MMNWHOBPHAYKU POCCUN
®EAEPAINBHOE MOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEJTbHOE YYPEXKOEHME
BbICLLEIO OBPA30OBAHUA

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

YTBEPXOAIO

3aBeayowmin kacegpon
LUAPOBLIX TEXHONOINM

/,5%,_ Kypranuu C. [.

03.05.2023 .

PABOYAS NPOrPAMMA YYEBHOWU OUCLUUNIUHDI

51.0.13 MaTemaTtnyeckmm aHanums

. Koo n HaumeHOBaHMe HanpaBneHUsi NOAroTOBKMU:
09.03.04 lNMporpaMmmHaga NHXeHepusi

. Mpocdnnb noaroToBKU:
NHopMaLMOHHbBIE CUCTEMBbI U CETEBbLIE TEXHOSOMMMU

. Keanudmkauma BbinyckHUKa:
bakanasp

4. Popma o6y4eHus: o4yHas

. Kacbenpa, orBevarowan 3a peanmsauymio AUCUUNIINHDbI:
Kadpeapa LmMppoBbIX TEXHONOMMIN

. CoctaBuTenu nporpamMmmbil:
Cuporta E.A., KaHguaaTt pmsnko-maTteMaTUYEeCKNX HayK, AOLEHT;

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

. YyebHbIN roa;: 2023-2024 Cemectp: 1,2,3



9. Llenu n 3apauv y4ye6HON AUCLMNIINHBI

Llenamun ocBoeHns y4ebHoM ANCUMNIIMHBI ABASKOTCS:
— UM3y4eHue OCHOB AndpdepeHLmarnbHOro NCYMUCIEHNS;
— WN3yYeHne OCHOB MHTEerpasibHoro UCHMUCIIEHUSI.

3agayn yyebHOM ANCUMNINHDI:

— oby4eHne Knaccu4eckMm U COBPEMEHHbIM MeToA4aM MaTteMaTUYecKUX UCCreaoBaHun,
paccMOTpeHne pe3ynbTatoB WM nOen, HeodbXoAUMbIX AONs  U3y4YeHus  ApYyrux
MaTeMaTM4YeCcKMX AUCUMNNKUH; BbipaboTka HaBblkOB oObOpalleHnss € 13yyaembiM
MaTeMaTM4YeCKUM annapaTom;

- BOCMUTAHNE KPUTMUYECKOrO BOCMPUATUS MaTEMATUYECKUX BbICKa3blBaHUWN, MOBbILLEHWE
CTaHOapTOB MaTeMaTU4eCcKOoW CTPOroCTM U MOHMMaHUSA npakTudeckon ob6OoCHOBAHHOCTU
n3y4aemoro maTepuana n BblopaHHOro YpoBHSA CTPOrOCTU U3NOXEHUS;

TOYHOCTM BbIMOMHEHUS MaTeMaTU4eCcKuX

- pasutne MaTeMaTU4ECKON MHTYNLNN,

onepaqu7| N coBepLieHCTBOBaHNe obuien KyJbTYpPbl MbILUNTEHUA.

10. MecTO y4ye6HOM AMCUMNNUHbI B CTpyKType OOI:
AuncumnnuHa oTHocuTes K 06a3aTensHon YacTn ydebHoro nnaHa.

11. MnaHupyemble pe3ynbTaTbl O0y4YeHMA NO AucuunauHe/MoAaynio (3HaHUSA, YMEHUs,
HaBbIKW), COOTHECEHHbIE C NNTaHMPyeMbIMM pe3yfibTaTaMu OCBOEHUSI obpa3oBaTenbHOMN
nporpamMmmsbl (KOMNETEHLUAMM) U UHOUKATOPaAMU UX JOCTMKEHUS:

Kog HasBaHne komneTeHunn Koga(br) WuaunkaTtop(bl) MnaHnpyemble pesynbTaThl
00yyeHus
OrK-1 | CnocobeH  npumeHaTb | OlK- 3HaeT OCHOBbI MaTe- | 3HaTb:
€CTeCcTBEHHOHay4yHble U1 | 1.1 MaTUKN, PU3UKK, Bbl- | OCHOBHbIE MOHATUSA
obLenHxeHepHble  3Ha- YNCIIUTENBHOW TEXHN- | MaTemMaTU4eCcKoro aHanmsa u
HU4, MeToabl MaTemaTtu- KM 1 NporpamMmMupoBa- | ero MeTofbl, KoTopble
YecKkoro aHanusa M Mo- HUS. NCNONb3YTCA ANS NOCTPOEHMUS
enupoBaHus, TeopeTu- Mogerien n KOHCTPYMpPOBaHUS
f|I|eCKopro M aKcne VIpMeH OFK- | Ymeer peLuarb cTak- anf(l) UTMOB emgzmg
P 1.2 JapTHble npodeccuo- P P ]
TanbHOro uccregoBaHus NnpakTUyeckux 3agav;
. HanbHble 3a4a4qn
B  npodeccrnoHansHomn
npUMEHeHneM ecTe- .
OeATENBHOCTHN. yMETb:
CTBEHHOHAaYYHbIX U
NPUMEHATb MeToAbI
o0 EeNHXEHEPHbIX
- MaTemaTU4YecKoro aHanuaa ans
3HaHW, MeTOA40B Ma- :
pelLeHns NpakTU4eCcKnxX 3agav;
TeMaTn4eckoro aHa-
nusa n mogenuposa- ,
BnageThb:
HUS.
HaBbIKaMu
KBanuduumpoBaHHOro Bolbopa
M aganTauuu CyLLecTBYHOLLMX
MeTodO0B ANS pelleHns
npakTUyYeckux 3agad
OlK- | NmeeT HaBbIkM BbIOO- | BrnageeTt HaBblkamu
1.3 pa METOAOB pPELUEHNs | CaMOCTOATENBHOrO Bbibopa
3agad npogeccuo- METOAOB MaTemMaTU4eCcKoro
HanbHOW OeATeNbHO- | aHanu3a gng pelleHus
CTM Ha OCHOBE Teope- | pasfuyHbIX 3a4ad; HaBblikaMu
TUYECKMX 3HAHWUN. MCNonb30BaHMA METOO0B
peLleHus Kraccudecknx 3agau
MaTeMaTUyeckoro aHanusa ans
peLLeHns PasfnyHbIX




peweHna 3agau.

€CTeCTBEHHOHAY4HbIX 3aday;
HaBblkaMW aHanmM3a un
nHTEpNpeTaunn pe3ynbtaTtoB

12. O6bem gucuuniiuHbI B 3a4eTHbIX eanHMuax/yac — 11/396.

CDopma HpOMe)KyTO'-IHOﬁ aTTectauumn. 3K3amMmeH

13. TpyaoeMKocCTb No BMAam y4yeoHom paboTbl

TpygoemkocTb (4achl)
Bug yuebHol paboTbl Mo cemectpau
Bcero
1 cem. 2 cem. 3 cem.
AyauTOpHbIE 3aHATUSA 242 68 64 50
B TOM Yucne: nekuun 100 34 32 34
npakTuyeckme 82 34 32 16
nabopartopHble
CamocTtosTenbHas paborta 142 40 44 22
OK3ameH 108 36 36 36
WToro: 432 144 144 108
13.1. ConepxaHne ANCLUNIUHDI
Peannsauus
pasgena
HaumeHoBaHue pasgena ONCUMMIWHBI C
Ne n/n CopepxaHue pasgena aMcumnivHbl
AVCUMNIUHBI NMOMOLLbIO
OHManH-Kypca,
QYMK*
1. Nekuunm
1.1 Teopusi MHOXeCTB. YncnoBble MHoxecTtBa. Onepaumm Hag  MHoxecTBamu. | https://
MHOXeCTBa CeoncTBa onepauni nepeceyeHus, obbeanHenns | edu.vsu.ru/
pasHocTy, OEeKapToBOro npoussegeHus. | course/
MHOXecTBO  HaTypanbHbIX  4ucen. MeTtog | view.php?
MaTemMaTn4eckomn WHOYKLMK, Monsatue | id=11889
oTobpaxeHusi. CyeTHble MHOXecTBa. MHOXeCTBO
LenblX YMcerl, MHOXeCTBO paLMoHarnbHbIX Yucern.
CyeTHOCTb MHOXECTBa pauMOHarnbHbIX YMCEn.
Hec4yeTHOCTb MHOXECTBA BELLECTBEHHbLIX YMCET.
Mogayne, abcontoTHas BEMMYMHa yncna.
MpomexxyTkn, OKpeCcTHOCTU. MPUHLUMM BIIOXEHHbIX
OTPE3KOB.
OnemeHTapHble PYHKLUMM BELLECTBEHHOrO
nepemeHHoro. buHom HbloToHa. OrpaHuyeHHble
MHOXecCTBa. ToOYHble rpaHn MHOXecTB. CBoWCTBa
TOYHOW BEepXHEeM W HWXKHEW rpaHN MHOXeCTBa.
Monatre nocnegoBaTenbHOCTH "
noanocregoBaTenbHOCTU.
1.2 Yuncnosble BewectBeHHble uucna, Supremum, Infimum, | https://
nocnegoBaTenbHOCTH MprHUMN BNOXEHHbIX NpoMexyTkoB, MNpeagenbHas | edu.vsu.ru/
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TOYKa MHOXecTBa. [Npegen nocneaoBaTeNbHOCTU.
YacTuyHbl npegen. BepxHun u HYWXHWIA npegensi.

course/
view.php?
id=11889

1.3

MoHaTue pyHKLMM ogHON
nepemeHHon. MNpeaen gyHkUMm

[MoHsTUe hyHKUMM OOHON NEPEMEHHOMN.
OnpegeneHue, cnocobbl 3agaHuns, OyHKLNK,
3a/laHHble C NMOMOLLbIO JTOMMYECKUX BbIPaXXEHUM.
Mpepen dyHkumm no Kowwu u no NeiHe.
OKkBMBaneHTHOCTb onpegeneHnin. OQHOCTOPOHHME
npegensl. CylwecTBoBaHNe O4HOCTOPOHHMX
npenenoB y MOHOTOHHbIX dyHKUM. CBOMCTBa
npegenos yHKUUN. BeckoHeyHo marnble
(6onbLume) dyHKUMN, NX CPaBHEHME.
3amevatenbHble npegensl. MoctpoeHne
rpacpmkoB yHKLUNA.

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

1.4

[MoHATME NpOn3BOSHOM 1
nepsoro audepeHumnana
dyHkuuun. dopmyna Tennopa.

MpoussogHas  pyHKUMN.
dpusnyeckun CMbICH. OudbpepeHumpoBaHme
arieMeHTapHbIX PYHKUURA. MpaBuna
anddepeHumpoBaHus. MNMponssogHas obpaTHON n
CNoXHon dyHkuun. [lepBbln  anddepeHymnan
dyHKunn. lNpousBoaHble ©  auddepeHumans
BbiCLWUMX nopsigkoB. Teopembl Pepma, Ponns.
TeopeMmbl 0 cpegHem Jlarpanxa n Koww. Npasuno
Jlonutans packpbITUS HeonpeaeneHHOCTEN.
dopmyna Tewnopa. OcTaTouHbIV uneH B
dopmyne Tennopa B popme JlarpaHxa.
OKCTpemMym PYHKUMN. Heobxogumble "
JOCTaTOuHbIE YCNOBUS 3KCTpemyma. Bbinyknbie u
BOTHyTble YyHKUMW. Touvkn nepernba. NpusHakm
TouYek neperunba.

ViccnenoBaHne CBOWCTB (OYHKUMA C MOMOLLbIO
NPOU3BOAHBIX.

[eomeTpuyeckun u

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

1.5

UHTerpupoBaHue yHKUMI
OAHOW NepeMeHHOoM

MepBoobGpa3Has dyHKUUNK, CBOWCTBa
nepBooOpasHbIX. HeonpegeneHHbln  mMHTerparn.
dopmyrna 3ameHbl NEPEMEHHbIX, MHTErpupoBaHme
no yacrtam. WHTerpupoBaHWe pauuoHanbHbIX W
nppaumoHanbeHbiXx  yHKUMn.  MHTerpmpoBaHue
TPUrOHOMETPUYECKNX U APYTMX TPaHCUEHOEHTHbIX
dyHkumn. OnpegeneHHbln  uHTerpan PumaHa.
YcnoBsue cywecTBoBaHUA uWHTerpana Pumana.
dopmyna HbloToHa—I/lenbHuua. CeolicTBa
UHTerpvpyemon ¢yHkumn. Teopema O cpegHem.
dopmyna 3aMeHbI nepemMeHHom n
WHTErpMpoBaHnss Mo YacTam B onpeaeneHHoM
WHTerpane.

lMoHATME 0 HeCOBCTBEHHOM MHTErparne.

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

1.6

Yucnosble pagbl.
dPyHKUMOHaNbHLIE pAabI

Yucnosble pagbl. YacTu4yHble CYMMBbI.
Cxogumoctb. CBOWCTBA CXOASLMUXCH  PSAOB.
Kputepuin Kowmn. MNpusHakn cxoaMmocTn psagos C
NONOXUTENbHLIMU  YNeHamn. 3HaKkonepeMeHHble
pagbl. AbconTHas W ycnoBHasi CXOOUMOCTb.
Ceonctea abCONIOTHO  CXOASALIMXCH  PAOOB.
3Hakouepepyowmecs psaabl. MpusHak JlenbHuua.
3HakonepeMeHHble psabl. [pusHakm AbGens u
Oupuxne. PyHKUMOHanNbHbIE psaabl "
nocrneaoBaTenbHOCTL. PaBHomepHas "
HepaBHOMEpHas CXOAMMOCTb. Ycnosue
pPaBHOMEPHOW  CXOAMMOCTU  (DYHKLMOHANbHOIOo
psga. HenpepblBHOCTb, auddepeHunpoBaHme un
WHTErpupoBaHue PYHKLMOHaMNbHbIX psaoB.
CteneHHble psagbl. O6nactb  cxogumocTun U
paguyc cxogMMOCTM CTEMEHHOro psiga.

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

1.7

CreneHHble pagbl, psabl Pypbe

Psagbl dypbe. OpToroHanbHble cucTeMbl YHKUMNA.
KoadhpunumeHTsl Pypbe. CxognmocTtb psga Pypbe

https://
edu.vsu.ru/
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B Touke. [peacraBneHue dyHkumn psgom dypee. | course/
MpusHak [Oupuxne. [lpeacrasneHve dyHkUmM | view.php?
psgom  ®ypbe: cnydah nepuogudeckom  u | id=11889
Henepuoauyeckon  dyHkuuun. [peacrasneHue
dyHKUMA pgaom Pypbe: criyyan nNpou3BONBHOMO
NPOMeXyTKa, YeTHOMN U HeYETHON DYHKLNN.
Wuterpan ®ypbe. [lpeacrtasneHne  yHKUUN
nHTerpanom dypeoe.
1.8 DYHKLUMN HECKOMNBKUX OnpepneneHne yHKUMN HECKONMBKNX NepeMeHHbIX, | hitps:/
nepemeHHbIX. basoBble MOHATMA | 3agaHnMe ee obrnactm  3HadveHus, obrnactu | edu.vsu.ru/
onpegenenuns. [pegen MYHKUMM  HECKOMbKMX | course/
nepemeHHbIX. view.php?
id=11889
1.9 YacTHble NpoM3BOaHbIE YacTHble npou3BoaHble YHKUUKM  Heckonbkux | hitps:/
PYHKLUUN HECKOMNBKNX nepemeHHblx. [OudpdepeHumnan. Onpegenenue, | edu.vsu.ru/
nepemeHHbIX. duddepeHuman npakTu4eckMe npumepsbl 1 3ajaHus. course/
view.php?
id=11889
1.10 | KpaTHble nHTEerpansl. [BeoviHon wuHTerpan. Caonctea. [loBTOopHbIA | https://
KpuBonuHeinHble n WHTerpan. BbluMcneHne [OBOWMHLIX WHTerpanos. | edu.vsu.ru/
NMOBEPXHOCTHbIE UHTErpansl 3ameHa nepemeHHOVW B [OBOWHOM wWHTerpane. | course/
[lBOViHOM uWHTerpan B MOMSIPHbIX KoopAuHaTtax. | view.php?
TpownHo  uHTerpan. CgowncrtBa. [loBTopHbIA | id=11889
WHTerpan. BbluncneHne TPOMHLIX WHTErpanos.
3ameHa nepemMeHHOMW B TPOWHOM WHTerpane.
MpunoxeHus ABONHOrO U TPOMHOIO UHTErpanos.
KpuBonuHerHble  uWHTerpanbl NepBoro  popa.
CBepeHve K onpegeneHHoMmy  uHTerpany.
KpuBonuHerHble HTerpanel BToporo poaa. Cessb
C WHTerpanamu nepsoro poga. [lpunoxeHus
KpUBOIMHENHbIX uWHTerpanos. dopmyna [puHa.
Mnowaab durypbl. HesaBucMMOCTb MHTErpana ot
nyTu WHTErpupoBaHus. [BycTOpOHHME
MOBEPXHOCTMW. OpueHTauus MOBEPXHOCTMU.
[MoBEepXHOCTHbI  MHTErpan  nepBoro  poja.
BbluncneHve MHTEerparnos. [ToBEpPXHOCTHBIV
WHTerpan BTOporo poga. [1oTok BeKTopHOro nons
Yepes NOBEPXHOCTb.
2. NpakTuyeckue 3aHATUA
21 Teopusa MHOXeCTB. Yucrnosble MuoxectBa. Onepauun Hag MHoXecTBamu. | https:/
MHOXecCTBa CBolicTBa onepauuii nepeceyeHnsi, oobeanHeHns | edu.vsu.ru/
pasHocTy, OeKkapToBOro npoussegeHus. | course/
MHoxecTBO HaTypanbHbIX  4ucen. MeTopg | view.php?
MaTemMaTU4ecKomn WHOYKLMK. MNoHaTtue | id=11889
oTobpaxeHus. CyeTHble MHOXecTBa. MHOXecTBO
LenbiX YMCerl, MHOXECTBO paLMOHarnbHbIX YMcern.
CyeTHOCTb MHOXECTBa pauMOHarnbHbIX YMCEn.
HecyeTHOCTb MHOXECTBa BELLECTBEHHbIX YMCer.
Mogaynb, abcontoTHas BEnM4YMHa yucna.
MpomexxyTkn, okpeCTHOCTU. MPUHLUMN BROXEHHbIX
OTPE3KOB.
OnemeHTapHble YHKLMK BELLEeCTBEHHOro
nepemeHHoro. buHom HbloToHa. OrpaHuyeHHble
MHOXecCTBa. TouHble rpaHu MHOxecTB. CBOMCTBa
TOYHOM BEPXHENW W HWXKHEW rPaHu MHOXecCTBa.
MoHsaTre nocnegoBaTenbHOCTH "
noanocregoBaTenbHOCTY.
2.2 Yucnosble BellecTBeHHble yncna, Supremum, Infimum, https://
nocrnegoBaTenbHOCTH MprHUMN BNOXEHHBIX NPOMeXyTkoB, [MpegensHasa | edu.vsu.ru/
ToYka MHOXecTBa. [1pegen nocnegosatenbHOCTU. | course/
YacTtuuHbi npegen. BepxHui u HWxHUW npegensl. | view.php?
id=11889




2.3 MoHATre pyHKuMn ogHowm MoHATHe pyHKUMM OAHOWM NEPEMEHHON. https://

nepemeHHon. Mpegen dyHkumm | OnpegenexHne, cnocobbl 3agaHuns, yHKLMK, edu.vsu.ru/
3ajaHHble C MOMOLLIbIO NOrMYECKUX BbIPaXEHWUNA. course/
Mpenen dyHkumm no Kowwu u no NenHe. view.php?
OKBMBaANEHTHOCTb onpeaeneHunin. OgHocTopoHHKe | id=11889
npegenbl. CylwecTBoBaHNE OOHOCTOPOHHMX
npeaenoB y MOHOTOHHbIX dyHKUMA. CBOMCTBA
npegenoB OyHKUNMn. beckoHe4yHo Manble
(6onbLume) dyHKUMN, NX CPaBHEHME.
3amevatenbHble npegensl. MocTtpoeHne
rpadonkoB PyHKLNN.

24 [MoHATME NpoOn3BOSHOM 1 MpoussogHas dyHkumMn. [eomeTpudeckuin u | https://
nepsoro aguddepeHumnana dusmdeckun  cmbicn.  OuddepeHumposaHue | edu.vsu.ru/
dyHKkummn. dopmyna Ternopa. anemMeHTapHbIX DYHKLMA. MpaBuna | course/

anddepeHumpoBaHus. NponssogHas obpaTtHon u | view.php?
CnoxHon dyHkuun. [lepBbin  auddepeHumnan | id=11889
dyHKkunn. lNpousBogHble ©  auddepeHumansl

BbiCLUMX nopsigkoB. Teopembl Pepma, Ponns.

TeopeMmbl 0 cpegHem Jlarpanxa n Koww. Npasuno

Jlonutana  packpblTuss  HeonpegeneHHOCTEN.

dopmyna Tennopa. OcTaToO4YHbIN uneH B

dopmyne Tennopa B popme JlarpaHxa.

OkcTpemym dyHKUUK, Heobxogumble n
OOCTaTouYHble YCrOBUS 3KCTpemyMa. Bbinyknbie u

BOTHyTble yHKUMW. Toukn nepernba. NpusHakm

TouYek nepervba.

ViccnepoBaHne CBOWCTB (OYHKUMA C MOMOLLbIO
NPOV3BOOHbIX.

2.5 UHTerpupoBaHue yHKUMI MepBoobpa3sHas dyHKUUNK, ceowncTea | https://

OAHOW NepeMeHHOoM nepBoobpasHbiXx. HeonpeageneHHbin uHTerpan. | edu.vsu.ru/
dopmyrna 3ameHbl NepeMEHHbIX, MHTerpupoBaHue | course/
no 4actam. VIHTerpMpoBaHue pauuoHanbHbiX U | view.php?
uppauuoHanbHblXx  yHKUMA.  UHTerpupoBaHue | id=11889
TPUTOHOMETPUYECKNX M OPYrUX TPaHCLEHOEHTHbIX
dyHkumn. OnpegeneHHbln  uHTerpan Pumana.
YcnoBue cywecTBoBaHUA uHTerpana Pumana.
dopmyna HbtoToHa—I/lenbHuua. CaolictBa
WHTEerpvpyemon ¢yHkumm. Teopema O cpegHem.
dopmyna 3aMeHb! nepeMeHHoON "
WHTErpypoBaHnsa Mo 4YacTaM B OnpedeneHHoOM
WHTErparne.
lMoHATME 0 HeCOBCTBEHHOM MHTErparne.

2.6 Yuncnosble paabl. Yucnosble psabl. HacTUYHbIE CYyMMBI. https://

®PyHKUMOHaNbHbIE pAabI CxogunmocTtb. CBoWCTBa CXoOaLLMUXCS PSAOB. edu.vsu.ru/
Kputepnin Kown. MNMpusHakm cxoanmMocTn pagos C course/
NOMNOXMTENbHBIMW YneHaMun. 3HakonepemMeHHble view.php?
psabl. AbcontoTHasA 1M YCNoBHAst CXOAMMOCTb. id=11889
CeoricTBa abCOMOTHO CXOAALLMXCA PSLOB.
3Hakouepepyowmecs pagbl. MNpusHak JlenbHuua.
3HakonepeMeHHble psaabl. MNpusHakn Abens u
Oupunxne. ®yHKUNOHaNbHbIE psabl U
nocnegosarernbHOCTU. PaBHoMepHas 1
HepaBHOMEPHasi CXOAMMOCTb. YCnoBue
paBHOMEPHOW CXOANMOCTU (DYHKLMOHANBHOIO
psga. HenpepblBHOCTb, AuddepeHumpoBaHme n
WHTErpnpoBaHue OyHKUMOHaNbHbIX PASOB.
CTteneHHble psigbl. ObnacTb CXoANMMOCTU U
pagnyc CXoOUMOCTW CTEMNEHHOTO psaa.

2.7 DYHKLUMN HECKOMNBKUX OnpepneneHne yHKUMN HECKONbKMX NepeMeHHbIX, | hitps:/

nepemeHHbIX. basoBble NOHATMSA | 3agaHue ee obnacTy 3HayYeHus, obnactu edu.vsu.ru/
onpegenenus. MNMpegen yHKUNN HECKOMBbKMX course/
nepemeHHbIX. view.php?
id=11889




2.8 YacTHble NpoM3BOAHbIE HacmHble rpou3go0HbIe (hyHKUUU HECKOMbKUX https://
PYHKLUUN HECKOMNBKNX nepemeHHbIXx. JugppepeHyuan. OnpedeneHue, edu.vsu.ru/
nepemeHHbIX. AuddepeHuman npakmu4yeckue rnpumeps! U 3adaHusi. course/

view.php?
id=11889

2.9 KpaTHble nHTerpansi. [BeoviHon wuHTerpan. Caonctea. [loBTOpHbINA | https://
KpuBonuHenHble n WHTerpan. BbluMcneHne p[OBOWHLIX WHTerpanos. | edu.vsu.ru/
NMOBEPXHOCTHbIE UHTErpansl 3ameHa nepemeHHOVW B [OBOWHOM wWHTerpane. | course/

[lBoViHOM uWHTerpan B MOMSIPHbIX KoopAuHaTtax. | view.php?
TpownHo  uHTerpan. CgownctBa. [loBTopHbIA | id=11889
WHTerpan. BbluncneHne TPOMHLIX WHTErpanos.

3ameHa nepemMeHHOMW B TPOWHOM WHTerpane.
MpunoxeHus ABONHOrO U TPOMHOIO UHTErpanos.

KpuBonuHerHble uHTerpanbl NepBoro  popa.
CeBegeHve K ONpedeneHHoMy  uHTerpany.
KpuBonuHerHble HTerpanel BToporo poaa. Cessb
C WHTerpanamu nepsoro poga. [lpunoxeHus
KpUBOIMHENHbIX uWHTerpanos. dopmyna [puHa.
Mnowaab durypbl. HesaBucMMOCTb MHTErpana ot

nyTu WHTErpupoBaHus. [iBycTOpoHHMe
MOBEPXHOCTMU. OpwveHTauums MOBEPXHOCTM.
[MoBEepXHOCTHbI  MHTErpan  nepBoro  poja.
BbluncneHve MHTEerparnos. [ToBEpPXHOCTHBIV

nHTerpan BToporo poaa. MoTok BEKTOPHOro mons
Yyepes NoBepXHOCTb.

13.2. Tembl (pasgenbl) AUCUUNNUHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONTMYECTBO YacoB)

No HavmeHoBaHue Tembl MpakTnyeckme
n /_n (pasgena) Nexumn / Camoctodaren Bcero
ONCUMUNNKUHBI H JlabopaTopHbl bHasi paboTa
e

Teopusi MHOXECTB.

1 Uuncnosble MHOXeCTBa 10 8 14 39
Yucnosble

2 | nocnepoBaTenbHOCTH 10 8 14 32
MoHaTne hyHKuUK

3 | ogHoOM NnepemMeHHoN. 10 8 14 32
Mpegen yHKuMn
lNoHaTne nponssoaHON
1 NepBoro

4 | AucbdepeHumana 10 8 14 32
dyHKummn. dopmyna
Tewnnopa.
WHTerpmpoBaHue

5 | yHKUMY OaHON 10 8 14 32
nepemMeHHom
Yucrnosble pagpl.
®PyHKUMOHaNbHbIE

6 panbl 10 8 14 32
CTteneHHble psabl,

dypbe
7 | PRARITYPE 10 8 14 32




(DyHKLI,I/II/I HECKOJ1bKUX
nepemMeHHbIX. ba3soBsble
NOHATUA

YacTHble npon3soaHbIe
beH KU HECKOJTIbKMNX

9 nepemMeHHbIX. 10 8 14 32
OudbdepeHuman
KpaTHble uHTerpansi.
KpunBonunHeiHble n
10 NOBEPXHOCTHbIE 10 10 16 36
nHTerpans
100 68 116 284

14. MeToaunueckue yKkasaHusi 4nsi oby4aroLwmxcsa No 0CBOEHUIO AUCLIMMIIUHDI

OcBoeHune gucumnnnHbl CKraabiBaeTcsa U3 ayantopHon paboTbl (y4ebHON OesaTenbHOCTH,
BbINOSIHAEMON NoL PYKOBOACTBOM Mpenogasatensd) v BHeayaAUTOpHOW paboTbl (yvebHoun
AEATENBHOCTM, peannudyemon oby4aroLmnMcsa CaMoCTOATENBHO).

AyouTtopHasa paboTa cocTouT M3 paboTbl Ha NEKUMAX W BbINOSIHEHWUS MPaKTUYECKUX
3agaHnn B 06bEME, nNpeaycMOTpPeHHOM Yy4yebHbiM nnaHoMm. Jlekumst npegcraBnsieT cobon
nocrnefoBaTeNbHOE N CUCTEMATUYECKOE U3NOXEHNe y4ebHOro marepuana, HanpaBneHHoe Ha
3HAKOMCTBO OOy4aloLMXCA C OCHOBHbIMW MOHATUSIMA U TEOPETUYECKUMMU MOJIOXKEHUSMM
N3y4aemon OUCUMNINHBI.

JIeKUMOHHbIE 3aHATUA opMMpyloT 6asy AN MPaKTUYECKUX 3aHATUR, Ha KOTOPbIX
Nosly4YeHHbIE TeOpeTUYECKNE 3HAHUA NPUMEHSIIOTCA ONA pelleHNa KOHKPETHbIX MPaKTU4eCcKnx
3agay. Obyvarowmmea onst ycnewHoro 0CBOEHUS ANCUMMINHBI PEKOMEHAYETCA BECTU KOHCMNEKT
NeKumMn N NPakTUYECKUX 3aHATUN.

CamoctoaTtenbHas pabota npegnonaraeT yrnybnéHHoe nsydeHve otaeribHbIX pa3genos
ANCUMMNNAWHBI C UCMNONb30BaHMEM NUTepaTypbl, PEKOMEHAOBAHHOW MpenogaBaTesieM, a Takke
KOHCMEKTOB JIEKUUN, KOHCMEKTOB MpakTU4eckux 3aHATMA. B kayectBe nnaHa Angd
camocTodaTenbHoOn paboTbl MOXeT ObiTb Mcnonb3oBaH pasgen 13.1 HacToswen paboyen
nporpaMmmbl, B KOTOPOM 3adhMKCUPOBaHbI pasaensl ANCUUNIIUHBI U UX coaepXaHne. B pasgene
13.2 pabo4en nporpaMmbl onpeaensaeTcs KonM4ecTBO YacoB, OTBOAMMOE Ha CaMOCTOATENbHYH
paboTy No Kaxxgomy pasgeny aucumnnuHbl. bonbluee KONUMYeCTBO YacoB Ha CaMOCTOATENbHYIO
paboTy oTBOAMTCA Ha Haubonee TpyAHble pasgenibl AUCUMNAUHLL. [ns caMOCTOATeNbHOro
N3ydeHusi OTAEeNbHbIX pa3genoB AUCUUMNIIMHBI UCMNOMb3YETCHA NepeyeHb nuTepaTypbl U Opyrux
pecypcoB, MepeyucrieHHblX B nyHkTax 15 wn 16 Hactoswen paboyenn nporpammel.
Obs3aTenbHbIM 3N1EMEHTOM CaMOCTOSATENbHON paboThbl SBMSETCA BbINOSIHEHWE [OMAaLUHEro
3agaHus.

YCNewHoCTb OCBOEHMS OUCUMUNIMHBLI OMpenenseTcs CUCTEMaTUYHOCTbIO U TNyOUHOM
ayauTopHOM 1 BHeayauMTOpHOM paboTbl oby4atoLerocs.

Mpy MCNONb30BaHUN AOMCTAHLMOHHBLIX OOpasoBaTeNbHbIX TEXHOMOMMN U 3NEKTPOHHOro
oby4yeHuns TpebyeTcs BbINOMNHATL BCE YKa3aHUs npenogaBaTterieil, BOBPEMS MOAKMYaTbCs K
OHNaWNH-3aHATUSAM, OTBETCTBEHHO NOAXOAMTb K 3aA4aHMsAM A1l CAMOCTOATENbHOW paboThl.

B pamkax gucumnnuHbl NpegycMOTPEHO MNpoBedeHue TPEX TeKylmx aTTectauun 3a
cemecTp. PesynbTaTtbl TEKyLlEN YyCNEBAEMOCTM YYMUTLIBAKOTCA MPU BbICTABNEHUM OLIEHKM MO
NPOMEXYTOYHOW aTTecTauum B COOTBETCTBUMM C nonoxeHvem [1 BlIY 2.1.04.16-2019
«llonoxeHne 0O Tekywen U NPOMEXYTOYHOM aTTecTaumn 3HaHUW, YMEHUM W HaBbIKOB
obyyvarowmxca Ha dakynbTeTe KOMMbIOTEPHbIX Hayk BopoHexXckoro rocygapcTBEHHOro
YHUBEpPCUTETA C UCMOSb30BaHMEM BannbHO-PENTUHIOBOMN CUCTEMbIY.



O6y4eHune nuy ¢ orpaHNYeHHbIMM BO3MOXHOCTSIMU 300POBbS OCYLLIECTBISIETCH C Y4ETOM
X UHAMBUOYATbHbLIX NCUXOU3NYECKNX OCOBEHHOCTEN M B COOTBETCTBUWU C MHAMBUAYaNbHON
nporpamMmMoin peabunutauun. ns nuiu ¢ HapyLweHeM criyxa npu HeobxoaumocTy gonyckaeTcs
NPUCYTCTBME Ha NEKUMUSIX U NPAKTUYECKUX 3aHSATUSIX aCCUCTEHTa, a Takke CypAonepeBoaymKoB
N TudpnocypaonepeBogyMKkoB. MpomexyToyHas aTtTecTaums AN fvL C HapyLleHUsIMK crnyxa
npoBOAUTCS B NUCbMEHHON chopme, NMpy 3TOM MCMONb3YHTCS 0bLME KPUTEPUM OLLEHUBAHWS.
MNpyn HeobxoQMMOCTM BpPeMsi MOATOTOBKM Ha 3ayeTe MoxeT ObiTb yBenuyeHo. [Ons nuu ¢
HapyLUeHNeM 3peHus QornycKkaeTcs ayauarnbHoe npenocTtaBneHme MHdopmauumn (Hanpumep, ¢
MCMNONb30BaHNEM MPOrPaMM-CUHTE3aTOPOB peyu), a Takke WUCMNofb3oBaHME Ha NeKumsix
3BYKO3aNUCbIBAOLLUMX YCTPOWUCTB (AMKTOOHOB U T.4.). Ha nekumsix n npakTu4ecknx 3aHaTusX
npu Heob6XxoaUMOCTM AonycKaeTcs NpUCyTCTBME accucTeHTa. MNpu npoBeaeHUN NPOMEXKYTOYHOM
aTTecTaumMm Ons nuy ¢ HapyLlleHNeM 3peHUst TeCTMpPOBaHNe MOXET ObiTb 3aMEHEHO Ha YCTHOe
cobecenoBaHne no Bornpocam. [pyn Heob6xoaMMOCTM BpeMsi MOArOTOBKM Ha 3K3aMeHe MOXET
OblTb yBenuMyeHo. [Ona nvy C HapylWeHWsiMM OMopHO-ABUraTenlbHOro annapata npu
HeobXoaAMMOCTM JonycKaeTcs NPUCYTCTBME aCCUCTEHTA Ha NEKUMSX U NPaKTUYECKUX 3aHATUSAX.
MNpomexyToyHas aTTecTtauuss Ans NUL, C HapyLeHUsIMW OMopHO-ABUraTeribHOro annapaTa
NpoBOAUTCS Ha OBLUMX OCHOBaHUSIX, MPU HEOBXOAMMOCTU npoleaypa ak3amMeHa MOXeT ObiTb
peanuaoBaHa ANCTaHLMOHHO.

15. MNepeyeHb OCHOBHOW W AOMNOSNHUTENbLHOW INUTepaTypbl, PECypCcoOB WHTEPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIMHDI

a) OCHOBHas nuTeparypa:
Ne
n/n

NcTo4YHnK

®uxreHronby, .M. OcHOBbI MaTeMaTU4eCKOro aHanmnsa B 2-x TT. Tom 1-iA. [DNEeKTPOHHbIN pecypc]:

1 y4eOHUK. — OnekTpoH. gaH. — CI16. : Jlanb, 2008. — 441 c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=410

®uxteHronsu, .M. OcHoOBbI MaTeMaTM4eCckoro aHanmaa. B 2-x 11. Tom 2-1n. [QneKTpoHHbIN pecypc]:

2 y4yebHuK. — OnekTpoH. gaH. — Crl16. : JlaHnb, 2008. — 466 c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pl1 _id=411

®uxTeHronsu, . M. Kypc anddepeHumansHoro n uHTerpansHoro ucdmncnexdmns B 3-x 1T1.: y4ebHuk ans
By30B : B 3 Tomax / I'. M. ®uxteHronby,. — 13-e n3g., crep. — Cankt-lNetepbypr : JlaHb, 2022 — Tom 3 —
3 | 2022. — 656 c. — ISBN 978-5-507-44238-6. — TeKCT : aneKTPOHHbIN // JlaHb : 3NeKTpOHHO-
oubnuoTtedHasn cuctema. — URL: https://e.lanbook.com/book/221270 (gaTta obpaiieHus: 01.05.2023). —
Pexvm goctyna: Ans aBTopus. nonb3oBaTenem

0) gononHUTenbHasa nuTeparypa:
Ne
n/n

McToYHMK

Oemuposuy, b. . CO0pHUK 3a4ay u ynpaxkHeHWI No maTemaTudeckoMmy aHanmay / b. . JemmgoBuy. —
25-e naa., crep. — CaHkT-lNeTepbypr : IlaHb, 2023. — 624 ¢. — ISBN 978-5-507-47148-5. — TekcT :
3NEKTPOHHbIN // JlaHb : anekTpoHHO-6nbnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
(naTa obpawenus: 01.05.2023). — Pexnm goctyna: onst aBTopus. nonb3oBartenen. 2 bepmaH, I'. H.
C6opHuK 3agad no Kypcy matematnyeckoro aHanmsa / I'. H. bepmaH. — 11-e usg., ctep. — CaHkT-
MeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TekKCT : aneKTpoHHbIN // JlaHb :
3ANeKkTpoHHOo-6ubnuoteyHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTa obpalueHns:
01.05.2023). — Pexxum gocTyna: Ans aBTopu3. Nofb3oBaTenen.

BepmaH, I'. H. CoopHuKK 3agay no kypcy Mmatematunyeckoro aHanusa / I'. H. bepmaH. — 11-e n3g., ctep. —
CaHkr-lMeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aneKTPOHHbIN // JlaHb :
3NeKTPOHHO-6MbnunoTeyHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTa obpalleHus:
01.05.2023). — Pexum gocTyna: ons aBTopu3a. nonb3oBartenem

B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (0dulmanbHble pecypcbl UHTEPHET):
Ne

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

2 | OnekTpoHHO-6MBNMOTEYHas cucTema "YHuBepcuteTckas bubnuoteka online": http://biblioclub.ru/
3 | OnekTpoHHO-6ubnuoTeyHas cuctema "JlaHb": https://e.lanbook.com/

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

Pecypc
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| 5 | OnektpoHHbIit yHBepcuTeT BIY: https://edu.vsu.ru/

16. NMepeyeHb y4e6HO-MeTOoaAUUECKOro o6ecneyeHuns 4N CaMmOCTOATENbHONU paboThl

Ne

NcTouHmk
n/n

Oemnposny, B. . COopHWK 3a4ad 1 ynpaxHeHu no matemaTtnyeckomy aHanuay / b. M. Jemmngosny. —
25-e u3g., crep. — CaHkr-lMeTepbypr : NlaHb, 2023. — 624 c. — ISBN 978-5-507-47148-5. — TekcT :
3NEKTPOHHBIN // JlaHb : anekTpoHHO-6ubnmnotevHas cucrema. — URL: https://e.lanbook.com/book/332675
(oaTta obpawenus: 01.05.2023). — Pexwum goctyna: ons asTopua. nonb3osatenen. 2 bepmaH, I'. H.
C6opHuK 3agay no Kypcy Mmatematumdeckoro aHanmaa / I'. H. bepmaH. — 11-e u3g., ctep. — CaHkT-
MeTtepbypr : NlaHub, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aneKTPOoHHbIN // INaHb :
3NeKTpOoHHO-6ubnuoTeyHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTta obpalueHus:
01.05.2023). — Pexum gocTyna: onsi aBTopu3a. Nosib3oBaTenen.

Bepwman, I'. H. C6opHMK 3agay no Kypcy matemartunyeckoro aHanmsa / I'. H. bepmaH. — 11-e n3a., crep. —
CaHkT-leTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TekKcT : 9NeKTPOoHHbIN // JlaHb :
anekTpoHHo-6ubnuoteyHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTta obpaiueHuns:
01.05.2023). — Pexum gocTyna: ons aBTopua. nonb3oBartenem

17. OO6pasoBaTenbHble TEXHOSIOrNMKU, WUCMNOSib3yeMble MNpu peanusauum y4yebHomn
OUCLUMNIUHBbI, BKMOYas AUCTaHUMOHHble oOpa3oBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OGy4YeHue)

Mpn peanusaunyM OUCUUNAMHBI MOTYT MWCMOMb30BATbCA TEXHOMOMMU 3MEeKTPOHHOMO
obyyeHns N OMCTaHUMOHHbIE obpasoBaTesibHble TEXHOMOrMM Ha Gase nopTtana edu.vsu.ru, a
Takke Apyrve OOCTYMHble pecypcbl ceTn MIHTepHeT.

18. MaTepuanbHO-TEXHNYECKOe obecrneyeHne AUCLUUNINUHbBI

Ayantopusa Ons NEeKUMOHHbIX 3aHATUI: MynbTUMeAMa-NpoeKkTop, 3KpaH ANs NPoeKTopa,
KOMNblOTEP C BbIXogoM B ceTb «WMHTepHeT». Cneuuwanum3anpoBaHHaa Mebenb (CTonbl
yyeHu4eckue, cTynbsd, gocka). [NporpammHoe obecneyeHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa annos opmata pdf, Gpayaep.

AyauTtopust OnNsS  NpakTUYEeCKUX 3aHATUMI:  crneuuanvaupoBaHHass mebenb  (CTonbl
yYeHun4eckne, CTynbsl, Aocka).

Ayantopusa ona nabopaTopHbIX 3aHATUI: KOMMbIOTEPBI C BbIXOAOM B CeTb «MHTEpHET» 1
AOCTYMNOM K 3IIEKTPOHHLIM OGMONMOTEYHBIM CUCTEMaM, cneumanuanpoBaHHas Mebenb (cTonbl
y4yeHu4eckue, cTynbsd, gocka). [NporpammHoe obecneyeHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa annos opmata pdf, Gpayaep.

19. OueHouYHbIe cpeacTBa ANsi NPOoBeAeHUSA TeKyLlern U NPOMEXYTOYHOU aTTecTauumn

MopsigoK OUEHKM OCBOEHMSI obyvawwmmncs ydebGHoro maTepuana onpegensietcs
cofepXXaHneM crieytoLmx pa3genos AUCLMMINHDI:

HaunmeHoBaHue WHankaTop(bl
r']\;c'r’] pasgena oucumnivHbl K(I)J.NVIIEI((%;;EH ﬂ,cﬂ:TM)Kel—?lSIﬂ) OueHouHble cpeacTBa
(moayns) KOMMeTeHLmMn
Teopus MHOXECTB. OrK-1.2, OMK-
1 UMCIOBbLIE MHOXECTBA Or1K-1 1.2, OMK-1.3 KoHTponbHas pabota
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HaumeHoBaHve WHpmkaTop(bl)
r’]\}c‘r’] pasgerna OUCUMMIMHBI KO“&;?;?” OOCTMKEHNS OueHouyHble cpeacTBa
(moayns) H KOMneTeHummn
Yucnosble Orl1K-1.2, Orl1K-
2 nocrenosaTensHoCTU OFK-1 1.2, OMK-1.3 KoHTponkHas pabora
MonsTne PYHKLUMM
3 | ogHoii NepeMeHHOIA. OrMK-1 Ofk-1.2, OTIK- KoHTponbHas paboTa
1.2, OMNK-1.3
Mpenen dyHKUUK
MoHsATME NpOU3BOOHOM
" nepBoro : :
4 | oudbdepeHumana OrK-1 Ork-1.2, OTIK KoHTponbHas paboTta
1.2, OMNK-1.3
dyHKUUK. dopmyna
Tennopa.
WHTerpuposaHve
; - Or1K-1.2, OlK-
5 | dpyHKumn § OfHOM OrK-1 1.2, OMK-1.3 KoHTponbHas paboTta
nepemMeHHon
Yucnosble psaabl. Orl1K-1.2, Orl1K-
6 PyHKUMOHaNbHbIE pAabI OFK-1 1.2, OlNK-1.3 KowTponkHasi pabota
CTeneHHble psagpl, paabl Or1K-1.2, OlK-
7 Dypbe Or1K-1 1.2, OMK-1.3 KoHTponbHas pabota
®DyHKUMM  HECKONbKUX
Or1K-1.2, OlK-
8 nepemeHHblXx. basoBbie OrlK-1 1.2, OMK-1.3 KoHTponbHasa pabota
NOHATUSA
YacTHble npounsBoAHble
PyHKUNN HECKOJTbKMX Orl1K-1.2, Orl1K-
9 NepeMeHHbIX. OrlK-1 1.2, OMK-1.3 KoHTponbHas pabota
OuddepeHuman
KpaTHble  uHTerpansl.
KpvBonuHeliHble n Or1K-1.2, OlK-
10 NOBEPXHOCTHbIE OrK-1 1.2, OlNK-1.3 KoHTponkHas paGota
WHTErpansl
lMpomexyToyHasi atTectauust
lMepeyeHb BONPOCOB K aK3aMeHy
dopma KOHTPONS - 3K3aMeH

20. TunoBble oOUEHOYHbIE cpeAcTBA UM MeToAMYECKMEe MaTepuanbl, onpeaensroLwiue

npoueaypbl oueHnBaHuUsA

20.1. TeKyWw M KOHTPOIb yCNeBaeMoCcTu

KOHTpOJ'Ib ycnesaemMocCTu no gncumniinHe oCywecTBndaeTCAa C NOMOLLbIO crneayrLlmnx oueHOYHbIX
CcpeacTB: KOHTPOIIbHAaA pa60Ta.

MNMepeyeHb 3aaaHnn ANA KOHTPONbHbIX paboT

KoHTponbHas pabota Ne 1
BapuaHT 1

n*-6n+12>0 ons no6oro n€ N.

MycTb X HenycToe, orpaHN4YeHHOEe MHOXECTBO, -X — MHOXECTBO 3fIEMEHTOB Buaa —X (
x € X). JokaxuTe, 4TO

Hantu

inf(—X):—supX.
Vicnonb3ys onpeaeneHne npeaena YYMcrnoBoii NOCMNeAoBaTENIbHOCTU, A0Ka3aTb, YTO YNC-
no 1 sABNsieTcA npeaenom nocneposatensHocTn x,=n/(n+1)(n=1,2,3...).

11

[lokaxkmTe ¢ NOMOLLbIO MeToaa MaTeMaTUYeCckon MHAYKLUMK, YTO




lim(m—n)_

n — oo

BapuaHT 2

. [lokaxuTe ¢ NOMOLLbI0 METOAA MaTeMaTUHECKON UHAYKLMK, YTO
4n*-12n+9>0 ansa noboro n€ N.
. Myctb X, Y HenycTble, orpaHNyeHHble MHOXECTBA MOMOXUTESNbHBLIX Yncen, Z — MHOXe-
CTBO 3NIEMEHTOB BUAa z=x - y(x€ X,y € Y). [lokaxuTe, 4To
infZ=inf X - infY.

lim(s—n):O.
n-o\ N

. HdokasaTtb, 4TO

. Hantn

lim (Vn+1-2n).

KoHTponbHas paboTta Ne2

BapwuaHTt 1
. Onpegenutb 0611aCTU CyLECTBOBAHUS U MHOXECTBO 3HAYE€HUI crieaytowen pyHKumm
a. y:(—l)x.
. Haitu ¢(¢(x)),w(w(x]), ¢(w(x)),w((x]), ecrm
a. ¢lx)=x*y(x)=2"
. BbIsiICHUTB, aBnseTca Nn OyHKUMS Nepuoanyeckon, N onpeaenntb ee HauMeHbLnn ne-
puog, ecnu
a. f(x)=AcosAx+Bsin Ax.

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

. Onpegenutb 0611aCcTU CyLEeCTBOBAHUS M MHOXECTBO 3HAYEHUI crieaytowen pyHKunm
y:arcsin(lg%).
. Haittn ¢(¢(x)),w(w(x]), (w(x]),w(o(x]), ecrm
1
¢(x)=sgnx,y(x)==.

. BbiacHuTb, aBnseTca nu pyHKUMA nepuoandeckon, U onpenenntb ee HauMeHbLUUK ne-
puog, ecnv

>

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

. Hantn

i (2x—3)20(3x+2)30'
X o0 (2x+1)50

. Hantn

12



lim vl-x-3
xo-8 2+¥x

KoHTponbHas paboTta Ne3

BapuaHT 1
HanTtu npenen
. tgx—sinx
a. limEX=siNX
x-0sin” x
. C nomouwbio «& —§» paccyxageHun gokasaTtb HENPEPbIBHOCTb (OYHKLUK
a. y=sinx

. OnpeaenuTb TOYKM paspbiBa OYHKLMW U UCCIEAOBATL XapakTep 3TUX TOYEK, ecrnn

a. =
Y sSin x

Mcxons s onpeneneHvs nponsBoaHOW, HEMOCPEACTBEHHO HAWUTU MPOU3BOAHYH (PYHK-
uunn

1

a. y—;.
HanTtu nponssogHyro pyHKLMN

C(1-x)

Y Lexf
BapuaHT 2
Hantn npegen
o im(
x-0\C0S 2 X
. C nomMoLbto «&—&» paccy>xaeHumn aokasaTb HENPepbIBHOCTb PYHKLNN
a. y=cosx
. OnpegenuTb TOYKM paspbiBa (OYHKLUKN U UCCreaoBaTb XapakTep 3TUX TOYeK, ecrnm
1 1
_ X x+1
a y=—7 7 1
x—-1 x

Ncxopa 3 onpegeneHus npon3BogHOM, HEMOCPEOCTBEHHO HaUTU MPOU3BOAHYH (OYHK-
Luu

a. y=vx.
Hantn nponssogHyo pyHKUum

_xP(1-x)
y= 1+x

KoHTponbHas paboTta Ned

BapwuaHT 1
HanTtu gudpdepeHumnan dyHkunmn y
a y:iln X—d
) 2a | x+a

MycTb u 1 v ABaxabl AnddepeHumpyemblie GyHKLMM OT NepeMeHHon x. Haiitu d° y, ecnu
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. OI‘Ipe,El,eJ'IMTb 3Ha4YeHune Bblpa>KeHnA
. tgx—Xx
a. hmg—.
x-0X—SIn X

. Ol'lpeﬂeJ'IMTb 3Ha4YeHune Bblpa>KeHnA

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

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

BapwuaHT 2
HanTtn gudpdepeHumnan dyHKunmn y
a. y=In|x+V/x*+d|

MycTb u n v ABaxabl aAnddepeHumpyemble GYHKLMM OT nepeMeHHoi x. Hantu d° y, ecnu

a. y=a",(a>0)
. OnpegenuTb 3Ha4YeHNe BblpaXXeHns
. Xctgx — 1
a. hmg—2
x-0 X
. OnpenenuTb 3Ha4YeHNE BblpaXXeHUs
a. lim XXX?1
x-0
HanTtu pasnoxeHnue B pag Tennopa no cteneHam x yHKUum
y=xC0s3x

KoHTponbHas paboTta Ne5

BapuaHT 1
Hantn nnterpan
[1-x]
[ ==
XVX
HanTtu nHterpan
. 1dx
s ——-.
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

14



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
. [JokasaTb HenocpeacTBEHHO CXOAMMOCTb psiaa U HanTu ero cymmy 2546
n-1
a. 1- 1 1 l+...+&+...
274 8 o1

. Mlccneposatb cxogmMmocTb paga 2556
a. 1-1+1-1+1-1+...
. [Nonb3ysack kputepuem Kowmn, gokasaTb CXOAUMOCTb psiga
sinx sin2x sin nx
+ +...
2 2’ 2"
. Mlccneposatb cxogumocTb paga 2583
1000 1000 - 1001 1000 - 1001 - 1002
a. + + +
1 1-3 1-3:-5
. NccnepgoBaTtb cxoaMmMocTb 3Ha|<onepe|v|eHHoro pﬂ,u,a 2668

Z nSlIl n

+...

BapuaHT 2
. [JokasaTb HenocpeacTBEHHO CXOAMMOCTb psiaa U HanuTu ero cymmy 2547

A Y U U 5 O B
. 2 3 22 32 2n 311

. Mlccneposatb cxogmMmocTb psga 2558
1 1 1 1

a. —+—+—+...+—+...
1! 2! 3 n!

. MNonb3ysack Kputepuem Kowumn, okasaTtb pacxognumMocTb psiga 2577.1
1 1 1

—_—t .. ...

& V12 V23 7 n- (n+1)

. Mlccneposatb cxogmMmocTb paga 2584

4 4-7 4-7-10

—+ + +

2 26 2:-6-10

. MlccneposaTtb CX0OMMOCTb 3HAKoONepeMeHHOro psaa 2669

15
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> -1y
o] n+100
KpuTepum oueHMBaHNA KOHTPOMbHbIX paboT
—0-24 6banna — «HeyOoBMNETBOPUTENBLHOY
— 25-34 6anna — «y4oBNeTBOPUTENBHO»
— 35-44 6anna — «xopoLlo»
— 45-50 6annoB — «OTMAUYHO»

anIBe,qéHHble HUXe 3aAaHunA peKkoMeHayeTCcAa ncnofib3oBaTtb Npu npoeeaeHM ANarHOCTU4YeCKux
pa60T ONA OLEeHKU OCTAaTOYHbIX 3HAHUM MO QUCLUMNIINHE

3agaHugd ¢ Bbibopom oTBETA

Ne 3agaHue BapuaHTbl oTBETa BepHbIi oTBET
1 | C nomoLubio onepaumn 1. (ANB)NC 4. (ANB)NC
06benHEHMUS 1 2. AuB)ucC
nepecevyeHns 3anmcatb 3. (ANB)uU(CNB)U(ANC).
MHOXECTBO, COCTOsILLEE U3
3MNEMEHTOB,
npvHagnexawmx Bcem
Tpem MHoXecTBaM A, B,
C.
2 | C nomoulpbto onepauum 1. (ANB)NC 4. (AuB)ucC
00beanHeHns n 2. AuB)ucC
nepecevyeHus 3anucatb 3. (ANB)u(CNB)uU(ANC).
MHOXEeCTBO, COCTosILLEee 13
9MEMEHTOB,
npuHaanexalmx xoTsi Obl
O[JHOMY U3 TPEX MHOXECTB
A, B, C.
3 | Ykaxute obnactb 1. ¢ b
onpeaeneHns yHKLMKn 2. {
y= /53x+1_1 3 (0;3)
4. |
4 5n°-3n° 1.5 5
Haitty lim ———— 2.0
nee N1 3.02
4. npegerna He CyLecTBYeT.
5 Haiitu lim (m - n) ; 8'2 0.5
3.0.5
4. npegerna He CyLlecTByeT.
6 | BbluucnuTe NpousBoaHYIO 1. 3x 3sin(3x)
dyHKuMK y = sin(3x) 2. sin(x)
3. 3sin(3x)
4. 0
7 | Belancnute 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 | Beluncnute onpeageneH- 1. 1 1
2.0
3. 05

16



e
HbI UHTErpan f In x dx
1

10 | Bbluncnute 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 ¢ KpaTkKMM OTBETOM
Ne 3agaHve BepHbin oTBET
1 | CoBOKyNHOCTb BCEX NepBo06pasHbIX AN (PyHKLMM f (x) Ha npomexyTke X HasbiBaeTcs | HeonpeaeneHHbIM
WHTErpanom
2 dx dx
TabnunyHblIn nHTErpan ot f— paBeH f—
X X
3 | QudpdbepeHuman ot 2x paseH 2xdx
4 | Ecnv ans Bcex x M3 06nactu onpeaeneHns gyHKLmMm f(X)BbIﬂOJ'IHﬂETCﬂ paBeHCTBO 4eTHOWM
f(— x):f(x), TO PyHKUUSA Ha3bIBaeTCS. ..
5 | MHOXecCTBO, KOTOPOE HE COOEPXKUT NIEMEHTOB Ha3bIBAETCS. .. nycTbiM

3agaHung ¢ pa3BEPHYTHIM OTBETOM

3agaHue 1.
Mcnonb3ys onpegeneHne npegena uYMCOBOW MOcnegoBaTenbHOCTW, [oKasaTb, YTO

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

PeweHwve.
PaccmoTtpum mogynb pasHocTu
x, ~ 1=~ 1|=—
n+1 n+1

BosbmeM npousBonbHoe yucro €>0. HepaBeHCTBO xn—1\<8 OyneT BbINOMHEHO, ecnu
1/(in+1)<eé, T.e. npu n>1/e-1. B kayectBe N BO3bMeM Kakoe-HMOyOb HaTypanbHOe 4WCro,
yaoBreTsopsiollee 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, uTo 1 eCTb Npeaen nocneaosatensHocTu [n/(n+1)], 1. e.

3apaHue 2. Vcnonb3ys onpegeneHne npegerna 4YuWCnoBOW MNOCMNEeAOBaTENbHOCTW, AokasaTb, 4TO

nocrneaoBaTenbLHOCTb [( -1/"+1/ n] pacxXoamnTCs.
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Peluenne.
Hy>XHO oKa3aTb, YTO HMKaKOe YMCIO He ABMSETCS NpeaenomM JaHHOW nocnenoBaTenbHOCTU.

OTMEeTMM Ha YUCITOBOM I'IpFIMOVI HECKOJ1bKO 4J1€HOB MnocrenoBaTesibHOCTU, 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
rnokasblBaeT, YTO PaCcCTOsIHME MEXAY ABYMSl COCeAHMMM YrieHamu nocneaoBaTesibHocTv 6onblue 1.
-1 g 2, 1 g
O—O———— —& L ooo i 1
13 T3 O T Ty To 2
Puc.1

[lokaxeMm, YTO 3TO AeCTBUTENIbHO Tak Ans NobbiX ABYX COCEAHMX YNeHOB. /3 3TUX YNEHOB OAWH MMeeT
YyeTHbIn Homep n=2k, u
X, =—1+1/(2k)>1
CoceqHuin YneH nmeeT HeveTHbIn Homep 2k+1 (Mnm 2k —1), n

1 1
Sl O Xy = b

Xy =~ 14 <0).

Ortcloga cneayeT, 4To |xn —X,.>1.

y 1 1
Ons NMPOM3BOJIBHOIO 4uClia a BO3bME€M OKPeCTHOCTb €AWMHUYHOW AOJTIMHbl — WHTEepBal (CI_E,CI+§).

Jlrobble cocegHue uneHbl X, n X,,; o6a BMecTe He MOryT HaxoOWTCA B 9TOM OKPECTHOCTW, TaK Kak paccTosiHWe
mexay Humm 6ornblue 1. o kpariHen mepe oanH M3 3TUX YneHoB ByaeT nexaTb BHE OKPECTHOCTU.

Takum obpasom, ans nmoboro uncna a cyuiecteyet £€=1/2 Ttakoe, yto ans nwboro HaTypanbHoro N

Hapgetcs n, paBHoe nub6o N, nubo N+1 Takoe, 4TO ‘xn—a‘>1/2=£. 3To ¥ o03HauyaeT, 4TO AaHHas

nocneagoBaTesibHOCTb pacxoAuTCA.

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

PelwweHue.
MoabiHTerpanbHas dyHKUMS onpedeneHa Ha npomexytke 0<x<a. Cpenaem 3ameHy

o T
NepemMeHHoM x=qasin’t, roe Ostsz. Torpa:
dx A2asintcostdt

. X
sint A\ 4/—
a

t A arcsin

2]

cost A4/1—

SIS

[MpymeHsaa dopmMyny 3aMmeHbl NepeMeHHON

18



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

BosBpaluasack oT nepeMeHHON t CHoBa K NepeMeHHON X, Noryyaem:

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

3apaHue 4. Vicnonb3ys opMyIny MHTErPUPOBAHUS MO YaCTsIM, HANOUTE UHTerpan 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 npenen ¢pyHKuMH, MCnonb3ys 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
Nony4eH NosHbIA OTBET, COOTBETCTBYIOLUNA YKa3aHHOMY peLLEHUIO. 3

NmeeTca BepHasi nocrnefoBaTeNbHOCTL BCEX 3TAMOB PELUEHNS,
060CHOBaHHO NOSy4YeH BepHbI OTBET B Cryyae anroputMa.

MMonyyeH HeEMONHbIN OTBET, B LENOM NepedatoLlnin CyTb 3a4aHus. 2
lMonyyeH HeBEpPHLIN OTBET U3-3a BbIYMCIIUTENTbHOW OLWNOKK, MPU 3TOM
nMeeTcs BepHas nocrneaoBaTenbHOCTb BCEX 3TanoB peLleHus B cryvae
anroputma.

MonyyeH BepHbIA OTBET, OQHAKO UMEDTCS NPOMYCKN OLHOr0 UMK ABYX 1
9TarnoB peLleHns

nnn

PelueHve He 3aBepLUEHO, OAHAKO BEPHO BbINOMHEH XOTS Obl OAMH 13
3TarnoB peLleHust.

PelueHve He cOOTBETCTBYET HN OOHOMY U3 KPUTEPUEB, NEPEYNCTIEHHbIX 0
BbILLE.
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20.2. NpomexyTo4yHasa atTecrauums

MpomMexyToyHas aTtTecTauuss No AWCUMNNMHE OCYLLEeCTBNSAETCA C MOMOLLbIO  CreayoLmx
OLIEHOYHbIX CPEeACTB: 80MPOCO8 K IK3aMEH).

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.

Yucnosble MHOXecTBa. Onepaunn Hag MHOXeCTBamu;
TeopeMbl 0 TOYHbIX FPAHAX MHOXECTB;
Uuncnosble nocrnegoBaTenbHOCTU. BeckoHeYyHO Manasi nocnegoBaTenbHOCTb. OrpaHuYeH-
HocTb BMIT;
Cymma 6eckoHe4yHO ManblX MOcnefoBaTeNbHOCTEN, pas3HOCTb, anrebpavyeckass cymma,
npovssegeHne OGECKOHEYHO Manon MnocnegoBaTeNbHOCTM Ha OrpaHUYEHHYK nocregosa-
TEnbHOCTb;
CBsa3b 6eckoHeYHO Marnon n 6eckoHe4YHo HonbLLIOW NocneaoBaTeNbHOCTY;
Mpegen uucnoson nocnegoBaTenbHocTU. HeobxoomMmoe n JocTatoyHoe YCnoBue cylle-
CTBOBaHUA npeferna 4YMcnoBor nocriefoBaTenbHOCTU. Teopema O eAVHCTBEHHOCTY npeae-
fa Y1CroBov NocrneaoBaTenbHOCTH;
CeowicTBa NpegesioB YMCNOBbIX NocrneoBaTensHOCTEN;
MpepenbHbIM Nepexoq B HepaBeHCTBaxX YMCNOBbLIX NOCHeAoBaTeNbHOCTEN;
Teopema Bewneplutpacca (4519 MOHOTOHHOW NOCrenoBaTeNbHOCTH);

Teopema O BIOXeHHbIX OTpesKax;

Yucno e;

Teopema 0 cyLiecTBOBaHMN NpeaenbHON TOYKM OrpaHNYEHHOW NocneaoBaTeNbHOCTY;
Teopema BonbuaHo-BenepwTpacca. Jlemma Bopens;

BepxHuii 1 HAXHUIA Npeaensbl OrpaHNYeHHON NocneaoBaTenbHOCTY;

Ycnosue KoLy cXoanMOoCTM YMCIIOBOW MOCNenoBaTeNbHOCTY;

Cnoco0bbl 3agaHusa dyHkumi. MNpegen dyHKumm;

OKBMBaNeHTHOCTb onpeaeneHni npegena dyHKumu;

ApudmeTtudeckne onepauun Hag npegenamu yHkumn. OgHOCTOPOHHUE Npeaensl;
Teopema KoLum 0 NpoOMeXyTOYHOM 3HAYEHUN HEMpPEpPLIBHOW pyHKUuK. Cneacreme;
CnoxHas yHKums. Teopema 0 HeNnPepbIBHOCTM CIOXHOW (PyHKLUMN;

IMoHATME MOHOTOHHOW (PyHKUMKN. KpuTepun HenpepbIBHOCTU 511 MOHOTOHHOM OYHKLIMK;
Ob6paTHas dyHkumna. Teopema 06 obpaTHOM PyHKUUNK;

OcHOBHbIe Knaccbl yHKLWI;

MepBbI N BTOPOW 3amevateribHble npeaensi;

CpaBHeHne 6eCkoOHEeYHO MarnbiX U 6ECKOHEYHO BONbLUNX BEMNUNYUH;

Knaccugukaums paspbiBOB HENPEPLIBHbIX (OYHKLUWIN;

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

Ycnosue Kown cyuiectsoBaHusa npegena yHKUnK;

lMoHATHE paBHOMEPHO HenpepbiBHOW yHKUMKN. TeopemMa KaHTopa 0 paBHOMEPHOW Henpe-
PbIBHOCTY;

MponssoagHas yHKUMU. [eomeTpuyeckas nHTepnpeTaums. NoHATHe KacaTenbHOM U CeKy-
Lwewn;

OAHOCTOPOHHSAS NPOM3BOAHAS;

ApudmeTndeckne ceoncTaea NPON3BOAHbBIX;

MpoussogHasa crnoxHon pyHkumKn. MponssoaHas obpaTHOM PYHKLNK;

MpousBogHble anemeHTapHbIX OyHKUMA. [ponsBogHble 06paTHLIX TPUrOHOMETPUYECKUX
DYHKUNI;

MponssogHble norapumMmyeckon OyHKLMK, nokasaTenbHOW (PYHKUUWU, CTENEHHOW (PYHK-
uun.
OunddepeHumnan gyHkumMmM ogHon nepemeHHon. OcHOBHbIE onpeaeneHns, guddepeHumnan
NPUBIIMKEHHbIX BbIYUCTIEHWIA;
MHBapuaHTHOCTL hopmbl nepsoro anddepeHumana. Ctapwue npomssogHble. dopmyna
JlenbHuua;
OnddepeHumpoaHmne yHKUNN, 3a4aHHOW NapamMeTpUyecku;
OcHoBHble TeopemMbl anddepeHumnansHoro ucuncnexHus (Teopema depma, Teopema Pon-
ns);
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40.

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

49.
50.

51

68.
69.
70.

71

Ona

Teopema JlarpaHxa (4acTHbI cnydan). Teopema O 4OCTAaTOYHOM YCMOBUM MOHOTOHHOCTU
PyHKUMY;

Teopema Jlarpanxa (o6Lwuin cnyyan);

Mpaswuno Jlonutans packpbITUS HeONpeaeneHHOCTEN;

dopmyna Tennopa;

®opmyna Tennopa ¢ ocTaTouHbIM YrieHoOM B hopme JlarpaHxa;

PasnoxeHune aneMmeHTapHbIX yHKUMIA B psabl Tennopa-MaknopeHa;

McenepoBaHne doyHKUMA. BTOpoe gocTaTovHOE ycnoBue akcTpemyma yHKUnK.

Bbinyknas v BorHytaa oyHKUMK. YCnoBue BbINYKNOCTU (PyHKLMN;

MepBoobpasHaga yHkuun. OCHOBHasi Teopema UHTErpanbHOro ncuncnenns. HeonpeaeneH-
HbIA MHTerpan.

OcHoBHbIE CBOVCTBA HeonpeaeneHHbIX MHTErpanos.

3ameHa nepeMeHHON 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.

"eomeTpU4ECKNin CMbICI UHTErpasnibHOM cymMmmbl. Prusmyeckue npumepsl.
Cymmbl [lapby. NepBoe cBOUCTBO.

BTopoe ceorictBo cymm [Jap0Oy.

TpeTbe n YeTBEPTOE CBONCTBA cymM [ap0y.

Nemma Oapby.

Heobxoamnmoe n goctaTouHOE YCnoBue MHTErpupyeMocTy yHKLNUN.

Knaccbl nHterpupyemMblx yHKUUA. MHTErpupyemMocTb HenpepbIBHbIX OYHKLNA.
MHTerpmpyemocTb HEKOTOPbIX paspbiBHLIX OYHKLMNA.

MHTerpmpyemMocTb MOHOTOHHbIX (DYHKLIUIA.

CBoncTBa onpefeneHHoro nHrerpana.

dopmyna cpegHero 3HadeHus.

®opmyna HeoToHa-JlenbHuua.

Yuncnosble pagbl. OCHOBHbIE NOHATUS.

Yncnosble pagbl. [NpocTenwine Teopemsl.

CxoQuMOCTb NONOXUTENbHbLIX PAAOB. YCNOBUE CXOAUMOCTU NOMNOXUTENbHOro psaaa. apmo-
HUYEeCKU psa.

Teopembl cpaBHeHUS psgoB. MNMpumepsl.

MpwnsHaku Kowwn n Janambepa.

AGconioTHast 1 ycnoBHas cxogmMMocTb psaoB. Kputepui Kown.

. CTeneHHble psaabl, psaabl dypbe.
72.
73.
74.
75.

®YHKUUN HECKOMbKMX NepeMeHHbIX. ba3oBble NOHATUSA

YacTHble Npon3BoAHble (PYHKLMN HECKOMNBbKNX NepeMeHHbIX. OduddepeHunan
KpaTtHble nHterpansol. lNpumepsbl.

Kp1BOnMHENHbIE N MOBEPXHOCTHLIE MHTErpansl. [Npumepsi.

oueHunBaHunA pesynbtaTtoB O6y‘-IeHVIﬂ Ha 39K3aMeHe WUCnonb3yeTcd 4-6annbHas Wwkana:

«OTIIMHHO», «XOPOLLO», «yAOBNETBOPUTENBbHO», «KHEYOQOBIETBOPUTESTBHO».

YpoBeHb
KpuTepunm oueHnBaHst KOMNETEHLNI cchopmmpoBaH LLikana oueHoK
HOCTU
KOMMEeTeHUNn

MorHoe cooTBETCTBME OTBETA 00YyYaloLLerocsi BCem

nepeyvncrneHHbIM kputepusaM. OByyaloWwmincs 4EMOHCTPUPYET
BbICOKWI YPOBEHb BiafieHns MaTepuarnom, OpUEHTUPYETCS B OTnunyHo
npeamMeTHol obnactu, BepHO OTBEYaEeT Ha BCe AOMOSHUTENbHbIE

BOMPOCHI.

[NoBbILLEHHbIN
YPOBEHb

OTBET Ha KOHTPOSbHO-U3MEPUTESbHBIA MaTepuarn He
COOTBETCTBYET OAHOMY UIK ABYM M3 NEPEYMCIIEHHbIX NOKasaTenen,
HO oby4yatoLLmincs 4aeT NpaBubHbIE OTBEThI HA JOMNOMHUTENBbHbIE XopoLuo
Bonpockl. [lonyckaroTcs owmbku Nnpy BOCNPOU3BEAEHMMN YacTun
TEOPETUYECKNX NOJTOKEHNI.

BaszoBbil
YPOBEHb
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OTBET Ha KOHTPONbHO-U3MEPUTENbHLIV MaTepunan He
COOTBETCTBYET M0ObIM TPEM U3 NEPEUNCIIEHHBIX NOoKasaTenew,
obyyatoLwumiica AaeT HenosnHble OTBEThbI HAa AONOSHUTENbHbIE
Bonpockl. CHOpMUPOBaHHbIE 3HAHUSI OCHOBHbIX MOHATUN,
onpegeneHvin n Teopem, n3yvyaembix B Kypce, He Bceraa nosiHoe nx
NOHUMaHWe C 3aTpPyAHEeHVSIMW NPY BOCNPOU3BEAEHUW.

MNoporoBbii
YpOBEHb

yD,OBﬂeTBOpVITeJ'IbHO

OTBET Ha KOHTPOJSIBHO-U3MEPUTESBHBIV MaTepunan He
COOTBETCTBYET HOObIM YETLIPEM U3 NEPEYMCIIEHHBIX NOKa3aTenen.
OOyvarwunca 0eMoHCTPUPYET OTPbIBOYHbLIE 3HAHMSA (NMMBO nx
OTCYTCTBME) OCHOBHbIX NMOHATWI, ONpeaeneHnii U Teopem,
MCMOoNb3yeMbIX B KypcCe.

HeynoBneTBopnUTENBLHO
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	ОПК-1
	ОПК-1.1
	знать:
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