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9. Llenn n 3apayum y4e6HON ANCUUNIIUHDBI

Llenamun ocBoeHus y4ebHOM ANCUMNINHBI ABASKOTCS:
— U3y4eHue OCHOB AndrdepeHLmarnbHOro NCYMUCIIEHNS;
— WN3yYeHne OCHOB UHTEerpasibHoro UCHMUCIIEHWS.

3agayn yyebHOM ANCUNNIINHDI:

— oby4eHne KnaccMyeckum M COBPEMEHHBIM MeTogaM MaTeMaTU4ECKUX MCCneaoBaHum,
pacCcMOTpeHne pe3ynbTatoB W uvaewn, HeobxoouMMbiX AN U3ydeHUss  Opyrux
MaTeEMaTMYECKMX AUCUMNIWH, BblpaboTka HaBblkOB oObpalieHuss ¢ n3yvyaembiM
MaTeMaTM4YecKnum annapaTom;

- BOCMUTAHNE KPUTUYECKOrO BOCMPUATUA MaTeEMaTUYECKUX BbiCKa3biBaHWMN, NOBbILLIEHME
CTaHOapTOB MaTeMaTU4eCKOW CTPOroCTM M MOHMMaHUSA NpakTu4eckon 0BOCHOBAHHOCTM
n3y4aemoro maTtepuana n BblopaHHOro YpOBHSA CTPOrOCTU U3NOXEHMS,

TOYHOCTU BbIMOMHEHNA MaTeMaTU4YECKUX

- pa3Butune MaTemaTnyeckomn MHTYNLUUN,

OI'IepaLI,VIﬁ N coBepLueHCTBOBaHME obuwen KynbTYypPbl MbILUITEHNA.

10. MecTo yyeb6HOM AncuUNIUHLI B cTpyKType OOI:
AncumnnuHa oTHocUTCS K ob6a3aTensHoM YacTn y4ebHoro nnaHa.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNnaHMpyeMbiMU pe3ynbTaTamMuM OCBOEHUs o6pa3oBaTeribHON
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue komneTeHuunm Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTathl
0obyyeHus
OrlK-3 | CnocobeH ncnonb3osaTk | OlMK- 3HaeT OCHOBHbLIE MNO- 3HaThb:
HeobxoanMble 3.1 HATUSA TEOPUN NMpeae- | OCHOBHbIE MOHATUS
MaTtemMaTunyeckue NOB 1 HENpepbIBHO- MaTeMaTU4ecKoro aHanusa u
MeToabl ANs  pelueHus CTW (PYHKUNIM OOHOM MU | €ro MeTodbl, KOTopble
3agay HECKOITbKMX OEUCTBU- | UCMOMNb3YOTCS AN1st MOCTPOEHMS
npodoeccnoHarnbHom TenbHbIX NEPEMEH- MoJenen n KOHCTPYMPOBaHUSA
neaTenbHoOCTn HbIX; anropmMTMOB peLleHus
NpakTU4YeCKMX 3agauv;
Or1K- 3HaeT OCHOBHbIE Me- .
YMETb:
3.2 Toabl anddepeHun-
NPUMEHATbL MeToAbI
anbHOro UCYNCIEHNS
. . MaTeMaTU4ecKkoro aHanuaa ans
OYHKLMIA OOHOM U He- :
N pelleHns NpakTU4ecknx 3anau;
CKONbKUX AeNCTBU-
TenbHbIX NEPEMEH- .
] BrnageTb:
HbIX;
HaBblkaMu
KBanMdpuuupoBaHHoro Bblbopa
OrlK- | 3HaeT OCHOBHbIE Me- M aganTtaumm CyLLLEeCTBYIOLLNX
3.3 TOObl UHTErparibHOro | MeTogoB 414 peLleHns
NCYUCNEHNS DYHKLUNA | NpaKTUYECKUX 3adad
OJHOMN N HEeCKOMbKUX
OEeNCTBUTENbHbIX MNe-
PEMEHHbIX;
OrlK- | 3HaeT OCHOBHbIE Me-
3.4 TOoAbl nccnegoBaHns
YMCIOBbIX N PYHK-
LMOHanNbHbIX PSO0B;
OrlK- | 3HaeT OCHOBHbIE 3a-

2




3.5

Aaydn Teopun OyHK-
LMIA KOMMNITEKCHOro
nepeMeHHOoro;

Or1K-
3.6

3HaeT OCHOBHbIE TUMbI
OObIKHOBEHHbIX Ond-
depeHumanbHbIX
ypaBHEHWI 1 MEeTOAbI
NX peLLeHuns:;

Or1K-
3.7

yMeeT uccnegosartb
(PYHKUMOHanNbHbIE 3a-
BMCUMOCTW, BO3HU-
Karoue npu petue-
HUW CTaHAAPTHbIX
npvKnagHbIX 3agavy;

OrlK-
3.8

yMeeT Ucrnonb3oBaTb
TUMNOBbIE MOAENM U
MeToAbl MaTemaTnye-
CKOro aHanmsa npw
peLleHnn cTaHaapT-
HbIX NPUKNAOHbIX 3a-
nav,

Or1K-
3.9

BnageeT HaBblkaMu
TMUMNOBbLIX PACYeTOoB C
NCNonb3oBaHMEM OC-
HOBHbIX hopmyn
anddepeHumnanbHoOro
N NHTErpanbHOro uc-
YncreHus;

OrlK-
3.10

BnajeeT HaBblkaMu
MCNonb30BaHNs
CNpaBOYHbIX MaTe-
pvanoB no matema-
TUYECKOMY aHanuay.

12. O6bemM gucumuniuHbI B 3a4eTHbIX eanHMuax/yac — 5/180.

CDopma npome)KyTquoﬁ aTTecTauumn: 3K3aMeH

13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpynoemMKkocTb
Bua yuebHon paboThbl Bcero o cemecTtpam
1 cemecTp
AyaNTOpHbIE 3aHATUSA 68 68
nekunm 34
B TOM Yucne: npakTn4eckue 34
nabopartopHbie
CamocTtosaTenbHas paborta 76 76
B TOM Ymncne: Kypcosas pabora (nNpoekT)




dopma NPOMEXYTOYHON aTTecTaumm (SK3ameH) 36 36

WToro:

180 180

13.1. CopepxaHme ANCUMNIINHLI

Ne n/n

HaumeHoBaHue pasaena
OVCLUMNUHBI

CopepxaHve pasgena aucuuninHbl

Peannsauus
pasgena
ONCUMMINHBI C
NMOMOLLBbIO
OHNanH-Kypca,
QYMK*

1. Nlekuun

11

Teopusa MHOXecCTB. Yucnosble
MHOXecCTBa

MHoxectBa. Onepaumm Hag  MHOXeCTBaMM.
CaoiicTBa onepauui nepeceveHusi, o6beanHeHus
pasHoCcTH, AeKapToBOro Npon3BeAeHNs.
MHOXeCTBO  HaTypamnbHbIX  Yucen. MeTog
mMaTeMaTu4ecKkomn NHOYKUUK. MondaTme
oTobpaxeHunsa. CyeTHble MHOXecTBa. MHoOXecTBO
LenbiX Yucer, MHOXECTBO pauMOHarnbHbIX Yucern.
CyeTHOCTb MHOXeCTBa pauMoHanbHbIX 4ucen.
HecyeTHOCTb MHOXecCTBa BeLLECTBEHHbIX 4Mcen.
Mogaynb, abcontoTHas BEnu4yMHa yncna.
[MpomeXxyTkn, OKpeCcTHOCTU. MPUHLMN BRNOXEHHbIX
OTPE3KOB.

OnemeHTapHble PYHKLUMM BELLECTBEHHOro
nepemeHHoro. buHom HbloToHa. OrpaHuveHHble
MHOXecCTBa. TOuYHble rpaHn MHoxecTB. CBoWCTBa
TOYHOW BEPXHEN W HWKHEW rpaHM MHOXecTBa.
MoHsaTtune nocnegoBaTenbHOCTH "
noanocrnegoBaTenbHOCTN.

https://edu.vsu.r
u/course/view.p
hp?id=11889

1.2

Yucnosble
nocrnenoBaTenbHOCTH

BewectBeHHble u4ucna, Supremum, Infimum,
MpuHUMN BNOXEHHBIX NPOMEXYTKOB, [peaenbHas
Touka MHOXecTBa. NMpegen nocnegoBaTenNbHOCTH.
YacTuyHbIv npegen. BepxXHUM 1 HXHUIA Npegensi.

https://edu.vsu.r
u/course/view.p
hp?id=11889

13

MoHATne pyHKLMM ofHON
nepemeHHon. MNpegen yHkUnM

[MoHATHe PyHKLMM OQHON NEPEMEHHOMN.
Onpenenexwne, cnocobbl 3agaHus, yHKUNK,
3aaHHble C MOMOLLIbIO NOrMYECKUX BbIPAXEHWNNA.
Mpegen doyHkummn no Kowwn u no NenHe.
OKBMBaneHTHoCTb onpeaeneHni. OQHOCTOPOHHKE
npegensl. CywecTBoBaHne 0gHOCTOPOHHMX
npeaernoB y MOHOTOHHbIX yHKumi. CBoncTBa
npenenos yHKUMIN. BeckoHeyHo marble
(6onbLune) yHKLUKN, UX CPaBHEHUE.
3ameyaTensHble npegensl. Moctpoexne
rpacpmkoB OyHKLUNA.

https://edu.vsu.r
u/coursel/view.p
hp?id=11889

14

MoHATME Npon3BOAHON U
nepsoro g depeHumana
dyHKuun. dopmyna Tennopa.

MpoussogHas dyHKUMKN. [eomeTpuyeckun u
dumamnyeckmin CMbICH1. OudbdepeHumpoBaHme
3NEMEHTapHbIX PYHKUUA. MNpasuna
anddepeHumnpoBaHus. MpounssoaHasi obpaTHOM U
cnoxHon dyHkuun. [epsbin  guddepeHuman
dyHKuun.  MNpoussoaHble ©  auddepeHumans
BbICLUMX MOpsSakoB. Teopembl Pepma, Ponns.
TeopeMmbl 0 cpegHem Jlarpanxa n Koww. Npasuno
Jlonutans pacKpbITUS HeonpeaeneHHOCTEN.
dopmyna Tennopa. OcTaToOuYHbIN uneH B
dopmyne Tennopa B oopme JlarpaHxa.

3kcTpemym DyHKUUN. Heobxoaumele "
OOCTaTOYHble YCNOoBMSA 3KCTpeMyMa. Bobinyknble u

https://edu.vsu.r
u/course/view.p
hp?id=11889
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BOrHyTble oyHKUUKW. Toukm nepermba. NpuaHakm
To4ek nepernba.

WccnenoBaHne CBOWCTB (OYHKUMA C  MOMOLLbIO
NPOU3BOAHbIX.

15

UHTerpupoBaHue pyHKLMI
OZIHON NepemMeHHOoM

MepBoobpasHas dyHKLMK, CBOMNCTBaA
nepBoobpasHbix. HeonpeageneHHbln uwHTerpan.
dopmMyna 3amMeHbl NepemMeHHbIX, UHTErpMpoBaHue
no 4actam. MVHTerpvpoBaHue paumoHasnbHbIX U
mppaumoHanbHbiXx  OYHKUMR.  NHTerpupoBaHue
TPUTOHOMETPUYECKMX U OPYrUX TPaHCLEHOEHTHbIX
dyHkunn. OnpegeneHHbIn  uHTerpan Pumana.
YcnoBue cywecTBoBaHusS uWHTerpana Pumana.
dopmyna HbtoToHa—I[lenbHuua. CaolicTBa
uHTEerpupyemon ¢yHkumm. Teopema O cpegHem.
dopmyna 3aMeHbl nepemMeHHON "
WHTErpMpoBaHnst MO 4YacTaM B OnpeaerieHHOM
WHTerpane.

[MoHATMe 0 HecobBCTBEHHOM MHTerpane.

https://edu.vsu.r
u/course/view.p
hp?id=11889

1.6

Yucnosble pAnbl.
q)YH KUMOHalbHbIE pAdbl

Yuncnosble pSaabl. YacTnyHble CYMMbI.
CxogmmocTb. CBOWCTBa CXOOALIMXCS  PAOOB.
Kputepuii Kown. MNpuaHakn cxogumocTn psgos C
NOMNOXMWTENbHBIMK  YneHaMu. 3HaKoNepeMEHHbIe
paabl. AbBconioTHass W yCroBHas CXOOUMOCTb.
CeonctBa abCONIOTHO  CXOOALWIMXCA  PAOOB.
3Hakouepeaywowmecs pagel. MNMpusHak JlenbHuua.
3HakonepemeHHble psabl. [MpusHakn Abensa u
Ovpuxne. ®PyHKUMOHaNbHbIE paabl "
nocnegoBaTenbHOCTY. PaBHomepHas "
HepaBHOMepHas CXOANMOCTb. Ycnosue
pPaBHOMEPHOW  CXOAMMOCTU  DYHKLMOHANbHOro
psaga. HenpepbiBHOCTb, auddepeHunpoBaHne u
WHTErpnpoBaHue PYHKLMOHAIbHbIX pSiAoB.
CrteneHHble psagbl. O6nactb  cxogMMOCTM U
pagnyc cXxoOuMOCTW CTENEHHOTO psaaa.

https://edu.vsu.r
u/course/view.p
hp?id=11889

2. MpakTnyeckue 3aHATUA

2.1

Teopusa MHOXecCTB. Yucnosble
MHOXecTBa

MHoxectBa. Onepaumm Hag  MHOXeCTBaMW.
CaolicTBa onepauuii nepeceveHusi, 06beanHeHUs
pasHocTu, OEeKapToBOro npounsBeneHuns.
MHoxecTBO HaTypanbHbIX  4ucen. MeTop
MaTtemMaTu4eckomn MHAYKUMN. MNoHaTme
oTobpaxeHusa. CyeTHble MHOXecTBa. MHOXecTBO
LernbIX YMcen, MHOXECTBO paLMOHarbHbIX Yncen.
CUyeTHOCTb MHOXeCTBa pauuoHanbHbIX 4YuUcen.
HecueTHOCTb MHOXecTBa BeLECTBEHHbIX YUCET.
Mogaynb, abcontoTHas Benn4nHa yucna.
[MpomMexyTku, OKpeCTHOCTU. TpUHUUN BRIOXEHHbIX
OTpPE3KOB.

OnemeHTapHble PyHKUUN BELlECTBEHHOro
nepemeHHoro. buHom HbloToHa. OrpaHuyveHHble
MHOXecCTBa. TOuYHble rpaHn MHoxecTB. CBoWCTBa
TOYHOW BEPXHEN W HWXKHEN rpaHM MHOXecTBa.
MoHaTne nocnegoBaTenbHOCTHU n
nognocnegoBaTenibHOCTU.

https://edu.vsu.r
u/coursel/view.p
hp?id=11889

2.2

Yuncnosble
rnocnegoBaTefibHOCTU

BeluectBeHHble yncna, Supremum, Infimum,

MpuHUMN BNOXEHHBLIX NPOMeXyTKOB, MNMpeaensHas
TOo4Yka MHOXecTBa. [pegen nocnegoBaTeNbHOCTY.
YacTuyHbI npegen. BepxXHUM 1 HXHUIA Npegensi.

https://edu.vsu.r
u/course/view.p
hp?id=11889

2.3

MoHaTne pyHKLMM ogHON
nepemeHHou. MNpegen yHkunm

MoHATME (PYHKLMM OOHOW NEPEMEHHON.
OnpepeneHue, cnocobbl 3aaaHns, yHKUNN,
3aJaHHble C MOMOLLIbIO NOrMYECKUX BbIPAXEHWNNA.
Mpegen dyHkumm no Kown n no MNenHe.
OKBMBaNeHTHOCTb onpegeneHnn. OgQHOCTOPOHHME

https://edu.vsu.r
u/course/view.p
hp?id=11889
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npegensl. CylwecTBoBaHne 0gHOCTOPOHHMX
npeaernoB y MOHOTOHHbIX yHKUMA. CBoncTBa
npeaenos yHKUMN. BeckoHeyHo marnble
(6onbLune) dyHKUUN, NX CPaBHEHME.
3ameuvaTensHble npegensl. [locTpoeHne
rpacpmkoB PyHKLUNA.

2.4

[MoHATne npomssogHoOM 1
nepsoro guddgepeHumana
dyHKunn. dopmyna Tennopa.

MpousBogHas  yHKUUN.
dusnyeckmn CMbICH. OndpdepeHumnpoBaHue
3afleMeHTapHbIX dYHKUMNA. MNpasuna
anddepeHumnpoBaHnus. MNMpounssogHasi obpaTHOM 1
CnoxHon  yHkumn. TMepBbin  anddpepeHuman
dyHkumn. MpomsBogHble ©  audpdpepeHumansl
BbICLUMX nopsigkoB. Teopembl Pepma, Ponns.
Teopemsbl 0 cpegHem Jlarpanxa u Kowu. Mpasuno
JlonuTans packpbITUs HeonpeaeneHHOCTEN.
®opmyna Tewnnopa. OcTaToOYHbIV yreH B
dopmyne Tennopa B oopme JlarpaHxa.
3KkcTpemym DyHKUUN. Heobxogumble "
OOCTaTOYHbIE YCMNOBMA 3KCTpeMyMa. Bobinyknbie n
BOrHyTble YHKUMKW. Toukm nepermba. NpuaHaku
Touek nepernbda.

MccnenoBaHne CBOWCTB (PYHKUMIA C  MOMOLLbIO
NPON3BOAHBIX.

[eomeTpuyeckun 1

https://edu.vsu.r
u/course/view.p
hp?id=11889

2.5

UHTerpnpoBaHmne yHKumnin
OAHOW NepeMeHHOoM

MepBoobpasHas dyHKLUMN, CBOWCTBa
nepBooOpasHbIX. HeonpegeneHHbli  MHTErparn.
dopmMyna 3amMeHbl NepeMEHHbIX, UHTErpMpoBaHue
no yactam. WHTerpupoBaHue pauMoHanbHbIX W
uppaumnoHanbHblX  dyHKUMR.  UHTerpupoBaHue
TPUrOHOMETPUYECKMX U OPYTUX TPaHCLEHOEHTHbIX
dyHKuMn. OnpegeneHHbln wHTerpan Pumana.
YcnoBue cyuwectBoBaHusS uWHTerpana Pumana.
dopmyna HbtoToHa—I/lenbHuua. CsoicTBa
UHTEerpupyemon ¢yHkumm. Teopema O cpegHem.
dopmyna 3aMeHbl nepemMeHHom "
WHTErPUPOBaHUA MO 4YacTaM B oOnpegefieHHOM
WHTEerparne.

[MoHATMe 0 HecoBCTBEHHOM MHTerpane.

https://edu.vsu.r
u/course/view.p
hp?id=11889

2.6

Yucnosble psgbl.
PyHKUMOHaNbHbIE PAAbI

Yucnosble psgbl. HacTUYHbIE CyMMBI.
CxogmmocTb. CBOMCTBA CXOAALMXCHA PASOB.
Kputepuit Kown. MNMpusHakn cxoaMMocTn psifos C
NOMNOXMTEeNbHbIMY YneHamun. 3HakonepemMeHHble
psabl. ABcontoTHas M yCroBHasi CXOAMMOCTb.
CaowicTBa abCoONTHO CXOOALLMXCA PSOOB.
3Hakouepegytowmecs pagbl. MNMpusHak JlenbHunua.
3HakonepeMeHHble psabl. MNpusHakn Abens n
Oupunxne. ®yHKUNOHaNbHLIE Psabl U
nocrnegoBaTensHOCTU. PaBHOMepHas 1
HepaBHOMepHas CXOAMMOCTb. YcrnoBue
paBHOMEPHOW CXOANMOCTU PYHKLIMOHAMNBHOMO
psga. HenpepbiBHOCTL, AnddepeHunpoBaHme u
WHTErpnpoBaHue (OyHKLUMOHAaNbHbIX PSOOB.
CreneHHble pagbl. O6nacTb CXOANMMOCTU U
pagnyc cXoguMOCTW CTENEHHOTO psaaa.

https://edu.vsu.r
u/course/view.p
hp?id=11889

13.2. Tembl (pa3aenbl) AUCUMNIIUHBI U BUAbI 3aHATUN

Ne
n/n

Bugpl 3aHATUIN (KONMYECTBO YacoB)

HanmeHoBaHue TeMbI

(pasgena) gucumnnuvHel Jlexumn

MpakTnyeckune/
CamocTosaTenb
JTabopaTopHbI Bcero
e Hasa paboTa




Teopus MHOXeCTB.
Uuncnosble MHOXeCTBa

Yucrnosble
2 | nocnenoBaTenbHOCTM 6 6 12 24

lMoHAaTne hyHKLMK
3 | ogHoM nepemMeHHoNn. 6 6 12 24
Mpenen yHKunK

[NoHATNe NnponsBogHON
1 NepBoro

4 | AnddpepeHumana 6 6 12 24
dyHKUMn. dopmyna
Tennopa.

WHTerpupoBaHue

5 q)yHKLLVIVI O,DLHOIZ 6 6 12 24
nepemMeHHou

YUuncnosble psabl.
dyHKUMOHanNbHbIE PAabI

34 34 76 144

14. MeToau4ecKkue yKkasaHus Ansi 00y4aroLWmxXcsa No0 0CBOEHUIO AUCLIMMIIUHDbI

OcBoeHWe ANcUMNNHbBI CKNaabiBaeTcs U3 ayauTopHom paboTbl (y4ebHOM AeATENBHOCTMH,
BbINOSIHAEMOM MOA4 PYKOBOACTBOM npenojasaTtensi)) U BHeayguToOpHOW paboTbl (y4ebHou
AeATenbHOCTU, peanm3yemMon obyyarLwmmcs CaMOCTOATENBbHO).

AyouTtopHasa paboTta cocTouT M3 paboTbl Ha NEKUMAX W BbINOSIHEHUS MPAKTUYECKUX
3agaHun B 0OBbEME, npeaycMOTpPEeHHOM y4ebHbIM nnaHom. Jlekums npegcraBndeTr cobown
nocrnegoBaTenbHOE U CUCTEMaTMYECKOE M3NoXeHue ydebHoro matepuana, HanpaBfieHHOe Ha
3HAaKOMCTBO OOy4aloLMXCA C OCHOBHbIMW MOHATUAMM WU TEOPETUYECKMMU MONOXKEHUAMMU
n3y4aemon UCUMNINHbI.

JIeKUMOHHbIE 3aHATUA opMUpylOT 6asy ANA NpPaKTUYECKMX 3aHATMA, Ha KOTOpbIX
Nnosly4eHHblE TEOpPEeTUYECKNE 3HAHUS NPUMEHSAITCA ANA peLleHUst KOHKPETHbIX NpakTU4eCcKux
3agay. Obyvarowmmesa ong ycnewHoro 0CBOEHMS ANCUUMNIINHBI PEKOMEHOYETCSA BECTU KOHCNEKT
NeKuMn N NPaKTUYECKUX 3aHATUN.

CamocTosTenbHas paboTa npegnonaraet yrnybnéHHoe nayyeHne oTAenbHbIX pas3aenos
ANCLMNIIMHBI C UCNONb30BaHMEM NUTepaTypbl, PEKOMEHOOBAHHOW npenogaBaTenem, a Takke
KOHCMEKTOB MeKUMWA, KOHCMEKTOB NpaKTMYeckux 3aHaTun. B kavectBe nnaHa pAgns
CaMOCTOATENbHON paboTbl MOXeT ObiTb Mcnonb3oBaH pasgen 13.1 Hactodwen paboyen
nporpamMmbl, B KOTOPOM 3aMKCMpPOBaHbl pa3genbl AUCUMNAHBL U UX cogepxaHue. B pasgene
13.2 paboyen nporpamMmmbl onpeaensieTcs Koim4ecTBo YacoB, OTBOAUMOE Ha CaMOCTOATESNbHYHO
paboTy Mo Kaxxgomy pasgeny aucumniuHel. bonbluiee KONMMYeCTBO YacoB HA CaMOCTOSITENbHYHO
paboTy oTBOAMTCS Ha Hambonee TpyaHble pasgenbl AUCUMNAMHBLL. [Ans camMoCToATENbHOro
N3ydeHnst oTAeNbHbIX Pa3fgenoB AUCLUMMIIMHBL UCNONb3YEeTCA NepeveHb nuTepaTypbl U Apyrnx
pecypcoB, nepeyvnucrneHHblx B nyHktax 15 wu 16 Hactoswen paboyen nporpammbi.
Ob6s3aTenbHbIM 3NIEMEHTOM CaMOCTOATENBHOM paboTbl ABNSETCHA BbINOMHEHME OOMAaLUHEro
3agjaHus.

YCnewHoCcTb OCBOEHUA OUCUMMIAMHBI ONpeaenseTca CUCTEMATUYHOCTbIO U NyOMHON
ayanTOpHOM 1 BHeayauMTOpHOM paboTbl obyyatoLerocs.



Mpn Mcnonb3oBaHWM AMCTAHUMOHHBLIX OOpa3oBaTeNbHbIX TEXHOMOMMA U 3NEKTPOHHOIO
obyyeHns TpebyeTcs BbINOMNHSATL BCE yKasaHUs npenogaBaTerierl, BOBpeMsi NoAKMoYaTbCs K
OHIanH-3aHATUSIM, OTBETCTBEHHO NOAXOAUThL K 3a4aHMAM A1 CaMOCTOSATENbHOM paboThbl.

B pamkax gucuunnuHbl NpeaycMOTpeHO NpoBedeHWe TPEX TeKylmx aTtTectauun 3a
cemecTp. PesynbTaTbl Tekyllen yCrneBaeMOCTU YYUTbIBAKOTCH MPU BbICTaBIIEHUN OLEHKU MO
NMPOMEXYTOYHOW aTTecTaumm B COOTBETCTBUM C nornoxeHvem [1 BlY 2.1.04.16-2019
«[lonoxeHne 0O TeKywen U MNPOMEXYTOYHOM aTTecTauum 3HaHWW, YMEHUA U HaBbIKOB
obyyarowmxcs Ha (pakynbTeTe KOMMNbIOTEPHbIX Hayk BopoHexckoro rocygapcTBEHHOMO
YHMBEpPCUTETA C UCNOoNb3oBaHMeM BarnnbHO-PENTUHIOBON CUCTEMbI».

O6yyeHune nuuy, ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMW 300POBbs OCYLLECTBIISAETCSA C Y4ETOM
X NHOMBMAYaAIbHbIX NCUXOPU3NYECKUX OCOOEHHOCTEN M B COOTBETCTBUN C MHAMBUAYANbHOM
nporpammon peabuvnutaumn. ns nuy, ¢ HapyLweHnem crnyxa npu HeobxoanmMocTn JonycKaeTcs
NPUCYTCTBME Ha NEKUMSIX U NPAKTUYECKMX 3aHATUSIX aCCUCTEHTA, a Takke CypaonepeBOaAYMKOB
n TudpnocypaonepeBogunkoB. NpomMexyTovHaa aTTectaums Ang Nuy, C HapyleHusiMKU cryxa
NpoBOANTCA B NMUCbMEHHOW chopme, Npyu 3TOM UCMONb3yHTCS 0OOLMe KpUTEPUM OLEHUBAHUSI.
Mpn HeobGxoaMMOCTM BpeMs NoAroTOBKM Ha 3ayeTe MoxeT ObiTb yBenuyeHo. [ns nuy ¢
HapyLleHMeM 3peHus OonyckaeTcs ayavanbHoe npegocraBneHve nHdopmMmaumn (Hanpumep, C
NCNoNb30BaHMEM MPOrpamMM-CUHTE3aTOPOB pPeuYn), a TakkKe MWCNOfb30BaHWE Ha neKuusax
3BYKO3anuCbIBalOLWMX YCTPOUCTB (AMKTOOHOB U T.4.). Ha nekumsix n npakTU4ecKnx 3aHATUSX
npy Heob6Xxo4MMOCTN JONyCcKaeTCcsa NPUCYTCTBUE accucTeHTa. MNpn NnpoBeaeHMM NPoOMeEXyTOHHOM
aTTecTauum Ons nuu ¢ HapyleHMeM 3peHust TECTUPOBaHME MOXET OblTb 3aMEHEHO Ha YCTHOe
cobecegoBaHue no Bonpocam. lNpn HeOBXOOMMOCTU BpeEMSI MOArOTOBKM Ha 3K3aMeEHe MOXeT
OblTb yBenunyeHo. [OnNs Ny C  HapyweHusiMM OMOPHO-ABUraTenbHOro annaparta npwu
Heo6Xxo4MMOCTN AonycKaeTCsa NPUCYTCTBME aCCUCTEHTA Ha NEKUMSAX U NPaKTUYECKUX 3aHATUNAX.
[MpomexyTouHasi aTtrectaums Ons Ny C HapyleHUsIMU OMOPHO-ABUraTenbHOro annapara
NpOBOANTCA Ha OBLUMX OCHOBAHMUSX, NMPU HEOOXOAMMOCTM npoueaypa dk3aMeHa MOXET ObiTb
peanu3oBaHa ANCTaHLUMOHHO.

15. lMepeyeHb OCHOBHOM W [AONONHUTENLHOW NUTEpaTypbl, PEeCypCoOB MWHTEPHET,
HeoO6XxoAUMbIX ASf1I OCBOEHUA AUCLUNIIUHDI

a) oCHOBHas nutepartypa:
Ne
n/n

MNCTOYHMK

®uxteHronsu, .M. OcHoBbI MaTeMaTM4eCckoro aHanusa B 2-x T1. Tom 1-i. [ONekTpoHHbIN pecypc] :
1 | y4ebHuk. — OnekTpoH. aaH. — CI16. : JlaHb, 2008. — 441 ¢c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=410

®uxteHronsu, .M. OcHOBbI MaTeMaTM4eCcKoro aHanunsa. B 2-x T1. ToM 2-1i. [ONeKTPOHHbIN pecypc] :
2 y4ebHMK. — JnekTpoH. aaH. — CI16. : JlaHb, 2008. — 466 c. — Pexum gocTyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=411

6) JononHUTENbHasa nNuTeparypa:
Ne
n/n

NcTouHnk

Oemugoswny, B. T. C6opHMK 3aad 1 ynpaxHeHU no matemaTnyeckomy aHanuay / b. M. JemugoBny. —
25-e n3g., ctep. — CaHkr-lMeTepOypr : JlaHb, 2023. — 624 c. — ISBN 978-5-507-47148-5. — TekcT :
3MNEKTPOHHBIN // JlaHb : anekTpoHHO-6ubnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
1 (nata obpalleHus: 01.05.2023). — Pexum goctyna: Ans aBTopu3. nonb3oBartenen. 2 bepma, I. H.
CO6opHuK 3agad no Kypcy maTematumyeckoro aHanmsa / I'. H. bepmaH. — 11-e n3g., ctep. — CaHKT-
MeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aneKTpoHHbIN // JlaHb :
anekTpoHHO-6ubnunotevHasa cuctema. — URL: hitps://e.lanbook.com/book/295943 (gata obpalieHus:
01.05.2023). — Pexvm gocTyna: Ansi aBTOpM3. Nonb3oBaTenen.

Bepman, I'. H. C6opHUK 3agay no kypcy matematuyeckoro aHanmaa / I'. H. bepmaH. — 11-e n3g., ctep. —
CankT-lNeTepbypr : IlaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : 3NeKTPOHHbIV // JlaHb :
3NeKTPOHHO-0MbnmnoTteyHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTta obpalieHus:
01.05.2023). — Pexum goctyna: Ans aBTopu13. Nonb3oBaTenemn



http://lanbook.lib.vsu.ru/books/element.php?pl1_id=410
http://lanbook.lib.vsu.ru/books/element.php?pl1_id=411

B) MHAPOPMALIMOHHbIE 3NIEKTPOHHO-0BpasoBaTenbHble pecypchl (oduLlmnanbHble pecypcbl MHTEPHET):
Ne

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

2 | OnekTpoHHO-6ubnuoTeyHasa cuctema "YHusepcutetckaa 6ubnuoteka online": http://biblioclub.ru/

3 | OnekTpoHHO-6ubnuoteyHas cucrema "flanb": https://e.lanbook.com/

4 | OnekTpoHHO-6ubnuoteyHas cucrema "KoHcynbTaHT ctygeHTa": http://www.studmedlib.ru

5 | OnekTpoHHbIM yHuBepcuteT BIY: https://edu.vsu.ru/

Pecypc

16. NMepeyeHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoOCTOATeNIbHOW paGoThl

Ne

NcTouHnk
n/n

Oemunposwny, B. M. CO0pHUK 3a4ady 1 ynpaxkHeHW no matemaTtudeckomy aHanusy / b. . JemngoBuy. —
25-e n3g., ctep. — CaHkr-lNeTepbypr : JlaHub, 2023. — 624 c. — ISBN 978-5-507-47148-5. — TekcT :
3NEeKTPOHHbIV // JlaHb : anekTpoHHOo-6nbnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
(nata obpawenuns: 01.05.2023). — Pexum goctyna: ans aBTopus. nonb3osaTenen. 2 bepman, I'. H.
C6opHuK 3agad no Kypcy matematumdeckoro aHanmsa / I'. H. bepmaH. — 11-e n3g., ctep. — CaHKT-
MeTepbypr : NaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aneKTPOHHbIN // JlaHb :
3MNeKTpOoHHO-6ubnuoteyHas cuctema. — URL: https://e.lanbook.com/book/295943 (nata obpalieHus:
01.05.2023). — Pexum goctyna: ans aBTopua. nofib3oBaTenen.

Bepman, . H. C6opHMK 3agay no Kypcy matemartmnyeckoro aHanmsa / I'. H. bepmaH. — 11-e n3g., ctep. —
CankT-leTepbypr : JlaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : aNeKTPOHHbIV // JlaHb :
aMnekTpoHHO-6ubnuoteyHasa cuctema. — URL: hitps://e.lanbook.com/book/295943 (nata obpalleHus:
01.05.2023). — PexwvmM gocTtyna: Ans aBTopus. nonb3oBartenemn

17. OO6pa3oBaTesfibHble TEXHOMOrMMU, MUCNONb3yeMble MNpuU peanusauuMm y4eOGHOMU
AUCLUUNSINHBI, BKMOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OGy4YeHue)

Mpn peanusauun AOUCUUNNIMHBI MOTYT MCMONb30BaTbCA TEXHOMOTMU 3MNEKTPOHHOIo
0by4YeHuss U AMCTaHUMOHHblIE OBpasoBaTenbHble TexHonorMn Ha 6ase noptana edu.vsu.ru, a
TaKKe Apyrve OOCTYMHbIe pecypchl ceTn NHTepHeT.

18. MaTepnanbHO-TeEXHUYECKOEe obecneyeHne QUCLMNIINHBI

Ayantopusa Ona NEeKUMOHHbIX 3aHATUI: MynbTUMeana-npoekTop, 3KpaH ANng npoekTopa,
KomMnbioTeEp C BbIxogoM B ceTb «WHTepHeT». CneumanuampoBaHHass mebenb (cTonbl
yyeHu4eckue, cTynbs, gocka). lNporpammHoe obecneyveHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos opmata pdf, bpaysep.

AyLI,I/ITopI/IFI ana  npakTu4ecknx 3aHATUN: cneunann3mpoBsaHHas mebenb (CTOJ'IbI
y4yeHn4eckune, CTynb4, ﬂ,OCKa).

AyaouTtopus onst nabopaTopHbIX 3aHATUIA: KOMMbIOTEPLI C BbIXOAOM B CeTb «/HTEpHET» U
AOCTYNOM K 3MIEKTPOHHbIM BnBNMOTEYHBIM cucTeMam, crneuvanmsaMpoBaHHaa mebenb (CTonbl
yyeHu4eckue, cTynbs, gocka). lNporpammHoe obecnedveHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos opmarta pdf, bpaysep.

19. OueHo4HbIe cpeacTBa AN NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauumn


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

MopsOoK OLEeHKM OcBoeHust obyvarowumucs ydebHoro maTepuana onpeaensieTcs

cogepXaHnewm cnenyrowmnx pasgenos aMCUUMITAHDILL

Ne
n/n

HanmeHoBaHue
pasgena gucumniuHbl
(Moayns)

KomneTeH
ums(n)

WHamnkaTtop(bl)
AOCTUXEHNSA
KOMNeTeHuun

OueHouHble cpeacTaa

TeopMﬂ MHOXECTB.
YuncnoBble MHOXeCTBaA

OrliK-3

OrlK-3.1, OrIK-
3.2, OlK-3.3,
OrlK-3.4, OrIK-
3.5, OlK-3.6,
OrlK-3.7, OrK-
3.8, OlK-3.9,
OlK-3.10

KoHTponbHasa paboTa

Yucnosble
nocrneagoBaTefibHOCTH

OrK-3

Or1K-3.1, OrlK-
3.2, OMNK-3.3,
Or1K-3.4, Or1K-
3.5, OlK-3.6,
Orl1K-3.7, OrIK-
3.8, OlK-3.9,
OrllK-3.10

KoHTponbHasa paboTa

Monatne OYHKLUK
ogHoun nepemMeHHown.
Mpenen yHKUnK

OrlK-3

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

KoHTponbHas paboTta

[MoHATMe npom3BoaHON
n nepBoro
anddepeHunana
PyHKUNN. dopwmyna
Tennopa.

OrK-3

Orl1K-3.1, OrIK-
3.2, OMNK-3.3,
Orl1K-3.4, OrIK-
3.5, OlK-3.6,
Orl1K-3.7, OrIK-
3.8, OlK-3.9,
Orl1K-3.10

KoHTponbHasa paboTa

WHTerpuposaHune

YHKLNIA
nepemMeHHomn

ogHoun

OrlK-3

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

KoHTponbHas paboTta

Yncnosble paabl.
dyHKUMOHanNbHbIE PAabI

OrlK-3

Orl1K-3.1, OrIK-
3.2, OlNK-3.3,
Orl1K-3.4, OrIK-
3.5, OlK-3.6,
Or1K-3.7, Or1K-
3.8, OlK-3.9,
Orl1K-3.10

KoHTponbHas paboTta

MpomexyTouyHas aTTecTauus

cbopma KOHTPONS - 3K3aMeH I'Iepequb BOMPOCOB K 3K3aMeHYy

20. TvunoBble OUEHOYHble CpeAcTBa M MeToAMYeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1. TeKyLwyMin KOHTPOIb YCNEeBaeMoCTHn

KoHTponb ycneBaemocTu no AUCLUNINHE OCYLLECTBIAETCS C NOMOLLbIO CNeayLWMX OLEHOYHbIX
CpeacTB: KOHTponbHas paboTa.
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MNMepeyeHb 3agaHuM ANA KOHTPONbHbLIX paboT

KoHTponbHasa pabota Ne 1
BapwuaHnT 1

[okaxuTe ¢ NOMOLLbI0 MeTo4a MaTeMaTU4eCKon UHAOYKUUK, YTO
n? —6n+ 12 > 0 Ansa Nboro n € N.
[MycTb X HenycToe, OorpaHUYeHHOEe MHOXEeCTBO, -X — MHOXEeCTBO 3f1eMEeHTOB Buaa —X
(x € X). JokaxwuTe, 4TO
inf(—X) = —supX.
Mcnonbays onpegeneHne npegena YMcnoBon nocneaoBaTenbHOCTU, AOoKa3aTb, YTO YNC-
no 1 aBngeTca npeaesiom nocrneaoBaTenbHOCTN x, =n/(n+1) (n=1,2,3...).
Hantn
lim (\/m — n).

n—-oo

BapuaHT 2

[okaxunTe ¢ NOMOLLbI0 MeTo4a MaTeMaTUYECKON NHOYKUNN, YTO
4n? —12n +9 > 0 gnNga Nboro n € N.
MycTb X, Y HenycTble, OrpaHNYEHHbIE MHOXECTBA NOSNOXUTENbHbBIX Yncen, Z — MHOXeCT-
BO 9NIEMEHTOB BUAA z=x-y (x € X,y € Y). [lokaxute, 4to
infZ = infX - infY.
[lokasaTtb, 4TO

lim (35) = .

%Lrg(\/n +1-2vn).

Hantn

KoHTponbHasa paboTta Ne2

BapwuaHT 1

Onpegenntb obnacTtu CyLweCcTBOBaHNSA N MHOXECTBO 3HAYEHUN cnefyowen dyHKUmMm
a. y=(C-D~

Hantu ¢(¢ (), w(¥ (), ¢ (@), ¥(¢(x)), ecnu

a. o) =x%4y(x) =2*%
BbIscHUTL, siBNgeTcsa v OyHKUMS Nepuoanyeckon, n onpeaennTtb ee HauMeHbLnn ne-
puoa, ecnm

a. f(x) = AcosAx + BsinAx.

Hantun

. (14+mx)"—(1+nx)™
im———,

a. 1

x-0 x

m,n € N.
Hantn
o V1+2x—-3
im—.
x4 X =2

BapuaHT 2
Onpegenntb 06nacTu CyLecTBOBaHMUS U MHOXECTBO 3Ha4YeHW criegytowien yHKLMM

Yy = arcsin (lg 1x—0)
Haintn ¢ (¢ (), p (¥ (x)), (¥ (X)), v(o(x)), ecnu

1
¢(x) = sgnx, P(x) = —.

X
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3. BbIICHUTB, ABNSieTCS Nu OYHKUUA Nepuoanyeckon, u onpenenntb ee HauMeHbLUUi ne-
puog, ecnu
f(x) = sinx + sin(x\/f)..

4. Hantn
(2x —3)2°(3x + 2)%°
xl—I>Ic>lo (2x + 1)30
5. Hantu
o V1=x-3
lim ————.
x>-8 2+ 3/x

KoHTponbHasa paboTta Ne3

BapwuaHnT 1
1. Hantu npegen

. tgx—sinx
a. }clf?) sin3x

2. C NOMOLLbIO «e — §» paccyaeHuin fokasaTb HEMPEPbIBHOCTb DYHKLMM
a. y =sinx

3. OI'Ipe}J,eJ'IMTb TOYKN pa3pbiBa beHKU,I/II/I N NccrieaoBaTb XapakKTep 3TUX TOYEK, eCln

sinx

4. Wcxopsa w3 onpeaeneHns NpousBoAHON, HEMOCPEACTBEHHO HaWTWU MPOU3BOAHYI (PYHK-
Lmm

a. y= i

5. Hantu nponssBoaHyo yHKLNN
_(1-x)P
YT A+ 00

BapuaHT 2
1. Hantu npegen
1
. cosx \x2
a. }CI_I)I(‘% (cost)
2. C noMoLLblO «e — §» pacCy>KAEHU JoKa3aTb HENPEPLIBHOCTb OYHKLMN
a. y = cosx
3. OnpegenuTb TOYKM pa3pbiBa PYHKUUN U UCCIeA0BaTh XapakTep aTUX TOYEK, ecrnn
1 1
a. y=5%
1 x

4. Wcxopqa w3 onpegerieHvus NpovM3BOAHOW, HEMOCPEACTBEHHO HAWTU NMPOU3BOOHYK (PYHK-
uun
a. y=+x.
5. Hantn nponsBogHyo yHKUUK

B xP(1—x)4

1+x

KoHTponbHas paboTta Ne4

BapuaHT 1
1. Hantu gndpdepeHuman yHKumm y

a. y=ilnﬂ

2a x+a

2. TycTb u 1 v gBaxabl AnddepeHumpyemMble PYHKLUUN OT NnepeMeHHon x. Hantu d%y, ecnu
a. y=u™"

12



Onpe,u,enmb 3Ha4YeHune BblpaKeHnd

. tgx—x
a. lim-%

x—0 Xx—sinx

Onpenenntb 3Ha4YeHNEe BblpaXXeHUs!

a. lim x2%e00lx,
Xx—+00

Hantn pasnoxeHue B pag Tennopa no cteneHam x pyHKunm
y =In(1 + 3x + 2x?)

BapuaHT 2
Hantu gudpcepeHuman oyHKLN y
a. y= ln|x + m|
MycTb u 1 v aBaxabl ouddepeHUnpyemMble PYHKUUN OT NepeMeHHon x. Hantu d?y, ecnm
a. y=a%(@>0)

Onpepenutb 3Ha4YeHne BblpaXKeHUs!

T xctgx—1
a xl_I)l(l) .
OI'Ipe}J,eJ'IMTb 3Ha4eHune BblpaXeHuns
a. limx*1
. . x—0
Hantn pasnoXxeHue B pAn Tevlnopa Nno CTeneHdaM x (byHKLl,VII/I
Yy = XC0S3x

KoHTponbHas paboTta Ne5
BapuaHT 1

HanTtu nuterpan
(1-x)3
a. | Tl

HanTtu nuterpan
1dx
n ez

a. [si
Hantn nnterpan

a. [—=

sinZxcosx

Hantn nnterpan
a. [In(x+V1+x%)dx.

f dx
x2—x+2

BapuaHT 2

Hantn nnterpan

Hantn nnterpan
a. [ (1 — xiz) v xxdx.
HanTtu nuterpan
f dx
x(x2-1)"

Hantn nHterpan

a. f dx

sinxcos3x

Hantn nHterpan
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a. [xn=Zdx

1-x
f dx
3x2—-2x—1"

KoHTponbHas paboTta Ne6

5. Hawntn nnterpan

BapwuaHT 1
1. [okasaTb HeENocpeaCcTBEHHO CXOAMMOCTb psga U HanuTh ero cymmy 2546

—_q\yn—-1
a 1-i4i 1y 800
2 4 8 2
2. WccneposaTb cxoanMocTb paga 2556

a 1-1+1-1+1-1+..
3. |-|OJ'Ib3yFICb Kputepunem Kowwu, gokasatb CX04MMOCTb paga

a. Siix+5m2x+...+sm;lx+...
2 2 2
4. WccneposaTtb CX0OMMOCTb psga 2583
a @ 1000-1001 1000-1001-1002
o 13 135 '

5. WccnepoBaTb CXOAMMOCTb 3HaAKONEpeMEHHOro psiga 2668
22
a. Ypo, (=D —S”;"

BapuaHT 2
1. [okasaTb HENocpeaCcTBEHHO CXOAMMOCTb psaa U HauTu ero cymmy 2547

1 1 1 1 1 1
a (G+y)+(Grs) o+ (Grsm) v
2. WccnepoBaTb cxognmMocTb psiga 2558
a Lylilgogiol
1! 2! 3! n!

3. MNonbayack Kputepmnem Kowim, gokasatb pacxoanmMocTb psiga 2577.1
1

1 1
& Srtmttest
4. WccnepoBaTtb CX0OMMOCTb psiga 2584
a g7 i
2 2:6 2:6-10

5. WccnepoBaTb CXO0AMMOCTb 3HaAKONepeMeHHOro psiga 2669
n
S
n+ 100
n=1

KpuTepum oueHMBaHNSA KOHTPOMbHbIX paboT
—0-24 6anna — «HeyaoOBNETBOPUTENBHOY
— 25-34 6anna — «ygoBnNeTBOPUTENBHO»
— 35-44 6anna — «XOopoLLO»
— 45-50 6annoB — «OTNNYHO»

MpuBeAéHHbIe HNXKe 3af4aHUA PEKOMEHAYEeTCA UCMOoNb30BaTh NPU NPOBeAEeHUN ANAarHOCTUYECKNX
paboT ANA OUEeHKN OCTAaTOUYHbIX 3HAHUW MO AUCLMUNIIMHE

3apaHug c BbIOOpOM oTBEeTa

No 3agaHue BapuaHTtbl oTBeTa BepHbin oTBET
1 | C nomMoLubio onepauun 1. (ANB)NC 4. (ANB)NC
ob6beanHeHnA 1 2. AuB)ucC
nepeceyeHuns 3anucaTb 3. (ANB)U(CNB)U(ANCQ).
MHOXeCTBO, CocTosiLee
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N3 3NeMeHTOB,
npyvHagnexawmnx Bcem
TpemM MHOXecTBaMm A, B,
C.
2 | C nomolpbto onepauui 1. (AnB)NC 4. (AuB)uC
obbeanHeHus u 2. (AuB)uC
nepeceyeHuns 3anucaTb 3. ANB)U(CNB)U(ANC).
MHOXeCTBO, CocTosILLee
N3 3NEeMEHTOB,
npyvHagnexawmux xoTs
Obl 0OQHOMY 13 Tpex
MHoXxecTB A, B, C.
3 | YkaxuTe obnactb 1. [-3;4) 1
1 [—5;+)
onpegeneHns yHKunm 2. [—=;+0) 3
3
y =53 -1 3. (0;3)
4. [-3;10)
4 | Haittn lim 5n33_3n2 1.5 S
n-oo n>+1 2. O
3.0.2
4. npefena He cyulecTByer.
5 | Haittv  lim (V2 +n — 1.0.2 0.5
n-o 2.0
n) 3.05
4. npegena He cyLlecTByer.
6 | Bblumncnure 1. 3x 3sin(3x)
NPoOun3BOAHYH (OYHKLMM 2. sin(x)
y = sin(3x) 3. 3sin(3x)
4. 0
7 | Belumucnute npegen 1. 2 5
lim 15x 2. 6
xl—r>r(l) sin3x 3. 5
4. 3
5. 1
1 1
8 Bbl‘-II/ICJ'IVIT.e NHTErpan 1. ~cosax +c L cosax + ¢
[ sin(ax)dx 2 0 a
3. cosax
9 | Belumcnute onpege- 1. 1 1
- 2. 0
NEHHbIN NHTerpan 3 05
fle Inxdx
10 | Bbluucnute 1.2(5v2 — 4 2
onpeneneHHblit 2 3\(/_ ) 3 (5‘/2 - 4)
nHTEerpan -SV2—4
x + —) dx
g
3agaHus ¢ KpaTKMM OTBETOM
No 3agaHue BepHbIn oTBET
1 | CoBOKynHOCTb BCex NepBoobpasHbix And dyHKUun f(x) Ha npomexyTke X HeonpeneneHH
Ha3blBaeTCs bIM UHTErpanom
2 | TabauuHbIn nHTerpan ot [ i—x paBeH [ d_x
X
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3 | AndbdepeHuman ot 2X paBeH 2xdx

4 | Ecnu gnga Bcex x u3 obnactu onpegeneHns oyHKUun f(x)BbINONHAETCS YyeTHOM
paBeHcTBO f(—x) = f(x), TO PYyHKUMS Ha3blBaeTCH. ..
5 | MHOXeCTBO, KOTOPOE HE COAEPXMUT ANIEMEHTOB Ha3blBaeTCs. ..

nycTbIM

3a0aHusa ¢ pa3BEPHYTbIM OTBETOM

3agaHue 1.
Mcnonb3yss onpegeneHne npegena YMCroBOW MocnefoBaTenbHOCTWU, AoKas3aTb, 4YTO

yucno 1 saBNsieTcst NpeaernioMm NocrneaoBaTenbHOCTU x, =n/(n+1) (n = 1,2,3,...).

PelueHune.
PaccmoTpum mogynb pasHocTu

1
n+1’

Ix, — 1] = L—1|=

n+1
BoabmeM nponsBofbHOE YNCHO ¢ > 0. HepaBEeHCTBO |x, — 1| < ¢ ByAeT BbINOMIHEHO, €Ccnun
1/(n+1)<e, T.€. NIPU n>1/e—1. B kauyectBe N BO3bMeM KaKoe-HI/I6y,EI,b HaTypalibHOE 4UCII0,

YOOBMNETBOPSIOLLEE YCNOBUIO N >1/¢—1, Torda 1/(N+1)<eW AN BCEX n =N BbINOJHEHbI
HepaBeHCTBa

1
|xn—1| —ES—<S.
Q1o mn O3Ha4aeT, 4YTo 1 ecTb npeanen nocriegoBaTesibHOCTU {n/n+1)}, T.e.

. n
lim — = 1.
n-oo ntl

3apaHme 2. Vcnonb3ysl onpegenieHne npederna YMCroBOi MocnedoBaTenlbHOCTW, [okasaTb, YTO
nocnegosatensHocTb { (—1)" + 1/n } pacxogutcs.

PelwweHne.
HyxHO JokasaTb, YTO HMKAKOE YUCIIO HE SBMAETCHA NpeaenoM AaHHOW nocneaoBaTenbHOCTY.

OTMEeTMM Ha YMCIIOBOW NPSIMON HECKONbKO YNeHOB MocnefoBaTenbHOCTM, Hanpuvep,
x;, =0,x, =3/2,%x3=-2/3,x,=5/4,xs = —4/5,x5 =7/6,%x1, = 13/12,x13 = —12/13 .Puc. 1

NOKa3bIBaE€T, YTO pacCToAaHMEe Mexay ABYMA COCEAHUMU HeHaMn nocnenoBaTesibHOCTU 6onbLue 1.

=1 xg T, 1 T
oie2is iy I o006 B 1
13 T3 (@) Typ Ty Ty 2
Pwuc.1

[lokaxeM, 4TO 3TO OENCTBUTENBHO Tak Ansa NobbIX ABYX COCEOHUX YNEeHOB. 3 3TUX 4neHoB oavH umeeT
YeTHbIN Homep n = 2k, 1

Xop =—=14+1/(2k) > 1.
CocefHui uneH NMeeT HeYeTHbI Homep 2k + 1 (unn 2k — 1), m

1 1
x2k+1 = —1 + m < O (MHM x2k_1 = —1 +m S 0)
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OTcropa cnefyer, vto |x, — X441 > 1.

o 1 1
[insi NpoOM3BOMBHOTO YMCMia a BO3bMEM OKPECTHOCTb EAMHUYHON AMMHBI — nHTepBan (a—3,a+3).

TioBble cocegHue uneHbl x, U x,.; 062 BMecTe He MOryT HaxoOuTCA B 3TOW OKPECTHOCTM, TaK Kak paccTosiHue

mMexay HuMm 6onblue 1. o kpanHe mepe OAMH M3 ATUX YNeHoB ByaeT nexaTb BHE OKPECTHOCTMU.

Takum obpasom, ans noboro yucna a cywecteyeT € = 1/2 Takoe, 4to ans nmoboro HaTtypanbHoro N

Hangetca n, paBHoe nmbo N, nubo N + 1 Takoe, 4to |x, —al > 1/2=¢. OTO M O3HA4aeT, YTO AaHHas

nocriegoBaTtesibHOCTb pacxXxoguTCA.

3apanue 3. BbiuvicnuTe uHTerpan [ /é dx (a > 0)

PeweHne.
MoabiHTerpanbHaa GYyHKUMSA onpedeneHa Ha nNpoMexyTke 0<x <a. Caenaem

NepeMeHHoOM x = asin’t, TA€ 0 <t < g Torpa:
dx A 2asintcostdt

) X
sint A _|—
a

t A arcsin

X
costA |1 ——
a

MpumeHss gopmyny 3aMeHbl nepeMeHHOM

e

X
J fa==9*

x=a?sint

— f _(a?sint) ————d(a’sint) —f 2sin?t Zasmtcostdt =

a—(a?sint)

sint
af (—sintcost) dt = 2a f sin?tdt = 2 | (1 — cos2t)dt =
cost

sin2t )
(t - ) + ¢ = a(t — sintcost) + ¢

Bosspaluascek OT nepeMeHHOM t CHoBa K NepeMEHHON X, Nnony4yaem:

aarcsin\[g—z\ﬁ ’1—£+C.
a (24 (24

3apaHue 4. Vicnonb3ys bopmyny MHTErPUpPOBaHMS MO YacTAM, HanauTe uHterpan [ xe*dx

PeweHne.
fxexdx = J-xd(el [x) = xe* — f e*dx =xe*—e*+c¢

3apanue 5. Haiftu npenen @yHkiyu, ucnoas3ys npasuio Jlonurans lim

xcosx—sinx

PeweHwue.
!
[Mpaswio Jlomuramns lim 22 = jim &
x-x9 9 x) x-x0 9 (%)
. Xxcosx — sinx 0 . €OoSx — xsinx — cosx ) xsinx . sinx
1m—=[—]=11m = lim — =lim—-——=
x—=0 x3 x=0 3x? x-0  3x x>0  3x

17
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1. sinx 1

=—=lim——=—=
3x-0 X 3
KpuTtepuu oueHmMBaHus bannbl
Nony4eH NosHbIA OTBET, COOTBETCTBYHOLLUNA YKa3aHHOMY peLLEHUIO. 3

NmeeTcs BepHaaA nocnenoBaTesibHOCTb BCEX 3TArNoB peLleHnd,
000CHOBaHHO nony4yeH BeprIl7I OTBET B Cliy4ae anroputmMa.

lNony4eH HenonHbIN OTBET, B LIENOM nepefaroLwLnin CyTb 3agaHng. 2
lMony4yeH HEBEPHbIV OTBET M3-3a BbIYMCIUTENBbHOM OLWNOKK, NPY 3TOM
UMeeTCH BepHas nocrneaoBaTenbHOCTb BCEX 3TaNoB peLleHus B criyvae
anroputma.

nnu

I'Ionyqu BeprIIZ OTBET, O4HAaKO MMEKTCA NponyCckn ogHOro nnn AByx 1
9TanoB peLweHnd

PelweHne He 3aBepLieHo, OAHaKO BEPHO BbIMNMOJIHEH XOTA Obl 0OAMH 13
9TanoB peLlleHund.

PeweHne He COOTBETCTBYET HM OQHOMY U3 KpUTEPUEB, NEPEHNCITIEHHBLIX 0
BbiLLE.

20.2. NMpomexyToyHasa aTrecTauumsa

MpomexyToyHass artTecTauMsi No OUCUUNMMHE OCYLLECTBMSETCA C MOMOLbIO CreaytLmx
OLIEHOYHBIX CPEACTB: 80MPOCO8 K 3K3aMEHY).

MepeyeHb BOMPOCOB K aK3aMeHy

1.
2.
3

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Uuncnosble MHOXecTBa. Onepaumm Hag MHOXEeCTBaMu;
TeopeMbl O TOYHbIX FPaHAX MHOXECTB;
Uucnosble nocnegoBaTenbHOCTU. BeckoHeYyHO Manasi nocnegoBaTenbHOCTb. OrpaHuyeH-
HocTb BMIT;
Cymma 6eckoHe4yHO ManbiX MocreaoBaTeflbHOCTEN, pas3HOCTb, anrebpandeckas cymma,
npou3BegeHne GECKOHEeYHO Maron MNocnefoBaTeNbHOCTM Ha OrpaHUMYEHHYHK nocrefoBa-
TENbHOCTb;
CBs3b 6eCKOHEeYHO Marnon n 6eckoHeYHOo 6onbLLIOW NocrneaoBaTEeNbHOCTY;
Mpegen ynucnosown nocnegoBaTtenbHOCTU. HeobxoamMmoe M 4OCTaTOYHOE YCNoBME CyLLeCT-
BOBaHMWs npegena YMcroBon nocnegoBaTenbHOCTU. TeopeMa O eQUMHCTBEHHOCTM Npeaena
YMCOBOW NOCNeoBaTENbHOCTY;
CeovicTBa NpeaenioB YMCNOBbIX NOCeA0oBaTeNIbHOCTEN;
MpenenbHbIN Nepexo B HepaBeHCTBAX YMNCIOBLIX NocrneaoBaTenbLHOCTEN;
Teopema BenepLutpacca (4519 MOHOTOHHOM NocrneaoBaTenbHOCTH);

Teopema 0 BMOXEHHbIX OTPE3KaXx;

Yucno e;

Teopema 0 CcyLeCcTBOBaHUN NpeaenbHON TOYKM OrpaHMYeHHON NocrneaoBaTenbHOCTY;
Teopema BonbuaHo-Beneplutpacca. Jllemma bopens;

BepxHuii U HXHWUIA Npefensl orpaHUYeHHON NocneoBaTensHOCTY;

Ycnosue Kol cxogumocTn 4McrnoBow nocrneaoBaTenbHOCTHU;

Cnocobbl 3aganuns dyHkumi. MNpegen dyHKumm;

OKBMBaANEHTHOCTb onpeaeneHnin npegena yHKLmm;

ApudmeTuyeckme onepaummn Hag npegenamm oyHkunn. OQHOCTOPOHHME Npeaens;
Teopema KoLwm 0 NpoOMexyToO4HOM 3Ha4YeHUn HenpepbiBHOW dyHKUMK. CrieacTeue;
CnoxHas gyHkums. Teopema 0 HENPEPbLIBHOCTN CIIOXHOWN (OYHKLNN;

MoHATME MOHOTOHHOW (PYHKLNKN. KpuTepuin HenpepbIBHOCTY A5 MOHOTOHHOM OYHKLUY;
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22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.
33.
34.

35.

36.

37.

38.
39.

40.

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

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.

O6paTHas dyHkumsa. Teopema 06 o6paTHOM yHKLUNN;

OCHOBHbI€ Knaccbl yHKLMI;

lNepBbIN 1 BTOPOM 3aMeyaTenbHble npeaensi;

CpaBHeHne 6eCcKkoHeYHO ManbIiX 1 6ECKOHEYHO BOMbLUNX BESNTUYNH;

Knaccudmkaums paspbiBoB HENPeEpPbIBHbIX (YHKLNIA;

OcHoBHbIe TeopeMbl 0 HenpepbiBHbIX PyHKUMAX (I 1 Il Teopema Benepwtpacca);

Ycnosue Kowu cyuiectsoBaHus npegena oyHKUnK;

lMoHATME paBHOMEPHO HenpepbiBHOW (PyHKUUK. Teopema KaHTopa 0 paBHOMEpPHOW Hernpe-
PbIBHOCTY;

MpoussogHaa yHKkUnKU. NeomeTpuyeckas nHTepnpeTauus. NoHAaTUe kacaTenbHOW U CEKy-
Len;

OAHOCTOPOHHAA Npon3BoaHas;

ApudmeTnyeckme cBoncTBa NPonU3BOLHbIX;

MponssoaHas cnoxHomn dyHkummn. MNpounssogHas obpaTHON YHKLMK;

MpounsBoaHble anemMeHTapHbIX PyHKUMI. [1pon3BoaHbIE OBGpaTHLIX TPUrOHOMETPUYECKNX
YHKLMI;

MpounsBoaHble norapudmMmnyeckon OyHKLMK, nokasaTenbHON OYHKUUK, CTEMEHHON QOYHK-
Lnn.

OundpdepeHumnan gyHkLMM ogHon nepemeHHon. OCHOBHbIE onpeaeneHuns, auddepeHuman
NPUBNMXEHHbIX BbIYNCIIEHWUNA;

MHBapuaHTHOCTL chopMbl nepBoro andpdepeHumana. Ctapwme npousBogHble. dopmyna
JlenbHuua;

OnddepeHumpoBaHne pyHKUMN, 3a0aHHON NapaMeTPUYECKN;

OcHoBHble Teopembl anddepeHumnansHoro ncuncrieHmst (Teopema ®epma, Teopema Pon-
nay;

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

Teopewma Jlarparxa (o6Lwmn cnyyan);

MpaBuno Jlonutansa packpbITUst HeonpeaeneHHoCTeNn;

®dopmyna Teunnopa;

®dopmyna Tennopa ¢ ocTaTouHbIM YneHoM B dhopme JlarpaHxa;

PaanoxeHne anemeHTapHbIX pyHKUNA B psabl Tennopa-MaknopeHa;

WccnepoBaHne yHKUMin. BTopoe gocTaTouHoe ycnoBue akcTpeMmymMa OyHKLNN.

Bbinyknasa n BorHyTasa yHKUMK. YCrosme BbIMyKNOCTU OYHKLMY;

MepBoobpasHas ¢yHkumn. OCHOBHas TeopeMa WHTerpanbHoro mcumicrieHus. Heonpepe-
NEHHbIN nHTEerpan.

OcCHOBHble CBONCTBA HeONpeAeNneHHbIX MHTErpanos.

3ameHa nepemMeHHON B HeONpeaeneHHOM nHTerpane.

WHTerpupoBaHmne no 4actsm.

lMoHATHe onpeneneHHoro nHTerpana.

"leomeTpuUyecKnin CMbICN UHTErpanbHON cyMmMbl. dusmyeckue npumMepsbl.

Cymmbl [Jap6y. NepBoe CBOMCTBO.

BTopoe ceorictBo cymm [JapOy.

TpeTbe n yeTBepTOE CBOMCTBA CyMM [apOby.

Jlemma Odapby.

Heobxoavmoe 1 4oCTaTo4YHOE YCNOBUE UHTEPUPYEMOCTU (DYHKLNN.

Knaccbl uHTerpupyemMbix pyHKUmnn. IHTerpupyemMocTb HenpepbIBHbIX (PYHKLNIA.
UHTerpnpyemMocTb HEKOTOPbIX paspbIiBHbIX (YHKLIUNA.

UHTerpnpyemMocTb MOHOTOHHbLIX OYHKLWA.

ConcTtBa onpefeneHHoro nHterpana.

dopmyna cpefHero 3HaueHus.

dopmyna HetoToHa-J1lenbHuua.

Uuncnosble psigbl. OCHOBHbIE MOHATMS.

Uuncnosble psagbl. [NpocTteiine TeopeMel.

CxoamMMoCTb NOSMOXUTENBHLIX PSAO0B. YCNOBUE CXOOAUMMOCTU MONOXUTENbHOro psga. ap-
MOHWNYECKUN psg.

Teopembl cpaBHeHMA psaoB. [Mprmepsi.

Mpun3Hakm Kowwn n Janambepa.

AbcontoTHasa 1 ycrnoBHas cxogMmocTb psigoB. Kputepuin Kown.
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,D,J'Iﬂ OoueHnBaHUA pe3yrnbTaTtoB O6y‘-IeHI/IF| Ha 3K3aMeHe WUCMNoJib3dyeTCcA 4-6annbHas LWwkana:
«OTJIMHHO», «XOPOLWIO», «yaOBNETBOPUTESNIbHO», «KHEYOOBJTIETBOPUTESTBHO».

Kputepum oueHnBaHnsa kKomneTeHuuin

YpoBeHb
cchopmmpoBaH
HOCTH
KOMMEeTEeHLMN

LLikana oueHokK

MonHoe cooTBeTCTBME OTBETA ODYyYatloLLeroca BCem
nepeYncrieHHbIM Kputepusam. ObyyaroLmncs gemMoHcTpupyeT
BbICOKWIN YPOBEHb BadeHusi MatepuanomM, OpueHTUpyeTcsl B
npeameTHor obnacTun, BepHO OTBEYaeT Ha BCe JOMNOMNHUTENbHbIE
BOMNPOCHI.

[NoBbILLEHHbIN
YPOBEHb

OTnunyHo

OTBeT Ha KOHTpOJ'IbHO-VISMepVITeJ'IbeIVI maTtepuan He
COOTBETCTBYET OAHOMY UM OBYM U3 NepeynCcneHHbIX nokasaTtenen,
HO o6yqarou.|,vu7|c;| AaeT npaBuiibHble OTBETbI HA AONOJIHUTENbHbIE
BOMpPOCHI. ,D,OﬂyCKalOTCFI OoLNGKM npwn Bocnpomn3sengeHnn 4actum
TEOPETUNYECKUNX NOJTIOXXEHWN.

BbasoBbIl
YPOBEHb

XopoLuo

OTBET Ha KOHTPOJIBHO-U3MEPUTESBHBIV MaTepuan He
COOTBETCTBYET MobbIM TPEM 13 NEPEYUMCIIEHHBIX NOKa3aTenen,
obyvarowminca gaet HenosHble OTBETbI HA AONONTHUTENbHbIE
Bonpocbl. ChopMMpOBaHHbIE 3HAHWUST OCHOBHbLIX MOHATUNA,
onpeneneHun n TeopeM, ulydyaembix B Kypce, He Bcerga nosiHoe ux
NOHMMaHWeE C 3aTPYAHEHMSIMM NPY BOCMPOU3BEAEHMM.

MoporoBbii
ypOBEHb

YnoBneTBOpUTENbHO

OTBET Ha KOHTPONbHO-U3MEPUTENBbHLIV MaTepuan He
COOTBETCTBYET MOObIM YETLIPEM 13 NEPEYNCIIEHHBIX NOKa3aTenen.
O6yvarowunncs AEMOHCTPUPYET OTPbLIBOYHbIE 3HAHKSA (NMMGO0 nx
OTCYTCTBWE) OCHOBHbIX MOHATUI, ONpeaeneHnin u TEopem,
Mcnonb3yembix B Kypce.

HeynoBneTBopuUTenbHO
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