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Cneumnanusaums — lNoasemHas paspaboTka pyaHbIX MecTopoxaeHun (ons Habopa 2013)

dopma 0byyeHns ovHas, 3ao4Has



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

pa3BuTne y10rm4ecKkoro n arnropuTtMM4eCcKoro MmblllieHnd, oenageHnAa OCHOBHbIMK MeTo4aMU
ncenegoBaHna U pelleHna MmateMaTu4ecknx 3agad.

3apaym nsyyeHus aMCUMNnHbI

3agaun — pasBuUTME NTOTMYECKOTO N anrOPUTMUYECKOTO MbILLSIEHNS, OBNadEHNE OCHOBHbLIMM
YUCINEHHBbIMWM METO4AMM MaTeEMATUKM U UX NPOCTENALLMMI peanu3auusamin, BbipaboTaTb YMEHUS
CaMOCTOSITENBbHO pacLUMpATb MaTemMaTuyecknue 3HaHus 1 NPOBOAUTbL MaTeMaTUYECKUA aHanm3
npuknagHbiX (MHXeHepHbIX) 3aaaq.

1.2. MecTo gucumnnuHbl (Mmogyns) B cTpykrype Ol

MaTtemaTuka npeacrasnseT QUCLMNIIMHY eCTECTBEHHO-HAY4YHOrO LMKNa, yCrneLHoe oBrnageHune
KOTOpOW npegnonaraeT 3HaHUA MaTemaTukn B obbeme, NpeaycMOTpeHHOM 0bpa3oBaTenbHbIM
CTaHOapToOM cpegHer Lwkonbl. QucumnnuHa «MaTemaTuka» BXOAWUT B cocTaB 6a3oBOM 4vacTu
yyebHoro nnaHa ®roC-3+ no HanpaeneHuto 21.05.04 — «lopHoe aeno» u aesnsietTca 6a3zoBon
AN YCMNeLwHOro OCBOEHUS NPOMUAbHbIX AMCUMMNMH. ducunnnnHa maydaeTcss Ha NepBOM U
BTOPOM Kypce B NepBOM, BTOPOM, TPETLEM N YeTBEPTOM cemecTpe B pasgene b.1. 5.08.

1.3. O6bem aucumnnuHbl (MoaynsA) ¢ ykazaHuem TpyAOeMKOCTU BCeX BUAOB
y4yeOHoM paboThbl

O6Lwas TpyaoeMKOCTb AncumninHel (Moayns) coctaensaeT 17 3aveTHbiX(ble) eamHuL(bl), 612
4Yacos.

Ou4Hasna hopma

PacnpeneneHnune no cemecTtpam
Buabl 3aHaTUN 1 2 3 4 Bcero yacoB
cemecTp cemecTp | cemecTp cemecTp

O6Lwas TpyaoemMKoCTb 612
f\i{lﬂMToprle 3aHATUS, B 79 72 79 79 288
nekumoHHble (JIK) 36 36 36 36 144
npakTuyeckune

(cemuHapckme) (M3, C3) 36 36 36 36 144
nabopaTtopHble (11P) 0 0 0 0 0
CamocTosTenbHas

paboTta ctygeHtoB (CPC) 2 36 2 2 252
®opma npoMExyTO4HOR OK3ameH 3auet 3auet OK3ameH 72

artTectauum B cemMmecTpe

KypcoBasi paboTta
(kypcoBow npoekT) (KP,
KI)

3aoyHas dopma



PacnpepneneHue no cemectpam
Buabl 3aHATUI 1 2 3 4 Bcero yacos
cemecTp cemecTp | cemecTp cemecTp

OO0was TpyaoeMKoCTb 612
,Tb\znmopHue 3aHATUSA, B 16 12 16 16 60
nekuyunoHHble (1K) 8 6 8 8 30
npakTnyeckue

(cemuHapckue) (M3, C3) 8 6 8 8 30
na6opatopHbie (J1P) 0 0 0 0 0
CamocTosiTensHas

paboTa ctygeHToB (CPC) 128 96 128 128 480
®opma npoMexyTo4HON Ok3aMeH 3aveTt 3aveTt Ok3ameH 72

arTectauum B cemMmecTpe

KypcoBasi pabota
(kypcoBow npoekT) (KP,
KIT)

2. TpeboBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI

Mpouecc n3yyYeHnss AUCLMNIMHBI HanpaBneH Ha hOpMUPOBaHME CrieayoLLMX KOMNETEHLUNIA:

NHpekc
CopeprkaHne komneTeHUuMn
KOMMeTeHunn
OK-1 CnocoBHOoCTL K abCTpakTHOMY MbILLIIEHMIO, aHanM3y, CUHTEe3y

Cnoco6HocTb BbIOUpaTth 1 (Mnn) paspabatbiBaTb obecneveHne
WNHTErpUPOBAHHbLIX TEXHONOMMYECKUX CUCTEM IKCMyaTaLUMOHHOWN pa3BeaKm,
Or1K-8 [00bIuM 1 NnepepaboTKn TBEPAbIX MONE3HbIX UCKO-MAEMbIX, a TaKkKe
NpeanpuaTU NO CTPOUTENLCTBY U AKCMyaTa-Uun noa3eMHbIX 06bekToB
TEXHUYECKMMU CPEeACTBaMM C BbICO-KMM YPOBHEM aBTOMaTMU3aLUK ynpaBrneHns

MnaHupyemble pesynbTaTbl 06y4YeHMsa Mo AUCUUMNMHE NS NOCneoBaTeNbHOro AOCTUXKEHNS
YPOBHEN CHOPMUPOBAHHOCTU KOMMNETEHLNIA

PesynbTtat 06y4eHus




3HaTb

Moporosbli:

1) NnpegMeT MaTeMaTUKy Kak 0cobbli METOL NO3HAHUS;

2) 6a3nCHble NOHATUS BEKTOPHOM anrebpbl, MaTtemMaTU4eCKOro aHanmsa u
aHanMTMYeCcKon reoMeTpun: YNCro, MHOXECTBO, BblpaXKeHne, ypaBHEHME,
HepaBeHCTBO, YHKUMS, Npeaen, NpoM3BoaHas, nepsoobpasHas, uHTerpan,
reomeTpuyeckas urypa;

3) npocTenwme opMyrbl U anropuTMbl peLLEHNS TUMOBbLIX 3a4aHUN.

4) 6asncHble METOAbI pPeLLEeHNs MaTeMaTMYeCKUX 3aday 1 3agad
3KCnyaTtaumoHHOM pa3eenku, obbium n nepepaboTkn TBEpAbIX NONE3HbIX
nckonaembix;

5) BeposiITHblE MO3UTUBHBIE U HEFATMBHbLIE SKOHOMNYECKNE BO3-MOXXHOCTM
BbIMOMHSEMbIX Fe0Noro-reonanyecknx paboT 1 NPOEKTOB

CTangapTHbIN:

1) TOYHbIE POPMYNMPOBKU PyHOAMEHTAMNbHbBIX MOHATUN;

nporpammMmHoe obecnevyeHne no obpaboTke reonoro-paseenoyHon nHopmauuu,
aBTOMAaTM3NPOBAHHOMY NMOCTPOEHUIO FOPHO-FEOMETPUYECKMX IPaCUKOB;

2) meTofbl ouddepeHUnanbHOro M MHTErpanbsHOro UCYUCNEHNA, TEOPUID
anddepeHumanbHbIX ypaBHEHWU AN NOCTPOEHUS 1 aHanu3a MaTemMaTuyecKnx
MoZernen ABneHUn N TEXHONOMMYECKUX NPOLLeCCOB, METOAbI TEOPUU
BEPOSATHOCTEN N OCHOBbI MaTemMaTU4eCKOM CTaTUCTUKN;

3) cratmcTmdeckme MeToabl 00paboTKM reonoropasBenoyHon NH-hopmMaumy;

4) npodheccrmoHanbHy TEPMUHOMOIMIO, KOPPEKTHOE UCNONb3oBaHWe MeToa0B
MaTemMaTU4eckoro MoaenMpoBaHus Npu peLleHnn TeopeTUYECKUX U NPUKIagHbIX
3ajav,

OTanoHHbIN:

1) HOBeWLLNE TEeopUK, NHTEPNPETaLMKN, METOALI U TEXHOMNOIMM B MateMaTuKe;
2)cnocobbl 1 METOOOB BEAEHMS HAYYHOW OUCKYCCUW;

3) METOAOMOrNI0 NOCTPOEHUS MaTEMATUYECKUX arnropuTMOB, METOAbI
KOMMbOTEPHON FrEOMETPUM N FEOMETPUYECKOTrO MOOENNPOBaHUS, OCHOBHbIE
A3bIKM MPOrpaMMUPOBAHNA 1 METOObI TPAHCIALMM

Moporosbli:

1) HaxoanTb HeobXxoAMMY MHPOPMaLMIO NO MaTeMaTUKe;

2) BbINOSTHATb BbIYUCIIEHUS U TOXAECTBEHHbIE NPeobpa3oBaHMa MaTeMaTUYECKMX
Bblpa)keHui;

3) pelaTb OCHOBHbIE TUMbl YPaBHEHWUA N HEPABEHCTB, CUCTEM YPaBHEHWI U
HepaBeHCTB.

4) caMOCTOATENBHO OCYLLECTBIATL MOMCK CrieunansHON nuTepaTypbl 1 BelOMpaTh
3(PPEKTMBHbIE METOAbI PELLEHWSI COMMAaCHO NOCTaBMEHHbIM 3af4a4am; B
COOTBETCTBUM C BbIOPaAHHBbIMWN METOAAMMW PELLUEHUSI CTPOUTL MaTEMaTUYECKYHO
MOZenb C anropuTMoM ee peanunsaunm




YmeTb

CTaHpapTHbIN:

1) ookasbIBaTb TEOPEMBI, BbIBOAUTL (POPMYIbl, BblpaXatoLine 0C-HOBHbIE
MaTemaTUyeckne COOTHOLLEHUS;

2) nccneposatb YHKLMM U CTPOUTb UX rpadounku;

3) NpuMeHATb MeToAbl AMddepeHLManNbLHOrO UCHUCNEHNS NS pe-LUeHus
3KCTpeMarbHbIX 3afad, uccnegoBaHusa noBeaeH st PYHKUMIA U peLleHns
HENUHENHbIX YPaBHEHUI, MPUMEHATb UHTErpanbHoe uc4YucneHne ans
BblYNCNEHNS reOMETPUYECKNX N PUINYECKUX XapaKTEPUCTUK OO BHEKTOB,
NPUMEHATb METOAbl TEOPUM BEPOATHOCTEN ANS aHanmsa cnyyvyanHbIX ABNEeHUN;
4) ncnone3osatb N0 gnst 06paboTkn ropHO-reonorM4eckon NH-hopmaLmm un
NOCTPOEHUE MOPHO-rEOMETPUYECKMX FPadOMKOB.

5) nponsBoamMTb reoMeTpmnsaLmio MECTOPOXKOEHNA MNONE3HbIX NCKONaeMblX
pasnuyHbIX TUMNOB;

6) Hax0AWTb 3aBUCUMOCTb MeXy Ka4eCTBEHHBbIMU N KONTUYECTBEHHbLIMM
nokasatensiMmm MecTOpPOXAEHUS.

7) pokasbiBaTb ONTUMAarnbHOCTb BbIBpaHHOro anroputma, MeToaa, 06 bACHATL ero
3agayn n byHKUMK;

8) rpaMoTHO ncnonb3oBaTh NPOgECCUOHaNbHYH TEPMUHOMOTMIO NPY
npes3eHTaunm NOCTPOEHHbIX Moaenen

OTanoHHbIN:

1) KPUTNYECKM OLIEHMBATbL N NHTEPNPETMPOBAThL HaY4YHbIN OMbIT;

2) cuctemaTnanpoBaTth U TECTUPOBATL NOSTYYEHHYO NHOPMALNIO;

3) Nnpe3eHTOBaTb pe3ynbTaTbl HAYYHOIrO UCCNeaoBaHUS.

4) ocyLLeCcTBNATb ypaBreHne ABMKEHUEM 3anacoB, BECTU Y4eT NnoTepb U
pa3yboXmnBaHMs NONE3HbIX UCKoNaembiX Npu 4OObIYE;

5) cuctemaTnanpoBathb 1 BblbMpaTb HEOOXOANUMYI MHOPMaLUIO, COrfacHo
NMocTaBIEHHOW 3a4a4un

6) NPUMEHATL MeTOAbl MaTEMaTUYECKOrO Y anrOpUTMUYECKOrO MOOENMPOBAHNUS

MoporoBbli:

1) ynotpebneHnem matemMaTnyeCcKyto CUMBOJINKY;

2) NpaBunamMun BblMUCEHNS U cnocobamu TOXAECTBEHHbIX Npeobpa3oBaHum
MaTeEMaTUYECKMX BblpaXKeHWUN;

3) npocTenMMmM METO4AMM PeLLEHNA MaTeMaTMYeCcKMX 3a4ad 1 3agad
3KCMyaTauMoHHOM pa3Beaku, obblun 1 nepepaboTku TBEpObIX NOMEe3HbIX
NCKONaeMbIXx;

4)0CHOBHbIMW METOAAMM MaTEMAaTU4ECKOro 1 anropuTMUYECKOro
MOAEenmMpoBaHus




Bnagetb

CTaHpapTHbIN:

1) MeTOogamMmn maTemMaTMyecKoro aHannsa n MetTogamu Teopum
AndodpepeHumanbHbIX YpaBHEHWUN 118 PeLUeHNst MHXEHEPHbIX 3a4ad,
2) MeTo4aMu BEPOSITHOCTHOMO M CTATUCTUYECKOro aHannsa
3) npyemamu paboTbl C NPOCTPAHCTBEHHO reOMETPUYECKMU AAHHBLIMU;
4) npyeMamMu n3yyYeHusa 1 aHanmsa ropHo-reoriorM4ecknx yCcnoBum saneraHms
MEeCTOPOXAEHMWIN MONE3HbIX UCKONaeMbIX Anst X 3(EKTUBHOIO NPOMBILLIITEHHOIO
OCBOEHWS;
5) MeTogaMu NOCTPOEHUS FOPHO-FEOMETPUHECKNX YepTexXen

6) meTogamun 1 cnocobamu BeAeHNst HAy4YHOW U UCCrefoBaTeNbCKON
OedaTernbHOCTY;
7) MeTodamu u cnocobamu npeseHTaummn pesynsTaToB HayYHON K
nccnenoBaTenbCKON AesaTenbHOCTH,

OTanoHHbIN:

1) meTogamm n cnocobamu BegeHNs1 HAyYHOW U UCCreaoBaTeNbCKON
OEeATENbHOCTY;
2) meTogamu n cnocobamm NpeseHTaLmm pesynbTaTtoB Hay4YHOW U
nccnegoBaTenbCKON AeATENbHOCTY;
3) ropHO-reoMeTpUYEeCKMMN MeTogamn peLleHns 3agay ropHoro u
reonioropa3BedoyHOro fgerna, oxpaHbl Hegp M pauMoHanNbHOro
Heaponorib30BaHNS.

3. CoaepxaHue AUCLUMNIIUHDI

3.1. Pasgensl gucumnnuHbl U BUAbI 3aHATUNA

OuHas cpopma

H B AyOouTopHble
Moaynb pa:x:r?a HaunmeHoBaHue pasgena q:ggg 3aHAaTUA CPC
JIK |N3(C3)[JTP
1 11 OnemeHThbl NNHEeNHoN anrebpbl 1 40 | 12 12 1ol 16
aHanuTU4YecKom reomeTpun.
1.2 BBegeHne B MaTeMaTMYECKUA aHaNun3. 32 8 8 0] 16
13 ﬂmcbcpepeHumaanpe ncuncneHme yHKLMm 32 8 8 ol 16
OHOW NepeMeHHoW
MpumeHeHne anddepeHumansHOro
1.4 ncuucneHns ana nccnefoBaHns OyHKUMN 1 28 6 6 0] 16
NOCTPOEHUs rpacpmKos.
1.5 KomnnekcHble uncna. 12 2 2 O 8
2 2.1 DYHKUNN HECKONBbKMX Nepe-MeHHbIX. 26 | 10 6 0] 10
2.2 HeonpeaeneHHbl nHTerpan. 40 | 14 12 |0 14
23 OOLwasa cxeMa NOCTPOEHUS OMn-peaeneHHoro 10 4 > ol a
WHTerpana
2.4 OnpepgeneHHbIn nHTErpan 32 8 16 |0 8

6




OObIKHOBEHHBIE AuddepeHUn-anbHble
3 3.1 ypaBHEHMs!, cucTemMbl AnddhepeHumnanbHbIX 48 | 12 12 (0| 24
ypaBHe-HUI
3.2 KpaTHble nHTerpansi. 16 4 4 0O 8
33 KpvBOnMHEeNHbIE N MOBEPXHO-CTHbIE 32 8 8 ol 16
uHTerpansl. Teopus no-ns
3.4 Yuncnosble psabl. PyHKUMO-HamNbHbIE psabl 32 8 8 0| 16
35 Pagbl ®ypbe. MNMpakTnyecknin rapmMoHUYecKnia 16 4 4 ol s
aHanms.
4 41 Teopusa PyHKLNIA KOMMNNEKCHOTO 30 8 6 ol 16
nepeMeHHoro.
4.2 UncneHHble meToabl. 20 4 0 0| 16
OnemeHTbl KOMOUHaTOPUKK. Teopus
4.3 BeposaATHOCTEN. OCHOB-HbIE NOHATUA U 94 | 24 30 [0 40
MeTobl MaTeMaTU4eCKON CTaTUCTUK.
Utoro 540 | 144 | 144 | 0| 252
3ao4Hasa popma
H B AyaouTopHble
Mogaynb pa:x:r?a HanmeHoBaHue pasgena qacsgg 3aHAaTUA CPC
JIK |M3(C3)|NP
1 11 OnemeHThbl NNHEeNHON anrebpbl 1 36 | 2 > ol 32
aHanuTU4YecKon reomeTpun.
1.2 BeBegeHne B MaTeMaTMYECKUA aHaNun3. 36 | 2 2 0] 32
13 ﬂM(b(PepeHumaanpe ncuncneHme yHKLMm 30 | 2 2 ol 28
O HOW NepeMeHHoW
MpumeHeHne anddepeHumansHOro
1.4 ncuucneHns ana nccnefoBaHns OyHKUMN 1 32 2 2 0| 28
NOCTPOEeHUs rpadomKoB.
1.5 KomnnekcHble uncna. 8 0 0 O 8
2 2.1 DYHKUNN HECKONBbKMX NMEPEMEHHbIX. 36 | 2 2 0] 32
2.2 HeonpeaeneHHbl uHTErpan. 36 | 2 2 0 32
23 O6Lwasn cxeMa NOCTPOEHMS onpeaeneHHoro > > 0 ol o
WHTerpana
2.4 OnpepeneHHbIn nHTerpan 34 |10 2 0 32
OOkIKHOBEHHBIE AndhdepeHUnanbHble
3 3.1 ypaBHeHUs1, cucTembl AnddepeHumnanbHbIX 34 | 2 2 0 30
ypaBHEHUN




3.2 KpaTHble nHTerpansi. 30 | 2 2 0 26

Kpl/l BOJIMHENHbIE U NOBEPXHOCTHbIE

3.3 30 | 2 2 0 26
uHTerpansl. Teopusa nons.

3.4 Yucnosble psabl. PyHKUMOHaMNbHbLIE pAabI 28 | 2 2 0 24

35 Pagbl ®ypbe. MNMpakTnyecknin rapmMoHUYecKni 22 | o 0 ol 22
aHanus.

4 41 Teopna pyHKLMIA KOMNITEKCHOIO 34 | 4 2 ol 28

nepemMeHHoro.

4.2 YucneHHble MeToapbl. 10 0 0 0] 10

OnemeHTbl KombuHaTopukn. Teopus
4.3 BeposaATHocTeN. OCHOBHblE MOHATUA U MeToabl | 100 | 4 6 0] 90
MaTeMaTUYEeCKOM CTaTUCTUKU.

Wtoro 540 |30 | 30 |0 |480

3.2. lleKuMOHHbIe 3aHATUA

OuHas popma

Homep

Monyre pasgena

CopepxxaHue NeKUMOHHbIX 3aHATUI

Onpegenuteny BTOPOro U TpeTbero NOpsiAkoB, UX CBOMCTBA.
Anrebpaundeckme gononHeHms n mmHopbl. OnpegenvTenu n-ro nopsgka.
BblyncneHune onpegenutens pasnoxeHnem no cTpoke (ctonéuy).
Cuctembl ABYX U Tpex NMHeNHbIX ypaBHeHui. [Npasuno Kpamepa. Metoa
koopauHat. BekTopbl. JInHelHbIe onepauny Hag BEKTopamu.
HanpasnstoLwme KOCUHyCbl 1 AnuHa Bektopa. MNoHATUE O BEKTOPHbIX
anarpaMmmax B Hayke n TexHuke. CkansipHoe Npou3BedeHne BEKTOPOB U
ero CBOMCTBa. [INnHa BeKTOpa 1 yron mexay ABYMsl BEKTOpamu B
KoopauHaTHoM chopmMe. YcrnoBue opTOroHanbHOCTN ABYX BEKTOPOB.
BekTopHOe nponsBeneHne AByx BEKTOPOB, €ro CBOMCTBA U
reomeTpudeckunin cMbicn. MNMpocTenume NpunoXeHNs BEKTOPHOro
Nnpon3BedeHns B Hayke N TexHuke. CMellaHHoe Npon3BeaeHne Tpex
BEKTOPOB. [[eOMeTpU4EeCKn CMbICI onpeaennuTens TpeTbero nopsaka.
1.1 MaTtpuupl. Oencteua Hag matpuuamn. ObpaTHasa maTtpuua. PaHr
MaTpuLbl. CUCTEMbI MMHENHBIX YpaBHEHWUIA, MaTpuyHas popmMa 3anmcu.
PelleHne cucteM NUHENHbIX ypaBHEHNA MaTPUYHbIM MeTogoM. CucTeMsbl
NMHERNHbIX ypaBHeHU obLiero Buaa. Teopema KpoHekepa — Kanenw.
PasnunyHble doopmbl ypaBHEHUSI NPSMOW Ha NNOCKOCTU M NNOCKOCTU B
NpOCTpaHCTBE. Yron mexay NpAMbIMU MNHUSMU Ha MAOCKOCTH.
PaccTogaHre OT TOYKM A0 NPSMON. Yron Mexay nioCKOCTSAMN.
PaccTtosiHne oT Toukm Ao nnockocTu. Kpuklie BTOpPOro nopsigka:
OKPY>KHOCTb, annunc, runepbona, napabona, nx reomeTpuyeckue
CBOWCTBA M ypaBHeHUSA. TexHUn4eckue npu-noxeHus reoMeTpruyecKkmx
CBOWCTB KpUBLIX (MC-NONb30BaHMe hoKarnbHbIX CBONCTB, MaremaTtmye-
ckue mogenu opMoobpasoBaHnsa OMONOrMYe-CKNX, TEXHUYECKUX U
apyrmx obbek-ToB).MonsapHble koopanHaTbl Ha NnockocTu. Kpmeble B
NOMSIPHbIX KoOpAMHATax.




1.2

OnemMeHTbl MaTeMaTUYeCKON NOrMK1u: Heobxoaumoe 1 JocTaTtovyHoe
ycnosus. MNMpsimaa n obpaTtHasa Teopembl. CUMBOSbI MaTEMaTUYECKON
norvkK, nx ncnonb3oBaHne. MHOXeCTBO AeNCTBUTENbHbLIX YnUCen.
dyHkums. ObnacTtb ee onpegeneHus. Cnocobbl 3agaHnsa. OCHOBHbIe
anemeHTapHble QYHKUUN, UX CBOMCTBA U rpadmkn. CnoxHble n
obpaTHble yHKUMM, ux rpacmkn. Knacc anemeHTapHbIX OYHKUUNA.
Mpegen dyHkumm B Touke. MNMpegen dyHkumm B 6eckoHevHocTw. MNpeaensl
MOHOTOHHbIX (PYHKLMI. YncroBble nocnenoBaTenibHOCTU, UX POrib B
BblYMCANTENBHLIX NpoLleccax. [peaen YucnoBor nocnegoBaTensHOCTH.
CyuectBoBaHue npegena MOHOTOHHOW OrpaHU4YeHHOMN
nocrneaoBaTenbHOCTU. BeCKOHEYHO Marnble U 6eCckoHeYHO BonbLume
hyHKUMK, CBA3b MexXay HUMU. TeopeMbl 0 npeaenax.
HeonpeaeneHHocTn. OgHocTopoHHME npegaensl. [epBbii
3amevaTenbHbI npeden. Bropon 3amedaTenbHbIn Npeaes, Yncno e.
CpaBHeHne 6eckoHeYHO Manbix. icnonb3oBaHne SKBUBANEHTHbIX
BGeckoHeYHO ManbIX Npu BblYUCNEHUN Npeaenos. HenpepbiBHOCTb
YHKUMIN B TOYKe. HenpepblBHOCTb OCHOBHbLIX 3fIeMEHTapHbIX OYHKLNNA.
CaoiicTBa (hyHKUUI HenpepbIBHbIX B TOYKE. HENpepbIBHOCTb CITOXHOW
dyHKUMK. Toukn paspbiBa 1 Ux knaccudpmkaums. CeorcTea yHKLUNNA,
HernpepbIBHbIX HA OTPEe3Ke: OrpaHUYEHHOCTb, CYLLIECTBOBaHUe
HanbonbLUEro N HaMMeHbLLEro 3Ha4YeHun, CyLLecTBOBaHNe
NPOMEXYTOYHbIX 3Ha4YeHnn. MeTtoa Gucekuunm.

1.3

MponssoaHas QyHKLMK, ee CMbICI B pa3fnnyHblx 3agadax. lNMpasuna
HaxoXxaeHust Nnpon3sogHon. Tabnuua nponssoaHbix. MNMponssogHas
CNOXHOWN 1 obpaTHOM hyHKUMK. MNMponsBogHbIE OBpaTHbBIX
TpUroHoMeTpuyecknx PyHKUMA. DYHKUNN 3aaHHbIE NapaMeTpuyecku, ux
andbdpepeHumpoBaHme. MNinepbonuyeckue pyHKLMN 1 NX rpadouKu.
MpownseoaHble rmnepbonmyecknx dyHKLMA MNoHATHe pyHKUMN,
anddepeHunpyemon B Touke, aAnddepeHuman gyHKLnK,
reoMeTpudecknin cMbicn guddepeHyunana. IiBapnaHTHOCTb (OOPMbI
nepsoro anddepeHumana. MNponssogHsle 1 auddepeHumans! BbICLLMX
nopsaKoB

1.4

OcHoBHble TeopeMbl AuddepeHUnanbHOr0 NCHNUCIIEHNS UX
reomMeTpuyeckuin cMmbicn 1 npumeHexue. Mpasuno JlonuTtans.
WccnegoBaHmne oyHKUMM HA MOHOTOHHOCTbL, 9KCTPEMYMbI. Heobxoanmblie
N JOCTaTOYHbIE YCMOBMSA aKCTpeMmyMma. iccrnenoBaHme BbIMyKNoCcTU
dyHKumMn. Toukn nepernda. AcumnTtoThl rpacpmka pyHkumm. MNMoHaTne 06
acuMnToTnyeckom pasnoxeHun. Obuias cxema nccregoBaHus PyHKUMM
1 nocTpoeHuns ee rpacduka. dopmyna Tennopa ¢ 0CTaTOYHbIM YNIEHOM B
dopme lNeaHo n B bopme JlarpaHxa. NpeacraBneHne anemeHTapHbIX
dyHKUMK , , , , N0 popmyne Tennopa. NpumeHeHne opmynsl Ternopa B
BbluMCnIUTENBHON MaTtemaTtuke. MNoHsaTne kpmnsown. Npumepsbl. YpaBHeEHUE
KacaTenbHOW K KpBOW B AaHHOM Touvke. KprBU3Ha MOCKOM KPUBOMW.
Paauyc kpnBusHbl. KpuBu3Ha NpocTpaHCTBEHHOM KprBon. PopMynbl
®peHe.




1.5

KomMnnekcHble uncna, AenctBns ¢ HUMK. N3obpaykeHne KOMMIIEeKCHbIX
yucen Ha nnockocTn. Mogynb 1 aprymMeHT KOMMEKCHOro ymcna.
Anrebpaundeckas n TpuroHomeTpuyeckas opMbl KOMMIEKCHOMO Yncna.
dopmyna Annepa. MNokasatenbHaa opma KoOMNIekcHoro Yncna. KopHu
N3 KOMMMNEKCHbIX Yncen

2.1

dyHKUMM HECKOMNbKMX NepemeHHbIX. Obnactb onpegeneHud. Npegen
dyHKUMK. HenpepbIBHOCTL. YacTHble Npon3BoaHbIe. [onHbIN
andphepeHumnan, ero cBa3b ¢ YaCTHbIMU MPOU3BOAHBIMM.
MHBapraHTHOCTL hopMbl NONHOro anddepeHumnana. KacarenosHas
NNOCKOCTb U HOpMarb K MOBEPXHOCTU. [eoMeTprUYEeCKniA CMbICI MOMHOMO
andpepeHumnana YactHble Npon3BoAHbIE M NOSTHbIE AnddepeHUmnans
BbICLLMX nopsiakoB. Popmyna Tennopa. HesiBHble hyHKUMN. Teopema
cywiectsoBaHus. duddepeHumpoBaHne HEABHbIX YHKLMIA. DKCTPEMYMbI
PYHKLMIA HECKONBKNX NepPeMEHHbIX. Heobxoanmoe ycnosmne akCTpeMyma.
YcnoBHbI akcTpeMyM. MeToa MHOXUTenen JlarpaHxa. MNMpumepsl
NPUMEHEHUN NPy NOUCKEe ONTUMasbHbIX peleHni. NpumMepsbl NpUMeHeHUn
YCINOBHOIO 3KCTPEMyMa Npu NOUCKe ONTUMarbHbIX peLleHn.

2.2

lMNepBoobpa3Hada. HeonpeaoeneHHbIn MHTErpan v ero ceoncrea. Tabnuua
HeonpegeneHHblX MHTerpanos. HenocpeacteeHHoe MeTtog
HEeNnoCcpeaACTBEHHOIrO UHTErpupoBaHud. 3ameHa nepemMeHHoON,
WHTErpupoBaHne Mo 4YacTsiM B HEONpeaeneHHOM NHTerpane.
WHTerpmpoBaHue pauunoHasnbHbix opoben. IHTerpnposaHme
nppaumoHanbHbIX BblpaxkeHUA. IHTerpupoBaHue TpUroHOMeTpUYEeCKnX
BbIpa)KeHWN.

23

3agauun, npmBogsALLME K MOHATUIO ONpeaeneHHoro nHTerpana.
OnpepaenexHbI MHTErpan , ero CBOMCTBA.

24

dopmyna HetoToHa-JlenbHuua, ee npuMeHeHne Ans BblYNCIIEHUS
onpeaeneHHbIX NHTerpanoB. MHTerpnpoBaHue no YacTtam. 3ameHa
NnepeMeHHON B onpeaenieHHoM uHTerparne. feomeTpuyeckme u
MeXaHU4ecKkue NpunoXeHUs onpegeneHHoro nHterpana.. MexaHmyeckue
NPUoXeHUs onpeaeneHHoro HTerpana. HecobcTBeHHbIE MHTErpansbl ¢
©6eckoHeuYHbIMKU NpegenaMmn. HecobcTBeHHbIe MHTErparnbl OT
HeorpaHu4eHHbIX OYHKLWUIA, NX OCHOBHbIE CBONCTBA [[feomeTprnyeckne
NPUNOXeEHUS HECOOCTBEHHbIX MHTErParioB
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3.1

dusmyeckue 3agadn, npusogsiimne K auddepeHumnansHbIM ypaBHEHUSIM.
OudbdepeHumnansHble ypaBHeHUs nepBoro nopsaka. 3agaya Kowwn.
Teopema cylecTBoBaHMSA U eANHCTBEHHOCTU pelleHuns 3agayun Kowwu.
OCHOBHbIe KNnaccbl ypaBHEHWUI, UHTErPUPYEMbIX B KBagpaTypax.
MpunoxeHusa guddepeHumnansHbIX ypaBHEHUA NepBOro nopsaka B
pasnnyHbIX 00NacTsIX Hayku. YpaBHEHWS!, JOMyCKAOLWME NMOHKEHNE
nopsgka. Npumepsbl UCnornb3oBaHNSa AuddepeHunanbHbIX YpaBHEHUN B
Hayke n TexHuke. JInHenHble guddepeHumanbHble ypaBHEHUS C
NOCTOSAHHBIMW KO3 PULMEHTaMUN. YpaBHEHMUS C MPaBon YacTbio
cneuunanbHoro Buaa. NpunoxxeHust K onNMCaHuIo NMMHENHbLIX MOAENEN.
YpaBHeHNA ¢ NpaBoy YacTbio. YpaBHEHMS C NPaBoON 4YacTbio
npoussorbHoOro Buga. Metoq BapuaLmmn Npom3BOSbHbIX MOCTOSHHbIX.
HopmanbHas cuctema anddepeHumanbHbiX ypaBHeHUn. 3agadva Kowm
Ans HopManbHOW cucTeMbl AuddepeHunansHbiX ypaBHeHU. Teopema
CYyLLIECTBOBaHMUS U €QMHCTBEHHOCTU peLleHus 3agaydm Kowmn. Cuctemsl
NUHERNHbIX andbdepeHumnanbHbIX ypaBHEHNA, CBOMCTBA PELLEHUN.
PeleHne cuctem nuHenHbIX andgepeHumnanbHbiX ypaBHEHUI C
NOCTOSIHHBIMK KO3dhpnLmneHTamun. YmcneHHoe pelleHne 06bIKHOBEHHbIX
andpepeHumnansHbix ypasHeHui. Metog PyHre - KyTTa..

3.2

3agauun, npmBogsiLMe K MOHATUAM KPaTHbIX, KOUBONMMHENHLIX U
NOBEPXHOCTHLIX MHTErpanoB. [JBONHOM 1 TPONHOW MHTErpanbl, Ux
CBOWCTBA. BbluncneHne KpaTHbIX MHTErpanoB NOBTOPHbLIM
NMHTerpmpoBaHmeM. LinnnHgpudeckne n chepunveckme kKoopamHaThl B
npocTpaHcTBe. PaanuyHble cnocobbl 3agaHns NMMHUIA 1 MOBEPXHOCTEN B
npocTpaHcTBe. [eomeTpU4ecKoe N MexaHMy4eckoe NpUNOXKEeHUsA KpaTHbIX
WHTErpanos.

3.3

KpuBonuHenHble UHTerparnsl nepBoro 1 BTOPOro pogaa Ycnosue
He3aBMCUMOCTU KPMBOJIMHENHOIO MHTEerpana ot dopmbl NyTn. PaboTta
cvnoBoro nons. BocctaHoBneHne yHKUUN HECKOMBKMX NEPEMEHHbIX MO
ee auddepeHuunany. lNpumeHeHne B Teopun guddepeHumnanbHbIX
ypaBHeHui. CkansapHoe none. BektopHoe none NoBepXHOCTHLIE
nHTerpansl nepeoro poga. OnpeaeneHne NOBEPXHOCTHbLIX MHTErpanos
BTOpPOro poaa, Ux CBONCTBa, NpUMepbI BoluucneHus. Teopema
Octporpagckoro. ®opmyna Octporpaackoro-laycca. Teopema Ctokca.

3.4

Yuncnosble pagbl. CxogmMMocTb 1 cyMma psagoB. Heobxogumoe ycnosue
cxogmmocTu. [lencteus ¢ pagamn. Metoabl UccrneaoBaHMs CXoaUMOCTH
psaoB. [JocTaTouHble NPU3HaKN CXOAMMOCTU. 3HaKonepeMeHHble paabl,
abcontoTHas 1 ycrnoBHas cxogmMocTb PyHKLMOHanNbHbIe pagbl. ObnacTb
CX0OMMOCTU, MeToAdbl Ux onpeaeneHnsa. CteneHHble psabl. Psa Tennopa.
Pap MaknopeHa. PasnoxeHne yHKLMIA B CTENEHHbIE PSabl.
lMpuMeHeHne cTeneHHbIX pAgoB B NPUBAMKEHHbIX BbIYUCIIEHUSIX.
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3.5

TpuroHomeTpuyeckue psagbl Pypee. NpnbnmxeHrne HenpepbIBHOM
hyHKLMM TPUTOHOMETPUYECKUMM U anrebpanyeckuMmy MHOro4rieHaMum.
CxoanmocTb pagoB dypbe. Pagbl Oypbe A5 YETHbIX U HEYETHbIX
dyHKUMI. PasnoxeHne B pag Pypbe HeNepmoanveckon yHKLMM.
FapMoHunyecknint aHanmns. dnemMeHTbl PYHKLMOHANBHOIo aHanmsa

4.1

®yHKUMM KOMMMEKCHOro nepemeHHoro. [Npeaen n HenpepbLIBHOCTb.
OudbdepeHunpoBaHme QyHKLMIA KOMMIEKCHOW NepeMeHHOW. Ycnosune
Kowun-Prnmana. HTerpmpoBaHue yHKUUN KOMMNSIEKCHON NepeMeHHON.
WHTerpanbHasa dopmyna Koww.. Pagbl B komnnekcHon obnactu. Hynum
yHKUMK. N3onupoBaHHbIe 0cobble TOUKN. BblueTbl pyHKUMKN. Teopema
Kowm o BblyeTax.

4.2

YncneHHble metoabl. MeTtoa ntepaumn. Metoq HetoToHa.

4.3

MpegmeT Teopun BeposTHOCTEN. [1pOCTPaHCTBO aneMeHTapHbIX
cobbituin. Anrebpa cobbiTuin. MNoHATME CriyYaHOro cobbITUS.
Knaccuyeckoe 1 reomeTpuyeckoe onpegeneHve BeposaTHOCTU. [oHATHe
06 akcuomaTnyeckom NOCTPOEHUN Teopun BepodaTHocTen. Metoab!
BbluMCNeHnst BeposaTHocTen. KomBrHaTopurka. Teopembl CROXEHUS K
yMHOXeHus. dopmyrna nonHomn BepodaTHocTn. Popmyna baneca.
MocnepnoBaTenbHOCTb HE3ABUCUMbIX UCMbITAaHU. Cxema BepHynnu.
dopmynbl Myaspa-Jlannaca, lNyaccoHa. CnyyaiHble BEMUYUHDI.
[nckpeTHble criyvanHble BenuumHbl. Pag pacnpegenenuns. OyHkumns
pacnpefeneHusi, ee cBoncTBa. MaTematunyeckoe oxugaHve u amcnepcus
ONCKPETHOW Criy4anHOon BenuMynHbl. HenpepobiBHbIE CryYanHble
BeNMYUHbL. PyHKUMS pacnpegeneHns, NNOTHOCTb pacnpeaeneHus, nx
B3aMMOCB$3b U cBoMCTBa. MaTtemaTtunyeckoe oxugaHve u gucnepcus
HenpepbIBHON CryYanHon BeNMYUHLI. PaBHOMepHOe 1 nokasaTeribHoe
pacnpefeneHe HenpepbIBHOM CryYanHon BenuynHel. HopmaneHoe
pacnpegeneHue, ero ceoncTea. MNoHATME 0 pasnuyHbIX dhopmax 3akoHa
6onbwunx Yncen. Teopembl bepHynnu n Yebbiwesa. LieHTpanbHas
npegenbHaga Teopema JlanyHosa.. [eHepanbHas COBOKYMNHOCTb U
BblbOpKa. BapuaunoHHbi pag. Mmctorpamma, amnunpuyeckast yHKUNS
pacnpegeneHus, BeIbopoyHas cpeaHaa aucnepcus. Ctatuctudeckue
OLIeHKM reHepanbHon cpeaHer n gonu. MorpelHocTb OLEeHKN.
[oBeputensHasa BEPOATHOCTb M AOBEPUTENbHbIN UHTEPBAI.
OnpegeneHne Heobxogmmoro obbemMa BbIOOpKU. MNOHATME O KpUTEPUSIX
cornacus. lNpoBepka rmnoTes 0 paBeHCTBE 4ONeN N CPeaHUX.
Cratuctuyeckme metoabl 06paboTKM SKCNepUMEHTanbHbIX AaHHbIX.
OnpegeneHve napameTpoB HEMMHENHbBIX YPaBHEHWU perpeccmMm MeToom
HanMeHbLUMX KBaApaToB.

3ao4yHas dhopma

Mogaynb

Homep
pasgena

CopaepxaHue NeKUMOHHbIX 3aHATUI
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1.1

Onpeagenutenu BTOPOro 1 TPETLEro NOPSIAKOB, UX cBOMCTBA. CUCTEMBI
OBYX U Tpex NUHenHbIX ypaBHeHui. MNMpasuno Kpamepa. Metog
KoopauHat. Bektopbl. CkanapHoe npon3seeHNe BEKTOPOB U €ro
cBOMCTBaA. BekTopHOE npon3BeaeHne OByX BEKTOPOB, €ro CBOMCTBA
.CmelLaHHOe npou3BeaeHne Tpex BEKTOPOB ero reoMeTpuUyeCcKnin CMbIcCrl.
MaTtpuupl. Jencteusa Hag matpuuammn. CUCTEMbI SIMHENHBIX YPaBHEHUN,
MaTpuyHasa oopma 3anucu. PelueHmne cuctem nNMHENHbIX ypaBHEHWI
MaTpUYHbIM MeToAOM. CUCTEMbI JIMHENHBIX YpaBHEHUI 0bLLEero Buaa.
Teopema KpoHekepa — Kanenu. PasnnyHble cnocobbl 3agaHns NpsiMon
Ha NSIOCKOCTU M NSIOCKOCTK B NPOCTPaHCTBE. PaccTosiHMe OT TOYKM Ao
NpaAMOn. Yron Mmexay npambiMu 1 NriockocTsMn. ( BektopHasa m
KoopanHaTHas dopMbl). YpaBHEHMS NPAMON B NpOCTpaHCTBe. . KpmBble
BTOPOro nopsiaka: oOKpY>KHOCTb; 31nunc; runepbona; napabona.
MonspHble koopaMHaTLI HAa NNOCKOCTU. KprBble B MOMSPHbIX
KoopauHaTax.

1.2

MHOeCTBO AeNCTBUTENBHbIX Yncen. PyHkumna. Obnactb ee
onpegeneHus. Cnocobbl 3agaHns. OCHOBHbIE 3rieMeHTapHble PyHKLMK,
nx ceorctea 1 rpadukn. MNMpegen dyHkuuun B Touke. MNMpegen dyHKunM B
6eckoHeyHocTW. [Npeaenbl MOHOTOHHBIX YHKUMIA. . YucnoBble
nocnegoBaTenbHOCTU, UX POSb B BblYUCNUTENBHbIX Npoueccax. MNpegen
YMCOBOW NocregoBaTenbHOCTN. BeckoHeYHO Manble yHKUMK, NX
CcBOMCTBA . 6eCKOHEYHO Bonblune YHKUMK, CBA3b BECKOHEYHO MarbIX U
GeckoHe4Ho 6onblmx. Teopembl 0 Npeaenax (npaesuna NpeaensHoro
nepexopa).. HeonpegeneHHoctn. OgHOCTOpOHHME npeaensl. MNepsbi
3amMeuatenbHbIn Npegen. Yucno e. Bropow 3amevaTtenbHbIi npegen.
CpaBHeHune beckoHe4yHo manbix. cnonb3oBaHne aKBUBaANEHTHbIX
GeCKOHeYHO MarnbIX Npu BblYUCNEHNN NpeaenoB. HenpepbiBHOCTb
dYHKLMI B TOUKe. HenpepbIBHOCTb OCHOBHbLIX 9fieMEHTapHbIX PYHKLWA.
CeowcTBa (yHKUMI HEMPEpPLIBHBIX B TOYKE. HenpepbIBHOCTb CIOXHOM
dyHKuMK. Toukn paspbiBa 1 UX knaccudmkaums. CeoncTea QYyHKLUNNA,
HenpepbIBHbIX HA OTPe3Ke:

1.3

lNpounsBoagHaga pyHKLMN, ee CMbIC B pa3fnMyHbiX 3agadax. lNpasuna
HaxoXaeHusl Npon3eoaHon. Tabnuua nponsBoaHbiX. [ponssoaHas
CNOXHOWN 1 obpaTHOM hyHKUMK. MNMponsBogHbIE OBpPaTHBIX
TPUroHoMeTpu4ecknx pyHkumn. dnddepeHuman gyHKLnN.
MHBapuaHTHOCTb (hopMbl anddepeHumana.

1.4

ViccnegoBaHne Ha MOHOTOHHOCTb. QKCTpeMyMmbl. MiccnegoBaHme
BbINYKNOCTU (PyHKuuKn. Tovkn nepernba. AcumntoThbl pyHKUMI. O6Lwas
cxema nccrnegoBaHusa yHKUUK U NocTpoeHuns ee rpadmka Popmyna
Tennopa.. NpegcraesnexHme yHKUMN , , , , NO popmyne Tennopa.
MNpumeHeHne cdopmynbl Tennopa B BbIYUCIINTENBHOM MaTeEMaTUKe.

1.5

KomnnekcHble 4Yncna, AeicTBust ¢ HUMN. N3obpakeHne KOMMMAEKCHbIX
ymncen Ha nnockocTn. Mogynb 1 aprymMeHT KOMMNMEKCHOro ymcna.
Anrebpaundeckas n TpuroHoMeTpuyeckasi opMbl KOMMIIEKCHOIO Yncna.
dopmyna Annepa. MNokasateneHas hopma KOMNIEKCHOro Yncna. KopHu
N3 KOMMITEKCHbIX YMcen
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2.1

®yHKLMN HECKONbKMX NepeMeHHbIX. ObnacTb onpegeneHns. YactHole
npoussogHble. MNMonHbin HeasHble dyHKUuK. Teopema cyLlecTBOBaHUS.
OundbdepeHumnpoBaHme HesABHbIX PYHKLNN. DKCTPEMYMbl (OYHKLMIA
HeCKOmMbKMX nepemMeHHbIX. Heobxoaumoe ycrnosue akcTpemyma.

2.2

MepBooOpa3Has. HeonpeaeneHHbI MHTErpan n ero ceBoncTea. Tabnvua
HeonpeaeneHHbIX UHTerpanos. MeToa HenocpeaCcTBEHHOMO
WHTErpupoBaHud. 3ameHa nepemMeHHON, UHTErpupoBaHue no YacTsaMm B
HeonpeaeneHHoM nHTerpane. MIHTerpupoBaHue paumMoHanbHbIX Apoben.
WHTerpmpoBaHue uppauuoHarbHbIX BblpaxeHui. MHTerpuposaHue
TPUTOHOMETPUYECKNX BbIPAXKEHWUIA.

23

3agauun, npmBosiLLMe K MOHATUIO ONpeaeneHHoro HTerpana.
OnpeaeneHHbIi nHTErpan , ero ceorncrea. Popmyna HetoToHa-JlenbHmua,
ee NpPUMeHeHne 4N BbIYUCIIEHUS ONpeaeNeHHbIX MHTErpanos.
WHTerpnpoBaHue no yactam. 3ameHa nepeMeHHoN B onpeaeneHHoM
WHTerpane.

24

"eomeTpuyeckne n MexaHu4Yeckme NpPUNoXeHnst onpeaeneHHoro
nHTerpana.. HecobcTBeHHble MHTerparnbl ¢ 6eCkoHeYHbIMI Npeaenamu.
HecoGcTBEHHbIE MHTErpanbl OT HEOrPaHUYEHHBLIX (PYHKLUIA, UX OCHOBHbIE
cBoMNCTBa [eoMeTpuyeckme NpunoxkeHns HeCobCTBEHHbIX MHTErpanoB

3.1

duanyeckue 3agaun, npusogsiine K auddepeHumansHbIM YpaBHEHUSIM.
OnddepeHumanbHble ypaBHEHUSA NepBOro nopsigka. 3agada Koww.
YpaBHeHus, gjonyckatoLme noHmwkeHne nopsaaka. MNMpumepsbl
ncnonb3oBaHna anddepeHumanbHbiX YpaBHEHWUI B HAyKe U TEXHUKE.
JInHenHble anddepeHumnasnbHble YpaBHEHUSA C MOCTOAHHLIMUA
KoahduuneHTamun. YpaBHeHUs1 C MpaBon YacTbio creyuanbHOro BMaa.
HopmanbHas cuctema guddpepeHumnansHbix ypasHeHun. 3agada Kowm
A51s HopManbHOW cucTeMbI AnddepeHUnanbHbIX YPpaBHEHUIA. .

3.2

[BOVMHOM 1 TPOMHOM MHTEerparnbl, UX CBOMCTBA. BbluncrneHne KpaTHbIX
NHTErpanoB NOBTOPHbLIM UHTErPUPOBAHNEM.

3.3

KpuBonuHeiiHble MHTErpansl NepBoro U BToporo poaa Ycnosue
HEe3aBMCHMOCTM KPMBOSIMHENHOrO MHTerpana ot dhopmbl NyTn. PaboTa
cunosoro nons. CkanspHoe none.
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3.4

Yuncnosble pagbl. CxogmMMocTb 1 cyMma pagoB. Heobxogumoe ycnosue
cxogmmocTu. [locTaTtouHble NPU3HAKM CXOAMMOCTU. 3HAKONEPEMEHHbIE
psabl, abcontoTHas 1 ycnoBHasa cxoguMocTb OyHKUMOHamNbHbIE PSabI.
O6nacTtb cxoaMmocTu, MeToAabl Ux onpegeneHuns. CteneHHble pagbl. Pag,
Tennopa. Pag MaknopeHa. PasnoxeHne yHKUNA B CTEMEHHbIE pAabI.
MprMeHeHne cTeneHHbIX PAgoB B NPUONMKEHHbIX BbIYUCIIEHUSIX.

3.5

Pagbl ®ypbe. MNpakTuyecknin rapMoHUYECKNiA aHanms.

4.1

q)yH KU1 KOMMJ1eKCHOro nepemMeHHoro.

4.2

YncneHHble MeTodbl.

4.3

MpeameT Teopun BeposiTHocTeN. MNoHATME cnyYanHOro cobbITuS.
Knaccnyeckoe 1 reometpuyeckoe onpegeneHme BeposaTHOCTU. MeToabl
BblUMCNeHns BeposaTHocTen .KombrHaTopuka.. Teopembl CIOXEHUS U
yMHOXeHus. dopmyrna nonHoun BeposTHocTn. dopmyna barieca.
MocnegoBaTenbHOCTb HE3ABUCUMBIX UCTbITaHUA. Cxema BepHynnu.
®opmynel Myaspa-Jlannaca, NyaccoHa. [JuckpeTHble criyyanHble
BennuuHbl. Psg pacnpegenenust. QyHKLMA pacnpefeneHusi, ee CBONCTBA.
MaTtemaTtunyeckoe oxugaHve u gucrnepcus ANCKPETHOW CriyyamHom
BeNMYUHbl. HenpepbiBHbIE CyvanHble BENUYMHBI. DYHKLMNA
pacnpegeneHus, MNOTHOCTb pacnpeneneHnsi, ux B3aMMmoCBA3b U
cBoicTBa. MatemaTmnyeckoe oxumaaHue n ANCnepcus HEMpepbIBHOM
crny4anHon BenuynHbl. PaBHOMepHOe 1 nokasaTenbHoe pacnpeneneHue
HenpepbIBHOW CnyyYanHon BennyuHbl. HopmaneHoe pacnpeneneHue, ero
csoncTea. [NoHaTUe 0 pa3nuyHbIX hopmax 3akoHa O60MbLUIMX YUCerT...
eHepanbHas COBOKYNMHOCTb M BblOOpKa. BapuaunoHHbIn psa.
MMcTorpamma, amnmpuyeckas pyHKUMA pacnpeaeneHus, BbIbopoyHas
cpenHasa ancnepcus. CTaTUcTUYeCcKue OLeHKN reHepanbHON cpeaHen u
gonu. NorpeluHocTb oueHkW. [loBepuTenbHas BEPOSATHOCTb U
OoBepuTenbHbI MHTepBarn. OnpegenexHne Heobxogumoro obbema
BblGOpKM. [oHATUE O kKpUTepuax cornacus. MNpoBepka rmnoTes o
paBeHcTBe goneu n cpegHux. Ctatuctudeckme metoabl 06paboTkm
aKCnepuMeHTanbHbIX AaHHbIX. OnpegeneHne napameTpoB HEMUHENHbIX
YypaBHEHWI perpeccun MeToaoM HaMMeHbLUUX KBagpaToB.

3.3. MpakTuyeckune (ceMmHapckue) 3aHATUSA

OuHas popma

Mogaynb

Homep
pasgena

CopepxaHue npakTnyeckmnx(CeMMHapPCKMX) 3aHATUI
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1.1

BbluncneHue onpegenurenen BTOPOro U TpeTbero NopsaKkos.
Anrebpandeckme gONOMHEHMS U MUHOPbLI. BbluncneHne onpegenntens
pasnoxeHneM no cTpoke (ctonbduy). Cuctembl ABYX U TPEX NIMHENHBIX
ypaBHeHun. [NMpasuno Kpamepa. BekTopbl. JINHeNHbIE onepaunn Hag
BekTOopamu. HanpaensoLme KOCUHYyCbl 1 AnvHa Bektopa. CkansapHoe
npounsseaeHne BEKTOPOB U ero CBOMCTBAa. [nuHa BekTopa 1 yron Mmexay
OBYMS BEKTOpaMu B KOOpAUHATHOW popMe. YcroBmne opToroHarnbHOCTH
OBYX BEKTOpOB. BekTopHOe nponsseaeHne AByxX BEKTOPOB, ero CBONCTBA.
"eomeTpuydecknin cmbicn. MNpocTeniume NPUNoXeHUst BEKTOPHOIo
npounsseaeHnsi B Hayke U TexHuke. CMellaHHOe Npou3BeaeHne Tpex
BeKkTopoB. 'eomeTpudeckuin cmbicn. Matpuupl. Jencteunsa Hag
MaTpuuamu. PelleHne cucTeM NMHENHbIX ypaBHEHUA MaTPUYHbLIM
meTogom. UccrnegosaHue cuctem obulero Buaa. MNMpsimaa Ha NnockocTu v
NNOCKOCTb B MPOCTPAHCTBE. YpaBHEHUS NPsSMON B NpocTpaHcTBe. Kpusble
BTOPOro nopsiaka: OKPY>XHOCTb, annunc, runepbona, napabona, mnx
reomMeTpuyeckMe cBoNCTBa M ypaBHeHUs. [lonapHble koopauHaThbl Ha
nnockoctu. Kpmsble B NONAPHbLIX KOOpAUHATAX.

1.2

®dyHkumsa. ObnacTtb ee onpegeneHuns. OCHOBHbIE dfiEMEHTapPHbIE
dYHKLUMK, NX CBOKCTBA U rpadoukn. BeluncneHne npenenoB OyHKUMK.
MNepBbln 3amevaTenbHbln Npegen. Yucno e. BTopol 3ameyaTenbHbIn
npenen. CpaBHeHne 6eckoHe4YyHO Manbix. Micnonb3oBaHue
3KBMBANEHTHbIX BECKOHEYHO MarbiX MPU BbIYMCNEHUN NPESENOB.
HenpepbIBHOCTb OYHKLMIN B TOYKe. TOYKM paspbliBa N X Knaccugukaums.

1.3

TexHuKa HaxoXaeHUst Npon3BogHON. MNMponssoaHasi CNOXKHOM U obpaTHOWM
dpyHKUMK. OudbdepeHumpoBaHne PyHKUUK, 3a0aHHbIX NapamMeTpudecku.
HaxoxaeHve audpdepeHumana.

1.4

Mpasuno Jlonutans. NccnegosaHue yHKUUIA. MNMocTpoeHne rpacmkos.

1.5

KomnnekcHble yncna.

2.1

®yHKLUMKN HecKomnbkux nepeMeHHbIX. Obnactb onpeaenenus. MNpegen
dyHKUMK. HenpepbIBHOCTL. YacTHble Npon3BoaHbIe. [onHbIN
anddepeHumarn, ero cBs3b C YaCTHbIMWU MPOU3BOAHLIMU. YacTHble
Npou3BoAHbIE 1 NOMHbIE AnddepeHLmarbl BbICLUMX NOPSAOKOB
OunddepeHunpoBaHme HesABHbIX PYHKLNN. SKCTPEMYMbl HECKOMbKNX
nepemeHHbIX. Heobxoaumoe ycnosue akcTpemyma. Y CrioBHbIV
3KCTPEMYM

2.2

HenocpeacteeHHOE NHTErpupoBaHMe. 3ameHa NepemMeHHoOn B
HeonpeaeneHHoM uHTerpane. IHTerpyupoBaHme no 4acTtam.
VIHTerpmpoBaHue pauunoHanbHblx gpoben . iHTerpupoBaHue
nppaumoHanbHbIX BelpaxeHui HTerpyupoBaHne TpuroHOMeTpU4ECKnX
BblpaxkeHuin KoHTponbHast paboTa

16




23

BbluncneHusa onpegeneHHblx MHTerpanos. . IHTerpMpoBaHme no yacTtam.
3ameHa nepemMeHHoONn B onpeaeneHHoOM uHTerpane.

24

"eomeTpudeckne n mexaHmyeckue NpUNOXKeHUs onpeaeneHHoro
nHTerpana. HecobcTBeHHble nHTerpansl ¢ 6eckoHeYHbIMU Npegenamn u
OT HEOrpaHUYEHHbIX (PYHKLMNA.

3.1

OuddepeHunansHble ypasHeHUs nepeoro nopsaka. OnpegenexHve tuna
AanddepeHumanbHOro ypaBHeHMs nepBoro nopsaka YpaBHeHus,
aonyckawouime noHmwkeHne nopgagka. JinHenHole guddepeHumansHble
ypaBHEHUS C MOCTOSIHHLIMU KO3(hmUMeHTaMn. YpaBHEeHUS C NpaBom
YyacTblo crieymanbHoro Buga. PelieHne cnctem nuHemHbIxX
andppepeHUmnanbHbIX ypaBHEHUI C MOCTOAHHBIMU KO3dhdmumeHTamu.
O630pHoOE 3aHATHE.

3.2

BbluncneHne oBOMHOIO MHTErpana B 4EKAPTOBbIX U MOMNSPHBLIX
koopauHaTax BbluMcneHve TpoMHOro nHTerpana B AekapToBbiX,
LUMNMHOPUYECKMX, CHEPUYECKNX KOOpAMHATAX.

3.3

BbluncneHue KpMBONMHENHOrO MHTErparna nepsoro poga. Boluncnexve
NoBEepPXHOCTHOro nHterpana. CkanspHoe nosne. BoluncneHve rpagmeHTa u
Npou3BOAHOM NO HanpasneHuio. BektopHoe none. BoluncneHne notoka
HenocpeAcTBeHHO 1 no Teopeme OcTtporpaackoro-laycca. Beluncnenue
LUMPKYNSaLUMM BEKTOPHOro nong. NoTteHumansHoe BEKTOPHOE none.
BbluncneHue paboThbl

3.4

Yuncnosble pagbl. CxogmMMocTb 1 cyMma psagoB. Heobxogumoe ycnosue
cxoammocTu. MeTtoapl nccnegoBaHust CXoaoMMoCTU psaoB. [JocTaTouHble
NPU3HaKN CXOOMMOCTUN NONOXUTENbHbLIX PAAO0B. . 3HAKONEpPEMEHHbIE
psgbl. CXogMMOCTb 3HaKONEpPEMEHHbIX PSAO0B, NMPUBNMKEHHbIE
BbluncneHus. PyHkuMoHanbHble pagbl. O6nacTb CXoaMMOCTU, METOAbI UX
onpeaeneHns. CteneHHble psaabl. Pag Tennopa. Pag MaknopeHa.
PasnoxeHune dyHKLMI B cTENEHHblE psabl. [IpuMeHeHne CTeNeHHbIX
pSOo0B B NPUOMMKEHHbLIX BbIYUCIEHMUSIX.

3.5

PasnoxeHne gyHKUMI B TpUroHomeTpuyeckue psigbl dypbe.

41

@DyYHKUMM KOMMMEKCHOro nepemMmeHHoro. dnddepeHumpoBanne yHKUnn
KoMnneKkcHoro nepemeHHoro. Ycnosue Kowun-Pumana. MHTerpmpoBaHune
PYHKLMI KOMMNIIEKCHOro NepemMeHHoro. VIHTerpansHas copmyna Kown..

4.2

CamocrTosiTenbHas paboTa
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4.3

HenocpeAcTBeHHbIN NOACYET BEPOSATHOCTEN. [[eomeTpuryeckmne
BEPOSATHOCTU. TeopeMbl CAIOKEHNA Y YMHOXEHWS BEPOATHOCTEN.
dopmyna nonHoun BepoAaTHocTU. Popmyna baneca. NocnegoBaTenbHOCTb
He3aBMCUMbIX UcnbiTaHun. Popmyna bepHynnu, Myaepa-Jlannaca,
lMyaccoHa. uckpeTHble criydyarHble BenuuuHbl. Pag pacnpegeneHus.
dyHKUMS pacnpedeneHus, ee ceonctea. MatemaTnyeckoe oxmaaHue un
ancnepcusi ANCKPETHOM CNyYanHon BeNNYMHbl. HenpepbiBHbIE
crny4vanHble BeNnUMHbl. PyHKLUUA pacnpeneneHns, noTHOCTb
pacnpeneneHuns, ux B3anmMocsa3b 1 cBoncTBa. MatemaTtunyeckoe
oXngaHuve n gucnepcust HeNPepbLIBHOM CyYanHoON BeNUYMHbI. 3aKOHBbI
pacnpefeneHusi HenpepbIBHOW CNyYyanHoW BeNnYMHbl. HopmarnbsHoe
pacnpegeneHue. ®yHkumnn perpeccumn. KoBaprauynoHHas maTpuua.
KoadhdomumeHThl Koppensauun. NeHepanbHasi COBOKYMHOCTL U BbIOOpPKa.
BapuauunoHHbIn pag. M'mctorpamma, amnmpuyeckas pyHKUna
pacnpegeneHus, BbiIbopoyHasi cpefHsas n aucnepcuns. Ctatuctuieckue
OLIeHKM reHepanbHon cpeaHer n gonu. MorpelHocTb OLEeHKN.
[oBeputenbHasa BEPOSTHOCTb U JOBEPUTENbHbIN UHTErparn.
OnpepaeneHne Heobxoammoro obbema Bblbopku. CTaTUCTMYECKas
nposepka runotes. Kputepuin MNMupcoHa. Ctatuctnyeckme Metoabl
06paboTKM 3KCNepUMeHTanbHbIX AaHHbIX.

3ao4Hasa popma

Moaynb

Homep
pasgena

CopgepxaHue npakTnyecknx(CemMmHapCcknx) 3aHATUN

1.1

BbluncneHue onpegenutenen BTOPOro U TpeTbero Nopsiakos. Cuctemsl
OBYX U Tpex NUHenHbIX ypaBHeHWi. [Mpasuno Kpamepa. Bektopbi.
JInHenHble onepaumnmn Hag BekTopamu. CkangpHoe npovsseneHne
BEKTOPOB U ero cBoncTea. BekTopHoe nponsseaeHne OByX BEKTOPOB, €ro
csoncTBa CMellaHHOe npousBeaeHue Tpex BekTopos. MaTpuubl.
HencTtena Hag maTpuuamun. PelueHne cuctemM fIMHENHbIX YpaBHEHNI
MaTpu4YHbIM MeTogoMm. MccnegosaHue cuctem obuero suga. MNMpamas Ha
MSIOCKOCTM M NIIOCKOCTb B NPOCTPaHCTBE. YpaBHEHUS NPSAMON B
npoctpaHcTBe. KpmBble BTOPOro nopsaka: OKPY>KHOCTb, SMNNUMC,
rmnepbona, napabona, ux reoMeTpn4eckme CBOMCTBA U YpaBHEHMS.
MonsapHble koopaMHaThl Ha NNOCKOCTU. KprBble B MONSPHbIX
KoopAanHaTtax.

1.2

®yHkumna. Obnacte ee onpegeneHnsa. OCHOBHbIE 3fIEMEHTapHbIE
dYHKLMK, X CBONCTBA U rpadmkun. Belumcnenne npeaenos pyHKLmn.
MNepBbIt 3amevaTenbHbIn Npegen. Yucno e. BTopon 3ameyaTenbHbIN
npegen. CpaBHeHne 6eckoHeYHo manbix. Micnonb3oBaHne
3KBUBANEHTHbIX 6ECKOHEYHO MaribIX NPY BbIYMCIEHUN NPEAENOB.
HenpepbIBHOCTb OyHKLMI B TOUKE. TOYKM pa3pbiBa U UX Knaccudumkaums.

1.3

TexHuKa HaxoXxaeHns Npon3BoaHoN. MponssoaHasi CNoXKHOM  obpaTHOWM
dyHKumK. OnddepeHumpoBaHne yHKUNN, 3a0aHHbIX NapamMmeTpuYecku.
HaxoxgeHue anddepeHunana
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1.4

Mpasuno Jlonutans UccnegosaHue dyHKUuN. MNocTpoeHue rpadukos.

1.5

KomnnekcHble uncna.

21

®PyHKUMN HECKOMNbKMX NepemeHHbIX. ObnacTb onpegenenus. MNpegen
dyHKUMK. HenpepbIBHOCTL. YacTHble Npon3BoaHbIe. [onHbIN
anddepeHumarn, ero cBs3b C YaCTHbIMW MPOU3BOAHbLIMU. YacTHble
NpoM3BOAHLIE N NOMHbIE AnddepeHLmarnbl BbICLUMX NOPSOKOB
OudbdepeHunpoBaHme HesABHbIX (PYHKLNA SKCTPEMYMbl HECKOMbKNX
nepemMeHHbIx. Heobxoammoe ycrnoBme akcTpemyma.

2.2

HenocpeacteeHHoe nHTerpnpoBaHne. 3amMmeHa nepeMeHHon B
HeonpegeneHHoM nHTerpane. IHTerpupoBaHue no YacTaMm.
VIHTerpmpoBaHue pauunoHarnbHblx gpoben . iHTerpupoBaHune
nppauunoHarsbHbIX BblpaxeHun VIHTerpyupoBaHue TpUroHoMeTpudecKnx
BbIpaXXeHWMN.

2.3

Bbluncnenus onpeaeneHHbIX NHTerpanos. MHTerI/IpOBaHVIe Nno 4YacTtAam.
3ameHa nepemeHHon B onpeneneHHomM nHrterpane

24

"eomeTpuyeckme n mexaHnyeckue npuoXXeHns onpeaeneHHoro
nHTerpana. HecobcTBeHHble nHTErpansl ¢ 6eckoHeYHbIMK Npeaenamn u
OT HEeorpaHUYeHHbIX PYHKLNNA.

3.1

OunddepeHunanbHble ypaBHeHUs nepeoro nopsigka. OnpegenexHme tmuna
andepeHLnansHOro ypaBsHeH1s NepBoro nopsiaka YpasHeHus,
JonyckaroLme noHmwkeHne nopsaaka. JinHenHole andpdepeHumaneHble
YypaBHEHMWS C MOCTOSIHHbIMU kKo3hdmumMeHTaMn. YpaBHEHUS C NpaBom
YacTblo crneunanbHOro BMaa.

3.2

BbluncneHne ABOMHbIX U TpOIZHbIX MHTErpanoB B AEKapPTOBbIX U
NoNAPHbIX N ULMNMNHAPUNYECKMNX KoopaunHaTax

3.3

BbluncneHue KpMBONMHENHOro MHTerpana nepeoro poaa. CkansipHoe
none. BbluMcneHune rpagneHTa u Npon3BoAHON MO HanNpaBIEHMIO.
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3.4

Yuncnosble pagbl. Cxo0aMMOCTb U cyMMa psifoB. [locTaTouHble MPU3HAKK
CXOOMMOCTU NOMNOXUTESNbHbBIX PAAO0B. . 3HAKONEpeMEHHbIE PAabI.
CxoguMocCTb 3HaKonepeMeHHbIX pagoB, NPUBNUKeHHbIe BbIYUCNEHNS.
®yHKunoHanbHble paabl. O6nacTe CXOANMMOCTU, METOAbI NX
onpegeneHus. CteneHHble paabl. Pag Tennopa. Psg MaknopeHa.
PasnoxeHue yHKLMI B cTeNeHHble psabl. [puMeHeHne cTeneHHbIX
pPSA0B B MPUBMKEHHbBIX BbIYUCTEHUAX.

3.5

Pagbl ®ypbe. MNpakTyeckuin 1 rapMoOHMYECKUIA aHanua.

4.1

d)yH KU KOMMJ1EKCHOro nepemMmeHHoro.

4.2

YucneHHble meToapl

4.3

HenocpeacTBeHHbI NOACYET BEPOATHOCTEN. TEOpPEMBbI CIOXEHMUS U
YMHOXEHUS BeposaATHOCTEN. DOpMyna NOMHOW BEpOATHOCTU. Popmyna
baneca. NocnegoBaTenbHOCTbL HE3aBUCUMbIX UCTbITaHWUIA hopmyna
bepHynnu. InckpeTHble criydanHble BennynHbl. Pag pacnpenenenus.
dyHKUMSA pacnpedeneHus, ee ceonctea. MatemaTnyeckoe oxmnaaHue mn
aucnepcust ANCKPETHOM CNyYyanHon BennuuHbl. HenpepbiBHbIE
cnyyawnHble BenMYnHbl. YyHKUKNSA pacnpeneneHmnsl, NoTHOCTb
pacnpeneneHuns, nx B3anmMocsa3b 1 cBoncTBa. MaTtemaTtunyeckoe
OXMAaHUe N ANCNEePCUs HEMPEPLIBHOW CITyYamHOW BENNYUHBLI. 3aKOHbI
pacnpefeneHusi HenpepbIBHOW CNyYyanHoW BennymMHbl. HopmarnbHoe
pacnpegeneHue. 'eHepanbHas COBOKYNHOCTb 1 BbibOpKa.
BapuauunoHHbii psg. M'mctorpamma, amnmpuyeckasa yHKUmMs
pacnpegeneHus, BbibopoyHasi cpegHsas n aucnepcms. Ctatuctudeckue
OLIEHKW reHeparnbHoW cpedHen n gonu. MNMorpeLlHoCcTb OLEHKMN.
[oBeputensHas BEPOATHOCTb U AOBEPUTENBHbLIN UHTErparn.
Onpeaenenne Heobxoammoro obbema Bblbopkn. CTaTncTUYeckas
npoBepka runotes. Kputepun MNMupcona. Ctatuctuyeckue metoabl
00paboTKM SKCNEPUMEHTANBHbBIX AAHHbIX.

3.4. NabopaTopHbIe 3aHATUA

3.5. OpraHusaumsa camocToATeNbHOM paboThbl

OuyHas cpopma

Moaynb

Homep
pasgena

CopnepxaHue matepuana
BbIHOCMMOIO Ha caMocTosiTeNbHOoe | Buabl camocTosiTenbHoM paboThbl
nsyyeHue
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OneMeHTbl NIMHeNHon anrebpbl 1

NsyyeHne Teopun. PelieHve

1.1 N TMNOBbIX 3agad. PedepaTt no Teme
aHanuMTMyeckon reomeTpumn
«KpuBble BTOpOro nopsigka.
3y4yeHue Teopun. PelleHne
12 BeeaeHne B MatemaTMyeckmimn TMNOBbIX 3agad. Pedepat
) aHanua «[NpeobpasoBaHunsa rpadnKos
anemMeHTapHbIX PYHKLMNY»
nddepeHumnansHoe
Andopepeny g - M3y4yeHune Teopun. Peluenne
1.3 ncuyncneHne OyHKUNA OaQHOWM
. TMNOBLIX 3a4au
nepemMeHHon
lNpumeHeHne
14 anddepeHumnansHoro M3y4yeHue Teopun. PelleHne
' ncuncneHns ang nccnegosaHns TMNOBbLIX 3a4au.
PYHKLMIA 1 NOCTPOEHUS rpadhnkoB
N3yyeHune Teopun. Pedpbepar.
1.5 KomnnekcHble Yyncna «M3BneyeHue kopHen ns
KOMMMEKCHOro ymcna
M3y4yeHune Teopun. PelleHne
21 ®PYHKUUN MHOTUX MepeMeHHbIX
TUNOBLIX 3a4au
- N3yyeHune Teopun. PelueHne
2.2 HeonpeaeneHHbli nHTerpan
TMNOBbIX 3aJa4
_ M3y4yeHune Teopun. PelleHne
2.3 OnpegeneHHbIN nHTErpan
TUNOBLIX 3a4ay
MpunoxeHunsa onpegeneHHbIX
M3y4yeHune Teopun. PelueHne
24 nHTerpanoB. HecoGcTBEHHbIE
TUMNOBLIX 3aay.
WHTerpansol.
31 O6bIKHOBEHHbIE UsyyeHne Teopun. PelleHue
' anddepeHunanbHble ypaBHEHUS | TUNOBbIX 3agay
MN3yyeHne Teopun. PelleHve
3.2 KpaTHble nHterpanbl
TMMNOBbIX 3aJau.
KpvBonuHenHsle n
NsyyeHne Teopun. PelieHve
3.3 NMOBEPXHOCTHbIE MHTErparnsl.
TUNOBLIX 3a4ay
Teopus nons
3.4 Uucnosble 1 yHKUMOHArbHbIE M3y4yeHune Teopun. PelleHune
' psabl TUMNOBLIX 3aJaHUN.
35 Pagbl ®ypbe. MNpakTtuyeckui N3yyeHune Teopun. PelueHne
) rapMOHWYECKNIA aHann3 TMNOBbIX 3a4aHUN
Teopus pyHKLMIA KOMNIIEKCHOTO
4.1 pus doyHKu N3yyeHune Teopun. PelueHne 3agau
nepeMeHHoro
N3yyeHune Teopun. Pecpbepar.
4.2 YucneHHble meToabl «lpUMEeHEeHNE YNCNEHHbLIX METOAOB

npn peweHnn npakTn4ecknx 3agayd»
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Teopus BepodaTHocTenn OCHOBHbIE

N3yyeHune Teopun. PelueHne

4 4.3 MOHATUA U MeToabl
o TUMNOBbLIX 3aJay
MaTemMaTUYEeCKON CTaTUCTUKN
3aoyHas dopma
Mogayrib Homep | CopepxxaHue matepuana BeIHOCUMOIO Ha Buabl camocToaTensHOM
y pasgena CaMOCTOSITENIbHOE N3yYeHne paboThbl
- M3yyeHne Teopun.
OnemeHTbl NIMHENHOM anrebpsbl 1 y
1 1.1 b PelleHne KOHTPObHOWN
aHanNUTUYeCcKon reomeTpun
paboTbl Ne1.
M3yyeHne Teopun.
1 1.2 BBeaeHne B MaTtemMaTM4eCcKnin aHanms PeleHne KOHTpONbHON
paboTbl Ne1.
3y4eHne Teopum.
OnddepeHumnanbHoe ncumcneHne y P o
1 1.3 (DYHKLIVV OZIHOI NEPEMEHHOM PelleHne KOHTPObHON
y P paboTbiNe1
MpymeHeHne gudd. ucuncnexHns ang M3y4eHne Teopum.
1 14 nccrnegoBaHus YHKUNN U NOCTPOEHUS PelueHne KOHTPOSTbHON
rpagomkoB paboTbiNe1
N3yyeHne Teopun.
1 1.5 KomnnekcHble yncna PelleHne KOHTPObHOWN
paboTbiNe1
M3yyeHne Teopun.
2 21 ®PYHKUNN MHOTUX NepeMeHHbIX PelueHne KOHTPOnbHOWM
paboTbINe2
N3yyeHune Teopun.
2 2.2 HeonpeneneHHbl nHTErpan PelleHne KOHTPOIbHOM
paboTbl Ne2
UsyyeHne Teopun.
2 2.3 OnpepaenexHbi nHTErpan PelueHne KOHTPOSTbHON
paboTbl Ne2
M3yyeHne Teopun.
2 2.4 HecobcTBEHHbIE MHTErpansl PelleHne KOHTPObHOWN
paboTbl Ne2
M3yyeHne Teopun.
O6bIkHOBeHHbIE AnddepeHumanbHble y
3 3.1 aBHEHMS AncpcpepeHty PelleHne KOHTPOSbHOWN
yp paboTbl Ne3
N3yyeHne Teopun.
3 3.2 KpaTHble nHterpansl PellueHne KOHTPOIbHOM
paboTbl Ne3
- UsyyeHne Teopun.
KpuBOnvHenHble U NOBEPXHOCTHbIE .
3 3.3 PelueHne KOHTPOSIbHON

MHTEerparnbl. Teopvm nond

paboTtbl Ne3
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M3yyeHne Teopun.
3 3.4 Yuncnosble 1 yHKLMOHANbHbIE paabl PelleHne KOHTpONbHON
paboTbl Ne3
Pagbl ®ypbe. MNpakTuyeckun
3 3.5 Abl YP oy M3y4yeHne Teopum.
rapMOHMYECKNIA aHanu3
y syyeHne Teopun.
Teopusa yHKUMIN KOMMNINEKCHOIO y
4 4.1 PelueHne KOHTPOSIbHON
nepeMeHHoro
paboTbl Ne4
4 4.2 YuncneHHble meToabl M3yyeHne Teopun.
- M3yyeHne Teopun.
Teopus BeposiTHocTeln OCHOBHbIE NMOHATUS .
4 4.3 o PelueHne KOHTPOSIbHON
N MeToabl MaTeMaTUYECKON CTaTUCTUKK
paboTbl Ne4
4. UHTepakTuBHbIe (POpMbI 0Opa3oBaTenbHbIX TEXHONOIMM
Homep | Bug yyebHbix KonuyecTtso
Mogaynb o O6pa3soBaTenbHble TEXHONOMMU
pasgena 3aHATUN Yyacos
1 1 nekums Mpe3eHTaums - "Kpusble BTOporo nopsaaka" 2
2 3 npakTudeckoe | MNpeseHTaumsa - "YncneHHole MeToabl 2
3aHdaTne BblYMCHEHUI onpeaeneHHbIX HTerpanos”
1, 2, 3, | npakTnyeckune
3 PaboTta ¢ aneKkTpoHHbIMK pecypcamu 10
4. 3aHATUA
4 3 npakTnyeckue | PelueHne kenc - 3agad no teme 10
3aHATUA "MaTemaTudeckasa ctatmctuka"

5. ®PoHA OLEHOYHbIX CPeACTB ANs NPOBeAEHUs TeKyLLEero KOHTPOnNA u
NPOMEXYTOYHOM aTTecTauum obyyaroLwmxcs no gucuuniimHe (moaynio)

doHO oLIEeHOYHbIX CpeacTB

6. Yue6GHO-MeTOAUYECKOE U NH(pOPMALMOHHOE obecnevyeHne QUCLMNNUHDI
6.1. OcHoBHas nuTepaTtypa
6.1.1. NeyaTHble U3gaHns

1. bepman, MH. C6opHMK 3agay No Kypcy mMaTteMaTtudeckoro aHanmaa : y4ed. nocobue / I H.
BepmaH. - 22-e n3a., nepepab. - CaHkTt-lNeTepbypr : Mpodeccus, 2008. - 432 c. : un. - 217-62.
196

2. NucbMeHHbIn, OMutpuin TpohuMoBUY.

KoHCnekT nekumMrh no BbICLLEN MaTemaTuke : NoMHbi Kypc / TUCbMEHHbIn OMutpuin
TpodumoBmu. - 7-e uag. - M. : Anpuc-lNpecc, 2008. - 608c. : un. - ISBN 978-5-8112-3118-8 :
176-46. 50

3. KysHeuos, JleoHng AHTOHOBWM.

C6opHuKk 3agay no Bbicllen maTtemaTuke. TunoBble pacyeTbl : y4eb. nocobue / KysHeuos
JleoHna AHTOHOBMM. - 11-e n3g., ctep. - CaHkT-MNeTepbypr : JlaHb, 2008. - 240 c. - (Y4ebHukn
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ansa By3oB. CneumansHasa nutepartypa). - ISBN 978-5-8114-0574-9 : 285-00. 101
6.1.2. U3paHua u3 36C

1. MatemaTuyeckuin aHanuns: PyHKUMM HECKONbKMUX NepeMEHHbIX [ONeKTPOoHHLIN pecypc] : cO.
wHa. 3agaHun / E.IL TnoTtHukoBa, C.B. JleBko; nog obuw,. pen. E.I. MnoTHuMkoBoOW. -2-e 13a.,
ctep. - M. : ®JIIMHTA, 2014." - http://www.studentlibrary.ru/book/ISBN9785976518414 .html

2. Teopua BepPOSATHOCTENW M MaTemaTUdeckas CTaTUCTUKa [DNEKTPOHHbIN pecypc] : y4yeb.
nocoobme / E. H. TlyceBa. -5-e wu3g., crepeotun. - M. : OJIMHTA, 2011. -
http://www.studentlibrary.ru/book/ISBN9785976511927 .html

6.2. [lononHuTenbHasa nutepartypa
6.2.1. MNeyvyaTHble U3gaHus

1. Anrebpa u reomeTtpus : y4eb. nocobue. Y. 1 / JompayeB Bnagumup MeaHoBu4 [u gp.]. -
Yuta : Yutly, 2008. - 121 c. : un. - ISBN 978-5-9293-0386-9 : 6/4. 260

2. 13t06a, NprnHa bopurcosHa.

OudbdepeHunansbHble ypaBHEHWSA BbICLIMX nopsgkoB . yveb. nocobue / [3to0ba WpwuHa
BopucoeHa. - Yuta : YutlY, 2011. - 202 c. - ISBN 978-5-9293-0593-1 : 142-00. 273

3. leckoBa, MannHa AHaToNbeBHaA.

TexHuka audbdepeHunpoBaHmnss PYHKUUMKM OAHOM nepemMeHHon : y4ed. nocobue / Jleckosa
lanuHa AHaTtonbeBHa, MnHaesa MapuHa eHHagbeBHa. - Yuta : YUntlY, 2008. - 122 c. : Tabn. -
63-00. 97

4. leckoBa, TaTtbsAHa .MunxannosHa.

Bbicwasa matemaTuka : y4eb. nocobue. Y. 4 / T. M. Jleckosa. - Yuta : Ynutly, 2007. - 171 c. -
94-00. 63

5. leckoBa, TatbssHa MuxannosHa.

MaTtemaTtuyeckass cTaTtuctuka B TropHOM pgene : yyeb. nocobue / JleckoBa TaTbsHa
MwuxannosHa, Maty3oBa Jleca AnekcaHapoBHa. - Yuta : 3a6l'y, 2014. - 110 c. : un. - ISBN
978-5-9293-0979-3 : 85-00. 70+e

6.2.2. U3paHua u3 3B6C
Ha ycMoTpeHne obyuvatoLerocs
6.3. ba3bl gaHHbIX, MHPOPMaLUOHHO-CMPABOYHbIE U MOUCKOBbLIE CUCTEMbI

1. https://e.lanbook.com/ QnekTpoHHO-6MbnnoTevHas cuctema «M3gatenbcTBo «J1aHby.

2. https://lwww.biblio-online.ru/ 9nekTpoHHO-6ubnNnoTeyHas cuctema «KOpanT».

3. http://www.studentlibrary.ru/ 3nekTpoHHO-6MbnMnoTeyHas cuctema «KoHcymnbsTaHT cTygeHTay.
4. http://www.edu.ru ®egepanbHbiii nopTtan «Poccunckoe obpasoBaHne».

5 . http://window.edu.ru UHdopmaumnoHHaa cuctema «EgmHoe OkHO  pgoctyna K
obpasoBaTenbHbIM  pecypcam»  npegocTtaenseTr  cBoboAHbIM  JOCTyn K Kartamnory
obpasoBaTenbHbIX  MIHTEPHET-pecypCcoB U MOMHOTEKCTOBOW  SMEKTPOHHOM  y4ebHo-
meToanyeckon 6mbnunoteke ansa obLuero n npodgeccuoHansHoOro obpasosaHus.

6. http://ilib.mccme.ru UHTepHET-OMBNMOTEKA NO MaTemaTUKe.

7. http://leqworld.ipmnet.ru/ru/library.htm YuebHasa dusunko-matematmyeckas bubnuoTteka.

8. http://www.math.ru/lib/formats Math.ru - GubnunoTteka.

9. http://www.benran.ru/ BubnuoTeka no ecTeCTBEHHLIM HayKaMm.

10. http://studentam.net/ SnekTpoHHasa GubnmoTeka y4ebHNKOB

7. NMepe4yeHb NporpaMMHOro obecneyeHus

MporpammHoe obecneveHne obuiero HasHaveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHmne cneunanbHoOro HasHavYeHNUs:
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8. MaTepMaano-TeXHqucxoe obecnevyeHne AUCUUNINHbBI

672000, r. Ynta, yn. KactpuHckas 1 aya 09-105 YuebHast aygutopus npegHasHadeHa ans
NPOBEAEHNSA 3aHATUA JEKUMOHHOro TuMa, 3aHATMA CEMUHAPCKOro Tuna, rpynnoBbiX U
WHONBMAYArbHbIX KOHCYNbTALWUNA, TEKYLLErO KOHTPOMS U MPOMEXYTOYHOM aTTecTaumm Komnnekr
cneunanbHon y4ebHon mebenu. [locka ayamtopHas

MynbTUMeaNnHbIA NPOEKTOp C akpaHoM «Acer X 1240»

Ooctyn k cetm WHTepHeT u obecnevyeHne [AOCTyNa B 3NEKTPOHHYH WMHOPMALMOHHO-
obpasoBaTenbHYy0 cpeay opraHusauumn.

672000, r. YuTta, yn. KactpuHckasa 1 , aya. 09-309 YueOHasa ayauTopus npegHasHaveHa nns
npoBedeHns 3aHATUA  TNEeKUMOHHOro  TUNa, 3aHATUA  CEeMUHAPCKOro Tuna, rpynnoBbiX W
WMHAMBMAYANbHbIX KOHCYMNbTaUWUA, TEKYLLErO KOHTPOMS 1 MPOMEXYTOYHOM aTTecTaumm KomnnekTt
cneumanbHoun y4yebHon mebenu. [Jocka krnaccHas.

HDoctyn k cetm WHTepHeT un obecnevyeHne [OCTyNa B 3NEKTPOHHYH MHAOPMALMOHHO-
obpa3oBaTenbHyO cpeay OpraHusauum.

672000, r. Yuta, yn. KactpuHckas 1 ayg. 09-204 YuebHas ayautopust onsi npoBedeHus
3aHATMN NEKUMOHHOro TUNa, 3aHATMN CeMWHapPCKOro Tuna, rpynnoBbiX W UHAMBMAYANbHbIX
KOHCYNbTaUMN, TeKyLlero KOHTPONs M NpoMeXyTodHou attectaumm KomnnekT cneumasnbHOW
y4ebHon mebenu. [locka mapkepHas

HDoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B 3NEKTPOHHYH MHAOPMALMOHHO-
obpasoBaTenbHyo cpeay opraHnsaumm

672000, r. Ywuta, yn. KactpuHckasa 1, ayg. 09-518. YyeGHas ayautopus ans npoBefeHus
3aHATMI JEKUMOHHOIO TWMa, 3aHATUA CEeMUHAPCKOro Tuna, rpynnoBbIX U WUHOAUBMAYANbHbIX
KOHCYNnbTauui, TEKYLLero KOHTPONS W MPOMEXYTOYHOM atTecTtaumm Komnnekt cneumanbHomn
yyebHon mebenu. [locka ayautopHasa menoBas.

MynbTumeannHoe o6opyaoBaHue: NPOEKTOP, CTaUuMOHAPHLIN 3KpaH, MEPEHOCHOM HOYTOYK.
HDoctyn k cetm WHTepHeT un obecnevyeHne [OOCTyNa B 3NEKTPOHHYH MHAOPMALMOHHO-
obpa3oBaTenbHyO Cpeay OpraHu3auum.

672000, r. Ywuta, yn. KactpuHckasa 1, ayg. 09-521. YuebHasa ayantopust ons npoBefeHus
KypcoBOro U1  OUMNMOMHOrO  NPOEKTUPOBaHWHA, CaMoCTosTenbHOM paboTbl  KomnnekT
cneumanbHon y4ebHol mebenu.

Mnottep Canon imagePROGRAF iPF605; CkaHep Colortrac Smartlf SC25; konnpoBanbHbIn
annapat KYOCERA TASKalfa 180.

Komnnekt Core i5-4670 1 moHutop Samsung S24C35

MoHo6nok 23,8 Acer Z3-710 FND

MoHo6nok 23,8 Acer Z3-710 FND

HDoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B 3MEKTPOHHYH MHAOPMALMOHHO-
obpasoBaTenbHy0 cpeay opraHusauuu.

9. MeToaun4yeckue peKkomMmeHaaunun no opraHn3aunm ndydyeHmna gncumniiHbl

MpenogaBaHue AWCUMNAWMHBLI CTyAeHTaMm O4yHOW ¢opMbl OBydyeHusa nogpasgendeTcs Ha
npoBefeHne NeKUNOHHBIX Y NPaKTUYeCKNX 3aHATUN. Ha NeKLMOHHbIX 3aHATUSIX NpenogaBaTerb
uanaraet TeOpeTUYECKUn martepuarn, NpegyCMOTPEHHbIN Yy4yebHOW nporpamMmon, u paet
BO3MOXHOCTb CTYAEHTY B KOHLUE nekuun 3ajaTtb nogdsuBLIMECH Bonpocbl. CTyaeHTy
pekoMeHAyeTCs BECTU KOHCNEKT NeKkunn. Ha npakTnyecknx 3aHATUSX TeopeTUdecknin matepuan
3akpennseTcd peweHuem 3agad. CTyaeHT OOMKeH NoAroTOBUTLCSA K NPaKTUYECKOMY 3aHATUIO,
T.€. U3y4nTb TEOPUIO MO COOTBETCTBYIOLLEN TeMe, BbIMOMNHUTL AOMallHee 3aaaHue. Ecnu npu
CaMOCTOSITENBHON paboTe BO3HUKIM TPYAHOCTM B MOHUMAHMM TEOPETUYECKOrO MaTepuana unm
pelleHnn 3agaun, TO cnegyeT YeTko chopMynmnpoBaTb BOMPOC M 3adaTb ero rnpenogasaTento
Ha MPaKTUYECKOM 3aHATMM UNKU Ha KOHCYNbTaumm (06bIYHO BPEMSI KOHCYNbTaUMi yKasbiBaeTcs
B pacnmcaHumn KOHCynbTauun npenogasatenen kadeapsbl).

B HacTosiee Bpemsa bonblioe 3HaYeHne nmeeT camocTosiTenbHas pabota cTyaeHTa, Kotopas
BKMoyaeT B cebs wm3yvyeHne TeopeTUyecKoro martepuara no KOHCnektaMm W y4vebHukam,
BbiNnonHeHue PP n npegnoxeHHbIx npenogasaTenem JOMaLLUHMX 3a4aHWUi.
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B TeueHne cemecTpa CTyAeHTbl OTYUTLIBAOTCA MO W3YyYEeHHbIM Temam: npenogaBaTerb
00bABNSET B Ha4Yane oyepedHoro pasgena nporpaMmmMbl 0 OpMe U CPOKEe OTHETHOCTM (3aLumTa
PI'P, xonnokeuyMm, KOHTponbHas paboTa, pedepar). Ha kadegpe umeroTcs mMeToguyveckue
nocobusi 1 MeTogUYECKMe peKOMEHALUN N0 BCEM TeMaM CEMeCTpa.

B cooTtBeTcTBUM C y4ebHbIM MMaHOM MO OKOHYAHUIO CeMecTpa CTyOeHT caaeT 3ayeT unu
ak3ameH. [penogaBaTtenb 3apaHee BbldaeT CTyAeHTaMm BOMPOCHI K 3a4eTy UNU 3K3aMeHy U
3HaKOMMIT UX C KPUTEPUSIMUN OLIEHNBAHUSI.

lMpenogaBaHue OUCUMNIIUHBI CTyAeHTam 3aovHoW opMbl obydeHus nogpasgenseTrca Ha
nposefeHne NeKUNOHHbIX Y NPakTUYeCKNX 3aHATUN. Ha NeKUMOHHbIX 3aHATUSX NpenogaBaTerb
uanaraet TeOopeTUYEeCKUn martepuarn, MNpegyCMOTPEHHbIN Yy4yebHOW nporpamMmon, u Jaet
BO3MOXHOCTb CTYAEHTY B KOHLEe NeKuun 3agaTtb MOSIBUBLLMECS BOMPOCHI, NPU 3TOM MeKUMn U
NpakTU4eckne 3aHATUA HOCAT O0O30pHbLIN  XapakTep, Tak Kak Mo Yy4dyeBHOMY nnaHy
npeaycMOTpeHo HebonbLloe KONMMYecTBO ayAuTOpPHbIX YacoB. OCHOBHOM y4ebHon paboTou
CTydeHTa 3a04HOM hopMbl 0By4eHUS ABNSETCA camocTodTenbHas paboTta, koTopasi COCTOUT B
BbINMOJIHEHMM KOHTPOSbHOW paboTel. Ha kadheape marematvku umeroTcs obLmne metogudeckue
yKasaHusi U KOHTPOSbHbIE 3afaHus, KOTOpble CTYAEHT SOMMKEH NONYyYNTb CAMOCTOATENBbHO.

B cooTtBeTcTBUM C y4ebHbIM MMaHOM MO OKOHYAHUIO CeMecTpa CTyOeHT caaeT 3ayeT unu
ak3ameH. K ak3ameHy wnu 3a4eTy CTYOEHT [OONYyCKaloTCHA MPU  HanmMyum NPOBEPEHHOM U
3a4YTEHHOW KOHTPOMNbHOW paboThl.

PaspaboTumk/rpynna paspaboTymkoB: JleckoBa TaTbaHa MuxannosHa, oOLEHT

PaccmoTpeHa Ha 3acefaHuum Kadeapbl
(npotokon ot 01.09.2017 r. Ne 1)
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