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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 MaTemMaTU4EeCKUX MCcnenoBaHum,
pacCcMOTpeHne pe3ynbTatoB W uvaewn, HeobxoouMMbiX AN U3ydeHUss  Opyrux
MaTeEMaTMYECKMX AUCUMNNUH; BblpaboTka HaBblkOB OOpaleHna C  M3yYyaembiM
MaTeMaTM4YecKnum annapaTom;

- BOCMUTAHNE KPUTUYECKOrO BOCMPUATUA MaTEMaTUYECKUX BbICKa3biBaHUM, NOBbILLIEHME
CTaHOapTOB MaTeMaTU4eCKOW CTPOroCTM M MOHMMaHUSA NpakTu4eckon 0BOCHOBAHHOCTM
n3y4aemoro maTtepuana n BblopaHHOro YpoBHSA CTPOrOCTU U3NOXKEHUS;

TOYHOCTU BbIMOMHEHNA MaTeMaTU4YECKUX

- pa3Butune MaTemaTnyeckomn MHTYNLUUN,

onepau,m7| N coBepLueHCTBOBaHNE obuwen KynbTYpPbl 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 pe3yrbTaTamMuM OCBOEHUs o6pa3oBaTeribHOW
nporpamMmbl (KOMNETEHUUAMU) U MHOUKATOPaMM UX AOCTUXKEHUA:

Kog HassaHue komneTeHuunm Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTsl
0obyyeHus
OlNK-1 | CnocobeH  npumeHaTb | OlK- 3HaeT OCHOBbI MaTe- | 3HaTb:
€eCTeCTBEHHOHay4Hble 1 | 1.1 MaTWUKK, PU3NKK, Bbl- | OCHOBHbIE MOHATUSA
obLienHxXeHepHble  3Ha- YUCINTENBHON TEXHU- | MaTeMaTUYECKOro aHanmaa u
HUSA, MeToabl MaTemaTu- K/ 1 NporpaMMuMpoBa- | ero MeTofbl, KOTopble
4yecKkoro aHanusa 1M Mo- HUS. NCNONb3YTCA ANS NOCTPOEHMUS
enmpoBaHus, TeopeTu- Mozenen n KOHCTPYMpOBaHNS
Aemp ’ P OrlK- | YmeeT pelwlaTb CTaH- A pyvp
4YecKkoro W 3JKCnepumeH- anropuTMoB peLLEHMS
1.2 AapTHble npodeccuo- ;
TanbHOro UccrneaoBaHns NpakTU4eCcKnX 3agav;
4 HanbHble 3a4aun C
B  npodeccuoHanbHom
NpUMEHEeHneM ecTe- .
OeATenbHOCTL. YMETb:
CTBEHHOHAY4HbIX U
NPUMEHATL MeToAbI
0oOLLEeNHXEHEPHbIX
_ MaTemMaTU4eCKoro aHanmaa gns
3HaHWA, METOAOB Ma- i
peLleHnsa npakTu4ecknx 3agav;
TeMaTn4eckoro aHa-
nusa n mogenuposa- .
Bnagetb:
HUS.
HaBblKaMu
KBanMdpuuupoBaHHoro Bblbopa
W aganTtaumm CyLLeCTBYOLLNX
METOO0B ANSA peLleHuns
npakTU4ecknx 3agay
OrlK- | MmeeT HaBbIkM BbIOO- | BnageeTt HaBblkamu
1.3 pa METOAOB PeLUEHNs | CaMOCTOATENbHOMO Bbibopa
3agad npodeccuo- METOA0B MaTeMaTUYEeCKOro
HanbHOWM OeATeNbHO- | aHanuaa s pelleHus
CTM Ha OCHOBE Teope- | pasnNuyHbIX 3agay; HaBblKamu
TUYECKUX 3HAHWMA. NCnonb30BaHUA METOLOB
peLLeHns Krnaccu4eckux sagay
MatemaTnyeckoro aHanmsa ans
pelleHnsa pasnuyHbIX
€eCTeCTBEHHOHay4YHbIX 3a4ay;




pelleHuns 3aaad.

HaBblKaMW aHalrin3a u
MHTEepnpeTaunmn pe3ynbTtaTtoB

12. O6beM gUcuUNIuHbI B 3a4eTHbIX eanHMuax/yac — 12/432.

dopma NpoMeXyTOYHOW aTTecTaumn: 9K3aMeH

13. TpyaoemkocTb No Buaam yuyebHon paboTbl

TpyooeMKOCTb (4achl)
. Mo cemecTpam
Bupg y4ebHol paboTbl
Bcero
1 cem. 2 cem. 3 cem.
AyOVTOpHbIE 3aHATUSA 242 68 64 50
B TOM 4uncne: nekuum 100 34 32 34
npakTnyeckme 82 34 32 16
nabopartopHble
CamocTosiTensHas paborta 142 40 44 58
Ok3ameH 108 36 36 36
WToro: 432 144 144 144
13.1. CopgepxaHue gUCUUNIUHbI
Peannsauus
pasgena
Ne n/n HaumeHoBaHue pasaena Comepkame pasnena ANCLMIINHLI ONCUMMIUHBI C
OVCUMNIUHBI NMOMOLLbLO
OHnamnH-Kypca,
QYMK*

1. Jlekuum

11 Teopus MHOXeCTB. Yucnosble
MHOXeCTBa

MHoxecTtBa. OnepauuMmM Hag  MHOXeCTBaMM.
CaolicTBa onepauui nepeceveHusi, o6beanHeHus

pasHoCcTH, [EeKapToBOro npov3BeaeHus.
MHoXecTBO  HaTypanbHblX  uucen.  MeToa
mMaTeMaTN4eCcKom UHOYKUNN. MoHsATMe

oTobpaxeHnsi. CueTHble MHOXecTBa. MHOXeCTBO
LernbIX YyMcen, MHOXECTBO paLMOoHarbHbIX Yncen.
CuyeTHOCTb MHOXeCTBa pauuoHanbHbIX YuUcen.
HecyeTHOCTb MHOXeCTBa BELLECTBEHHbIX YMUCen.
Mogaynb, abcorntoTHas BENM4YMHa ynucna.
[MpoMexyTkW, OKpecTHOCTU. TPpUHUUN BNOXEHHbIX
OTPEe3KOB.

OnemeHTapHble DYHKLMN BELLECTBEHHOIo
nepemeHHoro. buHom HbloToHa. OrpaHuyveHHble
MHOXecTBa. TouHble rpaHu MHoxecTB. CBoWCTBa
TOYHOM BEPXHEW M HWKHEW rpPaHM MHOXecCTBa.
MoHaTune nocrneaoBaTenbHOCTU "
noanocregoBaTeNbHOCTW.

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

1.2 Yucnosble
rnocnenoBaTefibHOCTU

BewecTtBeHHble u4ucna, Supremum, Infimum,
MpyHUMN BNOXEHHBbIX NPOMEXYTKoB, lNpeaensHas

https://edu.vsu.r
u/course/view.p
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To4ka MHOXecTBa. [Npegen nocnegoBaTenNbHOCTH.
YacTnyHbIv npefen. BepxHun u HYXXHWIA npeaensbl.

hp?id=11889

13

MoHaTne pyHKLMM ogHON
nepemeHHou. MNpegen yHkunm

[MoHATHe PyHKLMM OQHON NEPEMEHHOMN.
OnpepeneHue, cnocobbl 3aaaHns, YHKUNN,
3a/jaHHble C MOMOLLIbIO JTOFTMYECKMX BbIpaXXEHUMN.
Mpegen dyHkumm no Kown n no MNenHe.
OKBMBaNeHTHOCTb onpeaeneHnin. OOQHOCTOPOHHME
npegensl. CywecTBoBaHMe OOHOCTOPOHHUX
npeaenoB y MOHOTOHHbLIX oyHKUMA. CBONCTBA
npenenos (pyHKUMn. beckoHeyHo Marnble
(6onbLune) dyHKUUN, NX CPaBHEHME.
B3amevatenbHble npegensl. [MocTtpoeHne

rpadouKoB PYHKUUA.

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

14

lMoHATME NPON3BOAHON U
nepeoro andpdepeHumana
dyHKumKn. dopmyna Tennopa.

MpomnssogHaa  yHKUuMKU. [eomeTpudeckun wu
dusnyeckun CMbICH. OndpdepeHumnpoBaHue
aneMeHTapHbIX PYHKUNA. MpaBuna
anddepeHumnpoBaHus. NponssogHast obpaTHOW 1
cnoxHon yHkuun. [epsbin  guddepeHuman
dyHKkumKn. [lpomsBogHble w  guddepeHuymnansl
BbICLUMX MoOpsakoB. Teopembl Pepma, Ponns.
Teopembl 0 cpegHem JlarpaHnxa n Koww. Npasuno
Jlonutana  packpblTus  HeonpegeneHHOCTEN.
dopmyna Tennopa. OcTaToOuYHbIN yneH B
dopmyne Tennopa B hopme JlarpaHxa.
OKCcTpemym dyHKUNN. Heobxoaumble "
[OCTaTOYHbIE YCINOBUSA 3KCTpPeMyma. Bbinyknbie n
BOTrHyTble yHKUMK. Toudku nepernba. [NpusHakm
To4Yek nepernba.

WccnepoBaHne CBOWCTB (DYHKUMA C MOMOLLbIO
NPON3BOAHBIX.

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

15

WHTerpmposaHune yHKLMN
OAHOW NepeMeHHOoM

MepBoobpasHas PYHKUMK, cBoncTBa
nepBooOpasHbIX. HeonpegeneHHbli  MHTEerpan.
dopMyna 3amMeHbl NepeMeHHbIX, UHTerpupoBaHue
no yvactam. WHTerpupoBaHue paumoHanbHbIX W
uppaumnoHanbeHbIX  YyHKUUR.  UHTerpupoBaHue
TPUrOHOMETPUYECKMX U APYrNX TpaHCUEeHOEeHTHbIX
dyHkuun. OnpegeneHHbln wHTerpan PumaHa.
Ycnosue cywectBoBaHMA uWHTerpana Pumana.
dopwmyna HbtoToHa—/lenbHuua. Ceonctea
UHTerpupyemon yHkumn. Teopema O cpegHeM.
dopmyna 3aMeHbl nepemMeHHoOu "
WHTErpMpOBaHMNs MO 4YacTaM B OnNpeaerieHHOM
WHTErpane.

lMoHATME 0 HECOBCTBEHHOM MHTErpane.

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

1.6

Yucnosble pAanbl.
<DyH KUMOHalnbHbIE pAabl

Yucnoskle psabl. YacTnyHble CYMMBbI.
Cxognmoctb. CBoncTBa CXogdlMXca  psgoB.
Kputepuin Kown. MNpuaHakn cxogumocTn psgos C
NONOXMWTENBHBIMK  YneHaMu. 3HaKonepeMeHHbIe
psabl. AGconioTHas M yCroBHasi CXOOUMOCTb.
CaorictBa abCOMOTHO  CXOOALWIMXCS  PSOOB.
3Hakoudepeaytowmecs pagbl. MNMpusHak JlenbHuua.
3HakonepemeHHble psabl. [MpusHakn AbGensa u
Oupuxne. dPyHKUMOHANbHbIE psaapl n
nocrnefoBaTefnibHOCTH. PaBHomepHas "
HepaBHOMepHas CXOONMOCTb. Ycnosue
PaBHOMEPHOM  CXOAMMOCTU  DYHKLMOHANbLHOIro
psaga. HenpepbiBHOCTb, auddepeHunpoBaHne u
WHTErpnpoBaHue PYHKLMOHAmbHbIX pPSOoB.
CteneHHble psgbl. O6nacte CXxoAMMOCTU U
paguyc cXoAMMOCTU CTENEHHOro psaa.

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

1.7

CrteneHHble paabl, pagsl dypbe

Pagbl ®ypbe. OpToroHanbHble cMCTEMbI YHKLUNA.
KoadpdmumeHTbl dypbe. CxoammocTb psiga Pypbe
B Touke. [peacrtaBneHve dyHKumMn psagom Pypbe.

https://edu.vsu.r
u/course/view.p
hp?id=11889
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MpusHak [Oupuxne. T[lpeacTtasneHne yHKUURA
pagom  ®dypbe: cnydal nepuoauyveckon  u
Henepuoamyeckon  ¢yHkumun. [peacraBsneHue
dyHKuun psaom dypbe: criyyam Npom3BOSIbHOMO
NPoMeXyTKa, YeTHOW N HeYeTHOW YHKLMUK.
Uuterpan ®ypbe. [lpeacraBneHve  yHKUUIA
uHTerpanom dypeoe.

1.8

qDYHKLI,I/II/I HEeCKOJIbKNX
nepeMeHHbIX. BbasoBble NnoHATUA

OnpepgeneHne OyHKUMN HECKOTbKUX NEPEMEHHBIX,
3ajaHMe ee o006nacT 3HadyeHus, obnactu
onpegenenHus. [Mpeden yYHKUMM  HECKOMNbKMX
nepemMeHHbIX.

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

1.9

YacTHble Npon3BoaHbIe
PYHKLMN HECKOSBKNX
nepemeHHbix. AnddepeHunan

YacTHble npou3BodHble (PYHKUUM  HECKOSbKMX
nepemenHbix. [OuddepeHunan. OnpepeneHue,
npakTu4ecKkne NpumMepsbl 1 3agaHus.

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

1.10

KpaTHble uHTerpansi.
KpuBonuHenHble n
NOBEPXHOCTHbIE MHTErparnbl

OsoriHon wuHTerpan. Caonctea. [loBTOpHbIN
uHTerpan. BbluncneHve ABOWHBLIX WHTErpanos.
3ameHa nepemeHHOW B [OBOWHOM WHTerpane.
[BOMHON wHTerpan B MNOMSPHbIX KOOpAMHATax.
TponHow  wHTerpan. CsowctBa. [10BTOpHbIV
WHTerpan. BbluucneHne TPOWHBIX WHTErpanos.
3ameHa nepemMeHHOMW B TPOWHOM WHTEerpare.
MpunoxeHnst ABOMHOIO N TPONHOIO UHTErpasos.

KpvBonuHenHble  wHTEerpanbl MNepBoro  poga.
CeegeHve K  OMNpedeneHHoOMy  MHTerpany.
KpvBonuHenHeble nHTerpansl BToporo poga. Ceasb
C wHTerpanamum nepsoro poga. [lpunoxeHus
KpVBOMWHENHbIX wHTerpanos. $opmyna [puHa.
Mnowaab curypel. HesaBUCMMOCTL MHTErpana ot
nyTv NHTErpMpoBaHus. [BycTOpoHHME
NMOBEPXHOCTMW. OpueHTauus NMOBEPXHOCTMW.
[MoBepxHOCTHbIN  WMHTEerpan  MepBoro  poja.
Bbluncnenuve WHTerpanos. [MoBEPXHOCTHBIV
WHTerpan BToporo poga. oTok BEKTOPHOro nons
Yyepes MOBEPXHOCTb.

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

2. MpakTnyeckue 3aHATUA

2.1

Teopusa MHOXecCTB. Yucnosble
MHOXecTBa

MHoxectBa. Onepaumm Hag  MHOXeCTBaMu.
CaolicTBa onepauuii nepecedeHusi, 06beanHeHUs
pasHoCTu, AeKapToBOro npounsseneHus.
MHoxecTBO HaTypanbHbIX  4ucen. MeTop
MaTemMaTu4ecKon MHAYKUMN. MNoHaTme
oTobpaxeHunsa. CyeTHble MHOXecTBa. MHOXecTBO
LernbIX YMcen, MHOXECTBO paLMOoHarbHbIX Yncen.
CUyeTHOCTb MHOXeCTBa pauuoHanbHbIX 4YuUcen.
HecuyeTHOCTb MHOXecTBa BeLLeCTBEHHbIX YUCEr.
Moaynb, abcontoTHas Benn4nHa yucna.
[MpomMexyTku, OKpeCTHOCTU. TpUHUUN BRIOXEHHbIX
OTpPE3KOB.

OnemeHTapHble PyHKUUN BEeLlEeCTBEHHOro
nepemeHHoro. buHom HbloTOHA. OrpaHuyveHHble
MHOXecTBa. TOYHble rpaHn MHOXecTB. CBoncTBa
TOYHOW BEPXHEN W HWXKHEW rpaHM MHOXecTBa.
MoHsTne nocrnenoBaTenbHOCTH "
noanocnenoBaTenbHOCTU.

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

2.2

Yuncnosble
nocneaoBaTenbHOCTU

BeluecTBeHHbIe Yncna, Supremum, Infimum,

MpyHUMN BNOXEHHbLIX NpoMexXyTKoB, [NpeaensbHas
TOYka MHOXecTBa. Npegen nocnegoBaTenbHOCTU.
YacTuyHbIv npegen. BepxXHUM 1 HWXHUIA Npegensi.

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

2.3

MoHaTue hyHKLMM ogHON
nepemeHHon. MNpegen dyHkunm

MoHATME DYHKLMM OOHOW NEPEMEHHOWN.
OnpepeneHue, cnocobbl 3aaaHns, yHKUNN,
3a4aHHbIE C NOMOLLIbIO TOMMYECKNX BbIPaXKEHUN.
Mpegen dyHkumm no Kown n no MNenHe.
OKBMBaANEHTHOCTL onpeaeneHnin. OgHOCTOPOHHME

https://edu.vsu.r
u/course/view.p
hp?id=11889
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npegensl. CylwecTBoBaHne 0gHOCTOPOHHMX
NpeaernoB y MOHOTOHHbIX OyHKUMiA. CBoincTBa
npeaenos oyHKUMN. beckoHeyHo Manble
(6onbLune) dyHKUUN, NX CPaBHEHME.
3ameuvaTensHble npegensl. [locTpoeHne
rpacpmkoB PyHKLUNA.

24 [MoHATne npomssogHoOM 1 MpoussogHas dyHkumn. [eomeTpudeckmn wu | https://edu.vsu.r
nepeoro andpdepeHumana dumsmnyeckni CMbICH1. OunddepeHuupoBanme | u/course/view.p
dyHKunn. dopmyna Tennopa. 3afleMeHTapHbIX dYHKUMNA. Mpasuna | hp?id=11889

anddepeHumnpoBaHnus. MNMpounssogHasi obpaTHOM 1
CnoxHon  yHkumn. TMepBbin  anddpepeHuman
dyHkumn. MpomssogHble ©  audbdpepeHumanbl
BbICLUMX nopsiakoB. 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. [NpusHaku
Touek nepernbda.

MccnenoBaHne CBOWCTB (PYHKUMIA C  MOMOLLbIO
NPON3BOAHBIX.

2.5 UHTerpnpoBaHmne yHKumnin MepBoobpasHas dyHKLUMN, cBoncTBa | https://edu.vsu.r

OAHOW NepeMeHHOoM nepBoobpasHbiXx. HeonpegeneHHbI WHTerpan. | u/course/view.p
dopmyrna 3ameHbl NepeMeHHbIX, nHTerpuposaHve | hp?id=11889
no yactam. WHTerpupoBaHue pauMoHanbHbIX W
uppaumnoHanbHblX  dyHKUMR.  UHTerpupoBaHue
TPUrOHOMETPUYECKMX U OPYTUX TPaHCLEHOEHTHbIX
dyHKuMn. OnpegeneHHbli uHTerpan PumaHa.
YcnoBue cyuwectBoBaHusS uWHTerpana Pumana.
dopmyna HbtoToHa—I/lenbHuua. CsoicTBa
UHTEerpupyemon ¢yHkumm. Teopema O cpegHem.
dopmyna 3aMeHbl nepemMeHHom "
WHTErPUPOBaHUA MO 4YacTaM B oOnpegefieHHOM
WHTEerparne.
lMoHATne o Hecob6CTBEHHOM MHTErpane.

2.6 Yucnosble psgbl. Yucnosble psgbl. HacTUYHbIE CyMMBI. https://edu.vsu.r

DyHKLMOHanNbHbIE pAabl CxogumocTb. CBOMCTBA CXOAALLUXCS PAOOB. u/course/view.p
Kputepuit Kown. MNMpusHakn cxoaMMocTn psifos C hp?id=11889
NONOXUTENBHLIMM YNeHaMU. 3HaKoNepPEMEHHbIE
psgbl. AGCONOTHas U YCroBHast CXOOUMOCTb.

CaowicTBa abCoONTHO CXOOALLMXCA PSOOB.
3Hakouepegytowmecs pagbl. MNMpusHak JlenbHunua.
3HakonepeMeHHble psabl. MNpusHakn Abens n
Ovpuxne. PyHKLMOHaNbHbIE psifbl U
nocnegoBartenbHOCTU. PaBHOMepHas n
HepaBHOMEpPHasi CXOAMMOCTb. YCroBue
paBHOMEPHOMW CXOANMOCTU (DYHKLMOHAMNBHOIO
psga. HenpepbiBHOCTL, AnddepeHunpoBaHme u
MHTErpMpoBaHne OyHKLMOHANbHbIX PSOOB.
CreneHHble pagbl. O6nacTb CXOANMMOCTU U
paguyc cXogMMOCTU CTEMEHHOIO psiaa.

2.7 PYHKUNN HECKOMbBKMX OnpegeneHne yHKLMN HECKONbKUX NepemMeHHbIX, | https://edu.vsu.r
nepemeHHbIX. baszoBble NOHATUA | 3adaHue ee obnacTy 3Ha4YeHus, obnacTtu u/course/view.p

onpegeneHus. Npeaen MyHKUUN HECKOMNBbKUX hp?id=11889
NnepeMeHHbIX.

2.8 YacTHble Npon3BodHblE HacmHbie npou3godHbIe (hyHKUUU HECKOSTbKUX https://edu.vsu.r
PYHKLNN HECKOMBKNX nepemeHHbIx. JuebgpepeHyuan. OnpedeneHue, u/course/view.p
nepemeHHbix. AnddepeHunan rpakmu4eckue rpumepsl U 3adaHusl. hp?id=11889

29 KpaTHble uHTerpansi. OsoriHon wuHTerpan. Csonctea. [loBTopHbIV | https://edu.vsu.r
KpuBonuHenHble n WHTerpan. BbluMcneHne [BOMHbBIX WHTErpanos. | u/course/view.p

NOBEPXHOCTHbIE NHTEerpanbl

3ameHa nepeMeHHOW B [BOWMHOM WHTErparne.

hp?id=11889
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[1BOMHOM uWHTerpan B MNOMSPHbIX KoopAuHaTax.
TponHo  wuHTerpan. CsowctBa. [1oBTOpPHbIV
WHTerpan. BbluncneHne TPOWHBLIX WHTErpanos.
3ameHa nepemMeHHOW B TPOMHOM WHTerpane.
MpunoxeHnsa 4BOWNHOIO U TPOWMHOIO MHTErparnos.

KpuBonuHelnHble wuHTErpanbl MNepBoro poja.
CBegeHne Kk onpedeneHHoOMy  WHTerpany.
KpvBonuHenHble nHTerpansl BToporo poga. Cessb
C wHTerpanamum nepsoro poga. [lpunoxeHus
KPUBOSIMHENHbIX uMHTerpanos. dopmyna [puHa.
Mnowanb urypbl. HeszaBMCMMOCTb MHTErpana ot

nyTv WHTErpMpoBaHus. [BycTOpOHHME
NOBEPXHOCTW. OpwueHTauus NOBEPXHOCTW.
[MOBEPXHOCTHBIN ~ WMHTerpan  nepBoro  popja.
Bbluncnenuve WHTerparos. [MoBEepXHOCTHbIN

WHTerpan BToporo poaa. MNMoTok BEKTOPHOro nons
Yepes NOBEPXHOCTb.

13.2. Tembl (pasaenbl) AUCUUNIINHBbI U BUAbI 3aHATUNA

Ne
n/n

HavnmeHoBaHue Tembl
(pasgena) oucumnmmHbl

Buabl 3aHATUIA (KONIMYECTBO YacoB)

JNlekuun

MpakTnyeckune/
JlTabGopaTopHbl
e

CamocToaTernb

Bcero
Has paboTa

Teopvm MHOXECTB.
YuncnosBble MHOXeCTBaA

10

Yucnosble
nocrneaoBaTefibHOCTH

10

[MoHaTne pyHKLMM
OAHOWN NepeMeHHOMN.
Mpenen yHKLMK

10

MoHaTue nponssoaHom
1 NepBoro
onddepeHumana
dyHKUMn. dopmyna
Tennopa.

10

WHTerpupoBaHue
YHKLUNIA OOHOM
nepemMeHHom

10

Yuncnosble psabl.
PyHKUMOHaNbHbIE PAAbI

10

CTteneHHble psabl,
psabl dypbe

10

DYHKUMN HECKOMNBKUX
nepemMeHHbIX. basoBble
MOHATUA

10

YacTHble npon3BoaHble
beH KUMWN HECKOJTbKMNX
nepemMeHHbIX.

OudbepeHumnan

10




KpaTHble nHTerpans.
KpuBonuHenHbie n
10 | nogepxHocTHBIE 10 10 16 36

MHTEerpanbl

100 68 116 284

14. MeToan4yeckue ykazaHmAa Ans ody4aroLWmMXCcA No 0OCBOEHUIO AUCLUMNIIUHDbI

OcBoeHMe ANCUMNnHbBI CKNnagbiBaeTca n3 ayautopHon paboTbl (y4ebHON OeAaTenbHOCTH,
BbIMNOMIHAEMOM NOA PYKOBOACTBOM nMpernogasaTtenia) U BHeayauTOpHOM paboTbl (yyebHoun
AEATENbHOCTU, peanm3yemon obyyatoLmMmMcs CamoCTOATENBHO).

AyauTtopHass paboTa cOCTOMT M3 paboTbl Ha NEKUMSX U BbINOSIHEHWUSI MPaKTUYECKMX
3agaHMn B ob6bEMe, npedycMOTPeHHOM y4yebHbiM nnaHom. Jlekuusi npeacTtaBnsieT cobon
nocnefoBaTeNlbHOE U CUCTEMaTUYECKOe M3NoXeHne y4ebHoro maTtepuana, HanpaBneHHOe Ha
3HAKOMCTBO OOY4YalOLWMXCS C OCHOBHbIMM MOHSATUSIMA U TEOPETUYECKUMU MOSIOXKEHUSAMM
N3y4aemon OQUCUMUMINHBI.

JlIeKunoHHble 3aHATUA dopMupyloT 6a3y ONA NpaKTUYEeCKMX 3aHATUWA, Ha KOTOpbIX
NOSly4YEHHbIE TEOPETUYECKNE 3HAHUS NMPUMEHSAIOTCA ANSA PEeLleHUst KOHKPETHbIX NpPakTUYeCcKuX
3agay. Obyyvarowmmesa ng ycnewHoro 0CBOEHUsS ANCUUNIINHBI PEKOMEHOYETCSA BECTU KOHCNEKT
NeKuMn N NPaKTUYECKUX 3aHATUN.

CamocTosaTenbHasa paboTa npegnonaraet yrnybnéHHoe nsyyeHme oTaenbHbIX pasgernos
ANCLUMNIIMHBI C UCNOMb30BaHMEM NUTepaTypbl, PEKOMEHOOBAHHOW npenogaBaTtenemM, a Takke
KOHCMEKTOB NeKuur, KOHCMEeKTOB MpakTU4Yeckux 3aHaTuin. B kayectBe nnaHa [gng
CaMOCTOATENbHON paboTbl MOXET ObiTb Mcnonb3oBaH pasgen 13.1 Hactodwen paboyen
nporpaMmmbl, B KOTOPOM 3a(pMKCMpOBaHbl pasgensl ANCUMNINHBL N NX coaepxaHue. B pasgene
13.2 paboyen nporpamMmmbl ONpeaensieTca KoM4ecTBO YacoB, OTBOAUMOE HA CaAMOCTOATESNbHYHO
paboTy Mo Kaxgomy pasgeny aucumninHbl. bonbluiee KONMYECTBO YacoOB HA CaMOCTOSTENbHYHO
paboTy oTBOoAMTCS Ha Hambonee TpyaAHble pasgenbl AUCUMMAMHBL. [na camMoCTOATENbHOro
N3y4YeHUs OTAenNbHbIX pasgesioB AUCUUMNNHBLI UCNOMb3YETCS NepeveHb nuTepaTypbl U Apyrnx
pecypcoB, mnepeyvncneHHblx B nyHktax 15 u 16 Hactoswen paboyen nporpammbi.
Ob6gas3aTesnibHbIM 9NEMEHTOM CaMOCTOATENbHOM pPaboTbl ABNSETCS BbINOMIHEHME LOMALUHErO
3agaHus.

YCNewHoCTb OCBOEHUS OUCUMMIANHBI ONpeaenseTcsa CUCTEMATUYHOCTLIO WU rnyOunHOM
ayanTOpPHOM 1 BHeayaMTOpHOM paboTbl obyyatoLlerocs.

Mpn Mcnonb3oBaHWM AWCTAHUMOHHBLIX OOpa3oBaTenbHbIX TEXHOMOMMA U 3MNEKTPOHHOIO
obyyeHns TpebyeTcs BbINOMNHSATL BCE yKasaHUs npenogaBaTerierl, BOBpeMsi MOAKMoYaTbCs K
OHManH-3aHATUSAM, OTBETCTBEHHO NOAXOAUTb K 3aAaHMAM AN CaMOCTOSATENbHOW paboThI.

B pamkax gucumnnuHbl npegycMOTPEHO NpoBedeHue TPEX TeKywux aTTtecTaumm 3a
cemecTp. PesynbTaTtbl Tekyllen ycneBaeMoOCTW Y4YUTbIBAOTCHA MNPU BbICTABMIEHUN OLIEHKU MO
NPOMEXYTOYHOM aTTecTaumm B COOTBETCTBMM C nonoxeHnem 1 BI'Y 2.1.04.16-2019
«[lonoxeHne 0O TeKywenhn U NPOMEXYTOYHOM aTTecTauum 3HaHWW, YMEHUA U HaBbIKOB
obyvarowmxca Ha dakynbTeTe KOMMNbIOTEPHbIX Hayk BoOpoOHeXCcKoro rocygapCTBEHHOMO
YHUBEPCUTETA C UCNONb30BaHNEM BannbHO-PENTUHIOBON CUCTEMbIY.

OOGy4yeHne nnL ¢ orpaHNYEHHBIMU BO3MOXHOCTSIMU 3[0POBbsi OCYLLECTBIISETCS C Y4E€TOM
NX MHOMBUOYANbHbLIX NCUXOMU3NYECKUX OCOBEHHOCTEN U B COOTBETCTBUM C MHAMBUAOYAIbHOM
nporpaMmmon peabunutaumun. Ons nuy ¢ HapyLeHneM crnyxa npy Heob6xoaMMocTu AonycKkaeTcs
MPUCYTCTBME Ha NEKUUSIX U NPaKTUYECKUX 3aHATUAX acCUCTEHTa, a Takke CypaonepeBoavmKoB
n TndnocypaonepeBoaunkoB. MNMpomexyToyHas aTTectaums Ans nuy C HapylweHusiMM crnyxa
NPOBOAMTCS B MUCbMEHHOW ¢hopMe, Npu 3TOM WUCMOMb3YTCA OOLIME KPUTEPUU OLEHMBAHMS.
Mpu HeobGXxo4MMOCTM BpeMsi MOArOTOBKM Ha 3ayeTe MOXeT ObiTb yBenuyeHo. Onsa nuuy ¢
HapyLLeHNeM 3peHust JonyckaeTcs ayamanbHoe NpeaocTaBneHne MHgopmauum (Hanpuvep, ¢
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NCNoNb30BaHMEM MPOrpamMM-CUHTE3aTOPOB peyun), a Takke WCMNOoMb30BaHWE Ha neKumax
3BYKO3amnuCbIBaLWNX YCTPOUCTB (AMKTOOHOB U T.4.). Ha nekumnsax n npakTu4ecknx 3aHATUSX
npy Heobxo4MMOCTU JONyCKaeTCsa NPUCYTCTBUE accucteHTa. Npn npoBeaeHUn NPOMeEXyTOHHOM
aTTecTauum gns nuy ¢ HapylweHMeM 3peHust TECTUpPOBaHME MOXET OblTb 3aMEHEHO Ha YCTHOE
cobecepoBaHne no sonpocam. Npn HeobxoaUMOCTU BpeMsi NOArOTOBKM Ha dK3aMeHe MOXeT
OblTb yBenunyeHo. [Ons nuy C  HapyweHusiMM OMOPHO-ABUraTenbHOro annaparta npwm
HeobXxo4MMOCTU AonycKaeTCcs NPUCYTCTBUE aCCUCTEHTA Ha NEKUMUSAX U NPaKTUYECKUX 3aHATUAX.
[MpomexyTodHaa aTTectauus Ons Nuy C HapyleHUsIMU OMOpPHO-ABUraTeNibHOro annapara
NpOBOANTCA Ha OBLUMX OCHOBAHUSX, NMPU HEOBXOAMMOCTU npoueaypa dk3aMeHa MOXeT ObiTb
peanu3oBaHa AUCTaHLUNOHHO.

15. lNepeyeHb OCHOBHOM U [OOMOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHasg nuteparypa:
Ne
n/n

McToYHMK

®duxrteHronby, .M. OcHoBblI MaTeMaTU4eckoro aHanuaa B 2-x 11. Tom 1-i. [OnekTpoHHLIN pecypc]:

1 | y4ebHuk. — AnekTpoH. aaH. — CI16. : JlaHb, 2008. — 441 c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=410

®duxrteHronby, .M. OcHoBbLI MaTeMaTU4eCKOro aHanusa. B 2-x TT. ToM 2-i. [QNeKTpOoHHLIN pecypc]:

2 | y4yebHunk. — AnekTpoH. aaH. — CI16. : JlaHb, 2008. — 466 c. — Pexum goctyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=411

duxTteHronsy, . M. Kypc guddepeHumanbHOro n MHTerpaneHoro ncumcnenns B 3-x TT.; y4ebHuk ans
By3oB : B 3 Tomax / I'. M. ®uxteHronbl. — 13-e u3ga., crep. — Cankr-lNetepbypr : NlaHb, 2022 — Tom 3 —
3 | 2022. — 656 c. — ISBN 978-5-507-44238-6. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
bubnuotedHas cuctema. — URL: https://e.lanbook.com/book/221270 (gata obpawerus: 01.05.2023). —
Pexum goctyna: ans aBTopms. nornb3oBaTenen

0) gononHuTenbHasa nuTeparypa:
Ne
n/n

MNcToYHMK

Oemugoswny, B. . CoopHMK 3a4ad 1 ynpaxHeHnn no matemaTtndeckomy aHanuay / b. M. Jemugosny. —
25-e n3g., ctep. — CaHkr-lNeTepbypr : JlaHub, 2023. — 624 ¢. — ISBN 978-5-507-47148-5. — TekcT :
3NEKTPOHHBbIN // JlaHb : aneKkTpoHHO-bubnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
(naTta obpalueHus: 01.05.2023). — Pexum goctyna: Ans aBTopu3. nonb3oBartenen. 2 bepman, I'. H.
CO6opHuK 3agad no Kypcy maTematumyeckoro aHanmaa / I'. H. bepmaH. — 11-e n3g., ctep. — CaHKT-
MeTepOypr : NlaHb, 2023. — 492 c. — ISBN 978-5-507-46033-5. — TeKCT : 3NeKTPOHHbIN // J1aHb :
3MNeKkTpoHHO-6ubnunotevHas cuctema. — URL: hitps://e.lanbook.com/book/295943 (nata obpalleHus:
01.05.2023). — Pexwum goctyna: Ans aBTopu3. NoNb3oBaTeNnen.

Bepman, . H. C6opHUK 3agay no Kypcy matemaTunyeckoro aHanumaa / . H. bepmaH. — 11-e n3g., ctep. —
CankT-MNeTepbypr : IlaHb, 2023. — 492 c¢. — ISBN 978-5-507-46033-5. — TeKCT : aNeKTPOHHbIV // JlaHb :
aneKkTpoHHO-6ubnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/295943 (gata obpalieHus:
01.05.2023). — Pexum goctyna: ons aBTopuM3. Nonb3oBaTenemn

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypcbl (0duLmnanbHble pecypcbl UHTEPHET):
Ne

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

2 | OnekTpoHHO-6ubnuoteyHasn cuctema "YHuepcuteTckas 6ubnuorteka online"; http://biblioclub.ru/

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

4 | OnekTpoHHO-6ubnuoTevHas cuctema "KoHcynbTaHT ctygeHTa": http://www.studmedlib.ru

5 | OnekTpoHHbI yHMBepcuteT BIY: https://edu.vsu.ru/

Pecypc

16. NMepeyeHb y4e6HO-MeTOANYECKOrO o6GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne McTouHnK
n/n
1 Hemungoswny, B. M. CO0pHUK 3a4ady n ynpakHeHW No MaTemaTtudeckomy aHanusy / b. . lemngoBud. —
25-e n3g., ctep. — CaHkr-lNeTepbypr : JlaHb, 2023. — 624 c. — ISBN 978-5-507-47148-5. — TekcT :
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3NEKTPOHHBIN // JlaHb : aNeKkTpoHHO-6nbnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/332675
(nata obpawenuns: 01.05.2023). — Pexum goctyna: ansa aBTopus. nonb3osatenen. 2 bepman, M. H.
C6opHuk 3agay no kKypcy matematunyeckoro aHanmsa / . H. bepmaH. — 11-e u3g., ctep. — CaHkT-
MeTepbypr : NaHb, 2023. — 492 ¢. — ISBN 978-5-507-46033-5. — TeKCT : aneKTpoHHbIN // JlaHb :
3aneKTpoHHo-6ubnnoTteyHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTta obpalueHus:
01.05.2023). — Pexwum goctyna: Ansi aBTopu3. Nonb3oBaTeNen.

BepmaH, . H. C6opHuK 3agay no kypcy matematmnyeckoro aHanusa / . H. bepmaH. — 11-e n3g., ctep. —
CankT-MNeTepbypr : JlaHb, 2023. — 492 c¢. — ISBN 978-5-507-46033-5. — TeKCT : aneKTpOHHbIV // JlaHb :
3NeKTPOHHO-0MbnmnoTteyHas cuctema. — URL: https://e.lanbook.com/book/295943 (naTa obpalieHus:
01.05.2023). — Pexum gocTyna: Ans aBTopu13. Nonb3oBaTenemn

17. OOpasoBaTesfibHbleé TEXHONIOrMK, MUCNOfib3yeMble NpuU peanusauum y4ebHOWM
AUCLUMNIINHBLI, BKIOYasa AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue)

Mpn peanusauum AMCUMMNIMHBI MOTYT WCMONb30BaTbCA TEXHOMOrMU 3NEKTPOHHOMO
oby4yeHns N OMCTaHUMOHHble obpasoBaTtenbHble TexHonormn Ha 6ase noptana edu.vsu.ru, a
Takke Apyrve OOCTYMHble pecypcbl ceTn NHTepHeT.

18. MaTtepnanbHoO-TeXHU4YECKoe obecrneyeHme ANCUUNIIUHBI

Ayantopusa Ona NEeKUMOHHBIX 3aHATUIA: MyNbTUMeOna-npoeKTop, 3KpaH ANa NpoekTopa,
KOMMNblOTEP C BbIXOAOM B ceTb «WHTepHeT». CneuvanumsmpoBaHHas wmebenb (cTonbl
y4yeHun4yeckme, cTynbs, gocka). lNporpammHoe obecneveHune: LibreOffice v.5-7, nporpamma ans
npocmoTpa grannos opmaTta pdf, bpaysep.

AyauTtopus  Onsi  NpakTUYEecKUX 3aHATMI:  cheuuwanu3vpoBaHHas Mebenb  (cTonbl
y4eHUuYeckune, CTyrnbsi, 4OCKa).

Ayantopus ona nabopaTopHbIX 3aHATUIA: KOMMNBIOTEPBI C BbIXOAOM B CETb «IHTEPHET» 1
AOCTYNOM K 3MEKTPOHHbIM BUBNMOTEeYHbIM cucTemMam, crneumanmsaMpoBaHHaa mebenb (CTonbl
y4yeHn4yeckmne, ctynbs, gocka). lNporpammHoe obecneveHune: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos hopmaTta pdf, bpaysep.

19. OueHou4Hble cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopsdoK OLUEHKM OCBOeHMA oby4yallmmucsa yd4ebHoro maTepuana onpegensercs
coaepXaHueM crieayoLmnx pasaenos AUCLUUNMUHBI:

HavmeHoBaHue WHamnkaTtop(bl)
rll\;gn pasgerna oUcUMnmHbl Ko“&';?;?” OOCTMXKEHNSA OueHouHble cpeacTBa
(mogyns) H KOMMNEeTEeHL MM
Teopust MHOXeCTB. OnK-1.2, OMK-
1 | Yucnosbie MHOXECTBA OnK-1 1.2, OMNK-1.3 KoHTponbHasa paboTa
Yuncnosble OrlK-1.2, OrK-
2 nocreanoBarTenbHOCTU OrK-1 1.2, OlNK-1.3 KoHTponbHas pabota
MoHaTune dyHKUMK : :
3 | ogHoM nepemMeHHOMN. OrK-1 Orik-1.2, OK KoHTponbHas paboTta
1.2, OlNK-1.3
Mpenen yHKunK
[NoHaTMe npousBoaHoOM
n nepBoro Or1K-1.2, OlK-
4 oMdbdepeHLmMana OrK-1 1.2, OMK-1.3 KoHTponbHasa paboTa
DYHKLMN. $opmyna
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HavnmeHoBaHwue WHankaTop(bl)
I"I\;I%I pasgena gucumniunHbl KON;';"(?;)eH OOCTUXEHNS! OueHouHble cpeacTBa
(moayns) H KOMNeTeHummn
Tennopa.
WHTerpupoBaHue
/ . OrK-1.2, OMNK-
5 | cbyHKuMI § ofHOM OrK-1 1.2, OMNK-1.3 KoHTponbHasa paboTa
nepemMeHHon
Yncnosble psaabl. OrlnK-1.2, OrK-
6 DyHKUMOHanNbHbIE paabl OrK-1 1.2, OlNK-1.3 KonTponkHas pabota
CTteneHHble psaabl, psabl OrlnK-1.2, OrK-
7 dypbe OrK-1 1.2, OMNK-1.3 KoHTponbHasa pabota
dyHKUMK HECKONbKNX
Or1K-1.2, OlK-
8 nepemMeHHbIX. basoBble OriK-1 1.2, OMK-1.3 KoHTponbHasa pabota
NOHATUSA
YacTHble npou3BOAHbIE
YHKUMN  HECKONbKUX Or1K-1.2, OlK-
9 NepeMeHHbIX. OriK-1 1.2, OMK-1.3 KoHTponbHasa paboTa
OunddepeHumnan
KpaTHble  wHTerpansl.
KpuBonuHeriHble " OrlK-1.2, OrK-
10 NOBEPXHOCTHbIE OrK-1 1.2, OlNK-1.3 KoHTponbHas pabota
NHTerparnsl
MpomexyToyHas aTTecTauus
[MepeyeHb BOMPOCOB K 9K3aMeHy
dhopma KOHTPOSS - 3K3aMeH

20. TunoBble oOLEHOYHbIE cpeaAcTBa M MeToAMYECKMe MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUs

20.1. TeKyLWw M KOHTPOSb yCeBaeMocCTun

KoHTponb ycneBaemocTu no AUCLMMNNMHE OCYLLECTBSIETCS C MOMOLLbIO CreayHLMX OLEHOYHbIX

cpencTB: KOHTPOJIbHaA paGOTa.

MepeyeHb 3aa4aHUN ANA KOHTPOJbHbIX paboT

KoHTponbHas pa6oTta Ne 1
BapwuaHnT 1

[lokaxkute ¢ noMoLbio MeToA4a MaTeMaTUYECKOW MHAOYKLUNN, YTO
n? —6n+ 12 >0 AnNga nNobdoro n € N.
[MycTb X HenycToe, OrpaHUYEHHOE MHOXECTBO, -X — MHOXECTBO 3fIEMEHTOB Buaa —X
(x € X). JokaxwuTe, 4TO
inf(—X) = —supX.
Mcnonb3ys onpefeneHne npegena YncnoBon nocneaoBaTenbHOCTU, oKa3aTb, YTO YnUC-
no 1 siBNgeTcda npeaeniom nocrneaoBaTenbHOCTN x, =n/(n+1) (n=1,2,3..).
Hantun
lim (Vn? + n —n).

n—-oo

BapuaHT 2

[okaxknte ¢ NOMOLLbIO MeToda MaTeMaTUYECKON MHOYKLNN, YTO

4n? —12n +9 > 0 gnga Ndoro n € N.

MycTtb X, Y HenycTble, OrpaHNYeHHbIE MHOXECTBA MONMOXUTENbHbIX Yncen, Z — MHOXeCT-
BO 9NIEMEHTOB BUAa z =x-y (x € X,y € Y). [lokaxute, 4To
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infZ = infX - infY.
J[lokasaTb, 4TO

lim (55) = 0.

lim (Vn +1 - 2v/n).

Hantun

KoHTponbHas pab6oTta Ne2

BapuaHT 1

Onpegenntb 06nacTu CyLeCcTBOBaHMS U MHOXECTBO 3HaYeHWU criegytowien OyHKLMM
a. y=(C-1D~

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

a. ¢(x) =x%4yP(x) = 2%
BbIscHUTL, gBngeTcsa N1 PYHKUMS Nepuoanydeckon, 1 onpenennutb ee HaMMmeHbLIUn ne-
puoa, ecnm

a. f(x) = Acoslx + BsinAx.

Hantn
(1+mx)"*—(1+nx)™

a. lim

x-0 x2

,mmn € N.
Hantun
o V1+2x—-3
m—-—--.
x4 \fx =2

BapuaHT 2
Onpepgenutb obnactu cyLweCcTBOBaHNSA N MHOXECTBO 3HaYeHUN cnefyowen dyHKLmMm

Yy = arcsin (lglx—o).
Hantn ¢(¢(0), p (), ¢ (), (¢ (x)), ecrm
1
$(x) = sgnx, P(x) = —.

X
BbIscHUTL, siBNAeTcsa nv OyHKUMS Nepuoanyeckon, 1 onpeaennTtb ee HauMeHbLnn ne-
puoa, ecnm

f(x) = sinx + sin(x\/f)..

Hantn
(2x — 3)?°(3x + 2)3°
x1—>ng> (2x + 1)30
Hantn
o Vl1=x-3
lim ————.
x>-8 2+ x

KoHTponbHasa paboTta Ne3

BapuaHT 1
Hauntn npeoen

a. lim &
x—0 sin®x

C NoOMOLLbIO «e — §» PacCy>KOeHU AokasaTb HEMPEPbIBHOCTb OYHKLIMM
a. y =sinx

OnpegenuTb TOYKM paspbiBa YHKLMKN U UCCefoBaTh XapakTep 3TUX TOYEK, ecrnn

sinx

Ncxopa 3 onpegeneHvus NpovM3BOAHOW, HEMOCPEACTBEHHO HAWTU NMPOU3BOOHYK (PYHK-
ummn

12



a. y= i
HanTtu nponssBoaHyo yHKLNN

(@ =x)P
YT A+ 0
BapuaHT 2

HanTtu npegen

1
X2
a. lim (G50
C noMoLLbIO «& — §» pacCyXaeHu AokasaTb HENPepPbIBHOCTb OYHKLMK
a. y = cosx
Onpepenntb TOYKM pa3pbiBa PYHKLMU U UCCneoBaTh XapakTep 3TUX TOYEK, ecriv
x-1 x
Mcxogs s onpeneneHna nNpon3BogHOM, HEMOCPEACTBEHHO HAWTU NPOU3BOAHYIO OYHK-
uunm
a. y=+x.
HanTtu nponsBoaHyo yHKLNN

_xP(1—-x)1
T 14x

KoHTponbHas paboTta Ne4

BapwuaHT 1
Hantu andpdepeHuman gyHKLMmM y

a. y=iln

2a x+a

MycTb u n v gBaxabl ouddepeHUnpyemMble PYHKUUN OT NepeMeHHon x. Hantu 42y, ecnn
a. y=u"™"

x—a

Onpepenntb 3Ha4YeHne BblpaXXeHUs
a. lim B
' x—0 Xx—sinx

Oﬂpeﬂ,eﬂMTb 3Ha4YeHne BblpaXeHns

a. lim x2e~001x,
x—>+00

HanTtu pasnoxeHue B psag Tennopa no cteneHsam x oyHKLmMn
y =In(1 + 3x + 2x?)

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

Oﬂpeﬂ,eﬂMTb 3Ha4YeHne BblpaXeHnsd

. xctgx—1
a. lim——

x>0 X

Onpe,u,enmb 3Ha4YeHune BblpaKeHnd

. X _
a. limx* 1t
x—-0

Hantn pasnoxeHue B pag Tennopa no cteneHam x pyHKuum
Yy = xc0s3x

13



KoHTponbHasa pabota Ne5
BapwuaHT 1

Hantn nnterpan

A3
a. fu% dx.

X

HanTtu nuterpan
1 dx

x x2

a. [sin
HanTtu nuterpan

f dx

sinZxcosx

HanTtu nuterpan
a. [In(x+V1+x2)dx.

f dx
xZ—x+2

BapuaHT 2

Hantn nnterpan

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

a. [—=

sinxcos3x

Hantn nnterpan

a. [xIn=dx.
1-x

f dx
3x2—-2x—1"

KoHTponbHas paboTta Ne6

Hantn nnterpan

BapwuaHT 1
[lokasaTb HENOCPEACTBEHHO CXOAMMOCTb pPsida U HanTU ero cymmy 2546
_1yn-1
a. 1-i4i iy E0
2 4 8 2

McecnepoBaTb cxoauMocTb paga 2556
a. 1-1+1-141-1+..
Monb3ysack kputepmnem Kowun, aokasaTb CXOAMMOCTb psaa

a sinx sin2x sinnx

5 +_22 ++2_n+

WcecnepoBaTb cxoauMocTb paga 2583
1000 1000-1001 1000-1001-1002
a — + .-,
1 1-3 1-3-5
McecnegoBaTbh CXOAMMOCTL 3HAKONEpeMEHHOro psiga 2668

in2
a. I (-Dr==

BapuaHT 2
[lokasaTb HenocpeacTBEHHO CXOOMMOCTbL psda U HanTu ero cymmy 2547
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1 1 1 1 1 1
a (G+3)+(Gra) o+ (Gmrm) v
2. WccnepoaTb cxognmMocTb psiga 2558
a, Lylyloogio
1! 2! 3! n!

3. MNonesyace Kputepmnem Kowm, okasatb pacxoanMocTtb paga 2577.1

1 1 1
a. Viz + V23 Tt Jn-(n+1) +
4. WccneposaTtb CXo0OMMOCTb psiga 2584
4 4-7 4-7-10
a -t+—+-—
2 2-6 2-6-10

5. WccnepoBaTb CXO0AMMOCTb 3HaAKONepeMeHHOro psiga 2669

[ee] . \/ﬁ
;(_1) n+ 100

Kputepumn oueHnBaHnsa KOHTPOMbHbIX paboT
—0-24 6banna — «HeyaoBNEeTBOPUTENBHO»
— 25-34 6anna — «yaoBrneTBOPUTENBHO»
— 35-44 6anna — «XopoLLO»
— 45-50 6annoB — «OTANYHO»

anBeAéHHble HUXe 3aaaHnA pekoMmeHAayeTCcA ncnonb3oBaTthb Npu npoeeaeHUU AMarHoCTU4eCKux
pa60T ANA OLEeHKU OCTAaTOUYHbIX 3HAaHUW NO AUCLMUNIINHE

3apaHusa c BbIOOpoOM oTBeTa

Ne 3apaHue BapuaHTbl oTBETa BepHbIn oTBET
1 | C nomoLubio onepauun 1. (ANB)NC 4. (ANB)NC
obbeanHeHNA 1 2. AuB)ucC
nepeceyeHuns 3anncaTb 3. (ANB)U(CNB)U(ANC).
MHOXeCTBO, CoCTosILee
N3 3NIEMEHTOB,
npyvHagnexawmnx Bcem
Tpem MHOXecTBaMm A, B,
C.
2 | C nomoLlbto onepauuni 1. (ANB)NC 4. AuB)uC
obbeanHeHNA U 2. AuB)ucC
nepeceveHuns 3anucaTb 3. (ANB)u(CNB)uU(ANCQC).
MHOXeCTBO, COCTosILee
N3 3NeMEHTOB,
npvHagnexawmx xoTs
Obl OAHOMY U3 Tpex
MHoOXecTB A, B, C.
3 | Ykaxute obnactb 1. [-3;+)
1 [—35+)
onpeaeneHnsa oyHKunn 2. [_E; +00) 3
y =53+ —1 3. (0;3)
4. [-3;10)
4 | Haitrn lim 32230 1.5 5
n-o n3+1 2.0
3.0.2
4. npegena He cyulecTByerT.
5 | Haittu lim (VnZ +n - % 8-2 0.5
n) 3.05
4. npepgena He cyllecTByerT.
6 | Bbluncnure 1. 3x 3sin(3x)
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NPOuN3BOAHYH GOYHKLMM 2. sin(x)
y = sin(3x) 3. 3sin(3x)
4. 0
7 | Belumucnute npegen 1. 2 5
tg 15x 2. 6
xl—r>r(1) sin3x 3. 5
4. 3
5. 1
1 1
8 Bbll-II/ICJ'IVIT.e nHTErpan 1. ~cosax +c L cosax+ ¢
[ sin(ax)dx a
2. 0
3. cosax
9 | Bbeluucnute onpege- 1. 1 1
- 2. 0
NEeHHbIN nHTerpan 3 05
e
J; Inxdx
2 2
10 | Bbluucnute ) 1. 5(5\/5_ 4) 2 (5vZ - 4)
onpeaeneHHbIn 2 5VI—4 3
NHTErpan ' -
x + —) dx
J (o
3afaHns ¢ KpaTkMM OTBETOM
Ne 3agaHue BepHbin oTBET
1 | CoBOKynHOCTb BCeXx NepBooOpasHbix And dyHKuun f(x) Ha npomexyTke X HeonpeaeneHH
Ha3blBaeTcs bIM MHTErpanom
2 | TabnuuHbIn nHTerpan ot [ i—x paBeH [ ﬂ
X
3 | OndpdpepeHuman ot 2x paBeH 2xdx
4 | Ecnu gns Bcex x u3 obnactun onpegenenHns oyHKuun f(x)BbINONHAETCS YeTHOM
paBeHcTBO f(—x) = f(x), TO QYHKUMS Ha3blBaEeTCS. ..
5 | MHOXeCTBO, KOTOPOE HE COOEPXKMUT ANIEMEHTOB Ha3bIBaETCH. .. nyCTbIM

3agaHus ¢ pasBEPHYTLIM OTBETOM

3apaHmue 1.
Mcnonb3yss onpegeneHne npegena YMCroBOW MNOCnenoBaTenbHOCTWU, AoKas3aTb, 4YTO

yucno 1 aBnsAeTcs Npeaernom nocrneaoBaTenbHOCTU x, =n/(n+1) (n = 1,2,3,...).

PeweHne.
PaccmoTpum mogynb pasHocTu

n 1
= 1 = [ 2o =1 = .

BosbmeM npoun3BoribHOE YUCNO & > 0. HepaBeHCTBO |x, — 1| < ¢ OyAeT BbINOMHEHO, €Cnu

1/(n+1)<e, T.6. MIPU n>1/¢—1. B KayecTBe N BO3bMEM Kakoe-HUOYy[db HaTyparnbHOe 4ucro,

yAOBreTBOpsitoLLIee YCNOBUMIO N >1/¢—1, Torga 1/(N+1)<eW AN BCEX n =N BbINOMHEHbI

HepaBeHCTBa
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1 1
—_— =__—— <l
|xn 1| 1_N1<£'

OTO 1 03HayYaeT, 4YTo 1 eCTb Npeaen nocnenoBaTeibHOCTN {n/(n+ 1)}, T. €.

. n
lim — = 1.
n-ooo n+l

3apaHue 2. lcnonb3yd onpefeneHne npegena 4MCcrnoBOW MOCNeAoBaTenNbHOCTW, AoKas3aTb, YTO
nocneposartenbHocTb { (—1)™ + 1/n } pacxogutcs.

PelweHne.
HyxXHO Ooka3saTb, YTO HMKaKOe YUCIO He ABNAETCH nNpeaenomMm AaHHOW NocneaoBaTeNnbHOCTY.

OTmMeTUM Ha YMCNOBON NPSMOI HECKOJIbKO YNEHOB NOCneaoBaTeibHOCTU, HanpuMep,
X1 =0,%=3/2,x3=-2/3,x,=5/4,x5 = —4/5,x6 =7/6,x1, = 13/12,x3 = —12/13 .Puc. 1

NoKa3bIBaeT, YTO pacCToAaHNEe Mexay ABYyMA COCeQHUMU YneHaMu nocneanoBaTesibHOCTU oonbLe 1.

s | Ty Ty 1 xﬁ
—l o000 S L o00——0 1 =
13 T3 O Tyo Ty To 2
Pwuc.1

[okaxeM, 4To 3TO AEeNCTBUTENBbHO TaK Ans ModblX ABYX COCEAHMX YNEHOB. M3 9TMX YnNeHoB OAMH MMeeT
YeTHbIN Homep n = 2k, 1
Xor = —1+1/(2k) > 1.
CocegHui uneH nveeT HeYeTHbIV Homep 2k + 1 (unn 2k — 1), m
Xgpar = =1 +—— < 0 (UM Xgp_; = —1 + — < 0).
2k+1 2k+1 2k-1 2k-1 =
OTctlopa cnegyer, 4To |x, — X441 > 1.
< 1 1

[nsi Npou3BOMBHOrO uYMcna a BO3bMEM OKPECTHOCTb €OWHWYHOW AMWHbI — WHTepBan (a — Sat 5).

JTioBble cocenHue uneHbl x, U x,,; 06a BMECTe He MOryT HaxoAWUTCA B 3TOW OKPECTHOCTW, Tak Kak paccTosiHue
mexay HuMmu 6onblue 1. Mo kpariHen Mmepe oauH U3 3TUX YneHoB ByaeT nexaTb BHE OKPECTHOCTU.

Takum ob6pasom, Ans nboro umcna a cywecTByeT € = 1/2 Takoe, 4YTo Ans noboro HatypansHoro N
HangeTca n, paBHoe nub6o N, nubo N + 1 Takoe, 4tO |x, —a|>1/2 =¢. OTO M o03Ha4yaeT, 4YTO [aHHad

nocriegoBaTesibHOCTb pacxXxogUuTCA.

3apgaHue 3. Bbluncnute nHterpan [ /‘Z"Tx dx (a > 0)

PeweHne.
MoabiHTerpanbHas ¢yHKUMS onpefeneHa Ha MpoMexyTke 0<x<a. Coenaem 3ameHy

NepeMeHHoOM x = asin’t, TA€ 0 <t < g Torpa:

17



dx A 2asintcostdt

) X
sint A |—
a

t Aarcsin [—

X
cost A |1 ——
a

MpumeHss gopmyny 3aMeHbl NepeMeHHOM

=

X
f de

265 in2
= [ L2550 ga2sing) = [ |22 ogsintcostdt =

x=a?sint a—(a?sint) a-2sin?t

sint
af (—sintcost) dt = 2a f sintdt = 2 f(l — cos2t)dt =
cost

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

BosBpaluasicb 0T nepeMeHHoM t CHoBa K NepeMeHHON X, Nory4aem:

aarcsin\[g—zﬁ ’1—£+c.
a a a

3apaHue 4. Vicnonb3ysa bopmyny MHTErPUPOBaHMSA MO YacTaAM, HanauTe uHterpan [ xe*dx

PeweHne.

fxexdx = de(el [x) = xe* —jexdx =xe*—e*+c

3apanue 5. Haiitu ipenen GyHkumm, nenons3ys npasuio Jlomurans lim =232,
x-

x3

PeleHne.
[TpaBusio Jlomurans lim L& = jim Z&.
x-x9 9(X)  x-x 9" (%)

y XCOosx — sinx [0] I cosx — xsinx — cosx I xsinx I sinx
xl—r>r(1J x3 “lo _XII;% 3x2 _xl—r>r(11 3x2 _xl—rg 3x

1 sinx 1
© 3x0 x 3

Kputepum oueHnBaHus Bannel

Mony4yeH NonHbIN OTBET, COOTBETCTBYIOLLNA YKa3aHHOMY PeLLEHWIO.
MmeeTcs BepHasi nocreqoBaTenbHOCTb BCEX 3TANOB PeELLEHUs,
060CHOBaHHO NoMy4YeH BEPHbIN OTBET B Criyyae anropurMa.

[MonyyeH HeENONHbIN OTBET, B LLENOM NnepefaroLuin cyTb 3aaHuns.
lMony4yeH HEBEPHbIV OTBET M3-3a BbIYMCIUTENBbHOM OLWNOKK, NPY 3TOM
NMEEeTCs BEpPHas NocrneaoBaTefibHOCTb BCEX 3TAMNOB peLLeHns B criyvae
anroputma.

Mony4yeH BepHbIN OTBET, OAHAKO UMEKTCS NPOMYCKN OAHOro Unu ABYX
3TanoB peLleHns

nnm

PelleHne He 3aBepLUEHO, 04HAKO BEPHO BbINOMHEH XOTS Obl OANH 13
3TanoB peLleHus.

PewweHne He COOTBETCTBYET HM OQHOMY N3 KpUTEPUEB, NEPEHUNCITIEHHbIX
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BblLUE.

20.2. MpomMmexyTo4yHas aTTrecTaums

MpomexyToyHas aTTecTaumMss Mo AOWUCUMUNIIMHE OCYLLECTBNSeTCA C MOMOLLbIO  CrieaytoLmx
OLIEHOYHbIX CPEACTB: 80/1POCO8 K 3K3aMeHY.

lMepeyeHb BOMPOCOB K 3K3aMeHy

wnN e

o o

30
31
32
33
34
35

36

Uucnosble MHOXecTBa. Onepaumv Hag MHOXeCTBaMu;
TeopeMbl 0 TOYHbLIX FPAHSAX MHOXECTB;
Uucnosble nocnegoBatenbHOCTU. BeckoHeyHo Mmanasi nocrnegoBaTtenbHOCTb. OrpaHUYeH-
HocTb BMIT;
Cymma 6GeckoHeYyHO MarnbiX nocrnegoBaTenbHOCTEN, pas3HOCTb, anrebpavyeckass cymma,
npoussegeHve 6eCKOHEeYHO Maron nocrefoBaTenbHOCTM Ha OrPaHUYEHHYK nocneaoBa-
TEeNbHOCTb;
CBs3b 6eckoHe4yHo marnom n 6eckoHeyHo H6oMbLLION NocrnenoBaTENbHOCTY;
Mpegen ynucnosomn nocnegosatensHocTU. Heobxoanmoe n goctatoyHoe ycrioBue CyLlecT-
BOBaHWS npegernia YicrnoBoyv nocrnegoBaTenbHOCTU. TeopeMa O eAVHCTBEHHOCTU npedena
4YMCIIOBOW NocneaoBaTeNbHOCTHY;
CeowicTBa NpeaesioB YNCNOBbLIX NOCNenoBaTENLHOCTEN;
MpenenbHbI Nepexo B HeEpaBEHCTBAX YMNCIOBLIX NOCHeAoBaTENbHOCTEN;
Teopema Beneplutpacca (a5 MOHOTOHHOM NOCreaoBaTeENbHOCTH);

. Teopema O BIOXEHHbIX OTpe3Kax;

. Yuncno e;

. Teopema 0 cyuLecTBoBaHUM NpeaenbHON TOYKN OrpaHNYeHHO NocnenoBaTeNbHOCTY;

. Teopema bonbuaHo-BenepwTtpacca. Jlemma bopens;

BepxHuii 1 HXHUIA Npeaensbl OrpaHUYeHHON NoCneaoBaTeNnbHOCTY;

. Ycnosue Kowm cxogMmMocTu YNCITIOBOW NOCHea0BaTeNbHOCTH;

. Cnoco6bl 3agaHns dyHkumi. MNMpegen pyHKUuu;

. OKBMBANeHTHOCTb onpeaeneHunn npegena QyHKUMK;

. ApndmeTnyeckme onepaumn Hag npegenamm pyHkumn. OgHOCTOPOHHWE Npeaensl;

. Teopema KoLun 0 NpoOMeXyTOUHOM 3HA4YEHUN HEMPEpPbLIBHON pyHKUuK. CneacreBue;

. CnoxHas gyHKkums. Teopema 0 HeNpepbIBHOCTM CAOXHON OYHKLNK;

. [oHATNE MOHOTOHHOW (hyHKUMK. KpnuTepunin HENPepbIBHOCTU AN MOHOTOHHOW (DYHKLMN;

. ObpaTHasg yHkuma. Teopema 06 obpaTHOM yHKUNN;

. OcHOBHbI€e Knacchl yHKLWUN;

[MepBbI M BTOPON 3amMevaTesNibHble Npeaensl;

. CpaBHeHune 6eCKkoHeYHO MarbiX 1 6eCKOHEYHO BOMbLUNX BEMUYMH;

Knaccudmkauunsa paspbiBOB HenpepbIBHbIX (OYHKLUNIA;

. OcHOBHble TeopeMbl 0 HenpepbiBHbIX YHKUMSX (I u Il Teopema Beneplutpacca);

. Ycnoswue Kowwm cywectBoBaHus npeaerna yHKUmm;

. MoHatne paBHOMepPHO HenpepbIBHOW yHKUUK. Teopema KaHTopa 0 paBHOMEpHOW Henpe-
PbIBHOCTY;

. MpousBoagHas dyHKkumK. NeomeTpryeckas nHTepnpetauus. NoHATUE KacaTenbHON U Ceky-
Len;

. OQHOCTOPOHHAS NPOM3BOAHAS;

. ApudmeTnyeckune cBoMCTBa NPOU3BOAHbBIX;

. MpounsBogHas cnoxHon yHkumn. NponssogHasa obpaTtHon PyHKLMK;

. MpounsBoaHble anemeHTapHbIX yHKUMKA. [ponsBogHble O0BpaTHbIX TPUrOHOMETPUYECKUX
DYHKUNI;

. MpounsBogHble norapudmmnyeckon yHKUUK, nokasaTerbHOW (PYHKLMKW, CTENeHHOW (OYHK-
Lun.

. OndbepeHuman dyHKuMmM ogHon nepemeHHon. OCHOBHble onpeaenenns, anddepeHuman
NPUBNMXEHHbIX BbIYUCTIEHWUIA;
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37. NHBapmaHTHOCTb hopmbl nepsoro anddepeHumana. Ctapwune npousdsogHble. dopmyna
JNleinbHuua;
38. dndpdepeHumnpoBaHue yHKUUK, 3a4aHHON NapamMeTpU4eCcKu;
39. OcHoBHbIe Teopembl anddepeHumaneHoro ncuncrnendms (Teopema depma, Teopema Pon-
nsy;
40. Teopema JlarpaHxa (4acTHbii criydan). Teopema O JOCTAaTOYHOM YCNOBUM MOHOTOHHOCTMU
PyHKLMY;
41. Teopema Jlarparxa (obwmn cnyyan);
42. MNMpasuno Jlonutansa packpbITUs HeornpeaeneHHoCTeN;
43. dopmyna Tennopa;
44. dopmyna Tennopa ¢ ocTaTtovHbIM YrieHOM B chopme JlarpaHxa;
45. PasnoxeHue anemeHTapHbIX pyHKUMIA B psabl Tennopa-MaknopeHa;
46. WNccnepgosaHue (hyHKUMn. BTOpoe gocTaToyHOE yCrnoBme aKkCTpeMymMa oyHKLNN.
47. Beinyknasi n BOrHytast yHKUUK. YCrioBme BbIMYKITOCTU OYHKLNWK;
48. NepBoobpasHasa dyHkuun. OcHOBHas Teopema MHTerpanbHOro ucdmucnenusi. Heonpepe-
NeHHbIN NHTerpan.
49. OcHOBHbIE CBOWCTBA HEOMpPEeAENeHHbIX MHTErpasoB.
50. 3ameHa nepemMeHHON B HeonpeaeneHHoOM uHTerparne.
51. IHTerpnpoBaHue no 4yactam.
52. lNoHATMe onpeneneHHoro nHTerpana.
53. F'eomMeTpUYECKNin CMbICIT UHTErpanbHON cyMmMbl. Pr3myeckne NpuMep.l.
54. Cymmbl [lap0y. NepBoe CBOMCTBO.
55. Btopoe ceonctso cymm [dap6y.
56. TpeTbe n YeTBEPTOE CBOMCTBA CyMMm [JapOy.
57. lemma [ap0y.
58. Heobxogumoe 1 ocTaToO4HOE YCroBME NHTErPUPYEMOCTU OYHKLINN.
59. Knaccbl nHterpmpyembix yHKUMIA. IHTErpUpYEMOCTb HENPEPLIBHBIX OYHKLMWNA.
60. HTerpmpyemMocTb HEKOTOPbIX paspbIBHbLIX (OYHKLIMNA.
61. IHTerpmpyeMocTb MOHOTOHHbIX (OYHKLINNA.
62. CBoKicTBa onpeaeneHHoro nHrerpana.
63. dopmMyna cpegHero saHavyeHus.
64. dopmyna HetoToHa-JlenbHumua.
65. Yncnosblie psagbl. OCHOBHbIE MOHATUS.
66. Yncnosble pagbl. [NpocTtenwmne Teopemb.
67. CXoOUMOCTb MOMNOXMUTENbHbIX PAAOB. YCNoBME CXOAMMOCTU MOMoXutenoHoro psga. ap-
MOHMWYECKUI PAL.
68. TeopeMmbl cpaBHeHUS pagoB. NMpumepsi.
69. MNMpwnsHakn Kowm n Janambepa.
70. AbcontoTHada 1 ycnoBHasi cxogmMmocTb psaoB. Kputepuin Kown.
71. CteneHHble pagbl, psagbl Pypbe.
72. DYHKLUMN HECKONBbKNX NepeMeHHbIX. ba3oBble NoOHATUS
73. YacTHble npon3BoaHble OYHKLNN HECKONBbKMX NepeMeHHbIX. JuddepeHumnan
74. KpaTHble nHTerpansl. MNprmepsi.
75. KpuBOonuHenHble 1 NOBEPXHOCTHbIE MHTerpansl. Mpumepsi.
[na oueHvBaHWs pes3ynbTaToB OOyYeHUA Ha 3K3ameHe wucnonb3yeTtca 4-b6annbHas Lwkana:
KOTIIMYHO», «XOPOLUO», KY4OBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
YpoBeHb
Kputepun oueHmBaHns kKoMneTeHunin cchopMmpoBaH LLikana oueHok
HOCTU
KOMMeTeHuunn
MonHoe cooTBETCTBME OTBETa 06YyyatoLLerocs BCeM
NePEeYNCNEHHbIM KPUTEPUAM. Obyuatomincs oemMoHcTpupyeT [NoBbILLEHHbIN OTNMYHO
BbICOKMN YPOBEHb BllageHnA MaTepuanom, OpUeHTUpyeTca B YpOBEHb
I'Ipe,lJ,MeTHOI7I 06nacm, BEepHO OTBEeYaeT Ha BCe AOMOJIHUTEJ1bHbIE
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BOMPOCHI.

OTBeT Ha KOHTpOJ'IbHO-VISMepVITeJ'IbeIVI mMmaTtepuan He
COOTBETCTBYET OAHOMY UM OBYM U3 NepeyYnCcrneHHbIX nokasaTtenenu,
HO 06yqarou.|,v|l7|c;| AaeT npaBuiibHble OTBETbl HAa AONOJIHUTENbHbIE
BOMpPOCHI. ﬂOI'IyCKaI-OTCﬂ OoLN6KM npwn Bocnpon3sengeHnn 4actum
TEOPETUYECKUNX NOJTIOXXEHWN.

BbasoBbIl
YPOBEHb

XopoLwuo

OTBeT Ha KOHTPOSbHO-U3MEPUTENBHbIA MaTepuan He
COOTBETCTBYET MobbIM TPEM 13 NEPEYUMCIEHHbIX NOKa3aTenen,
obyyaroLminca gaeTt HenormHble OTBETbI Ha AONONHUTENbHbIE
Bonpocbl. ChopMMpOBaHHLIE 3HAHWSI OCHOBHbLIX MOHSATUMN,
onpeneneHun n TeopeM, ulydaembix B Kypce, He Bcerfa nosiHoe nx
NOHVMaHWeE C 3aTPYAHEHUSIMM NP BOCMPOU3BEAEHMUM.

MoporoBbii
YPOBEHb

Y[OoBneTBOpUTENBHO

OTBeT Ha KOHTPOMNbHO-U3MEPUTENBHbIA MaTtepuan He
COOTBETCTBYET NOObIM YETLIPEM M3 MEPEYMCIIEHHBIX NOKa3aTenen.
Ob6yvarowuncs 0eMOoHCTPUPYET OTPbIBOYHbIE 3HAHUS (MIMBO nx
OTCYTCTBME) OCHOBHbIX MOHATUIA, ONpeaeneHnii u TEOPEM,
Ncnonb3yembix B Kypce.

HeynoBneTBopuUTENbHO
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