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

Llenb — cosgaHune pyHaameHTa matematmyeckoro obpasoBaHus MHXEHepa, MMEIOLLLEro
Ba)kHOE 3HAYEeHUs ANsi YCNEeLwHOro ndyyeHms o0LLeTeOPEeTUYECKMX U CneLmanbHbIX AUCLMMNIIVH,
KOTOpble NPeayCcMOTpPeHbl y4eOHbIMY NnaHaMu pasnuyHbIX cneunanbHOCTEN.

3agaum n3yyvyeHnda ancumniinHbl:

3apaym — pa3BuTHE NTOTMYECKOrO U anropuTMUYECKOrO MblLLMEHNS], OBrageHne OCHOBHbLIMU
YUCMEHHBIMN MeToAaMN MaTeMaTuKN U UX NPOCTENLLMMW peann3auusmMu, BeipaboTaTe yMeHUs
CaMOCTOSATENBHO PaCLUMPSATb MaTeMaTUyeckne 3HaHns 1 NPOBOAUTL MaTeMaTUYeCKUIN aHanm3
NPUKNaaHbIX (MHXEHepHbIX) 3adau.

1.2. Mecto ancuunnuHel (Moayns) B cTtpykrype Ol

MaTtemaTuka npeacraBnseT QUCLMNIIMHY €CTECTBEHHO-HAYYHOrO LKA, YCNeLwHoe OBrageHne
KOTOpOW npegnonaraeT 3HaHUA MaTemaTuku B o6bemMe, NpeaycMOTPEHHOM 06pa3oBaTebHbIM
CcTaHgapToM cpeaHer Lwkonbl. QucumnnuHa «MaTemaTunka» BXOAWUT B cocTaB 6a3oBOW 4acTu
y4yebHoro nnaHa OIOC-3+ no HanpaeneHmto 21.05.03 — «TexHomnormsi reonornyeckon
pasBegku» u aBnaetcss 6a3oBOM OIS YCMELWHOro OCBOEHUS MPOUIBHBIX OUCLMIIIUH.
OucuunnuHa nsyvaeTcs Ha NepBOM U BTOPOM Kypce B MEPBOM, BTOPOM, TPETLEM U YETBEPTOM
cemecTpe B pasgene b1. b.11

1.3. O6bem gucumnnuHbl (Moaynsa) ¢ ykazaHueM Tpy[oeMKOCTU BCeX BUAOB
y4yebHoOM paboThbl

O6Lwasn TpyaoeMKOCTb AUCUMNNNHBI (MoAyns) cocTasnsaeT 17 3aveTHbIX(ble) eanHuu(bl), 612
4acos.

OuHas copma

PacnpeaeneHue no cemecTtpam
Buabl 3aHATUIA 1 2 3 4 Bcero yacos
ceMecTp | cemecTp ceMecTp ceMecTp

O6Lwas TpyaoemMKoCTb 612
,qul/{nmoprle 3aHATUS, B 79 54 108 72 306
nekumoHHsble (J1K) 36 18 54 36 144
npakTuyeckune

(cemmHapckue) (N3, C3) 36 36 54 36 162
na6bopatopHbie (J1P) 0 0 0 0 0
CamocTosTenbHas

pabota ctygeHToB (CPC) 2 54 2 36 234
®opma NpOMExyTOuHON OK3aMmeH 3auet OK3ameH 3auetr 72

arrTectauunm B cemMmecTpe

KypcoBasi pabota
(kypcoson npoekT) (KP,
KIT)




2. TpeGOBaHMﬂ K pe3ynbTatamM oCBOeHUA ANCUUNIIUHDbI

I'Ipou,ecc N3y4vyeHna ancunniinHbl HanpaseH Ha (bOpMVIpOBaHVIe cnepyrowmx KOMMNETEHLINIA:

MHpaekc komneTeHummn CopaepxkaHme KoMneTeHUun

OK-1

CnocoBHoCTb K abCTpakTHOMY MbILLIEHMIO, aHanM3y, CUHTE3y

I'InaHMpyeMble pe3ynbTtaTthbl o6yqu|/|;| no ancuunninunHe gna nocnenoBaTeribHOro JOCTMXeHUA

YPOBHEN CHOPMUPOBAHHOCTN KOMMNETEHLNIA

PesynbtaTt 06y4eHus

3HaTb

Moporosbli:

1) npegmeT MaTeMaTuKy Kak 0cobbln MeTOA, NO3HAHWUS;

2) 6a3uncHbIe MOHATUS BEKTOPHOM anrebpbl, MaTeMaTUYECKOro aHanuaa u
aHanUTUYecKom reoMeTpUn: YNCIO0, MHOXECTBO, BblpaXkeHne, ypaBHeHue,
HepaBeHCTBO, DyHKUMSA, Npeaen, NponssogHas, nepsoobpasHas, uHterpan,
reomeTpudeckas durypa;

3) npocTenume oopMyIibl U anropuTMbl peLlEeHNS TUMOBbLIX 3a0aHUN.

4) 6a3ncHble MeToAbl peLleHnsa maTemMaTuyecknx 3agad n 3agav
3KcnnyaTauMoHHOW pa3Beaku, obblun 1 nepepaboTkn TBepabIX NOMNe3HbIX
nckonaembix;

5) BeposITHbIE MO3UTUBHBIE U HEFATMBHbBIE SKOHOMUYECKNE BO3-MOXHOCTM
BbIMOMHSEMbIX Fe0Noro-reonanyecknx paboT 1 NPOEKTOB

CTaHpapTHbIN:

1) TOYHbIE POPMYNUPOBKM dyHAAMEHTaNbHbBIX NOHATUIN;

nporpammMmHoe obecnevyeHune no obpaboTke reonoro-paseenoyHon nHopmauuu,
aBTOMAaTM3UPOBAHHOMY NMOCTPOEHUIO FOPHO-FEOMETPUYECKMX IPaCUKOB;

2) meTofbl AuddepeHUnanbHOro M MHTErpansHOro UCYUCNEHNA, TEOPUIO
andpdepeHumanbHbiX ypaBHEHWU AN NOCTPOEHUS 1 aHanM3a MaTemMmaTuyecKnx
Mozernen ABNeHUn N TEXHONOrMYEeCKMX NPoLEeccoB, METOAbl TEOPUM
BEPOSATHOCTEN N OCHOBbI MaTemMaTU4eCKOM CTaTUCTUKN;

3) cTatmucTmdeckme metoabl 00paboTKM reonoropassBenoyHon NH-chopmMaLmy;

4) npodheccrmoHanbHy0 TEPMUHOMOIMIO, KOPPEKTHOE UCNONb30BaHWe MEeToO0B
MaTemMaTU4eckoro MoaenMpoBaHus Npu peLleHnn TeoPeTUYECKUX U NPUKIagHbIX
3agau,

OTanoHHbIN:

1) HOBeWLLWE Teopun, NHTEpPNpeTaL KN, METOAbI U TEXHOMNOIMM B MateMaTuKe;
2)cnocobbl 1 METOOOB BEAEHMS HAYYHOW OUCKYCCUW;

3) METOAOMOrNI0 NOCTPOEHUS MaTEMATNYECKUX arnropuTMOB, METOAbI
KOMMbIOTEPHOW FrEOMETPUM N FEOMETPUYECKOTrO MOOENNPOBaHUS, OCHOBHbIE
S3bIKM MPOrpaMMUPOBAHNA 1 METOAbl TPAHCALMM




YmeTb

Moporosbli:

1) HaxoanTb HeobxoaMMy MHpOPMaLMIO NO MaTeMaTuKe;

2) BbINOMHATb BbIYUCIIEHNS U TOXOECTBEHHbIE NpeobpasoBaHUs MaTeMaTUYECKNX
Bblpa)keHui;

3) pelwatb OCHOBHbIE TUMbl YPaBHEHWI U HEPABEHCTB, CUCTEM YPaBHEHUI 1
HepaBeHCTB.

4) caMOCTOATENbHO OCYLLECTBATL NOUCK cneumarnbHOM nuTepaTypbl U BblbupaTb
a(ppeKkTMBHbIE METOALI PELLEHWS COTNAacHO NOCTaBMeHHbIM 3ajavaMm; B
COOTBETCTBUM C BbIGpPaHHBLIMY METOAaMM1 peLLeHns CTPOUTb MaTeMaTUYeCKyo
Mozerb C anropuTMOM ee peanunsaumu

CTtaHgapTHbIN:

1) OoKa3biBaTb TEOPEMBI, BbIBOAUTL (POPMYIIbI, BbipaXatoLwue 0C-HOBHbIE
MaTemaTU4eckne COOTHOLLEHUS;

2) nccnepoBatb (PYHKLUU U CTPOUTbL UX FPpadoukm;

3) NpyMeHATb MeToabl AnddepeHLmMansHOro UCHUCNEHNS ANg pe-LueHns
3KCTpeMarnbHbIX 3afad, nccrefoBaHus nosefeHns yHKUNA U peLleHns
HENUHENHbIX YPaBHEHUN, MPUMEHATb UHTErpanbHoe Uc4YUcneHne ans
BbIYNCNEHNSI TEOMETPUYECKNX N PUINYECKUX XapaKTEPUCTUK OOBHEKTOB,
NPYMEHATb METOAbl TEOPUUN BEPOATHOCTEN OIS aHanM3a cryvyalHbIX sIBNEHUN;
4) ucnonesosatb 10 ana o06paboTkM ropHO-reonorM4ecKon NH-hopmMaLmm n
NOCTPOEHUE rOPHO-reoMeTPUYECcKnx rpadonKos.

5) npousBoamnTb reomeTpmn3aL Mo MECTOPOXAEHNI NONE3HbIX MCKONaeMbIX
pasnnyHbIX TUMOB;

6) HaxoAWTb 3aBUCUMOCTb MeXy Ka4eCTBEHHbIMU N KONTMYECTBEHHBLIMM
nokasatensiMv MecTopOXXaeHUS.

7) pokasbiBaTb ONTMMAanbHOCTb BbIOPAHHOrO anropntma, MetToaa, OO bsCHSTL ero
3agauun u yHKuuu;

8) rpamMoTHO 1cnonb3oBaTb NPOgECCUOHANBHY TEPMUHONOMIO NPU
npeseHTaunm NOCTPOEHHbLIX MOAENeN

OTanoHHbIN:

1) KpMTUYECKUN OLEHMBATb U UHTEPNPETUPOBATL HAYYHbIV ONbIT;

2) cuctemaTnsmMpoBaTtb U TECTMPOBATb MOMYYEHHY0 NHOPMaLNIO;

3) Nnpe3eHTOBaTb pe3ynbTaTbl HAYYHOIO UCCNef0BaHNS.

4) ocyLlecTBNATL YpaBneHue ABUXKEHNEM 3anacoB, BECTU y4eT NoTepb U
pa3yboxunBaHUS NonesHblX UCKonaeMblx Npu Jobblye;

5) cuctematnsmpoBatb 1 BblIbUpaTb HEOOX0ANMYHO UHPOPMALLMIO, COrNacHo
NOCTaBMNEHHON 3a4a4yn

6) NPUMEHATL MeTOAbl MaTEMaTUYECKOro 1 anropUTMUYECKOrO MOLENMPOBAHUS

Moporoesblii:

1) ynotpebneHmem matemMaTUYECKYHO CUMBOJSIUKY;

2) npaBnnamu BblYMCHEHUSA N cnocobamu TOXAECTBEHHbIX Npeobpa3oBaHUn
MaTeMaTUYECKUX BblpaKeHUI;

3) NnpocTenMMn MeTofamm peLleHms MatemMaTnyeckmx 3agady 1 3agad
3KcnnyaTauMoHHOW pa3Beaku, obblun 1 nepepaboTkn TBepabIX NOMNe3HbIX
nckonaembix;

4)OCHOBHbIMW METOAaMMN MaTEMaTMYECKOro U anropuTMMYECKOro
MOZENMpPOBaHUs




Bnapetb

CTaHpapTHbIN:

1) MeTOogamMmn maTemMaTMyecKoro aHannsa n MetTogamu Teopum
AnddpepeHumanbHbIX YpaBHEHU 118 PeLUeHNst UHXEHEPHbIX 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 NCKONaeMbIX Anst X 3(EKTUBHOIO NPOMBILLIIIEHHOIO
OCBOEHWS;

5) MeTogaMu NOCTPOEHUS FOPHO-FEOMETPUHECKNX YepTeXen

6) meTogamun 1 cnocobamu BeAeHNst HAy4YHOW U UCCrefoBaTeNbCKON
OeaTernbHOCTY;

7) MeTodamu u cnocobamu npeseHTaummn pesynsTaToB HayYHON K
nccnenoBaTenbCKON AesaTenbHOCTY,

OTanoHHbIN:

1) meTogamun n cnocobamu BegeHUSA Hay4YHOM N nccnenoBaTernbCKon
[eATenbHOCTH;

2) meTogamu 1 cnocobamum npeseHTaunmn pesynbTaTtoB Hay4YHON U
ncecnegoBaTenibCKoOn AesATEeNbHOCTU;

3) ropHO-reoMeTpPUYECKUMIN METOAAMN PELLEHUS 3ada4 rOPHOro U
reofioropa3BefoyHOro fena, oxpaHbl Hegp Y pauMoHanbHOro
HeApOonob30BaHUS.

3. CopgepxaHne AUCLUNNUHBI

3.1. Pazgensbl gucumnnuHbl U BUAbl 3aHATUNA

Ou4Has chopma

H B AyanTopHble
Mogaynb pa:gleeﬁa HaunmeHoBaHue pasgena q:(?c;g 3aHATUSA CPC
JIK |N3(C3)[JIP
1 11 OnemeHThI NNHEeNHOM anrebpbl 1 40 | 12 12 1ol 16
aHanNUTUYEeCKon reomeTpun.
1.2 BBegeHne B matemaTtnyeckuim aHanma. 32 8 8 0| 16
13 ,El,wq)q)epeHuwaanpe ncumcneHne yHKumm 32 8 8 ol 16
OHOWN NepeMeHHOM
MprumeHeHne auddepeHLmnansHoOro
1.4 ncuncneHns ansa nccnenoBaHns QYyHKUMA 1 28 6 6 0 16
NOCTPOEHUS rpadonKoB.
1.5 KomnnekcHble yncna. 12 2 2 0O 8
2 21 ®DYHKUNN HECKOITbKMX Nepe-MeHHBbIX. 22 4 6 0| 12
2.2 HeonpeaeneHHbli nHTerpan. 44 8 12 |0 24
23 O6waga cxema NOCTPOEHUS on-peaeneHHoro 6 o > ol »
WHTErpana




24 OnpepenexHbI nHTErpan 36 4 16 16
O6bIKHOBEHHbIE AnddepeHUm-anbHble
3 3.1 ypaBHEHUs!, cUCTeMbIl AndrdepeHUnanbHbIX 60 | 18 18 24
ypaBHe-HUN
3.2 KpaTHble nHTerpansi. 20 6 6 8
33 KpvBOnnHenHble 1 NOBEPXHO-CTHLIE 40 | 12 12 16
uHTerpansl. Teopus no-ns
3.4 Yucnosble psabl. PyHKUMO-HaMNbHbIE psabl 40 | 12 12 16
35 Pagbl ®ypbe. MNMpakTnyecknin rapmMoHUYeCcKni 20 6 6 8
aHanus.
4 4.1 Teopna pyHKLMIA KOMMNITEKCHOIO 18 4 6 8
NepeMeHHOro.
4.2 YucneHHble MeToapbl. 12 4 0 8
OnemMeHTbl KombuHaTopukn. Teopus
4.3 BeposaATHOCTEN. OCHOB-HbIE NOHATUA U 78 | 28 30 20
MeTobl MaTeMaTU4YEeCKON CTaTUCTUKM.
Utoro 540 | 144 | 162 234

3.2. lleKunMoHHbIe 3aHATUA

OuHasna hopma

Mogaynb

Homep
pasgena

CopepxaHue NeKUMOHHbIX 3aHATUI




1.1

Onpegenuteny BTOpOro u TpeTbero NOpsiAkoB, X CBOMCTBA.
Anrebpaundeckme goOnonHeHns n MnuHopbl. OnpegenuTenu nN-ro nopsgka.
BbluncneHune onpenenurenst pasnoxeHuem no cTpoke (ctonoéuy).
Cuctembl ABYX U TpeX NMHENHbIX ypaBHeHui. [Npasuno Kpamepa. Metoa
koopauHat. BekTopbl. JIMHenHbIe onepaunn Hag BeEKTopamMu.
HanpasnstoLwue KOCUHYCbI U AnuHa BekTopa. NoHATME O BEKTOPHbIX
anarpaMmmax B Hayke 1 TexHuke. CkanspHoe npoussedeHne BeKTOpOB U
ero ceovcTea. [InnuHa BeKTopa 1 yron mexay ABYyMsi BEKTOpamu B
KoopanHaTHOM bopmMe. YCroBue opToroHansHOCTU ABYX BEKTOPOB.
BekTopHOe npou3sBeaeHne AByX BEKTOPOB, €ro CBOMCTBA U
reoMeTpudecknin cMblichn. MNMpocTenimne NpunoXeHns BEKTOPHOro
npoussedeHns B Hayke 1 TexHuke. CMellaHHoe npon3BeadeHne Tpex
BEKTOPOB. [[€eOMeTpUYECKMI CMbICH ONpeaennuTenst TpeTbero nopsaaka.
Matpuubl. dencteusa Hag matpuuami. ObpaTHas matpuua. PaHr
MaTpuubl. CUCTEMbI IMHENHBIX YPaBHEHWIA, MaTpuyHas hopma 3anucu.
PelueHune cuctem NUHENHbIX ypaBHEHUN MaTPUYHBIM MeToAOM. CuUCTEMbI
NNHENHbIX ypaBHeHWU obLiero Bmaa. Teopema KpoHekepa — Kanenw.
PasnuyHble oopMbl ypaBHEHUS NPAMON Ha NMOCKOCTM U NITIOCKOCTU B
npocTpaHcTBe. Yron Mexay npambiMy AMHUSIMA Ha MIOCKOCTH.
PaccTosiHue OT TOYKM A0 NPAMOW. Yron Mexay nrocKoCTAMM.
PaccTtosiHne oT Toukn Ao nnockocTu. Kpusble BTOPOro nopsaaka:
OKPY>KHOCTb, annunc, runepbona, napabona, nx reomeTpuyeckue
CBOMCTBA M YpaBHEHUS. TeXHUYECKME MPU-NTOXKEHNS reOMETPUYECKNX
CBOWCTB KPUBbIX (MC-NONb30BaHWe hoKarbHbIX CBOMCTB, MateMaTuye-
ckue mogenu popmoobpasoBaHnsa GUONOrMYe-cKNX, TEXHUYECKUX U
apyrmx obbek-ToB).lNonspHble koopanHaThl Ha nrockocTu. Kpreble B
NONSAPHbLIX KOOpANHATaXx.

1.2

OnemMeHTbl MaTeMaTUYeCKON NOrMKu: Heobxoaumoe 1 JocTaTtovyHoe
ycnosus. MNMpsimaa n obpaTtHasa Teopembl. CUMBOSbI MaTEMaTUYECKON
NorvkK, nx ncnonb3oBaHne. MHOXeCTBO AeNCTBUTENbHbIX Yncen.
dyHkums. ObnacTtb ee onpegenenus. Cnocobbl 3agaHna. OCHOBHbIE
anemeHTapHble QYHKUUN, UX CBOMCTBA U rpadmkn. CnoxHble un
obpaTHble pyHKUMM, ux rpacmkn. Knacc anemeHTapHbIX OYHKLUA.
Mpegen dyHkumm B Touke. MNMpegen dyHkumm B 6eckoHevHocTW. MNpeaensl
MOHOTOHHbIX (PYHKLMI. YncroBble nocnenoBaTenibHOCTU, UX POrib B
BblUMCNUTENBHBIX Npoueccax. MNpeaen yicnoson nocnegoBaTeNbHOCTL.
CyuectBoBaHue npegena MOHOTOHHOW OrpaHU4YeHHOM
nocnegosaTenbHOCTU. beckoHeyHo Manble n 6eckoHe4HOo BorbLune
byHKLUMK, CBA3b Mexay HUMU. TeopeMbl 0 npeaenax.
HeonpeaneneHHoctu. OgHocTopoHHUE npegens. [epBbin
3amevaTenbHbI npeden. Bropon 3amedaTenbHbIn Npeaern, Yncno e.
CpaBHeHne BeckoHeuyHo Manblx. cnonb3oBaHne aKBUBaNEHTHbIX
BGeckoHeYHO ManbIX Npu BblYUCNEHUN Npeaenos. HenpepbiBHOCTb
YHKUUIN B TOYKe. HenpepblBHOCTb OCHOBHbLIX 3fIeMEHTapHbIX OYHKLNNA.
CaoiicTBa (hyHKUUI HENpepbIBHbIX B TOYKE. HENpepbIBHOCTb CITOXHOW
dyHKUMK. Toukn paspbiBa 1 Ux knaccudmkaums. CeoncTea yHKLUNNA,
HernpepbIBHbIX HA OTPEe3Ke: OrpaHUYEHHOCTb, CyLLIECTBOBaHUE
HanbonbLUEro U HaMMEeHbLLEro 3Ha4YeHUIn, CyLLeCTBOBaHNE
NMPOMEXYTOYHbIX 3Ha4YeHun. MeTtog Gucekuun.




1.3

MponssoaHas yHKLMK, ee CMbICI B pa3nuyHbix 3agadax. lNpasuna
HaxoXaeHusl npon3eoaHon. Tabnuua nponssoaHbIX. MponseogHas
CNOXHOWN 1 obpaTHOM hyHKUMK. MNMponsBogHbIE OBPaTHBIX
TPUTOHOMETPUYECKMX PYHKLNA. DYHKLUKN 3aJaHHbIE NapamMeTpUyeckn, ux
anddpepeHumpoaHme. M'mnepbonuyeckue pyHKLMU 1 NX rpadouKu.
MpounaBoaHble runepbonuyeckux yHKUmi MNoHsTue pyHkumn,
andpepeHumnpyemon B Touke, g depeHuman QyHKLMK,
reomMeTpudeckmi cmblcn gauddepeHumana. MHBapmaHTHOCTb OOPMBbI
nepsoro anddepeHumana. NpoussogHsle n auddepeHumnans! BbICLLMX
nopsiaKoB

1.4

OcHoBHbIe TeopeMbl gndepeHUnansHOro NCHMCAEHUS NX
reoMeTpU4eCKnin CMbICN 1 NnpumeHeHune. MNMpaeuno JlonuTtans.
WccnenoBaHve oyHKUMM HA MOHOTOHHOCTb, SKCTpeMyMbl. Heobxoanmele
1 JocTaToOYHbIE YCNoBUSA aKCTpeMymMma. ViccrnegoBaHme BbinyKNoCcTH
dyHKUmK. Toukn nepernda. AcumnTtoThl rpadpmka pyHkumu. MNMoHaTne o6
acMMnToTUYeCcKoM pasnoxeHun. Obias cxema nccrnefoBaHust PyHKLUMM
N NOCTpoeHus ee rpacuka. Popmyna Tennopa ¢ OCTaTOYHbLIM YIIEHOM B
dopme lNeaHo v B cbopme Jlarpanxa. NpencraBneHne anemeHTapHbIX
dyHKUMK , , , , N0 popmyne Tennopa. NpumeHeHne opmynsl Ternopa B
BbluMCnIMTENBHON MaTemaTuke. MNMoHsaTne kpnsown. Npumepsbl. YpaBHeEHUE
KacaTenbHOW K KpMBOW B AaHHOW Touke. KprBM3Ha NocKon KpUBOW.
Pagunyc kpnBm3aHbl. KpnBu3Ha NpocTpaHCTBEHHOM KprBon. PopMynbl
®peHe.

1.5

KomMnnekcHble uncna, 4encTens ¢ HUMK. N3obpaykeHne KOMMIEKCHbIX
yncen Ha nnockoctu. Moaynb U apryMeHT KOMIMIIEKCHOIO Yncna.
Anrebpaundeckasn n TpUroHomeTpuyeckas OpMbl KOMMSIEKCHOMO YMcna.
dopmyna Annepa. MNokasatenbHaa popma KomMnekcHoro Yncna. KopHu
N3 KOMMNIIEKCHbIX Yncen

2.1

dyHKUMNM HeCKoNbKMX NepemeHHbIX. Obnactb onpegeneHud. Npegen
dyHKUMK. HenpepbIBHOCTL. YacTHble Npon3BoaHbIe. [onHbIN
AnddepeHumar, ero CBs3b C YaCTHbIMWU MPOU3BOAHLIMM.
MHBapuaHTHOCTb (hopMbl NonHoro audpdepeHumana. KacateneHas
NNOCKOCTb U HOpMarib K MOBEPXHOCTU. [eoMeTpruyecKknii CMbICI NOMHOMO
andpepeHumnana YactHble Npon3BoAHbIE M NOSTHbIE AnddepeHUmnans
BbICLUMX NopsiakoB. Popmyna Tennopa. HesiBHble hyHKUMN. Teopema
cywiectsoBaHus. JuddepeHumpoBaHne HEABHbIX OYHKLMIA. DKCTPEMYMbI
PYHKLMIA HECKONBKNX NepPeMEHHbIX. Heobxoanmoe ycnosmne akCTpeMyma.
YcnoBHbI akcTpeMyM. MeToa MHOXUTEeNnen JlarpaHxa. MNMpumepsl
NPUMEHEHUN NP NOUCKE ONTUMAasbHbIX peleHni. Npumepsbl NPpUMeHeHUN
YCINOBHOIO 3KCTPEMyMa Npu NoUcke onTUMarbHbIX peLleHnn.




2.2

lMepBooOpa3Has. HeonpeaeneHHbI MHTErpan n ero ceBoncTea. Tabnvua
HeonpegeneHHblx MHTerpanos. HenocpeacteeHHoe MeTtog
HenocpenCcTBEHHOIO UHTErPUPOBaHUS. 3aMeHa NepeMeHHON,
WHTErpMpoBaHMe Nno YacTam B HeonpeaeneHHOM UHTerparne.
WHTerpnpoBaHme pauuoHanbHbix agpoben. MIHTerpupoBaHmne
MppaumoHanbHbIX BblpaXXeHUA. IHTerpupoBaHue TpUroHOMeTPUYECKNX
BbIpa)XEHWN.

2.3

3agaun, NpuBoasLLME K MOHATUIO OnpeaeneHHoro nHTerpana.
OnpepaeneHHbI HTerpan , ero CBovcTaa.
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dopmyna HetoToHa-JlenbHuua, ee npuMeHeHne Ang BblYNCIEHUS
onpefeneHHbIX UHTerpanos. NHTerpmpoBaHue no yactam. 3ameHa
nepemMeHHoON B onpeaeneHHoOM uHTerpane. leomeTtpudeckne n
MeXaHU4ecKne NpuUnoXeHus onpegeneHHoro nHrerpana.. MexaHmyeckme
NpUNoXeHnsa onpegeneHHoro uHtTerpana. HecobcTBeHHbIE MHTErparbl ¢
B6eckoHeYHbIMY Npegenamu. HecobCcTBeHHbIE UHTErpansl OT
HeorpaHM4eHHbIX OYHKLUUI, UX OCHOBHbIE CBOMCTBA ["eoMeTpuyeckune
NPUNOXEHUS HECOOCTBEHHBIX MHTErparnos

3.1

dusunyeckue 3agadn, npusogsiimne K auddepeHumnansHbIM ypaBHEHUSIM.
OuddepeHumnanbHble ypaBHeHUsA nepBoro nopsaka. 3agaya Koww.
Teopema cylecTBoBaHMS U eANHCTBEHHOCTU pelleHuns 3agayun Kowwu.
OCHOBHbIe KNnaccbl ypaBHEHWU, UHTETPUPYEMbIX B KBagpaTypax.
MpunoxeHusa guddepeHumnansHbIX ypaBHEHUA NepBOro nopsaka B
pasnnyHbIX 00NacTsIX Hayku. YpaBHEHWS!, [OMNYyCKaOLWME NOHKEHNE
nopsgka. Npumepsbl Ucnonb3oBaHUsa A depeHunanbHbIX YpaBHEHUN B
Hayke n TexHuke. JInHenHble guddepeHumanbHble ypaBHEHUS C
NOCTOSAHHBIMW KO3 pULMEHTaMU. YpaBHEHUS C MPaBon YacTbio
cneuyunanbHoro Buaa. lNpunoXxeHust K oNMCaHuIo NMMHENHbLIX MOAENEN.
YpaBHEHNS C NpaBoi YacTbio. YpaBHEHUS C MPaBOW YacTbio
npou3BorbHOro Buga. Meton BapvaLmmn Nnpom3BosbHbIX MOCTOSHHbIX.
HopmanbHas cuctema guddepeHuymnansHbix ypasHeHun. 3agada Kowm
Ans HopManbHOW cucTeMbl AuddepeHumnansHbiX ypaBHeHUA. Teopema
CYLLIEeCTBOBaHUA 1 €AMHCTBEHHOCTM peLueHns 3agadn Kown. Cuctemsl
NUHeNHbIX guddepeHumanbHbIX YpaBHEHNI, CBOMCTBA peLUEHNI.
PeleHne cuctem nuHenHbIx anddepeHumnansHbIX ypaBHEHNUA C
NOCTOSIHHBIMK KO3dhpmLmneHTamun. YmcneHHoe pelleHne 06bIKHOBEHHbIX
andpepeHumnansHbix ypasHeHui. Metog PyHre - KyTTa..

3.2

3agaun, npuBoasLIne K NOHATUAM KPaTHbIX, KPUBOMMHENHBIX U
NOBEPXHOCTHLIX UHTerpanos. [JBONHOW N TPOMHOW UHTErparnbl, Ux
CBOMCTBA. BbluncneHne kpaTHbIX UHTErpanoB NOBTOPHbLIM
nHTerpupoBaHuem. LinnnHapuyeckme u chepryeckne koopanHatsl B
npoctpaHcTBe. PasnunyHble cnocobbl 3agaHns NMHUIA 1 MOBEPXHOCTEN B
npocTpaHcTBe. [[eomeTpudecKkoe N mexaHmyeckoe NpUNoXKeHUs KpaTHbIX
WHTEerpanos.




3.3

KpunBonuHenHble nHTerpanbsl NepsBoro n BTOporo poga Ycnosve
HE3aBUCUMOCTU KPUBOJTMHEHOMO NHTerpana ot dpopmel nytn. Pabota
cunoBoro nons. BocctaHosneHne yHKUUN HECKOSBbKMX NepPEMEHHbIX MO
ee andpdepeHunany. NpumeHeHne B Teopun audgepeHumnanbHbIX
ypaBHeHui. CkansipHoe none. BektopHoe none [NoBepXHOCTHLIE
WHTerpansl nepsoro poga. OnpegeneHne NOBEPXHOCTHLIX UHTErPanos
BTOPOro poaa, X CBONCTBA, NPUMepbl BbluncrieHnd. Teopema
Octporpagckoro. ®opmyna Octporpaackoro-laycca. Teopema Ctokca.

3.4

Uuncnosble psabl. CxoanmocTb 1 cymma psigoB. Heobxoanmoe ycnosume
cxognmocTu. [lencteus ¢ pagamu. Metoabl nccrnegoBaHnsa CXogMMocTu
psiooB. [JocTaToYHbIE NPU3HAKN CXOAUMOCTU. 3HAKONepeEMeHHbIe psaabl,
abcontoTHas 1 ycnoBHas cxogmmMocTb OyHKUMOHanbHbIe psiabl. ObnacTtb
CX0OMMOCTN, MeToAbl UX onpeaeneHnsa. CteneHHble psaabl. Psaag Tennopa.
Pag MaknopeHa. PasnoxeHue oyHKUUIN B CTEMNEHHbIE pAabl.
MpMmeHeHne CcTeneHHbIX PSO0B B MPUONMKEHHbIX BbIMUCIEHMSIX.

3.5

TpuroHomeTpuyeckue psgbl Pypee. MNpnbnumxeHrne HenpepbIBHOM
hyHKLMM TPUTOHOMETPUYECKUMM U anrebpanyeckumy MHOro4rieHaMMm.
CxoamnmocTb pagoB dypbe. Pagbl Oypbe A5s YETHbIX U HEYETHbIX
dyHKUMIA. PasnoxeHne B pag Pypbe HENepMoanveckon yHKLMM.
FapmoHunyecknit aHanmns. dnemMeHTbl PYHKLMOHANBLHOIo aHanmsa

4.1

®dyHKUUM KOMNNIEKCHOro nepemeHHoro. MNpeaen n HenpepbIBHOCTb.
OudbdepeHumnpoBaHme QyHKLMIA KOMMNIEKCHOW NepeMeHHOW. Ycnosue
Kowwn-Prnmana. HTerpmpoBaHue yHKUUIN KOMMNIEKCHON NepeMeHHON.
WHTerpanbHasa dopmyna Koww.. Pagbl B komnnekcHon obnactu. Hynum
dyHKUMK. N3onupoBaHHble ocobble TOUKN. BblveTbl pyHKUMN. Teopema
Koww o BblyeTax.

4.2

YncneHHble metoabl. MeTtoa ntepaumn. Metog HetoToHa.
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4.3

MpegmeT Teopun BeposTHOCTEN. [1pOCTPaHCTBO aneMeHTapHbIX
cobbiTuin. Anrebpa cobbiTuin. MNoHATME criyYaHOro cobbITUS.
Knaccuyeckoe 1 reomeTpuyeckoe onpegeneHve BeposaTHOCTU. [oHsATHe
06 akcuomaTnyeckom NOCTPOEHUN Teopun BepodaTHocTen. MeTtoab!
BbluMCNeHnst BeposaTHocTen. KomOrHaTopurka. Teopembl CROXEHUS U
YMHOXeHus. Popmyrna nonHomn BepodaTHocTu. Popmyna baneca.
MocnepoBaTenbHOCTb HE3aBUCUMBIX UCTbITaHUA. CxemMa BepHynnu.
dopmynbl Myaspa-Jlannaca, lNyaccoHa. CnyyaiHble BENUYUHBI.
[duckpeTHble criyyanHble BenuuuHbl. Pag pacnpegenennd. OyHkumns
pacnpefeneHusi, ee cBoncTBa. MaTematunyeckoe oxugaHve u gucnepcus
ONCKPETHOW Cry4anHOn BenuynHbl. HenpepbiBHbIE CryYanHble
BenuYuHbl. PyHKUMS pacnpegeneHns, NNOTHOCTb pacnpeaeneHus, nx
B3aMMOCB$3b U CBOMCTBa. MaTtemaTtunyeckoe oxugaHve u gucnepcus
HenpepbIBHON CryYanHoOM BeNMYUHLI. PaBHOMEpHOe 1 nokasaTeribHoe
pacnpefeneHne HenpepbIBHOM CriyYanHon BenuymHbl. HopmaneHoe
pacnpegeneHue, ero ceoncTea. [NoHATME 0 pasnuyHbIX hopmax 3akoHa
6onbwnx Yncen. Teopembl bepHynnu n Yeboiwesa. LleHTpanbHas
npegensHaga Teopema JlanyHosa.. [eHepanbHas COBOKYMNHOCTb U
BblGOpKa. BapuaunoHHbi pag. 'nctorpamma, amnunpuyeckast yHKUNS
pacnpegeneHus, BeIbopoyHas cpegHaa gucnepcus. Ctatuctudeckue
OLIeHKM reHepanbHon cpeaHer n gonu. MorpelHocTb OLEeHKN.
[oBeputensHas BEPOATHOCTb U JOBEPUTESbHbLIA MHTEpBar.
OnpegeneHne Heobxogmmoro obbemMa BbIOOpKU. MNOHATME O KpUTEPUSIX
cornacus. lNpoBepka rMnoTes 0 paBeHCTBE JONEN N CPeaHMX.
Cratuctuyeckme metoabl 06paboTKM SKCNEepPUMEHTaNbHbIX AaHHbIX.
OnpegeneHve napameTpoB HEMMHENHbBIX YPaBHEHWUI perpeccmMm MeToom
HaUMeHbLUMX KBaApaToB.

3.3. MpakTnyeckne (ceMnHapckme) 3aHATUSA

OuHasa ¢popma

Mogaynb

Homep
pasgena

CopepxxaHme npakTM4eCKUX(CEMUHAPCKNX) 3aHATUI
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1.1

BbluncneHue onpegenurenen BTOPOro U TpeTbero Nopsakos.
Anrebpandeckme gONOMHEHMS U MUHOPbLI. BbluncneHne onpegenntens
pasnoxeHneM no cTpoke (ctonduy). Cuctembl ABYX U TPEX NINHENHBLIX
ypaBHeHun. [NMpasuno Kpamepa. BekTopbl. JINHeNHbIE onepaunn Hag
BeKkTOopamu. HanpaensoLme KOCUHyCbl U AnvHa Bektopa. CkanspHoe
npounsseaeHe BEKTOPOB U ero CBOMCTBA. [nnHa BekTopa 1 yron Mmexay
OBYMS BEKTOpaMu B KOOpAUHATHOW popMe. YcroBmne opToroHarnbHOCTH
OBYX BEKTOpOB. BekTopHOe nponsseaeHne AByxX BEKTOPOB, ero CBONCTBA.
"eomeTpuydecknin cmbicn. MNpocTeniume NPUNoXeHUsi BEKTOPHOIo
npounsseaeHnsi B Hayke U TexHuke. CMellaHHOe Npou3BeaeHne Tpex
BeKkTopoB. 'eomeTpudeckuin cmbicn. Matpuupl. Jenicteuna Hag
MaTpuuamu. PelleHne cucTeM NMHENHbIX ypaBHEHUA MaTPUYHbLIM
meTogom. UccrnegosaHue cuctem obulero Buaa. MNMpsimaa Ha NnockocTu v
NNOCKOCTb B MPOCTPAHCTBE. YpaBHEHUS NPSMON B NpocTpaHcTBe. Kpusble
BTOPOro nopsifka: OKPYXHOCTb, annunc, runepbona, napabona, mx
reomMeTpuyeckMe CBONCTBa M ypaBHeHUs. [lonapHble koopauHaThbl Ha
nnockoctu. Kpmsble B MONSAPHbLIX KOOpAUHATAX.

1.2

dyHkums. ObnacTtb ee onpegeneHus. OCHOBHbIE 3fIEMEHTapPHbIE
dyHKLMK, X cBOUCTBA U rpadouku. BelumcneHne npegenos pyHKUnn.
MNepBbit 3amevaTenbHbIn Npegen. Yucno e. Btopoli 3amevaTenbHbIn
npegen. CpaBHeHne 6eckoHeYHO Marnbix. Micnonb3oBaHue
3KBMBAIEHTHbIX BECKOHEYHO MarbiX MPU BbIYMCNEHNN NPESENOB.
HenpepbIBHOCTb OYHKLMIM B TOYKE. TOYKM paspbiBa N X Knaccugukaums.

1.3

TexHuKa HaxoXaeHUs1 Npon3BogHoON. MNMponssoaHasi CNOXKHOM U obpaTHOWN
dyHKUMK. OudbdepeHumpoBaHne PyHKUUK, 3a0aHHbIX NapamMeTpudecku.
HaxoxaeHue auddepeHumana.

1.4

Mpasuno Jlonutans. NccnegoBaHue oyHKUMIA. MocTpoeHne rpacmkos.

1.5

KomnnekcHble yncna.
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®PyHKUMM HECKOMNbKMX NepemeHHbIX. ObnacTb onpegeneHus. MNpegen
dyHKUMK. HenpepbIBHOCTL. YacTHble Npon3BoaHbIe. [onHbIN
anddepeHumarn, ero cBs3b C YaCTHbIMWU MPOU3BOAHLIMU. YacTHble
Npon3BOAHbIE N NOMHbIE AnddepeHLmarnbl BbICLUMX NOPSAOKOB
OndbdepeHumpoBaHme HESIBHbIX YHKUUA. DKCTPEMYMbI HECKOSTbKMX
nepemMeHHbIX. HeobxogmMmoe ycnoBme akcTpemymMa. Y CroBHbIN
3KCTpEMYM

2.2

HenocpeacteeHHoe nHTerpnpoBaHne. 3amMmeHa nepeMeHHon B
HeonpegeneHHoM nHTerpane. IHTerpmpoBaHue no YyacTam.
WHTerpnpoBaHue pauuoHaneHbix gpobein . HTerpnposaHue
nppauunoHarnbHbIX BblpaXkeHun VHTerpuposaHne TpuroHOMeTPUYECKUX
BblpaxeHui KoHTpornbHada paboTta
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BbluncrnieHusa onpegeneHHbix MHTerpanos. . IHTerpMpoBaHme no yacTtam.
3ameHa nepemMeHHoONn B onpeaeneHHoOM uHTerpane.
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"eomeTpudeckne n mexaHmyeckue nNpUNoXKeHUs onpeaeneHHoro
nHTerpana. HecobcTBeHHble nHTerpansl ¢ 6eckoHeYHbIMU Npeaenamn u
OT HEOrpaHUYEHHbIX (PYHKLMNA.

3.1

OnddepeHumanbHble ypaBHeHUSA nepsoro nopsaka. OnpegeneHve Tuna
AnddepeHUnanbHOro ypaBHeH1st NepBoro nopsaaka YpaBHeHus,
JonyckaroLme noHwxkeHne nopsaka. JinHenHole andpdepeHumansHble
ypaBHEHMWS C MOCTOSIHHbIMU KO3hbdomuUmMeHTaMmn. YpaBHEHUS C NpaBom
YyacTblo crneynanbHoro Buaa. PelleHne cuctemM NMHenHbIX
anddepeHumnanbHbIX ypaBHEHUA C MOCTOAHHBIMU KO3 MUNEHTAMN.
O630pHoE 3aHATHE.

3.2

BbluncneHne 4BOMHOMO MHTErpana B AeKapTOBbIX U NONSIPHbIX
KoopAuHaTax BblumcneHne TpoMHOro nHTerpana B 4eKapToBbIX,
LUMMUHAPUYECKUX, CHEPUYECKMX KOOPANHATAX.

3.3

BbluncrneHne KpMBONMHENHOTO MHTErpana nepsoro poaa. Beluncnenve
NOBEPXHOCTHOro uHTerpana. CkanspHoe none. BeluncneHne rpagueHTta um
Npoun3BOAHOM MO HanpaeneHuto. BektopHoe none. BeluncneHne notoka
HernocpeAcTBeHHO 1 no Teopeme OcTtporpagckoro-laycca. Beluncnenune
LUMPKYNSLUMM BEKTOPHOro nong. NoTteHumansHoe BEKTOPHOE none.
BbluncneHue paboTthbl

3.4

Yuncnosble pagbl. CxogmMMocTb 1 cymma pagoB. Heobxogumoe ycrnosue
cxogmmocTu. Metoabl nccnegoBaHust CXoaMMocTu psaos. [loctaTouHble
NPU3HaKMN CXOOMMOCTU NONOXUTENbHbLIX PAA0B. . 3HAKONepeMeHHbIe
psabl. CXoOUMOCTb 3HaKonepeMeHHbIX pagoB, NPUGNnKEHHbIe
BbluncneHns. ®yHKUMOHanbHbIe psabl. O6nactb CXoguMOCTU, MeToAbl UX
onpegeneHus. CteneHHble paabl. Pag Tennopa. Psg MaknopeHa.
PasnoxeHue yHKLMI B cTeNeHHble psaabl. [puMeHeHne cTeneHHbIX
PSA0B B MPUBIMKEHHBIX BbIYUCIEHUAX.

3.5

PasnoxeHune yHKLMI B TPUroHOMETpudeckne psabl dypoe.

4.1

@PYHKUMM KOMMMEKCHOro nepemeHHoro. dunddepeHumpoBaHne yHKUnn
KOMMMeKCHOoro nepemeHHoro. Ycrnosue Kown-Pumana. iHTerpuposaHue
YHKUMIN KOMMANEKCHOro nepemMmeHHoro. MIHTerpaneHas oopmyna Kowwn..

4.2

CamocrtosTensHas paboTa
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4.3

HenocpeAcTBeHHbIN NOACYET BEPOSATHOCTEN. [[eomeTpuryeckmne
BEPOSATHOCTU. TeopeMbl CAIOXKEHNA N 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
crnyyvanHble BenuUuHbl. PyHKLUA pacnpeneneHns, nroTHOCTb
pacnpeneneHuns, ux B3anmMocsa3b 1 cBoncTBa. MatemaTtunyeckoe
oXngaHuve n gucnepcust HeNPepbLIBHOM CyYanHoON BeNUYMHbI. 3aKOHBbI
pacnpefeneHnsi HenpepbIBHOW CNyYanHoOW BeNnYMHblI. HopmarnbHoe
pacnpegeneHue. ®yHkumnn perpeccumn. KoBaprauynoHHas maTpuua.
KoadhdmumeHThl Koppensauun. NeHepanbHasi COBOKYMHOCTb 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.

3.4. NabopaTopHbIe 3aHATUA

3.5. OpraHusaumsi camocTosiTeNnbHOW paboThl

Ou4Has copma

CopepxaHne matepuana

Homep .
Moaynb asnena BbIHOCUMOTO Ha CaMOCTOSTENbHOE Buapbl camocTosiTensHom paboThl
P n3y4yeHue
o M3y4yeHune Teopun. PelleHne
OnemeHThbl NIMHENHOM anrebpsbl 1
1 1.1 b TMnoBbIX 3agad. Pedepat no teme
aHanNUTUYeCcKon reomeTpun
«KpuBble BTOpoOro nopsigka.
M3yyeHne Teopun. PelieHve
1 12 BBeaeHne B MatemaTmyeckmimn TMNoBbIX 3agad. Pedhepar
' aHanus «lMpeobpasoBaHusa rpadnkoB
arieMeHTapHbIX PYHKLUNAY
ncdepeHumnansHoe
Andopepeny g o N3yyeHune Teopun. PelueHne
1 1.3 ncuncneHne OyHKUMA OaQHOM
9 TUNOBLIX 3a4au
nepemMeHHown
lMNpumeHeHne
1 14 andepeHumnansHoro M3y4yeHue Teopun. PelleHne
' NCYMCNEHNA NS UCCNeaoBaHus TUMNOBLIX 3a4au.
PYHKLMIA 1 NOCTPOEHUS rpadhnKkoB
N3yyeHune Teopun. Pecpbepar.
1 1.5 KomnnekcHble yncna «M3BneyeHue kopHen ns

KOMMJIEKCHOIoO Yncrna»
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NsyyeHne Teopun. PelieHve
2 2.1 DYHKUMM MHOTUX NEPEMEHHbIX
TUNOBLIX 3a4au
- N3yyeHue Teopun. PelwleHne
2 2.2 HeonpeaeneHHbli nHTerpan y P
TMNOBbIX 3a4a4
o M3y4yeHune Teopun. PelleHne
2 2.3 OnpeaeneHHbI nHTErpan y P
TUNOBLIX 3a4ay
MpunoxeHuna onpegeneHHbIX
M3y4yeHune Teopun. PelleHne
2 24 uHTerpanos. HecoGcTBEHHbIE
TUMNOBLIX 3aJay.
WHTErpansl.
3 31 O6bIKHOBEHHbIE M3yyeHune Teopun. PelueHne
' anddpepeHumanbHble YpaBHEHUSA | TUNOBbIX 3agay
M3y4yeHue Teopun. PelleHne
3 3.2 KpaTHble nHterpansl y P
TUMNOBLIX 3a4au.
KpnBonuHenHblie 1
M3yyeHne Teopun. PelieHve
3 3.3 NOBEPXHOCTHbIE MHTErparbi.
TMNOBbIX 3aJa4
Teopus nons
3 34 Yuncnosble U yHKUMOHATbHbIE NsyyeHne Teopun. PelwleHne
' psabl TUMNOBLIX 3aJaHUN.
3 35 Pagbl ®ypbe. MNpakTnyeckun N3yyeHune Teopun. PelueHne
) rapMOHWYECKUIA aHann3 TMNOBbIX 3a4aHUN
Teopus pyHKLNA KOMNNEKCHOMO
4 4.1 pus coyHKu N3yyeHune Teopun. PelueHne 3agav
nepeMeHHoro
N3yyeHune Teopun. Pecpbepar.
4 4.2 YucneHHble meToabl «lpUMeHeHNEe YNCNEHHbIX METOA0B
NPy peLEHUN NPaKTUYECKNX 3ada4»
Teopus BepodaTHocTenn OCHOBHbIE
M3yyeHne Teopun. PelieHve
4 4.3 MOHATUA U MeTOoAbl
- TMNOBbIX 3aJa4
MaTeMaTU4eCcKon CTaTUCTUKK
4. UHTepakTuBHbIe (hOpMbl 0Opa3oBaTeNnbHbIX TEXHONOIMM
Homep | Bug yyebHbix KonuyecTtso
Mogaynb o O6pa3soBaTenbHble TEXHONOMMU
pasgena 3aHATUN Yyacos
1 1 nekums Mpe3eHTaums - "Kpusble BTOporo nopsagka" 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 npaktuyeckue | PelleHune kenc - 3agad no teme 10
3aHATUA "MaTemaTudeckasa ctatmctuka"
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5. ®DoHA OLEHOYHbIX CPeACTB ANsl NPOBeAEHUS TeKYLLEero KOHTPONA u
NPOMeXyTO4YHOM aTTecTaumMm oby4arolmxca No gucumnimHe (moayno)

PoHO OLIEeHOYHbIX CpeacTB

6. Yye6GHO-MeTOAUYECKOE U NH(pOPMALMOHHOE obecnevyeHne QUCLMNNUHDI
6.1. OcHOBHas nuTepartypa
6.1.1. MNevyaTHble U3gaHus

1. bepman, MH. C60opHKK 3agay No Kypcy mMaTteMaTudeckoro aHanmsa : y4eb. nocobue / I H.
BepmaH. - 22-e n3a., nepepab. - CaHkTt-lNeTepbypr : Mpodeccus, 2008. - 432 c. : un. - 217-62.
196

2. NucbMeHHbIn, OMuTpuin TpohuMoBUY.

KoHCcnekT nekuuMri no BbICLLEW MaTtemaTuke : NoMHbii Kypc / TUcbMeHHbIn OMutpuin
Tpodumosuny. - 7-e uaa. - M. : Ainpuc-lpecc, 2008. - 608c. : nn. - ISBN 978-5-8112-3118-8 :
176-46. 50

3. KyasHeuoB, JleoHna AHTOHOBMM.

C6opHuK 3agay no Bbicllen maTtemaTuke. TunoBble pacyeTbl : y4yeb. nocobue / KysHeuos
JleoHng AHTOHOBWM. - 11-e 13g., cTep. - CaHkT-lNeTepbypr : JlaHb, 2008. - 240 c. - (Y4ebHUKM
ans By3oB. CneunansHasa nutepartypa). - ISBN 978-5-8114-0574-9 : 285-00. 101

6.1.2. U3paHua u3 3B6C

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

2. Teopua BepPOATHOCTENW M MaTemaTuUdeckas CTaTUCTUKa [ONEKTPOHHbIN pecypc] : y4yeb.
nocobme / E. H. Tlyceea. -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 / JompadeB Bnagumup MeaHoBu4 [u gp.]. -
Yuta : Yutly, 2008. - 121 c. : un. - ISBN 978-5-9293-0386-9 : 6/4. 260

2. 13t06a, NprnHa bopucosHa.

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

3. leckoBa, NanmHa AHaToNbEBHaA.

TexHuka audbdepeHUnpoBaHmss PYHKUUKM OAHOM nepemMeHHon : y4ed. nocobue / Jleckosa
lanuHa AHaTtonbeBHa, MnHaesa MapuHa 'eHHagbeBHa. - Yuta : YUuntlY, 2008. - 122 c. : Tabn. -
63-00. 97

4. leckoBa, TaTtbsAHa .MunxannosHa.

Boicwasa matemaTuka : y4eb. nocobue. Y. 4 / T. M. JleckoBa. - Yuta : YntlyY, 2007. - 171 c. -
94-00. 63

5. leckoBa, TaTtbssHa MuxannosHa.

MaTtemaTtuyeckass cTaTtucTuka B TrOpHOM pfene : 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 36C
Ha yCMOTpeHMe obyyaroLerocs

6.3. ba3bl gaHHbIX, MHOPMaLMOHHO-CNPABOYHbIE U MOUCKOBbLIE CUCTEMbI
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http://work.zabspu.ru/fos/16/167/21.05.03%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0%D0%A0%D0%A413%D0%B3.pdf

1. https://e.lanbook.com/ OnekTpoHHO-6MbnnoTeyHasn cuctema «M3pgatenbcTBo «JlaHby.

2. https://www.biblio-online.ru/ 9nekTpoHHO-6MGNMoTeYHasa cuctema «HKOpanT».

3. http://www.studentlibrary.ru/ 3nekTpoHHO-6MGNMoTeyHasa cuctema «KOHCYynbTaHT CTygeHTay.
4. http://www.edu.ru ®egepanbHbili nopTan «Poccunckoe obpasoBaHne».

5 . http://window.edu.ru UHdopmaunoHHaa cuctema «EgmHoe okHO —pgoctyna K
obpasoBaTenbHbIM  pecypcam»  npegocTtaBnseT  cBOOOAHBIM  JOCTyn K KaTtanory
obpasoBaTenbHbIX  UMIHTEpHET-pecypcoB UM MOMHOTEKCTOBOW  3MEKTPOHHOM  y4ebHo-
MeToanyeckorn bubnunoteke ans obLuero n npodeccuoHansHoOro obpasoBaHus.

6. http://ilib.mccme.ru HTepHeT-6MGNMoTeka No matemMaTtuke.

7. http://eqworld.ipmnet.ru/ru/library.htm YuebHas dunanko-maremaTnyeckas oubnmorteka.

8. http://www.math.ru/lib/formats Math.ru - 6GubnnoTteka.

9. http://www.benran.ru/ Bubnuoteka no ecTeCTBEHHbIM Haykam.

10. http://studentam.net/ SnekTpoHHasa GubnmoTeka y4ebHUKOB.

7. MepeyeHb NporpamMHoro o6ecneyeHusi

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

MporpammHoe obecneyeHne cneunanbHOro Ha3HaYeHUs:

8. MaTepMaﬂbHO-TEXHM‘-IeCKOE obecnevyeHne AUCLMUNIINHBI

672000, r. Yuta, yn. KactpuHckas 1 , aya. 09-309

YyebHaa ayautopusi npegHasHadeHa Onsi NpoBeaeHUs 3aHATUA NEKLUWMOHHOro Tuna, 3aHATUN
CEMMHAPCKOro Tuna, rpynnoBbIX WU MHAMBUOYAIbHbIX KOHCYIbTAUWW, TEKYLWEero KOHTPOSs wu
NpoMeXyTo4yHow aTtTectauun KomnnekT cneyunansHon yyedHon mebenu. [locka knaccHas.

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

672000, r. YuTa, yn. KactpuHckas 1, aya. 09-401

YyebHaa ayouTopus ONnsd NpoBeAeHUst 3aHATMI MEKUUOHHOro Tuna, 3aHSATUN CEeMUHApPCKOro
TUna, rpynnoBbIX U UHAMBUAYANbHbIX KOHCYNbTALMIA, TEKYLLEro KOHTPOMS U MPOMEXYTOYHON
aTTecTauun.

KomnnekT cneumansHomn y4ebHon mebenu. [lJocka knaccHas.

MynbTuMeauniHbI NpoekTop ¢ akpaHoMm «View Sonic, PJD 7820 HD»

Hoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B SMEKTPOHHYH MHAOPMALMOHHO-
obpasoBaTenbHy0 cpeay opraHusauuu.

672000 r. YuTa, yn.KactpuHckas 1, kopnyc 2, aya. 09-509

JlabopaTopus reopmanyeckmx nccnegoBaHun ckBaxuH // YuebHas ayantopus ons nposegeHus
3aHATMI MEKUMOHHOIo TuMna, 3aHATUA CEMMHAPCKOro Tuna, rpynnoBbIX M MHOMBUAOYANbHbIX
KOHCYNbTauMi, TEKYLLEro KOHTPOMNS M NMPOMEXYTOYHOW aTTtectaumi. KomnnekT cneumanbHomn
yyebHon mebenu. [locka ayautopHasa menoBas.

MynstumeaninHoe obopyaoBaHue (MepeHOCHOE): HOYTOYK, 3KpaH Ha LITaTuBe, NpoekTop (aya.
09-501A

MomelleHne ans xpaHeHnss 1 NPoUIakTUYeCKoro o6cnyxnBaHusa y4ebHoro o0opyaoBaHus).

HDoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B SMEKTPOHHYH MHAOPMaLMOHHO-
obpasoBaTenbHy0 cpeay opraHusauum.

672000, r. YuTa, yn. KactpuHckas, 1,

ayn. 09-502.

YyebHaa aygutopus Oons MpoBeAEeHMsT 3aHATUA NEKUMOHHOrO Tuna, 3aHATUA CEMMHAPCKOro
TMNa, rpynnoBbIX U MHAMBUAYANbHbBIX KOHCYNbLTALMWA, TEKYLLEro KOHTPONSA U NPOMEXYTOYHON
atTecTaumn.

KomnnekT cneyunansHon yyebHon mebenun. [Jocka ayauTopHasi.
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Ooctyn k cetm WHTepHeT u obecnevyeHne [AOCTyNa B 3NEKTPOHHYH WHOPMALMOHHO-
obpasoBaTenbHy0 cpeay opraHusauum.

672000 r. YuTta, yn. KactpuHckas, a. 1, aya. 09-511

JlabopaTopmss mMarHMTo M rpaBupasBegkn. YyebHast aygutopus ons npoBefeHUsl 3aHATUM
NEeKUMOHHOro  Tuna, 3aHATUA  CEeMUHApPCKOro  TWMa, rpynnoBbIX W MHAMBUAOYanNbHbIX
KOHCYNnbTauumn, TEKyLLero KOHTPONA W NpOMEXYTOYHoM aTTectaumm Komnnekt cneumanbHon
y4yebHon mebenu.

Hocka ayantopHasi menosas.

MynsTumeaninHoe obopyaoBaHue (NepeHOCHOE): HOYTOYK, 3KpaH Ha LiTaTuBe, NpoekTop (aya.
09-501A

MomelleHne ans xpaHeHns 1 NpounakTn4eckoro o6cnyxmnBaHus yuebHoro obopyaoBaHus).

HDoctyn k cetm WHTepHeT un obecnevyeHne [OOCTyNa B 3NEKTPOHHYH MHAOPMALMOHHO-
obpa3oBaTenbHyO Cpeay OpraHu3auum.

672000, r. YuTa, yn. KactpuHckas, 1,

aya. 09-105.

YyebHaa ayguTopus Ons NpoBedeHMs! 3aHATUA NEKUMOHHOro Tuna, 3aHATUA CEMUHAaPCKOro
TMNa, rpynnoBbiX M MHOUBMAYANbHbLIX KOHCYMNbTaUWW, TEKYLLEro KOHTPONSA U MPOMEXYTOYHON
aTTectaumm KomnnekT cneunanbHomn y4ebHon mebenn. [locka ayamTopHas.

MynbTUMeannHbIN NPOEKTOp C akpaHoM «Acer X 1240»

Ooctyn k cetm WHTepHeT un obecnevyeHne [OCTyNa B 3NEKTPOHHYH WMHOPMALMOHHO-
obpasoBaTenbHYyH0 cpeay opraHusauum.

672000, r. Yuta, yn. KactpuHckas 1 , aya. 09-508

KoMnbloTepHbIN Knacc

YyebHaa  ayauTopus ons NpoBedeHUd  3aHATU CEMWHapCKOro Tuna, [pynnoBblX W
WHOMBMAYAmNbHbIX KOHCYMbTAUWA, TEKyLWero KOHTPONd, MNPOMEXYTOYHOW artTectaumm u
camocTosiTensHon paboTebl KomnnekT cneumansHon yyebHon mebenu. [locka ayautopHas.
Paboyas craHunsa ATX350W//MBHDD 80 DVDRWA17TFT LG

Joctyn k cetn WHTepHeT u obecnevyeHne [OCTyna B SMNEKTPOHHY WH(OPMALMOHHO-
obpasoBaTenbHyl0 Cpeay opraHu3auum.

9. MeToaun4yeckue peKkomMmeHaaunn no opraHn3aunm ndyv4yeHmna gnCumnIiinHbl

lMpenogaBaHue AWCUUNAMHBLI CTyAeHTam O4yHOW opMbl OByveHusd nogpasgendeTcs Ha
npoBeAeHne NEeKLUMOHHbBIX U NPaKTUYECKUX 3aHATUA. Ha NeKkUMOoHHbIX 3aHATUSX npenogaBaTtenb
usnaraet TEOpPEeTUYECKU MaTtepuarn, NpPegyCMOTPEHHbIN Yy4ebHOW nporpaMmon, K paet
BO3MOXHOCTb CTYAEHTY B KOHUe nekuun 3agatb nosiBuMBlIMECs Bonpockl. CTyaeHTy
pekoMeHAyeTCs BECTU KOHCMNEKT NeKunn. Ha npakTnyecknx 3aHATUSX TeopeTUYecknin matepuan
3akpennsietcd peweHuem 3agad. CTyaeHT OOMmKeH NoAroTOBUTLCS K MPaKTUYECKOMY 3aHSTUIO,
T.€. U3y4nTb TEOPUIO MO COOTBETCTBYIOLLEN TeMe, BbIMOMNHUTL AOMallHee 3aaaHue. Ecnu npu
CaMoCTOATENbHON paboTe BO3HUKNY TPYAHOCTU B MOHUMaHUM TEOPETUYECKOro MmaTtepumana unm
pelLeHnn 3agayn, TO cnedyeT YeTko cchopMynmnpoBaTb BOMPOC M 3adaTb ero npenogasaTento
Ha MPaKTMYECKOM 3aHATMM UNKU Ha KOHCYNbTaumm (0ObIYHO BPEMSI KOHCYNbTauMi yKkasbiBaeTcs
B pacnucaHum KoOHCynbTaumi npenogasaTenen kadenpsl).

B HacTodwee Bpemsa GonbLuoe 3HaYeHNe nMeeT camocTosTenbHasa paboTta cTyaeHTa, KoTopas
BKMoyaeT B cebs wm3yyeHMe TeopeTUyecKoro martepuarna no KOHCNektaMm W y4vebHukam,
BbInosiHeHne PP 1 npeanoXeHHbIX npenogaBaTtenemM AoMallHMX 3agaHni.

B TeyeHme cemecTpa CTyOeHTbl OTUMTLIBAOTCA MO M3YYEHHbLIM Temam: npenogasaTenb
006BbABNAET B Ha4arne oyepenHoro pasgena nporpaMmmMbl 0 QOpMe U CPOKE OTYETHOCTM (3alymTa
PP, konnokeuym, KOHTposfbHas paboTa, pedhepar). Ha kadeaope umeroTcs meTtogmyeckue
nocobus 1 MeTogu4eckme pekoMmeHgauumn no Bcem Temam ceMecTtpa.

B cooTtBeTcTBUM C y4ebHbIM MMaHOM MO OKOHYAHMIO CEMEeCTpa CTyOeHT chaeT 3ayeT unm
ak3ameH. lNpenogasatensb 3apaHee BblgaeT CTyAeHTaM BOMPOCHI K 3a4eTy UMM 3K3aMeHy u
3HAKOMUT UX C KPUTEPUAMU OLEHUBAHNS.
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PaspaboTumk/rpynna paspaboTymkoB: JleckoBa TaTbaHa MuxannosHa, oLEHT

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