MWUHWUCTEPCTBO OBPA30BAHUA N HAYKM POCCUNCKOW ©EAEPALINA
depepanbHoe rocygapcTBeHHoe GroaXeTHOe obpa3oBaTesibHOe yypexaeHue
BbiCLLIEro 00pa3oBaHus
«3abankanbCKnin rocy4apCTBEHHbIN YHUBEPCUTET»

(PreQy BO «3ably»)

OHepreTnyeckun cakynbTeTt

Kadbenpa MaTematuku n YyepyeHus

YTBEPXKOAHO:
HekaH cpakynbteTa
MwupowuHukos C.O.

« » 20

PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
B61.5.08.Matematuka
Ha 576 yaca(oB), 16 3a4eTHbIX(ble) eanHML(bI)

ANs HanpaereHns NOAroToBkM (cneunansbHocTn) 21.05.04 — MopHoe geno

cocTtasrneHa B cootBeTcTBUM ¢ PIOC BO, yTBEpXKAEHHLIM NPUKA3OM
MuHucTepcTBa 0OpasoBaHus n Hayku Poccunckon ®egepaumm ot
« » 20 r. Ne

Creumanusaums — lNoasemHas paspaboTka pyaHbIX MecTopoxaeHun (ons Habopa 2015)

dopma 0byyeHns ovHas, 3ao4Has



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

Llenb — pa3BuTUE NOrMYECKOro 1 anropuTMMUYECKOro MbILUIEHUS], co3aaHne yHAaMeHTanbHON
6a3bl MaTeMaTM4ecKoro 06pa3oBaHust UHxXeHepa HeoHBXoAMMOW AN YCNELLHOTO U3yYeHNs
obLyeTeopeTMIEeCcKnX 1 cneumanbHbiX QUCUMMNIMH, KOTOPblE NPeayCMOTPEHbI Y4EOHbBIM MaHoM
cneunanbHOCTK.

3agauv n3y4eHuss QUCUMNIMHBI:

3apauv — pa3BUTME NOTMYECKOTO M anropUTMUYECKOTO MbILLIEHUS, OBNaAeHne OCHOBHbIMU
YMCMEHHBIMU METOAaMN MaTEMaTUKN U X NPOCTENLLMMW peanu3auusiMu, BblpaboTaTe yMEHUS
CaMOCTOSITENBbHO pacLUMpsATb MaTemMaTUyYecknue 3HaHUs 1 NPOBOAUTL MaTeMaTUYECKUIA aHanm3
NPUKNaaHbIX (MHXXEHEepPHbIX) 3adau.

1.2. Mecto ancumnnuHbl (Moayns) B cTpyktype Ol

MaTtemaTuka npeacraBnsieT AUCUMNINHY €CTECTBEHHO-HAYYHOro LMKNa, yCnelwHoe oBnageHmne
KOTOpOW npepnonaraeT 3HaHUs MaTeMaTukm B o0beme, NpegycMOTPEHHOM obpa3soBaTefbHbIM
cTaHgapToMm cpegHen wkonbl. QucumnnuHa «Martematnka» BXOAWUT B cocTaB ©a30oBON 4acTu
yyebHoro nnaHa ®roC-3+ no HanpasneHuto 21.05.04 — «[opHoe geno» u AenseTca 6asoBow
ONs YyCMNELHOro OCBOEHUS NPOMUNBbHBIX AUCUMNNMH. OucumnnuHa musydyaeTcss Ha NepBoOM U
BTOPOM Kypce B NepBOM, BTOPOM, TPETLEM N YETBEPTOM cemecTpe B pasgene b.1. 5.08.

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

O6waga TpyAoeMKOCTb ANCUMNAMHBI (MOayns) cocTaBnseT 16 3ayeTHbix(ble) eanHuL(bl), 576
yacos.

OuHas copma

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

O6Lwas TpyaoemMKoCTb 576
,qul/{nmoprle 3aHATUS, B 79 79 54 54 059
nekumoHHsble (J1K) 36 36 18 18 108
npakTuyeckune

(cemmHapckue) (N3, C3) 36 36 36 36 144
na6bopatopHbie (J1P) 0 0 0 0 0
CamocTosTenbHas

pabota ctygeHToB (CPC) 2 2 90 18 252
®opma NpOMExyTOuHON OK3aMmeH 3auet 3auet OK3aMmeH 72

arrTectauunm B cemMmecTpe

KypcoBasi pabota
(kypcoson npoekT) (KP,
KIT)




3aouyHasn dopma

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

OOwas TpyaoeMKoCTb 576
;:\I)L/fl,l/lToprle 3aHATUSA, B 16 12 16 16 60
nekumoHHble (J1K) 8 6 8 8 30
npakTuyeckune 8 6 8 8 30

(cemuHapckue) (M3, C3)

na6bopatopHbie (J1P) 0 0 0 0 0

CamocTosTenbHas
pa6ota cTyaeHToB (CPC) 128 132 92 92 444

dopma NpoMeEXKYyTOUYHOW
aTTecTaumm B CEMecTpe

Ok3ameH 3avet 3avet OKk3ameH 72

KypcoBasi paboTta
(kypcoBow npoekT) (KP,
KIT)

2. Tpe6oBaHuA K pe3ynbTataM OCBOEHUA AUCLUNIIUHbI

I'Ipou,ecc N3yvyeHna ancunniinHbl HarnpasiieH Ha (*)OpMI/IpOBaHI/Ie cnepyrowmx KOMMETEHUWIA:

NHpekc
CopeprkaHme komneTeHUMn
KOMMeTeHunn
OK-1 CnocobHOCTb K abCTPaKTHOMY MbILLNEHWIO, aHaNU3y, CUHTE3Y

Cnoco6GHocTb BbIOMpaTth 1 (Mnn) paspabartsiBaTb obecnevyeHne
NHTErPUPOBAHHBIX TEXHONTOMMYECKUX CUCTEM IKCMIyaTaUMOHHOWN pa3BeaKMm,
Or1K-8 [006bIuM 1 NepepaboTkn TBEPAbIX MOMNE3HbIX UCKO-MAEMbIX, a TaKkKe
npeanpusaTM NO CTPOUTENBCTBY M KCMNIyaTa-UmMmn NoA3EMHbIX 06 bEKTOB
TEXHUYECKMMM CPEACTBAMMU C BbICO-KMM YPOBHEM aBTOMaTM3aUmMmn ynpaBneHus

MnaHupyemble pesynbTatbl 00y4YeHMs MO AUCUUMNNMHE ANIS NOCNeaoBaTeNbHOro AOCTUXEHNS
YPOBHEN CHOPMUPOBAHHOCTU KOMMNETEHLNIA

PesynbTtaT 06y4yeHus




PesynbtaT 06y4eHus

3HaTb

Moporosblii:

1) npeameT MaTeMaTuKy kak ocobbln MeTOA, NO3HAHWS;

2) 6asuncHbIe MOHATUS BEKTOPHOM anrebpbl, MaTeMaTUYECKOro aHanusa u
aHanMTMYeCcKon reoMeTpun: YNCro, MHOXECTBO, BblpaXKeHne, ypaBHEHUE,
HepaBeHCTBO, YHKUMSA, Npeaen, NpoM3BoaHas, nepsoobpasHas, uHTerpan,
reomeTpuyeckas urypa;

3) npocTenwume opMyIibl U anropuTMbl peLLEHNS TUMOBbLIX 3a4aHUN.

4) 6asncHble METOAbI PEeLLEHNA MaTeMaTMYeCKUX 3aday 1 3agad
3KCnyaTtaumoHHOM pa3Benkun, odbium 1 nepepaboTkn TBEpPAbIX NONE3HbIX
MCKOMaembix;

5) BepOsiTHbIE MO3UTUBHbLIE N HEFATUBHbIE SKOHOMMUYECKUE BO3-MOXHOCTH
BbINOJTHAEMbIX re0noro-reodunsnyecknx padoTt n NPoeKToB

CTaHpapTHbIN:

1) TOUHbIE POPMYNUPOBKM DYyHAAMEHTAlbHbLIX NMOHSATUIN;

nporpammMHoe obecnevyeHune no obpaboTke reonoro-paseenoyHon nHopmauuu,
aBTOMAaTM3NPOBAHHOMY NMOCTPOEHUIO FOPHO-FTEOMETPUYECKMX IPacUKOB;

2) meTofbl ouddepeHUnanbHOro N MHTErpanbHOro MCHUCIIEHNIA, TEOPUID
anddepeHunanbHbIX ypaBHEHU s NOCTPOEHNS N aHanM3a MmatemMaTUyeckmux
MoZernen ABneHUn N TEXHONMOMMYECKUX NPOLLECCOB, METOAbI TEOPUU
BEPOSATHOCTEN M OCHOBbLI MaTEMATUYECKOWN CTaTUCTUKN;

3) cTaTuctTMyeckne metoabl 06paboTkn reonioropa3sBefouHON NH-hOPMaLmK;

4) npodheccrmoHanbHy0 TEPMUHOMOIMIO, KOPPEKTHOE UCNONb30BaHWe MeToa0B
MaTemMaTU4eCKOro MoAenMpoBaH1s Npy PeLLEHUN TEOPETUYECKUX U NPUKITALHBIX
3agau,

OTarnoHHbIN:

1) HOBeWLLNE TEOPUM, UHTEPNPETaLNM, METOAbI M TEXHONOTNM B MaTeMaTuKe;
2)cnocobbl U METOA0B BeAeHMS Hay4YHOW OUCKYCCUN;

3) MeToaonorMio NOCTPOEHUS MaTeMaTUYeCKMX anropuTMoOB, MeToAbI
KOMMNbIOTEPHOW reOMETPUN Y reOMEeTPUYECKOrO MOAENMPOBaHUS, OCHOBHbIE
A3bIKM NPOrPamMMUPOBaHUSA U METOAbI TPAHCNALK

Moporoebli:

1) HaxoanTb HeoBXxoaNMY NHOPMaLNIO MO MaTeMaTuKe;

2) BbINOJTHATb BbIYUCIIEHUS U TOXOECTBEHHbIE NPeobpa3oBaHMa MaTeMaTUYECKMX
BbIpaXXeHWi;

3) peluaTb OCHOBHbIE TUMbl YpaBHEHWUA N HEPABEHCTB, CUCTEM YPaBHEHUN U
HEepaBEHCTB.

4) caMOCTOATENbHO OCYLLECTBIIATL MOMCK CrieunanbHON nuTepaTtypbl 1 BelbMpaTb
3PPEKTMBHBIE METOAbI PELLEHMST COMMACcHO NOCTaBMEHHbIM 3a4a4am; B
COOTBETCTBUU C BbIOPAHHBIMM METO4AMM PELLUEHUS CTPOUTb MaTEMaTUYECKYIO
MoAenb C anroputMoM ee peanusaumm




PesynbtaT 06y4eHus

YmeTb

CraHgapTHbIN:

1) [oKa3biBaTb TEOPEMBI, BbIBOAUTH (DOPMYIIbI, BbipaXatoLme 0C-HOBHbIE
MaTemMaTU4eCKMEe COOTHOLLEHUS;

2) nccneposatb YHKLMM U CTPOUTb UX rpadounku;

3) NpumeHATb MeToabl AnddepeHUMansHOro NCHNCIEHNS NS pe-LueHns
3KCTpeManbHbIX 3afad, NccriefoBaHMs NoBeaeHnst YHKUNIA 1 peLleHns
HENUHENHbIX YPaBHEHWUN, MPUMEHATL UHTErpanbHOE UCYUCIIEHNE NS
BblYNCNEHNS reOMEeTPUYECKNX N PUINYECKUX XapaKTEPUCTUK OO BHEKTOB,
NPYMeHATb MeToAbl TEOPUN BEPOATHOCTEN ANS aHanu3a cryvyanHblX SBNeHUI;
4) ncnone3osatb 10 gnst 06paboTkn ropHO-reonorM4ecKkon NH-popmaLm 1
NOCTPOEHUE FOPHO-TEOMETPUYECKNX rPaddUKOB.

5) npon3BoAMTbL reoMeTpmn3aLmo MECTOPOXKOEHNA MONE3HbIX NCKONaeMblX
pasnuyHbIX TUMNOB;

6) HaxoaWTb 3aBUCUMOCTb MeXy Ka4eCTBEHHBIMU N KONTUYECTBEHHbLIMM
nokasartensiMm MecTOpOXAEHUS.

7) pokasblBaTb ONTUMAarnbHOCTb BblIBpaHHOro anroputma, MeToaa, 06 bACHATL ero
3agaun U yHKUMK;

8) rpaMoTHO Mcnonb3oBaTh NPOgeCcCUoHanbHy TEPMUHOMOTUIO NPY
npeseHTaunm NOCTPOEHHbLIX MOAENEN

OTanoHHbIN:

1) KpMTUYECKUN OLEHMBATb U UHTEPNPETUPOBATL HAYYHbIV ONbIT;

2) cuctemaTnsmMpoBaTtb U TECTMPOBAaTb MOMYYEHHY0 NHOPMaLNIO;

3) Npe3eHTOBaTb pe3ynbTaTbl HAYYHOIO UCCNef0OBaHNS.

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

5) cuctematnsmpoBatb 1 BblIbUpaTb HEOOX0ANMYHO UHPOPMALLMIO, COrNacHo
NOCTaBMNEHHON 3a4a4un

6) NPUMEHATL MeTOAbl MAaTEMaTUYECKOrO Y anrOpUTMUYECKOTrO MOLENTMPOBAHUS

Moporoesbli:

1) ynotpebneHmem matemMaTU4ECKYHO CUMBOJSIUKY;

2) npaBmnaMu BblYMCHEHUSA N cnocobamn TOXAECTBEHHbIX Npeobpa3oBaHun
MaTeMaTUYECKUX BblpaKeHUI;

3) NnpocTenwMMn MeTofamMmn peLleHms MatemMaTnyeckux 3agady 1 3agad
3KcnnyaTauMoHHOW pa3Beaku, obblun 1 nepepaboTkn TBepabIX NOMNe3HbIX
nckonaemblx;

4)O0CHOBHbIMW METOAAMMN MaTEMATMYECKOro U anropuTMMYECKOro
MOZENMPOBaHUSA




PesynbtaT 06y4eHus

Bnapgetb

CraHgapTHbIN:

1) MmeTogamMmn maTemMaTMyYeCKOro aHanmsa u MeTogamu Teopum
anddepeHumanbHbIX ypaBHEHWIA AN PELLIEHUS MHXEHEPHBIX 3a4au,

2) MeToAaMn BEPOSITHOCTHOIO U CTAaTUCTUYECKOrO aHanusa

3) npuemamu paboTbl C NPOCTPAHCTBEHHO rEOMETPUYECKUMWN AAHHBLIMU;

4) npyeMamMu U3y4YeHus U aHanm3a ropHO-reoriorM4ecknX YCnoBmi 3aneraHms
MECTOPOXOEHUIN NONE3HbIX UCKoNaeMbIX Ans nx 3PeKTUBHOrO NPOMbILLNIEHHOTO
OCBOEHMUS;

5) MmeTogaMn NOCTPOEHNSI FTOPHO-FTEOMETPUYECKMX YEPTEXKEN

6) meTogamu 1 cnocobamu BeAeHWst Hay4YHOW U UCCreaoBaTenbCKon
JeATeNIbHOCTU;

7) MeTodaMu 1 cnocobamm npeseHTauumn pesynbTaToB Hay4YHON K
nccnegoBaTenbCKon OesATeNnbHOCTU;

OTanoHHbIN:

1) meTogammn n cnocobamm BegeHUs Hay4YHOM N UccreaoBaTeribCKon
AeAaTenbHOCTY;

2) meTogamu u cnocobamu nNpeseHTaummn pe3ynbTaToB Hay4YHON K
nccnefoBaTenbCKon AeATenbHOCTY;

3) ropHO-reoMeTprU4eCcKMMN MeToAaMU peLleHns 3a4ay ropHoro u
reonoropassefo4yHoro aena, oxpaHbl Hegp v pauvoHansHoOro
HeApOonorb30BaHUS.

3. CopepxaHume AUCLUNIUNHBI

3.1. Pasgens! gucumnnuHbl U BUAbI 3aHATUN

Ou4Hasna hopma




Home Beero AyauTopHble
Moaynb pa3£|,AerF|)a HaunmeHoBaHue pasgena qaccr)B 3aHATUSA CPC
JIK |N3(C3)[JIP
1 11 OnemeHThI nm—leﬁHoﬁ anrebpbl 1 20 | 12 12 1ol 16
aHanUTUYeCcKom reomeTpun.
1.2 BBegeHne B matemaTnyeckuin aHanms. 32 8 8 0| 16
13 ﬂm@({)epeHumaanpe ncuncrneHve yHKLMm 32 8 8 ol 16
OLHOWM NepeMeHHOM
MpumeHeHne anddepeHumanbHOro
1.4 ncuncneHns ansa nccrnenoBaHns QYHKUMA 1 28 6 6 0| 16
NOCTPOEHUS rpadomKoB.
1.5 KomnnekcHble yncna. 12 2 2 0] 8
2 2.1 DYHKUNN HECKONBKMX Nepe-MeHHbIX. 36 10 6 0 20
2.2 HeonpeaeneHHbli nHTerpan. 54 | 14 12 |0 28
23 O6Lwas cxema NoCTPOeHUs ON-peaenieHHoro 14 4 > ol s
WHTErpana
24 OnpeneneHHbIN HTErpan 40 8 16 (0| 16
OOGbikHOBEHHbIE AnddepeHLm-anbHble
3 3.1 ypaBHeHUs1, cucTemMbl AndrdepeHumnanbHbIX 48 6 12 |0 30
ypaBHe-HUi
3.2 KpaTHble nHterpansi. 16 2 4 0] 10
33 KpnBONMHENHBIE N MOBEPXHO-CTHLIE 32 4 8 ol 20
WHTerpansl. Teopus no-ns
34 Yucnosble psabl. PyHKUMO-HaNbHbIE pSabl 32 4 8 0] 20
35 Pagbl ®ypbe. MpakTnyecknin rapmMoHNUYeCKni 16 ° 4 ol 10
aHanus.
4 4.1 Teopus (pyHKLMIA KOMNNEKCHOTO 14 4 6 ol 4
NepeMEHHOrO.
4.2 YuycneHHble meToapbl. 6 2 0 0O 4
OnemMeHTbl KoMOuHaTopukn. Teopus
4.3 BepoATHOCTEN. OCHOB-HbIE MOHATUA U 52 | 12 30 [0 10
MeTOoAbl MaTeMaTUYECKOM CTaTUCTUKN.
UTtoro 504 | 108 | 144 |0 | 252

3aouHasa dhopma




Home Beero AyOouTopHble
Moaynb pa3£|,AerF|)a HanmeHoBaHve pasgena \-lacch 3aHATUSA CPC
JIK |M3(C3)|NP
1 11 OnemeHTHI nm—leﬁHoﬁ anrebpbl 1 36 | 2 2 ol 32
aHanuMTUYecKon reomeTpumn.
1.2 BBegeHne B matemaTnyeckuin aHanmas. 36 2 2 0| 32
13 ﬂm@({)epeHumaanpe ncuncrneHve yHKLMm 32 | 2 2 ol 28
OLHOW NepeMeHHOoM
MpumeHeHne anddepeHumanbHOro
1.4 ncuncneHns ansa nccrnenoBaHns QYHKUMA 1 32 2 2 0| 28
NOCTPOEHUS rpadomKoB.
1.5 KomnnekcHble yncna. 8 0 0 0f 8
2 2.1 DYHKUNN HECKONBKMX MEPEMEHHbIX. 36 2 2 0| 32
2.2 HeonpeaeneHHbli nHTerpan. 36 | 2 2 0 32
23 O6Lwas cxeMma NoCTpoeHust onpeaeneHHoro 36 | 2 ol 34
WHTerpana
24 OnpeneneHHbIN HTErpan 36 [ 0 2 0] 34
OO6blkHOBEHHbIE AnddepeHumanbHble
3 3.1 ypaBHeHUs1, cucTeMbl AndrdepeHumnanbHbIX 22 | 2 2 0 18
ypaBHeHU
3.2 KpaTHble nHterpansi. 22 | 2 2 0] 18
33 KpnBONMHENHbIE N MOBEPXHOCTHbLIE 2 | o > ol 18
WHTerpansl. Teopus nons.
34 Yucnosble psabl. PyHKUMOHAMNbHbIE pAabI 22 2 2 0] 18
35 Pagbl ®ypbe. MpakTnyecknin rapmMoHNUYeCcKni 20 | o 0 ol 20
aHanus.
4 4.1 Teopus (PyHKLMIA KOMNNEKCHOTO 34 | 2 2 ol 30
nepemMeHHoro.
4.2 YuycneHHble meToapbl. 16 0 2 0O 14
OnemMeHTbl KoMOuHaTopukn. Teopus
4.3 BeposaATHocTen. OCHOBHbIE MOHATUA U MeToabl | 58 6 4 0| 48
MaTeMaTU4YEeCKON CTaTUCTUKM.
Ntoro 504 |30 | 30 |0]444

3.2. JleKUMOHHbIe 3aHATUA

OuHas ¢popma




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

1.1

Onpegenuteny BTOPOro u TpeTbEro NOPsiAKOB, X CBOMCTBA.
Anrebpaundeckme gONONHeHMs 1 MuHopbl. ONpegenuTenu nN-ro nopsgka.
BbluncneHune onpenennrenst pasnoXeHnem no cTpoke (ctonoéuy).
Cuctembl ABYX U TpeX NUHeENHbIX ypaBHeHWI. [pasuno Kpamepa. Metoa
koopauHat. BekTopbl. JIMHenHbIe onepaumn Hag BEKTopaMMm.
HanpasnstoLwme KOCUHYCbI 1 AnuHa BekTopa. NoHATME O BEKTOPHbIX
anarpaMmmax B Hayke 1 TexHuke. CkanspHoe npou3BeaeHue BeKTOpOB U
ero ceBovcTBa. [InuHa BekTopa 1 yron mexay AByMsi BEKTopamu B
KoopanHaTHOM bopme. YCroBue opToroHansHOCTU ABYX BEKTOPOB.
BekTopHOe npousBefeHne OByX BEKTOPOB, €ro CBOMCTBA U
reomMeTpuyeckuin cmblich. MNpocTenune NpUnoXeHNs BEKTOPHOTo
npoussegeHns B Hayke 1 TexHuke. CMellaHHoe npon3BeaeHmne Tpex
BEKTOPOB. ['eomeTpudecknin cMbICn onpeaenuTens TpeTbero nopsaka.
MaTtpuupl. Oencteusa Hag matpuuamn. ObpaTHas maTpuua. PaHr
mMaTtpuubl. CUCTEMbI IMHENHBIX YPaBHEHWIA, MaTpu4Has hopma 3anuncu.
PelueHune cuctem NUHENHbIX ypaBHEHUIN MaTPUYHBIM MeTOAOM. CuUCTEMbI
NNHENHbIX ypaBHeHW obLiero Buaa. Teopema KpoHekepa — Kanenw.
PaanuyHble oopMbl ypaBHEHUS NPAMON Ha NMOCKOCTM U NITOCKOCTU B
NpocTpaHCcTBe. Yron Mexay npsambIiMy AMHUSIMA Ha MAOCKOCTH.
PaccTosiHue OT TOYKM 40 NPAMOW. Yron Mexay nrocKoCTAMM.
PaccTtosiHne oT Toukn go nnockoctu. Kpusble BTOpPOro nopsaka:
OKPY>XKHOCTb, annunc, runepbona, napabona, nx reomeTpuyeckue
CBOMCTBA M YpaBHEHUS. TEXHUYECKME MPU-FTIOXKEHNS rEOMETPUYECKNX
CBOWCTB KPUBbIX (MC-NONb30BaHWe hoKarbHbIX CBOMCTB, MateMaTuye-
ckue mogenu popmoobpasoBaHnsa GMONOrMYe-cKNX, TEXHUYECKUX U
apyrmx obbek-ToB).lMonspHble koopanHaThl Ha nrockocTu. Kpneble B
NOMSIPHbIX KOOpAWHATax.

1.2

OnemeHTbl MaTeMaTUYECKOW NOMMKN: HEOOXOAMMOE M OCTaTovYHOoe
ycnosus. MNMpsamasa n obpatHasa Teopembl. CUMBOMNbI MaTeMaTU4ECKON
NorvkK, nx ncnonb3oBaHne. MHOXeCTBO AENCTBUTENbHbIX YnCen.
®yHkumna. Obnacte ee onpegeneHund. Cnocobbl 3agaHns. OCHOBHbIE
anemMeHTapHble YHKUUKU, X cBOMCTBA U rpadmkn. CnoxHele n
obpaTtHble dyHKUMK, nx rpadunkn. Knacc anemeHTapHbIX oyHKLUA.
Mpegen doyHkumm B Touke. MNMpegen dyHKuum B 6eckoHevHocTW. MNpeaensl
MOHOTOHHbIX YHKUUI. YMcnoBble nocnegoBaTensHOCTU, UX POsib B
BbIYMCNUTENBHBIX Npoueccax. MNpenen YMcnoBon nocnegoBaTeNbHOCTY.
CyuwecTtBoBaHue npegena MOHOTOHHOW OrpaHUYeHHON
nocnegosaTenbHOCTU. beckoHeyHo Manble u 6eckoHeYHO BorbLune
YyHKLMK, CBA3b MexXay HUMKU. TeopeMbl 0 npegenax.
HeonpeneneHHocTn. OgHOCTOpOHHME npeensl. [epBbii
3amMevaternbHbIn Npeden. Bropon 3ameyaTenbHbI npegen, YMcno e.
CpaBHeHue beckoHeuyHo Manbix. cnonb3oBaHne aKBUBaNEHTHbIX
GeckoHeYHO ManbIX Npu BblYUCNEHUN Npeaenos. HenpepbiBHOCTb
YHKLMI B ToUKe. HenpepbIBHOCTbL OCHOBHbLIX afieMeHTapHbIX PYHKLWA.
CsowcTBa (pyHKLMI HENpPepbIBHbIX B TOYKE. HenpepbIBHOCTb CIOXHOM
dyHKuMK. Toukn paspbiBa 1 UX knaccudmkaums. CeoncTea QyHKLNNA,
HernpepbIBHbIX HA OTPE3Ke: OrPaHUYEHHOCTb, CyLLIECTBOBaHUe
HanOOMbLUEro U HaMMEHbLLEro 3Ha4YEeHWIN, CyLLEeCTBOBaHNE
NMPOMEXYTOUHbIX 3Ha4YeHun. MeTtog Gucekuun.




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHbIX 3aHATUI

1.3

MponssoaHas yHKLMK, ee CMbICI B pa3nuyHbix 3agadax. MNpasuna
HaxoxaeHust nponseogHon. Tabnuua nponssogHbIX. MponssoagHas
CNOXHOWN 1 obpaTHOM hyHKUMK. MNMponsBogHbIE OBpaTHbIX
TPUTOHOMETPUYECKMX PYHKLUNA. DYHKLUKN 3aJaHHbIE NapamMeTpUYeckn, nx
anddpepeHumpoaHme. M'mnepbonuyeckue pyHKLMN 1 NX rpadouKu.
MpounaBoaHble runepbonuyecknx yHKUMi MNoHsTue pyHkumn,
andpepeHumnpyemon B Touke, anddepeHuman QyHKLMK,
reoMeTpudeckui cmblcn auddepeHumana. MHBapMaHTHOCTbL OOPMBbI
nepsoro anddepeHumana. NpoussogHsle n auddepeHumnans! BbICLLMX
nopsioKoB

1.4

OcHoBHble TeopeMbl gndepeHUnansHOro UCHMCAEHUS NX
reoMeTpu4ecKknin CMbICn 1 NnpumeHeHue. MNMpasuno Jlonutans.
WccnegoBaHve pyHKUMM HA MOHOTOHHOCTb, SKCTpeMyMbl. Heobxoanmele
1 JocTaTouHble YCNoBus aKkcTpeMyma. MiccrnegosaHume BbiNyKNoCcTH
dyHKumn. Toukn nepernba. AcumnTtoThl rpadpmka pyHkummn. MNMoHaTne 06
acuMnToTnyeckom pasnoxeHun. Obuas cxema nccrnegoBaHnst PyHKUMM
N NOCTpoeHus ee rpacuka. Popmyna Tennopa ¢ OCTaTOYHbLIM YIIEHOM B
dopme lNeaHo n B cbopme Jlarpanxa. [NpeacrtaBneHne anemeHTapHbIX
dyHKUMR , , , , no coopmyne Tennopa. NpumeHeHne opmynbl Tennopa B
BbluMCnIUTENBHON MaTemaTtuke. MNMoHsaTne kpmsown. Npumepsbl. YpaBHeEHUE
KacaTeslbHOM K KpUBOW B AaHHOM TOYKe. KpnBM3Ha NnoCKom KpMBOW.
Paguyc kpuBu3Hbl. KpuBrnsHa NpocTpaHCTBEHHON KpBOW. DOpMYynbl
®peHe.

1.5

KomnnekcHble Yncna, AeicTBust ¢ HUMn. N3obpaxkeHne KOMMMAEKCHbIX
ymncen Ha nnockocTn. Moaynb 1 aprymMeHT KOMMMEKCHOro ymcna.
Anrebpaundeckas n TpuroHoMeTpuyeckast opMbl KOMMIIEKCHOIO Yncna.
dopmyna Annepa. MNokasateneHaa popma KoOMNekcHoro Yncna. KopHu
N3 KOMMITEKCHbIX Yncen

2.1

®yHKUMM HecKonbKMX NepemeHHbIX. Obnactb onpegeneHus. MNpegen
dyHKUMK. HenpepblBHOCTb. YacTHble nponssogHble. [MonHbIN
andpepeHumnan, ero cBa3b ¢ YaCTHbIMU MPOU3BOAHBIMU.
MHBapraHTHOCTL hopMbl NONHOro andydpepeHumnana. KacatensHas
NNOCKOCTb U HOpMarib K MOBEPXHOCTU. [eoMeTprUYeCKnii CMbICI MOMHOMO
anddepeHumnana YacTtHble Npon3BogHble 1 NONHbIE AnddepeHumansl
BbICLLMX nopsiakoB. dopmyna Tennopa. HesiBHble pyHKUMN. Teopema
cywecTtsoBaHus. JuddepeHumpoBaHne HEABHbLIX OYHKLMIA. DKCTPEMYMbI
OYHKLMIA HECKOMNBbKUX NepeMeHHbIX. HeobxoamMmoe ycnoBme akcTpemyma.
YcrnoBHbINM 3KcTpemyM. MeTtoa MHOXUTenen JlarpaHxa. MNpumepsbl
NPUMEHEHUN NPy NOUCKe ONTUMAanbHbIX peleHni. NpumMepsl NpUMeHeHUN
YCMOBHOMO 9KCTpEMyMa fnpu Noucke oNTUManbHbIX peLleHNiA.

10




Mogaynb

Homep
pasgena

Co,uepmaHme NEKUMOHHBIX 3aHATUI

2.2

MepBooOpasHas. HeonpeaeneHHbI MHTErpan 1 ero ceBoncTea. Tabnvua
HeornpegeneHHblX MHTerpanos. HenocpeacteeHHoe MeTtog
HenocpeACTBEHHOro UHTErpupoBaHud. 3ameHa nepemMmeHHoON,
WHTErpupoBaHne no 4YacTsiM B HeonpeaeneHHOM nHTerpane.
WHTerpnpoBaHne paunoHanbHbix gpoben. MIHTerpupoBaHne
nppaumoHanbHbIX BblpaXXeHUA. IHTerpupoBaHue TpUroHOMeTPUYECKMX
BbIpaXXeHWMN.

2.3

3apauu, npuBoasLLME K NOHATUIO ONpeaeneHHoro nHrerpana.
OnpepaeneHHbI HTerpan , ero CBoWcTaa.

24

dopmyna HeloToHa-llenbHuua, ee npUMeHeHne Ans BblYUCEHUS
onpefeneHHbIX MHTerpanos. NHTerpupoBaHue no yactam. 3ameHa
nepemMeHHoON B onpeaeneHHoOM uHTerpane. FeomeTtpudeckne n
MexaHN4YecKme NpUoXeHust onpeaeneHHoro nHTerpana.. MexaHmyeckue
NpUNoXeHnsa onpegeneHHoro uHtTerpana. HecobcTBeHHbIE MHTErparbl ¢
GeckoHeYHbIMY Npegenamu. HecobCcTBeHHbIE UHTErpansl OT
HeorpaHM4eHHbIX OYHKLUMI, UX OCHOBHbIE CBOWCTBa ["eomMeTpuyeckue
NPUNOXEHUS HECOOCTBEHHBIX MHTErparnosB

3.1

duanyeckue 3agaun, npusoasiimne K auddepeHumansHbiM YpaBHEHUSIM.
OnddepeHumanbHble ypaBHEHUS NepBOro nopsigka. 3agadva Koww.
Teopema cyLlecTBoBaHUS U €AMHCTBEHHOCTU peLleHus 3agaydm Kowwu.
OcCHOBHbIe Knaccbl ypaBHEHWUIA, UHTErpUpyeMblx B KBagpaTypax.
MpunoxeHusa anddepeHumanbHbIX YpaBHEHUI NEPBOro nopsiaka B
pasnuyHbIx 06NacTsiX Hayku. YpaBHEHWs, JOMNyCKaloLLMe NMOHKEHNE
nopsaka. MNpumepbl MCNONb30BaHUA AndepeHLnanbHbIX ypaBHEHWI B
HayKe 1 TexHuke. JInHelHble guddepeHunanbHble YpaBHEHWS C
NOCTOSAHHbIMUM KO3 PULMEHTaMU. YpaBHEHNA C MPaBOn YacTbio
cneuunanbHoro Buaa. lNpunoxKeHust K onMCaHuIo NMMHENHbLIX MOAENEN.
YpaBHeHUs ¢ NpaBon YacTblo. YpaBHEHUS C MPaBon YacTbio
nponsBonbHOro Buaa. Metog Bapmauumn Nnpon3BobHbIX NOCTOSHHbIX.
HopmanbHas cuctema andpdepeHumanbHbiX ypaBHeHun. 3agada Kowwm
Ons HopMarnbHOM cucTeMbl anddepeHumnanbHbiX ypaBHeHU. Teopema
CYLLIECTBOBaHUS 1 €AMHCTBEHHOCTM pelueHna 3agadn Kowmn. Cuctemsl
NUHEeRNHbIX anddepeHUmnanbHbIX ypaBHEHNA, CBOMCTBA pPeLLEHUN.
PeLwleHne cuctem nuHenHblx anddepeHumnanbHbIX ypaBHEHNIA C
NOCTOSAHHBIMW KO3dhpnLMeHTamun. YucneHHoe pelleHne 0B6bIKHOBEHHbIX
anddepeHunansHbix ypasHeHuid. Metog PyHre - KyTTa..

3.2

3agaun, npuBoasiLne K NOHATUAM KPaTHbIX, KPUBOMMHENHBIX U
NOBEPXHOCTHbLIX UHTEerpanos. [JBONHOM N TPOMHOW MHTErpansbl, Ux
CBOMCTBA. BbluncneHne kpaTHbIX MHTErpanoB NOBTOPHbLIM
WHTerpmpoBaHmeM. LinnnHgpudeckne n chepmnyeckme koopamHaThl B
npocTpaHcTBe. PasnuyHble cnocobbl 3agaHns NMUHUIA 1 MOBEPXHOCTEN B
npocTpaHcTBe. [eomeTpudeckoe N mexaHmyeckoe NpUNoXKeHUs KpaTHbIX
WHTErpanos.
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3.3

KpuBonuHenHble nHTerpanbsl NepsBoro n BTOPoro poaa Ycnosue
HE3aBUCUMOCTU KPUBOJTMHEHOMO NHTErpana ot dpopmbl nytn. Pabota
cunoBoro nons. BocctaHoBneHne yHKUUN HECKONBbKMX NepPEMEHHbIX MO
ee andpdepeHunany. NpumeHeHne B Teopun audgepeHumnanbHbIX
ypaBHeHui. CkanapHoe none. BektopHoe none MNoBepxXHOCTHbIE
WHTerpansl nepsoro poaa. OnpegeneHne NOBEPXHOCTHLIX UHTErPanos
BTOPOro poaa, Ux CBONCTBA, NpUMephbl BoluncneHuns. Teopema
Octporpagckoro. ®opmyna OcTtporpaackoro-laycca. Teopema Ctokca.

3.4

Yuncnosble psabl. CxoanmocTb 1 cymma psigoB. Heobxoanmoe ycnosue
cxognmocTu. [lencteus ¢ pagamu. Metoabl nccrnegoBaHnsa CXogMMocTu
pagoB. [locTaToyvHble NPU3HAKN CXOOMMOCTU. 3HaKoNepeMEHHbIE paabl,
abcontoTHada 1 ycrnoBHas cxoamMocTb PyHKLUMOHanNbHbIe pagbl. ObnacTb
CXO0OMMOCTW, MeToAbl UX onpeaeneHns. CteneHHble psabl. Psaag Tennopa.
Pag MaknopeHa. PasnoxeHue oyHKUUI B CTEMNEHHbIE pAabl.
MpymeHeHne CcTeneHHbIX PSO0B B MPUONMKEHHbIX BbIMUCIEHUSIX.

3.5

TpuroHomeTpuyeckue psgbl Pypee. MNpnbnumxeHrne HenpepbIBHOM
hyHKLMM TPUTOHOMETPUYECKUMM U anrebpanyeckMMmn MHOro4sieHaMum.
CxoammocTb pagos dypbe. Pagbl Oypbe A5 YETHbIX U HEYETHbIX
dyHKuMI. PasnoxeHne B pag Pypbe HeENepmoanveckon yHKLMM.
MapMoHMYeckuin aHanns. dnemMeHTbl (PyHKLUMOHANLHOro aHanusa

4.1

®yYHKUMM KOMMMEKCHOro nepemeHHoro. [Npeaen n HenpepbIBHOCTb.
OudbdepeHumnpoBaHme yHKLMIA KOMMNIEKCHOW NepeMeHHON. Ycnosune
Kowwn-Prnmana. IHTerpmpoBaHue yHKUUN KOMMNSIEKCHON NepeMEHHON.
WHTerpanbHasn dopmyna Koww.. Paabl B komnnekcHon obnactu. Hynum
dyHKUMK. N3onupoBaHHble 0cobble TOUKN. BblueTbl pyHKUMKN. Teopema
Kowm o BblyeTax.

4.2

YncneHHble metoabl. MeTtoa ntepaumn. Metog HetoToHa.
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4.3

MpegmeT Teopun BeposaTHOCTEN. [1PpOCTPaHCTBO aNeMeHTapHbIX
cobbiTuin. Anrebpa cobbiTuin. MNoHATME criyYaHOro cobbITUS.
Knaccuyeckoe 1 reomeTpuyeckoe onpegeneHue BeposaTHOCTU. [oHsATHe
00 akcnomaTU4ecKoM NOCTPOEHUN Teopun BeposiTHOCTEN. MeToabl
BblYMCNEHNs1 BeposaTHocTen. KomOrHaTopurka. Teopembl CROXEHMS U
YMHOXeHus. dopmyrna nonHoun BeposTHocTn. opmyna bareca.
lMocnepoBaTenbHOCTb HE3ABUCUMBIX UCTbITaHUA. Cxema BepHynnu.
dopmynbl Myaspa-Jlannaca, lNyaccoHa. CnyyaiHble BENUYUHBI.
[duckpeTHble criyyanHble BenuuuHbl. Pag pacnpegenennd. ®yHkumna
pacnpegeneHus, ee ceonctea. MatemaTnyeckoe oxmaaHue n gucnepcus
ONCKPETHOW Cry4arHOn BennYnHbl. HenpepobiBHbIE CyYanHble
BenuYuHbl. PyHKUMS pacnpeneneHns, NNOTHOCTb pacnpeaeneHus, nx
B3aMMOCB$3b U CBOMCTBA. MaTtemaTtundeckoe oxugaHve u gucrnepcus
HenpepbIBHON CryYanHon BeNMYUHbl. PaBHOMEpHOe 1 nokasaTeribHoe
pacnpefeneHne HenpepbIBHOM Criy4YanHon BenuymHbl. HopmaneHoe
pacnpegeneHue, ero ceoncTea. [NoHATME 0 pasnuyHbiX opmax 3akoHa
6onbwnx Yncen. Teopembl bepHynnu n Yebbiwesa. LieHTpanbHas
npeaensHas Teopema JlsinyHoBa.. [eHepanbHas COBOKYMHOCTb U
BblGopKa. BapuaunoHHbi pag. Mnctorpamma, amnupuyeckast yHKUNS
pacnpegeneHus, BbIbopoyHas cpeaHasa aucnepcus. Ctatuctudeckue
OLIEHKN reHeparnbHom cpegHen u aonu. MNMorpeLlHoCTb OLEHKMN.
[oBeputensHasa BEPOATHOCTb U JOBEPUTENbHBIA UHTEPBAI.
OnpepgeneHne Heobxogmmoro obbemMa BbIOOpKU. MNOHATME O KpUTEPUSIX
cornacus. lNpoBepka rMnoTes 0 paBeHCTBE JONEN N CPeaHUX.
Cratuctuyeckme metoabl 06paboTKM SKCNEPUMEHTamNbHbIX AaHHbIX.
OnpegeneHve napameTpoB HEMMHENHbBIX YPaBHEHWUI perpeccmMm MeToom
HaMMEHbLUMX KBaOpaTOB.

3ao4Hasa popma

Mogaynb

Homep
pasgena

CopaepxaHue NeKUMOHHbIX 3aHATUI

1.1

Onpegenutenu BTOpOro 1 TPETbLEro NOPSIAKOB, UX CcBOMCTBA. CUCTEMBI
OBYX U Tpex NMHenHbIX ypaBHeHni. MNpasuno Kpamepa. MeTtog
KoopaunHat. Bektopbl. CkanapHoe npon3seaeHne BEKTOPOB U ero
cBOMCTBa. BekTopHOE npounsBeaeHne AByX BEKTOPOB, €ro CBOMCTBA
.CmeLLaHHOEe npoun3BeaeHne Tpex BEKTOPOB €ro reoMeTpUYeCKnin CMbIC.
MaTtpuupl. Oencteusa Hag matpuuammn. CUCTEMbI IMHENHBIX YPaBHEHUNA,
MaTpuyHasa oopma 3anucu. PelneHrne cuctemM nNMHENHbIX ypaBHEHU
MaTPUYHBIM MeToAOM. CMCTEMbI JIMHEVHBLIX YpaBHEHUN obLiero Buaa.
Teopema KpoHekepa — Kanenu. PasnuyHble cnocobbl 3agaHuns nNpsiMon
Ha MNOCKOCTM M NITOCKOCTW B NPOCTPaHCTBE. PaccTosiHMe OT TOYKM 0
nNpsiMOK. Yron mexay npsiMbiMu 1 nnockoctsimu. ( BektopHasi u
KoopaunHaTHas oopMbl). YpaBHEHMS NPAMON B NpOoCTpaHcTBe. . KpuBble
BTOPOro nopsiaka: OKPY>KHOCTb; annunc; runepbona; napabona.
MonsapHble koopaMHaTbLl Ha NNOCKOCTU. KprBble B MOMASPHbIX
KoopAaunHaTax.
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1.2

MHoxecTBO gencTBuTENbHBLIX Yncen. PyHkums. Obnactb ee
onpegenernsi. CnocoObbl 3agaHns. OCHOBHLIE 3rieMeHTapHbIe PYHKLMM,
nx ceoncTBa u rpadukn. MNMpeaen dyHkuumn B Touke. MNMpeaen dyHKuumM B
©eckoHeYHocTU. [peaernbl MOHOTOHHLIX OYHKUMIA. . YncnoBble
nocnefoBaTenbHOCTU, UX POSb B BblYUCIUTENBHBIX Npoueccax. MNpegen
YMCITOBOW NocrefoBaTenbHOCTU. BeckoHeuYHO Manble yHKUNK, NX
cBOMCTBA . 6eckoHeYHO 6onbLume yHKUMK, CBA3b 6ECKOHEYHO MarbIX U
B6eckoHe4Ho 6onblumx. Teopembl 0 Npeaenax (npasuna npeaensHoro
nepexopga).. HeonpegeneHHoctn. OgHocTopoHHUE npeaenst. MepBbil
3ameyvaTenbHbI Npegen. Yucno e. BTopon 3amedatensHbIn npegen.
CpaBHeHue BeckoHeyHo Manblx. cnonb3oBaHne aKBUBaNEHTHbIX
BGeckoHeYHO ManbIX Npu BblYUCNEHUN Npeaenos. HenpepbiBHOCTb
PYHKLMI B ToUKe. HenpepbIBHOCTbL OCHOBHbLIX 9fieMeHTapHbIX (PYHKLUA.
CeowcTBa (pyHKLMIA HEMpepbIBHbIX B TOYKEe. HenpepbiBHOCTb CIOXHOM
dyHKUMK. Toukn paspbiBa 1 Ux knaccudmkaums. CeorcTea yHKLUMNA,
HernpepbIBHbIX Ha OTpe3Ke:

1.3

MpounsBoaHasa PyHKLMK, ee CMbICI B pa3nuyHbIX 3agadvax. [pasuna
HaxoxgeHus npoussogHon. Tabnuua nponssogHbIX. NMponssogHas
CNOXHOWN 1 obpaTHOM pyHKUMK. MNMponsBogHbIE 0BpaTHbIX
TpuroHomMmeTpuyeckux yHkUmA. OuddepeHumnan gyHKLMK.
MHBapuraHTHOCTb hopmMbl AudidpepeHumnana.

1.4

WccnepgoBaHne Ha MOHOTOHHOCTb. QKCTpeMyMbl. MiccneaosaHue
BbINYKNOCTU pyHKUMKN. Toukn nepernda. AcumnTtoTbl pyHKUmn. ObLwasn
cxema nccrnegoBaHus pyHKLMU 1 nocTpoeHns ee rpaduka dopmyna
Tennopa.. lNpegcrasneHne yHKUMN , , , , N0 popmyne Tennopa.
MpumeHeHne opmynebl Tennopa B BblMUCAUTENBHOW MaTeMaTUKe.

1.5

KomMnnekcHble uncna, AencTBus ¢ HUMK. M3obpaykeHne KOMMIEeKCHbIX
yucen Ha nnockocTu. Moaynb 1 aprymMeHT KOMMSEKCHOro Ymcna.
Anrebpaundeckasa n TpuroHomeTpuyeckas hopMbl KOMMNIIEKCHOIO Yncna.
dopmyna Annepa. MNokasatenbHasa opma KOMNIIEKCHOro vncna. KopHu
N3 KOMMMNEKCHbIX Yncen

21

®yHKLMN HECKOMNbKMX NnepeMeHHbIX. ObnacTb onpegeneHns. YactHole
npoussogHble. MNMonHein HeasHble dyHKUuK. Teopema cyLlecTBOBaHUS.
OunddepeHumnpoBaHme HesABHbIX PYHKLNN. DKCTPEMYMbl OYHKLIMIA
HeCKOmMbKMX nepemMeHHbIXx. Heobxoaumoe ycrnosue akcTpemyma.
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2.2

MepBooOpasHas. HeonpeaeneHHbI MHTErpan n ero ceBoncTea. Tabnvua
HeonpeeneHHbIX UHTerpanos. MeToa HenocpeaCcTBEHHOMO
WHTErpupoBaHud. 3ameHa nepemMeHHON, UHTErpupoBaHue no YacTsM B
HeonpeaeneHHoM nHTerpane. MIHTerpupoBaHue paumoHanbHbIX 4poben.
WHTerpvpoBaHue uppauuoHarbHbIX BblpaxeHui. HTerpuposaHue
TPUTOHOMETPUYECKMX BbIPAXKEHWUNA.

23

3agauun, npmBogsiLne K MOHATUIO onNpeaeneHHoro HTerpana.
OnpeaenexHbli nHTErpan , ero ceorncrea. Popmyna HetoToHa-JlenbHmua,
ee NpPUMeHeHne 4N BbIYUCIIEHUS ONpeaeneHHbIX MHTErpanos.
WHTerpmpoBaHue no yactam. 3ameHa nepeMeHHoNn B onpeaeneHHoM
WHTerpane.

24

eomeTpuyeckne n MexaHu4Yeckne NpPUNoXeHnst onpeaeneHHoro
nHTerpana.. HecobcTBeHHble MHTerparnbl ¢ 6eCkoHeYHbIMI Npeaenamu.
HecoGcTBEHHbIE MHTErpanbl OT HEOrPaHUYEHHBLIX (OYHKLUIA, UX OCHOBHbIE
cBoMCTBa [eoMeTpuyeckme NpunoxkeHns HeCobCTBEHHbIX MHTErpanoB

3.1

duanyeckue 3agaun, npusogsiine Kk auddepeHumanbHbIM YpaBHEHUSIM.
OndbdepeHumanbHble ypaBHEHUS NepBoro nopsigka. 3agada Koww.
YpaBHeHus, jonyckatoLme noHmwkeHne nopsaaka. MNMpumepsbl
ncnonb3oBaHna anddepeHumanbHblX ypaBHEHWUI B HAyKe U TEXHUKE.
JInHenHble anddepeHumnasnbHble YpaBHEHUSA C MOCTOAHHLIMUA
KoadbpmumneHTamn. YpaBHeHMs C NpaBoun YacTblo cneumanbHOro Buaa.
HopmansHas cuctema anddepeHumanbHbiX ypasHeHUn. 3agada Kowum
AN1s HopManbHOW cucTeMbl AnddrepeHUnanbHbIX YPpaBHEHUIA. .

3.2

[BOVMHOM 1 TPOMHOM MHTEerparnsbl, UX CBOMCTBA. BbluncrneHne KpaTHbIX
WHTErpanoB NOBTOPHbLIM UHTErPUPOBAHNEM.

3.3

KpuBonuHeiiHble MHTErpansl NepBoro 1 BToporo poaa Ycnosue
HEe3aBMCHMOCTM KPMBOSIMHENHOTO MHTerpana ot dhopmbl NyTu. PaboTa
cunosoro nons. CkanspHoe none.

3.4

Yuncnosble pagbl. CxogmMMocTb 1 cyMma pagoB. Heobxogumoe ycrnosue
cxognmocTu. [locTaTtouHble MPU3HAKM CXOANMMOCTU. 3HAKONEPEMEHHbIE
psAbl, abconoTHas U YCNoBHas cXxoguMocTb PyHKUMOHAmNbHLIE pSabl.
O6nacTtb cxoaMmocTu, MeToabl nx onpegeneHns. CTeneHHble pagbl. Pag,
Tennopa. Psg MaknopeHa. PasnoxeHune yHKUUIA B CTEMNEHHbIE pAabl.
lMprMeHeHne cTeneHHbIX pAgoB B NPUONMKEHHbIX BbIYUCIIEHUSIX.

3.5

Pagbl ®ypbe. MNMpakTuyecknin rapMoHUYECKNiA aHanus.
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4.1

q)yH KUK KOMMNJ1eKCHOro nepemMeHHoro.

4.2

YncneHHble MeToabl.

4.3

MpeaomeT Teopun BeposiTHoCcTeN. MNoHATME CRyYanHOro codbITUS.
Knaccuyeckoe n reomeTpudeckoe onpeaeneHne sepositHocTn. MeTtoabl
BblYMCeHNs BepoAaTHoCcTen .KombnHaTopurka.. Teopembl CrOXEHUS U
yMHOXeHus. dopmyrna nonHoun BeposTHocTn. dopmyna barieca.
lMocnegoBaTenbHOCTb HE3ABUCUMBIX UCTbITaHUA. Cxema BepHynnu.
®opmynel Myaspa-Jlannaca, NyaccoHa. [JuckpeTHble criyyanHble
BenuuuHbl. Pag pacnpeaenenus. ®yHkuusa pacnpeneneHus, ee CBOMCTBA.
MaTemaTuyeckoe oxugaHme u gucnepcusa OUCKpPEeTHOW CrnyyvyamnHom
BeNuYuHbl. HenpepbiBHbIE CyvanHble BENUYMHBI. DYHKLUSA
pacnpeneneHusi, NIOTHOCTb pacnpeaeneHns, UX B3aMMoCBA3b U
cBoKncTBa. MaTtemaTtmnyeckoe oxumaaHve U gucnepcust HenpepbiBHON
crny4anHon Benu4ynHbl. PaBHOMepHOe 1 nokasaTenbHoe pacnpeneneHue
HenpepbIBHOM CryvYanHon BenunymHbl. HopmanbHoe pacnpegeneHne, ero
csoncTea. [oHsATUe 0 pa3nuyHbIX hopmax 3akoHa O0MbLUMX Yucern...
"eHepanbHas COBOKYNMHOCTb M BblOOpKa. BapuaunoHHbIn psa.
MmcTorpamma, amnmpuyeckas PyHKUMSA pacnpeaeneHus, BbIbopoyHas
cpenHasa ancnepcusa. CTaTucTUYecKue OLeHKU reHepanbHON cpeagHen u
ponu. MNorpelwHocTb oueHkn. loBeputensHasi BEPOATHOCTb U
OoBepuTenbHbI MHTepBan. OnpegenexHne Heobxogumoro obbema
BblGOpKU. [oHATUE O KpUTepuax cornacus. MNpoBepka rmnoTes o
paBeHcTBe goneu n cpegHux. Ctatuctudeckme metoabl 06paboTkm
aKCnepuMeHTanbHbIX AaHHbIX. OnpegeneHne napameTpoB HEMNHENHbBIX
ypaBHEHUWI perpeccun MeToAOM HanMeHbLUMX KBagpaToB.

3.3. MpakTnyeckne (ceMnHapckKme) 3aHATUSA

Ou4Hasna chopma

Mogaynb

Homep
pasgena

CopaeprxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI
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Moaynb

Homep
pasgena

CopaepxaHue nNpakTU4ecKkUX(CEMUHaAPCKNX) 3aHATUI

1.1

BbluncrnieHue onpegenuTenen BTOPOro U TPETLENO NOPSAKOB.
Anrebpandeckme OONOMHEHMS U MUHOPbLI. BbluncneHne onpegenntens
pasnoxeHmeM no cTpoke (ctonbuy). CucTembl ABYX U TPEX NMUHENHBLIX
ypaBHeHui. [NMpaBsuno Kpamepa. Bektopbl. JINHeNHbIE onepaunmn Hag
BeKTOpaMu. HanpaenstoLme KOCUHyCbl 1 AnvHa Bektopa. CkanspHoe
npon3BedeHE BEKTOPOB U ero CBONCTBA. [nnHa BeKTopa M yron mexay
ABYMS BEKTOpaMu B KOOpAUHATHON popMe. YcroBne opToroHanbHOCTH
OBYX BEKTOpoB. BekTopHOe nponsseaeHne AByX BEKTOPOB, €ro CBONCTBA.
"eomeTpudecknin cmbicn. MNMpocTenilme NPUNoXeHUst BEKTOPHOIo
Nnpon3BedeHNs B Hayke N TexHuke. CMellaHHoe Npon3BeaeHme Tpex
BeKkTopoB. 'eomeTpudeckuit cmbicn. Matpuupl. Jencteusa Hag
mMaTpuuamu. PelleHne cucTeM NMHENHbIX ypaBHEHUA MATPUYHbIM
meTtoaom. MiccnegoBaHme cuctem obuiero Buaa. Npsmasi Ha NNOCKOCTU U
NMOCKOCTb B MPOCTPAHCTBE. YpaBHEHUS NPsSMON B NpocTpaHcTBe. KpuBble
BTOPOro nopsaka: oKpyXHOCTb, annunc, runepbona, napabona, nx
reomeTpuyeckme CBONCTBa U ypaBHeHUS. [ondpHble KoopauHaThl Ha
nnockoctu. Kpmsble B NONAPHbLIX KOOpAUHATAX.

1.2

dyHkums. ObnacTtb ee onpegeneHuns. OCHOBHbIE fiEMEHTapHbIE
dYHKLNUK, X CBOKCTBA U rpadukn. BeluncneHne npenenoB OyHKUWK.
MepBbit 3amevaTenbHbIn Npegen. Ymcno e. BTopol 3ameyaTenbHbIn
npeaen. CpaBHeHne 6eckoHeYHO manbix. Micnonb3oBaHne
3KBMBANEHTHbIX BECKOHEYHO MarbiX MPU BbIYMCNEHUN NPESENOB.
HenpepbIBHOCTb OYHKLNI B TOYKe. TOYKM paspbiBa N X Knaccugukaums.

1.3

TexHuKa HaxoXxaeHUst Npon3BogHoON. MNMponssoaHasi CNOXKHOM U obpaTHOWM
dpyHKUMK. OudbdepeHumpoBaHne PyHKUUKN, 3a0aHHbIX NapamMeTpudecku.
HaxoxaeHue anddepeHumana.

1.4

Mpasuno Jlonutans. NccnegosaHue yHKUUIA. MocTpoeHne rpacmkos.

1.5

KomnnekcHble yncna.

2.1

®yHKLUMKN HecKomnbkux nepeMeHHbIX. Obnactb onpeaenenus. MNpegen
dyHKUMK. HenpepblBHOCTL. YacTHble Npon3BoaHbIe. [onHbIN
anddepeHumarn, ero cBs3b C YaCTHbIMW MPOU3BOAHLIMU. YacTHble
Npon3BoOAHbIE N NOMHbIE AnddepeHLmarbl BbICLUMX NOPSAOKOB
OndbdepeHumpoBaHme HESIBHbIX YHKLNA. DKCTPEMYMbI HECKOSTBbKMX
nepemeHHbIX. Heobxoaumoe ycnosue akcTpemyma. Y CrioBHbIV
3KCTPEMYM
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Mogaynb
2

Homep
pasgena

CopaepxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI

2.2

HenocpeacTBeHHOe NHTErpMpoBaHue. 3ameHa NepemMeHHon B
HeonpeneneHHoM nHTerpane. IHTerpmpoBaHue no 4acTsam.
WHTerpnpoBaHune pauunoHarnbHblx apobeii . MHTerpnpoBaHue
MppaumoHanbHbIX BelpaxeHuin IHTerppoBaHne TpUroHOMeTPUYECKMX
BblpaxkeHuin KoHTponbHas paboTa

23

BbluncneHust onpeaeneHHbIX MHTErpanos. . IHTerpupoBaHue no 4acTsm.
3ameHa nepemeHHol B onpeaeneHHoM uHTerparne.

24

"eomeTpudeckne n mexaHmyeckue nNpUNOXKeHUs onpeaeneHHoro
nHTerpana. HecobcTBeHHbIe MHTerpanel ¢ 6eCKOHEeYHBIMY Npeaenamu u
OT HEOrpaHUYEHHbIX (PYHKLMNA.

3.1

OnddepeHumanbHble ypaBHeEHUSA nepBoro nopsaka. OnpegeneHve Tuna
anddepeHUnanbHOro ypaBHeH1st NepBoro nopsagka YpaBHeHUs,
JonyckaroLme noHmwxkeHne nopsaaka. JinHenHole anddepeHumansHbie
ypaBHEHUS C MOCTOSAHHbIMU KO3hbdmUmMeHTaMn. YpaBHEeHUS C NpaBom
YyacTblo crneynansHoro Buaa. PelleHne cuctem fiMHEenHbIX
anddepeHumnanbHbIX ypaBHEHUA C MOCTOSAHHLIMU KO3 MLUNEHTAMN.
O630pHoE 3aHATHE.

3.2

BblumcneHne oBOMHOIO MHTErpana B 4EKApTOBbIX U MOMNSPHBLIX
KkoopAuHaTax BblumcneHne TpOMHOro nHTerpana B 4eKapToBbIX,
LUMNMHOPUYECKMX, CHEPUYECKNX KOOpAMHATAX.

3.3

BbluncneHue KpMBOMMHENHOrO MHTErpana nepsoro poaa. Beluncnexve
NoBEPXHOCTHOro nHTerpana. CkansipHoe nosne. Beluncnexme rpagmMeHTa u
Npou3BOAHOM NO HanpasneHuio. BekTopHoe none. BeluncneHne notoka
HenocpeAcTBeHHO 1 no Teopeme OcTtporpaackoro-aycca. Beluncnenne
LMPKYNsumMm BEKTOpHOro nons. NoTeHuuansHoe BEKTOPHOE none.
Bbluncnenue paboTbl

3.4

Yucnoeble pagbl. CxogMMocTb 1 cyMma psagoB. Heobxogumoe ycnosue
cxogumocTn. MeToapl nccrnegoBaHMs CXOAMMOCTU pagoB. [locTaTouHble
NPU3HaKM CXOOAMMOCTU MNOMNOXUTENbHbLIX PAA0B. . 3HaKonepeMeHHble
psabl. CXoauMOCTb 3HaKoNepeMeHHbIX pSgoB, NPUGAnKEHHbIe
BbluMcneHnsi. ®yHKUMOHanbHbIe psigbl. O6nacTb CXogUMOCTU, MEeTOAbI X
onpegeneHus. CteneHHble paabl. Pag Tennopa. Pag MaknopeHa.
PasnoxeHue pyHKUMI B cTeneHHble psabl. [NpuMeHeHne cTeneHHbIX
PSA0B B MPUBIMKEHHbBIX BbIYUCEHUSAX.

3.5

PasnoxeHne yHKUMIA B TPUroHOMeTpudeckne psigbl Pypoe.
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Moaynb

Homep
pasgena

CopaepxaHue nNpakTU4ecKkUX(CEMUHaAPCKNX) 3aHATUI

4.1

®yHKUMM KOMMMEKCHOro nepemeHHoro. AunddepeHumpoBaHue yHKUN
KOMMJSIEKCHOro nepemeHHoro. Ycrnosue Kowun-PumaHa. MHTerpmpoBaHue
OYHKLMIA KOMMNIIEKCHOro NepeMeHHoro. VIHTerpansHas copmyna Kowwn..

4.2

CamocrTosTenbHasn paboTa

4.3

HenocpeacTBeHHbI NOACHET BEpPOATHOCTEN. [eomeTpuyeckne
BEPOSATHOCTU. TeopeMbl CIOXKEHNA N YMHOXEHWS BEPOATHOCTEN.
dopmyna nonHon sBeposaTHocTU. Popmyna baneca. NocnegoBaTenbHOCTb
He3aBMCUMbIX UchbiTaHun. Popmyna bepHynnu, Myaspa-Jlannaca,
MyaccoHa. [InckpeTHble crny4variHble BENUYMHLI. Psig pacnpegenexus.
dyHKUMS pacnpeaenenus, ee ceonctea. MatemaTnyeckoe oxungaHue mn
aucnepcust AUCKPETHOW CrlydanHoW BenuynHbl. HenpepbiBHbIE
crny4vanHble BENUYMHbI. PYHKUUSA pacnpeneneHns, NoTHOCTb
pacnpegeneHus, nx B3anmMocBa3b 1 cBoMCTBa. MaTtemaTtuyeckoe
oXngaHue n gucnepcust HENPEepbIBHOM CNyYanHOW BENNYMHBI. 3aKOHbI
pacnpeneneHns HenpepbiBHOW Cry4YanHoOW BennymHbl. HopmanbHoe
pacnpeneneHue. dyHkuuun perpeccun. KosapmaunoHHas matpuua.
KoadhdpmumeHTbl koppensummn. 'eHepanbHas COBOKYMHOCTb M BblOOpKa.
BapuaumoHHbin pag. M'mctorpamma, amnmpuyeckas pyHKUnS
pacnpepneneHusi, BbIbopovHas cpeaHsast u aucnepcus. Ctatuctudeckme
OLIEHKN reHeparnbHom cpeaHen n gonu. MNMorpeLlHoCcTb OLEHKMN.
[oBeputenbHasi BEPOATHOCTb U AOBEPUTENbHbIN UHTErparn.
Onpepenexne Heobxogmmoro obbema Bblbopku. CTaTUCTMYecKas
nposepka rmnotes. Kputepui MNMupcoHa. Ctatuctnyeckme Metoabl
00paboTKkM aKCNepUMEHTarbHbIX OAHHbIX.

3aouHana dhopma

Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKkMX(CEMUHaAPCKNX) 3aHATUI

1.1

BbluncrnieHne onpegenutenen BTOPOro U TpeTbero NopsiakoB. Cuctemsl
OBYX U TpeX NUHeNHbIX ypaBHeHui. MNMpasuno Kpamepa. BekTopbl.
INvHenHble onepauunun Hag BekTopamu. CkansgpHoe npousseaeHue
BEKTOPOB U ero cBoncTBa. BekTopHoe npounsseneHne AByx BEKTOPOB, ero
csoicTBa CmellaHHOe NpousBefeHne Tpex BeKTopoB. MaTpuupbl.
Oencteua Hag maTpuuamn. PelueHne cuctem NMHERHbIX ypaBHEHWIN
MaTpuyHbIM MeTodoM. NccnegosaHue cuctem obuero suga. MNpamasa Ha
NNOCKOCTM M NNOCKOCTb B MPOCTPaHCTBE. YpaBHEHUS NPsSIMON B
npocTtpaHcTBe. Kpusble BTOPOro nopsaka: OKpYXHOCTb, 3SIMUMC,
rmnep6ona, napaborna, ux reoMeTprMyYecKMe CBONCTBA U YPaABHEHUS.
MonspHble KoopAnHaTLI Ha NNOCKOCTU. KpuBble B MOMNSPHbIX
KoopauHaTax.
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Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI

1.2

®yHkumna. Obnacte ee onpegeneHnsa. OCHOBHbIE 3fIEMEHTapHbIE
dYHKLMK, X CBOMCTBA U rpadmkun. BelumcneHne npeaenos pyHKLmnn.
MepBLIN 3ameyvaTenbHbIM Npegen. Yncno e. Bropon 3amevaTerbHbIn
npegen. CpaBHeHne 6eckoHe4YHO Marnbix. Micnonb3oBaHue
3KBUBANEHTHbIX 6E€CKOHEYHO MarbIX MPY BbIYMCIEHUN NPEaEnoB.
HenpepblBHOCTb OyHKLUMI B TOUKE. TOYKM pa3pbiBa U UX Knaccudumkaums.

1.3

TexHuka HaxoXaeHUs1 NPon3BogHoN. NponssogHasa CNOXHOM 1 obpaTHOM
dyHKuMK. OnddepeHumpoBaHne yHKUNKN, 3a0aHHbIX NapamMeTpuyecku.
HaxoxgeHue andbdepeHunana

1.4

Mpasuno Jlonutans NUccnepgoeaHue yHKUMI. [ocTpoeHue rpadmkos.

1.5

KomnnekcHble Yncna.

2.1

PyHKUMM HecKonbkux nepeMeHHbiX. Obnacte onpegenenus. MNMpenen
dyHKUMK. HenpepblBHOCTb. YacTHble NnponssogHble. [MonHbIN
anddepeHumarn, ero cBsidb C YaCTHbIMWU MPOU3BOAHbLIMU. YacTHbIe
NPOM3BOAHLIE N MNONHbIE AnddepeHLMarnbl BbICLUMX NOPSOKOB
OnddepeHunpoBaHme HesABHbIX (PYHKLNA SKCTPEMYMbl HECKOSTBbKNX
nepemMeHHbIX. Heobxoammoe ycnoBme akCcTpemyma.

2.2

HenocpeacteeHHoe nHTerpnpoBaHne. 3amMmeHa nepeMeHHoON B
HeonpeaeneHHoM nHTerpane. IHTerpmpoBaHue no YacTsam.
WHTerpnpoBaHne pauuoHaneHbix gpobeii . MHTerpnpoBaHme
nppauunoHarsbHbIX BblpaxkeHUn VIHTerpypoBaHue TPUroHOMeTpUYeCKnx
BbIpaXXeHWMN.

23

BbluncneHus onpeaeneHHbIX NHTerpanos. VIHTeI'pVIpOBaHVIe Nno 4acTt4am.
3ameHa nepemeHHoﬁ B onpengeneHHomM nHrterpane

24

"eomeTpunyeckne n mexaHmyeckne nNpUNoXeHnst onpeaeneHHoro
nHTerpana. HecobcTBeHHble MHTerpansl ¢ 6eCKoOHeYHbIMK NpeaenamMmm n
OT HeorpaHNYeHHbIX OYHKLNA.

3.1

OndbdepeHumanbHblie ypaBHEHUS NepBoro nopsiaka. OnpeaeneHve Tuna
andepeHUnansHOro ypaBsHeHMs NepBOro nopsiaka YpasHeHUs,
AonyckarLme noHmwkeHne nopsaaka. JinHenHole andpdepeHumanbHble
YypaBHEHUS C NOCTOSIHHbIMU KO3hpnumeHTamun. YpaBHeHns ¢ npaBon
YacTbio crneLumansHoro Buaa.
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Mogaynb

Homep
pasgena

CopaepxaHue NpakTU4ecKUX(CEMUHaAPCKNX) 3aHATUI

3.2

BbluncneHne OBONHbBIX U TPOWHBLIX MHTErParnoB B 4eKapTOBbIX U
NONSAPHBLIX U LUIMHAPUYECKMX KOOpAMHaTax

3.3

BbluncneHune kpuBonNMHENHOro MHTerpana nepsoro poaa. CkanspHoe
none. BbluncneHne rpagmMeHTa u NPoON3BOAHON NO HaNpPaBEeHMHO.

3.4

Yuncnoeble pagbl. CxoAMMOCTb U cyMMa psifoB. [locTaTouHbIE MPU3HAKK
CXOOMMOCTW NONOXUTESNbHbBIX PAAO0B. . 3HAKONEPEMEHHbIE PAabI.
CxoanmocTb 3HaKONEpPEMEHHbIX PSA0B, NPUBAMKEHHbIE BbIYMCNEHUS.
dyHKUMOHanbHbIe psagbl. O6nacTb CX04MMOCTU, METOAbI X
onpeaeneHus. CteneHHble psabl. Pag Tennopa. Pag MaknopeHa.
PasnoxeHune dyHKLMI B cTENEHHble psabl. [puMeHeHne CTeneHHbIX
pSO0B B MPUOMMKEHHBIX BbIYUCIEHMUSIX.

3.5

Pagbl ®ypbe. MNpakTyecknuin n rapMoHUYECKUIA aHanua.

4.1

(DyH KU KOMMJ1eKCHOro nepemMmeHHoro.

4.2

YncneHHble MeToabl

4.3

HenocpeacTeeHHbIN noacyeT BePOATHOCTEN. TeopeMbl CIIOXEHUS U
YMHOXeHus BepoATHocTen. dopmyra nonHom BeposTHocTU. dopmMyna
baneca. lNocnegoBaTenbHOCTb HE3aBUCUMbIX UCTbITaHWU hopmyna
BepHynnu. uckpeTHble cnyyanHble BenuyuHbl. Paa pacnpegeneHus.
dyHKUMA pacnpenenernsi, ee ceoncTea. MatemaTuyeckoe oxungaHue u
ancnepcnst AUCKPeTHOW cryvyanHonm BenuymHbl. HenpepbiBHbIE
crnyJvanHble BeNUUYMHbl. PyHKLUA pacnpeneneHns, noTHOCTb
pacnpeneneHuns, nx B3anmMocs43b 1 cBoncTBa. MatemaTtunyeckoe
OXMAaHUe N ONCNEPCUst HEMPEPLIBHOWM CIy4amHOW BENNYUHBI. 3aKOHbI
pacnpefeneHnst HenpPepbIBHOW CNyYanHOW BeNnYMHblI. HopmarnbHoe
pacnpegeneHue. 'eHepanbHas COBOKYNHOCTb M BbIOOPKa.
BapuauunoHHbin pag. M'mctorpamma, amnmpuyeckas pyHKUng
pacnpegeneHus, BbiIbopoyHasi cpegHsasa n aucnepcuns. Ctatuctuieckue
OLeHKM reHepanbHon cpeaHer 1 gonu. MNMorpelHocTb OLEeHKN.
[doBeputenbHasa BEPOSTHOCTb U OBEPUTENbHbIN UHTErparn.
Onpeaenenne Heobxoammoro obbema Bbldopkn. CTaTncTUdeckas
nposepka runotes. Kputepuin MNMupcoHa. Ctatuctnyeckme Metoabl
006paboTKM SKCNepUMeHTanbHbIX AaHHbIX.

3.4. NabopaTopHbIe 3aHATUA
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3.5. OpraHusaums camoCcToATeNbHOW paboThbl

Ou4Hasna hopma

CopeprxaHne matepuana

Homep o
Moaynb asnena BbIHOCUMOrO Ha CaMOCTOATENbHOE Bugbl camocTosTensHOM paboThl
P n3yyeHue
- N3yyeHune Teopun. PelueHne
OnemeHTbl NIMHENHOM anrebpsbl 1
1 1.1 o TMNOBbIX 3agad. PedepaTt no teme
aHanuTU4YecKkon reomeTpun
«KpuBble BTOpoOro nopsaka.
M3y4yeHune Teopun. PelueHne
1 12 BeeaeHne B MatemaTmnyeckmm TMNOBbIX 3afad. PedhepaTt
' aHanus «lMpeobpaszoBaHus rpacmkoB
aneMeHTapHbIX QYHKLMA»
nddepeHumnansHoe
Andocpepeny o . M3yyeHne Teopun. PelieHve
1 1.3 ncuncneHmne OyHKUMA 0gHOM
g TUMNOBbLIX 3a4ay
nepemMeHHon
MpymeHeHune
1 14 anddepeHumnanbHoro M3y4yeHune Teopun. PelueHne
' ncYMCneHnsa Ansa nccnegoBaHus TUMNOBLIX 3aay.
PYHKLMI 1 NOCTPOEHUS rpadnkoB
M3y4yeHune Teopun. Pedhepar.
1 1.5 KomnnekcHble uncna «M3BneyeHue kopHen ns
KOMMMEKCHOro yncnay
M3yyeHue Teopun. PelleHne
2 2.1 @YHKUMM MHOTUX NEPEMEHHbIX
TUMNOBLIX 3a4au
. M3y4yeHune Teopun. PelleHne
2 2.2 HeonpeneneHHbl nHTerpan
TUNOBLIX 3a4ay
. N3y4yeHue Teopun. PelleHne
2 2.3 OnpeaeneHHbi nHTerpan y P
TUMNOBbLIX 3a4au
MpunoxeHna onpegeneHHbIX
M3yyeHne Teopun. PelieHve
2 2.4 nHTerpanoB. HecobCcTBEHHbIE
TUMNOBLIX 3a4au.
UHTErpansl.
3 31 OOGbIKHOBEHHbIE MsyyeHne Teopun. PelleHve
' anddepeHumanbHble YpaBHEHUS | TMMNOBLIX 3aga4v
N3yyeHune Teopun. PelueHne
3 3.2 KpaTHble nHterpansol y P
TUMNOBLIX 3aay.
KpuBonuHenHsle n
N3yyeHune Teopun. PelueHne
3 3.3 NOBEPXHOCTHLIE MHTErparn.l.
TMNOBLIX 3aJau
Teopus nons
3 34 Yucnosble 1 yHKUMOHAmNbHbIE M3yyeHue Teopun. PelleHue
' psaabl TUMNOBLIX 3aJaHNN.
3 35 Pagbl ®ypbe. MNpakTnyeckun M3y4yeHune Teopun. Peluenne

FapMOHVI‘-IeCKVIVI aHanm3

TUMNOBbIX 3a4aHUN
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CopepxaHne matepuana

Homep -
Mogaynb asnena| BB'HOCHMOrO Ha camocTosTenbHoe Buabl camocTosTensHom paboThl
pasn n3yyeHune
Teopusi OYHKLUNI KOMMIEKCHOro
4 4.1 pus yHKy M3y4yeHune Teopuun. PelleHune 3agad
NnepemMeHHoro
M3y4yeHue Teopun. Pedpepar.
4 4.2 YucneHHble meToabl «lpUMEeHeHNE YNCNEHHbIX METOAOB
npu peLLeHNN NPaKTUYECKMX 3aday»
Teopus BepositTHocTen OCHOBHbIE
M3y4yeHune Teopun. PelleHne
4 4.3 NOHATMA U MeToAbI

MaTeEMaTMYECKON CTaTUCTUKK

TUNOBbIX 3adau

3aoyHas dopma

Mozynb Homep | CopepxxaHue matepuana BbIHOCUMOIO Ha Buabl camocTosTENbLHOM
Y pasgena CaMOCTOSATENBHOE U3yYeHune paboThbl
Lo 3y4eHune Teopum.
OnemeHTbl IMHenHon anrebpbl 1 y
1 1.1 o PelleHne KOHTPObHOM
aHanuTU4yeckon reomeTpun
paboTbl Ne1.
UsyyeHne Teopun.
1 1.2 BBegeHue B maTeMaTmMyeckun aHanus PelleHne KOHTpOIbHOM
paboTbiNe1.
3y4yeHune Teopum.
OuddepeHunansHoe ncumcneHve y P .
1 1.3 DYHKLIMIA OHOM NEPEMEHHOI PelleHne KOHTPObHOMN
y P paboTbiNe1
MpymeHeHne and. ucunucneHns ang 3y4yeHune Teopum.
1 1.4 nccnenoBaHnsa PyHKLMA N NOCTPOEHNS PelleHne KOHTPOSbHOWN
rpacpmkoB paboTbiNe1
N3yyeHune Teopun.
1 1.5 KomnnekcHble yncna PelueHne KOHTPOSbHON
paboTbiNe1
UsyyeHne Teopun.
2 2.1 OYHKUMM MHOTUX NEPEMEHHbIX PelueHne KOHTPOSIbHON
paboTbiNe2
M3yyeHne Teopun.
2 2.2 HeonpeaeneHHbii nHTerpan PelleHne KOHTPObHOWN
paboTbl Ne2
M3yyeHne Teopun.
2 2.3 OnpenenexHbi nHTerpan PelleHne KOHTPOSbHOWN
paboTbl Ne2
N3yyeHune Teopun.
2 24 HecobcTBeHHbIE MHTErpanbI PelleHne KOHTPObHOM
paboTbl Ne2
NsyuyeHne Teopun
OObIKkHOBEHHbIE AndhdepeHUmanbHble s
3 3.1 Ancbcpepeil PelueHne KOHTPOSTbHON

ypaBHEHUA

paboTbl Ne3
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Mogyrib Homep | CopepxxaHue matepuana BbIHOCUMOIO Ha Buabl camocToaTensHOM
y pasgena CaMOCTOSATENTbHOE U3yYeHne paboThbl
MN3yyeHne Teopun.
3 3.2 KpaTHble nHterpansl PelleHne KOHTPObHOWN
paboTbl Ne3
o M3yyeHne Teopun.
KpuBonuHenHble U NOBEPXHOCTHbIE y
3 3.3 PelleHne KOHTPOSbHOWN
WHTerpanol. Teopus nons
paboTbl Ne3
N3yyeHne Teopun.
3 3.4 Yucnosble U yHKLMOHamNbHLIE paabl PelleHne KOHTPOIbHOMN
paboTbl Ne3
Pagbl dypbe. NMpakTuyeckni
3 3.5 Asl Byp P M3yyeHne Teopun.
rapMOHUYECKUA aHanu3
. U3y4eHune Teopum.
Teopusa pyHKUMN KOMMNNEKCHOMO o
4 4.1 PelleHne KOHTPObHOWN
nepeMeHHoro
paboTtbl Ne4
4 4.2 YucneHHble meToabl N3yyeHune Teopun.
. M3yyeHne Teopun.
Teopusa BepoaTHocTen OCHOBHbIE NOHATUSA y
4 4.3 o PelleHne KOHTPOSbHOWN
1 MeTodbl MaTeMaTUYECKON CTaTUCTUKK
paboTbl Ne4
4. NHTepakTuBHbIe ¢hopMbl 0OpasoBaTesibHbIX TEXHONOIMMM
Homep | Bug y4ebHbix KonunyectBo
Mogaynb . O6paszoBaTeribHble TEXHONOMMMN
pasgena 3aHATUN yacos
1 1 nekuus MpeseHTaums - "Kpusble BTOporo nopsaka” 2
> 3 npakTnyeckoe | MNMpeseHTaums - "HYucneHHble MeToabl o
3aHdaTMe BblYMCNEHWI OnNpeaeneHHbIX UHTerpanos”
1, 2, 3, | npakTnyeckune
3 PabGoTa ¢ anekTpoHHbIMW pecypcamm 10
4. 3aHATUA
4 3 npakTnyeckue | PelueHne keic - 3agad no teme 10
3aHATUA "MaTemaTudeckasa ctatuctuka”

5. ®doHA OLEeHOYHbIX cpeacTB And npoBeaeHUA TeKyLwero KOHTponsa u

doHA oLIEHOYHbIX CPeacTB

NPOMEXYTOYHOM aTTecTaumMm oby4yaloWmxca No gucumnninHe (moayno)

6. YueGHO-MeTOAUYECKOE M MH(POPMALMOHHOEe obecnevyeHne AUCUUNITUHDI

6.1. OcHoBHasa nuTepaTypa

6.1.1. NMNeyvyaTHbIe UsgaHusa
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http://work.zabspu.ru/fos/16/167/21.05.04%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0%D0%93%D0%9F15%D0%B3.pdf

1. BepmaHh, I"H. C6opHMK 3agay No Kypcy matemaTudeckoro aHanmsa : yveb. nocobue / I H.
BepmaH. - 22-e n3a., nepepab. - CaHkTt-lNeTepbypr : Mpodeccus, 2008. - 432 c. : un. - 217-62.
196

2. NucbMeHHbIn, OMuTpuin TpodhuMoBUY.

KoHcnekT nekuuMrh no BbICLLEN MaTemaTuKe : NOoMHbi Kypc / [ucbMeHHbIn OMutpui
TpodumoBmu. - 7-e u3g. - M. : Anpuc-lpecc, 2008. - 608c. : un. - ISBN 978-5-8112-3118-8 :
176-46. 50

3. KysHeuos, JleoHna AHTOHOBMM.

COopHUK 3agay no BbICWIEN MaTemaTuke. TunoBble pacdeTbl : y4yeb. nocobue / KysHeuos
JleoHna AHTOHOBMM. - 11-e n3g., ctep. - CaHkT-lNeTepbypr : JlaHb, 2008. - 240 c. - (Y4ebHukn
ans BysoB. CneuunansHasa nutepaTtypa). - ISBN 978-5-8114-0574-9 : 285-00. 101

6.1.2. U3paHua us 3B6C

1. MatemaTtuyeckun aHanuns: OyHKUMM HECKOIbKMX NMEepPEeMEHHbIX [ONeKTPOHHLIN pecypc] : cO.
wHa. 3agaHun / E.IL TnoTtHukosa, C.B. JleBko; nog ob6uw,. pea. E.I. MnoTHMKoBoW. -2-e 13a.,
ctep. - M. : ®ITINHTA, 2014." - http://www.studentlibrary.ru/book/ISBN9785976518414.html

2. Teopusi BEpPOSITHOCTENW M MaTemaTudeckas CcTaTUCTUKa [DNEKTPOHHbIN pecypc] : y4deb.
nocobme / E. H. TyceBa. -5-e wu3g., crtepeotun. - M. : OJIMHTA, 2011. -
http://www.studentlibrary.ru/book/ISBN9785976511927 .html

6.2. lononHuTenbHaa nutepaTypa
6.2.1. NeyaTHble U3gaHus

1. Anrebpa n reomeTtpus : yy4eb. nocobue. Y. 1 / lompave Bnagnmup VMeaHosuu [n gp.]. -
Yura : Yutly, 2008. - 121 c. : un. - ISBN 978-5-9293-0386-9 : 6/u. 260

2. O306a, VpmHa bopurcoBHa.

OunddepeHumnanbHble ypaBHEHUsT BbICWIMX MopsgkoB @ yved. nocobue / [3wba WpuHa
BopucoBHa. - Yuta : Yntl'yY, 2011. - 202 c. - ISBN 978-5-9293-0593-1 : 142-00. 273

3. IleckoBa, ManuHa AHaTonbeBHa.

TexHuka gudpcpepeHumnpoBaHns yHKUUKM O4HOM nepemeHHon : y4eb. nocobue / JleckoBa
ManuHa AHaTonbeBHa, MuHaeBa MapuHa leHHagbeBHa. - Yuta : YutlY, 2008. - 122 c. : Tabn. -
63-00. 97

4. INeckoBa, TaTtbsiHa .MuxannoBHa.

Bbicwasa matemaTuka : y4eb. nocobue. Y. 4 / T. M. JleckoBa. - Yuta : Untl'yY, 2007. - 171 c. -
94-00. 63

5. leckoBa, TaTtbsasHa MunxannosHa.

MatemaTudeckas ctatuctmka B ropHom gene : y4eb. nocobue / JleckoBa TaTbsiHa
MwuxannosHa, MaTty3oBa Jlecs AnekcaHapoBHa. - Yuta : 3a6l'y, 2014. - 110 c. : un. - ISBN
978-5-9293-0979-3 : 85-00. 70+e

6.2.2. UspaHusa n3s 36C
Ha yCMOTpeHne obyuvaroLerocs
6.3. ba3bl gaHHbIX, MHPOPMALUOHHO-CNPABOYHbI€ N MOUCKOBbLIE CUCTEMbI

1. https://e.lanbook.com/ QnekTpoHHO-O0MbnMoTevHasn cuctema «M3gatenscTBo «J1aHby.

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

3. http://www.studentlibrary.ru/ 3nekTpoHHO-O6MbnoTeuHas cuctema «KOHCynbTaHT CTygeHTay.
4. http://lwww.edu.ru ®egepanbHbin noptan «Poccuiickoe obpasoBaHme».

5 . http://window.edu.ru UHdopmaumoHHaa cuctema «EguHoe okHO  pgoctyna K
obpasoBaTenbHbIM  pecypcam»  npegocTtaBnseTr  cBOOOAHbIM - JOCTyn K Kartanory
obpasoBaTenbHbIX  MHTepHeT-pecypcoB U MOMHOTEKCTOBOW  3MEKTPOHHOM  y4ebBHo-
MeToanyeckon ombnunoteke ansa obuiero n npodeccnoHansHOro obpasoBaHus.

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

7. http://eqworld.ipmnet.ru/ru/library.htm YuebHas dusunko-matemaTndeckas ombnmorteka.

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

9. http://www.benran.ru/ BuénmoTteka no ecteCTBEHHLIM HayKaMm.
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10. http://studentam.net/ SnekTpoHHasa GubnmoTeka y4ebHNKOB

7. NepeyeHb NporpamMHoOro obecneyeHus

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

MporpammHoe obecneyeHne cneunanbHOrO Ha3HaYeHUs:

8. MaTepMaano-TeXHqucxoe obecnevyeHne AUCLMUNIINHbBI

672000, r. Ynta, yn. KactpuHckas 1 aya 09-105 YuebHas aygutopus npegHasHadeHa ans
NPOBEAEHNA 3aHATUA JEKUMOHHOIO TWMa, 3aHATMA CEMUHAPCKOro Twuna, rpynmnoBbiX U
WHONBMAYAmNbHbIX KOHCYNbTALWUIA, TEKYLLErO KOHTPOMS U MPOMEXYTOYHOM aTTecTaumm Komnnekr
cneumanbHon y4ebHon mebenu. [locka ayamtopHas

MynbTUMeAnnHbIN NPOEKTOp C akpaHoM «Acer X 1240»

Hoctyn k cetn WHTepHeT u obecneyeHne p[ocTyna B SNEKTPOHHYHO WHEGOPMaLNOHHO-
obpasoBaTenbHyH0 cpeay opraHusauum.

672000, r. YuTta, yn. KactpuHckasa 1 , ayg. 09-309 YueOHasa ayauTopusa npegHasHaveHa gns
NPoOBEeAEHNA 3aHATUN  NEKUMOHHOro Tuna, 3aHATUA CEMWHAPCKOro Tuna, rpynnoBbIX W
VMHOMBUAYANbHbLIX KOHCYNbTALMA, TEKYLLIErO KOHTPOSS U NPOMEXYTOYHOW aTTecTaumm Komnnekr
cneunanbHon y4ebHon mebenu. [Jocka knaccHas.

Ooctyn k cetm WHTepHeT un obecnevyeHne [OOCTyNa B 3NEKTPOHHYH MHAOPMALMOHHO-
obpa3oBaTenbHyO cpeay OpraHu3auum.

672000, r. Yuta, yn. KactpuHckas 1 aya. 09-204 YuebHas ayautopust onsi npoBedeHus
3aHATMN NEKUMOHHOro TuNna, 3aHATMW CeMMHapPCKOro Tuna, rpynnoBblX W UHAMBMAYaNbHbIX
KOHCYIbTaUMn, TeKyLlero KOHTPOoNs M NpoMeXyToyHou attectaumm KomnnekT cneumasnbHOW
y4yebHon mebenu. [locka mapkepHas

HDoctyn k cetm WHTepHeT un obecnevyeHne [AOCTyNa B SMEKTPOHHYH MHAOPMaLMOHHO-
obpasoBaTenbHyo cpeay opraHnsaumm

672000, r. Yuta, yn. KactpuHckasa 1, ayg. 09-518. YuyeGHas ayautopus ans npoBefeHus
3aHATMI JEKUMOHHOIO TWMa, 3aHATUA CEeMUHAPCKOro Tuna, rpynnoBbIX U WUHOAUBMAYaANbHbIX
KOHCYNnbTauui, TEKYLLEero KOHTPONSA W MPOMEXYTOYHOM atTtecTtaumm Komnnekt cneumanbHomn
yyebHon mebenu. [locka ayautopHasa menoBas.

MynbTumeannHoe o6opyanoBaHue: NPOEKTOP, CTaUMOHAPHLIN 3KpaH, MEPEHOCHOM HOYTOYK.
Ooctyn 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 W  OUMNMOMHOrO  NPOEKTUPOBaHWHA, CcamMocTosTenbHoM paboTbl  KomnnekT
cneumanbHon y4ebHoln mebenu.

Mnottep Canon imagePROGRAF iPF605; CkaHep Colortrac Smartlf SC25; konnpoBanbHbIi
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 peKkomMeHaaunun no opraHn3aunm ndydyeHmna gucumniHbl

lMpenogaBaHue AWCUMNAMHBLI CTyAeHTaMm O4yHOW opMbl OBydeHua nogpasgendeTcs Ha
npoBefeHne NEeKLUNOHHBbIX Y NPaKTUYeCKNX 3aHATUN. Ha NeKLMOHHbIX 3aHATUSIX NpenogaBaTerb
uanaraet TeOpeTUYEeCKUn martepuarn, NpegyCMOTPEHHbIN Yy4yebHOW nporpamMmon, u paet
BO3MOXHOCTb CTYAEHTY B KOHLUE rnekuuu 3agaTtb nogdsuBLIMECH BoMNpocbl. CTyaeHTy
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peKoMeHOYeTCSA BECTU KOHCMEKT NeKLMK. Ha npakTUyecknx 3aHATUAX TeopeTUYECKNA maTepuan
3akpennseTcsa pewweHneM 3agad. CTygeHT OOMKEH NoAroTOBUTLCS K MPaKTUYECKOMY 3aHATULO,
T.€. N3y4nTb TEOPUI0 MO COOTBETCTBYIOLLEN TEME, BbIMOMHUTE AOMAalLHee 3adaHue. Ecnv npu
CaMOCTOSITENbHON paboTe BO3HUKM TPYAHOCTM B MOHUMAaHUM TEOPETUYECKOrO MaTtepuana unm
peleHnn 3agayum, To cneayeTt Y4eTko chopMynMpoBaTh BOMNPOC M 3afaTb €ro npenogaBatento
Ha NPaKTUYECKOM 3aHATUMN UM Ha KOHCYNbTauumn (0ObIYHO BPEMSI KOHCYNbTaUWUA yKasbiBaeTCcs
B pacnmcaHumn KOHCynbTauun npenogasatenen kadeapsbl).

B HacTosilee Bpems OonblIOe 3HAa4YeHMe MMEET camocTosATeNbHasl paboTta CTyaeHTa, KoTopas
BKMto4YaeT B cebs u3ydeHWe TeOopeTMYecKoro maTepuarna no KOHCnektam u y4vebHukam,
BbinonHeHne PP 1 npeanoXeHHbIX NpenogaBaTtesiemM AOMaLLHMX 3adaHni.

B TeueHme cemecTpa CTygeHTbl OTYMTLIBAOTCS MO W3YyYEHHbIM Temam: npenogaBaTerb
00BbABMAET B Ha4ane oyepenHoro pasgena nporpaMmmMbel 0 OpMe U CPOKE OTYETHOCTU (3alymTa
PI'P, konnokesuym, KOHTposfbHas paboTa, pecdhepar). Ha kadeape wnmeroTcs meTtogmyeckue
nocobus 1 MeToanYeckne pekoMeHgaumm no BCeM TemamM cemecTpa.

B cootBeTcTBUMM C y4eOHbLIM MMAaHOM MO OKOHYAHMIO CeMecTpa CTYAEeHT caaeT 3a4veT unm
ak3ameH. [penogaBaTtenb 3apaHee BblAaeT CTyAeHTaM BOMPOCHI K 3a4eTy UNKN 3K3aMEHY U
3HaKOMMT UX C KpUTEPUSIMUN OLIEHNBAHUSI.

lMpenogaBaHne AOUCUMMAMHBI CTyOEHTaM 3a04HOM (hopMbl OOydeHWs nogpasgensieTcss Ha
npoBefeHne NEKLUNOHHBIX N MPaKTUYECKNX 3aHATUN. Ha NeKLMOHHbIX 3aHATUSIX NpenogaBaTterb
uanaraet TEOpPEeTUYECKUI MaTtepuarn, NpPegyCMOTPEHHbIN Yy4ebHOW nporpaMmon, K paet
BO3MOXHOCTb CTYAEHTY B KOHLE NEeKUnn 3agaTtb MOSIBUBLLMECS BOMPOCHI, NPU 3TOM fEKUMN U
NPaKkTUYeckme 3aHATMS HOCAT OO30pHLIN  XapakTep, Tak kKak no ydebHomy nnaHy
npeaycMOTpeHO HebonbLIoe KONMMYEeCTBO ayAUTOPHbIX YacoB. OCHOBHOW y4ebHom paboTow
CTyAEeHTa 3a04HOM hopMbl OBYyUEHUS ABNSETCA camocToATeNbHast paboTta, koTopasi COCTOUT B
BbIMOSHEHMUM KOHTPOMbHOW paboThl. Ha kacdheape matemaTtnkm numetotcs obuine metogndeckme
yKa3aHus U KOHTPOJSIbHbIE 3a4aHUs!, KOTOPbIE CTYAEHT OOIMKEH MOMYYUTb CaMOCTOATENBHO.

B cooTtBeTcTBUM C y4ebHbIM MMaHOM MO OKOHYAHMIO CEMeCTpa CTyOeHT chaeT 3ayeT unu
ok3amMeH. K 3k3amMeHy wnM 3a4eTy CTyOEeHT [LOMNYCKalTCHA MPU  Hanmuyum MNPOBEPEHHOM U
3a4TEHHOW KOHTPOSIbHOM paboThl.

PaspaboTumk/rpynna paspaboTynkoB: JleckoBa TaTbaAHa MuxannosHa, oLEHT

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