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

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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3aBeayowmin kacegpomn
LUPOBLIX TEXHONOMMN

/,5/,!;,_ Kypranux C. [I.
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PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNUHDI

51.0.13 MaTemaTtunyeckmmn aHanums

. Koa v HaumeHoOBaHMe HanpaBneHUsi NOAroOTOBKMU:
10.03.01 NHpopmaumoHHasa 6e3onacHOCTb

. Mpocdhmnnb noaroToBKU:
Be3onacHOCTb KOMMNBIOTEPHBIX CUCTEM.

. 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 CemecTp: 1



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
OrlK-3 | CnocobeH ucnonb3osaTb | OlMK- 3HaeT OCHOBHbIE MOo- 3HaTb:
Heobxoaumble 3.1 HATUSA Teopun nNpefe- | OCHOBHbIE NOHATUSA
MaTemaTnyeckue NOB 1 HErNnpepbIBHO- MaTeMaTM4eCKoro aHanmsa u
MeToabl ANs  pelleHns CTV (OYHKLUMIA OOHOW N | ero MeToAabl, KOTopble
3agay HECKONbKNX AENCTBM- | UCNOMb3YITCH OS5 NOCTPOEHUS
npodeccrMoHansLHON TenbHbIX NepemeH- MoJenen n KOHCTPyMpoBaHUSA
neAaATenbHoCTn HbIX; anropuTMOB peLleHus
npakTU4ecKnx 3agav;
OrK- 3HaeT OCHOBHblE Me- .
3.2 Toabl anddepeHumn- ymeTe.
’ NPUMEHATbL METOAbI
arbHOro NCYUCIEHUA
. . MaTeMaTM4eCcKoro aHanmaa ansi
dOYHKUUM OgHON U i
< peLleHns NpakTUYeCcKnx 3agau;
HECKOMNbKNX OEeNCTBU-
TenbHbIX NEpeEMeH-
- BNageThb:
HbIX;
HaBbIKaMu
kBanndunumMpoBaHHOro Bbibopa
OrllK- | 3HaeT oCHOBHble Me- W aganTauuu CyLecTBYHOLLMX
3.3 TOAbl MHTErpasibHOro MeTOO0B ANSA peLleHuns
NcYMUCNEHNs OYHKUMA | NpaKTUYECKUX 3agad
OJHOM N HEeCKOMbKUX
JEeNCTBUTENbHbIX
nepeMeHHbIX;
OrllK- | 3HaeT oCHOBHble Me-
3.4 ToAdbl UccnegoBaHUA
4YNCNOBbLIX U YHKLMO-
HanbHbIX PAOOB;




OfIK-
3.5

3HaeT OCHOBHbIE 3a-
Jadn Teopun PyHK-
LM KOMMIIEKCHOIO
nepemMeHHoro;

OrllK-
3.6

3HaeT OCHOBHbIE TUMbI
0ObIKHOBEHHbIX And-
depeHunanbHbIX
YypaBHEHWI 1 MeToAbI
NX peLleHns;

Ofr1K-
3.7

ymMeeT uccnenoBatb
dYHKLUNOHarbHbIE 3a-
BMCUMOCTW, BO3HU-
KaroLue npm petue-
HUKW CTaHOapPTHbIX
npvKnagHblxX 3agav;

OfIK-
3.8

yMeeT UCMoNb30BaTh
TUMNOBbIE MOZENN U
MeToAbl MaTemaTuye-
CKOro aHanmsa npm
peLleHnn cTtaHaapT-
HbIX NPUKNaAHbIX 3a-
Aav,

OrlK-
3.9

BnageeT HaBblkaMu
TUMOBbLIX PacyeToB C
NCcnonb3oBaHMeM
OCHOBHbIX hopmyn
andpepeHumnansHoro
W UHTEerpanbHoro uc-
YUCreHus;

OfIK-
3.10

BrageeT HaBblkamu
MCMoNb30BaHNUs crpa-
BOYHbIX MaTepuanoB
no maTtemaTuyeckomy
aHanuay.

12. ObbeM ancumMnnuHbI B 3a4eTHbIX eauHuuax/yac — 5/180.

dopma NPOMeXYTOYHOM aTTecTauumn: 3Kk3aMeH

13. TpyaoeMKocTb No BMaam yyebHoun paboTbl

TpyooemMKoCTb
Bug yyebHom paboTbl Bcero Mo cemecTpam
1 cemecTp

AyONTOpPHbIE 3aHATUS 68 68
nekuum 34
B TOM 4ucne: npakTn4eckmne 34

naboparopHble
CamocTosaTenbHasi paborta 76 76
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B TOM Yucne: kypcoras pabota (NpoekT)

Dopma NPOMEXYTOYHOM aTTeCcTaumm (3k3amMeH) 36 36

WNToro:

180 180

13.1. CopepxaHue ANCUUNIINHbI

Peanunsauyus
pasgena
Ne n/n HanmeHosarue pasnena CopeprxaHve pasgena aMcumnivHbl AvcLMNAnHEL ¢
ANCUUNINHBI NOMOLLbIO
OHNaWnH-Kypca,
QYMK*
1. Jlekumn

1.1 Teopust MHOXeCTB. Yucnosble MHoxectBa. Onepaumm Hag  MHoxecTBamu. | https://

MHOXecTBa CeolicTBa onepauui nepeceyeHusi, oobeanHeHus | edu.vsu.ru/
pasHoCTy, [EeKapTOBOro npoussegeHus. | course/
MHoxecTBO HaTypanbHbIX  4ucen. MeToa | view.php?
MaTemMaTU4eCcKomn MHOYKUUK. MNoHaTtue | id=11889
oTobpaxeHus. CyeTHble MHOXecTBa. MHOXecTBO
LenbiX YMceri, MHOXXECTBO paLMOHanbHbIX Yncern.
CyeTHOCTb MHOXeEeCTBa pauMOHanbHbIX YMCen.
HecueTHOCTb MHOXEeCTBa BELUECTBEHHbIX 4YMCE.
Mogaynb, abcontoTHas BenuMunHa yucna.
MpomexxyTkn, OKpeCTHOCTU. MPUHLUMN BRIOXKEHHbIX
OTPE3KOB.
OnemeHTapHble dyHKUUK BELLECTBEHHOro
nepemeHHoro. buHom HbloTOoHa. OrpaHudeHHble
MHOXecTBa. TouHble rpaHu MHoOXxecTB. CBONCTBa
TOYHON BEPXHENW W HWKHEW TrpaHn MHOXeCTBa.
MoHdaTne nocrneaoBaTenbHOCTU n
noanocregoBaTenbHOCTY.

1.2 Yuncnosble BelwlectBeHHble uucna, Supremum, Infimum, | https:/
nocrneaoBaTenbHOCTM MpuHUMN BNOXEHHbIX NpomexyTkoB, [pegensHas | edu.vsu.ru/

Tovka MHOXecTBa. [Npegen nocnegoBaTensHOCTW. | course/
YacTtuuHbli npegen. BepxHuin n HWwxkHWIA npegensl. | view.php?
id=11889

1.3 MonATre pyHKunn ogHom MoHATMe pyHKUMM OQHOM NEPEMEHHOMN. https://
nepemenHon. MNpegen dyHkumm | OnpegenexHve, cnocobbl 3agaHns, yHKLUUN, edu.vsu.ru/

3a/laHHble C NMOMOLLIbIO JIOMMYECKMX BbIpaXKeHUMN. course/
Mpenen cdyHkumm no Kowwm u no erHe. view.php?
OkBMBaneHTHOCTb onpeaeneHnin. OgHoCcTopoHHue | id=11889
npegensl. CylecTBoBaHNE OLHOCTOPOHHMX

npeaernoB y MOHOTOHHbIX oyHKUMIA. CBONCTBA

npenenoB OyHKUMn. beckoHe4YyHo Marnble

(6onblume) dyHKUMN, NX CpaBHEHME.

3ameyatenbHble npegensl. MoctpoeHne

rpacomkoB OYHKLUA.

1.4 lMoHaTHe nponssBogHON U MpoussogHas dyHkumn. [eomeTpudeckun wu | https:/
nepsoro guddepeHumnana dusmdeckun  cmbicn.  OudpdepeHumposanue | edu.vsu.ru/
dyHkummn. dopmyna Ternnopa. anemMeHTapHbIX PYHKUMNA. Mpaeuna | course/

anddepeHunposaHus. NpoussogHaa obpatHon u | view.php?
CnoxHon dyHkuun. [lepBbin  guddpepeHuyunan | id=11889
dyHKkuun. lNpousBogHble ©  auddepeHUMans

BbiCLUMX nopsigkoB. Teopembl Pepma, Ponns.

TeopeMmsbl 0 cpegHem JlarpaHxa n Koww. NpaBuno

Jlonutans packpbITUs  HeonpeaeneHHOCTEN.

dopmyna Tennopa. OcTaTouYHLIN yneH B

dopmyne Teunnopa B opme JlarpaHxa.
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OKCTpemMyM DYHKLMN. Heobxoaumbie "
JoCcTaTouHble YCNOBUS 3KCTpemyma. Bbinyknbie u
BOTHyTble yHKUMKU. Toukn nepernba. lNpusHakm
TouYek nepernba.

WccnenosaHne CcBOWCTB (QYHKUMA C MOMOLLbIO
NPOU3BOAHBIX.

1.5

WHTerpupoBaHune yHKLMI
OAHOWN NnepemMeHHOoMn

MNepBoobpa3sHasi dyHKUMN, CBOWCTBA
nepBoobpasHbiXx. HeonpeageneHHbIn  MHTerpann.
dopmyrna 3ameHbl NepeMEeHHbIX, MHTErpupoBaHme
no 4yactam. WHTerpupoBaHWe pauuoHanbHbIX W
nppauuoHanbHbiX  yHKUun.  UHTerpnpoBaHue
TPUrOHOMETPUYECKMX U APYTUX TPaHCUEHOEHTHbIX
dyHkumn. OnpegeneHHbln  uHTerpan Pumana.
YcrnoBre cywecTBoBaHUSA uWHTerpana Pumana.
dopmyna HbloToHa—JlenbHuua. CeolicTBa
UHTEerpmpyemon @yHkLumMn. Teopema O cpeaHem.
dopmyna 3aMeHbI nepemMeHHom n
WHTErPUPOBaHUSA MO 4YacTaM B oOnpegerieHHOM
WHTEerparne.

[MoHATME 0 HEeCOBCTBEHHOM MHTErparne.

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

1.6

Yucnosble pagbl.
®PyHKUMOHaNbHbIE PAAbI

Yucnosble pagbl. YacTu4yHble CYyMMBbI.
Cxogumoctb. CBoWCTBa CXOASLUXCS  PSOOB.
Kputepun Kowwm. MNpusHakm cxogumocTn psgoBs C
NONOXUTENbHLIMU  YNeHamKn. 3HakornepeMeHHble
pagbl. AbconioTHasg W yCcnoBHasi CXOOUMOCTb.
CeonctBa abCONIOTHO  CXOASLIMXCA  PAOoB.
3Hakouepepytowmecs psgbl. MpuaHak JlenbHuua.
3HakonepemeHHble psabl. [pusHaku Abens u
Onpuxne. PyHKUMOHAnNbHbIE psabl n
nocrneaoBaTenbHOCTU. PaBHomepHas 7
HepaBHOMEpHas CXOONMOCTb. Ycnosue
paBHOMEPHOM  CXOAUMOCTU  (PYHKUMOHANbHOIo
psga. HenpepblBHOCTb, AuddepeHumpoBaHne 1
NHTerpupoBaHue YHKLUMOHATbHbIX PSAoB.
CteneHHble pgagbl. O6nactb cXogMMOCTU U
paguyc cxoguMOCTM CTENMEHHOro psaa.

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

2. MpakTnyeckue 3aHATUA

2.1

Teopust MHOXeCTB. Yucnosble
MHOXeCTBa

MHoxectBa. OnepaummM Hag  MHOXeCTBaMW.
CeowncTBa onepauui nepeceyeHuns, obbeanHeHns
pasHocTy, AeKkapToBOro npoussegeHus.
MHOXeCTBO  HaTyparbHbIX  4ucen. MeTon
MaTemMaTU4eCcKou NMHOYKUUK. MoHaTue
oTobpaxeHus. CyeTHble MHOXecTBa. MHOXecTBO
LenbIX Yynucen, MHOXEeCTBO pauuoHarbHbIX Ynucen.
CyeTHOCTb MHOXeCTBa pauMOHanbHbIX YMCen.
Hec4yeTHOCTL MHOXeCTBa BeLUECTBEHHbIX 4ucen.
Mogaynb, abcontoTHas BenuyMHa yucna.
IMpomexyTKn, OKpeCTHOCTU. lNPUHLMN BIIOXEHHbIX
OTPE3KOB.

OnemeHTapHble YHKLMM BELLEeCTBEHHOro
nepemeHHoro. buHom HebloToHa. OrpaHuYeHHble
MHOXecTBa. TouHble rpaHn MHoxecTB. CBowncTBa
TOYHOM BEPXHEW WU HWKHEW rpaHu MHOXeCTBa.
MoHaTue nocriefoBaTensHOCTU n
nognocnenoBaTenbHOCTHU.

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

22

Yucnosble
nocrnenoBaTenbHOCTU

BeluecTBeHHble Yncna, Supremum, Infimum,

MprHUMN BNOXEHHbIX MPpOMeXyTKoB, NMpeaensHas
TOYKa MHOXecTBa. [1pegen nocnegoBaTenbHOCTH.
YacTu4dHbI npeaesn. BepxXHUin n HUXHUI npeaensl.

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

23

lMoHaTue pyHKUMM ofHON
nepemeHHon. Npegen yHKUMM

[NoHATNe PyHKUMM OAHON NEepEMEHHOMN.
OnpegeneHune, cnocobbl 3agannsi, YHKUMN,

https://
edu.vsu.ru/
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3a[laHHble C MOMOLLIbIO JTOTMYECKMX BbIpaXKeHUMN.
Mpepen dyHkumm no Kowwm u no erHe.
OKBMBanNeHTHOCTL onpeaeneHnin. OaQHOCTOPOHHME
npegensl. CylecTBoBaHNE OLHOCTOPOHHMX
npeaenoB y MOHOTOHHbIX oyHKUMIA. CBONCTBA
npegenos yHKUUN. beckoHeyHo manble
(bonbLuKne) pyHKUMN, X CPaBHEHNE.
3ameuvaTenbHble npegensl. [locTpoeHne

rpadynkoB (PyHKUUA.

course/
view.php?
id=11889

24

lMoHATNE Npon3BOAHON U
nepsoro anddepeHumana
dyHkummn. dopmyna Ternnopa.

MNpounssogHaa  dyHKuMKU. [eomeTpudeckun wu
dusnyeckun CMbICHI. OuddepeHumpoBaHme
anemMeHTapHbIX PYHKUMNA. Mpasuna
anddepeHumpoBaHus. NponssogHas obpaTHon m
CnoXxHow  doyHkuun. [epBbin  anddepeHuman
dyHKkunn. lNpousBogHble ©  auddepeHUmansl
BbiCLLUMX nopsaakoB. Teopembl depma, Ponns.
TeopeMmbl 0 cpegHem Jlarpanxa n Koww. NpaBuno
JlonuTans packpblTusi  HeonpeaeneHHOCTEN.
dopmyna Tewnopa. OcTaTouHbIV uneH B
dopmyne Teunnopa B dopme JlarpaHxa.
OKCcTpemym dyHKUUN. Heobxognmble "
JOoCTaToYHbIe YCNOBUS 3KCTpemyma. Beinyknbie n
BOrHyTble yHKUMK. Touvkn nepernba. [NpusHakm
Touek nepervba.

WccnegosaHne CBOWCTB (DYHKUMA C MOMOLLbIO
NPOU3BOAHBIX.

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

25

UHTerpupoBaHue yHKUMI
O1HOW NnepemMeHHom

MepBooGpasHas dyHKUUNK, CcBOMNCTBaA
nepBoobpasHbiX. HeonpegeneHHbln  MHTerparn.
dopmyna 3ameHbl NepeMEHHbIX, MHTErpUpoOBaHMe
no vactam. VIHTerpupoBaHue paumoHasnbHbIX |
nppaumoHanbHbIX  yHKUMA.  UHTerpmpoBaHue
TPUTOHOMETPUYECKMX U OPYrNX TPaHCLEHOEHTHbIX
dyHkunn. OnpeaeneHHbIn  nHTerpan Pumana.
Ycnosue cywecTtBoBaHUA uHTerpana PumaHa.
dopmyna HbtoToHa—/lenbHuua. CaolicTBa
nHTEerpmpyemon cyHkumn. Teopema O cpegHem.
dopmyna 3aMeHbl nepemeHHomn "
WHTErpMpoBaHMs MO YacTam B OnpeaeneHHoM
WHTerpane.

MoHATME 0 HeCOBCTBEHHOM MHTErparne.

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

26

Yncnosble pAaabl.
(DyHKLI,VIOHaJ'IbH ble pAabl

Yucnoskle psagpbl. YacTuU4Hble CyMMBI.
CxogmmocTb. CBOWMCTBa CXOOALWMNXCA PSO0B.
Kputepuin Kowwn. MNMpusHakm cxoanmocTu psaos
NONOXUTENbHBIMU YnieHamMmun. 3HakonepemMeHHbIe
psabl. AGcontoTHasA U YCNOBHasi CXOAMMOCTb.
CeoricTBa abCOMOTHO CXOAALLMXCA PSLOB.
3Hakouvepeaytowimecs pagbl. MNMpusHak JlenbHuua.
3HakonepeMeHHble psaabl. MNpusHakvu Abens n
Ovpuxne. ®yHKUMOHanMbHbIE PSabl U
nocriegosatensHocTU. PaBHOMepHas u
HepaBHOMEpHas CXOAMMOCTb. YcrnoBue
paBHOMEPHOW CXOANMOCTU PYHKLIMOHAMNBHOMO
psga. HenpepblBHOCTb, AMddepeHumpoBaHme n
WHTErpnpoBaHue OyHKLMOHanNbHbIX PSAOoB.
CTteneHHble psiabl. O6nacTb CXoAUMOCTU U
pagvyc CXoQUMOCTW CTEMEHHOTO psija.

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

13.2. Tembl (pa3penbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue TeMbl

Bugpl 3aHATUIN (KONWUYECTBO YacoB)

(pasgena) Jlekumm

| Mpaktnyeckve | Camoctositen

Bcero
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/
NaGopaTtopHbl | bHasa paboTa

OVCLMNIUHBI o

Teopvlﬂ MHOXECTB.
Yuncnosble MHOXeCTBa

Yncnosble
2 | nocnepoBaTenbHOCTH 6 6 12 24

MonaTue yHKumn
3 | ogHOM NepemMeHHOMN. 6 6 12 24
Mpeaen yHKLMK

lMoHATMe nponssogHOM
“ NepBoro

4 | AndpdepeHumana 6 6 12 24
dyHKuun. dopmyna
Tennopa.

WHTerpuposaHue

5 | pyHKUWIA O,CI:HOVI 6 6 12 24
nepemMeHHoN

Yuncnosble pagbl.
dyHKUMOHanNbHbIE
psapl

34 34 76 144

14. MeTogn4yeckmne ykasaHua ana odby4vyarowmxcs no 0OCBOSHUIO AUCLUNIINHBI

OcBoeHne gucumnnnnHbl cKnagbiBaeTcst U3 ayanTopHon paboThl (y4ebHOM AeATensHOCTH,
BbINOSIHAEMON NoL PYKOBOACTBOM MpenofasaTens) v BHeayautopHou paboTbl (y4ebHon
AeATENbHOCTU, peanu3yemMorn 06yyatoLLMMCst CaMOCTOATENBHO).

AyaontopHasa pabota cocTtouMT u3 paboTbl Ha NEKUMAX W BbINOSTHEHUS MPaKTUYECKUX
3agaHnn B 06BLEME, npedycMOTpeHHOM Yy4yebHbiM nnaHoMm. Jlekumsi npegcrasnseTr cobou
nocrniegoBaTenibHOE N CUCTEMATUYECKOE U3NOXEHME Y4eDOHOro martepuarna, HanpaBfeHHOE Ha
3HaKOMCTBO O0Oy4aloWMXCsA C OCHOBHbIMM MOHATUSAMU WU TEOPETUYECKMMMU MOMOXKEHUAMU
n3y4yaemMon UCLNNIIUHDI.

JIeKUMOHHbIE 3aHATUA opMUpyOT 0asy AN MPaKTUYECKUX 3aHATUW, Ha KOTOPbIX
Nosfly4YeHHble TeOopeTUYeCcKNe 3HaHUSA NPUMEHSIIOTCA ONA pelleHUA KOHKPETHbIX MpaKTU4eCcKnx
3agad. Obyvarowmmea ons ycnewHoro 0CBOEHUS ANCLMMINHBI PEKOMEHAYETCA BECTU KOHCMNEKT
NeKUnn n NpakTU4YECKUX 3aHATUN.

CamocTtosaTenbHasa paboTa npegnonaraet yrinybnéHHoe nsyyeHne oTaenbHbIX pasgesnos
ANCUMNIUHBLI C UCMONb30BaHNEM NUTepaTypbl, peKOMeHAOBaHHOW MpenogaBaTerieM, a Takxke
KOHCNEKTOB JEKUWW, KOHCMEKTOB MNpakTU4eckux 3aHAaTMW. B kadectBe nnaHa Ans
camocTodaTensHon pabotbl MoOxeT ObITb Mcnonb3oBaH pasgen 13.1 Hactosiwen paboyen
nporpamMmsbl, B KOTOPOM 3aPMKCUPOBAHbI pasdesibl AUCUUNIIMHBL U UX cogepxaHune. B pasgene
13.2 paboyein nporpaMmbl onpeaenseTcsa KonM4yecTBO YacoB, OTBOAMMOE Ha CaMOCTOSTENbHYHO
paboTy No KaxxgoMy pasgeny AncUMninHbl. bonbluee KonmMy4ecTBo YacoB Ha CaMOCTOSTENbHYHO
paboTy oTBOAUTCA Ha Hambonee TpyaHble pasgenbl AUCUMNMHBLL. [Ng CaMOCTOSATENbHOro
N3y4YeHus OTAEeNbHbIX pa3fgenoB AUCUMMNINHBLI UCNOSb3YEeTCA NepeyYeHb nutepaTtypbl U Opyrux
PECypcoB, TMEPEYMCIieHHbIX B nNyHkTax 15 wmn 16 Hactoswen paboyenr nporpammebl.
Ob64gaszaTenbHbIM 3f1EMEHTOM CaMOCTOSATENbHOW PaboThl ABMASETCSA BbINOMHEHWE AOMAaLUHEero
3aaHus.



YCnewHoCcTb OCBOEHUSI AUCUMMINHBLI ONPeAensieTcsl CUCTEMATUYHOCTbIO U FnyOuHOM
ayanTOPHOW 1 BHeayaMTOpHON paboTbl oby4vatoLerocs.

Mpy Mcnonb3oBaHUM OUCTAHLMOHHBLIX OOpasoBaTeNbHbIX TEXHOMOMMN U 3NEeKTPOHHOro
oby4yeHuns TpebyeTcs BbIMOMNHSATL BCE YKas3aHUs npenogaBaTtenei, BOBpeMs NoAknvaTbes K
OHNaWNH-3aHATUSAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHMsM ANsi CAMOCTOATENbHOWM paboThl.

B pamkax gucumnnuHbl nNpegycMOTPEHO MNpoBedeHue TPEX TeKylMX aTTecTtauun 3a
cemecTp. PesynbTaTtbl Tekylleh YyCNneBaeMOCTUM 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 KOMMbOTEPHbIX Hayk BoOpOHEeXCKoro rocyaapCTBEHHOIO
YHUBEpPCUTETA C UCMOSb30BaHMEM BanNbHO-PENTUHIOBON CUCTEMbIY.

O6y4yeHune nuL ¢ orpaHUYEHHbIMM BO3MOXHOCTSIMU 3[00POBbS OCYLLIECTBSIETCS C y4eTOM
NX MHOMBUAOYarbHbIX NCUXOU3NYECKMX OCODEHHOCTEN M B COOTBETCTBMU C MHAMBUAYANbHON
nporpaMmmMon peabunutauun. ns nuu ¢ HapyweHMeM criyxa npu Heo6xoaumocTy aonyckaeTcs
NPUCYTCTBME Ha NEKUMSIX N NPAKTUYECKMX 3aHATUSIX aCCUCTEHTa, a Takke CypAonepeBoaYMKOB
N TudpriocypaonepeBoaymkoB. MpomexyTodHas aTtTecTaums Ans fvy ¢ HapyLleHUsIMK crnyxa
NpoBOAUTCS B NMUCbMEHHOW cbopme, NMpy 3TOM MCMONb3YHTCH 0bOLME KPUTEPUM OLIEHUBAHWUSI.
MNpy HeobGXxooMMOCTM BpeEMsS MOATOTOBKM Ha 3a4yeTe MOXeT ObiTb yBenuyeHo. [Ons nuvy ¢
HapyLLeHNeM 3peHns JonyckaeTcs ayauanbHoe npefocTaBneHve MHdgopmauumn (Hanpumep, ¢
MCMNONb30BaHNEM MPOrPaMM-CUHTE3aTOPOB peyn), a TakKkKe MWCNosfb3oBaHME Ha NeKumsix
3BYKO3aMNUCbIBAKOLLMX YCTPOWUCTB (AMKTOOHOB M T.4.). Ha nekumsx u npakTuyeckux 3aHaTusx
npu Heo6XoaMMOCTM AoNycKkaeTcs NpUCyTCcTBME accucTeHTa. MNpu npoBeaeHUN NPOMEXKYTOUYHOM
aTTecTauMm Ons nuy C HapyLleHNeM 3peHUst TECTUPOBaHNE MOXET ObiTb 3aMEHEHO Ha YCTHOe
cobecenoBaHme no Bonpocam. [pyn HeOGX0AUMOCTU BpeMsi MOATOTOBKM Ha 3K3aMeHe MOXeT
ObiTb yBenuyeHo. [nsa nvy C  HapyleHWsiMM  OMOpHO-ABUraTeNlbHOro annapata npu
Heo6XoaNMOCTM AonyckaeTcsl NPUCYTCTBUE aCCUCTEHTa Ha NEKUMUSIX U NMPaKTUYECKUX 3aHATUSAX.
MNpomexyToyHas aTTecTtauuss ANs UL C HapyLeHUsIMW OMOpHO-ABWUraTerlbHOro annapaTta
NpoBOAUTCS Ha OBLMX OCHOBaHUSIX, MPU HEOBXOAMMOCTU npoueaypa 3k3ameHa MOXeT ObITb
peanusoBaHa ANCTaHUMNOHHO.

15. TlepeyeHb OCHOBHOM W AONONIHUTENBLHOW FnUTEpaTypbl, PEeCypCoB WHTEpHeT,
Heo6XoAUMbIX ANA OCBOEHUA AUCLIMMNIIUHDbI

a) ocHoBHas nuTeparypa:
Ne
n/n

NcTouHmk

®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

®uxteHronbL, .M. OcHOBbI MaTeMaTU4eCKoro aHanmaa. B 2-x 1T. Tom 2-in. [QneKTpoHHbIN pecypc] :
2 | y4ebHMK. — OnekTpoH. aaH. — CI16. : NlaHb, 2008. — 466 c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=411

0) gononHuTenbHasa nuTeparypa:

NcToYHMK
n/n

Oemuposuy, B. IN. CO0OpHUK 3adady 1 ynpakHeHWI No maTemaTndeckomy aHanmay / b. . Jemugosuy. —
25-e n3a., crep. — CankT-lNeTepbypr : Jlanb, 2023. — 624 ¢c. — ISBN 978-5-507-47148-5. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHOo-6nbnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
(oaTta obpaleHus: 01.05.2023). — Pexxwum goctyna: onsa astopus. nons3osatenen. 2 bepman, I'. H.
C6opHuk 3agay no Kypcy matematumdeckoro aHanusa / I'. H. bepmaH. — 11-e n3g., ctep. — CaHkr-
MeTepbypr : NlaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aneKTPOHHbI // NaHb :
3NEKTPOHHO-6MbNMnoTeyvHas cuctema. — URL: https://e.lanbook.com/book/295943 (paTta obpalueHus:
01.05.2023). — Pexum gocTyna: ansg aBTopus. Nonb3oBaTenen.

2 | bepmaH, I'. H. COopHuK 3agad no Kypcy matemaTtudeckoro aHanusa / I. H. bepmaH. — 11-e u3g., ctep. —
CaHkr-lMeTepbypr : Nanb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aneKTPOHHbIN // JlaHb :
3NeKTPOoHHO-6nbnnoteyHas cnuctema. — URL: https://e.lanbook.com/book/295943 (aata obpalleHus:
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| | 01.05.2023). — Pexxnm goctyna: ansg aBTopus. Nonb3oBaTenemn

B) MHCbOPMALIMOHHbIE 3NEKTPOHHO-06pasoBaTenbHble pecypchl (oduLlmanbHble pecypcbl UHTEPHET):
Ne

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

2 | OnekTpoHHO-6MGnuoTeyHasn cuctema "YHuBepcuteTckan 6nbnuoteka online”;: http://biblioclub.ru/

3 | OnekTpoHHO-6ubnmnoTevHas cucrema "JlaHb"; https://e.lanbook.com/

4 | OnekTpoHHO-6MbnmMoTeYHasi cuctema "KoHcynbTaHT cTygeHTa": http://www.studmedlib.ru

5 | OnekTpoHHbIN yHMBepcuteT BIY: hitps://edu.vsu.ru/

Pecypc

16. NepeyeHb y4ebHO-MeTOONYECKOro obecnevyeHns AN CaMOCTOATENbHON paboThbl

Ne

MNcToYyHMK
n/n

Oemuposuy, b. IN. C60pHUK 3agay 1 ynpaxHeHUn no matemaTnyeckomy aHanuay / b. IN. JemmpgoBuy. —
25-e u3ga., crep. — CaHkr-leTepbypr : Jlanb, 2023. — 624 c. — ISBN 978-5-507-47148-5. — TekcT :
3NEeKTPOHHbIN // JlaHb : aneKkTpoHHo-6nbnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
(oata obpaueHus: 01.05.2023). — Pexwum goctyna: ons aBropua. nonb3osatenen. 2 bepmaH, I'. H.
CO6opHMK 3agad no Kypcy matematmnyeckoro aHanmsa / I'. H. bepmaH. — 11-e n3ag., ctep. — CaHkT-
MeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKcT : aneKTpOoHHbIV // JlaHb :
3NEeKTPOHHO-6nbnunoTteyHas cuctema. — URL: https://e.lanbook.com/book/295943 (nata obpalleHus:
01.05.2023). — Pexum gocTyna: 4ns aBTopus. Nofb3oBaTenen.

Bepwman, I'. H. C6opHMK 3agay no Kypcy matemartmyeckoro aHanusa / I'. H. BepmaH. — 11-e n3g., ctep. —
CaHkt-leTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKcT : 9neKTpOoHHbIN // JlaHb :
3ANeKkTpoHHO-6ubnuotedHasa cuctema. — URL: https://e.lanbook.com/book/295943 (naTta obpalueHus:
01.05.2023). — Pexum gocTyna: Ans asTopu3a. nonb3oBartenem

17. OOpasoBaTenbHble TEXHOMOMMKU, WUCNonb3yemMble nNpu peanusauum Yy4ebHoMn
OUCLUMNIINHBbI, BKNOYas [AUCTaHUMOHHbIe obpasoBaTtenbHblie TexHonoruu (OOT,
aneKkTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune)

Mpn peanusaumyM [UCUUMAMHBI MOTYT UCMOMb30BaTbCA TEXHOMOMMU  3NEKTPOHHOIO
oby4eHnss 1 ONCTaHUMOHHble obpasoBaTenbHble TexHonmornn Ha 6ase noprtana edu.vsu.ru, a
Takke Apyrve OOCTYMHble pecypcbl ceTn MHTepHeT.

18. MaTepmanbHO-TeEXHUYECKOe obecneyeHne QUCLMNIINHBI

Ayantopusa Ons NEeKUMOHHbIX 3aHATUI: MyNbTUMEAMa-NpoeKTop, 3KpaH ANs NpoekTopa,
KoMnbloTep C BbixogoM B ceTb «WHTepHeT». CneuwanuanpoBaHHas Mebenb (CTonbl
y4YeHunyeckue, cTynbs, gocka). MNMporpammHoe obecnedveHue: LibreOffice v.5-7, nporpamma ons
npocmoTpa dannos opmaTta pdf, Gpaysep.

AyauTtopust  ONs  NpakTUYECKUX 3aHATUMR:  crneunanvanpoBaHHass mebenb  (CTonbl
yYeHun4Yeckne, CTynbs, Aocka).

Ayantopusa ona nabopaTopHbIX 3aHATUI: KOMMbIOTEPBI C BbIXOAOM B CeTb «HTEpHET» 1
AOCTYMNOM K 3IIEKTPOHHLIM OMONMOTEYHBbIM CUCTEMAM, creumanuampoBaHHas mebenb (CTonbl
y4YeHunyeckue, cTynbs, gocka). MNMporpammHoe obecnedveHue: LibreOffice v.5-7, nporpamma ons
npocmoTpa dannos opmaTta pdf, 6Gpaysep.

19. OueHoYHbIe cpeAcTBa Afisl NPOBEeAEHUA TEKYLLEeM U NPOMEXYTOYHOMN aTTecTauumn
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coaepxaHnem crieayrwmx pasgenos ANCUUNITAHBIL

MopsigoK OUEHKM OCBOEHMSI oby4darlmmucs yvyebHoro martepuana onpegensieTcst

HanmeHoBaHune
pasgena gUCLMNITUHbI
(Mogyns)

KomneTeH
uns(n)

WHpukaTtop(bl)
[AOCTWKEHNS
KOMMNeTeHLMn

OueHouYHble cpeacTea

Teopvm MHOXXEeCTB.
Yucnosble MHOXeCTBa

OrlIK-3

OfrK-3.1, OrK-
3.2, OlK-3.3,
Orl1K-3.4, Or1K-
3.5, OlK-3.6,
OrK-3.7, OrK-
3.8, OlK-3.9,
OrlK-3.10

KoHTponbHasa pabota

Yucnosble
nocnenoBaTenbHOCTH

OrnK-3

OrnK-3.1, OrK-
3.2, OMK-3.3,
Orl1K-3.4, OrK-
3.5, OlK-3.6,
OrlK-3.7, OrK-
3.8, OlK-3.9,
Orl1K-3.10

KoHTponbHas paboTa

MoHsTne dyHKUUK
ofHOM1 nepemMeHHOMN.
Mpenen dyHKuuK

OrlIK-3

Orl1K-3.1, Or1K-
3.2, OlK-3.3,
Orl1K-3.4, Or1K-
3.5, OlK-3.6,
OrnK-3.7, OrK-
3.8, OrK-3.9,
Orl1K-3.10

KoHTponbHasa pabota

[MoHATMe npou3BogHOM
" nepBoro
anddpepeHumana
dyHKUUN. dopwmyna
Tewnopa.

OrnK-3

OrnK-3.1, OrK-
3.2, OMK-3.3,
Orl1K-3.4, OrK-
3.5, OlK-3.6,
OflK-3.7, OrK-
3.8, OlK-3.9,
Ol1K-3.10

KoHTponbHas paboTa

WHTerpupoBaHue

PyHKUNIA
nepemMeHHomn

oaHon

OrlK-3

Orl1K-3.1, Or1K-
3.2, OlK-3.3,
Orl1K-3.4, Or1K-
3.5, OlK-3.6,
OrnK-3.7, OrK-
3.8, OlK-3.9,
Orl1K-3.10

KoHTponbHasa pabota

Yucnosble pagbl.
DyHKLMOHanbHbIE pAabl

OrnK-3

OrnK-3.1, OrK-
3.2, OMK-3.3,
Orl1K-3.4, OrK-
3.5, OlK-3.6,
OrlK-3.7, OrK-
3.8, OlK-3.9,
Ol1K-3.10

KoHTponbHas paboTa

MpomexyToyHasa aTTecTtaumsi
¢opma KOHTpPONS - aKk3ameH

I'Iepequb BOMPOCOB K 3K3aMeHy

20. TunoBble OLEHOYHbLIE cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensiowue

npoueaypbl oueHnBaHunsA

20.1. TeKkyWw M KOHTPOSIb YCNEeBaeMoCcTu

CpefcTB: KOHTpoOnbHasi paboTa.
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Mepe4yeHb 3afaHNM ANA KOHTPONbHbIX paboT

KoHTponbHas pabota Ne 1
BapuaHT 1

. [okaxute ¢ NOMOLLbI MeToga MaTeMaTuyecKon UHOYKUNUN, YTO
n’-6n+12>0 anga no6oro n€ N.
Myctb X HenycToe, orpaHN4eHHoOe MHOXECTBO, -X — MHOXECTBO 3JIEMEHTOB Buaa —X (
x € X). JokaxuTte, 4yto

inf(—X):—supX.
Ncnonb3yst onpegenenne npeaena Y1McrnoBon nocnegoBaTenbHOCTH, A0KasaTth, YTO YMC-
no 1 sIBRSieTCA Npefenom nocneaoBaTenbHocTv x,=n/(n+1)(n=1,2,3...).

Hantn
lim (v'n*+n-n).

n-— o

BapuaHT 2

. ,D,OKa)KI/ITe C NOMOLLIbIO MeTo4a MaTteMaTU4eCKomn MHOYKUUN, YTO

4n*-12n+9>0 ans noboro n€ N.
Myctb X, Y HenycTble, orpaHNyYeHHbIE MHOXECTBA NOMOXMTENbHbIX 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

lim (Vn+1-2+n)

n - oo

. HdokasaTtb, 4TO

Hantun

KoHTponbHas paboTta Ne2

BapwuaHT 1
. Onpegenutb 06nacTu CyLecTBOBaHMS U MHOXECTBO 3HAYEHUI cregyowen pyHKumMm
a. y:(—l)x.
Haitu ¢(¢(x)),w(w(x)), ¢(w(x)),w(¢(x]), ecrm
a. ¢lx)=x*y(x)=2"
BbISACHUTL, ABNAeTCa NN PYHKUUS NepUoanYeckon, U onpeaeniutb ee HamMeHbLUINA ne-
pvoa, ecnu
a. flx)=AcosAx+Bsin Ax.

Hantu
+mx])" —(1+nx])"
a. lim(1 mx) 2(1 HX) ,m,n€ N.
x-0 X
Hantu
1 Vv1+42x -3
x-4 \/;—2
BapwuaHT 2

. OnpeaenuTb 06NacTi CyLECTBOBaHNS U MHOXECTBO 3HAYeHWUI creaytoLlen pyHKUnm
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yzarcsin(lg%).
2. Haitn ¢(o(x]).wlw(x]), o[ (x]],w((x]), ecrm

8lx)=sgn .y (x)==.
3. BbiicHUTb, aBNsieTcs Nu OyHKUNA Nepuoanyeckon, u onpeaenutb ee HauMeHbLIUIN ne-
puog, ecnv
f(x)zsinx+sin(X\/§).-
4. Hantn
i (2x—3)20(3x+2)30'
X = (2x+1)50
5. Hantu
lim Y1=x=3
-8 24+yx

KoHTponbHasa paboTta Ne3

BapuaHT 1
1. Hantn npegen
4 lim tgx —sinx
x-0SINn X
2. C nomMoLbio «&—d» pacCyxaeHUn AokasaTb HENpPepbIBHOCTb OYHKLUNN
a. y=sinx
3. Onpenenntb TOYKKU paspbiBa PYHKLMM N UCCNefoBaTb XapakTep 3TUX TOYEK, eCNK

a. y_sinx
4. WNcxopa na onpefeneHns npousBOgHOW, HENOCPELCTBEHHO HAWTU NPOU3BOOHYHO (OYHK-
uun
_1
a. y=_.

5. HanTtu npounssoaHyo pyHKLNN

BapuaHT 2
1. Hantn npegen

. [cosx &
a. hm( )X

x-0\C0S 2 X
2. C nomoLbto «&—38» pacCyxaeHUn gokasaTb HENPEpPbIBHOCTb OYHKLNN
a. y=cosx
3. Onpenenntb TOYKM paspbiBa PYHKUUN U UCCNeaoBaTh XapakTep 3TUX TOYEK, eCnn
11
_x x+1
a. y=—7 7 1
x-1 x
4. Wcxogsa mns onpegeneHvss NpovM3BO4HON, HEMOCPELCTBEHHO HaWTU MPOU3BOAHYH (DYHK-
Luu
a. y=vx.
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HanTtu nponssoaHyo yHKUNN

KoHTponbHas paboTta Ne4

BapuaHT 1
Hantn gudpdepeHumnan gpyHkunn y
a yziln X—d
2a |x+a
MycTb u n v aBaxabl AnddepeHumpyemblie GYHKLMM OT nepeMeHHon x. Haitu d° y, ecnu
a. y=u"v"
. OnpegenuTb 3Ha4YeHNe BblpaKeHNs
a. limw
x-0X —SIN X
. OnpegenuTb 3HayYeHNe BblpaKeHUs
g, lim xzefo'mx_

X - +00

Hantn pasnoxeHue B psg Tennopa no cteneHam x pyHKuum
y:ln(1+3x+2x2)

BapuaHT 2
HanTtn auddepeHumnan dyHKunmn y
a. y:]n‘x+'v x3+a‘

MycTb u 1 v aBaxabl AuddepeHumpyemblie GyHKUMM OT nepeMeHHon x. Hantu d° y, ecnu
a. y=a",(a>0)

. OnpegenuTb 3Ha4YeHne BbIpaxXeHUs
xctgx —1
2

a. lim

x-0 X
. OnpepenuTb 3HaYEeHUE BblpaXeHWs
g limx*

x-0

HanTtu pasnoxeHuve B pag Tennopa rno cteneHam x QyHKuum
y=XxC0s3x

KoHTponbHas paboTta Ne5

BapwuaHT 1
Hantn nnterpan
[1-x]
a. f -—dx.
XVX
Hantn nnterpan
. 1dx
a. S ——.
X X

Hantn nnterpan
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dx
. 2 *
sin” x cos x

a. fln(x%/ﬁ)dx.
fdx

X —x+2

. Hantn nnterpan

. Hantn nnterpan

BapwuaHT 2

. Hantn nnterpan
a. J.(l—iz)\/xx/;dx.
X

. Hantn nnterpan

de
x(xz—l)
. Hantn nnterpan
dx
sinxcos’x
. Hantn unterpan
1+x
) In dx.
a '[X 1-x x
. Hantn unterpan
de
3x-2x-1

KoHTponbHas paboTta Ne6

BapwuaHT 1
. [JokazaTb HenocpeaCcTBEHHO CXOAMMOCTb psida U HAaNUTK ero cymmy 2546
1.1 1 (-1
a. 1-—+—-— +
2 4 8 pA

. Mlccneposatb cxoguMmocTb paga 2556
a. 1-1+1-1+1-1+...
. Monb3ysck kputepmem Kowwn, aokasaTb CXOAMMOCTb psiga
sinx sin2x sin nx

+ +...+ +

2 2’ 2"
. Mlccneposatb cxogmMmocTb paga 2583
1000 1000 - 1001 1000 -1001 - 1002
a. + + +
1 1-3 1-3-5

. MlccnepoBaTtb cxogMMOCTb 3HaKonepemeHHor0 pﬂ,u,a 2668

a. Z nSlIl n

BapuaHT 2
. [JokazaTb HenocpeaCcTBEHHO CXOAMMOCTb Psida U HAaNUTK ero cymmy 2547
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a l+l + i+i +...+ i+i +...
. 2 3 22 32 2n 3n

2. Wccneposatb cxoguMocTb paga 2558

1 1
LTt O Eet T

1.1
a 1o 3T T

3. lMNonb3ydack Kputepmem Kowuum, gokasatb pacxoanMocTb psaa 2577.1

1 1 1
+ +.. V...
& V127 V2-3 7 n - n+1)

4. WccnepoBaTtb CXxoQMMOCTb psiga 2584

4 4-7 4-7-10
—+ + +
2 2-6 2-6-10

5. WccnepoBaTb CXOAUMOCTb 3HAKONepeMeHHOro psiga 2669

3 (-1pn

n+100

a.

KpuTepun oueHnBaHnSa KOHTPOMbHbIX paboT
—0-24 6anna — «HeyOoBNeTBOPUTENBbHO»

— 25-34 6banna — «yOoBMETBOPUTENTbHOY
— 35-44 6anna — «xopoLuo»
— 45-50 6annoB — «OTNNYHO»

MpuBeaéHHbIe HUXe 3a4aHUs PpeKOMeHAYyeTCs UCMOoJIb30BaTh NpU NPoBeAeHUN AUAarHOCTUYECKUX
pa6oT ANA OLEeHKU OCTAaTOYHbIX 3HAaHWUI MO AUCUUNNUHEe

3agaHua ¢ Bblbopom oTBETA

Ne 3agaHue BapuaHTtbl oTBETA BepHbin oTBET
1 | C nomMoLbio onepaummn 1. (ANB)NC 4. (ANB)NC
06beanHeHns n 2. AuB)ucC
nepeceyeHuns sanucatb 3. (ANB)u(CNB)u((ANC).
MHOXeCTBO, COCTOSILLeE 13
3MEeMEHTOB,

npuHagnexalunx Bcem
Tpem MHoxecTBaMm A, B,
C.

2 | C nomoLulbto onepauui 1. (ANB)NC 4. (AuB)uC
o6beanHeHUs 1 2. (AuB)ucC
nepeceyeHns 3anucarb 3. (ANB)U(CNB)U(ANC).
MHOXECTBO, COCTOsILLEE N3
SMEMEHTOB,

npuvHagnexawmx xoTs obl
O[HOMY U3 TPEX MHOXECTB
A, B, C.

3 | Ykaxute obnactb 1. { b
onpegeneHnsa yHKUUK 2. ¢
y= [e3xe1 4 3. (0;3)
4. |
4 . 5n°-3n’ 1.5 5
Haiitu lim ———— 2.0
nee o+l 3.0.2
4. npegena He cyLlecTByeT.
S Haiitn lim(\/n2+n—n) ; 8'2 0.5
T 3.0.5

4. npefena He CylllecTByeT.

6 | BblumcnuTe nponsBogHyto 1. 3x 3sin(3x)
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dyHKUMKM ¥y = sin(3x) 2. sin(x)
3. 3sin(3x)
4. 0
7 | Bbluncnute npegen 1. 2 5
. tg15x 2. 6
lim == 3. 5
x-0SIN O X 4 3
5 1
8 | Bbluncnute nHterpan 1 1
jsin(ax)dx 1. Ecoscxx+c Ecosax+c
2. 0
3. cosax
9 | Bbluncnute onpefeneH- 1. 1 1
2. 0
R 3. 05
HbI UHTErpan f In x dx
1
10 | Bbncnure 2 2
onpeaeneHHbIn nHTerpan 1. 5(5‘5_4) 5(5\/5_4)
2
1 _
[ [Vx+-L |ax 2.5V2-4
4 Vx 3.5\2
3agaHung ¢ KpaTkMM OTBETOM
No 3agaHue BepHbIn oTBET
1 | CoBokynHOCTb BCex NepBooBpasHbixX A OyHKLMM f (x) Ha npomexyTke X HasbiBaeTca | HeompeaeneHHbim
WHTErpanom
2 d d
TabnuyHbIn nHTErpan ot J’—X paBeH f—x
X X
3 | OudpdepeHuman ot 2x paseH 2xdx
4 | Ecnu ons Bcex x 13 obnactu onpeaeneHnsa yHKLUK f(x)BblnonHﬂeTcs:l paBeHCTBO YeTHON
f(=x)=f(x), To dyHKuMA HasbIBaETCS. ..
5 | MHOXeCTBO, KOTOPOE HE COAEPXKUT 3IEMEHTOB Ha3blBAETCA. .. nycTbIM

3a0aHusa ¢ pas3BEépPHYTbIM OTBETOM

3agaHue 1.

|/|CI'IOJ'Ib3yFI onpegerneHne npeagera 4YMCMOBOM MOCMenoBaTENIbHOCTU, AoKa3aTb, YTO

yucno 1 aBnsieTcs npegenomM nocrneaoBaTelbHOCTH xn:n/(&n+1)(n=1,2,3,...)(,.

PeweHue.
PaccmoTpum moaynb pasHOCTU
Xn_l‘: _n o :L_
n+1 n+1

BosbmeM npousBoribHoe yucno €>0. HepaBeHCTBO

x,~1|<e GyneT BbINONHEHO, ecrm

1/(in+1)<el, T.e. npu n>1/e—-1. B kayectBe N BO3bMEM KaKkoe-HWOYAb HaTyparnbHOe YKCHIo,
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yaoBneTBopsiiowee ycrnosuto N>1/e—1, Torga 1/(N+1)<g|/| onsa Bcex n>N BbIMOSHEHbI

HepaBeHCTBa

370 1 03HauaeT, 4To 1 ecTb Npeaen nocneaosatensHocTu [n/(n+1)], 1. e.

3agaHue 2. VlCI'IOJ'IbSyFI onpeneneHne npepena YMCNOBOW MOCreaoBaTeNnbHOCTN, gokasaTb, 4TO

nocrneaoBaTensLHoCTL |(— 1)"+1/ n] pacxoauTcs.

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

OTMETUM Ha YMCIIOBON NPSIMOII HECKOIBKO YNIEHOB NOCEA0BaTENbHOCTH, HanpuMmep,
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

NnoKasblBaeT, YTO pacCTodHne Mmexay AByMsa coceaAHUMU YiieHaMu nocrneaoBaTtesibHOCTU oonbuwe 1.

~1 z, 1 2
lo—o—0— s L ooo o— 1
13 T3 O T Ty To 2
Puc.1

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

1 1

Xy =— 1+ <O(mm x,, _,=—-1+ <0).
2k+1 2k+1 2k-1 2k_1
OTCPOﬂ,a cnepnyer, 4To |Xn ~ Xpe1 >1.
y 1 1
,D,ﬂﬂ NPON3BOJSIbHOIO 4McCla a BO3bMEM OKPEeCTHOCTb €AMHWUYHOW AOJNMMHblI — WHTEepBan (a - E,CI"‘E).

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

Takum obpasom, ans mo6oro uncna a cywecrteyet £€=1/2 Ttakoe, Yto ana no6oro HaTtypanbHoro N
Hapgetcs n, paBHoe nub6o N, nmbo N+1 Takoe, 4TO ‘xn—a‘>1/2=£. 3T0 ¥ 03HayaeT, 4YTO AaHHas

nocneaoBaTesibHOCTb pacxoanTCA.

3apaHue 3. BbiuncnuTe wHTerpan fq/ax dx(a>0)
-x
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PeweHne.
MogbiHTerpanbHaa dyHKUMS onpeferieHa Ha npomexytke 0<x<a. Cpenaem 3ameHy

o A Vi
nepemeHHon x=qsin’t, rae OStSE' Torga:

dx A2asintcostdt

. I x
SINt A4 —
o

. |x

t A arcsins —

o

X

cost A4/1——

a

[MpumeHsaa dopmyny 3aMeHbl NepemMeHHON

/

2 .
X=a sint

X_dx (a2 sin t) 2sin’t
a—Xx = 7d(azsint):f ————2asintcostdt=¢
a—(orzsint) a—2sin"t

sint . . .
2af (Esmtcost)dt:M(f smztdt:2f (1-cos2t)dt=¢

Z(t - szzt)+c=0((t —sintcost)+c

BosBpaluasice OT nepemMeHHon t CHoBa K NepeMEHHON X, Nory4yaem:

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

3apaHue 4. Vicnonb3ys hopMyny MHTErPUPOBaHUA MO YacTsM, HAnaUTe UHTerpan f xe'dx
PeweHue.
f xexdx:f xd|e|lx)=xe* - f e“dx=xe"-e"+c

. . XCOSXx —sinx
3apanue 5. Haiit ipefen GpyHKIMU, HCHOJIB3Ys npaBuio Jlonurans lim —————

x-0 X
PelweHne.

L))
IIpaBuno Jlonurans lim =lim ——.

Xﬂxog(x) Xﬁxog(x)
. _Xcosx-sinx |0 . _COSX—Xsinx—cosx . xsinx .. sinx .
hm—3= — |=lim > =lim - =lim - =
x>0 X 0 x-0 3x x-0 3x x>0 3x
. 1., sinx 1
({—=1lim =-=

3Xﬂ0 X 3
KpuTtepuu oueHmBaHng Bannol
Mony4yeH NOMHbIN OTBET, COOTBETCTBYHOLLNA YKa3aHHOMY PELLEHMIO.

3
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NmeeTca BepHas nocnefoBaTeNbHOCTL BCEX 3TAMOB PELUEHUS,
060CHOBaHHO NOMy4YeH BepHbIN OTBET B Criyyae anroputMa.

[MonyyeH HENONHbLIN OTBET, B LENOM nepefaroLnin cyTb 3a4aHus. 2
lMony4yeH HeBepHbI OTBET M3-3a BbIMUCIIUTENBHOW OLUMBKK, NPy 3TOM
nMeeTcs BepHas nocrneaoBaTenbHOCTb BCEX 3TaNOB peLLeHns B criyvae
anropuTtma.

nnu

Mony4yeH BepHbIN OTBET, OOHAKO MMEKTCSA NMPOMYCKM OQHOIo UNu ABYX 1
3TarnoB peLleHns

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

PelueHve He cOOTBETCTBYET HU OOHOMY U3 KPUTEPUEB, NEPEYUCTIEHHbIX 0
BbILLE.

20.2. NMpomexyTo4yHana aTrecTtaums

ﬂpOMemyTquaﬂ arrectauma no agucumnimHe ocyulectendeTcd C MNOMOWbHO  creayruwmnx
OUEeHO4YHbIX CPencCTB: 80MPOCO8 K IK3aMeHY.

lMepeyeHb BOMPOCOB K 3K3aMeHy

1.
2.
3

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Yucnosble MHOXecTBa. Onepaumm Hag MHOXeCTBaMu;
TeopeMbl 0 TOYHbBIX FTPAHSAX MHOXECTB;
Yucnosble nocnegoBatenbHOCTU. beckoHeyHO Manasi nocnegoBaTenbHOCTb. OrpaHUYeH-
HocTb BMIT;
Cymma 6eckoHe4yHO MarnbiX nocnegoBaTeNbHOCTEN, pasHOCTb, anrebpavyeckas cymma,
npounssegeHne GecKoHeYHO Marnor nocrnenoBaTenbHOCTU Ha OrpaHWYEeHHY nocnegoBa-
TENbHOCTb;
CBs3b 6eckoHe4YyHo Marnom n 6eckoHe4yHo 6oMbLLIOW NocrnenoBaTeNbHOCTH;
Mpegen umcnoBow nocnegoBaTenbHOCTU. HeobxoomMmoe m gocTatovyHoe YCNoBUE Cylue-
CTBOBaHUA npefernia YNCroBon nocrnenoBaTensHOCTU. TeopeMa 0 eQUHCTBEHHOCTM npeae-
na 4y1McnoBow NocrneaoBaTenbHOCTY;
CeovicTBa NpedesnioB YMCNOBbIX NOCeA0BaTENbHOCTEN;
MpenensHbIN Nepexo B HepaBeHCTBaX YMCIOBLIX NocnefoBaTenbHOCTEN;
Teopema Beneplutpacca (4519 MOHOTOHHOW NocneaoBaTensHOCTN);
Teopema O BITOXXEHHbIX OTpe3Kax;
Yucno e;
Teopema 0 cyLecTBOBaHUN NpeaesibHOM TOYKN OrpaHUYEHHOM NocnefoBaTeNlbHOCTY;
Teopema bonbuaHo-BenepwTtpacca. Jllemma bopens;
BepxHUn 1 HWKHWIA Npeaenbl orpaHNYeHHON NoCcnenoBaTENbHOCTH;
Ycnosue Kowm cxogumMocTy YMCNoBoW NocrneaoBaTenbHOCTY;
Cnoco6bl 3apgaHusa dyHKumMIiA. MNpenen yHKkumm;
OKBMBAIEHTHOCTb onpeaeneHni npegena dyHKuuuy;
ApudmeTndeckne onepaunm Hag npegenamm pyHkunn. OgHOCTOPOHHUE Npeaensl;
Teopema KoLum 0 NpoMeXyTOYHOM 3Ha4YeHUn HenpepbiBHOW yHKuuK. Cneacreue;
CnoxHas gyHkumMsa. Teopema 0 HenpepbIBHOCTU CIOXHOW (PYyHKLNN;
lMoHATME MOHOTOHHOM (hyHKUMK. KpuTepnin HenpepbIBHOCTU AN MOHOTOHHOM (PYHKLMK;
O6paTtHas dyHkums. Teopema 06 obpaTHOM DYHKUMY;
OCHOBHbI€ Knaccbl yHKLMM;
lNepBbln N BTOPOW 3ameyaTerbHble Npenensl;
CpaBHeHne 6eCKOHEeYHO ManbiX 1 6eCKOHEYHO BOMbLUNX BESTUYNH;
Knaccndukaums paspbiBOB HENPEPbLIBHBLIX (YHKLNIA;
OcHoBHbIe TeopeMbl 0 HenpepbiBHbIX yHKUmAX (I n Il Teopema Belepwtpacca);
Ycnosue Kowu cyuiectBoBaHus npegena oyHKUMK;
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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.
55.
56.
57.
58.
59.
60.

61

62.
63.
64.
65.
66.
67.

68.
69.
70.

Ona

. MNoHATHe paBHOMEPHO HenpepbiBHOW OYHKUMK. TeopemMa KaHTopa O paBHOMEPHON Henpe-
PbIBHOCTY;

MpouseogHaa dyHKumK. NeomeTpuyeckaa nHTepnpetaums. NoHATHe KkacaTenbHOW N Ceky-
Lwewn;

OQHOCTOPOHHSAS NPOM3BOAHAS;

ApupmeTnyeckne cBoncTea NPON3BOAHbBIX;

MpounsBoaHasa cnoxHon yHkummn. NponssogHast obpaTHOM OyHKUMUNK;

lMponsBoaHble anemMeHTapHbIX yHKUMA. [Mpon3BogHble 06paTHBIX TPUrOHOMETPUYECKMX
PYHKLNW;

MpoussogHble norapumMmyeckon OyHKUMU, nokasaTenbHOW (PyHKUUKW, CTeNeHHOW (PyHK-
uun.
OndbdepeHuman dyHkuun ogHon nepemeHHon. OCHOBHbIe onpeaenenuns, anddepeHuman
NPUBIIMKEHHBIX BbIYUCIIEHUN,
NuBapraHTHOCTE hopmbl nepeoro andpbdepeHumana. Ctapwme npousBogHblie. dopmyna
Jlenbnuua;
OuddepeHumnposaHme oyHKUNN, 3a0aHHON NapamMeTpUYecKu;
OcHoBHble TeopeMbl anddepeHumansHoro ncuncneHns (Teopema ®epma, Teopema Pon-
ns);
Teopema Jlarpanxa (4acTHbI cnyyan). Teopema O JOCTAaTOMHOM YCITIOBUM MOHOTOHHOCTU
PYHKLMM;
. Teopema lNarpanxa (obwun cnyvan);
Mpaswuno Jlonutans packpbITUa HeonpeaeneHHoCTen;
®opmyna Tewnnopa;
®opmyna Tennopa ¢ oCcTaTouHbIM YrieHOM B hopme JlarpaHxa;
PasnoxeHue aneMmeHTapHbIX yHKUMIA B psaabl Tennopa-MaknopeHa;

WccneposaHne yHKkumin. BTopoe goctaTtoyHoe ycrnosmue akcTpeMymMa (pyHKUnn.
Bbinyknas n BorHytas yHKUUKN. YCNoBme BbINYKNOCTU PYHKLUMM,
MepBoobpasHasa gyHkumMM. OCHOBHas Teopema MHTErpanbHOro ncymucnenunsd. Heonpeaenen-
HbIN MHTerpan.
OcHoBHbIE CBOWCTBA HeornpeaeneHHbIX UHTErpanos.
3ameHa nepemMeHHON B HeonpeaeneHHoM NHTerparne.
MHTerpupoBaHme no 4acTam.
lMoHATMe onpeaeneHHOro nHTerpana.
"eomeTpUYECKNin CMbICN UHTErpanbHOM cyMMmbl. Pusmyeckue npumepsbl.
Cymmbl [lap6y. MNMepBoe cBOMCTBO.
BTopoe ceoricteo cymm Japoy.
TpeTbe n yeTBEpPTOE CBONCTBA cymM [dapby.
INlemma Odapby.
Heobxoammoe 1 goctaTtovHoe YCNoBMe UHTErpupyeMocTy OyHKLUN.
Knaccobl nHterpmpyembix yHKumnn. MHTErpupyemocts HenpepbIBHbLIX (OYHKLIMIA.
MHTerpmpyemMocTb HEKOTOPbIX paspbiBHbLIX (OYHKLIMNA.
. HTerpnpyemoctb MOHOTOHHbIX OYHKLINA.
CsoncTBa onpefeneHHoro nHTerpana.
dopmyna cpegHero 3HadeHus.
®opmyna HetoToHa-J1enbHuua.
Yucnosble pagbl. OCHOBHbIE MOHATUS.
Yucnosble pagbl. [pocTenwine Teopemsl.
CxoanMoCTb NONOXUTENbHBLIX PAA0B. YCroBUe CX0AMMOCTU MONOXUTENbLHOro paaa. Mapmo-
HUYeCKUn pag.
TeopeMbl cpaBHeHUs pagos. MNMpumepsl.
MpwusHaku Kowwn n Janambepa.
AGcontoTHasa 1 ycrnoBHas cxogmMMocTb psgoB. Kputepuin Kown.

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

«OTIIMHHOY», «XOPOLLO», «yAOBIIETBOPUTEITbHO», KHEYOQOBNETBOPUTEITbHO».
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KpMTepMMOHeHMBaHMHKOMﬂeTeHHMﬁ

YpoBeHb
cchopmumpoBaH
HOCTU
KOMMeTeHuunn

LLIkana oueHok

MonHoe cooTBETCTBME OTBETA 0GYYaloLLErOCs BCEM
nepeyvncrneHHbIM kputepusaM. OByyaloWwmincs 0eEMOHCTPUPYET
BbICOKMI YPOBEHb BriafieHnsl MaTepuanom, OpMeHTUPYeTCs B
npeaMeTHol o6nacTu, BepHO OTBEYaET Ha BCe AOMNOSTHUTESNbHbIE
BOMPOCHI.

[NoBbILLIEHHbIN
YPOBEHDb

OTnnyHo

OTBET Ha KOHTPOIBHO-M3MEPUTESbHBIV MaTepuan He
COOTBETCTBYET OQHOMY UMW ABYM U3 MEPEUYUCTIEHHbIX NoKasaTeneu,
HO oby4aroLmics JaeT NnpaBuIibHbIE OTBEThI HA JOMONHUTENBbHbIE
BOMpochkl. [lonyckarTcs owmMOKu Npy BOCNPOU3BEAEHMM YacTu
TEOPETUYECKMX MONOXKEHUN.

BaszoBbin
YPOBEHb

Xopoulo

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIV MaTepuan He
COOTBETCTBYET N06BLIM TPEM N3 NEPEYUCNEHHbIX NoKasaTeneu,
obyyatoLniica AaeT HeMnosHble OTBEThbI HA AONOMHUTENbHbIE
Bonpockl. ChopMUpOBaHHbIE 3HAHWSA OCHOBHbIX NMOHATUN,
OnpefeneHnii 1 Teopem, n3y4aemblx B Kypce, He Bcerga nosiHoe mx
NOHMMAaHWE C 3aTPYAHEHUAMU NMPW BOCNPOU3BELEHNMN.

MNoporoBbii
YPOBEHb

yﬂOBﬂeTBOpMTeﬂbHO

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIN MaTepuan He
COOTBETCTBYET J0ObLIM YETHIPEM M3 NEPEYUNCIIEHHbIX NOKa3aTenei.
OO6yyvarowmiicss 4eMOHCTPUPYET OTPbIBOYHbIE 3HAHUS (MMBO KX
OTCYTCTBME) OCHOBHbIX NMOHATWI, ONPeAENeHnNii 1 TEOPEM,
Mcnonb3yeMblX B Kypce.

HeynoBneTBopuTENbHO
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