nHdopmauum 1 MalmHHoe oby4veHne, NporpaMmmMHas UHXeHepusi B MHopmaum-

OHHbIX CUCTEMAX, BCTPAUBaEMbI€ BbIYMCIUTENbHbBIE CUCTEMbI U MIHTEPHET BeLLEen, nHdopma-
LNOHHbIE CUCTEMbI B TENIEKOMMYHMKALMNAX, NH(OPMALNOHHbIE CUCTEMbI U CETEBbIE TEXHONO-
MW, MH(POPMALIMOHHbBIE CUCTEMbI U TEXHONOTUK B YNpaBneHun npeanpuatmem, Mingopmaum-
OHHble TEXHONOIMNN B LMPPOBOM An3aniHe

. Keanndumkaums BbinyCKHUKa:
GakanaBp

4. dopma obyyeHUA: OYHasA

. Kacbenpa, orBevarowan 3a peanmsauuio AUCUUNIIUHbI:
Kapeapa umMpoBbIX TEXHOMOMNI

. CoctaBuTenu nporpamMmmbi:
Cuporta E.A., KaHgnaaTt pmnsnko-maTteMaTUYeCKUX HayK, AOLEHT;

. PekomeHpgoBaHa:
HMC ®KH (npotokon Ne 7 ot 03.05.23)

. Y4yeOHbI roa: 2023-2024 CemecTp: 1,2



9. Llenu n 3apaum y4ye6HON AUCLUMNNUHDI

Llenamun ocBoeHnsa y4ebHoOM ANCUMNIIUHBI ABASIKOTCS:
— UM3y4eHue OCHOB AndrdepeHLmaribHOro NCYMUCIEHNS;
— WN3yYeHue OCHOB MHTErpasibHoOro UCYMUCNEHUS.

3agayn yyebHOM ANCUMNINHDI:

— oby4eHune Knaccu4ecknm n COBPEMEHHbIM MeToA4aM MaTeMaTUYeCcKUX UCCredoBaHUNn,
paccCMOTpeHMe pe3ynbTaToB WM naen, HeobXoauMbIX AN M3y4YeHus  Opyrux
MaTemMaTU4YeCKMX AUCUMMNNKUH; BblpaboTka HaBblkoB obOpalleHnss € n3yyaembim
MaTeMaTM4YECKUM annapaTom;

- BOCMUTAHNE KPUTUYECKOrO BOCMPUATUS MaTEMATUYECKMX BbICKa3blBaHUW, MOBbILLEHWE
CTaHOapTOB MaTeMaTU4eCKOW CTPOroCTM M MOHMMaHWUS NPakTU4eckon o06OCHOBAHHOCTMU
n3y4yaemoro maTtepuana n BblopaHHOro YpoBHSA CTPOrOCTU U3NOXEHUS;

TOYHOCTM BbIMOMHEHUS MaTeMaTUYeCcKnX

- passutune MaTemMaTu4eckoun NMHTYULUNN,

onepaLlel N coBepLueHCTBOBaHME obuwen KynbTYpPbl MbILUITEHNA.

10. MecTo y4ye6HOM AMCLUMNNMUHBLI B cTpyKType OOI:
AuncumnnmHa oTHocuTCS K ob6a3aTensHOM YacTn yyebHoro nnaHa.

11. MnaHupyemble pe3ynbTaTbl OO0y4YeHMA No AucuunnauHe/MoAaynio (3HaHUSA, YMEHUs,
HaBbIKW), COOTHECEHHbIE C NNaHMpPyeMbIMU pe3yfibTaTaMM OCBOEHUs1 obpa3oBaTeribHOMN
nporpamMmmsbl (KOMNeTEeHUUAMM) U UHAUKATOPaMU UX JOCTMKEHUS:

Kog HasBaHve komneTeHuun Koga(br) WuaunkaTop(bl) MnaHnpyemble pesynbTaThl
0o0yyeHus
OrK-1 | CnocobeH  npumeHsaTb | OlMK- 3HaeT OCHOBbI MaTe- | 3HaTb:
ecTecTBeHHOHay4Hble © | 1.1 MaTuKWN, (OU3NKN, Bbl- | OCHOBHbIE NMOHATUSA
obLiemHxeHepHble  3Ha- YNCIIUTENBHOW TEXHU- | MaTemMaTU4eCcKoro aHanusa u
HU4, MeToabl MaTtemaTtu- KM 1 nporpaMmMupoBa- | ero MeTofbl, KOTopble
Yyeckoro aHanmsa u Mo- HUS. NCNOJb3YITCH ANA NOCTPOEHUNA
ennpoBaHus, TeopeTu- Moaenewn n KOHCTPYMpoBaHNA
f|I|eCKopro M aKcne I/lpMeH OFIK- | Ymeer peluarb cTaH- anrpcl) UTMOB emgzmg
P 1.2 JapTHble npodeccuo- P P

TanbHOro uccnegoBaHUs
B  npocheccnoHansHom
AeATENbHOCTN.

HanbHbIE 330841 C
NPUMEHEHNEM ecTe-
CTBEHHOHAYYHbIX U
o0 EeNHXEHEPHDbIX
3HaHMW, MeTodoB Ma-
TemaTuU4yeckoro aHa-
nusa n MoaenupoBa-
HUS.

NPakTU4eCKNX 3agav,

yMeTb:
MPUMEHATb MEeTOAbI
MaTemMaTU4ecKoro aHanusa ons
peLleHns NpakTUYeCcKnx 3agay;

BNageThb:
HaBbIKaMu
KBanuuLmMpoBaHHOro Bbibopa
M aganTauun CyLLEeCTBYOLLNX
METOAO0B Afs peLleHus
npakTU4Yecknx 3aaad

12. O6bem AncumMnivHbI B 3a4eTHbIX eamHunuax/yac — 9/324.

dopma NPoMeXyTOYHOM aTTecTauumn: 3k3aMeH

13. TpyaoeMKocTb NO BUAam y4ye6Hon paboTbl
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TpyooeMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTtpam
1 cemecTp 2 cemecTp
AyantopHble 3aHATUA 136 68 68
nekummn 68 34 34
B TOM Yucne: | npakTuyeckne 68 34 34
nabopartopHble
CamocTosaTenbHaga pabota 116 76 40
B TOM Ymucne: Kypcosas pabora (npoekT)
dopma NpoMeEXyTOHHON aTTecTauun
72 36 36
(3k3ameH — 36 yac.)
WToro: 324 180 144
13.1. CopepxaHue gUCLUNIIUHbI
Peannszauus
pasgena
No HaumeHoBaHue pasgena ONCLMNIIUHBI C
o n/n CopepxaHue pasgena gUCLUNInHLI
ONCUUNNUHBI NMOMOLLIbIO
OHNamnH-Kypca,
OYMK*
1. Jlekunn

1.1 Teopus MHOXecTB. Yncnosble MHoxectBa. Onepaumm Hag  MHoxecTBamu. | https://

MHOXeCTBa CeoncTBa onepauni nepeceyeHunsi, oobeanHenns | edu.vsu.ru/
pasHoCTy, JEeKapToBOro npoussegeHus. | course/
MHoxecTBO HaTypanbHbIX  4uMcen. MeTog | view.php?
MaTemMaTU4eCcKomn MHAYKUMN, MNoHaTtre | id=11889
oTobpaxeHus. CyeTHble MHoXecTBa. MHOXeCTBO
LenbIX YMcen, MHOXECTBO paLMOHaribHbIX Yncen.
CyeTHOCTb MHOXeCTBa pauvoHanbHbIX Yucen.
HecueTHOCTb MHOXeCTBa BELUECTBEHHbIX 4YuCen.
Mogaynb, abcontoTHas BeNnMyuHa yncna.
MpomexyTKn, OKpeCTHOCTU. [NpUMHLMN BROXEHHBbIX
OTPE3KOB.
OnemeHTapHble YHKLMM BELLECTBEHHOIO
nepemeHHoro. buHom HbtoToHa. OrpaHu4veHHble
MHOXecTBa. TouyHble rpaHn MHoxecTB. CBowcTBa
TOYHON BEPXHENW W HWKHEW TrpaHu MHOXeCTBa.
MoHdaTne nocrneaoBaTenbHOCTU n
noanocregoBaTenbHOCTY.

1.2 Yuncnosble BeuwectBeHHble uucna, Supremum, Infimum, | https:/
nocnegosaTesibHOCTH MprHUMN BNOXEHHbIX NpomMexyTkoB, MNpeaensHas | edu.vsu.ru/

TOYKa MHOXecTBa. [Npegen nocnegoBaTensHOCTU. | course/
YacTuuHbli npegen. BepxHuin n HWwxHWA npegensl. | view.php?
id=11889

1.3 MoHaTue hyHKLMM ogHON MoHATUe pyHKUMM OOHON NEPEMEHHOMN. https://
nepemeHHon. Mpegen dyHkumm | Onpegenexne, cnocodbl 3agannst, yHKLUN, edu.vsu.ru/

3a4aHHbIE C MOMOLLbIO NOrMYECKUX BbIPAXKEHWUA. course/
Mpenen dyHkumm no Kowwm u no erHe. view.php?
OKBUBaANEHTHOCTb onpeaenerHnin. OgHocTopoHHKe | id=11889
npegensl. CylecTBoBaHNEe O4HOCTOPOHHMX

npeaenoB y MOHOTOHHbIX pyHKUMiA. CBoMCTBa

npegenos (OyHKUMn. beckoHe4YyHo marnble

(6onblume) hyHKLMN, NX CPaBHEHME.

3ameuaTenbHble npegensl. [locTpoeHne

rpadnkoB OyHKLUMNA.

1.4 [MoHATME Npon3BOgHOM 1 MpoussogHas dyHkumn. [eomeTpudeckuin u | https:/
nepsoro guddepeHumnana dusmdeckun  cmbicn.  AudpdepeHumposanue | edu.vsu.ru/
dyHkuuun. dopmyna Tennopa. arieMeHTapHbIX dyHKUUA. Mpasuna | course/

anddepeHumposanus. NpoussogHasa obpatHon u | view.php?
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CnoXxHown  doyHkuun. [lepBbin - anddepeHuman
dyHKkunn. lNpousBogHble ©  guddepeHuUmansl
BbiCLLUMX nopsagkoB. Teopembl depma, Ponns.
TeopeMmbl 0 cpegHem Jlarpanxa n Koww. MNpasuno
JlonuTtans packpbITUs  HeonpeaeneHHOCTEN.
dopmyna Tewnopa. OcTaTouHbIV uneH B
dopmyne Teunnopa B opme JlarpaHxa.
OKcTpemym dyHKUUN. Heobxognmble "
OOCTaTouYHbIe YCIOBUS 3KCTpemMyMa. Bbinyknbie u
BOrHyTble yHKUMK. Touvkn nepernba. [NpusHakm
Touek nepervba.

WccnegosaHne CBOWCTB (DYHKUMA C MOMOLLLIO
NPOU3BOAHBIX.

id=11889

1.5

UHTerpupoBaHue yHKUMI
O1HOW NnepemeHHom

MepBooGpasHas dyHKUUNK, CBOMNCTBaA
nepBoobpasHbiX. HeonpegeneHHbln  MHTerparn.
dopmyna 3ameHbl NepeMEHHbIX, MHTErpUpoBaHMe
no vactam. VIHTerpupoBaHue paumoHasnbHbIX |
nppaumoHanbHbiX  QyHKUMA.  UHTerpmpoBaHue
TPUTOHOMETPUYECKMX U OPYrNX TPaHCLEHOEHTHbIX
dyHkunn. OnpeaeneHHbIn  nHTerpan Pumana.
Ycnosue cywecTtBoBaHUA uHTerpana PumaHa.
dopmyna HbtoToHa—/lenbHuua. CaolicTBa
nHTErpmpyemon cyHkumn. Teopema O cpegHem.
dopmyna 3aMeHbl nepemMeHHon "
WHTErpMpoBaHMs MO YacTam B OfnpeaeneHHoM
WHTerpane.

MoHATME 0 HeCOBCTBEHHOM MHTErparne.

https://
edu.vsu.ru/
course/
view.php?
id=11889

1.6

Yncnosble pAaabl.
(DyHKLI,VIOHaJ'IbH ble pAabl

Yucnosble psabl. YacTtuuHble CYMMbl.
CxogmmocTb. CBoOWCTBaA CXOOALLUMXCS  PAOOB.
Kputepuin Koww. MNpuaHakn cxoaumocTn psgos C
NONOXUTENbHBIMW  YneHamMun. 3HakonepeMeHHble
psabl. AbBcontoTHad W yCroBHas CXOOUMOCTb.
CeoricTBa abCOMIOTHO  CXOASLWMUXCS  PSIAOB.
3Hakouepegytowmecs pagpl. NMpusHak JlenbHuua.
3HakonepemMeHHble psabl. [pusHakm Abens u
Oupuxne. DyHKUMOHAnNbHLIE psaabl n
nocregoBaTenesHOCTU. PaBHOoMepHas 7
HepaBHOMepHas CXOOMMOCTb. Ycnosue
paBHOMEPHOW  CXOAMMOCTU  PYHKLMOHAMNbHOMo
psga. HenpepbiBHOCTb, AuddepeHumpoBaHne 1
WHTErpnpoBaHue PYHKLUMOHAarbHbIX PSAOB.
CteneHHble psagbl. Obnactb CXoAMMOCTU U
pagvyc CXogMMOCTW CTEMEHHOTO psja.

https://
edu.vsu.ru/
course/
view.php?
id=11889

2. MpaKkTn4yeckmne 3aHATUA

2.1

Teopus MHOXeCTB. Yucnosble
MHOXecTBa

MuoxectBa. Onepauum Hag  MHOXECTBaMM.
CeolicTBa onepauuii nepecedeHusi, oobeanHeHUs
pasHoCTH, [eKapToBoro npousBeaeHns.
MHoxecTBO HaTypanbHbIX  4uCern. MeTon
MaTemaTU4ecKom MHAYKUMN, MoHaTne
oTobpaxeHuns. CyeTHble MHoXecTBa. MHOXeCcTBO
LenbIX YyMcen, MHOXECTBO pauMOHarbHbIX Yncen.
CyeTHOCTb MHOXeCTBa pauuoHanbHbIX Yucen.
HecuyeTHOCTb MHOXeCTBa BeLUECTBEHHbIX 4uUcen.
Mogaynb, abcontoTHas BennyuHa yucna.
MpomexyTKn, OKpeCTHOCTU. TPUHLMN BRIOXEHHbIX
OTpPEe3KOB.

OnemeHTapHble dyHKLUUK BELLEeCTBEHHOro
nepemeHHoro. buHom HbtoToHa. OrpaHudeHHble
MHOXeCTBa. TouYHble rpaHM MHOxecTB. CBONCTBa
TOYHOM BEPXHEN W HWKHEW rpaHu MHOXeCTBa.
MoHaTre nocrefoBaTenbHOCTH n
nognocnenoBaTenbHOCTHU.

https://
edu.vsu.ru/
course/
view.php?
id=11889




2.2 Yuncnosble BelecTtBeHHble ynucna, Supremum, Infimum, https://
nocrnenoBaTenbHOCTU MprHUMN BNOXeEHHbIX NPpoMeXxyTKoB, lNpegensHasa | edu.vsu.ru/
TOYKa MHOXecTBa. [Mpegen nocnegoBatenbHOCTU. | course/
YacTuuHbli npeaen. BepxHuin n HWXHWUA npegensl. | view.php?
id=11889

2.3 MoHaTue pyHKLMM ogHON [MoHATHe pyHKUMM OHON NEPEMEHHOMN. https://
nepemeHHon. MNpegen dyHkumm | Onpegenexve, cnocodbl 3agaHnst, yHKLUN, edu.vsu.ru/

3aJaHHble C MOMOLLIbIO NOrMYECKUX BbIPAXKEHWUIA. course/
Mpenen dyHkunmn no Kown n no enHe. view.php?
OKBUBaANEHTHOCTb onpeaenexHnin. OgHocTopoHHue | id=11889
npegensl. CylecTBoBaHNE OOHOCTOPOHHMX

npeaenoB y MOHOTOHHbIX oyHKUmIA. CBoncTBa

npegenos yHKUnN. beckoHeyHo manble

(6onbLune) dhyHKLMN, NX CPaBHEHME.

3ameuvaTenbHble npeaensl. [llocTtpoeHne

rpacomkoB OyHKLUNA.

2.4 MoHATWe Npon3BOaHON U MpousBogHaa dyHkuun. [eomeTpudeckmn u | https://
nepsoro gudpdepeHumana dmanyeckunin CMbICA. OuddepeHumpoBaHme | edu.vsu.ru/
dyHKuuun. dopmyna Tennopa. arieMeHTapHbIX dyHKUUA. Mpasuna | course/

anddepeHunpoBaHus. MNMponseogHas obpaTHom n | view.php?
cnoxHon dyHkumn. lMepBbii  anddepeHumnan | id=11889
dyHKkumn. TpomsBogHble ©  andbdpepeHumanbl

BbiClMX nopsgkoB. Teopembl depma, Ponns.

Teopemsbl 0 cpegHem JlarpaHxa n Koww. NMpasuno

JlonuTans packpbITUS HeonpeaeneHHOCTEN.

dopmyna Tewnopa. OcTaTouHbIN yneH B

dopmyne Tewnnopa B popme JlarpaHxa.

OkcTpemym dyHKUUK. Heobxogumbie "
JoCTaTouHble YCNoBUS 3KCTpemyma. Bbinyknbie n

BOTHyTble yHKUMKN. Touvkn nepernba. lNpusHakm

TouYek nepernba.

WccneposaHne CBOWCTB (QYHKUUA C  MOMOLLbIO
NPOU3BOAHBIX.

2.5 MHTerpupoBaHue pyHKUMIA MNepBoobGpa3sHasi dyHKUUN, ceomcTBa | https://

OAHOWN nepemMeHHOM nepBoobpa3sHbix. HeonpeageneHHbin wmHTerpan. | edu.vsu.ru/
dopmyna 3amMeHbl NEPEMEHHbIX, UHTErpupoBaHme | course/
no vactam. MVHTerpvpoBaHue pauuoHanbHbIX U | view.php?
nppauuoHanbHbiX  yHKUun.  UHTerpuposaHue | id=11889
TPUrOHOMETPUYECKMX U APYTNX TPaHCUEHOEHTHbIX
dyHkunn. OnpegeneHHbln  wHTerpan Pumana.
YcnoBue cylLlecTBOBaHUs WHTerpana PumaHa.
dopmyna HbtoToHa—IJ1enbHuua. CsowctBa
UHTEerpmpyemon cyHkUmMn. Teopema O cpegHem.
dopmyna 3aMeHb! nepemMeHHomn "
WHTErPYPOBaHUA MO 4YacTaM B oOnpegerieHHOM
WHTEerparne.
[MoHATME 0 HecobBCTBEHHOM MHTErpare.

2.6 Yuncnosble psabl. Yuncnosble psabl. HacTUyHbIE CYyMMBI. https://

dDyHKUMOHanNbHbIE PAabI CxopmmocTtb. CBOMCTBA CXOASALMNXCS PAOOB. edu.vsu.ru/
Kputepuin Koww. MNpu3sHaku cxogumocTn psagos ¢ course/
NONOXUTENbHBIMU YrnieHamu. 3HakonepemMeHHble view.php?
pagbl. ABCONIOTHAs MU YCNoBHasi CXOAUMOCTb. id=11889

CaoncTtBa abCoNOTHO CXOASALLMXCS PSAOB.
3Hakouepepytowmecs paabl. MNMpusHak JlenbHuua.
3HakonepeMeHHble psabl. MNpusHaku Abens n
Onpuxne. ®yHKUMOHambHbIE PSabI U
nocnegoBaTenbHOCTU. PaBHoMepHas 1
HepaBHOMEPHas CXO0OUMOCTb. YCrnoBue
paBHOMEPHOM CXOANUMOCTU (PYHKLMOHANBHOro
psga. HenpepbiBHOCTb, AnddepeHUnpoBaHue n
NHTErpmpoBaHmne OyHKLUNOHaNbHbIX PSO0B.
CTteneHHble psabl. OBnacTe CXoAUMOCTU U
paguyc cXoguMOCTU CTENEHHOro psaa.
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13.2. Tembl (pa3penbl) AUCUUNNUHBI U BUAbI 3aHATUN

Buapbl 3aHATUIN (KONWUYECTBO YacoB)

No HanmeHoBaHme Tembl MpakTuyeckme
- (pasgena) / CamocTtosTen
n/n ONCLMNINUHBI Tekunn JlaBopaTtopHbl | bHas paboTa Beero
e
Teopust MHOXeCTB.
YuncroBble MHOXeCTBa
1 12 12 20 44
Yncnosble
2 | nocnepoBaTenbHOCTH 12 12 20 44

MoHaTue pyHKLMM
3 | ogHoOM NnepeMeHHOMN. 12 12 20 44
Mpenen yHKLMK

lMoHaTWe nponssoaHoOM
1 NepBoro

4 | AndbcdbepeHumana 12 12 20 44
dyHKummn. dopmyna
Tennopa.

WHTerpuposaHune

5 | yHKUA OaHON 12 12 20 44
nepemMmeHHoun

Yucnosble psabl.
®PyHKUMOHaNbHbIE
psiopbl

68 68 116 252

14. MeTogn4yeckme ykasaHua ana ody4vyarowmxcs no 0OCBOSHUIO AUCLUNIINHBI

OcBoeHve ancumnnnHbl cKrnagbiBaeTca n3 ayantopHoun paboTsl (y4ebHon gesaTensHOCTH,
BbIMOSIHAEMOM NO4 PYKOBOACTBOM npenogaBaTensi) M BHeayauTOpHOW paboTtbl (yvyebHom
AeATeNbHOCTU, peanudyemon oby4varowmnMcs CaMoCTOSATENBHO).

AyouTtopHaa paboTa cocTouT M3 paboTbl Ha NEKUMAX W BbIMNOMHEHUS MPaKTUYECKUX
3agaHnn B 06BbEME, npedycMOTpeHHOM Yy4yebHbiM nnaHoM. Jlekuusi npegcrasnseT cobou
nocregoBaTefNlbHOE U CUCTEMaTUYECKOe U3NOoXeHue y4ebHOro matepmana, HanpasfeHHOe Ha
3HaKOMCTBO O0OOy4aloLMXCA C OCHOBHbIMM MOHATUSAMU U TEOPETUYECKMMMU MONOXKEHUAMU
n3y4aemon OUCLUMMIVHbI.

JIeKuMoHHble 3aHATUA opmUpyloT Gasy Ans MPakTUYEeCKUX 3aHATUA, Ha KOTOpbIX
NOSTyYEHHbIE TEOPETUYECKNE 3HAHUSA NPUMEHSIIOTCA ONSA PELUEHNA KOHKPETHbIX MPaKTU4eCKnX
3agad. Obyvarowmmea ons ycnewHoro 0CBOEHUS ANCLUMMINHBI PEKOMEHAYETCA BECTU KOHCMNEKT
neKkuMn N NPaKkTUY4EeCKNX 3aHATUN.

CamocTtosaTenbHasa paboTa npegnonaraet yrinybnéHHoe nsyyeHne oTaenbHbIX pasgesnos
ANCUMNIIMHBI C UCMNONb30BaHUEM NuUTepaTypbl, PEKOMEHAOBAHHOW MNpernofaBaTenieM, a Takke
KOHCMEKTOB JEeKUMIN, KOHCMEKTOB MpakTU4ecKnx 3aHaTuin. B kayectBe nnaHa Aans
camocTosaTenbHon paboTbl MOXeT ObiTb Mcnonb3oBaH pasgen 13.1 HacTosiwen pabouen
nporpaMmbl, B KOTOPOM 3adhMKCUMPOBaHbI pasgenbl ANCUUNIIMHBI U UX coaepxaHune. B pasgene
13.2 pabo4yen nporpaMmbl onpeaenseTcsi KONMYECTBO YacoB, OTBOAMMOE HA CaAMOCTOATESNbHYHO
paboTy No KaxxgomMy pasgeny AnCcUMninHbl. bonbluee KoNM4ecTBo YacoB Ha CaMOCTOSTENbHYHO
paboTy oTBOAUTCA Ha Hambonee TpyaHble pas3genbl ANCUMNNUHBLL. [Ng CcaMOCTOSATENbHOro
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N3ydeHnss oTaeNbHbIX pasgernioB AUCUMNIIMHBLI UCMONb3YEeTCHA NepeyeHb nutepaTypbl U Opyrux
pPeECypcoB, MepeyvncrieHHblXx B nNyHKTax 15 u 16 Hactoawen paboyverr nporpammei.
Obs3aTenbHbIM 3N1EMEHTOM CaMOCTOSATENbHON pPaboTbl SABMSETCA BbINOMIHEHWE LOMALLHEero
3agaHus.

YCnewHoCcTb OCBOEHUSI OUCUMMIUHBI ONPeAensieTcsl CUCTEMATUYHOCTbIO W FnyOuHOM
ayanTOPHOW 1 BHeayaMTOpHON paboTbl oby4vatoLerocs.

Mpy Mcnonb3oBaHUM OUCTAHLMOHHBLIX O0OpasoBaTeNbHbIX TEXHOMOMMMN U 3NEKTPOHHOro
oby4yeHuns TpebyeTcs BbINOMNHSATL BCE YKasaHUs npenogaBaTtenei, BOBpeMs NoAknvaTbes K
OHNaWNH-3aHATUSAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHMsAM ANsi CAMOCTOATENbHOM paboThl.

B pamkax gucumnnuHbl nNpegycMOTPEHO MNpoBedeHue TPEX TeKylMxX aTTecTtauun 3a
cemecTp. PesynbTaTtbl Tekylleh yCneBaeMOCTM YYMTbIBAKOTCA MPU BbICTABEHUN OLEHKM MO
NPOMEXYTOYHOW aTTecTauum B COOTBeTCTBUMM C nonoxeHvem [1 BlY 2.1.04.16-2019
«lNonoxeHne o TeKkywen U NPOMEXYTOYHOM aTTecTaumn 3HaHUW, YMEHWW W HaBbIKOB
obyyarowmxca Ha akynbTeTe KOMMbIOTEPHbIX Hayk BoOpoOHEeXCKoro rocyaapCTBEHHOIO
YHUBEpPCUTETA C UCMOSb30BaHMEM BannbHO-PENTUHIOBON CUCTEMbIY.

O6y4yeHune nnL ¢ orpaHUYEHHbIMM BO3MOXHOCTSIMU 3[00POBbS OCYLLIECTBSIETCS C y4eTOM
X MHOMBUAYarbHbIX NCUXOU3NYECKMX OCODEHHOCTEN M B COOTBETCTBMU C UHAMBUAYaNbHON
nporpaMmmMoin peabunutauun. ns nuu ¢ HapyweHMeM criyxa npu Heo6xoaumocTu aonyckaeTcs
NPUCYTCTBME Ha NEKUMSIX N NPAKTUYECKMX 3aHATUSIX aCCUCTEHTa, a Takke CypAonepeBoaYMKOB
N TudprocypaonepeBoaumkoB. MpomexyTodHas aTtTecTaums Ans fvy ¢ HapyLleHUsIMK crnyxa
NpoBOAUTCS B NMUCbMEHHOW bopme, NMpy 3TOM MCMONb3YHTCSA 0bOLME KPUTEPUM OLIEHUBAHWUSI.
MNpy HeobGXxooMMOCTM BpeEMsS MOATOTOBKM Ha 3a4yeTe MOXeT ObiTb yBenuyeHo. [Ons nuy c
HapyLLeHNeM 3peHns JornyckaeTcs ayauanbHoe npefocTaBneHve MHdgopmauumn (Hanpumep, ¢
MCMNONb30BaHNEM MPOrPaMM-CUHTE3AaTOPOB peyn), a TakKkKe MWCNofb3oBaHME Ha NeKumsx
3BYKO3aMNUCbIBaKOLLMX YCTPOWUCTB (AMKTOOHOB M T.4.). Ha nekumsx u npakTuyeckux 3aHaTusx
npu Heo6GXoaMMOCTM AonyckaeTcs NpUcyTcTBME accucTeHTa. MNpu npoBeaeHUU NPOMEXKYTOUYHOM
aTTecTauMm Ons nuy C HapylweHNeM 3peHUst TECTUPOBaHNE MOXET ObiTb 3aMEHEHO Ha YCTHOe
cobecenoBaHme no Bonpocam. [pyu HeOGXO0AUMOCTU BpeMsi MOATOTOBKM Ha 3K3aMeHe MOXeT
ObiTb yBenuyeHo. [nNsa nuy C HapylweHWsiMM  OMOpHO-ABUraTeNlbHOro annapata npu
Heo6Xoa4NMOCTM AonyckaeTcsl NPUCYTCTBUE aCCUCTEHTa Ha NEKUMSIX U NMPaKTUYECKUX 3aHATUSAX.
MpomexyToyHas aTTecTtauuss ANs UL C HapyLeHUsIMW OMOpHO-ABWUraTerlbHOro annapaTta
NpoBOAUTCS Ha OBLMX OCHOBaHUSIX, MPU HEOBXOAMMOCTU npoueaypa 3Kk3ameHa MOXEeT ObiTb
peanusoBaHa ANCTaHLUMOHHO.

15. [lepeyeHb OCHOBHOM W AONONIHUTENBLHOW FNUTEpaTypbl, PEeCypCoOB WHTEpHeT,
Heo6XoAUMbIX ANA OCBOEHUA AUCLIMMIIUHDbI
a) ocHoBHas nuTeparypa:

Ne
n/n

NcTouHumk

®uxrteHronsL, .M. OcHOBbLI MaTeEMaTUYECKOro aHanmnsa B 2-x TT. ToM 1-i1. [ONeKTpoHHbIN pecypc] :
1 y4ebHuK. — AnekTpoH. aaH. — CI16. : JlaHb, 2008. — 441 c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=410

®uxteHronsL, .M. OcHOBbI MaTeMaTU4eCKoro aHanmaa. B 2-x 1T. Tom 2-in. [QneKTpoHHbIA pecypc] :
2 | y4ebHuK. — OnekTpoH. aaH. — CI16. : NlaHb, 2008. — 466 c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=411

0) gononHuTenbHasa nuTeparypa:
Ne
n/n
1 | OemnpoBuy, B. . C60pHMK 3agay 1 ynpaxkHeHUn No matemartmyeckomy aHanuay / b. IN. demungoBny. —
25-e n3a., crep. — CankT-lNeTepbypr : Jlanb, 2023. — 624 ¢c. — ISBN 978-5-507-47148-5. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHo-6nbnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
(oaTta obpalieHus: 01.05.2023). — Pexwum goctyna: onsg asropus. nons3osatenen. 2 bepman, I'. H.
C6opHVK 3aga4 no Kypcy matematunyeckoro aHanmsa / I'. H. bepmaH. — 11-e u3ga., ctep. — CaHkT-

NcToYHMK
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MeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TekCT : aneKTPOoHHbIV // JlaHb :
3NEKTPOHHO-6MbNMnoTeyvHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTa obpalueHus:
01.05.2023). — Pexxum gocTyna: Ans asTopus. nonb3oBaTenen.

BepmaH, I'. H. CoopHKK 3agay no kypcy matematmnyeckoro aHanusa / I'. H. bepmaH. — 11-e n3g., ctep. —
CaHkr-lMeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aneKTPOHHbIN // JlaHb :
3NeKTPOHHO-6MbnuoTeyvHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTa obpalueHus:
01.05.2023). — Pexum gocTyna: ons aBTopu3a. nosb3oBartenem

B) MHOPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumanbHble pecypcbl MHTEPHET):
Ne

n/n
1 | 3HB BI'Y: https://lib.vsu.ru/

2 | OnekTpoHHO-6MBNMoTEeYHasi cuctema "YHuBepcuteTckas bubnuoteka online”; http://biblioclub.ru/

3 | OnekTpoHHO-6ubnuoTeyvHas cuctema "flanp"; https://e.lanbook.com/

4 | OnekTpoHHO-0MbnnoTteyHas cuctema "KoHcynbTaHT ctygeHTa”;: http://www.studmedlib.ru

5 | OnekTpoHHbIN yHMBepcuTeT BITY: hitps://edu.vsu.ru/

Pecypc

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneYyeHUs Ana CaMoCTOATENTbHOW paboThbl

Ne

MNCTOYHUK
n/n

Oemuposuy, b. IN. CO0pHUK 3a4ady 1 ynpakHeHUI No maTemaTndeckomy aHanmay / b. . Jemugosuy. —
25-e n3a., crep. — CankT-lNeTepbypr : JlaHb, 2023. — 624 ¢c. — ISBN 978-5-507-47148-5. — TekcT :
3NEKTPOHHbIN // JlaHb : aneKkTpoHHOo-6nbnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
(oaTta obpateHus: 01.05.2023). — Pexwum goctyna: onsa asropua. nons3osatenen. 2 bepman, I'. H.
C6opHuVK 3aga4 no Kypcy matematunyeckoro aHanmsa / I'. H. bepmaH. — 11-e u3ga., ctep. — CaHkT-
MeTepOypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TekCT : aneKTPOoHHbIV // JlaHb :
3NEKTPOHHO-6MbNMnoTevHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTa obpalueHus:
01.05.2023). — Pexxum gocTyna: Ans asTopus. nonb3oBaTenen.

BepmaH, I'. H. CoopHKK 3agay no Kkypcy matematuyeckoro aHanusa / I'. H. bepmaH. — 11-e n3g., ctep. —
CaHkr-lMeTepbypr : Nanb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aneKTPOHHbIN // JlaHb :
3NeKTPOHHO-6MbnuoTeyvHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTa obpalleHus:
01.05.2023). — Pexum gocTyna: ons aBTopu3a. nosb3oBartenem

17. OOpasoBaTenbHble TEXHONIOTMKU, WUCMNONb3yeMble MNpu peanu3aumm y4ebHomn
OUCLUMNINHBLI, BKIOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 0Gy4eHue)

Mpn peanusaunyM OUCUUNNMHBI MOTFYT WCMOMb30BATbCA TEXHOMOMMU 3NEKTPOHHOIO
00y4yeHns U OUCTaHUMOHHbIe obpa3oBaTeribHble TEXHOMNOrMM Ha Gase noptana edu.vsu.ru, a
Takke Apyrve OOCTyMHble pecypcbl ceTn MHTepHeT.

18. MaTepnanbHoO-TeXHU4YECKoe obecnevyeHme AUNCUUNIINHbI

Ayantopusa ons NEeKUUOHHbIX 3aHATUIA: MyNbTMMEAMA-MPOEKTOP, SKPaH AN NPOEKTopa,
KOMMblOTEP C BbIXOAOM B ceTb «WHTepHeT». CneumnanuaumpoBaHHas mebenb (CTonbl
y4YeHMN4YecKne, CTynbs, gocka). NporpammHoe obecneyenue: LibreOffice v.5-7, nporpamma gns
npocmoTpa dannos popmaTta pdf, Gpaysep.

AyauTtopust  Ons NpakTUYeCcKUX 3aHATUMR:  cneumanvanpoBaHHasi mebenb  (CTonbl
y4YeHu4eckne, CTyrnbsl, 4ocKa).

Ayantopus ona nabopaTtopHbIX 3aHATUI: KOMMNbIOTEPBI C BLIXOOAOM B CeTb «MHTEPHET» 1
AOCTYNOM K 3MEKTPOHHbIM BMBNMoTEeYHbIM cucteMam, cneuuanuampoBaHHass mebenb (CTonbl
y4YeHMn4Yeckne, CTynbs, gocka). NporpammHoe obecneyenue: LibreOffice v.5-7, nporpamma gns
npocmoTpa dannos popmaTta pdf, 6Gpaysep.




19. OueHouYHbIe cpeAcTBa Afisl NPOBEeAEHUA TEKYLEN U NPOMEXYTOYHOMN aTTecTauumn

MopsigoK OUEHKM OCBOEHMSI oby4darlwmmucs yvyebGHOro martepuana onpegensiercst
coaepXaHneM crie4yLmx pasaenos ANCUUNINHGI:

HanmeHoBaHue WHankaTop(bl)
r’]\}gn pasgena UCLMNInHbI Ko“cl';‘a‘)a“ OOCTUXKEHUS OueHouHble cpeacTea
(moaynsi) Y KOMMNEeTEeHUumn
Teopus MHOXECTB. OnK-1.2, OMK-
1 YMCOBbLIE MHOXECTBA OrK-1 12 KoHTponbHasa paboTa
g | ncnosuie OrMK-1 OMK-1.2, OTIK- KoHTponbHas pabota
nocneaoBaTenibHOCTU 1.2
MoHaTne OYHKLMN
3 | ogHoit nepeMeHHoN. OrK-1 OI‘IK-11.22, OTIK- KoHTponbHas paboTa
Mpegen doyHKUMn '
[MoHaTMe npousBogHOM
" nepBoro : .
4 | pudbdepeHumana OrK-1 Ork 11'22’ OrK KoHTponbHasa pabota
dyHKUUN. dopwmyna '
Tennopa.
NHTerpuposaHue : :
5 | pyHkumn ofHOMn OrK-1 OfK 11'22’ OfK KoHTponbHas paboTta
nepemMeHHoun '
Yucnosble paabl. OrllK-1.2, Ol1K-
6 DYHKUMOHANbHbIE PSib OrllK-1 12 KoHTponbHas paboTa
MpomexyToyHasa aTTecTtaums M
epeyveHb BONPOCOB K 3K3aMeHy
dopMa KOHTpONs - 3K3aMeH

20. TunoBble OLEHOYHble cpeAcTBa M MeToAuYecKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1. TeKywWw M KOHTPOJIb YCNeBaeMoCcTu

KoHTporb ycneBaeMocT No AUCUUMMMHE OCYLLECTBIISIETCA C NMOMOLLBIO CeayLWmnX OLEeHOYHbIX
cpencTB: KOHTPorbHasa paboTa.

MepeyeHb 3aa4aHUN ANA KOHTPONbHbIX paboT

KoHTponbHas pab6oTta Ne 1
BapwuaHnT 1

1. [okaxuTe c NOMOLLbI0 MeToa MaTeMaTUYeCKON NHOYKUNN, YTO
n’—6n+12>0 ana mno6oro n€ N.

2. Tlyctb X HenycToe, orpaHMYeHHOE MHOXECTBO, -X — MHOXECTBO 3fIEMEHTOB Buaa —X (
x € X). JokaxuTe, 4To

inf(—X):—supX.

3. Wcnonb3ysa onpegeneHve npegena Y4McrioBon nocrieoBaTesibHOCTU, AOKa3aTh, YTO YUC-
no 1 siBRsieTcs Npefernom nocrneaoeatensHocTn x,=n/(n+1)(n=1,2,3...).

4. Hantn



lim(m—n)_

n — oo

BapuaHT 2

. [lokaxuTe C NOMOLLLI0 METOAA MaTeMaTUHECKON UHAYKLMK, YTO
4n*-12n+9>0 ansa moboro n€ N.
. Myctb X, Y HenycTble, orpaHNyeHHble MHOXECTBA MOMOXUTENbHbLIX Yncen, Z — MHOXe-
CTBO 3NIEMEHTOB BUAA z=x - y(x€ X,y € Y). [lokaxuTe, 4To
infZ=inf X - infY.

lim(s—n)ZO.
n-o\ N

. HdokasaTtb, 4TO

. Hantn

lim (Vn+1-2n).

KoHTponbHas pab6oTta Ne2

BapuaHT 1
. Onpegenutb 061acTu CyLeCcTBOBaHMS U MHOXECTBO 3HAYEHU creayowen pyHKumMm
a. y:(—l)x.
. Haintu ¢(¢(x)),w(w(x)), [y (x)],w((x)), ecrm
a. ¢lx)=x*y(x)=2"
. BbIsICHUTB, aBnseTca nNn OyHKUMS Nepuoguyeckon, N onpeaennTtb ee HauMeHbLnn ne-
puopg, ecnu
a. f(x)=AcosAx+Bsin Ax.

. Hantu
a. lim(lﬂnx) _2(1+DX) ,m,n€ N.
x-0 X
. Hantu
li v1+42x -3
X -4 \/;_2
BapuaHT 2

. Onpegenutb 06nacTu CyLecTBOBaHMS U MHOXECTBO 3HAYEHUI criegyowen pyHKumMm
y:arcsin(lg%).
. Haittu ¢(¢(x)),y(w(x]), ¢(w(x]),w(o(x]), ecrm
1
¢(x)=sgnx,y(x)==.

. BbiacHuTb, sgBRnseTca nu pyHKUMA nepuoaudeckon, U onpenenntb ee HauMeHbLUUK ne-
puog, ecnv

>

f(x)=sin x+sin(x+2]..

. Hantun

i (2x—3)20(3x+2)30'
X o0 (2x+1)50

. Hantn

10



lim vl-x-3
xo-8 2+¥x

KoHTponbHas paboTta Ne3

BapuaHT 1
HanTtu npegen
. tgx—sinx
a. limEX=siNX
x-0sin” x
. C nomouwbio «& —&» paccyxaeHumn gokasatb HEMPEPLIBHOCTb (OYHKLUK
a. y=sinx

. OnpeaenuTb TOYKM paspbiBa PYHKLMN 1 UCCIEA0BATL XapaKTep 3TUX TOYEK, eCrnu

a. =
Y sSin x

Mcxons s onpefeneHvs nponsBo4HOW, HEMOCPEACTBEHHO HAWTU NPOU3BOAHYI0 (PYHK-
uunn

1

da. y—;.
HanTtu nponssoaHyo yHKUNN

C(1-x)

Y Lexf
BapuaHT 2
HanTtu npegen
o im(
x-0\C0S2X
. C nomoubio «& —&» paccyxaeHum aokasatb HEMPEPbIBHOCTb (OYHKLUK
a. y=cosx
. Onpegenutb TOYKM paspbiBa (OYHKLUKN U UCCreaoBaTh XapakTep 3TUX TOYeK, ecnu
1 1
_ X x+1
a y=—7 7 1
x—-1 x

Ncxopa 3 onpepeneHvs Npon3BogHOW, HEMOCPeaCTBEHHO HaWTU MPOU3BOAHYH (DYHK-
Luu

a. y=vx.
Hantn nponsBogHyo yHKUMM

_xP(1-x)
y= 1+x

KoHTponbHas paboTta Ned

BapwuaHnT 1
HanTtn auddepeHumnan dyHKunn y
a y:iln X—d
) 2a | x+a

MycTb u n v aBaxabl AnddepeHumpyemblie GyHKLMM OT NepeMeHHo x. Haiitu d° y, ecnu

11



. OI‘Ipe,EI,eJ'II/ITb 3Ha4YeHne Bblpa>keHnA
. tgx—Xx
a. hmg—.
x-0X—SIn X

. Ol'lpeﬂeﬂl/lTb 3Ha4YeHne Bblpa>keHnA

. 2 -0.01x
g, lim x%e
X o4 '

HanTtu pasnoxeHue B pag Tennopa no cteneHam x QyHKumm
y=In{1+3x+2x%

BapuaHT 2
Hantn gudpdepeHuman gyHkumn y
a. y=In|x+V/x*+d|

MycTb u 1 v aBaxabl AvddepeHUmpyemblie GYHKLMM OT nepeMeHHomn x. Hantu d° y, ecnu

a. y=a",(a>0)
. Onpegenutb 3Ha4YeHNe BblpaXeHus
. Xctgx — 1
a. hmg—2
x-0 X
. Onpegenutb 3Ha4YeHNe BblpaXXeHus
a. lim XXX?1
x-0
HanTtu pasnoxeHnue B pag Tennopa no cteneHam x QyHKumm
y=xC0s3x

KoHTponbHas paboTta Ne5

BapuaHT 1
Hantn nnterpan
[1-x]
[ ==
XVX
HanTtu nHterpan
. 1dx
Sl ——.
a [snl®
HanTtu nHterpan
dx
a. L2
SIn X COS X

HanTtu nHterpan

a. Iln(x%/@)dx.

dx
‘[ x*—x+2

HanTtu nHterpan

BapuaHT 2

Hantn nnterpan

12



a. f(l—%)\/x&dx.
X
. Hantn nnterpan

J‘dx

x —1
. Hantn nnterpan
J‘ dx
SlI'lXCOS X
. Hantn nnterpan
1+x
: | dx.
a J.X n 1—x X
. Hantn nnterpan
J‘ dx
3x°-2x-1

KoHTponbHas paboTta Ne6

BapuaHT 1
. [JokaszaTb HeENoCpeaCTBEHHO CXOAUMOCTb psiga U HanTu ero cymmy 2546
n-1
a. 1- 1 1 l+...+&+...
274 8 o1

. Mlccneposatb cxogMmocTb paga 2556
a. 1-1+1-1+1-1+...
. [Nonb3ysack kputepuem Kowmn, gokasaTb CXOAUMOCTb psia
sinx sin2x sin nx
+ +...
2 2’ 2"
. Mlccneposatb cxogumocTtb paga 2583
1000 1000 - 1001 1000 - 1001 - 1002
a. + + +
1 1-3 1-3:-5
. WNccnepoBaTtb cxoanmocTb 3HaKonepe|\/|eHHoro pﬂ,u,a 2668

Z nSlIl n

+...

BapuaHT 2
. [JokaszaTb HeENocpeaCTBEHHO CXOAUMOCTb psiga U HanTu ero cymmy 2547

A Y U U 0 B
. 2 3 22 32 2n 311

. Mlccneposatb cxogumocTb psga 2558
1 1 1 1

a. —+—+—+...+—+...
1! 2! 3 n!

. MNonb3ysacek Kputepuem Kowumn, fokasaTb pacxoanmMmocTb psaa 2577.1
1 1 1
—_—t .. ...
& V12 V23 7 n- (n+1)
. Mlccneposatb cxogmMmocTb psga 2584
4 4-7 4-7-10
—+ + +
2 26 2:-6-10
. MlccnepoBaTtb CX0OMMOCTb 3HaAKoONepeMeHHoro psiga 2669

13
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> -1y
o] n+100
KpuTepum oueHMBaHNA KOHTPONbHbIX paboT

— 0-24 6anna — «HeyaoOBNETBOPUTENBHO»

— 25-34 banna — «ygoBNeTBOPUTENBHO»

— 35-44 6anna — «XopoLlo»

— 45-50 6annoB — «OTNIMYHO»

anBeAéHHble HUXe 3aaHnsa peKkomeHayeTCcAa ncnonb3oBaTb Npu npoBeaeHUN ANAarHOCTU4YeCKux
pa60T ANA OLEeHKU OCTAaTOUYHbIX 3HAHUN MO AUCLUMUNIINHE

3agaHug c Bblbopom oTBETA

Ne 3agaHue BapuaHTbl oTBETA BepHbIi oTBET
1 | C nomMoLubio onepaummn 1. (ANB)NC 4. (ANB)NC
06beanHEHUS 1 2. AuB)ucC
nepeceyeHunst 3annucatb 3. (ANB)uU(CNB)U(ANC).
MHOXeCTBO, COCTOsILLEee N3
3MEeMEHTOB,
NpuHagnexalmx Bcem
Tpem MHoXecTBaMm A, B,
C.
2 | C nomoLubio onepaummn 1. (ANB)NC 4. (AuB)uC
006beanHeHns un 2. AuB)ucC
nepeceveHus 3anucatb 3. (ANB)u(CNB)uU(ANC).
MHOXEeCTBO, COCTOsILLEee N3
9MEeMEHTOB,
npuHagnexalumx XoTs Obl
OOHOMY 13 TPEX MHOXeCTB
A, B, C.
3 | Ykaxute obnactb 1. ¢ b
onpegeneHns pyHKUMn 2. {
y= /53x+1_1 3 (0;3)
4. |
4 5n°-3n° 1.5 5
Haiitu lim ———— 2.0
nee N1 3.0.2
4. npefena He cyluecTByeT.
5 Haitu lim ( Vn’+n _”) ; 8'2 0.5
3.0.5
4. npefdena He cyluecTByeT.
6 | BblumcnuTte NpousBoaHYO 1. 3x 3sin(3x)
dyHKuMK y = sin(3x) 2. sin(x)
3. 3sin(3x)
4. 0
7 | Belumncniute npegen 1. 2 5
. tg15x 2. 6
llmT 3. 5
x-0SIN3Xx 4 3
5. 1
8 | Bbluncnute nHterpan 1 1
jsin(ax)dx 1. Ecosax+c ;cosax+c
2. 0
3. cosax
9 | Bbluucnure onpeaeneH- 1. 1 1
2.0
3. 05

14



e
HbI UHTerpan f In x dx
1

10 | Bbluancnute 2 2
onpeaeneHHbIn nHTerpan 1. 5(5‘/5_4) 5(5\5_4)
2
1 —
[ [Vxr-L)ax 2.5V2-4
4 Vx 3.542
3agaHung ¢ KpaTkMM OTBETOM
Ne 3agaHve BepHbin oTBET
1 | CoBOKynHOCTb BCEX NepBoo6pasHbiX A (PyHKLIMM f (x) Ha npomexyTke X HasbiBaeTca | HeonpeaeneHHbim
WHTErpanom
2 dx dx
TabnuyHbIn nHTErpan ot f— paBeH f—
X X
3 | QudpdbepeHuman ot 2x paseH 2xdx
4 | Ecnu ans Bcex x M3 06nactu onpeaeneHms gyHKumMm f(X)BbIﬂOJ'IHﬂETCﬂ paBeHCTBO YeTHOM
f(— x):f(x), TO (pyHKUMS Ha3bIBaeTCS. ..
5 | MHOXecTBO, KOTOPOE HE COOEPXKMUT ANIEMEHTOB Ha3bIBAETCS. .. nycTbiM

3agaHung ¢ pa3BEPHYTbIM OTBETOM

3agaHue 1.
Mcnonb3yss onpegeneHne npegena 4YMCroOBOW MOcnegoBaTenlbHOCTM, [oKasaTb, 4TO

uncno 1 sBNsieTcs npeaenom nocnegosatesibHocTn x,=n/(in+1)(n=1,2,3,...)¢.

PeweHwve.
Paccmotpum mogyne pasHocTu
x, ~ 1=~ 1|=—
n+1 n+1

BosbmeM npounsBoribHoe yucno €>0. HepaBeHCTBO xn—1\<8 OyneT BbLINOSIHEHO, ecnun
1/(in+1)<eé, T.e. npu n>1/e-1. B kayectBe N BO3bMeM Kakoe-HMOyOb HaTypanbHOe 4KCIo,
yaoBrneTeopsiollee ycnosumio N>1/e—1, Toraa 1/(N+1)<em ans Bcex n>N BbINOMHEHbI

HepaBeHCTBa

<E.

1
— :_<
X 1‘ n+l N+1

370 1 03HauaeT, YTo 1 eCTb Npeaen nocneaosaTensHocTu [n/(n+1)], 1. e.

3apgaHue 2. Wcnonb3ya onpefeneHve npegena 4YuCnoBOW NOCNeAoBaTeNbHOCTW, [okasaTb, 4YTO

nocrneaoBaTenbLHOCTb [( -1/"+1/ n] pacxoanTcs.

15




PeweHne.
Hy>XHO Ooka3aTb, YTO HMKaKOe YMCIO He ABMsieTCs npeaenomM JaHHOW nocnefoBaTenbHOCTH.

OTMEeTMM Ha 4YncrioBom I'IpﬂMOVI HECKOJ1bKO 4J1eHOB nocriegoBaTesibHOCTU, Hanpumep,

x,=0,x,=3/2,x,=-2/3,x,=5/4,x;=—4/5,x,=7/6,x,,=13/12,x,,=—12/13 .Puc. 1
nokasblBaeT, YTO PaCcCTOsHWME MEXAY ABYMS COCEAHMMM YrnieHamu nocrneaoBaTenibHocTv 6onblie 1.
-1 g 2, 1 g
O—O———— —& L ooo i 1
13 T3 O T Ty To 2
Puc.1

[lokaxxeM, YTO 3TO AENCTBUTENbHO Tak Ans NobbiX ABYX COCEAHUX YNEHOB. M3 3TUX YNEHOB OAUH UMeeT
YyeTHbIN Homep n=2k, u
X, =—1+1/(2k)>1
CoceaHuin YneH nmeeT HeveTHbIn Homep 2Kk+1 (Mnm 2k —1), n

1 1
Sl O Xy = b

Xy =~ 14 <0).

Ortcloga cneayer, 4To |xn —X,.>1.

y 1 1
Ons NPON3BOJSIbHOIO 4unclla a BO3bMEM OKPEeCTHOCTb €AMHUYHOW AOJNMMHblI — WHTEepBan (CI_E,CI+§).

Jliobble cocegHue uneHbl X, n X,,; oba BMecTe He MOryT HaxogQMTCA B 3TOM OKPECTHOCTW, TaK Kak paccTosiHWe
mMexay Humm 6onblue 1. o kpariHen mepe oanH U3 3TUX YNeHoB ByAeT nexaTb BHE OKPECTHOCTU.

Takum obpasom, ans moboro uucna a cywecrteyet £=1/2 Ttakoe, 4to ana noboro HaTtypanbHoro N

Hagetcs n, paBHoe nub6o N, nmbo N+1 Takoe, 4TO ‘xn—a‘>1/2=£. 3T0 ¥ 03HayaeT, 4TO AaHHas

nocneaoBaTesibHOCTb pacxoanTCA.

3apanue 3. BbluMcnuTe uHTerpan fq/ax dxa>0)
- x

PeweHne.
MoabiHTerpanbHas dyHKUMS onpedeneHa Ha npomexytke 0<x<a. Cpenaem 3amMeHy

o T
NepemMeHHOMn x=qasin’t, roe Ostsz. Torna:
dx A2asintcostdt

. X
sint A\ 4/—
a

t A arcsin

2]

cost A4/1—

SIS

[MprmeHsaa dopmMyny 3aMmeHbl NepeMeHHOM

16



X
dx
J a-—Xx =
2 .
X=a sint

> . .2
Md(azsint):j\/E%ZasintcostdtZC
a—(azsint) a—2sin"t

sint . . ;
(xf (cost smtcost)dt:2af smztdt:2f (1-cos2t)dt=i

2(t - SmZZt)+c:a(t —sintcost)+c

BosBpaluasck oT nepeMeHHon t CHoBa K NepeMeHHON X, Nonyyaem:

. x [x | X
aarcsiny— —24/—4/1——+c.
a a o

3apaHue 4. Vicnonb3ys opMyIy MHTErPUPOBAHUS MO YacTsIM, HANOUTE MHTerparn f xe'dx

PelueHne.
f xexdx=f xd(el|x)=xe*- f e“dx=xe"—e"+c

X Ccos X —sin x

3apanue 5. Halitu ipenen ¢pyHkuuu, ucnonb3ys npasuiio Jlonurans 11H(1) e
X -
PeweHue.
) f(x)
[Tpaswo Jlommrans lim =lim ——.
X”Xog(x) X”Xug(x)
. xcosx—sinx_ |0 . COSX—XSINX—COSX _ .. xsinx _ .. sinx _ .
lim————=| ~|=lim > =lim - -—=lim — =
x-0 X 0] x-o 3x x-0 3x* x-0 3X
o Liimsinx 1
3 x-0 X 3
Kputepun oueHnBaHus bannebl
lNony4eH NosHbIA OTBET, COOTBETCTBYHOLUNA YKa3aHHOMY PELLEHUIO. 3

NmeeTca BepHas nocnefoBaTeNbHOCTL BCEX 3TAMOB PELUEHUS,
060CHOBaHHO NOSy4YeH BepHbIN OTBET B Cryvae anroputMa.

lMonyyeH HEMONHbIN OTBET, B LENOM nepedaloLnin CyTb 3agaHus. 2
lMonyyeH HeBEpPHLIN OTBET U3-3a BbIYMCIIUTENBHON OLINGKK, MPU 3TOM
nMeeTCcs BepHas nocrneaoBaTenbHOCTb BCEX 3TaNOB peLLeHns B criyvae
anroputma.

MonyyeH BepHbIN OTBET, OAHAKO UMEIDTCSI MPOMYCKU OAHOTO UK ABYX 1
3TarnoB peLleHns

nnn

PelueHve He 3aBepLUEHO, OAHAKO BEPHO BbINOMHEH XOTS Obl OAWH K3
3TarnoB peLueHus.

PelueHve He cCOOTBETCTBYET HU OOHOMY M3 KpUTEPUEB, NEPEYUCTIEHHbIX 0
BbILLE.
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20.2. NpomexyToyHas aTrecTtayms

MpomMexyToyHas aTtTecTauus no AUCLUUMNMMHE OCYLLECTBNSAETCA C MOMOLLbIO  CreayoLmx
OLIEHOYHbIX CPEeACTB: 80MPOCO8 K IK3aMEHY).

MepeyeHb BOMPOCOB K 3K3aMeHy

wWN =

10.
11.
12.
13.
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.

Yuncnosble MHOXecTBa. Onepaumv Hag MHOXeCTBaMu;
TeopeMbl 0 TOYHbLIX TPAHAX MHOXECTB;
Yuncnosble nocriegoBaTenbHOCTU. BeckoHeyHO Manasi nocnegoBaTenbHOCTb. OrpaHuyeH-
HocTb BMIT;
Cymma 6eckoHe4yHO MarbiX nocrnegoBaTenbHOCTEW, PasHOCTb, anrebpavyeckas cymma,
npovssegeHne GECKOHEYHO Marioln MocnefoBaTeNbHOCTM Ha OrpaHMYEeHHYK nocnegosa-
TEnbHOCTb;
CBs3b 6eckoHe4YHO Marnon n 6eckoHe4YyHO DOSbLLOW NoceaoBaTENbHOCTY;
Mpegen uucnoson nocnegoBaTenbHOCTU. HeobxoomMmoe n goctatoyHoe YCnoBue cylue-
CTBOBaHUA npeferna 4YvcnoBor nocrnefoBaTenbHOCTU. Teopema O eAVHCTBEHHOCTU npeae-
fa Y1CroBowv NocrneaoBaTeNbHOCTH;
CeowicTBa NpegesnioB YMCNOBbIX NocrneaoBaTenbHOCTEN;
MpepenbHbIM Nepexoq B HepaBeHCTBaX YMCMNOBbIX NOCHeAoBaTeNbHOCTEN;
Teopema Beneplutpacca (4519 MOHOTOHHOW NOCrenoBaTeNbHOCTH);

Teopema 0 BrOXeHHbIX OTpe3Kax;

Yucno e;

Teopema 0 cyLiecTBOBaHMN NPeAenbHON TOYKM OrpaHNYEHHOW NocrneaoBaTeNbHOCTHY;
Teopema BonbuaHo-Benepwtpacca. Jlemma Bopens;

BepxHuii 1 HUXHWIA Npeaensbl OrpaHNYeHHON NocneaoBaTenbHOCTY;

Ycnosue Kol cxogumMocTn YMCnoBOW NOCIeg0BaTENIbHOCTY;

Cnoco6bl 3agaHusa dyHkumi. Npegen dyHKummy;

OKBMBaNEHTHOCTb onpeaeneHunin npegena QyHKUMK;

ApupmeTudeckne onepaumm Hag npegenamm dyHkunn. OgHOCTOPOHHUE Npeaensl;
Teopema KoLum 0 NpoMeXyTOYHOM 3HA4YEeHUN HEMPEpPbLIBHOW pyHKUuK. Cnencreme;
CnoxHas gyHkumsa. Teopema 0 HeNnpPepbIBHOCTU CIOXHOWM (PYyHKUMN;

lMoHATME MOHOTOHHOM (hyHKUMN. KpuTepuin HenpepbIBHOCTU A1 MOHOTOHHOW QOYHKLMM;
O6paTHas gyHkums. Teopema 06 o6paTHOM PYHKLNK;

OCHOBHbIe Knaccbl (yHKLMN;

MepBLIN 1 BTOPOW 3amedaTenbHble Npeaens;

CpaBHeHne 6eCKkoOHEYHO MarbiX 1 6ECKOHEYHO BONbLUNX BEMUNYUH;

Knaccudukaumsi paspbiBOB HENPEPLIBHbIX (PYHKLMIA;

OcHoBHbIe TeopeMbl 0 HenpepbiBHbIX GyHKUmAxX (I n Il Teopema Benepitpacca);

Ycnosue Kown cylectsoBaHus npegena QyHKUmm;

lNoHATHE paBHOMEPHO HenpepbiBHOM YHKUMK. TeopemMa KaHTopa O paBHOMEPHOW Henpe-
PbIBHOCTY;

MpouseogHaa dyHKumK. NeomeTpuyeckaa nHTepnpetaums. MNoHATHe kacaTenbHOM N Ceky-
Len;

OQHOCTOPOHHSAS NPOM3BOAHAS;

ApudmeTndeckne cesoncTea NPON3BOAHbBIX;

MpounsBoaHasa cnoxHon gyHkummn. NponssoaHast obpaTHOM oyHKUUNK;

MponsBoaHble anemMeHTapHbIX yHKUUA. MponsBogHble 06paTHLIX TPUrOHOMETPUYECKMX
DyHKUWNA;

MpoussogHble norapumMmmyeckon OyHKLMK, nokasaTenbHOW (PYHKUUKU, CTENEHHOW (PyHK-
uun.
OunddepeHumnan gyHkUMM ogHom nepemeHHon. OcHoBHbIE onpeaeneHns, auddepeHumnan
NPUBIIMKEHHBIX BbIYUCIIEHUN,
MHBapuaHTHOCTL hopmbl nepsoro auddepeHumana. Ctapwune npomssogHble. dopmyna
JlenbHuua;
OnddepeHumpoBaHmne yHKUMN, 3a4aHHON NapamMeTpUyecku;
OcHoBHble Teopembl anddepeHumansHoro ncuncneHns (Teopema ®epma, Teopema Pon-
ns);
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40.

41.
42.
43.
44.
45.
46.
47.
48.

49.
50.

51

68.
69.
70.

Onsa

Teopema JlarpaHxa (4acTHbI cnydan). Teopema 0 JOCTAaTOYHOM YCMOBUM MOHOTOHHOCTU
yHKUNY;

Teopema JlarpaHxa (o6wwmin cnyyan);

Mpaswuno Jlonutans packpbITUS HeOoNpeaeneHHOCTEN;

dopmyna Tennopa,;

®opmyna Tennopa ¢ ocTaTouHbIM YrieHOM B hopme JlarpaHxa;

PasnoxeHune aneMmeHTapHbIX yHKUMIA B psabl Tennopa-MaknopeHa;

NccnepoBaHune doyHKUMI. BTOpoe 4OCTaTOYHOE YCNoBUue aKCcTpemyma yHKUUN.

Bbinyknas n BorHytaa doyHKUMKU. YcnoBue BbINYKNOCTU (PYHKLUMM;

MepBoobpasHas dyHkuun. OCHOBHasi Teopema UHTErpanbHOro ncuncnenns. HeonpeaeneH-
HbIA NHTerpan.

OcHoBHbIE CBOWCTBA HeoNpeaeneHHbIX MHTErpanos.

3ameHa nepemMeHHOn B HeonpeaeneHHoM NHTerpare.

. nTerpupoBaHue no yactam.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

lMoHATME onpeaeneHHOro nHTerpana.

"eomeTpUYECKNn CMbICN UHTErpanbHON CyMmbl. Pusmdeckue npumepsbl.
Cymmbl [lap6y. NepBoe cBOMCTBO.

BTopoe cBorictBo cymm [apOy.

TpeTbe n YeTBEPTOE CBONCTBA cymM [dapby.

JNlemma OdapbOy.

Heobxoammoe n goctaTovHOE YCroBUE MHTErPUPYEMOCTU PYHKLUN.

Knaccbl nHTerpupyemMbix QyHKUUN. MHTErpupyemMocTb HenpepbIBHbIX OYHKLIWA.
MHTerpmpyemocTb HEKOTOPbIX paspbiBHbLIX (YHKLWN.

MHTerpmpyemMocTb MOHOTOHHbIX (OYHKLIIA.

ConcTBa onpefeneHHoro nHTerpana.

dopmyna cpegHero 3HadeHus.

dopmyna HbtoToHa-JlenbHuua.

Yuncnosble pagbl. OCHOBHbIE MOHATUS.

Yncnosble pagbl. [NpocTenwne Teopembl.

Cx0oanMOCTb NONOXUTENBbHBLIX PSA0B. YCMOBUE CXOAMMOCTU NONOXUTENBHOroO psaa. Mapmo-
HUYeCKU pag.

Teopembl cpaBHeHUS psgoB. MNMpumepsl.

MpwnsHaku Kowwn n Janambepa.

AGconioTHast 1 ycrnoBHasa cxogmMMocTb psaoB. Kputepui Kown.

oueHunBaHNA pes3ynbTaToB O6y‘-IeHVIFI Ha 3K3aMeHe WUCMNOoJib3yeTCA 4-6annbHasn Lwkana:

«OTJIMHHOY, «XOPOLLO», «yOOBIIETBOPUTESIBHO», KHEYOOBNETBOPUTEITbHO».

YpoBeHb
Kputepun oueHnBaHUS KOMNeTEHLUIA cchopmmnpoBaH LWkana oueHok
HOCTK
KOMMNEeTeHLMN

MonHoe cooTBETCTBMNE OTBETa OGYYatOLLErOCH BCEM
nepeyvncneHHbIM kputepusamM. OByyaoWwmincs 0eEMOHCTPUpPYET
BbICOKMI YPOBEHb BriafieHVs MaTepuarnom, OpMeHTUpYeTCs B
npeaMeTHol o6nacTu, BepHO OTBEYaEeT Ha BCe AOMNOSTHUTESNbHbIE

BOMpPOCHI.

[NoBbILLIEHHbIN
YPOBEHb

OTnnyHo

OTBET Ha KOHTPONBHO-U3MepUTENbHLIN MaTepuan He
COOTBETCTBYET OAHOMY UIN ABYM U3 NepeyncrieHHbIX nokasartenen,
HO oby4aroLWniAca AaeT NpaBuUnbHbIE OTBEThI HA AOMONHUTENbHbIE Xopouio

BaszoBbin

YpOBEHb

BOMpOCkI. [JonyckarTcs oWmMOKN Npy BOCNPOU3BEAEHMM YacTn

TEOPETUYECKMX MONTOXKEHWUN.

OTBET Ha KOHTPObHO-U3MEPUTESbHbBIN MaTepuan He MoporoBsbiii Y[OoBneTBOPUTENBHO
COOTBETCTBYET NOOBLIM TPEM N3 NEPEYUCIEHHBIX NOoKa3aTenewn, YPOBEHb

obyvarwminca aaet HeNosHble OTBEThI HA JONONHUTENBbHbIE
Bonpocbl. ChopMmnpoBaHHbIe 3HAHUS OCHOBHbIX MOHSTUN,
onpegeneHun n TeopeM, n3y4aemblx B Kypce, He Bcerga nosiHoe nx
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NOHMMaHWE C 3aTPYAHEHUSMU NPY BOCNPOU3BELAEHNN.

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIV MaTepuan He

COOTBETCTBYET nodbIM ‘-IeTpréM N3 NepeyvmncrieHHbIX nokasaTtenen.

O6yvaowmiicss 4eMOHCTPUPYET OTPbIBOYHbIE 3HAHUSA (MO0 KX
OTCYTCTBWE) OCHOBHbIX MOHATUIA, ONPEAENEHNIA N TEOPEM,
Mcnonb3yemblX B Kypce.

Heyp,osneTBopMTeano
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