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

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

YTBEPXOAIO

3aBeayowmin kacegpomn
LUPOBLIX TEXHONOMMN

/%/, Kypranun C. [.

05.03.2024 .

PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNUHDI

51.0.10 MaTemaTunyeckmi aHanums

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

. Mpocdhmnnb noaroToBKU:
NHXeHepus HHPOPMALMOHHBLIX CUCTEM U TEXHONOMNI

. KBanudmkauma BbinyCKHUKa:
bakanasp

4. dopma obGy4eHUs: oyHas

. Kachenpa, orBevarowan 3a peanmsauuio AUCUUNIINHDbI:
Kadpepa LUMppoBbIX TEXHOSOMMIN

. CoctaBuTenu nporpamMmmbil:
Cupota E.A., KaHguaaTt pmnsnko-maTteMaTUYECKUX HaYK, AOLEHT;

. PekomeHpoBaHa:
HMC ®©KH (npotokon Ne 5 ot 05.03.2024)

. Y4yeOHbIN roa: 2024-2025 CemecTtp: 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 HasBaHne komneTeHunn Koga(br) WuaunkaTop(bl) MnaHnpyemble pesynbTaThl
0o0yyeHus
OrK-1 | CnocobeH  npumeHsaTb | ONMK- 3HaeT OCHOBbI MaTe- | 3HaTb:
ecTtecTBeHHOHay4Hble © | 1.1 MaTuKWN, (OU3NKN, Bbl- | OCHOBHbIE NMOHATUSA
obLemHxeHepHble  3Ha- YNCIIUTENBHOW TEXHU- | MaTemMaTU4eCcKoro aHanusa u
HU4, MeToabl MatemaTtu- KM 1 nporpaMmMupoBa- | ero MeTofbl, KOTopble
Yyeckoro aHanmsa u Mo- HUS. NCNOJb3YITCH ANA NOCTPOEHUNA
envpoBaHus, TeopeTu- Moaenewn n KOHCTPYMpoBaHNA
f|I|eCKopro M aKcne VIpMeH OFIK- | Ymeer peLuarb cTaH- anrpcl) UTMOB emgzmg
P 1.2 JapTHble npodeccuo- P P

TanbHOro uccregoBaHus
B  npocpeccuoHansHom
OeATENBHOCTHN.

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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TpyooeMKkocTb
Bug yuebHol paboTbl Bcero o cemecTtpam
1 cemecTp 2 ceMecTp
AyauTopHble 3aHATUS 136 68 68
nekummn 68 34 34
B TOM Yucne: | npakTtuyeckune 68 34 34
naboparopHble
CamoctosaTenbHaga pabota 116 76 40
B TOM 4mcne: Kypcosas pabora (mpoekT)
dopma NpomexyTo4HON aTTecTauum
72 36 36
(3k3ameH — 36 4ac.)
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 MpakTnyeckue
- (pasgena) / CamocTtosTen
n/n ONCLMNINUHBI Nekuwm 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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http://lanbook.lib.vsu.ru/books/element.php?pl1_id=411
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=410

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 | SHE BI'Y: https://lib.vsu.ru/

2 | OnekTpoHHO-6MbnnoTevHasn cuctema "YHusepcutetckas 6ubnuoteka online": http://biblioclub.ru/

3 | OnekTpoHHO-6nbnmoteyHasa cuctema "flanb": https://e.lanbook.com/

4 | OnekTpoHHOo-6MbnunoTeyHas cuctema "KoHcynbTaHT cTygeHTa": http://www.studmedlib.ru

5 | OnekTpoHHbIN yH1BepcuTeT BIY: https://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.



https://edu.vsu.ru/
http://www.studmedlib.ru/
https://e.lanbook.com/
http://biblioclub.ru/
https://lib.vsu.ru/

19. OueHouYHbIe cpeAcTBa Afisl NPOBEeAEHUA TEKYLEN U NPOMEXYTOYHOMN aTTecTauumn

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

HaumeHoBaHve WHamnkaTtop(bl)
r’]\}gn pasgena gucLMnIvHbl Ko“cl';‘a‘)a“ OOCTWKEHNS OueHouyHble cpeacTBa
(mogyns) 4 KoMneTeHummn
Teopus MHOXECTB. OnK-1.2, OMK-
1 YMCOBbLIE MHOXECTBA OrK-1 12 KoHTponbHasa paboTa
o | Hucnosbie OlK-1 OfK-1.2, OTK- KoHTponbHas paboTa
nocneaoBaTefibHOCTU 1.2
MoHaTne OYHKLMN
3 | ogHoit nepemMeHHON. OrK-1 OI‘IK-11.22, OTIK- KoHTponbHas paboTa
Mpegen yHKUMK '
MoHaTMe npoussBogHOM
" nepBoro : .
4 | pudpdepeHumana OrK-1 Ork 11'22’ OrK KoHTponbHasa pabota
dyHKUUK. dopwmyna '
Tewnnopa.
WHTerpuposaHue : :
5 | dyHKumn oaHOMN OrK-1 OfK 11'22’ OfK KoHTponbHas paboTta
nepemMeHHou '
Yncnosble pagbl. OrllK-1.2, Ol1K-
6 DYHKUMOHANbHbIE PSibl OrllK-1 12 KoHTponbHas paboTa
MpomexyTouHas aTrecTaums [MepeyeHb BOMPOCOB K 3K3aMeHy
dopma KOHTPOINS - 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 ans no6oro NEN
2. Tyctb X HenycToe, orpaHMYeHHOE MHOXECTBO, -X — MHOXECTBO 3IEMEHTOB Buaa —X (
XE€EX ) NokaxuTe, 4To
inf(— X )=—sup X.
3. Wcnonb3ysa onpegeneHve npegena YvMcrioBon nocrieqoBaTesibHOCTU, AOKa3aTh, YTO YUC-

x,=nl(n+1] (n=1,2,3...)

no 1 aBnsaeTca npenenom nocrneaoBaTenbHOCTU
9



. Hantn

lim (\/n2+n—n)

n=>o

BapuaHT 2

. ,D,OKa)KI/ITe C NOMOLLIbIO MeTo4a MaTteMaTU4eCcKomn MHOYKUUN, 4YTO

2
41’1 _12n+920 ans J-||.06oro neN
. MNycTtb X, Y HenycTble, OrpaHNYeHHble MHOXECTBA MOJSTIOXKUTENbHbIX Yncen, Z — MHOXe-

CTBO afieMeHToB Buga Z=X'Y (X €X, ye Y) . [lokaxwuTe, 4TO
inf Z=inf X-infY
. [JokasaTtb, 4TO

: 5"
lim | —|=0
n=>oo0\N
. Hantn
lim (\/n+1—2\m)
n-=>o
KoHTponbHas paboTta Ne2
BapwuaHT 1
. Onpegenutb obnacTtu CyLeCTBOBaHUSA N MHOXECTBO 3HAYEHUIN creayroLen pyHKLnm
X
a. J —(_1) .

Haimn 910, wlw(x)], ¢lwlx)), wlolx)), ecnm
o Olx=x, ylx]=2"

. BbIICHUTB, aBnseTca nNn OyHKUMS Nepuoguyeckon, N onpeaennTtb ee HauMeHbLnn ne-
puopg, ecnu

a. f(x)=Acos)\x+Bsin)\x

. Hantu
lim (1+mx) —2(1+nx) m.nen.
a2 x~0 X
. Hantu
. NV1I+2x-3
lim —————.
x4 Vx=2
BapuaHT 2

. Onpegenutb 06nacTu CyLecTBOBaHMS U MHOXECTBO 3HAYEHUI cregytowen pyHKumMm
-
y=arcsin 810 .
Haimn 9(0(x)), wlw(x)), ¢lw(x)), w(d(x)), ecrm
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blx|=sgnx, ylxl=-.

. BbIsiCHUTB, aBnsieTca nNn OyHKUMS Nepuognuyeckon, N onpeaenntb ee HauMeHbLnn ne-
puoa, ecnu

f(x):sinx+sin()<\/§).

Hantun
hnl(2x—3f%3x+2fg
X=>00 (2X+1)50
Hantun
I v1—x—3
im ——.
x>—8 2+Vx

KoHTponbHas paboTta Ne3

BapwuaHnT 1
Hantn npegen

. tgx—sinx
4 x>0 Sinx

. C nomolwpbto « €=6  » paccyxaeHuin AokasaTb HENPEPLIBHOCTb (YHKLIUK

a. y=sinx
. OnpegenuTb TOYKM paspbiBa PYHKUMKN U UCCNefoBaTb XapakTep 3TUX TOYEK, ecrnu
y= X
a. sin x

Ncxons M3 onpegeneHns npons3Bo4HOW, HEMOCPEACTBEHHO HAWTU NMPOU3BOAHYIO (PYHK-
uun

_1
a. y_x
HanTtu nponssoaHyo yHKLNN
_[1=x)
P Lax)
BapuaHT 2
Hantn npegen
1
lim (cosx )?
0 X0 cos2 x

. C nomoubto « =6 paccyxaeHun aokasatb HeNpPepbIBHOCTb OYHKLNN
a. Yy=cosx

. OI'Ipe,D,eJ'II/ITb TOYKN pa3pbiBa C*)yHKLl,I/II/I M nccrneagoBaTb Xapakrtep 3TUX TOYEK, ecln
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_x  x+1
T
a. x—1 x

. Mlcxopa n3 onpegeneHns npovMsBOgHOM, HENOCPELCTBEHHO HAWTU NPOM3BOOHYIO (OYHK-

L
a. y:\/;

. HanTtn npoussogHyto doyHKUMN

:xp(l—x)q

Y 1+x

KoHTponbHas paboTta Ned

BapuaHT 1
. Hantn gudpdepeHumnan gyHkumnm y
_ 1. x-a
y —2—1ﬂ|—\
a a x+a

. Myctb u un v  peaxgbl andpdepeHumpyemble PyHKUNMN OT nepeMeHHon x . Hantu

2
dy , ecnu
m._.n

a. Jy=uvy
. OnpeaenuTb 3Ha4YeHUe BblpaXKeHUs!
. tgx—Xx
lim ~9X—X
a. x»0Xx—sinx

. OnpeaenuTb 3Ha4YeHNe BblpaXKeHUs!

lim x%e 0-01x
a. X+

. Hantn pasnoxeHue B pag Tennopa no cteneHsam X  OyHKUUMU
y=In 1+3x+2x2)

BapwuaHT 2

.yl

. Myctb u wn v peaxabl guddepeHunpyemMmble PyHKUMM OT NepemMeHHon X . Hantm

. Hantn guddepeHumnan yHkUnmn y

d2y , ecnu
a y=d', (a>0)

. OnpegenuTb 3HayYeHne BblpaKeHNs
xctgx—1

lim
a. x=0 X
. Oﬂpeﬂ,eﬂl/lTb 3Ha4YeHne Bblpa>KeHnA

X
- -1
lim x*
a. x>0

. Hantu pasnoxeHue B pag Tennopa no cteneHsaMm x  oyHKUUn
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y=XC0s3x

KoHTponbHasa pabota Ne5

BapuaHnT 1
. Hantn nnterpan
1]
[Jr=inn
3
a. xix
. Hantn nnterpan
. 1dx
Slll——2.
a X x
. Hantn nnterpan
dx
a. sin®x cos x

. Hantn unterpan
a fln(x+ 1+x2)dx

fdx

x2—x+2

. Hantn unterpan

BapuaHT 2

. Hantn nnterpan

. Hantn nnterpan

a x(x2—1
. Hantn nnterpan
dx
a. sin xcos® x
. Hantn unterpan
I+x
fxln—dx.
a. 1-x
. Hantn nnterpan
f dx
3x*-2x-1

KoHTponbHas pa6oTta Ne6

BapuaHT 1
. [JokaszaTb HeENOCpeaCTBEHHO CXOAUMOCTb psiaa U HanTu ero cymmy 2546

13



a.
2. WccneposaTtb cxogMMoOCTb paga 2556
a. 1-1+1-1+41-1+...

3. lMonbaydack kputepunem Kowmn, JokasaTb CXOOMMOCTbL psaa
sin x +sin2x +m+sinnx +

a. 2 22 2n
4. WccnepoBaTtb CXO04MMOCTb psga 2583

1000 +1000-1001 +1000-1001-1002

a. 1 1-3 1-3-5
5. WccnepoBaTb CXOAUMMOCTb 3HAKONEpPEMEHHOro psaa 2668
i —1p sin’n
n

a. n=1

BapwuaHT 2
1. [okasaTb HENocpeACTBEHHO CXOAMMOCTb psida U HANTU ero cymmy 2547

1.1 1 1 1 1
—+— |+ —=+—|+... .+ —F+— |+
a 2 3 22 32 2n 3n

2. Wccneposatb cxoauMMocCTb paga 2558
1 1 1 1

ettt

a 1120731 7 nl

3. MNonbayack Kputepmnem Kowun, gokasatb pacxoanmmocTb psga 2577.1
1 1

1
+ +...+ +...
a. V1.2 V2.3 \/Tl(l’l+1)
4. WNccnepoBaTtb CX0OMMOCTb psiga 2584
4 4-7 4-7-10
—+—t——+
a. 2 26 26-10
5. WccnepoBaTb CXOAUMOCTb 3HAKONepeMeHHOro psiga 2669

0

-
21 n+100

n=1

KpuTepum oueHMBaHNA KOHTPONbHbIX paboT
—0-24 6anna — «HeyaoBNEeTBOPUTENBbHO»

— 25-34 6anna — «yQoBNEeTBOPUTENBHO»
— 35-44 6anna — «xopoLuo»
— 45-50 6annoB — «OTNIMYHO»

anBeAéHHble HUXe 3aJaHnsA peKkoMmeHayeTCcA ncnonb3oBaTb Npu npoBeaeHUN ANAarHOCTUYeCKunxX
pa60T ANSA OLEeHKU OCTaTOUYHbIX 3HAHUN MO AUCLMUNIINHE

3agaHusa c BbIbopom oTBeTa

Ne 3agaHue BapuaHTbl oTBETa BepHbIt oTBET
1 | C nomMoLlblo onepaumn 1. (ANB)NC 4. (ANB)NC
ob6beanHeHus 1 2. (AuB)ucC

nepeceyeHns 3anncaTb 3. ANB)u((CNB)UANCQC).
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MHOXECTBO, CoCTosLLEee
N3 3NIEMEHTOB,
npuHagnexawmnx Bcem
Tpem MHOXecTBam A, B,
C.
2 | C nomolpbto onepauui 1. (ANB)NC 4, AuB)uC
ob6beanHeHus 1 2. AuB)ucC
nepeceyeHuns sanncartb 3. ANnB)u((CNB)U(ANC).
MHOX€ECTBO, cocTosiLLee
N3 3N1EMEHTOB,
npuHagnexawmx xots Gbl
OAHOMY U3 TPEX MHOXECTB
A, B, C.
3 | Ykaxute obnactb ] [_3;+00) 1
onpegeneHns OyHKLMK [_ —,-+oo)
3x+1 1 3
y=v5"" -1 [—= ;400
2.
5. (03]
4 [-3;10)
4 . 5n°-3n’ 1.5 5
hm3— 2.0
Haitrn n2e M+1 3.0.2
4. npegena He cyulecTByeT.
5 | Hawntn 1.0.2 0.5
2.0
. 2. 3.05
il_)n;( n +n—n) 4. npegena He CyLLecTByeT.
6 | BblumcnuTe NpousBoaHyto 1. 3x 3sin(3x)
dyHKUMK y = sin(3x) 2. sin(x)
3. 3sin(3x)
4. 0
7 | Beluucnute npegen 1. 2 5
. tg 15x 2. 6
lim g 3. 5
x208In3 X 4. 3
5. 1
8 | Bbluncnute nHterpan 1 1
[sin (ax)dx 1. jcosax+c —cosax+e
2. 0
3. cosax
9 | Bbluncnnte onpeneneH- 1. 1 1
2.0
3. 05
HbIM UHTEerpan f In x dx
1
10 | Bbuncnure 2 2
onpedeneHHbIn nHTerpan 1. 5(5‘/5_4) 5(5\/5_4)
2
[ {Vax+—L |dx 2.52-4
4 Vx 3.5V2

3aganug c KPpaTkKnM OTBETOM

3apaHue

BepHbin oTBET

Ne
1

CoBOKYMHOCTb BCEX NepBO06pasHbIX AN dyHKUMM f (x) Ha npomexyTke X

Heonpep,eneHHblM
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HasblBaeTcs NHTErpanomM
2 X dx
TabnuuHbIN MHTErpan ot [ — paseH =
X X
3 | QudpdbepeHuman ot 2x paseH 2xdx
4 f ( X) YeTHO
Ecnv ana scex X un3 obnactu onpegeneHns yHKUmn BbIMONHAETCS
paBeHCTBO f(—X)—f(X) , TO PYyHKUMA Ha3bIBaeTCS. ..
5 | MHOXecTBO, KOTOPOE HE COAEPXUT SrIEMEHTOB Ha3blBaeTCs. .. nycTbiM

3apaHusa ¢ QGSBéQHyTbIM OTBETOM

3apaHue 1.
Mcnonb3yss onpepeneHne npegena 4YMcrnoBOl NocrenoBaTenbHOCTU, OoKasaTb, YTO

yucrno 1 asnsetca npegerioMm nocrenoBaTtesibHOCTU X”:n/(n+1) (l’lzl, 2, 3’)

PeweHnue.
PaccmoTprum moaynb pasHoCTU

=1l =
g n+1 n+1

x —1l<e

BosbmeM npousBonbHoe uncno €0 | HepaseHcTBO | n OyneT BbINOMHEHO,

ecrm  1(n+l)<e , Te. npn n>l/e=1 B xavectee N  Bosbmem kakoe-HWUBYAb

HaTyparnbHoe uucro, yaosnetsopsiowee ycrosmo N>1/é—1 | torpa [N+1)<e Ans

BCeX n=N BbINOJIHEHbI HEPABEHCTBA

x —1=— <L <
" n+l N+1

[nNn+1H

3710 1 03HayaeT, YTo 1 ecTb Npeaen nocreaoBaTernlbHOCTH ,T.e.

3apaHve 2. VlCFIOJ'Ib3yF| onpeneneHne npepena YMCNOBOW MOCreaoBaTeNbHOCTK, AokasaTb, YTO

(=1)"+1/n]

nocneanoBaTesibHOCTb pacxoanTcAa.

PeweHne.
HyXHO JoKasaTb, YTO HMKaKoe YNCIO He SABMSETCS NPeaenomM AAaHHOW NocrneaoBaTeibHOCTU.

OTMETMM Ha YMCNOBOW NPSAMOI HECKOIBKO YIIEHOB NocneaoBaTenbHOCTH, HanpuMep,
x,=0, x,=3/2, x,=-2/3, x,=5/4, x;=—4/5, x;=716, x,,=13/12,x,,=—12/13.

Puc. 1 nokasbiBaeT, YTO pacCTosiHE MeXAy ABYMSI COCEAHMMM YrieHaMun nocregoBaTenbHOCTN 6onbLue 1.
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13 T3 1o Ty Io 2

Puc.1

[lokaxkeM, 4TO 9TO AENCTBUTENBHO TakK Angd nBbIX OBYX COCeOHUNX YIEeHOB. M3 3TKUX 4YneHoB OaunH nmeet

YeTHbIt Homep n=2k 4

X, =—1+1/(2k|>1

CocefHun YneH NMeeT HeYETHbIN HoMep 2k+1 (vrim 2k-1 ), 1

1 1
X =—1+ <0 X, =—1+———<0
2k+1 2k+1 (VIJ'II/I 2k-1 2k_1 )
X —x .>1

Otcloga cnenyert, uTo ‘ n ”+1|

[Ons npousBonbHOro 4ucna a BO3bMEM OKPECTHOCTb €AWHWYHOW ANWHbI —  MHTepBan
1 1

(a=3,a+7) X X
2 2 . Jltobble cocegHune u4neHsbl n 7] ntl  oba BMecTe He MOryT HaxoauTcs B 9TOW

OKPECTHOCTWU, TaK Kak paccTosiHne mexagy Humu 6onbue 1. o kpanHen mepe OAMH U3 3TUX YneHoB byaeTt nexarb

BHE OKPECTHOCTMW.

Takum o6pasom, ans moGoro umcna 4  cywecTByeT e=1/2 Takoe, YTO ANs Nboro HaTyparnsHOro

x —a>1/2=¢

N HaigeTca n, paBHoe nunbo N , 6o N+1 Takoe, 4To . OTO 1 o3Hauaer, 4To

OaHHaA nocnenoBaTesibHOCTb pacxoanTcA.

3apaHue 3. Boluncnure nHterpan f1/ aix dx(a>0)

PeweHne.
MogbiHTerpanbHaa dyHKUMS onpedenieHa Ha npomexytke 0<x<a. Cpenaem 3amMeHy

. , n
nepeMeHHon x=qasin’t, rae Ostsi. Torpa:

dxAé2asintcostdt

. .| X
SINtA G —
a

. . X
t A ¢arcsin g/ —

a
o X
COStA Gy 1——
o

[MprmeHaa dopmMyny 3ameHbl NepeMeHHON
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| X_ dx (orzsint) 2sin’t
a—x = fd(azsint)Zf —————2asintcostdt=(
x=a’sint a—(a smt) a—2sin’t

LZaf (%sintcost)dtzh(f sinztdt:2f (1—cos2t)dt=¢

(L2(t—Slr122t)+c:0((t—sintcost)+c

BosBpaluasck oT nepeMeHHon t CHoBa K NepeMeHHON X, Nonyyaem:

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

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

Pewenue.
f xexdx:f xd(e&(',x)=xex—f e'dx=xe"—e"+ci

X COS X—sin x

lim
3
3apanue 5. Halitu ipenen GyHkmmu, ucronb3ys npasuio Jlomurans  x20 X
PeweHnne.
. X . X
lim f( )thf,( )
[TpaBusio Jlonmrams %> %o g(x) xox, g (x)
. xcosx—sinx |0 . COSX—XSInX—CoSXx .. xsinx . sin x
lim 3 =|—=|=lim ; :11m——2:hm——:
X0 X 0] x»0 3x x20 3X°  x»0 3X
1,. sinx 1
=—=lim——=—=
3x-)O X
Kputepunn oueHnBaHus bannebl
lMony4yeH NOMNHbLIN OTBET, COOTBETCTBYIOLLUNIA YKa3aHHOMY pPeLLEeHWIO. 3

NmeeTcs BepHasA nocyiegoBaTesibHOCTb BCEX 3TANOB peLleHnA,
000CHOBaHHO nony4yeH BeprII7I OTBET B Clly4ae anropmutmMa.

lNony4eH HenomnHbIN OTBET, B LIENOM nepegatowmin CyTb 3afaHuns. 2
lMony4yeH HEBEPHbI OTBET M3-3a BbIMUCTIMTENBHOM OLUMOKK, Npy 3TOM
NMEETCs BepHas NocrneaoBaTenbHOCTb BCEX 3TAMNOB pELLEHMS B Criyvae
anroputmMa.

Mony4yeH BepHbIN OTBET, OAHAKO UMEIOTCS NMPOMYCKN OAHOrO UMK ABYX 1
3TanoB peleHus

nn

PelleHne He 3aBepLUEHO, 04HAKO BEPHO BbINOMHEH XOTs Obl 0ANH U3
3TanoB peLleHus.

PelueHne He COOTBETCTBYET HM OQHOMY M3 KPUTEPUEB, NEPEYNCIIEHHbIX 0

18



BbllLE.

20.2. NpomexyToyHana aTrecTayus

MpomexyToyHas artTecTauuMsi MO AUCUUMIMHE OCYLLECTBRSIETCS C MOMOLUbI  CrieayHrLmx
OLIEHOYHBIX CPEACTB: 80MPOCO8 K IK3aMEHY).

MepeyeHb BOMPOCOB K 9K3aMeHy

1.
2.
3

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

Yucnosble MHOXecTBa. Onepaumm Hag MHOXECTBaMu;
TeopeMbl O TOYHbIX FPaHAX MHOXECTB;
Yucnosble nocriegoBaTenbHOCTU. BeckoHeyHo Manasi nocnegoBaTenbHOCTb. OrpaHuyYeH-
HocTb BMIT;
Cymma 6eckoHe4yHO MarnbiX nocnegoBaTeNnbHOCTEN, pasHOCTb, anrebpavyeckas cymma,
npovssegeHne BECKOHEYHO Marion nocnefoBaTeNlbHOCTM Ha OrpaHMYEeHHYK nocrnegosa-
TeNbHOCTb;
CBs3b 6eckoHe4YHo Marnom n 6eckoHe4YyHo 6oMbLLIOW nocrenoBaTEeNbHOCTH;
Mpenen uvcnoBon nocnegoBaTenbHocTU. HeobxoomMmoe u gocTtaTtovHOE YCroBME Cylie-
CTBOBaHUA npefernia Y1CroBon nocrnenoBaTenbHOCTU. TeopeMa O eQUHCTBEHHOCTM npene-
na 4yMcnoBow NocrneaoBaTenbHOCTY;
CeoncTtBa NpeaenoB YMCOBbIX NOCNefoBaTENbHOCTEN;
MpenenbHbIN Nepexon B HEpaBeHCTBaX YMCIOBLIX NocnenoBaTeNbHOCTEN;
Teopema Beneplutpacca (4519 MOHOTOHHOW NocrneaoBaTenbHOCTH);

Teopema O BIIOXEHHbIX OTpe3Kax;

Yucno e;

Teopema 0 CcyLLeCcTBOBaHMM NpeaenbHON TOYKN OrpaHMYeHHOM NocnenoBaTenbHOCTY;
Teopema BonbuaHo-Benepwtpacca. Jlemma bopens;

BepxHuii 1 HXHWIA Npeaensl orpaHNYeHHON nocneaoBaTensHOCTY;

Ycnosue Kowwn cxogmmocTn YNCIoBOW NOCNenoBaTENbHOCTY;

Cnocobbl 3agaHus dyHKkumin. MNpegen dyHKumK;

OKBMBareHTHOCTb onpeaeneHni npegena dyHKuuu;

ApudmeTudeckme onepaummn Hag npegenamm pyHkumn. OgQHOCTOPOHHME Npeaensi;
Teopema Kowm 0 NpoMexxyTO4HOM 3Ha4YeHUn HenpepbliBHOM yHKUMK. CrieacTeue;
CnoxHas gyHkumsa. Teopema 0 HeNPepbIBHOCTU CROXHOW (PyHKLMN;

lMoHATNE MOHOTOHHOM (byHKUMK. KpuTepnin HenpepbIBHOCTU ANt MOHOTOHHOM (PYyHKLMK;
O6paTtHas dyHkums. Teopema 06 obpaTHOM DYHKUNK;

OCHOBHbIE Kraccbl (PyHKLNIA;

MepBbIN 1 BTOPOW 3amedaTenbHble npeaens;

CpaBHeHne 6eCKOHEYHO ManbiX 1 6eCKOHEYHO BOMbLUNX BESNTUYNH;

Knaccudukaumsi paspbiBOB HENPEPbIBHbIX (PYHKLMIA;

OcHoBHble TeopeMbl 0 HenpepbiBHbIX yHKUmax (I n Il Teopema Beneputpacca);

Ycnosue Kown cyliectsoBaHus npegena yHKUnK;

lMoHaTMe paBHOMepHO HernpepbiBHOW oyHKUMU. Teopema KaHTopa 0 paBHOMepHOWN Herpe-
PbIBHOCTY;

MpouseogHaa dyHKumK. NeomeTpuyeckaa nHTepnpetaums. NoHATHe KkacaTenbHOW N Ceky-
Lwewn;
. OOHOCTOPOHHASA NPON3BOAHAS;
. ApndmeTnyeckme CBOMCTBA NPOU3BOAHbIX;
. NpousBogHas cnoxHonm pyHkumnn. MNMponssogHas obpaTtHON QYHKUMK;

MponsBoaHble anemeHTapHbIX yHKUMA. [MponsBogHble 06paTHBIX TPUrOHOMETPUYECKMX
PYHKLMI;

MpoussogHble norapumMmyeckon yHKUMK, rnokasaTenbHOM (PyHKUUKW, CTeNeHHOW (PyHK-
uun.
. QndbdepeHuman dyHKuMmM ogHon nepemeHHon. OCHOBHble onpegeneHus, auddepeHuman
NPUBNMXKEHHbIX BbIYNCNEHNI;
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37.

38.
39.

40.

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

49.
50.

51

65

68.
69.
70.

Ona

NuBapraHTHOCTb hopmbl nepsoro andpdepeHumnana. Crtapwme npousBogHble. dopmyna
JlenbHuua;

OuddepeHumnposaHme yHKUNN, 3a0aHHON NapamMeTpUYecku;

OcHoBHble Teopembl anddepeHumaneHoro ncuncneHms (Teopema Pepma, Teopema Por-
ns);

Teopema JlarpaHxa (4acTHbIM cnyyan). Teopema O JOCTAaTOMHOM YCIOBUM MOHOTOHHOCTU
PYHKLMM;

Teopema JlarpaHxa (00wun cnyyan);

Mpaswuno Jlonutans packpbITUa HeonpeaeneHHoCTen;

®opmyna Tennopa;

®opmyna Tennopa ¢ oCTaToOuHbIM YrieHOM B hopme JlarpaHxa;

PasnoxeHune anemeHTapHbIX yHKUUKW B psabl Tennopa-MaknopeHa;

WccnepgoBaHve dyHKUMA. BTopoe AocTaToOMHOE yCrioBMe aKCTpeMyma OyHKLMK.

Bbinyknas n BorHytasa yHKUnn. Ycrnosue BbIMyKNoCTU OYHKLMY,

MepBoobpasHasa gpyHkumMM. OCHOBHas Teopema MHTErpanbHOro ncumucnenunsd. Heonpeaenen-
HbIA MHTErpan.

OcHoBHbIE CBOWCTBA HeornpeaeneHHbIX UHTErpanos.

3ameHa nepeMeHHON B HeonpeaeneHHOM nHTerpane.

. MHTerpupoBaHue no vyactam.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

MNMoHsTHe onpeaeneHHoro nHTerpana.

"[eoMeTpUYECKUI CMbICI MHTErpanibHON CyMmbl. Prusmdeckme npumepsi.
Cymwmbl Jap6y. lNepBoe CBOMCTRO.

BTopoe ceoricteo cymm JapOy.

TpeTbe n yeTBepTOe ceoncTBa cymm [apby.

INlemma Odapby.

HeobxoamMmoe 1 goctaTtovHoe YCnoBme UHTErpupyeMocTu oyHKUUN.
Knaccobl nHterpmpyembix yHKunn. MHTErpupyemocts HenpepbIBHbLIX (OYHKLIMIA.
MHTerpupyemMocTb HEKOTOPLIX pa3pbIBHbIX (OYHKLMWIA.

NHTerpupyemMocTb MOHOTOHHbIX (OYHKLMIA.

CBoncTBa onpenerneHHoro nHTerpana.

dopmyna cpegHero 3Ha4YeHus.

dopmyna HbtoToHa-JlenbHuua.

. Yncnosble psaabl. OCHOBHbIE MOHATUA.
66.
67.

Uucnosble psgbl. MNpocTteiiine TeopeMel.

CxoanMoCTb NONOXUTENbHBLIX PAA0B. YCroBUe CXOAMMOCTU MONOXUTENbLHOro paaa. Mapmo-
HUYeCcKUn psg.

TeopeMbl cpaBHeHUs pagos. MNMpumepsl.

MpwnsHaku Kowwn n Janambepa.

AGcontoTHasa 1 ycrnoBHas cxogmMMocTb psgoB. Kputepuin Kown.

oueHMBaHMA pes3ynbTaToB O6y‘-IeHVIﬂ Ha 3K3aMeHe Wucnonb3yeTcAa 4-6annbHasa Wwkana:

«OTIIMHHOY, «XOPOLO», «yaOBIETBOPUTEITbBHO», KHEYOQOBNETBOPUTEITBHO».

YpoBeHb
KpuTepum oueHnBaHnsa KOMMNETEHLNI cchopmupoBaH LLikana oueHok
HOCTM
KOMMeTeHuunn

MonHoe cooTBETCTBME OTBETA 00YYalOLLErOCs BCEM

nepeyvncrneHHbIM kputepusM. OByyaloWwmincs GEMOHCTPUPYET
BbICOKMI YPOBEHb BiafieHns MaTepuanom, OpMEHTUPYETCS B OTnunyHo
npeaMeTHol o6nacTu, BepHO OTBEYaEeT Ha BCe AOMNOSTHUTESbHbIE

BOMPOCHI.

[NoBbILLEHHbIN
YPOBEHb

OTBeT Ha KOHTPOSbHO-U3MEPUTESbHBIA MaTepuan He
COOTBETCTBYET OAHOMY UIK ABYM M3 NEPEYMCIIEHHbIX NOKasaTenen,
HO oby4aroLLmincs gaeT NnpaBurbHbIE OTBEThI HA JOMNOMHUTENBbHbIE Xopouo
Bonpockl. [lonyckarTca owmbku npy BOCNPOU3BeAeHMM YacTu
TEOPETUYECKNX NMOSNOXKEHWNN.

BaszoBbin
YPOBEHb
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OTBET Ha KOHTPONbHO-U3MEPUTENbHLIV MaTepuan He
COOTBETCTBYET Mo6bIM TPEM U3 NEPEUNCTIEHHbIX NoKasaTenew,
obyyatoLniica AaeT HeMnosHble OTBEThbl HA AONOSHUTENbHbIE
Bonpockl. ChopMUPOBaHHbIE 3HAaHNSI OCHOBHbIX MOHATUN,
onpegeneHvin n Teopem, M3yvyaemMblxX B Kypce, He Bcerga nosHoe ux
NOHUMaHWe C 3aTPyAHEeHVSIMW NPpU BOCNPOU3BEAEHUM.

MNoporoBbii
YpPOBEHb

yD,OBJ'IeTBOpI/ITeJ'IbHO

OTBET Ha KOHTPONBHO-M3MEPUTESbHBIV MaTepuan He
COOTBETCTBYET HOOBIM YETLIPEM U3 NEPEYMCIEHHBIX NOKa3aTenen.
OOyuvatowmincs 4eMOHCTPUPYET OTPbIBOYHbIE 3HAHUSA (NMMBO nx
OTCYTCTBME) OCHOBHbIX NMOHATWI, ONPEeAENEHNIA 1 TEOPEM,
MCMonb3yeMbIX B KypcCe.

HeynoBneTBopuUTENnbHO
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