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PABOYAA NPOrPAMMA YYEEHON OAUCLUUNNUHDI
B1.0.05.01 MaTtemaTnyeckun aHanums

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroTOBKMU:
44.03.05. MNeparornyeckoe obpasoBaHue (C ABYMSA NPodUIS MU NOArOTOBKN)
2. Mpodunu noaroToBKU:
MaTtemaTtuka. HdopmaTuka n MHOpMaLMOHHbLIE TEXHOMOrMM B 06pasoBaHnn
3. KBanudukaumsa BbinyckHuKa: 6akanasp
4. ®opma oby4eHUnA: o4Hasi, 3a04Has
5. Kachenpa, oTBevarLwan 3a peanmsaumio AUCLUUNIINHDbI:
kadpegpa ecTeCTBEeHHOHay4YHbIX 1 06Leobpa3oBaTenbHbIX JUCLMMNIVH
6. CocrtaButenu nporpammbl: PomaguHa O.T., kaHaugat negarormyeckux — Hayk,
MewepskoBa E.C., ctapwumin npenogaBatenb
7. PekomeHpoBaHa: Hay4yHo-meToamnyeckum cosetom dunuana ot 19.05.2026 npotokon Ne 9
8. YuebHbIn roa: 2026-2027, 2027-2028 (OPO) CemecTpsl: 1-3 (O90), 2-5 (390)

2026-2027, 2027-2028, 2028-2029 (390)



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llenbio  ocBoeHus y4yebHOM AucumMnnunHbl «MaTtemaTudeckunm aHanuay» aBnsieTcs
obGecneyeHne yHOaMeHTanNnbHONW MaTeMaTU4YecKoM MOArOTOBKM KakK OCHOBbl  Oyayuien
npodeccnoHanbHoON OeATENbHOCTU; (POpMUPOBaAHNE MUPOBO33PEHUSA U pasBUTUE JIUYHOCTU
OyayLwiero negarora.

3agayn yyebHOM ANCUNNIINHDI:

— HakonmneHwe HeobxoQMMOro 3anaca CBeAEHW NO MaTeMaTUYyeCKOMY aHanuay
(ocHOBHbIE onpefeneHusl, Teopemsbl, Npasuna);

— OCBO€HUe MaTeMaTU4ecKoro annapara, nomoratoLlero MOAENUpPOBaTb,
aHanuanpoBaTb U pellaTb NpodeccnoHanbHble 3agayn;

— pasBuUTME JOMMYECKOr0 W  anroOpUTMUYECKOrO  MbIWMEHUSA, CcnocobCcTBOBaHUE
POPMUPOBAHUID  YMEHWA U HaBbLIKOB  CaMOCTOSTENbHOIO  aHanmMsa  MUccrnegoBaHus
npoceccuoHanbHbiXx Npobnem, pasBUTUIO CTPEMIIEHMS K HaAy4yHOMY MOWUCKY NyTen
COBEpPLUEHCTBOBAHNA CBOeN paboTbl; BOCMUTAHWE [OOCTAaTOMHO BbICOKOM MaTeMaTU4eCcKom
KynbTypbl;

— MPUBUTME  HaBbIKOB  COBPEMEHHbLIX  BWOOB  MaTeMaTU4YeCKOro  MbILUNIEHUS;
NCrnonb30BaHME MaTeMaTUYECKUX METOLOB M OCHOB MaTeMaTM4ecKoro MOAENMPOBaHUS B
NPaKkTU4ecKon AesTenbHOCTH;

— MNPUBUTME  HaBbIKOB  WUCMOSIb30BaHUA  MaTeMaTUYeCKMX MEeTOA4OB M OCHOB
MaTeMaTU4eCcKoro MoaennMpoBaHNs B NPaKTUY4ECKON AeATENbHOCTU.

Mpn npoBegeHUN y4eBHbLIX 3aHATUM NO gucuunnmHe obecneynmBaeTcss pasBuUTUe Y
oOy4aloLmMxcsa HaBblKOB KOMaHAHOW paboTbl, MEXINYHOCTHON KOMMYHUKaLUN.

10. MecTo yyebHOM AncuMNIUHLI B cTpyKType OOI:

YyebHasa aucumnnuHa «MatemaTuyeckui aHanma» OTHOCUTCA K gucuuniiMHam obsasatenbHOW
yactm 6rnoka b1 wu BknwoyeHa B [lpegmeTHO-cogepXaTenbHbli MoAynb. [ns OcCBOeHus
ancumnnuiel  «Matematmyeckmin  aHanus»  HeobXxoauMmbl  3HAHWSA, YMEHUSl, HaBbIKM,
cbopMMpOBaHHbIE B XOA4E WM3YyYeHUs MaTeMaTU4ecKMxX OUCUMMAWH B LUKOME U OUCUUNSIMHGI
«Anrebpa un Teopus umucen (c nuHenHowm anredpown)», «leomeTpusa». W3ydyeHne paHHOM
ANCUNNNUHBI aBNsieTCcsl HeobXoaAMMOM OCHOBOW AN M3ydeHusa gucuunnvH « Matematmndeckas
fiorMka M Teopusi anropuTtMoB», «Teopus BEPOATHOCTEM M MaTemMaTMyeckast CTaTUCTMKay,
«QnemMeHTapHas matemaTtukar», «YumcrneHHble meToabl», «KoMnbOTEPHOE MOOENUPOBaHUEY,
«MeToguka oby4eHnsa maTemaTuke.

YcnoBua peanusauuu  gucumnnubbl ana numy ¢ OB3  onpegensatwoTca  0COBEHHOCTAMM
BOCNPUATMS y4yebHOM WHopMauunm u C Yy4eTOM MHAMBMAOYANbHbIX MNCUXOU3NYECKNX
0CObeHHOCTEN.

11. NMnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AucUUNNMHe/MOAYnto (3HAHUS, YMeHMus,
HaBbIKM), COOTHECEHHbIE C MSIaHUPyeMbIMU pe3yribTaTaMU OCBOEHUSA o6Gpa3oBaTesfibHOM
nporpamMmmbl (KOMNEeTEHUMSIMU) U UHAUKATOPAMM UX AOCTUKEHUS:

Kog Hassarue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMeTeHL MK
3HaTb:
- CMCTEeMY OCHOBHbIX MOHSATUA, UX FOMMYECKUX
CnocobeH OemoHcTpupyeT N
B3aUMOCBSA3EWN, TEeXHoNormyeckme npuembl
OCyLLEeCcTBNATb cneumanbHble N -
yyebHOM gucumnnvH  npegMeTHonW  obnactu
negarormyeckyto Hay4HbIe 3HAHNS |~ o o MHOPMATUKAY
OrK-8 OesATenbHOCTb OrK-8.4 B YmeTh: P '
Ha ocHoBe COOTBETCTBYIOLLE ;
N o - onepuvpoBaTtb cneuuanbHbIMW - HayYHbIMK
cneumnanbHbIX " npegmeTHON N
. 3HaHWAMU B NpeaMeTHon obnactn «MatemaTuka
Hay4HbIX 3HaHWN obnactu
W uHdopmaTMKa»  Ond  pelweHus  3agad
npodyeccnoHanbHON SeaTenbHOCTH.




HemoHcTpupyet
3HaHWe OCHOB
obuieTeopeTuyec
KMX 1
NPOMUNBLHbLIX
OUCLMNIIVH B
MK-3.1 obbewme,
HeobxoaMMOoMm
ans peLleHuns
negarornyeckmx,
CnocobeH METOANYECKMX U
ocBavBaTtb U OpraHu3aLMoHHO-
MCMNnosb30BaTb ynpaBrieH4YeCKnx
6a3oBble 3agau.
Hay4Ho- MpumensieT
TeopeTnyeckue HaBbIKM
MK-3 3HaHUA N KOMMJIEKCHOro
npakTuyeckme aHanusau
yMeHuna no cuctemaTusaumm
npegmMeTty B 0a30BbIX Hay4HO-
npocheccroHank TEOPETUYECKUX
HoW 3HaHWN
AeaTenbHoCTH npegMeTHou
MK-3.2 obnactu
«Martematuka u
nHdopmaTtmkar»
ONs peLueHns
npodeccroHarb

HbIX 3agdau (B
COOTBETCTBMM C
npodunem n
YPOBHEM
oby4eHus).

3HaThb:

- OCHOBbI 06LLEeTEOPETUYECKMX M NPODUIBHBIX
ancumnnuH B obbeme, HeobxoamMmom Anis
peLLeHns neaarorm4eckmx, MeToanveckmx m
OpraHn3auMOHHO-YNpaBneHYeckmx 3agay; CBa3b
TEOPETUYECKNX OCHOB N TEXHONOMMYECKMX
NpMémoB y4ebHON OUCLUNIMHLI C CoaepXXaHNeMm
npegmMmeTHon obnactn «Matemartuka n
WHcpopmaTmkay

YmeThb:

- NCMONb30BaTb 3HAHWNE OCHOB Y4EOHbIX
AVcumniuH npegmeTHomn obnactn «MartemaTtuka
1 nHcdbopmMmaTukay Ans nepesoga nHdopmaumm ¢
€CTECTBEHHOIO S3blka Ha A3blK MpeaMeTHON
obnactn «MaTemaTuka 1 nHopmaTuka» u
06paTHO; NPUMEHATL TEOPETUYECKNE 3HAHUSA B
OMNUCaHUN NPOLLECCOB U ABNEHUN B Pa3NNYHbIX
obnacTsax 3HaHWs; UCNONb30BaTb NPeuMyLLecTBa
TEXHOMOrMYECKNX NPUEMOB YYEOHbBIX UCLMMNITUH
npegmeTHom obnactn «Matematumka n
nHdopmaTrKa» Npu peLleHnn 3agay LWKOJIbHOro
Kypca.

BnapeTsb:

- MaTepuanom y4yebHbIX OUCLMNAVH NPEAMETHOW
obnactn «MaTtemaTuka 1 MHopmaTUKa» Ha
YPOBHE, N03BoNsioLeM opMynupoBaTh U
pelwlaTtb 3agayv, BO3HUKalowme B xoge y4yebHon
AesaTenbHOCTW Mo nNpenogasaeMbiM NpeaMeTam,
a TaKKe B NpakTU4eCKON OeATeNbHOCTH,
Tpebytowme yrnybneHHbix NpodeccnoHanbHbIX
3HaHWN; HaBblkaMn hopmanusaumm
TEOPETUYECKUX N MPUKIAAHBIX MPaKTUYECKNX
3agau.

12. O6beM ancumnnuHbl B 3a4eTHbIX eguHuuax/yac. — 20/720.

dopma NPOMEeXYTOYHOM aTTecTauumn 3Kk3ameH

13. TpypoeMKocTb No Buaam y4yebHon paboTbl

o0

Bug yuebHol paboTbl

TpynoemMkocTb

o cemecTtpam

Bcero

cemecTp Ne1

cemectp Ne2 | cemecTtp Ne3

KoHTakTHas paborta

nexkuum
B TOM 4uche:

npakTn4yeckne

CamocTosaTenbHas pa60Ta

MpomexyToyHas atTecTaums (ak3ameH)

WNToro:
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TpynoemkocTb
Bug yyebHor paboTbl Mo cemecTtpam
Bcero
cemMecTp
cemecTp Ne2 | cemecTtp Ne3 | cemectp Ned Ne5
KoHTakTHas paboTa
nekumm
B TOM 4ucne:
npakTu4eckmne
CamocTtodaTenbHas pabota
lNMpomexyToyHasa aTTecTauuns (sk3amMmeH) —
Wroro:
13.1. CopepxaHMe QUCLUMIUHDI
Ne n/n Peanusauus
pasgena
HanmeHoBaHue pasgena ONCUMMNNUHBI C
CopepxaHve pasgena AMCUUninHbI
OVNCUMMNUHBI NOMOLLbIO
OHMawnH-Kypca,
OYMK *
1. NNekuun
BeluecTBeHHbIE Yncna. MoHaTMe MHOXecTBa. MHOXECTBO pauMnoHanbHbIX

yucen. BewecTtBeHHble  uucna  (onpegeneHue
MppaLMOHanbHOrO 4Yucna € MNOMOLBbID  CeYeHWN
11 JenekvHoa, npeactaBneHWe BeLLECTBEHHOrO 4ucna
B6eckoHeyHoOW pgecATMdHOM Apobblo).  AbconoTHas
BennyMHa u4ucna. [paHuubl YMCMOBLIX MHOXECTB.
CermeHT, nHTepBan, OKPeCTHOCTb.

®PyHKUMM OgHOM MoHatne dyHkumn. Cnocobbl 3agaHns  YHKUMI
nepemMeHHOMN. (ananutnyeckun, TabnuyHbin, rpadudeckun). paduk
1.2 dyHKUUK. YeTHble 7] HeYeTHble dyHKUUK.

Mepuoanyeckme  yHkuun.  ToHsTMe  obpaTHOM
YHKUUKN. DNeMeHTapHble PYHKUMN.

Teopus npegenos. UucroBass nocrnegoBaTenbHOCTb M ee  npegen.
BeckoHeyHO Manble u  GeckoHeyHo  Gonbluve
BennunHbl.  OCHOBHblE  TEOpeMbl O NpeAenax.
ApucdmeTtnyeckme OencTtBusi  Hag — NepeMeHHbIMU
BenudnHamu.  Ocobble  cnyyaum  npegenoB  u
HeonpeaeneHHocTU. MOHOTOHHasi mepemMeHHas u ee
npegen. Yucno e (HepaBeHcTBO BbepHynnu, yucno e
KaKk mnpegen nocrnegoBaTenbHOCTH, MpUbNMmKeHHoe
BbluMCIIEHME u4ucna e€). Teopema O BIIOXEHHbIX
oTpeskax. YactuuHble nocnegoatensHocTu. Mpegen
dyHKuuKn. Teopembl 0 npegenax Ha cnydan
NPon3BoribHOM YHKUUN. MOHOTOHHas OyHKUMSA U ee
npegen. CpaBHeHMe  OeCKOHEYHO  ManblX W
6eCcKOHEeYHO BOMbLUIMX BENUYUH.

1.3

HenpepbIBHOCTb 1 pa3pbiBbl | OnpegeneHne  HenpepbiBHOCTU  (PyHKUMKU.  TOYKM
dyHKUUK. paspbiBa. HenpepbIiBHOCTb 3neMeHTapHbIX YHKUUNA.
PaspbiBHble  (PyHKUMWU. HenpepbiBHOCTbL  CNOXHOWM
dyHKkumMn.  CBOWCTBa  HEMpepbiBHbIX  PYHKLUNA.
1.4 CywiecTBOBaHME M HEMPEpbIBHOCTb  OOpaTHOMn
dyHKunn. Vicnonb3oBaHne HernpepbiBHOCTU DYHKLUIA
npu  BbluMcrieHun npepenos.  [vnep6onuyeckune

dyHKUMN " nx CBOWCTBA. PaBHoMepHas
HenpepbIBHOCTb (OYHKLINN.
MpoussogHas n | NoHatne npowusBogHon. [eoMeTpuyecKknn CMbICH
anddepeHuuan. NPOV3BOAHON. BbluncneHue NPOU3BOOHbIX

15 N o
NPOCTENLLNX 3NEeMeHTapHbIX beHKLI,I/II/l. Cesasb meny

AndbdepeHLMpyeMoCTbHo " HenpepbIBHOCTbIO




dyHKkumKn. [MpaBuna BbIMUCNEHWS  NPOM3BOAHBIX.
OudbdepeHumpoBaHue dyHKUMRA, 3aaHHbIX
napamMmeTpu4ecKku. OndbdepeHuman yHKUMUN.
MpounsBoaHble 1 auddepeHUmansl BbiCLLEro nopsaka.

1.6

OcHoBHble TeopeMbl
anddepeHLnansHoOro
NCYUCIEHUS.

OcHoBHbIE TeopeMbl anddepeHumanbHOro
ncuncneHuns (Pepma, Ponns, 0  KOHEYHbIX
npupawleHusax). PackpbiTue HeonpegeneHHocTn no
npasuny Jlonutansg. ®opmyna Tewnopa.

1.7

UccnenoBaHne yHKLUMI C
NMOMOLLIbIO NPON3BOOHbIX.

YcnoBuss NOCTOSIHCTBA, Bo3pacTaHust U ybbiBaHWUS
PYHKUMN.  IKCTpemMym  dyHkuun. Hanbonblwee wn
HaumeHbllee 3HayveHusa. WccnepoBaHvme QYHKUUA ©
noctpoeHve rpadukoB. HanpaBneHwe BOrHyTOCTU
KpMBOM W TO4YKM nepermba. ACUMNTOTHI  KPUBOM.
pachnyeckoe pelleHne ypaBHEHUs.  YTOYHEHue
KOpPHEW ypaBHEHMUS.

1.8

OundbdepeHuymansHoe
ncuymcneHune dyHKUMI
HECKOINbKUX NEePEMEHHbIX.

Mpenen dyHKUMM ABYX NepeMeHHbIX. HenpepblBHOCTb
yHKUMM ABYX NepemeHHbIX. YacTHble Mpoun3BOAHbIE
PYHKLUMM HECKONbKUX nepemeHHbIX. MonHoe
npupailieHne @YHKUMN  HECKOMNbKNX NEPEMEHHbIX.
[MponsBogHble  CNOXHbIX  (DYHKUMA  HECKOSbKUX
nepemeHHblX. [MonHbIi  AuddepeHuman  yHKUUK
HECKONbKMX nepemMeHHbix. duddepeHumans BbICLUMX
NopsiAKOB. HesBHble PYHKLMM n nx
andbdepeHupoBaHme. MponssoagHas no
HanpasneHuio. pagneHT. MpunoxeHus
andbdepeHumansHoro ncymcneHus OYHKLUNRA
HECKOMbKMX NepeMeHHbIX.

1.9

HeonpegeneHHbin
WHTerpan.

MepBoobpasHass  dyHKUMS WM HeonpedeneHHbIN
uHterpan. OCHOBHbIE CBOWCTBA HeonpeneneHHoro
WHTerpana. Tabnuua OCHOBHbIX WHTerpanos.
HenocpeacTBeHHOE NHTErpupoBaHue.

MeToabl wHTerpupoBaHus. 3amMeHa NepeMeHHON.
WHTerpupoBaHne no  4actaMm. WHTerpuposaHune
paumoHanbHbIX dYHKUUA. WHTerpupoBaHune
TPUroOHOMETPUYECKUX DYHKLNA.

WHTerpupoBaHue nppaumnoHanbHbIX (PyHKLMNA.

1.10

OnpeaeneHHbIn nHTerparn.

3agaun, npuBoasWME K  MNOHATUIO OMpenerieHHOro
umHTerpana. OnpegeneHne onpeaeneHHoro NHTerpana.
OcHOoBHble CBOKWCTBa OMNpegeneHHoro WHTerpana.
Teopema o cpegHemMm.

BbluucneHve onpegeneHHoro uHTerpana. ®opmyna
HbioToHa — JlenbHuMua wn ee npuMeHeHwe Ans
BbIYMCIIEHUS  ONpedeNneHHoro wuHterpana. 3ameHa
nepemMeHHom B onpeneneHHoMm WHTErparne.
WHTerpupoBaHue no yacTam. NHTerpan c
nepemMeHHbIM BEPXHUM NpeaerioMm U ero CBOMCTBa.
HecobcTBeHHbIE WUWHTerpanbl 1-ro M 2-ro poga C
GECKOHEYHbIMM MpedenamMmm 1M OT HeOrpaHWYEHHbIX
dyHKUUA, onpefeneHus, WX OCHOBHble CBOWCTBA.
YCcnoBusi CXOAMMOCTN HECOOCTBEHHbIX WMHTErpanos u
cnocoObl nccneaoBaHUsa CXO0AUMOCTH.,
leomeTpnyeckne ©n  U3MYECKME  MPUNIOXKEHUS
onpeaeneHHoro uHTerpana.

MeToabl NPUBNMKEHHOTO BLIYUCIIEHNST ONpeaeneHHOro
MHTErpana.
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[BoHON nHTerpan.

[1BonHOM uHTerparn. OcHoBHblE MOHATUSA 7]
onpegeneHuns. leomeTpnyeckun U PU3NYECKNn CMbICH
ABOMHOro uHterpana. OCHOBHblIE CBOWCTBA [BOWHOrO
MHTEerpana.

1.12

Yuncnosble pagbl.
DyYHKLMOHanNbHbIE pAabI.

OcHoBHbIe MOHATUA. Psapn, reoMeTpuyeckomn
nporpeccun. HeobxoouMbIl NpU3HAK  CXOAMMOCTMU
yucrnosoro psga. MapmoHunyeckun psag. OctaTok psga.
Teopembl 06 octatke psga. Teopembl 06
apuMeTUYeCKnx  onepauusix  Hag ~ cxogswmmucs




psgaMu.

lMonoxumernbHbie ps0bI. Heobxoanmelin "
AOCTaTOYHbIA MPU3HAK CXOAMMOCTU MONIOXUTENBHOIo
paga. [Npu3Hakm cpaBHeHus psgoB. O606LLEHHbIN
rapmoHudeckun psag. lNMpusHak OanambGepa. lNMpusHak
Paabe. PagukanbHbii npusdHak Kowwn. NHTerpanbHbIini
npusHak Kowwn.

3Hakoyepedyrowuecss psobl. [pusHak  JlenbHuua.
MpubnmxeHHoe BblYMCneHne CYyMMbI
3Hako4vepeaytoulerocs psaa. AbconioTHas 1 ycrioBHas
CXOOMMOCTM 4MCroBbIX psigoB. OOLWMIA JOCTaTOYHbIN
NMpU3HaK CXOOUMOCTW  3HAKOMEPEMEHHbIX  PAOOB.
CaowictBa abcontoTHO cxoasimxcs pSiAoB.
Heobxooumbii M OOCTATOYHBIN MPU3HAK CXOAMMOCTM
3HakouvepeaytoLerocs paga.

OyHKUMOHanNbHble  pagbl.  OCHOBHble  MOHATUS.
PaBHOomMepHas cxogumocTb. [MpusHak BenepwTtpacca.
CBolicTBa paBHOMEPHO CXOAALLMXCH PSIA0B.
CrteneHHble psagbl. CXOAMMOCTb CTEMEHHbIX PAOoB.
Teopema H. ABensa. MHTepBan n pagmyc cxogumocTu
cTteneHHoro psga. CBolcTBa CTEMEHHbIX  PSOOB.
PaanoxeHune dyHKUMIA B CTENEHHble psabl Tennopa u
MaknopeHa.

1.13

OnemMeHTbl Teopun nond

CkansipHoe none. [pousBogHast MO HanpaBreHWuto.
pagueHT ckansipHoro nonsi. BekTopHoe none: NoToK,
OVBEpreHunsi, UuMpKynsums, potop nons. dopmyna
CT1oKca.

1.14

OundbdepeHumanbHblie
ypaBHeHus 1-ro nopsigka

3agaun, NpuBoasLLME K MOHATUMIO AndodpepeHLmanbHoro
ypaBHeHMs. OCHOBHbIE MOHATUS TEOPUM OBBIKHOBEHHBIX
anddepeHumanbHblX  ypaBHeHur  1-ro nopsgka.
Teopema CyLeCTBOBaHUS U €OMHCTBEHHOCTM peELLEHUs
3agaun Koww. OudbdpepeHumanbHble ypasBHeHus 1-ro
nopsgka C pasgeneHHbIMM U pasaensiowuMncs
nepemeHHbiMn.  OpgHopoaHble  andbdepeHumansbHble
ypaBHeHus1. JIHelHble auddepeHumanbHble ypaBHEHUS
1-ro nopsgka. Metog W. BepHynnu. Metoa JlarpaHxa
(metog Bapuauum NPOW3BOSIbHOM MOCTOSIHHOM).
YpaBHeHue  BepHynnu.  YpaBHeHMA B MOMHbIX
anddepeHumanax.

1.15

OundbdepeHumanbHbie
ypaBHeHus 2-ro nopsigka

OnddpepeHumanbHble  ypaBHeHMA  2-ro  nopsiaka.
OcHoBHbIE NOHATUS. 3apava KoLwum.
OnddpepeHumaneHble  ypaBHEHMS  2-r0  nopsigka,
Jonyckawlowme  noHwkeHve  nopsgka.  JluHenHble
ogHopodHble auddpepeHumnancHble  ypaBHEHUST  2-ro
nopsgka. WHTerpypoBaHue nWHEnHbIX OOHOPOAHbLIX
anddepeHUmanbHbIX  ypaBHEHUA BTOPOro nopsigka ¢
NOCTOSIHHBIMU KoachdmumeHTamm. JInHenHble
HeoaHopoAHble AuddepeHUmanbHble ypaBHEHUS 2-T0
nopsigka. VIHTerpupoBaHue nUHENHbIX HEeOOHOPOAHbLIX
anddepeHumanbHbX — ypaBHEHUMI 2-r0  nopsiika ¢
NOCTOSIHHBIMW ~ KO3PPMUMEHTaMN 1 MPaBOM  4YacCTbio
cneumansHoro Bmaa.

2. MpakTn4yeckne 3aHATUA
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BeluecTBeHHbIE YnCna.

PeweHne 3apgay no Ttemam: [loHATME MHOXecCTBa.
MHOXecCcTBO pauuoHanbHbIX 4ucen. BeuecTBeHHble
yucria. AOconioTHas BenuuuHa uucna. [paHuubl
YMNCNOBbIX MHOXECTB. CermeHr, MHTepBan,
OKPECTHOCTb.

2.2

DYHKLMM ogHON
nepemMeHHOoMN.

PeweHne 3agay Ha nocTpoeHune rpadiukoB (PyHKUUNA.
WcecnegoBaHue OYHKUMA Ha YETHOCTb, HEYETHOCTb,
nepnoanyHocTb. NocTpoeHne obpaTHbIX OYHKLIUIA.

2.3

TeOpI/IH npenenos.

HaxoxneHune npegena YMCMNOBOWN
rnocnegoBaTenibHOCTU B COOTBETCTBUMU c
onpegeneHveM. [lpuembl BblMUCNEHWA npeaena




yucnoBonm nocnefoBatenbHOCTM [lpegen yHKUMN.
3amevatenbHble npegensl. BeluucneHve npegenos
dyHKunn.  CpaBHeHMe  GECKOHEYHO  ManbiX U
©eckoHe4YHO 6oMbLLINX BENMUYNH.

2.4

HenpepbIBHOCTb 1 pa3pbiBbl
dyHKUUK.

OnpepgeneHne HenpepbiBHOCTM  QYHKUMW.  TOYKM
paspbliBa.

Mcnonb3oBaHve  HenpepbiBHOCTM  OYHKUMA  npwu
BbluMcrieHuun npegenos. ['Mnepbonuyeckme pyHKLMM 1
X CBOMCTBA.

2.5

MpounssogHas n
anddepeHuunan.

Bblunucnenuve NPOU3BOAHbIX NpoCTENLLNX
aneMeHTapHbIX PyHKLUUIA C npuMeHeHnem
onpegeneHnss nNpov3BogHOW. [lpymeHeHne npasun
BblUMCNEHNA NpPomM3BOAHLIX. [OuddepeHumpoBaHme
YHKUMN, 3aJaHHbIX napameTpuyeckm.
OudbdepeHuman OyHKLMUN, MponssogHble "
anddepeHumanbl BbICLLIEro Nopsigka.

2.6

OcHoBHble Teopembl
anddepeHumansHoro
NCYUCMEHUS.

PackpbiTue HeonpegeneHHoCTH no npasuny
Jlonutansa. ®opmyna Tennopa.

2.7

WccnepoBaHnve dyHkuuin ¢
NOMOLLbIO NPOU3BOAHbIX.

YcnoBusi MOCTOSIHCTBA, BO3pacTaHus W yObiBaHWSA
dyHKUMN.  HaxoxgeHwe  akcTpemyma  yHKUUW,
HanbornbLero n HaVMeHbLUEero 3HaYeHus.
WccnepoBaHne yHKUMM M NOCTPOEHUEe rpaduKoB.
OnpegeneHve HanpaeneHWs BOrHYTOCTU KPUBOW U
Toyek nepernba. HaxoxgeHvwe acumnToT KPMBOW.
pachmnyeckoe pelleHne ypaBHEHUS.  YTOYHEHue
KOPHEN ypaBHEHWS.

2.8

OundbdepeHuymansHoe
ncuymcneHune dyHKUMI
HECKOJTbKMX NEPEMEHHbIX.

Mpenen dyHKUMM OBYX NepeMeHHbIX. HenpepbiBHOCTL
PYHKUMN OBYX NepemeHHbIX. YacTHble npounsBoAHble
PYHKLMM HECKOJTbKMX nepemMeHHbIX. MonHoe
npupaiieHne @QYHKUMU  HECKOMbKUX  NEePEMEHHbIX.
Mpon3BoaHble  CMOXHBIX  (PYHKUMA  HECKONbKMX
nepemeHHblX. [lonHbI  gndpdpepeHumnan  yHKLUUN
HEeCKOnbKMX rnepemMeHHbIX. AuddepeHumansl BbICLUNX
nopsAaKoB. HesiBHbIE dyHKUMK " nx
andpdepeHumnpoBaHme. MpounssogHas no
HarnpaseHuto. paauneHT. MpunoxeHus
andbdepeHumansHoro ncymcneHus dyHKLMIA
HECKOJSTbKMX NEPEMEHHbIX.

2.9

HeonpeneneHHbin
WHTErpan.

MepBoobpasHas  dyHKUMSE M HeonpenerneHHbIn
WHTerpan. HenocpeacTBEHHOE MHTErpUpoOBaHueE.
MeTogbl WHTErpupoBaHusi. 3ameHa NepeMEHHOMN.
WHTerpuposaHne no  4yactam.  WHTerpumpoBaHue
paumoHanbHbIX dPYHKUUA. WHTerpupoBaHune
paumoHanbHbIX dYHKUUA. WHTerpupoBaHune
TPUroOHOMETPUYECKUX DYHKLUA.

MHTerpupoBaHme nppaumoHanbHbIX QYHKLNNA.

2.10

OnpepeneHHbl MHTerpan.

BbluucneHve onpepgeneHHoro uHTerpana. dopmyna
HbtoToHa — JlenbHuua wn ee npumMeHeHwe ans
BbIYMCIIEHUS  OMpedeNnieHHoro  uHTerpana. 3ameHa
nepemeHHoum B onpeneneHHoMm WHTerpane.
WHTerpupoBaHue no yacTam.

HecobGcTBEHHbIE WHTerpansl 1-ro poaa.
HecobcTBeHHble WHTerpanbl 2-ro popga. [pusHakm
CXOOMMOCTM HECOOCTBEHHLIX UHTErParos.
"eomeTpuyeckne NPUNoXeHUs onpeneneHHoro
nHTerpana. dusnyeckne NPUNOXEHUs1 onpeaeneHHoro
WHTEerpana.

2.11

[1BOonHOM nHTerpan.

leomeTpuyeckin 1  U3NYECKUA CMbICIT  OBOWNHOrO
nHTerpana. OCHOBHbIE CBOWCTBA ABOWHOIO MHTErpana.
BbluncneHve ABOMHOrO MHTErpana B [EeKapTOBbIX W
nonsapHbIX  KoopAuHaTax. [lpunoxeHus  ABOMHOrO
WHTerpana.

2.12

Yucnosble pAanbl.

Heobxognmbii Npn3HaK CXognMoOCTU YUCITOBOIo pAana.




dyHKUMOHAmNbHBIE PAAbI.

MapmoHnyeckun psg. Octatok psga. Teopembl 00
apumMeTuyecknx  onepauusix Hag —cxogAwumucs
psgaMu.

lNonoxumernbHbie ps0bI. Heobxoaumbiin "
OOCTaTOYHbIA MPU3HAK CXOOMMOCTU MOSIOXUTENBHOro
paga. [pusHakm cpaBHeHus pagoB. O606LLEHHbIN
rapMOHUYECKNI psag. MpusHak Hanambepa.
MpusHkPaabe. PagukanbHbin npusHak  Kowwuw.
UHTerpanbHbin npusHak Kowwuw.

3Hakouepedyrowuecss psdbl. [pusHak  JlenbHuua.
MpubnuxeHHoe BblYMCMEHNE CYMMbI
3Hako4vepeaytoulerocs psaa. AbconioTHas 1 ycrioBHas
CXOOMMOCTM YMCroBbIX psigoB. OOLWMA JOCTaTOYHbIN
NMpU3HaK CXOOUMOCTW  3HAKOMEPEMEHHbIX  PAOOB.
CeoicTBa abconTHO cxogsaLmxes pSOoB.
Heobxoanmbii U OOCTATOMYHbLIA NPU3HAK CXO4MMOCTMU
3HaKo4epeayoLerocs psiaa.

DyHKLMOHanNbHbIE pagbl. PaBHOMepHas CxoouMOCTb.
MpusHak BenepwTpacca. CeonctBa paBHOMEPHO
CXOOSALLNXCS PSAOB.

CrteneHHble psgbl. CXoOuMOCTb CTEMEHHbIX PSOOoB.
Teopema H. Abens. MiHTepBan u paguMyc cXoauMMocTu
cTteneHHoro psga. CBoncTBa CTEMEHHbIX PSAOB.
PaanoxeHune yHKUMIA B cTENEHHbIE psabl Ternopa u
MaknopeHa.

2.12

OudbdepeHumanbHbie
ypaBHeHus1 1-ro nopsigka

3agaun, NpuBodsLLME K MOHATUMIO AndddpepeHLmanbHoro
ypaBHeHWs. OCHOBHbIE MOHATUS TEOPUN OBbIKHOBEHHBIX
anddepeHumanbHblX  ypaBHeHun  1-ro nopsigka.
Teopema CyLLeCTBOBaHUS U €OMHCTBEHHOCTM peLUEHUs
3agaun Koww. OudbdepeHumansHble ypasBHeHus 1-ro
nopsgka C pasgeneHHbIMM U pasaensiowuMncs
nepemeHHbiMu.  OgHopogHble  auddepeHumansHble
ypaBHeHus1. JInHelHble auddepeHumanbHble ypaBHEHUS
1-ro nopsgka. Metog W. BepHynnu. Metoa JlarpaHxa
(metog Bapuauum NPOW3BOSIbHOM MOCTOSIHHOM).
YpaBHeHue  BepHynnu.  YpaBHeHMA B MOMHbIX
anddepeHumanax. --

2.13

OundbdepeHumanbHblie
ypaBHeHUs1 2-ro nopsigka

OnddpepeHumnanbHble  ypaBHeHMA  2-ro  nopsiaka.
OcHOBHblE NMOHATUSA. 3apgava Kowmn.
OnddpepeHumaneHble  ypaBHEHMS  2-r0  nopsigka,
Jonyckawlowe  noHwkeHve — nopsgka.  JluHenHble
ogHopoaHble auddpepeHumanbHble  ypaBHEHUs  2-ro
nopsgka. WHTerpypoBaHue nWHEMHbIX OOHOPOAHLIX
anddepeHumanbHbIX ypaBHEHWA BTOPOro nopsigka C
NMOCTOAHHBIMU kosdpumumeHTamu. JInHenHbIe
HeoaHopoAHble AuddepeHUManbHble ypaBHEHUS 2-T0
nopsigka. VIHTerpupoBaHue mnUHENHbIX HEeO4HOPOOHbIX
anddepeHumanbHbIX — ypaBHEHUMI 2-r0  nopsiika ¢
NOCTOSIHHBIMW ~ KO3PPMLUMEHTaMN 1 MPaBOMA  4YacCTbio
cneumansHoro Bmaa.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

o0
Bugbl 3aHATWIA (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl CaMoCToATeNnbHaS
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHblie pa6ota Bcero
1 cemecTp
1. BeluecTBeHHbIe Yucna. 2 2 0 10 14
> DyHKLMM ogHON 4 4 0 14 22
' nepemMeHHOMN.
3. Teopus npeaenos. 12 12 0 16 40
4 HenpepbIBHOCTL 1 6 6 0 14 26
' paspbiBbl PYHKLUUK.




MponssogHaa n 10 14 0 10 34
5.
andbdepeHuyman.
OCHOBHble TEOPEMDI 10 6 0 8 24
6. | auddepeHumansHoOro
NCYUCTIEHUS.
WccnepnoBaHne yHKLMIA 6 6 0 10 22
7. C NomoLLbio
NPOV3BOAHbIX.
OundbdepeHumansHoe 4 4 0 17 25
8. | ncumcneHne yHKUMN
HECKONbKUX NePEMEHHbIX.
Ok3ameH 0 0 0 0 36
Wtoro B 1 cemecTpe 54 54 0 99 243
2 cemecTp
9 HeonpeneneHHbin 14 14 0 40 68
WHTErpan.
10, OnpepeneHHblii 16 16 0 40 72
WHTerpan.
11. | ABOWMHOW NHTerpan. 6 6 0 37 49
Ok3ameH 0 0 0 0 36
UToro Bo 2 cemecTtpe 36 36 0 117 225
3 cemecTp
12 Yucnosble pagbl. 20 22 0 30 72
" | ®dyHKUMOHanNbHbIE psabl.
13. | OnemeHTbl TEOPUN MONS 6 4 0 20 30
14 OundbdepeHumanbHbie 18 14 0 30 62
" | ypaBHeHus 1-ro nopsigka
15 OudbdepeHumanbHbie 10 14 0 28 52
" | ypaBHeHuWs 2-ro nopsigka
Ok3ameH 0 0 0 0 36
N1oro B 3 cemecTpe 54 54 0 108 252
Wtoro: 158 158 0 296 720
TpynoemMKocTb
Bug yuebHon paboTbl Beero Mo cemecTpam
cemecTp
cemecTp Ne2 | cemectp Ne3 | cemectp Ned Ne5
KoHTakTHasa pabota
nekumu
B TOM yucrne:
npakTu4eckme
CamocTtosTenbHasi paborta
lMpomexyTouHasa aTTecTauuns (ak3ameH) -
WToro:
390
Buapl 3aHATUIR (KONWUYECTBO YacoB)
Ne HaumeHoBaHue Tembl
CamocTosATenbHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHble pa6ota Bcero
2 cemecTp
1. BellecTBeHHblEe Yncna. 2 0 0 40 42
5 DyYHKLMM ogHON 2 2 0 40 44
nepemMeHHOMN.
3. Teopus npenenos. 2 6 0 42 50
4 HenpepbIBHOCTb 1 2 2 0 40 44
' paspbiBbl (OYHKLNN.
UToro Bo 2 cemecTtpe 8 10 0 162 180
3 cemecTp
MponssogHaa n 2 2 0 22 26
andbdepeHuyman.
6. | OCHOBHble TEOpPEMDI 2 2 0 22 26




andhdepeHumansHoro
UcYUCNEHus.
WcecnepoBaHue goyHKUMA 2 2 0 22 26
7. C NOMOLLbIO
NPOV3BOAHbIX.
OndpdepeHunansHoe 0 0 0 21 21
8. | ncumcneHne yHKUMMN
HECKONbKUX NePEMEHHbIX.
Ok3ameH 0 0 0 0 9
Wtoro B 3 cemecTpe 6 6 0 87 108
4 cemecTp
9 HeonpeneneHHbin 4 6 0 50 60
WHTErpan.
10. OnpeaeneHHbIn 4 6 0 50 60
WHTErpan.
11. | [IBovHOM MHTerpan. 2 0 0 49 51
Ok3ameH 0 0 0 0 9
Utoro B 4 cemecTpe 10 12 0 149 180
5 cemecTp
12 Yuncnosble psabl. 6 8 0 52 66
" | ®dyHKUMOHanNbHbIE psabl.
13. | OnemeHTblI TEOPUN MONS 2 0 0 54 56
14 OudbdepeHumanbHbie 4 6 0 51 61
" | ypaBHeHus 1-ro nopsgka
15 OudbdepeHumanbHbie 4 2 0 54 60
" | ypaBHeHuWs 2-ro nopsigka
OK3ameH 0 0 0 0 9
Wtoro B 5 cemecTpe 16 16 0 211 252
Wtoro: 44 46 0 603 720

14. MeToau4yeckue yKkasaHusi Ansi ooy4yaroLmxcsi N0 OCBOEHUIO AUCLIMMNIIUHDI

Mpuctynas K mM3yvyeHuto yy4yebHOW OUCUMMMHBIL, LernecoobpasHo O3HAKOMUTBLCHA C y4yebHOoW
nporpaMmoun AUCUMUMNINHLI, 3NTIEKTPOHHBIM BapuaHT KOTOPOUW pasMeLLEH Ha canTe bd BI'Y.
3HaHMe OCHOBHbIX MOJIOXEHUW, OTPaXeHHbIX B paboyen nporpamme AUCLMNIIMHBI, NOMOXeT
obyyvalLWNMCs OPUEHTUPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO M pofib U3y4yaeMou
ANCUMNIIMHBI B MOAroTOBKEe OyayLlero BbIMYyCKHWKA, CTPOUTbL CBOKO paboTy B COOTBETCTBUU C
TpeboBaHNAMMU, 3aNOXKEHHBIMWU B MpOrpaMmme.

OCHOBHbIMM (hOpMaMM KOHTaKTHOM paboTbl NO ANCLMNIIMHE SABMAAKTCS NEKUUN U NpakTUdeckue
3aHATUA, noCeLleHne KOoTopbiXx o0bs3aTenbHO Ons BCEX CTYAEHTOB (KpOMe CTyOEeHTOB,
obyyvarLmMxXcs No MHAMBUAYanNsHOMY Nnaxy).

lMoaroTtoBKka K NPaKTUYECKUM 3aHATUAM BeOEeTCS Ha OCHOBE MSIAHOB MPAKTUYECKUX 3aHATURA,
KOTOpble pa3sMeLlleHbl Ha cavTe dunvana. B xoge noarotoBKM K MpakTUHECKUM 3aHATUAM
HeobXxoAMMO U3y4uUTb B COOTBETCTBUM C BOMpocamMu AN MOBTOPEHUSI KOHCMEKTbl NeKUuun,
OCHOBHYIO nuTepaTypy, 03HaKOMUTBLCA C AOMNOMNHUTENbHOW NuTepaTypon. Kpome Toro, cnegyet
NMOBTOPUTb MaTepuan Nekuun, OTBETUTb HA KOHTPOSbHbIE BOMPOCHI!, M3y4nTb 06pasLbl pelleHns
3aiad, BbIMOMHUTbL YNpaXXHEeHUS (ecnn Takme npegyCcMoTpPeHbl).

MpM noarotoBke K MPOMEXYTOYHOW aTtTectaumMm HeobxoaMMO MNOBTOPUTb MNPOMAEHHbIN
mMaTepuan B COOTBETCTBUM C y4ebHOW nporpaMMmon, NPUMEPHbLIM MNepevyHeM BOMPOCOB,
BbIHOCALLMXCHA Ha 3K3aMeH. PekomeHOyeTCs MCNoNb30BaTb KOHCMEKTbl NEKUUA U UCTOYHUKW,
nepeyncrnieHHble B CNMCKe nutepaTypbl B paboyen nporpaMmme AUCLMNIIMHLI, @ TakkKe pecypchbl
3MEKTPOHHO-OMBNNOTEYHBIX CUCTEM.

Ana  [OocTXeHna nnaHupyemblX pesyrnbTatoB 0BydYeHWss WUCNOoNb3yTCA UMHTEepakTUBHbIE
NeKumMmn, rpynnosble ANCKYCCUN, aHann3 MMUTaLNOHHbBIX MOLENEN.

15. MepeyeHb OCHOBHOW U [AOMNONHUTENLHOW nNUTepaTypbl, PECypPCOB WHTEpPHET,

HeOGXOAMMbIX Ana oCBOEeHUA ANCUUNINUHDBI
a) OCHOBHas NuUTepaTypa:
[ Nen/n | McTounmk |




1 baBpuH U.N. MaTemaTtunyeckmii aHanus: y4eb.ans By3oB.- M.: Beiclwas wkona, 2006.

5 borgaHos HO.C. u gp. Martematmyeckunm aHanm3: y4yeb.noc. ana By3oB.- M.. Bbicwas
wkona, 2006.

3 OmuTpues B.WN. Jlekuun no obbikHOBEHHBIM AndbdepeHumnanbHbiM ypaBHEHUAM: yy4eb. noc. ans
BY30B.- 2-e 134.- M.: KHmxHbIn [Jom «YHuBepcutet», 2008

4 ®uxtenronby .M. OcHOBbI MaTemMaTU4ecKoro aHanmaa: y4eb.4ns By3oB: B 2-x 4. Y.1: - 9-e nag.,
ctep.- Cl16.: JlaHb, 2008.

5 ®uxtenronsL .M. OcHoBbI MaTemaTnyeckoro aHanumaa: yyeb. ons By3os: B 2-x 4. Y.2: - 9-e uag,,
crep.- Cl16.: JlaHb, 2008

0) fononHUTENbHaa nuTeparypa:

Ne n/n NcToYHmK
6 Apxunos .. n gp. Jlekumn no matemaTmyeckomy aHanuay: y4eb.ans sy3os.- M.: fipocpa, 2008.
BuHorpagosa W.A. n gp. 3agauvM u ynpaxHeHus no maremartmdeckomy aHanuay. KH.1:
7 OndbdepeHunansHoe N UHTErpanbHoOe McuYMcrneHve (yHKLUMIA OOHOW nepemeHHoun: yyeb.noc.

anga yH-ToB.- M.: Beicwas wkona, 2002.

BuHorpagoBa W.A. v gp. 3agaum u ynpaxHeHus no MaTtemaTtuyeckomy aHanuay. Y.1:

8 OundpbdepeHumnansHoe M uHTerpanbHoe ucuucneHue: ydeb.noc. onsi yH-ToB, neaBy3oB.- M.:

Opodpa, 2001.

9 3anopoxey, .M. PykoBoaCTBO K peLleHnto 3agay no matemaTuiyeckoMy aHanmsy: y4eb.noc.- 5-e
n3g., crep.- CI6: Jlanb, 2009

10 TuHskos IM.I1. JononHuTenbHble rNaBbl MaTeMaTU4eCcKoro aHanusa: y4eb. noc.- M.: MY,

B) MH(pOpMALIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmnansHblie peCypCbl UHTEPHET)*:

Ne n/n Pecypc

KyopsisueB J1.O. KpaTkuii kypc maTemaTuieckoro aHanusa : y4ebHuk. B 2 1. T. 1.
11 OundbdepeHumanbHoe N NHTerpanbHOe UCYMCNEHUA OYHKLUMA OOHOM nepemMeHHon. Psabl. - M.:
dusmatnut, 2009. — URL:http://biblioclub.ru/index.php?page=book view red&book id=82814
Kytysoe A.C. MaTtemaTtnyeckuin aHanus : auddepeHumnanbHoe U UHTEerpasibHoe UcuYucreHue
12 YHKLMI OOHON nepemMeHHom: ydebHoe nocobue. - M., Bepnun: Oupekt-Meama, 2017. — URL:
http://biblioclub.ru/index.php?page=book view red&book id=462166

16. MepeyeHb y4e6HO-MeTOAMYECKOrO 06ecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n NcTOYHMK

Honrononosa, A.®. PykoBoACTBO K peLlueHuto 3aga4y No MmateMaTu4eckoMy aHanuay. YyebHoe
nocobue / A.®. Jonrononosa, T.A. KonogsikHas. - CtaBpononb : CTaBpononbCckui
rocyaapCTBEHHbIV arpapHbivi yHuepcuteT, 2012. - Y. 1. - 168 ¢. —URL: http://biblioclub.ru/
index.php?page=book&id=233078

JlyHry, K.H. Bbeicluas maTemaTuka: pykoBOACTBO K peLleHmio 3agad : yuebHoe nocobue /

2 K.H. Nynry, E.B. Makapos. - 3-e n3g., nepepab. - Mocksa :®uamatnut, 2013. - 4. 1. - 217 c. -
URL.: http://biblioclub.ru/index.php?page=book&id=275606

eBopksiH, 3.A. MaTtematuka. Matematmyecknii aHanums : ydebHO-MeToanYeckuin komnnekc /
O.A. l'eBopksH, A.H. Manaxos. - Mocksa : EBpa3unckuin oTkpbITbii MHCTUTYT, 2010. - 343 c. -

3 ISBN 978-5-374-00369-7 ; To e [OnekTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=93168
4 MeTognyeckne maTepuarnsl Mo AUCUUNIIVHE

17. OOpasoBaTesfibHble TEXHOJNIOrMU, MUCNONb3yeMble Npu peanusauum y4eOHOM
ANCLUMNSINHBI, BKNKOYasi [AUCTaHUUOHHble oOpas3oBaTtenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe o6y4YeHue):

Mpn peanusaunmn ANCUUNINHBI NPOBOAATCA Pa3fiMyHbIe TUMbl NEKUMIA: NeKunsa-B1u3yannsaums,
NeKumMsa ¢ ocTaHoBKamMu, NpobnemHas nekums. MNpakrnyeckme 3aHATUS NpeanonaratoT akTUBHYO
AEeATeNbHOCTL Oby4valoWmMxcsa MO aHanudy M3Yy4eHHOro martepuana M NPUMEHEHUI0 ero Ha
npaKkTuKe.

Mpn peanu3aumm OUCUUNNUHBLI UCMONb3YITCS UHGPOPMALMOHHO-CNPABOYHbIE CUCTEMbI U
npodyeccuoHanbHble 6a3bl AaHHbIX:

—HayuHnas anektpoHHasa 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/

—WHdopmaumnoHHasa cucrtema «EgnHoe OKHO gocrtyna K obpaszoBaTenbHbIM
pecypcam» http://window.edu.ru/


http://biblioclub.ru/index.php?page=book_view_red&book_id=82814
http://biblioclub.ru/index.php?page=book_view_red&book_id=462166
http://biblioclub.ru/index.php?page=book&id=233078
http://biblioclub.ru/index.php?page=book&id=233078
http://biblioclub.ru/index.php?page=book&id=275606
http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

—®epnepanbHbi LEHTP MHGOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB — http://fcior.edu.ru
—3OneKTpoHHO-6nbnuoTeyHas  cuctema  «YHuBepcuteTckas  6ubnmoteka  online»  —
http://biblioclub.ru/

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHne AUCLUNIINHDI:

MporpammHoe o6ecneyeHue:

-Win10 (nnun Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

—7-Zip

MynbTmegunHoe obopyaoBaHue (MPOeKTop, HOYTOYK UM CTauMOHaPHbIN KOMMNbIOTED, SKPaH).

19. OueHouYHble cpeAcTBa ANSA NPOBeAeHUs TeKyllero KOHTPONsi ycneBaeMoCTU M
NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLEHKN OCBOEHUS 00y4YatoLLmMMmcst y4eBGHoro maTepurana onpegensieTcs
coaepkaHneMm creayLmx pasaenos ANCUMNINHDI:

HaunmeHoBaHve WHpmnkaTtop(bl)
Ne pasgerna QUCUUMIvHBI Komneten OOCTMXKEHNSA OueHouHble cpeacTsa
n/n (mogyns) una(n) KOMMOeTeHUMn
BellecTBeHHbIEe Yncna. OrK-8 OrikK-8.1
1. I'IK-é MK-3.1 KoHTponbHas paboTta Ne 1
MK-3.2
PyHKLMM ogHON OrikK-8.1
2. | nepemMeHHoNn. OI_II'*I<K38 MK-3.1 KoHTponbHasa paboTta Ne 1
MK-3.2
Teopus npenenos. OMK-8 OrK-8.1
3 nK-3 MK-3.1 KoHTponbHas pabota Ne 1
MK-3.2
HenpepbIBHOCTb 1 OrK-8.1
4 | paspbliBbl PYHKLUN. C|)_||_||<K38 MK-3.1 KoHTponbHas pabota Ne 1
MK-3.2
MponssogHasa n OrK Orik-8.1
5 | audpdepeHuunan. I'IK-é8 MK-3.1 KoHTponbHasi pabota Ne 2
MK-3.2
OcHoBHbIE Teopemsl OriK-8.1
6 | AnddepeHumnansHoro CI)_II-}I<K38 MK-3.1 KoHTponbHasi pabota Ne 3
nUcUnCreHuns. MK-3.2
WccneposaHue OrK OrK-8.1
7 | MYHKUMA C MOMOLLbBIO I‘IK-éS MK-3.1 KoHTponbHasi pabota Ne 3
NPOU3BOAHbIX. MK-3.2
OndpdepeHunansHoe
o OriK-8.1
ncyncrieHne HKL{MIA MK-
8 HECKOMBKIX pyHKY CI)'IK-38 Higé KoHTponbHas paboTta Ne 3
NepeMeHHbIX. ~
HeonpegeneHHbIn OrK-8.1
9 WHTerpan. OnMnK-8 MK-3.1 KoHTponbHas paboTta Ne 4
MK-3 MK-3.2 Tecr
OnpegeneHHbIn OrliK-8.1
10 | whrerpan. OnK-8 NK-3.1 KoHTponbHasa pabota Ne 5
MK-3 K-3.2 Tect
[1BOMHOM nHTerpan. OrK-8 OriK-8.1
11 I'IK-é MK-3.1 KoHTponbHasa pabota Ne 6
MK-3.2
Yucnosble pagbl. K OriK-8.1
12 | ®yHKUMOHanNbHbIE OI‘IK-éS MK-3.1 KoHTponbHasa pabota Ne 7
psabl. MK-3.2
OrnemMeHTbl Teopum nons OrlK-8 OriK-8.1
13 MK-3 MK-3.1 KoHTponbHas pabota Ne 7
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HavmeHoBaHue WHankaTop(bl
I_'I\ﬁ pasgena oucuUMnmvHbI K?_l“:l';‘(a;;e” ,D,(ﬂ;TI/DKeIE)IEIFl) OueHouHble cpeacTBa
(Moayns) KOMMETEHLMM
MK-3.2
OnddepeHumnansHble OrK-8.1
14 | ypaBHeHus 1-ro %T(K38 MK-3.1 KoHTponbHasi pabota Ne 8
nopsgka MK-3.2
OudbdepeHumanbHble OrK-8.1
15 | ypaBHEHUs 2-ro %T(K38 MK-3.1 KoHTponeHasi pabota Ne 9
nopsgka MK-3.2
[MpomexyTouHasa aTTecTaums [MepeyeHb BONPOCOB K 3K3aMeHY
dhopma KOHTPONS — 3K3aMeH TecToBble 3agaHua

20 TunoBble OLEHO4YHbIe cpeAcTBa M MeTOoAMYECKMe MaTepuanbl, onpeaensroLwme
npoueaypbl OueHUBaHUsA

20.1 TeKywWwMn KOHTPOIb yCNeBaeMoCTHn

KOHTpOJ'Ib ycneBaemMoCTu no agncunniimHe ocylecTBiideTcd C NOMOLLbHO crneayrwmnx
OLEHOYHbIX CpeacTB.

TecTbl (NPUMepPHbLIA BapuaHT)
TecT «lMepBoobpa3Han. HeonpeaeneHHbIN MHTerpan»
1. CoBOKYyNnHOCTb BCex nepBoobpasHbix yHKuun f (x) HasbiBaeTcs:

A) HeonpegeneHHbIM nHTerpanom ot dpyHkuumn f (x)
B) OnpegeneHHbIM nHTerpanom ot yHkuumn f(x)
C) HecobcTtBeHHbIM MHTerpanom ot yHkumun f (x)
D) KpuBonvHenHbIM nHterpanom ot pyHkumm f (X)
E) [lBOMHbIM MHTerpanom ot pyHkumn f (X)

2. YKaxXuTe CBOMCTBO HeonpeneneHHoro nHtTerpana:

A) jdf(x):f(x)+c B)jdf(x):f(x)

C) Idf(x)=F(x)+C D) .fdf(x)zF(x)

E) j df (x)=C

3. YkaxuTe hopMyny MHTErpupoBaHUA 3aMeHON NepeMeHHON B HeonpeaerneHHOM UHTerpane:
A) j f (x)dx = j f(p(t) )’ (t)dt B) j f (x)dx = j f ((t) )t

C) [ £0dx = [ f(p(®)dt(p(t)) D) [ f(x)dx = [ f(t)de(t)

E) j f (x)dx = j f ()p(t)dt
4. Hangute uHTerpan de:

(x+3)°

A)—%+C B) — > >+C C)—%+C

2(x+3) (x+3) 5(x+3)
D) Shnjx+3" +C E) Sln|x+3)+C
5. Hangute unterpan J‘[x+sin %de:

x X x’ X
A) ——2cos—+C B) ——cos—+C

2 2 2 2

2
C) x2+cos£+C D) X i2costic
2 2 2

E) 2X+Cos X



6. Hangurte unterpan J‘cos3 Xsin xdx:

4 4
A) -8 X ¢ B) sinx+C C) —3cos’x+C D) & X, ¢ E) 3cos®x+C

7. Hangute nHTerpan J‘L :
V16 — x*
A) arcsin X +C B) 1 arcsin X +C C) 1arctg X +C
4 4 4 4 4

D) In‘x ++/16 — x°

8. Kakon meTon NpUMEHSIETCA NPU HAaXOXAEeHUW nHTerpana Iarcsin xdx :

+C E) arcsin 2

A) NHTerpupoBaHue no 4yactsam
B) MeToa 3ameHbl nepeMeHHOoN

y X
C) C nomoLubio yHMBEpcanbHon noactaHoBkm t =tg 2

D) HenocpeacTBeHHOE NHTErpupoBaHme
E) MeToa nogeeneHus nog 3Hak andpdepeHunana

9. Hanaute uHTerpan _[ XCOos XdX :
A) XSin X+ cosx +C B) XSin X —cosx+C

c)sinx+C D) cosX+C
E) XCOSX+Sin x+C

X+1
10. Haiigute nHTerpan I—dx:
X

A) x+In|x|+C B) In|x|+C
2
C) (x+1)°+C D) X?+In|x|+C
E) x+C
11. Haiigute nHTerpan Isinz xdx :
A) 5—lsin2x+c B) 5—lsin2x+c
2 4 2 2
X 1. x 1
C) —+-=sin2x+C D) ——=c0s2x+C
2 4 2 4

E) 5—lsin x+C
2 4
12. Haiigute unterpan [ Sin 3xsin xdx :
1. 1.
A) =sin 2x — =sin 4x +C B) Linax—sinax+C
4 8 4
C) Esin gx+15in 4% +C D) 4sin 2x —8sin 4x+ C
4 8

E) 4sin3x —sin X+ C

X
13. C nomoLLbio yHuBepcanbHomn noactaHoskn { = tg E HanauTe uHTerpan | _dX :
sin X
. X
A) Intg§+C B) Injsin x|+ C C) tgg +C D)—Inctg§+c E) Int+C
14. YkaxuTe npocTelilyto Apobb 3-ro Tuna SX+8 3X+2 4, dx X+4

X2 +2X+5 x? +4x-1 @Bx+7)%  2x2 +3x-2



A) _XH8 B) [ o ® gy, [ 2

> > - P dx
X5 +2X+5 X“+4x-1 2X° +3x-2
dx 5x+8 3X+2
D ——dx,| ——d
I Bx+7)3 j X2 +2x+5 XI X rdx_1
E) npocTtenwen gpobn 3-ro Tuna Het
15. Haiigute MHTerpanj & .
’ (x+2)(x+1)
A) In|x+1—In|x+2|+C B) Inj(x +1)(x +1)| + C
C) Injx+1+Injx+2+C D) In|x+1 —2Injx+2/+C

E) In[x+1—In|x+2

TecTt «OnpegeneHHbIn uHTerpany
1. Ykaxute dopmyny HetoToHa-J1lenbHuua, ecnm F(x) nepsoobpasHast QyHKUMM f(x):

[ f()dx = Fx)|s= F(b) - F(a) [f@)dx = Flb= £ (B)~ f(a)
A) a B) a

"= F(a)+ F(b)

C) j f(x)dx = F(x)|"= F(a)- F(b) D) [ f(x)ydx = F(x)

Tf(x)dx: F(x)|o=F(a)+F()+C

6
2. Bbluncnnte uHterpan I dx :
VX +3
A) 2 B) -2 C) 4 D) 4 E)O

2
3. Bbluucnute nHterpan .[(xz —2x+ 3)dx:
1

7 3 13

A) — B) — C) — D) 7 E) O
3 7 3
4. Kakoe OTHOLLEHUE BEPHO:
[£Cdx == () [ £ (0dx = [ fxydx
A) a b B) a b
b b b b
[ f()dx =—] f(x)dx [ f(x)dx = [ f(x)dx
a a ) a a
E) j f(x)dx = F(x)|"= F(a)+ F(b)
& Ox
5. Beluucnute nHterpan I P
5 COS” 2X
A) V2 B) 1 o L D) /2 E) v2
4 2 2
1
6. Bbluucnnte nHterpan .[ xeXdx:
0
A)1l B) -1 C)o D) 2e E) e

7. Ykaxute d)opMyrly MHTErpnpoBaHnA Nno 4act4am B onpeaeneHHoM nHterparne :

A) j'udv=uv|: —j'vdu B) j'udv=uv|:



C) iudv:uv+j{vdu D) jludv=uv—j-vdu

b b
b
E) Iudv: uv|, +Ivdu
a a
8. YkaxuTte dhopMyny HaxoxgeHus nnowiagm nriockon ourypei:

S:_Tf(x)dx S:j‘fz(x)dx

S=T\/ﬂ§dx

A) B)

S = [ f/(x)dx
c) D)
E) Szjf/(x)dx+C

9. Mnowaab Gurypsl, orpaHuyeHHoi nuHusmm Yy =0, X =2, y = X2 paBHa:

A)S:% B)Sz% C) S=4 D) S=8 E) S=0
10. Bbluncnute nnowanb gurypbl, orpaHM4eHHON SIMHNAMMN y=ex, y:O, x=0, x=1:
A) S=e-1 B) S=e+1 C)S=e D) S=1-e E) S=2e+1

11. Hantn o6bem Tena, o6pazoBaHHOro BpalleHnem BoKpyr ocu Oy urypbl, orpaHudeHHon napabonom

y=X’, ocblo Oy 1 NPSIMbIMM y=0, y=1
1
T _ - T 1
A) Vy:E B) Vy_2 C)Vy=ﬂ' D) Vy:E E) Vy:g
12. Obbem Tena, 06pa3oBaHHOro BpaLleHneM BOokpyr ocn OX durypel, orpaHudeHHomn kpuson y = f (x)

,ocbto OX m npambiMn X =a, X =Db Bbluucnsercsa no opmyne:

Av = ni f2(x)dx B)v = 7zj. f (x)dx COv = ni f (x)dx

D)v = ﬂj f2(x)dx E)v, :f £2(x)dx

OnucaHne TexHonormu npoeegeHuns TectoB

TecTbl npoBoaATCcdA B NMCbMEHHOM BUAe Nnocre n3y4eHna Bcex Bonpocos, BKIMHOYEHHbIX B
TecCT.

TpGGOBaHMﬂ K BbINOJTIHEHUIO TeCTa

TecT cunTaeTcs BbIMOMHEHHbIM (OLIEHKA «3a4TEHO»), €CnN NpaBuUsbHble OTBETbI AaHbl HE
mMeHee, Yyem Ha 70% BonpocoB TecTa. B NpoTMBHOM cryyae TECT CYATAETCS HE BbIMNOSTHEHHBIM
(OUeHKa «He 3a4TeHO).

KoHTponbHas paboTta (npMMepHbIN BapuaHT)
KoHTponbHasa pabota Ne1
1 BapuaHT

1. OnpegenuTe Te 3Ha4YeHns X, KOTopble YOOBNETBOPAOT HEPABEHCTBY: |3-x+ 4| <10.
2. laHa yHKums:



F(x) = inpMOSxﬁl,
Xnpul<x<2

Hantu sHavenus: f(0), f(%), f(g), f(2).

3. YcTaHoBUTL 06nacTy CyLeCcTBOBaHUSA (OYHKLIMI:

a) f(x)=log, 3" +sinx;

6) ¢(x)=arccos(2-x—3);

log, x

x=3°

4. dyHkuma Yy = f (X) onpeneneHa Ha [O; 2] . KakoBbl obnactu onpegeneHmst yHKUMIA:

B) w(X)=

X
f(xz), f(x=2), f(x+1), f(E) ?
5. lNMonb3ylocb onpeaeneHMem npeaesnia YMCoBoKn nocrneaoBaTenbHOCTU, AoKa3aTb PaBEHCTBO:
3-n-4 3
im =—.
n>o2.n+3 2

Ha4dunHasa ¢ kakoro n BenunymHa 3-n-4 ——| He npeBocxoguT 0,00017?
2-n+3 2
6. Hantn npegen 4yncnoBon nocneaoBaTenibHOCTH:
_ 4.n*-3.n°
" 2.t +nd+n?’

7. Monb3ysack onpeaeneHemM npeaena yHKUMK, AokasaTk, 4To pyHkuma f(X) =2-X+3 nmeet B Touke
Xx=4 npepnen, paBHbiii 11. KakoBO A0OMKHO GbITb O , YTOOLI U3 HEpaBeHCTBA |x—4| <O crneposano

HepaseHcTso | f (x) 11| <0,01.

BygeTt nu pyHKLUMA HenpepbiBHA B 3TOM TOYKE?
8. Bbluncnutb cnegyrowime npegensi:
X*+5-X+8 X +5-X X +x-2

a) IMZ—2"2= 6) m=——" g lim 1) lim(w/x(x+2)—x),

2 4.x x>l X —

x>o 2.X°—0.x x=0 X
) X% +x—-12 . ctgx (x+4) . (2-x+3]x+l
lim ,e) lim(1+tg x , %) lim| —— ,3) lim ,
,D.) X—3 /X_2_ M-—X ) xao( g ) ) x—>oo(x+8j ) x—o\ 5ox 47
. 1-cos(8-x)
m 2

n) li

x—0

) limx2In(cos &) .
X—>00 X

9. YCcTaHOBUTB, B KaKUX TOYKaX U Kakoro poAa paspbiBbl UMEIOT criegytoLme OyHKUNN:

X+1npu0<x <], 2

a) F(x)= npu0 < x | 6) (x) = X npux;tO,,
3-X+2npul<x<2 2npux =0
L —Xnpu x <0,
— <

B) f(X):{ X npux_O,’ r) f(x)=41npux=0,
Xnpu x>0

Xnpu x >0

MocTponTb rpadomkn 3TUX PYHKLUUA.
10. Onupascb Ha cBOWCTBA HEMNPEpPbIBHbIX PYHKLUMIA, YCTAHOBUTL, YTO YpaBHEHWE

X*+4-x°~5-x* +6 =0 umeeT kopeHb, NpuHaanexalmit otpesky [—1; 4] .

KoHTponbHas pab6oTta Ne2
1 BapuaHT

1. MNMonb3ysicb onpeaeneHnem NPon3BogHON, HANTU NPON3BOAHbLIE CrEAYIOWNX AOYHKLMIA:



a) y=X"=5-x"+3-x+1;
X

6) y=tg—;

)Y 93

B) y= a¥.

2. MNonb3yscb 06LWMMN BblpaxXeHUAMN AnddepeHLMpoBaHnNs, HanTn NPOU3BOAHbIE CEAYHOLLNX
PYHKLMI:

a) f(x)=(x-2)". Hairru (0), f (2), f (-2), ().

6) y = garetox A(X*+3-X); B) y=+1+X?+x-arcsin X ;
X x-1
N y=(x); a) y=In :
)Y ( ) )Y 2-x+1
_dy d%y 3
3. Hantu & n W dyHKUMK, 3a4aHHON NapaMeTpUIecKu:
X=2-t
y=t?+1

4. Haitv npupalerne Ay un auddeperHuman dy dyHkuum Y = X* —3-X+4 B Touke x=2 npu
Ax=1;0,1; 0,01. HaitTn ans kaxgoro 3HaueHnsi AX abComioTHyto NOrpelHocTs |Ay — dy| u

Ay —dy

OTHOCUTES1IbHYHO NOrpeLlHOCTb , KOTOpble AonyCKakTCA Npu 3amMeHe npupawlieHunsa

anddepeHumanom.

y /
5. Vicnonbays noHsTve auddepeHunana, HainTi npubnwkeHHo sHadenne tg44°45' . PesynbTar
CPaBHUTb C TaBMUYHBIM.

KoHTponbHas pab6oTta Ne3
- y 3 V.4
1. BbIicHUTb B Kakoit Touke kpmon Y = 2-X° —1 kacatenbHas coctaBnseT ¢ ocbio Ox yron 3

2. Yron O (B paguaHax), Ha KOTOpbIi NMoBOpaYMBaeTCs KOMeco Yepes t cekyHa, paBeH

©® =2-t>—54-t+3. OnpeaenuTe yrroBylo CKOPOCTb ABVXEHUs koreca. Yepes cKombKo BpEMEHM
Koneco octaHoBuTCA?
3. MNonb3yack npasunom JlonuTtans, HauTK cnegyowme rnpegensl:

2
B . . tgx . X=X
a) lim(z—2-arctgx)Inx;  6) lim(sinx)""; B) lim——.
X0 xoF x->1 X' =1
2
4. NonoTHAHbIN WwaTep o6bemoM V nmeeT popmy nNpsiMoro KoHyca. KakoBo JOMKHO BbITb OTHOLLEHME
BbICOTbI KOHYCa K paguycy ero OCHOBaHUs, YTOObl Ha LaTep NOLWO HaUMeHbLLEEe KONNYEeCTBO NOMOTHA.

5. NpoBecTu nonHoe nuccnegoBaHne U NOCTPOUTL rpaduk OyHKLNN:

2
R

6. Haritn auddeperuman dyHkumm € X;y) =3 -x* -y + x> -y,

KoHTponbHasa pabota Ned
1) anMeHﬂﬂ MeTo[ HenocpeaCcTBEHHOIO MHTErpnpoBaHnA, BblIHUCITUTb NHTErpanbl

e—X
a)J dx Ie* 1+ —— [dx
16 — x* . Cos™ X
2)I'IpmmeH;|$| MeTo NnoACTaHOBKU, BbIMUCIIUTb NHTErparnbl

a . 6) J‘L
) J'cos xsin xdx x(1+In x)

3) C nomoLLblo MeTOAa MHTEIPUPOBAHUS MO YaCTAM BbIYMCIUTL MHTErparbl



2 Ixesxdx ®) Ixsin xdx

KoHTponbHas pa6oTta Ne5
1. Bbluncnutb onpegeneHHble nHTerpanl

1
a) I(ZX +sin 2x)dx 6) IV4X — 2dx
° »

B) :[xex r) j‘%
1

2. BbluMcnuntb HECOBCTBEHHbIE WMHTErpanbl WM yCtaHOBUTb UX paCcCXoOuUMOCTb:

2 x2dx tn x
—_ ——dx

) 6)

a '!X2+4 -([ /X

3. Bbliumcnuts nnowaab urypbl, OrpaHUYEHHON IMHUSMMU:
a) y=x5 y=x% x=-2,x=1.
1

6) p=3-2 , B= =
) p=32cos P, B >

. . V2
4. Boluvenutb anuHy gyrm kpyBon  y = 1-Insinx, orx=0pg0 x = Z

KoHTponbHas pa6oTta Ne6
-1

4
1. lamMeHUTb NOpsSiAOK MHTErPUPOBaHUS: _[dyj f(x,y)dx.
24

y

2. CBecTv OBOWHON MHTErparn J.J- f (x, y)dxdy, rae D - 06nactb, orpaHuyeHHas nuHusmu Y = X’
D

ny= VX K NOBTOPHOMY MHTErpany.

3. CBecTv ABONHOW MHTErparn H f (X, y)dxdy, roe D - obnacTtb, orpaHMyeHHasi MIMHUAMK Yy = 2X ,
D
y = —2X, X =1 K NOBTOPHOMY WMHTErparny.

KoHTponbHas pab6oTta Ne7
Ne1. VYcTaHOBUTH pacxXxOAMMOCTb 4YMCMOBOrO psda Ha OCHoBE HeobXxoaAMMOro ycroBus

> . 3
CcCXoaANMMOCTHU 2n+3)sin .
2 ) (Sn + 4)

n=1
Ne2. YCTaHOBUTb CXOAMMOCTb MMM PACXOAMMOCTb YMCAIOBOrO psiAa Ha OCHOBE MPU3HAKOB
o0
CpaBHeHMs 1 .
n-1n? —6n+10
Ne3. YcTaHOBWUTb CXOAMMOCTb MMM PaCXOAMMOCTb YMCIIOBOrO Psija Ha OCHOBE Mpu3Haka
3
ﬂanam6epa§(5”+6) _
n=1 2”
Ne4d. YCTaHOBWTb CXOOMMOCTb UMM PaCXOAMMOCTb HWCIIOBOTO psida Ha OCHOBE paavKarnbHOro

“(n+1 )"
npusHaka Kowwm nnmn nHterpansHoro npusHaka Kowum Y .
n=1 3n + 4
Ne5 WccnepoBatb Ha abCONIOTHYH W YCINOBHYK CXOAMMOCTb 3HAKOMEPEMEHHbIN  pag
0 (_l)n+1
n=1N -\6/ 64n + 3.



Ne6 HainTtum paguyc u uHTepBan CXOAMMOCTU CTEMNeHHOro psiga. MccnegosaTtb CXOANMMOCTb psga

Ha KOHLIaX MHTepBana CXOAUMOCTY §- (x-6)"
(n+1)In(n+1)
Ne7. PasnoxuTtb cyHkumio f(x) B psa Tennopa B OKPECTHOCTM TOYKM Xo. YKasaTb obnacTb
CXOAMMOCTU MOMYy4YEHHOro psaa.
YkasaHue. Mcnonb3oBaTb pPasfoOXeHUd 3feMeHTapHblX (PYHKUMA B  CTeneHHble paabl

y=(x+4)3e* x,=—4.

Ne O HaiiTu npoussoaHylo ckansipHoro noms ¥ = %™ +¥°— 5VZ 5 touke M (2;2;2); no
HanpaBMeHuto 0T 3TOM TOYKM K Touke M1(2;3;3).
KoHTponbHas paboTta Ne8
HanTtu obwee pewweHmne (06wmn nHterpan) gaudgepeHumnansHoOro ypaBHeHNS
1) e**¥dy = xdx 2) (xy+x3y)y' =1+ y? 3) (y? —3x?)dy+2xydx=0
4) HanTu yacTHOe peLueHne (4acTHbI nHTerpan) audgepeHumnanbHOro ypaBHeEHUS
(x* +1)y'+4xy=3, y(0)=0.

5) Hantu obLiee pelweHne anddepeHumanbHOro ypaBHeHus y' +y = x\/y .

KoHTponbHasa pa6oTta N9
1. Hantn pewenne pguddepeHUmnansHOro ypaBHEHUs, [OOMYCKalLWeEero MOHWKEHUS

nopsaka: 2xy" =y
2. PewnTb NnHenHoe ogHopoaHoe anddepeHunansHoe ypaBHeEHME BTOPOro nopsagka c

NOCTOSHHBIMM KoadhduumenTamy: Y 10y +64y =0
3. PewunTtb nnHenHoe HeogHopoaHoe AndpdbepeHumarnbHoe ypaBHeEHME BTOPOro nopsigka

C MNOCTOSAHHbLIMY KO3 pULmeHTamu: y” — 3y’ = xe”.

OnucaHne TexHonormu nposeaneHus KOHTpOﬂbHOﬁ pa60TbI

KOHTpOJ’IbHaFI pa60Ta npoBoaATCcd B NMCbMEHHOM BUAE Mo BapunaHTaM nocre Nn3y4eHund
COOTBETCTBYHOLLEro TeopeTn4eCKkoro matepumana.

Tpe6oBaHuUs K BbINOSTHEHUIO KOHTPOJSIbHOW PaboThbI

3a KOHTPONbHY paboTy CTaBUTCS OLEHKa «3a4TEeHO», eCru:

- NPU BbINOSTHEHUN 3afaHusl NONYYeH MpaBWibHbIA YACIIOBOM pes3ynbTaT, U BCe Lwaru
BbINOSTHEHUSA 3a4aHNA CONPOBOXAEHbI HEOOXOANMbBIMU NOACHEHNSAMN;

- eCNnn B OTBETE MMEETCS BblYMCNUTENbHAsS owmnbka, HO xon paccy>K,1:|,eH|/||71 BeprIIZ, n
BC€E LWlarn BbiNOJNIHEHNA 3adaHNA COMpPOBOXOEHbI HEeobX04MMbIMU MOSICHEHNAMM.

20.2 NMpomexyToyHasa aTrectauusi
MpomexyToyHaa aTtTectaumsi N0 OUCUMMANHE OCYLLECTBMASAETCA C MOMOLUbI CnegyoLwmx
OLEHOYHbIX CPeaCTB:
NMepeyeHb BONPOCOB K 3K3aMeHy
NMpomexyToyHas atrectauma Ne1i
MoHsTMe MHOXecTBa. MHOXECTBO paLMOHarnbHbIX YNCEen.
BewlectBeHHbIE Yncna.
AbcontoTHasa BennymMHa Yncna.
I"paHnLbl YMCNOBbIX MHOXECTB. CerMeHT, MHTepBas, OKPEeCTHOCTb.
MoHaTne dyHkumn. Cnocobbl 3agaHunsa pyHKUMI. paduk yHKUUN.
YeTHble 1 HeveTHble doyHKUmK. Nepunogndeckue yHkummn. MoHaTne obpaTHom pyHKUMK.
OnemeHTapHble PyHKLMN.
Yuncnosasa nocrnefoBaTenbHOCTb M ee npegen. beckoHeyHo Manbie n 6eckoHeyHo Gonblune
BENUYNHBI.
9. OcHoBHble TeopeMbl O Npeaenax.
10. ApudpmeTtnyeckne OencTBusS Hag nepemMeHHbIMK BenmunHamu. Ocobble criydau npegenos u
HeonpeneneHHOCTH.
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11. MoHOTOHHaa nepemeHHass U ee npegen. Yncno e. Teopema O BIIOXKEHHbIX OTpesKax.
YacTnyHble nocneaoBaTensHOCTH.

12. Mpepen cyHkunn. TeopeMbl 0 Npedenax Ha criyyanm nNpomsBonbHOM yHKUuuK. CpaBHeHMe
6eCKOHEeYHO MarnbIX U 6eCKOHEYHO BOMbLUNX BEMUYNH.

13. OnpepneneHve HenpepbiBHOCTU PyHKUUK. TOYKK pa3pbiBa.

14. HenpepblBHOCTb afieMeHTapHbIX PYyHKUUN. PaspbiBHble yHKUMN. HenpepbiBHOCTb CIIOXHOM
OYHKUMMN.

15. CeoncTBa HenpepbIBHbIX PYHKLUUA.

16. CywecTBOBaHME M HENPEPLIBHOCTb 06paTHOM (PYHKLMKN, KOPHA MU CTEMEHU C pauMOHanbHbIM
rnokasaTtenem.

17. CywecTBOBaHME 1 HENPEPbLIBHOCTb 06PAaTHbLIX TPUFOHOMETPUYECKMNX (DYHKLIUA.

18. OnpepeneHve  cTeneHn C  uMppauMoHanbHbIM nokasartenem. lNokasaTenbHas,
norapudmuyeckasa n cteneHHasa yHKUNN.

19. Ncnonb3oBaHMe HEMNPEPLIBHOCTU MYHKUMA NpU BblMUCIEHMN npeaenos. PaBHoMepHas
HenpepbIBHOCTb OYHKLMM.

20. T'vnep6onunyeckne OyHKLUN N NX CBOUCTBA.

21. TNoHsaTne npounssoaHon. FeoMeTprUYeCcKmin CMbICH NPON3BOLHON.

22. BbluMcrieHne npon3BoaHbIX NPOCTENLLNX 3r1eMEHTaPHbIX OYHKUWIA.

23. CBsasb Meay amddepeHuMpyemMoCcTbio U HENPEPLIBHOCTBID OYHKLMM.

24. TNpasuna BbIYUCIEHNSA NPONU3BOAHbIX.

25. dnddepeHunpoBaHme oyHKLMIA, 3a0aHHbIX NapaMeTpUYeCKHu.

26. OuddepeHuman yHKLnN.

27. MpownssoaHble 1 andepeHumnansl BeiCLLErO nopsaaka.

28. OcHoBHble TeopeMbl anddepeHumnanbHoro ucumcnenms (Pepma, Ponns, 0 KOHEYHbIX
npupaLLeHnsx).

29. PackpbiTue HeonpeneneHHocTy No npasuny Jlonutang.

30. dopmyna Tennopa.

31. YcnoBusa NOCTOSIHCTBA, BO3pacTaHus U yOblBaHUS PYHKLMNA.

32. JDKcTpeMymMm yHKLMU. Hanbornbllee n HauMeHbLee 3HaYeHus!.

33. WccnepoBaHue doyHKUMI U NOCTPOEHME rpadonKoB.

34. HanpaBneHue BOrHyTOCTM KPMBOW U TOYKM nepernba. ACUMNTOTbI KPUBOW.

35. padhunyeckoe peLLeHne ypaBHEHUS. YTOUHEHNE KOPHEN YPpaBHEHMS.

36. MNpepen yHKUMKM OBYX nepeMeHHbIX. HenpepbiBHOCTL YHKUMM ABYX MNEPEMEHHbIX.
YacTHble Npon3BoaHblE (PYHKLMN HECKONBKNX NEPEMEHHbIX.

37. lNonHoe npupalleHre PyHKLUNN HECKONbKUX NepeMeHHbIX. [1pon3BoaHbIE CNOXHBIX (OYHKLNIA
HECKOJTbKNX NEPEMEHHbIX.

38. OuddepeHumansl BbICWIMX NOpAOKoB. HesdBHble yHKUMM U ux JuddepeHunpoBaHue.
MponssoaHas no HanpasneHuo. MpagueHT.

MpomexyToyHas aTttectaumsa Ne2

1. MNMepBooOpa3sHas n HeonpeaeneHHbI NHTerparn.

2. OcHoBHbIE CBOMCTBA HEONPEAENEHHOro NHTerpana (¢ dokazamesiscmeamu).

3. Tabnuua OCHOBHbIX MHTErparos.

4. MeTop HenocpeacTBEHHOro MHTerpupoBaHng. Metoa 3ameHbl nepeMeHHON.

5. MeTog MHTErpmMpoBaHUs MO YacTaM.

6. MIHTerpupoBaHne paumoHanbHbix pyHKunn. Obwme ceegeHums.

7. MpocTtenwme gpobum n nx UHTErpMpoBaHue.

8. WHTerpupoBaHune npaBunbHbIX gpoben.

9. MeTogbl HeonpegeneHHbIX koaduumneHToB. MeToa YacTHbIX 3HAYEHUN.

10. YHuBepcanbHas TpUroHoMeTpuyeckas nogcraHoBKa.

11. WHTerpansl Tuna Ism x-cos" xdx. Wcnonb3oBaHue TPUrOHOMETPUYECKUX
npeobpasoBaHnii.

12. KsagpaTuyHble nppaunoHanbHocTu. [JpobHO-nMHenHas nogcTaHoBKa.
13. TpuroHomeTpuyeckasa nogcraHoBka. MHTerpansl Tuna IR(X; Vax? +bx+ c)dx. MNoacTaHoskK

onnepa.
14. WHTerpupoBaHue guddepeHumansHoro 6uHoma.
15. 3apgauu, npmBogsALLME K MOHATUIO MHTErpana.



16. OnpeneneHne onpegeneHHoro wuwHterpana. [eomMeTpuyeckun W (U3NYECKUIA  CMbIS
onpeaeneHHoro nHTerpana.

17. Ycnosus cylecTBOBaHWS onpeaeneHHoro nHTerpana.

18. Cymmbl dapby n nx ceoncTea.

19. OcHoBHbIe CBOMCTBA OnpeaerieHHoro nHTerpana (¢ dokasamersibcmeamu).

20. ®opmyna HbloToHa — JlebHuua M ee NpuUMEHeHWe Ans BblYUCIIEHUA ONpeaeneHHoro
nHTerpana. 3ameHa NnepeMeHHON B onpegenieHHoOM UHTerparne.

21. NHTerpvpoBaHve No 4acTsaM B oOnpedeneHHoM wuHTerpane. VIHTerpupoBaHWe YeTHbIX W
HeYeTHbIX (PYHKLMIN B CUMMETPUYHbIX Npeaenax.

22. NHTerpan ¢ nepeMeHHbIM BEPXHUM NpeaesioMm U ero CBOMCTBA.

23. HecobGctBeHHbI  uHTerpan | poga (MHTerpan € GECKOHEYHBIM  MPOMEXYTKOM
WHTerpuposaHus). NpusHakm cxogMmocTu

24. HecobGctBeHHbIn wHTerpan |l poga (MHTerpan oT paspbiBHOM oyHKUuK). [NprsHakm
CXOANMOCTH

25. CxeMbl NnpUMeHeHUs onpeaeneHHoro nHTerpana.
26. BblumcneHuve nnowagen nnocknx duryp.
27. BbluncrieHne OnunHbl gyrn NOCKOW KPUBOMN.
28. BbluncneHne o6bemoB Ten.
29. BblumcneHuve nnowaam noBepxXHOCTU BpaLLeHMs.
30. PaboTta nepemeHHown cunbl. [1yTb, NPONOEHHbIV TENOM.
31. KoopamHatbl ueHTpa TaxkecTn. CTaTmyeckue MOMEHTHI.
32. MpubnmxkeHHoe BblYMCEHNE ONPeaENEHHOro NHTerpana.
33. [eouHon nHTerpan. OCHOBHbIE MOHATUS.
34. 'eoMeTpU4ECKUI CMbICIT ABOWNHOIO MHTErpana.
35. dunsmyeckun cmbicn ABOMHOIO MHTErpana
36. OcHoBHbIE CBOMCTBA ABOMHOIO MHTErpana.
MpomexyToyHasa attectaumsa Ne3
Yuncnosble pagbl. OCHOBHbIE MOHATUS.
Pag reomeTpryeckon nporpeccun.
Heobxoammbli NpnsHak cXoguMOCTU YNCIOBOro psaga. lapMoHmMyeckni pag.
OcrtaTtok psiga. Teopembl 06 ocTaTKe psiga.
Teopembl 06 apucmeTn4EeCKMx onepaunsax Hag CXoasaWwmMMncs pagamu.
MonoxuTtenbHble  psgbl.  Heobxogmmbln M OOCTATOMHBIA  NPU3HAK  CXOOMMOCTU

ogkwnE

NOoNOXNTEJNbHOIo pAaaa.

7. MNpwusHakm cpaBHeHns psigoB. O606LLEHHbBIV FAPMOHUYECKUA psag.

8. MNMpusnHak OJanambepa.llpnsHak Paabe.

9. PagukanbHbI npuaHak Kowu. VHTerpanbHbii npusHak Koww.

10. 3Hako4vepeaytowmecs psabl. [Npusnak Jlenbrunua.

11. MNpunbnuxeHHOe BblMUCIIEHNE CYMMbI 3HAKOYepeayoLLerocs psaaa.

12. AGcontoTHasd M yCroBHas CXOOUMOCTM 4YUCROBbLIX psigoB. OOLWMI OOCTATOMUHbBIA NPU3HAK

CXOAMMOCTU 3HaKonepeMeHHbIX psaoB. CBoMCTBa aGCONOTHO CXOAALLMXCA PSOOB.

13. Heobxogumbli n 4OCTATOYHbBIA NPU3HaK CXOOMMOCTM 3HaKo4YepeayoLerocapsaaa.

14. ®yHKumoHanbHble paabl. OCHOBHbIE NOHATUS.

15. PaBHOMepHas cxoammocTb. CBOMCTBA paBHOMEPHO CXOOALLMXCA PSAOB.

16. CteneHHble pagbl. Teopema Abens.

17. Pag Tewnnopa.

18. 3apgauun, npmsogsLLme K NOHATUIO AnddepeHLnanbHOro ypaBHEHUS.

19. OCHOBHble  MOHATMA  Teopunm  OObIKHOBEHHbIX  AnddepeHUManbHbiX  YPaBHEHUN.

OnddepeHumnanbHble ypaBHeHNs 1-ro nopsaka.

20. Teopema cyLLeCTBOBaHMSA U €QMHCTBEHHOCTU peLueHmns 3agadmn Kowm.
21. OuddepeHumanbHble ypaBHEHUA C pasfgeneHHbIMU 1 pasaensaowmuMncsa nepemMeHHbIMU.
22. OgHopoaHble  guddepeHumanbHble  YpaBHEHUS MEepBOro  nopsiaka W - ypaBHEHUS,

CBOASILLNECS K OQHOPOAHbIM.

23. JluHenHble guddepeHumnansHble ypaBHEHUS NEPBOro nopsaaka.

24. Metog W. BepHynnw.

25. MeTog Jlarpanxa.

26. YpaBHeHue A. bepHynnu.

27. YpaBHeHus B NosiHbIX AnddepeHumanax. MHTerpupyowmn MHOXUTENb.



28. YpaBHeHus JlarpaHxa n Knepo.

29. OuddepeHumanbHble ypaBHEHNSA BbICLLMX MOPSAKOB, OCHOBHbIE MOHATUS.

30. OudbdepeHumanbHble ypaBHeHUss BToporo nopsagka. Obuwiee n yactHoe pelweHus. 3agaya
Kown.

31. OuddepeHumanbHble ypaBHEHUS BTOPOro nopsaka, onyckarwLme noHmkKeHne nopsiaka.

32. JluHenHble auddepeHumanbHble ypaBHEHUSA N-ro nopsaka.

33. JluHenHble ogHopoaHble anddepeHumanbHble YpaBHEHUS BTOpOro nopsgka. Onpegenenuns
1 oOLme cBoncTBa.

34. OnpepenuTtens BpoHckoro.

35. JInHenHble ogHOpogHble anddepeHumanbHble YpaBHEHNA BTOPOro nopsiaka ¢ NOCTOSIHHbIMU
KoahpuuymeHTamum.

36. CtpykTypa  oOwero peweHns NpuM  pas3nuyHbiX  3HAYEHUAX  AUCKPMMUHAHTa
XapaKTepUCTUYECKOro ypaBHEHNS.

37. JlnHenHble HeogHopoaHble auMddepeHumanbHble ypaBHEHNS BTOporo nopsgka. CTpykTypa
obLero pelueHust.

38. MeTopq BapuaLmm Npon3BOSibHbIX MOCTOSHHbIX.

39. JInHenHble  HeogHopoaHble  OudpdpepeHUManbHble  ypaBHEHMS C  MOCTOSAHHbIMM
koadhduumeHTtamm. CTpykTypa OOLLEro pelleHus.

40. WNHTerpupoBaHme nMHENHbIX HeoaHopoaHbiX AuddepeHumanbHblX YpaBHEHWUA BTOPOroO
nopsiaka ¢ NOCTOAHHBLIMU KO3 ULIMEHTAMKN U NPaBOM YacTbio cneunansHOro Bnaa.

OnucaHue TexHONOrMn npoBeaeHus
OK3aMeH npoBOAUTCA B CPOKW, YCTaHOBMEHHblE pacnucaHmeM Yyy4ebHO-3k3aMeHaLNoHHON
Ceccum Ha COOTBETCTBYHOLUMA Y4eOHbIA cemecTp. OK3aMeH MpPOBOAUTCS B MUCbMEHHOW dopme Mo
ovnetram (KMM), yTBepaé€HHbIM 3aBefylolwMm Kadegpon B COOTBETCTBMM C  JIOKasrbHbIMMU
HOPMaTMBHbLIMK akTamu yHuBepcuteTa n dunuana. lNepevyeHb BOMPOCOB K 9K3aMeHy NpefocTaBnseTcs
CTyO€eHTaM B Hayarne m3y4yeHust UCUUNIUHGI.
TpeboBaHUA K BbINONHEHWNIO 3af4aHUK, LIKanbl 1 KPUTEPUM OLLEHNBAHMS
YpoBeHb
cchopmmpoBaH LLikana oueHok
HOCTU
KOMMeTeHUunn

KpMTepI/II/I OLleHNBaHNA KOMNETEHLUMNI

CmydeHm  c80600HO  oOpueHmMupyemcss 8  MeopemuyYeCcKoMm
Mamepuarne; ymeem U3/0XUMb U KOPPEKMHO OUEeHUMb Pa3fiuyHble
nodxo0sbl K usrnazaeMomMy Mamepuarly, criocobeH cghopmynuposamse U [To8bLILEHHb/D
dokazamb CO6CMBEHHYIO MOYKY 3peHusi; obHapyxusaem ce0bodHoe OminuyHo

z ) ypO8eHb
gnadeHue MOHAMUUHLIM arnapamom;, 0eMOHCmpUpyem 20mo8HOCMb
MPUMeHsIMb meopemuyeckue 3HaHus 8 rnpakmu4yeckol
desimesibHOCMU.
CmydeHm Xxopowio opueHmMuUpPyemcsi 8 Meopemu4eckoM mMamepuare;
umeem npedcmaernieHue 06 OCHOBHbIX Modxodax K u3nazaeMomy
Mamepuarny, 3Haem ornpedesieHuUsi OCHOBHbLIX MeOoPEemuUYecKUx Ba3soshbiti Xopouwo
MoHAmMud  u3nazaemMol meMbl, 8 OCHOBHOM OeMOHCmpupyem yPpOB€EHb
20MOBHOCMb MPUMEHSIMb MEopemuYecKue 3HaHUsl 8 rpakmu4yeckou
dessimenibHOCMU.

CmydeHm  MoOXem  OpueHmuposambsCsi 8  MEeopPemuyecKoM
Mamepuarne; 8 uyerom umeem rnpedcmaenieHue 06 OCHOBHbIX

. lMopozoenbiti Yoosnemsopumen
MoHAMUsIX  u3nazaemoli meMbl, 4YacmuyHo  GeMOoHcmpupyem

o ypO8eHb bHO
20MOoBHOCMb MPUMEHSIMb MeopemuYyecKue 3HaHUsl 8 rpakmu4yeckol
desimernibHOCMU.
CmydeHm He opueHmMupyemcsi 8 meopemu4yeckoM Mamepuarie; He Heydosnemeopum
cgopmuposaHo  ripedcmasrnieHue 06  OCHOBHbIX  [MOHSIMUSIX €/1bHO

usnazaemoli membl, He OeMOHcmpupyem 20MOoB8HOCMb TPUMEHAMb
meopemu4ecKue 3HaHUA 8 npaKmuquKoU dessmesibHOCMuU.

Mo peweHuio npenogaBaTens CTydeHTam MOryT AaBaTbCA APYrMe WnuM OOMNOSNHUTENbHbIE
3a4eTHble 3aaHus, a TaKkke NPOBOAUTLCS TECTMPOBaHME.

MonHocTbio 6a3a TeCcToBbIX 3a4aHM AN NPOBEPKN COOPMMPOBAHHOCTM KOMMETEHLUNI, a TakKe
KpuTepun oueHkn npenctaBnenol B [MpunoxeHnn 10 «PoHO OLEHOYHBLIX CPEeACTB» K ONMCaHuIo
OCHOBHoOW obpasoBaternbHoun nporpammbl 44.03.05 Meparornyeckoe obpasoBaHme (C ABYMSA Npohnnamm



nogrotoeku), npocounm Matematmka. NHdopmaTtmka M MHGPOPMaLMOHHBIE TEXHOMOMMKM B 0OpasoBaHuu,
pa3smelleHHOM Ha canTe B® BI'Y https://bsk.vsu.ru/sveden/education.
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