Mporpamma ancumnnuubl "MatemaTuka"; 27.03.05 MiHHoBaTuka; npodeccop, A.H. (npodeccop) AmmHosa A.B.

MWUHWUCTEPCTBO OBEPA30BAHMUS 1 HAYKW/ POCCUINCKOW dEOEPALINA
denepanbHoe rocynapcTBeHHOE aBTOHOMHOE yYpeXaeHve
BbICLIEro NPodECCUOHaNbLHOro 06pasoBaHus
"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"

NHCTuTyT comsnkn

W OEF
wh PEL,
N “q

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHoctn KPY
Mpop. Taropcknin I.A.

" 20 r.

MporpamMmma AUCLMNNANHBI
Martematuka 61.5.8

HanpaeneHue nogrotosku: 27.03.05 - VIHHoBaTuka
[Mpodomnb NOArOTOBKN: HE NPEeyCMOTPEHO
KBanudgomkauns BbinyckHvka: 6akanasp

dopma 0by4eHuns: g4Hoe

S3bIk 0ByHeHMS: pyCCKUit

ABTOop(bl):
AmuHosa A.B.
PeueH3eHT(bl):
HenoneknH O.B.

COIrNMACOBAHO:

3asepyownin(as) kagenpoin: Cywkos C. B.

[MpoTokon 3acenaHns kagoeapbl No or" " 201 _r
Y4yebHo-mMeToamn4eckas kommccust MIHctutyta qom3|/||<|/|:

Mpotokon 3acenannsa YMK No oT" 201_r

PernctpaunoHHbin No

KasaHb
2017

PernctpaumoHHbI Homep

POHHEBE H
PCPITET

EMA KebY

‘UJ
FJ"]



Mporpamma ancumnnuubl "MatemaTuka"; 27.03.05 MiHHoBaTuka; npodeccop, A.H. (npodeccop) AmmHosa A.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbIn HoMep 5AE
Crpanunua 2 us 22. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuubl "MatemaTuka"; 27.03.05 MiHHoBaTuka; npodeccop, A.H. (npodeccop) AmmHosa A.B.

Mporpammy aucumnnuHbl paspabotan(a)(n) npodeccop, a.H. (Mpodeccop) AMmHoBa A.B. Kacbenpa
Teopuu OTHOCUTENbHOCTU U rpasuTaunn OTaeneHune pmsnku , Asya.Aminova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHns aucumnnuHbl "Martematmka" aBnsioTCs U3y4eHne TeopeTnyeckmux OCHOB
AMcbpepeHLManbHOro U MHTerpanbHoOro ncuncnernsi. CoBpeMeHHbI Hay4YHblii paboTHUK NN
WNHXEeHep OOMXeH B OCTAaTOYHOM CTEMNEHN XOPOLLOo BnadeTb Kak KnacCuyeckumu, Tak u
COBpPEMEHHbIMN MateMaTtuyecKUMmn MmeTogammn UCcnenoBaHns, KOTopble MOTyT NPUMEHATLCS B €ro
obnacTtu. Inst aT0ro HE0H6X0ANMO, NPEX e BCEro, UMETb HEOOXOAMMbIE 3HAHNS, YMETb NPaBUIbHO
obpawartbcsi ¢ MaTeMaTU4YeCKMM annapaTom, B YaCTHOCTW, MEeTO4aMN MaTeMaTUYeCKOro aHanmaa,
3HaTb rpaHuLbl 0OMNYCTUMOro UCMOb30BaHUSA paccMaTpuBaeMor MaTemMaTnyeckorm Moaenu.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.8 OucumnnmHel (Mogynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 27.03.05 NHHOBaTMKa 1 0THOCMTCS K 6a30BOW
(obwenpodpeccmnoHanbHomn) Yactn. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

ducunnnuHa HaxoomTtcs B nporpamme 1-ro, 2-ro n 3-ro ceMecTpoBs Mno npoduso noaroTosku b1i.
MaremaTtnyecknin n ecteCcTBeHHO-Hay4HbI uukn, wnudop b.1.68. Lna oceoeHns oncumnnuHol
HeobXxoAMMbl XOpOoLWKMe 3HaHMS anredbpbl U reoMeTpumn B 06 beMe cpeaHeit Wwkonbl. JucumnnnHa
SBNSETCS OQHOM N3 OCHOBHbIX, HE0OX0AMMa ANS U3yHeHUst BCEX PM3NYECKUX KYPCOB U ANS
ycrnewHown npodpeccuoHanbHOM AeATeNbHOCTU.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN
OK'4 6
(OBLIEKYNIbTYpHbIE CMNOCOBHOCTBIO NTIOFMYECKN BEPHO, apryMEHTUPOBAHHO U SICHO
KOMMETEHLIN) CTPOMUTb YCTHYIO M NMUCbMEHHYIO Peyb
OK-8 CMOCOBHOCTLIO NMPUMEHSITb MaTeMaTMYecKuii annapar, MeTobl
(0bLweKynbTypHbIE ONTUMU3ALIKN, TEOPUN BEPOSTHOCTEN, MaTeMaTn4ecko
KOMMEeTeHLMW) CTaTUCTVKM, CUCTEMHOrO aHann3a ans NPUHATUAS PeLeHnit
k17 CNocobHOCTbIO padpabaTbiBaTb KOMMbIOTEPHbIE MOLENN
ncenenyembix NPOLECCOB U CUCTEM

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. DONXeH 3HaTb:

TeopeTnyeckne OCHOBbI MaTeMaTU4yeckoro aHannaa n teopun augodpepeHumanbHbiX ypaBHEHN
2. DONTXEH yMeTb:

MNCMNONb30BaTh 3HAHME TEOPETUYECKNX OCHOB MaTeEMATUYeCKOro aHanmaa n anddepeHumanbHbIX
ypPaBHEHWIA NpY aHann3e PasnnyHbIX YHKUWUIA, NCMONb30BaTb TEOPETUYECKNE MOHSATUS U
npakTU4eckne Metodpl NPy peweHnn 3anay, BO3HUKAKWMX B pasnnyHbIX (OU3NYECKMX Kypcax

3. 0OMXEeH BnageTb:

Bnanetb OCHOBHbLIMM MOHATUSMU TEOPUU (OYHKLIUIA OLHOW N MHOTUX NMEPEMEHHbIX, MeToAaMM
ONpdEPEHLMPOBAHNS N MHTEMPUPOBAaHNS COYHKLIMIA, METOA4AMM PeeHns andogoepeHLmnanbHbIX
ypaBHEHUIA, Npuemamm paboTbl C psaamMu 1 UHTerpanamm o1 OYHKLNA MHOTMX NEPEMEHHbIX

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:
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Mporpamma ancumnnuubl "MatemaTuka"; 27.03.05 MiHHoBaTuka; npodeccop, A.H. (npodeccop) AmmHosa A.B.

B pe3ynbTate 0CBOEHUS AMCLMNINHBI 0OyYatoWMNACS OONXKEH AEMOHCTPUPOBATL CMOCOOHOCTb U
FOTOBHOCTb MPVMEHSITb TEOPETUYECKME OCHOBBI MaTEMATUYECKOro aHanmnaa n Teopmm
oncbcpepeHLManbHbIX ypaBHEHWI NPy aHanM3e pasnnyHblX YHKUWA, peweHnm 3aaay, BO3HMKaLWMX
B pasnnyHbIX oM3MYECKUX Kypcax

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Ob6was TpyaoeMKoCTb ANCLUMMANHBI cocTaBnsieT 14 3a4eTHbix(ble) eamHuL(bl) 504 yaca(os).

dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMINHBI 9K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 CEMECTPE;
9K3aMeH B 3 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucuUnIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHOM paborThbl,
N OucumnnunHel/ CemecTp clgﬁﬂgf;'a nx Tl(’gﬁgg:)lf)ocm TeK\I((LCI).I.:Tt:) $1sz”
Moayns Nek ImI'Ipal(wmecl(meJ1a60paTop|-||:|e
u 3aHATUA pa60TbI

Tema 1. BeegeHue B YCTHbIN onpoc
1 BbICLUYIO MaTEMaTuKy. 1 1-2 2 2 0

Tema 2. lpepnen i YCTHbIN onpoc
2. nocnenoBaTtentoHOCTH. 1 3-4 2 1 0

Tema 3. lNpepnen

dOYHKLMN. i YCTHbIN onpoc
3. HenpepblBHOCTb 1 58 4 4 0

PYyHKLNWN.

Tema 4.
4, (BMcbdepenHumanbioe | 4 | g 43 | g 12 0 Egggggnwaﬂ

" |ncuncneHne PyHKUUmn

OJOHOM NepeMeHHOM.

Tema 5. NHTerpanbHoe KoHTponbHas
5. [ucyncneHune goyHKUMU 1 14-18 5 21 0 pabota

OJHOW NepeMeHHOMN.

Tema 6.

OudbdepeHunanbHoe i YCTHbIN onpoc
6. ncymncneHne PyHKLum 2 1-5 10 20 0

MHOMMX NEPEMEHHbIX.

Tema 7. KpaTHble,

KPWBONMHENHbIE 1 i YCTHbIA onpoc
£ NMOBEPXHOCTHbIE 2 6-10 10 20 0

NHTerpanbl.
8. [Tema 8. Teopusimons. | 2 |11-14| 8 16 0 YCTHbIi onpoc
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Mporpamma ancumnnuubl "MatemaTuka"; 27.03.05 MiHHoBaTuka; npodeccop, A.H. (npodeccop) AmmHosa A.B.

Bugbl n yachbl
Pasmen ayauTopHOM paboThbl,
N .DMI(\:’ILI.VIHHMHI:I/ CemecTp cz;gg::a X T?g ﬁggr)socm TeK\{(':;'-:TTO g?::.prl
oy Mek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
KoHTponbHas

Tema 9. HYucnosble 1
S OYHKLMOHaNbHbl psabl. 2 15-18 8 16 0 pa6oTa

Tema 10. )
10.|TapMoHMYecKmit 3 14 | 8 12 0 YCTHbIiA onpoc

aHanms.

Tema 11.

ObbIKHOBEHHbIE YCTHbIN onpoc
1. andbgoepeHumanbHble 3 5-9 10 15 0

YPaBHEHNS.

Tema 12. JluHelHble YCTHbIN onpoc
12. YPaBHEHNS N CUCTEMBDI. 3 10-14 1 10 15 0

Tema 13. OneMeHTbl

. KoHTponbHas

Ka4eCTBEHHOW Teopuun i
13 IMcbapepeHLIManbHbIX 3 15-18 | 8 12 0 paborta

YPaBHEHWIA.

Tema . Itoroeas 1 0 0 0 Ok3ameH

goopma KOHTpons

Tema . Itorosas OKk3ameH

dopMa KOHTpOnNs 2 0 0 0

Tema . Itorosas Ok3ameH

dhopMa KOHTpOns 3 0 0 0

Wroro 90 166 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. BBepeHue B BbiCLLUYIO MaTeMaTUKY.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

AnemeHTbl Teoprn MHOXeCTB. OCHOBHbIE MOHSATUS U 3aKOHbI NOrMKK. KBaHTOPbI U UX CBOMCTBA.
dneMeHTapHbIe onepaunn Han MHoxecTBaMmu. NponasseaeHne MHoxecTB. MHoxecTBa
HaTypanbHbIX, paunOHaNbHbIX, BEWECTBEHHbIX U KOMMNEKCHbIX Yncen. PyHKLMS, unn oTobpaxeHue.
NHbekuus, clopbekuusi n buekums. ObpatHoe otobpaxeHne. Komnoauums otobpaxxeHui.
OTHowWweHne nopsaka. Ynopsioo4eHHoe v BMoNHe yropsioo4YeHHOe MHOXEeCTBO. MaxopaHTa.
MakcumyM. ToyHas BepxHsist rpaHb. OrpaHnyeHHoe MHOXeCTBO. MOHOTOHHbIE CRYHKLIUN.
BospacTatowue 1 ybbiBatowme goyHKLMN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MeTon nHaoykumm (L, |, €3). KombuHatopuka. (2 yaca) CnoxeHne, BblMUTAHNE, YMHOXEHNE,
LEeNeHne 1 BO3BELEHME B CTENEHb KOMMIEKCHOrO Ynucna. TpuroHomeTpuyeckas coopma
KOMMAEKCHOro yucna. HaxoxaeHne Moaynsa 1 aprymeHTa KomnnekcHoro yucna. dopmyna Myaspa.
(2 yaca) VI3BneyeHne KOpHS M3 KOMMNEKCHOro ymcna. (2 yaca)

Tema 2. lNpenen nocnepnoBaTeItOHOCTU.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Yucnoeas nocneposartenbHocTb. [penen nocnenosarensHocT. Kputepuin Kowm cxoanMmocTu
nocnenosartenbHOCTU. PyHOaMeHTanbHas nocnenosarenbHOCTb. Ycno Kkak npenen
nocnenosatenbHocTn. CBoMCTBa HECKOHEYHO Masbix NocnenoBatenbHocTen. OrpaHUyYeHHble 1
HeorpaHu4eHHble nocnenoearenbHoCcTU. Teopema BonbuaHo?Belepwtpacca. OCHOBHblE TEOPEMDI
o npegenax. HeonpeneneHHble BblpaXeHns.

npaktundeckoe 3aHsitne (1 yaca(os)):

KETPOHHBH
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Teopus npegenos. Yucnosble nocnenosaTtenbHOCTU. [lpenen YMcnoBom NocnenoBaTenbHOCTU.
Kputepuin Kown. ApudomeTtnyeckune ceonctea npenenos. lNepexon K npeneny B HepaBeHCTBAXx.
CywecTtBoBaHue npenena MOHOTOHHOW OrpaHUYEeHHON NOCNenoBaTeNbHOCTN.

Tewma 3. Npepen cpyHKkuun. HenpepblBHOCTb (PYHKLIMW.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

MoHaTne doyHkumm. MNpenenbHoe 3HaveHne goyHkumKn. HenpepbiBHOCTb. PyHKums. ObnacTb ee
onpeneneHuns. CnoxHole n obpatHble pyHKkumn. Mpadomk pyHkumn. OCHOBHbIE 3NIEMEHTAPHbIE
doyHKLMM, UX CBOMCTBA U rpadpukn. MNpenen n HenpepbiBHOCTb PYHKLUNN OEACTBUTENBHON
nepemeHHoi. MNpenen coyHKLMKN B TOYKE U HA BeCKOHEeYHOCTU. BeckoHeyHo Manblie 1 6ECKOHEYHO
6onbwue cyHkumn. Ceorictea npeaena cyHkumn. OQHOCTOPOHHUE Npenenbl. 3ameyaTesbHbIe
npenenbl. HenpepbIBHOCTb QOYHKLMKM B TOYKE. JloKanbHble CBONCTBA HEMPEPbIBHbIX (OYHKLMIA.
HenpepbIBHOCTb CNOXHOM 1 06paTHOW GoyHKLMIA. HENPEPBLIBHOCTb aneMeHTapHbIX OYHKLNIA.
OLOHOCTOPOHHSAS HeNPepPbIBHOCTb. TOYKKN pa3pbiBa, ux knaccudukaums. CpaBHeHE QOYHKLMNIA.
O-cumBonuKa. 9kBMBaneHTHble oyHKunn. CBOMCTBa (PYHKLUNIA, HENPEPbIBHbIX HA OTPE3KE:
OrPaHUYEHHOCTb, CYLIECTBOBAHNE HAMOOMbWEro N HAUMEHbBLLETO 3HAYEHWIA, MPOMEXYTOYHbIE
3HaveHus. Teopema 06 obpaTHOW GOyHKLIMN.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MoHaTne doyHKumm. MNpenenbHoe 3HaYeHne goyHkumMKn. HenpepbiBHOCTb. PyHKums. ObnacTb ee
onpeneneHuns. CnoxHole 1 obpaTHble pyHKumn. Mpadomk pyHkumn. OCHOBHbIE 3NEMEHTAPHbIE
doyHKLMM, UX CBOMCTBA U rpadpukn. MNpenen n HenpepbiBHOCTb (PYHKLUNN OEACTBUTENBHON
nepemeHHoi. MNpenen oyHKLMKN B TOYKE U HA BECKOHEYHOCTN. BeckoHeyHO Manblie 1 6ECKOHEYHO
6onbwue cyHkumn. Ceorictea npeaena cyHkumn. OQHOCTOPOHHUE Npenenbl. 3ameyaTesbHbIe
npenensl. HenpepbIBHOCTb QOYHKLMM B TOYKE. JloKanbHble CBONCTBA HEMPEPbIBHbIX (OYHKLMIA.
HenpepbIBHOCTb CNOXHOM 1 06paTHOW GoyHKLMIA. HENPEPBLIBHOCTb aNeMEHTapPHbIX OYHKLNIA.
OLOHOCTOPOHHSAS HENPepPbIBHOCTb. TOYKKN pa3pbiBa, ux knaccudukaums. CpaBHeHE QOYHKLMNIA.
O-cumBonuvKa. 9KBMBaNeHTHble oyHKunn. CBOMCTBA (PYHKLUNIA, HENPEPbIBHbIX HA OTPE3KE:
OrPaHUYEHHOCTb, CYyLIECTBOBAHNE HAMOOMbWEro N HAMMEHDBLLETO 3HAYEHWIA, MPOMEXYTOUHbIE
3HaveHus. Teopema 06 obpaTHOW GOyHKLIMN.

Tema 4. OudbdpepeHumanbHoe ncuucneHue PyHKLM oaHOMN NnepemMeHHOWN.
JIeKLMOHHOe 3aHsiTue (5 4yaca(oB)):

LdundbdepeHunanbHoe ncuncneHme PyHKUNn ogHom nepeMeHHon. MNoHaTrne doyHkumn,
ancbcpepeHumpyemoit B Touke. JudpcpepeHuman oyHKUMM, ero reomeTpmyeckuin cmoicn. Obuwee
npencrasneHne o Metonax nuHeapusaumu. lNponssoaHas OyHKUNW, ee CMbICN B Pa3/INYHbIX
3apadvax. Npasuna HaxoxaeHns NpPon3BoaHON 1 andgodpepeHumana. [NponssoaHas CAOXHON U
obpaTHoI hyHKUWMIA. VIHBaprMaHTHOCTb chopMbl andpdhepeHumnana. duddepeHunpoBaHmne QyHKLNIA,
3aJaHHblX napameTpunyeckn. Todkn akcTpemyma goyHkumn. Teopema depma. Teopembl Pong,
Narpanxa, Kown, nx npumeHexune. lNpasuno Jlonutans. NponssoaHbie n angodoepeHumansl BbICWMX
nopsakos. dopmyna Ternopa ¢ oCTato4HbIM YEHOM B doopme [leaHo 1 B doopme JlarpaHxa.
PasnoxeHne 0CHOBHbIX 3aneMeHTapHbIX OYHKLMIA No dpopmyne Tennopa. lNpumeHeHrne goopmynbl
Teinopa ons NpUbIMXeEHHbIX BbIYUCNEHNIA. YCNOBUS MOHOTOHHOCTM QOYHKLMN. DKCTPEMYM
oyHKLMKN, Heobxoammoe ycnosme. loctatoyHbie ycnosus. OTbickaHne Hanbonbwero n
HaMMeHbLWero 3Ha4yeHnin pyHKUMn, ougodbepeHumnpyemor Ha otpeske. iccnenosaHme BbinyknocTu
doyHKUMK. Toukn nepernba. AcMmnToTbl oyHKUMA. Obwas cxema ncenenoBanns yHKUMM 1
NoCTpoeHns ee rpadprka. Bektop-coyHKUMSA ckanspHoro aprymexTa. lNoHatve Kpusow, rnagkas
KpuBas. KacarenbHas k kpmson. KpusnaHa kpueon. Paguyc kpusnaHbl. [ naBHas Hopmarb.
BuHopmans. KpyyeHue kpuson.

npaktnyeckoe 3aHsitne (12 yaca(os)):
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OdudpdepeHunanbHoe ncumcneHme oyHKUnm ogHom nepeMeHHon. MNMoHatune doyHkumm,
ondogoepeHumpyeMoii B Touke. dudpdbepeHuman dyHKUUN, ero reometpudeckuin cmbicn. Obuiee
npencraeneHve o MetTodax nuHeapusaunn. [NponssoaHas PyHKUUKW, ee CMbICT B Pa3NNYHbIX
3apavax. [pasmna HaxoxneHns NponseoaHoN 1 auddepeHumana. NponssoaHas CNoXHOM 1
obpaTHo goyHKLMIA. IHBapmaHTHOCTb hopMbl AndocpepeHumana. dudgepeHumpoBaHme yHKLUNMA,
3adaHHbIX napameTpuyeckn. Toukn akcTpemyma goyHkumn. Teopema depma. Teopembl Pong,
Narpanxa, Kown, nx npumeHexue. MNpasuno Jlonutans. lNpondsogHbie 1 andpgoepeHumanbl BblCWNX
nopsakos. dopmyna Ternopa ¢ 0CTato4HbIM YEeHOM B doopme [leaHo u B doopme JlarpaHxa.
PasnoxeHne 0CHOBHbIX aneMeHTapHbIX OYHKLMIA No dpopmyne Ternopa. lNpumeHeHre doopmybl
Teinopa ans NpubANXEHHbIX BbIYUCTEHWIA. Y CNOBUS MOHOTOHHOCTM CPYHKUMUN. DKCTPEMYM
oyHKLMKN, Heobxoammoe ycnosme. loctatoyHble ycnosusi. OTbickaHne Hanbonbwero n
HaMMEeHbLWero 3Ha4yeHnin PyHKUMn, oudodbepeHunpyemor Ha otTpeske. iccnenosaHme BbinyknocTu
oyHKUMK. Toukn nepernba. AcmmnToTbl oyHKUMA. Oblas cxema nccnenoBaHust QyHKLMN 1
NoCTpoeHuns ee rpadouka. BekTop-goyHKUNS cKanspHOro aprymeHTta. [loHaTne Kpuson, rnagkas
KpuBas. KacarenbHas kK kpuson. KpusnaHa kpueon. Paguyc KpuBnaHbl. [ naBHas Hopmarb.
BuHopmans. KpyyeHue kpusoi.

Tema 5. UHTEerpanbHoe ucuucneHme coyHKLM ogHON nepeMeHHON.
neKumnoHHoe 3aHsitTne (5 yaca(os)):

NHTerpanbHoe ncuncnexHve oyHKUMiA 0oHOM nepemMeHHoi. NepBoobpasHas. HeonpeneneHHbIi
WHTErpan n ero cBoncTea. TabnmyHble MHTErpanbl. 3aMeHa NEPEMEHHON N MHTETPUPOBAHKE MO
4acTsIM B HeonpeneneHHoM nHterpane. MHorovneHbl. Teopema beay. OcHoBHasi Teopema anrebpsi.
PasnoxeHne MHOro4neHa ¢ 4encTemMTeNbHbIMM KOSMMULNEHTaMN Ha NTMHENHbIE N KBaAPaTUYHbIE
MHOXUTENUN. PasnoxeHne paunoHanbHblx opobei. IHTerpnpoBaHne HEKOTOPbIX MppPaLNOHanbHbIX 1
TPaHCLUEHOEHTHbIX (PYHKUMA. 3a8a4u, NpuBoasiumMe K NOHATUIO ONpefeneHHoro nHTerpana.
OnpepneneHHblil nHTErpan, ero ceoctea. dopmyna HetoToHa-J1einbHmua, ee NnpMeHeHne ans
BbIYMCNIEHUS OnpefeneHHbIX MHTerpanos. [feoMeTpuyeckme n MexaHn4yeckme npunoXxeHuns
onpeneneHHoro nHTerpana. HecobcTBeHHble MHTErpanbl ¢ 6ECKOHEYHbIMU NpefenamMm n ot
HeorpaHU4yeHHbIX OYHKLMWIA, UX OCHOBHblEe CBOMCTBA. [TOHSATME CUHTYNSPHBIX MHTErpasnos.

npaktnyeckoe 3aHsitne (21 4aca(os)):

NHTerpanbHoe ncuncnexHme oyHKUMiA 0OHOM nepemeHHoi. NepBoobpasHas. HeonpeneneHHbIi
WHTErpan n ero cBocTea. TabnmyHble MHTErpanbl. 3aMeHa NEPEMEHHOIN N MHTETPUPOBAHKE MO
4acTsIM B HeonpeneneHHoM nHterpane. MHorovneHbl. Teopema beay. OcHoBHasi Teopema anrebpsi.
PasnoxeHre MHOro4neHa ¢ 4encTemMTeNbHbIMM KOSMMPULNEHTaMW Ha NMHENHbIE N KBAAPaTUYHbIE
MHOXUTENUN. PasnoxeHne paunoHanbHbix opobeit. IHTerpnpoBaHne HEKOTOPbIX MppPaLNOHaNbHbIX U
TPaHCLUEHOEHTHbIX (PYHKUMA. 3a8a4u, NpuBoasiumMe K NOHATUIO ONpefenieHHoro nHTerpana.
OnpepneneHHblil nHTErpan, ero ceoctea. dopmyna HetoToHa-IeinbHmua, ee NnpUMeHeHne ans
BbIYUCNIEHUS OnpefeneHHbIX MHTerpanos. [feoMeTpuyeckme n MexaHn4yeckme npunoXeHns
onpeneneHHoro nHTerpana. HecobcTBeHHble MHTErpanbl ¢ 6ECKOHEYHBIMU NpefenamMm n ot
HeorpaHU4yeHHbIX OYHKLUIA, UX OCHOBHblEe CBOMCTBA. [TOHSATME CUHIYNSPHBIX MHTErpasnos.

Tema 6. OudbdepeHumnanbHoe ncymcneHne PyHKLMN MHOMUX NepeMeHHbIX.
neKkuunoHHoe 3aHsitne (10 4aca(os)):

OdupdepeHunanbHoe ncumcneHme OyHKUUn MHOrMX nepemMeHHbIX. EBKNMO0BO NpoCcTpaHCTBO
n-namepeHnin. MHoXecTBa B N-MepPHOM MPOCTPAHCTBE: OTKPbIThbIE, 3aMKHYTbIE, OrpaHNYeHHbIE.
KoMnakTHOCTb. DPYHKLMM MHOMMX nepeMeHHbIX. [penen n HenpepblBHOCTb OYHKUUN. DYyHKLNN,
HenpepbiBHble HA KoMnakTax. [1poMexXyToYHble 3Ha4YeHNS HeNpPepbIBHbIX OYHKLUWA HA TMHENHO
CBSA3HbIX MHOXeCTBax. HacTHble npon3sogHble. [onHbIn auddpepeHumnan, ero cBA3b C HaCTHbIMU
NPON3BOAHbIMU. VIHBAPMaHTHOCTb POPMbl NONHOro andodpepeHumnana. KacarenbHas ninockocTb K
NoBepxHOCTW. ["'eomeTpunyeckmii CMbICH NoHoro amdodpepeHumnana. lNpovssoaHas no HanpaeneHuto.
'panoveHT. HacTtHble nponssoaHble 1 auddpepeHumnansl Bbiclnx nopsakos. dopmyna Tennopa.
OT06paxeHns MHOrOMEpPHbIX MPOCTPAHCTB. HenpepbiBHblE 1 anddoepeHumnpyemblie 0TObpaxeHms.
dyHKUMOHaNbHble onpegenntenn. YCcnosne He3aBMCUMOCTN CUCTEMbI (PYHKLMIA. HesBHble (PyHKLMN.
TeopeMmbl cywectBoBaHuS. JuddepeHumpoBaHe HesBHbIX pyHKLMIA. Teopema 06 obpaTtHOM
oTObpaxeHnn. SKCTPEMyMbl OYHKLIMIA MHOTMX NepeMeHHbIX. HeobxoamMmoe ycnosme akcTpemMyma.
JloctatoyHoe ycnosue akcTpemyma. YCnoBHbIn akcTpeMmyM. Meton MHoXUTenen JlarpaHxa.

npaktnyeckoe 3aHsitne (20 4aca(os)):
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OdudpdpepeHunanbHoe ncumcneHme OyHKUUM MHOrMX nepemMeHHbIX. EBKNIMOOBO NpoCcTpaHCTBO
n-namepeHuin. MHoXxecTBa B N-MEPHOM NPOCTPAHCTBE: OTKPbITbIE, 3aMKHYTbIE, OrpaHNYEHHbIE.
KoMnakTHOCTb. PyHKLMK MHOTMX nepeMeHHbIX. [penen n HenpepblBHOCTb OYHKUNN. DyHKLNN,
HernpepbiBHble HA KoMMakTax. [1poMeXyToyHble 3Ha4YeHNS HeNpPepbIBHbIX OYHKLUMUA HA NTMHENHO
CBSA3HbIX MHOXeCTBax. HacTHble npon3sogHbie. [onHbIn auddpepeHumnan, ero cBsA3b C YHaCTHbIMU
NpPou3BOAHbIMU. IHBApMaHTHOCTb OOPMbI MOAHOMO andodbepeHumana. KacatenbHas nnockocTb K
NoBepxXHOCTU. [ eOMeTpnYecKnin CMbIC NONHOro andpdpepeHumana. NpovnssoaHas No HanpasneHMo.
'panveHT. HacTtHble nponssBoaHble 1 gudodpepeHumnansl Bbicnx nopsakos. dopmyna Tennopa.
OT0b6paxxeHnst MHOrOMEpPHbIX MPOCTPaHCTB. HenpepbiBHblE U AnddoepeHUmnpyemblie 0ToBpaxeHusI.
dyHKUMOHaNbHble onpenenntenn. YCnoesne He3aBMCUMOCTN CUCTEMbI (PYHKLMIA. HesBHble PyHKLMN.
Teopembl cywecTBoBaHus. OudpdepeHumnpoBaHne HesiBHbIX PyHKLMIA. Teopema 06 obpaTtHOM
oTobpaxeHnn. AKCTPEMyMbl PYHKLNIA MHOMMX NepeMeHHbIX. Heobxoanmoe ycnosue akcTpemyMma.
JocTtato4Hoe ycnosume skcTpemyma. YCnoBHbIn akcTpemyM. MeTton MHOXUTEenen JlarpaHxa.

Tema 7. KpaTHble, KpUBONIMHENHbIE U MOBEPXHOCTHbIE UHTErpanbl.
nekumoHHoe 3aHsiTne (10 yaca(os)):

KpaTHble, KpuBONMHENHbIE 1 MOBEPXHOCTHbIE UHTErpanbl. [1BONHOM 1 TPOWHOM MHTErpanbl, NxX
ceoncTtBa. CBegeHne KpaTHOro nHTerpana Kk NoBTOpHOMy. [NoHATME N-KpaTHOro nHterpana. 3ameHa
NepeMeHHbIX B KpaTHbIX MHTerpanax. [onspHole, umnuHapuyeckme n coepruyeckne KoopanHartol.
KpurBonuHenHble nHterpansl. Ix ceocTsa v BblynucneHue. NosepxHOCTHble MHTerpansbl. Vx ceoinctea
1 BblYMCNEHne. [[eoMeTpryeckne n MexaHm4yeckmne nNPunoXeHns KpaTHbiX, KPUBONUHENHBIX U
NMOBEPXHOCTHbIX MHTErpasnos.

npaktnyeckoe 3aHsitne (20 4aca(os)):

KpaTHble, KpUBONMHENHbIE N MOBEPXHOCTHbIE UHTErpanbl. [1BONHOM 1 TPOWHOM MHTErpanbl, NX
csoncTtBa. CBegeHne KpaTHOro nHTerpasna k NoBTOpHOMy. [NoHATME N-KpaTHOro nHrerpana. 3ameHa
NepeMeHHbIX B KpaTHbIX MHTerpanax. [onspHole, uunuHopuyeckme n coepuyeckne KoopanHartol.
KprBonuHenHble nHterpansl. Ix ceocTsa v BblynucneHue. NosepxHOCTHble MHTerpansbl. Vx ceoinctea
1 BblYMCNEHUNE. [[eoMeTpryecKne n MexaHm4yeckmne nNPunoXeHns KpaTHbIX, KPUBONUHENHBIX U
MOBEPXHOCTHbIX MHTErpasnos.

Tema 8. Teopusa nons.
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

Teopus nons. CkansipHoe 1 BekTopHoe none. Limpkynauus BeKTOPHOro nonst BAONb Kpueoi. Pabota
cunosoro nons. lNMotok nons yepea nosepxHocTb. Popmyna Maycca-OcTtporpaackoro. dunsepreHuns
BEKTOPHOro nons, ee gomanyecknin cmoicn. dopmyna Ctokca. Potop BekTtopHoro nons. Onepartop
["amunbToHa. [MoTeHumanbHoOEe none, ero cBoncTea. Ycnosme noteHumnanbHocTn. HaxoxoeHme
noteHumana. ConeHomnganbHoe None, ero CBONcTea n ctpoeHue. MNMone potopa. BekTOpHbI
noTeHuwnan.

npaktnyeckoe 3aHsitne (16 4aca(os)):

Teopus nons. CkansipHoe 1 BeKTopHoe none. Limpkynsiunsi BEKTOPHOro nonst Boonb Kpueoi. Pabota
cunosoro nons. lNMotok nons 4yepea nosepxHocTb. Popmyna Maycca-OcTtporpanckoro. dunsepreHuns
BEKTOPHOro nons, ee gomanydeckunin cmoicn. dopmyna Ctokca. PoTtop BekTtopHoro nons. Onepartop
["amunbToHa. lNoTeHumanbHoOe none, ero CBOMCTBa. YCnosue noteHumanbHocTn. HaxoxneHmne
noteHumana. ConeHonganbHoe None, ero CBoncTea n ctpoeHune. lNMone potopa. BeKTOpHbI
noteHuman.

Tema 9. Yucnosble n oyHKLUOHaANbHbI pPAAbI.
JNleKL,MOHHOe 3aHsiTne (8 4aca(os)):

Yuncnosble 1 OyHKUMOHANbHbI psabl. Yicnosble psabl. CxoamMocTb 1 cymma psaa. Heobxonnmoe
ycrnosue cxoaumocTtu. Hencteus ¢ pagamu. Psabl ¢ HeoTpuuarenbHbiMK YneHamu. [prnaHaku
CX0AMMOCTMN. 3HAKONEpPEeMEHHbIE PSiabl, PSLbl C KOMMIEKCHBIMU YneHaMu. ABCONoTHas 1 yCnoBHas
cxoaumocTu. MpusHak JlenbHmua. CeolicTBa abCONOTHO CXOASWNXCH PSA0B. PyHKUMOHANbHbIE
psobl. Obnactb cxoanMocTn. PaBHoMepHas cxoammocTb. MNMpuaHak BeitepwTtpacca. CeoiicTea
PaBHOMEPHO CXOOSAWMNXCHA PAO0B: NOYNEeHHOe AndpdoepeHUnpoBaHne N MHTErpupoBaHue.
CteneHHble pagbl. Teopema Abens. Kpyr cxogumocTu. Psiobl Teitnopa n MaknopeHa. PasnoxeHue
dOYHKUNIA B CTENeHHble psaabl. [1punoxeHne psoos.

npaktnyeckoe 3aHsitne (16 yaca(os)):
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Yuncnosble 1 oyHKUMOHaNbHbI psabl. Yicnosble psobl. CxoamMocTb 1 cymma psaa. Heobxonnmoe
ycnosue cxognmocTtu. Hencteus ¢ pagamu. Psabl ¢ HeoTpuuarenbHbiMU YneHamu. [NprnaHaku
CX0AMMOCTMN. 3HaKONepeMeHHbIe PSabl, PSAbl C KOMMIEKCHBIMU YneHaMu. ABContoTHas 1 yCnoBHas
cxoaumocTu. MpusHak JlenbHmua. CeoricTBa abCONOTHO CXOASWNXCS PSA0B. PYHKUMOHANbHbIE
psobl. Obnactb cxoanMocTn. PaBHoMepHas cxoammocTb. MNpuaHak BeitepwTtpacca. CeoiicTea
PaBHOMEPHO CXOOSAWMNXCHA PAO0B: NOYNEHHOEe AndpdoepeHUnpoBaHNe N UHTErpupoBaHne.
CteneHHble paabl. Teopema Abensi. Kpyr cxoanmocTu. Paapl Teitnopa n MaknopeHna. PasnoxeHuve
dOYHKUNIA B CTeNeHHble psabl. [1punoxeHne psoos.

Tema 10. MlapMOHMYeECKUn aHaNN3.
NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

"apMoHMYeckmin aHann3. HopMmpoBaHHble NPOCTpaHCTBa, 6ECKOHEYHOMEPHbIE E€BK/NA0BbI
npocTpaHcTea. CxoamMMocTb no Hopme. OpToroHanbHble 1 OPTOHOPMUPOBaHHbIE CUCTEMBI. Mpouecc
opToroHanusauun. Psabl dypbe no opToroHanbHbIM cuctemMam. MuHuManbHoe CBONCTBO YaCTHbIX
cymMm psagos dypbe. HepaBeHcTBO beccens. PaseHcTso [apcesans-Creknosa. [NonHoTa n
3aMKHYTOCTb cucTeMbl. TpuroHomeTpuydeckme panbl Pypbe. NHTerpansl, 3asncawme ot napameTpa.
HenpepbiBHOCTb. [dnddepeHumMpoBaHe n MHTErpupoBaHue no napameTpy. HecobcTBeHHbIE
NHTerpansl, 3asucswme ot napametpa. iHterpan ®ypoe. NpeobpasosaHne Pypbe. Popmyna
obpauweHms. CeorictBa npeobpasosaHns Pypbe.

npaktnyeckoe 3aHsitne (12 4yaca(os)):

"apMOHMYeckmin aHann3. HopMmpoBaHHble NPOCTpPaHCTBa, 6ECKOHEYHOMEPHbIE EBK/NA0BbI
npocTpaHcTea. CxoamMMocTb no Hopme. OpToroHanbHble 1 OPTOHOPMUPOBaHHbIE CUCTEMBI. [Mpouecc
opToroHanusauun. Psabl dypbe No opToroHanbHbIM cuctemam. MuHnuManbHoe CBOMCTBO YaCTHbIX
cymm pspos dypbe. HepaseHcTBO beccens. PaseHcTBo Napcesana-Cteknosa. NonHoTa n
3aMKHYTOCTb cuCTeMbl. TpuroHoMmeTpuydeckme panbl Pypbe. NHTerpansl, 3asncsawme ot napameTpa.
HenpepbiBHOCTb. [dnddepeHumpoBaHe n MHTErpupoBaHue no napameTpy. HecobcTBeHHbIE
NHTerpansl, 3asucswme ot napametpa. iHterpan ®ypoe. NpeobpasosaHne Pypbe. Popmyna
obpauweHms. CeolictBa npeobpasosaHns Pypbe.

Tema 11. O6bIKHOBEHHble gudbdpepeHLumanbHble ypaBHEHUS.
neKkuunoHHoe 3aHsitne (10 4aca(os)):

OO6bIKHOBEHHbIE AndddbepeHUmnanbHble ypaBHeHMs. duanyeckne 3anayu, Npueoasme K
andpdpepeHumanbHbiM ypasHeHuaM. dudpdepeHumanbHble ypaBHeHUs NepBoro nopsaka.
M3oknuHbl. 3apada Kowwn. Teopema cywecTsoBaHUS U €QUHCTBEHHOCTU pelleHns 3anaym Koww.
OcCHOBHbIe KNnacchbl ypaBHEHWIA, MHTErPUPYEMbIX B KBagpaTypax. JduddepeHumanbHble ypaBHEHUS
BbICLIMX NopsakoB. 3agada Koww. MNoHATUE 0 KpaeBbix 3agadvax ang anddepeHumanbHbIx
ypaBHeHU. YpaBHeHUs, aonyckaroowme noHnxXeHne nopsaka.

npakTnyeckoe 3aHsitne (15 yaca(os)):

OO6blKHOBEHHbIE AndepeHumanbHble ypaBHeHns. Pnsnyeckne 3anaym, NpuBoaswMeE K
anpgoepeHumanbHbiM ypaBHeHUAM. dudpdoepeHumanbHble ypaBHEHMS NepBOro nopsaka.
M3oknuHbl. 3apaya Kowwn. Teopema cylwecTtBOBaHNSA 1 €OUHCTBEHHOCTM peweHuns 3aaayn Koww.
OCHOBHbIe KnaccChl ypaBHEHWIA, MHTErPUPYEMbIX B KBagpaTtypax. JduddgepeHunanbHbie ypaBHEHUS
BbICWKMX NopsakoB. 3agada Koww. NoHaTue o Kpaesbix 3agadax ong anddepeHumanbHbiX
ypaBHEHWA. YpaBHeHUs, fonyckarowme NoHnxXeHne nopsaaka.

Tema 12. JIuHenHble ypaBHEHUSA U CUCTEMDI.
nekuunoHHoe 3aHsitne (10 4aca(oB)):

JlvHeliHble ypaBHEeHUS 1 cUcTeMbl. JIMHenHble andpdpepeHumanbHblie ypaBHeHUS: 0QHOPOLHbIE U
HeogHopoaHble. Obuwee peweHne. dyHOameHTanbHas cuctema pelweHunin. Meton JlarpaHxa
Bapvaumn NOCTOSHHbIX. JIMHenHble anggpepeHLumanbHblie ypaBHEHUS C MOCTOSHHbIMY
KoagogomumeHTaMu. YpaBHEHUS C NpaBoii YacTblo cneunanbHoro smaa. OnepaunoHHbIil MeTos.
HopmanbHasa cuctema ondpdoepeHumanbHbiX ypasHeHun. BektopHas 3anvcb HOpManibHOM CUCTEMBI.
3apada Kowwn ong HopManbHOWM cucteMbl audpdpepeHumnanbHbix ypaBHeHUR. Teopema
CYLLeCTBOBAHUSA N € ANHCTBEHHOCTY peweHuns 3agadm Kown. Cuctembl NTMHERHbIX
AngodpepeHumanbHbIX ypaBHEHUI C NOCTOSAHHBIMU KO3GDPULINEHTAMN.

npaktnyeckoe 3aHsitne (15 yaca(os)):
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JlvHelHble ypaBHEHUS 1 CUCTEMbI. JIMHeHble andpdpepeHumanbHblie ypaBHEHUS: 0QHOPOLHbIE U
HeogHopoaHble. Obuwee peweHne. dyHnameHTanbHas cuctema pelweHunin. Meton JlarpaHxa
Bapvauny NOCTOSHHbIX. JIMHeNHble angdepeHLumanbHblie YpaBHEHUS C MOCTOSHHbIMY
KoagogomumeHTaMun. YpaBHEHUS C NpaBoi YacTblo cneunanbHoro smaa. OnepaunoHHbIil MeTos.
HopmanbHasa cuctema ondpgoepeHumanbHbiX ypaBHeHUn. BekTopHas 3anvcb HOpManbHOM CUCTEMBI.
3apada Kowwn onga HopManbHOWM cuctembl audbdpepeHumnanbHbIx ypaBHEHUA. Teopema
CYLLeCTBOBAHUSA N € ANHCTBEHHOCTY peweHus 3agadun Kown. Cuctembl NMHERHbIX
AngodpepeHumanbHbIX ypaBHEHUI C NOCTOAHHBIMU KO3JOPULINEHTAMU.

Tema 13. dnemeHTbl Ka4ecTBEHHOW Teopun auddepeHunanbHbIX ypaBHEHUMN.
NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

ONeMEeHTbl Ka4eCTBEHHOW Teopun andpdpepeHumnanbHbiX ypaBHEHUA. ABTOHOMHbIE 1 HEABTOHOMHbIE
cucTeMbl. [eomeTpuyeckunii cMbICh peleHuns. das3oBoe NPoCTPaHCTBO (MNOCKOCTL), pa3oBas
TpaekTopusa 1 CKOPOCTb. To4kM Nokos. JInHeapmusaums B OKPECTHOCTM TOYKM NOKOS. Teopema o
nnHeapusaumm. lNoHaTne ycTon4mMBOCTU U aCUMNTOTUYECKOW YCTOMYMBOCTM MO JlanyHoBY.
YCTONYMBOCTb PELEHUI CUCTEMbI IMHENHbIX AnddepeHLmanbHblX ypaBHEHUA C NOCTOSHHBIMA
KoadbgoumumeHTamm. MNoHaTre o pyHkuum JianyHosa. Teopema JlanyHosa 06 ycTonumsocTtu. MNepsbie
NHTerpanbl. 3aKkoHbl coxpaHeHus. NpenenbHble unknbl. Teopus MNyaHkape-beHankcona.

npaktnyeckoe 3aHsitne (12 4yaca(os)):

ONeMeHTbl Ka4eCTBEHHOW Teopun andpdpepeHumnanbHbiX ypaBHEHNA. ABTOHOMHbIE 1 HEABTOHOMHbIE
cucTeMbl. [[eomeTpuyeckunii cMbICh peleHus. das3oBoe NPoOCTPaHCTBO (MNOCKOCTL), pa3oBas
TpaekTopusa 1 CKOPOCTb. ToYkM NoKos. JInHeapusaumns B OKPECTHOCTM TOYKM NOKOS. Teopema o
nnHeapusaumu. lNoHaTne ycTon4YMBOCTU U aCUMNTOTUYECKOW YCTOMYMBOCTM MO JlanyHoBY.
YCTON4YMBOCTb PELEHUI CUCTEMbI IMHENHbIX AnddepeHLmanbHbIX ypaBHEHUA C NOCTOSHHBbIMA
KoadbgoumumeHTamm. MNoHaTre o pyHkuum JianyHosa. Teopema JlanyHoBa 06 ycTonumsocTu. MNepsble
NHTerpanbl. 3aKkoHbl coxpaHeHus. NpenenbHble unknbl. Teopus MNyaHkape-beHankcona.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
Pasnen Cemect Hepens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%’g:;';?:;gzgz
AucumnnmHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 1. BBegeHue B NnoAroToBka K o
. 1 1-2 1 THbIA On
BbICLLYIO MaTeMaTuKky. YCTHOMY Oonpocy 0 ye onpoc
Tema 2. Npegnen NoArotoBka K .
. 1 -4 THbIA on
nocnenoBaTentoHOCTH. 3 YCTHOMY Onpocy 8 yc onpoc
NnoAroToBka K
Tewma 3. lNpenen KOI’-EIlTpoanOVI 5 KOHTPONbHas
coyHKUMN. pabota
. 1 5-8 |pabote
HenpepbIBHOCTb NOLrOTOBKA K
HKUNW. THbIN On
Py YCTHOMY Onpocy 0 ye onpoc
Tema 4.
OdugpdbepeHunanbHoe noaroToBka K o
. 1 -1 1 THbIA On
ncyucneHne yHKUMmn 913 YCTHOMY Onpocy 0 ye onpoc
OLHOW NepeMeHHOMN.
Tema 5. VIHTerpanbHoe nogroToeka K
. |ncuncneHne oyHKUUK 1 14-18 |KOHTPONBbHOM 12 KZI%‘{)E(;HbHa‘}I
0OHOW NEePEMEHHON. pabote P
Tema 6.
OdugpdbepeHunanbHoe noaroToBka K o
. 2 1- THbIA on
ncyucneHne yHKUMmn 5 YCTHOMY Onpocy 9 ye onpoc
MHOIMMX NepemMeHHbIX.
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Buaobi
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHoOM [TpynOEMKOCTb| .
N AucumninHbl CeMechcemeCTpa paborthbl (B yacax) camoc;oﬁngebr:bHou
CTYOEHTOB P
Tema 7. KpaTtHble,
KPVBONUHENHbIE 1 i noaroToBka K -
£ NOBEPXHOCTHbIE 2 6-10 yYCTHOMY onpocy 9 ycTHEIV onpoc
NHTErparbl.
i noaroToBKa K -
8. [Tema 8. Teopusa nons. 2 11-14 YCTHOMY OMPOCY 9 YCTHbIA ONpOC
g |Tema 9. Hucnosbie 5 15-18 Egﬂggﬁiﬁig 9 KOHTpO/bHas
JOYHKLMOHaNbHbI pAabl. pabore pabota
Tema 10.
. noaroToBKa K -
10.| apMoHunueckuii 3 1-4 13 CTHbIV ONpoC
aHgnms. YCTHOMY Oonpocy y P
Tema 11.
OO6bIKHOBEHHbIE noaroToBka K -
1 1',umq3cpepeHumaanble 3 59 YCTHOMY Onpocy 14 ycTHEI onpoc
ypaBHEHUS.
Tema 12. JluHelnHble noAroToBKa K o
12 YPaBHEHUSA U CUCTEMBI. 3 10-14 YCTHOMY Onpocy 13 yCTHEIV Onpoc
Tema 13. OnemeHTbl
13 KayecTBeHHOWN Teopun 3 15-18 Egﬂ;ogﬁ':;i; 14 KoHTponbHas
lamcbdpepeHLmanbHbIX aéoge pabota
ypaBHEHWUI. P
Ntoro 140

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

Kpr nexkuuni n NPaKTUHECKUX 3aHATUNA, OpraHM30BaHHbIX NO CTaH,EI,apTHOVI TeEXHOoNnornn B
MHTepaKTMBHOVI doopMe C XMBbIM OManorom Mexay npenogasartenemM N CTy4eHTOM.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLero KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneueHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBeneHue B BbiCLUYIO MaTeMaTuKy.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

ONeMeHTbl Teopun MHOXeCTB. OCHOBHbIE MOHATUS U 3aKOHbI NOrnkn. KBaHTopbl U UX CBOMCTBA.
OneMeHTapHble onepaunn Haa MHoXecTBaMu. MHOXeCTBa HaTypanbHbIX, pauMOHasbHbIX,
BELLECTBEHHbIX 1 KOMMNEKCHBIX Yncen. PyHkums, nnn otobpaxeHune. ObpaTHoe oTobpaxeHue.
Komnosunuusi otobpaxeHuii.MakcmyM. TouyHast BepxHss rpaHb. OrpaHnyeHHOe MHOXECTBO.
MOHOTOHHbIE chyHKLMKN. Bo3pacTatowme u ybbiBatowme dpyHkumn. MeTton nHaykumm. KombrHatopuka:
nepecTaHoOBKM, codeTaHNs 1 pasmelleHns. CnoxeHve, BbldUTaHUEe, yMHOXEHWE, AeNeHne 1
BO3BeJEeHNe B CTeNeHb KOMMNEKCHOro Yymcna. TpuroHometTpuyeckas oopma KOMMIEeKCHOro ymena.
HaxoxneHve moaoynsa n aprymeHTa KomnnekcHoro yncna. dopmyna Myaspa. /I3BneyeHne KopHa na
KoMnnekcHoro Yncna. (Pasgen cnocobctByeT oOpMMPOBaHNIO KOMMETEHLNIA 0K-46 OK-8)

Tema 2. lNpenen nocnepnoBaTetOHOCTU.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:
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Yucnoeas nocneposatenbHocTb. [penen nocneposartenbHocTu. Kputepuin Kowmn cxoanMocTu
nocnegosartenbHOCTU. PyHOaMeHTanbHas nocnenosarenbHOCTb. YCno Kak npegen
nocnenosatenbHocTn. CBoCcTBa HECKOHEYHO Masbix NocnenoBaTenibHocTen. OrpaHNYeHHble 1
HeorpaHu4eHHble nocnegosarenbHocTU. Teopema BonbuaHo?Beliepwtpacca. OCHOBHblE TEOPEMBI O
npenenax. HeonpeneneHHble BoipaxeHus.(Pasnen cnocobcTByeT OOPMUPOBAHNIO KOMMETEHLNIA
0K-46 0oKk-8)

Tewma 3. Npepen cpyHKkuuN. HenpepblBHOCTb (PYHKLIMW.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Cneumngukaums KOHTPONbHOM paboTsl: 1. VI3BneyeHne KopHS 13 KOMMNEKCHOrO Yncna. 2.
JlokasatenbCTBO yTBEPXAEHNS C NMOMOLbIO MeToda Matematndeckon nHaykumn. 3. MNpegen
nocneposatenbHocTu. 4. Mpenen gyHkumn (HeonpepeneHHocTb $\frac{0}{0}$, $\frac{\infty}{\infty}$).
5. Mpenen pyHkuun (MNepsbln, BTOPOW 3aMedaTenbHbie npenensl, ux cnenctens) 6. Npenen yHkunm
(MepBbI, BTOPOW 3aMeyaTenbHble Npeaenbl, UX CneacTBus)

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MoHaTre doyHkumm. MNpenenbHoe 3HaYeHne goyHkumMKn. HenpepbiBHOCTb. PyHKums. ObnacTb ee
onpeneneHuns. CnoxHole 1 obpaTHble pyHKumn. Mpadomk pyHkumn. OCHOBHbIE 3NIEMEHTAPHbIE
doyHKLMM, UX CBOMCTBA U rpadpukn. MNpenen n HenpepbiBHOCTb PYHKLUNN OEACTBUTENBHON
nepemeHHoi. MNpenen oyHKLMN B TOYKE U HA BeCKOHEYHOCTU. BeckoHeyHo Manblie 1 6ECKOHEYHO
6onbwue cyHkumn. Ceorictea npeaena cyHkumn. OQHOCTOPOHHUE Npenenbl. 3ameyaTesbHble
npenensl. HenpepbIBHOCTb QOYHKLMM B TOYKE. JloKanbHble CBONCTBA HEMPEPbIBHbIX (OYHKLMIA.
HenpepbIBHOCTb CNOXHOM 1 06paTHOW GoyHKLMIA. HENPEPBLIBHOCTb aneMeHTapHbIX OYHKLNIA.
OLOHOCTOPOHHSS HENPepPbIBHOCTb. TOYKMN pa3pbiBa, Ux knaccudurkaums. CpaBHeHE QOYHKLMNIA.
O-cumBonuvKa. 9kBMBaneHTHble oyHkunn. CBOMCTBa (PYHKLUNIA, HENPEPbIBHbIX HA OTPE3KE:
OrPaHUYEHHOCTb, CYyLIECTBOBAHNE HAMOOMbWEro N HAUMEHbBLLETO 3HAYEHWIA, MPOMEXYTOUHbIE
3HaveHus. Teopema 06 obpaTHOW doyHKUMK.(Pasoen cnocobcTByeT hOPMMPOBAHMIO KOMMETEHLMIA
0K-46 0K-8)

Tema 4. OudbdpepeHumanbHoe ncuucneHve PyHKLMU oaHON NnepemMeHHOWN.

YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:

LdundbdepeHunanbHoe ncuncneHme PyHKUNn ogHom nepeMeHHon. MNoHaTrne doyHkumn,
angogoepeHumpyemori B Touke. dundpdbepeHunan qyHKUUmM, ero reometpuyeckuin cmoicn. Obuwee
npencraefneHne o MetTodax nuHeapusaumn. [NponssoaHas PyHKUUKW, ee CMbICT B Pa3nnNYHbIX
3apavax. [Npasmna HaxoxaeHns NponseoaHon n anddepeHumnana. NpomssoaHas CNoXHON 1
obpaTHOI hyHKUWMIA. VIHBaprMaHTHOCTb chopMbl andpdhepeHumnana. duddepeHunpoBaHmne yHKLNIA,
3adaHHblX napameTpunyeckn. Toukn akcTpemyma goyHkumn. Teopema depma. Teopembl Pons,
Narpanxa, Kown, nx npumeHexune. Npasuno Jlonutans. NponssoaHbie n angodoepeHumansl BbICWMX
nopsakos. dopmyna Ternopa ¢ oCTato4HbIM YEHOM B doopme [leaHo 1 B doopme JlarpaHxa.
PasnoxeHne 0CHOBHbIX 3aneMeHTapHbIX OYHKLMIA No dpopmyne Tennopa. lNpumeHeHne doopmynbl
Tenopa ons NpubNMXeHHbIX BbIYUCIEHNIA. YCNOBUS MOHOTOHHOCTM QOYHKLMN. DKCTPEMYM (PYHKLIK,
Heobxonmmoe ycnosme. [loctatoyHble ycnosns. OTbickaHne HanbonblWero N HAMMEHbILErO 3HAYEHWI
dOyHKUMN, andpdoepeHumpyemon Ha oTpeake. ViccnenoBaHune BbiMykKnoCTU GOYHKUMN. TOYKM
nepermnba. AcumMnToTbl oyHKUMIA. Oblwas cxema nccnenoBaHns yHKLMU 1 NOCTPOEHUS ee rpadmka.
BekTop-doyHKUMS ckansapHoro aprymeHTa. [NoHatme KpuBoi, rnagkas kpmsas. KacatenbHas K
kpueon. KpmneusHa kpuson. Pagnyc kpmsuaHbl. [ nasHas Hopmanb. buHopmanbs. KpydeHue
Kpueoii.(Pasoen cnocobcTByeT POPMMPOBAHNIO KOMMETEHLMIA 0K-46 0K-8)

Tema 5. UHTEerpanbHoe ucuucneHme oyHKLUM OQHON NepeMeHHON.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Cneumngoukaums KoHTponbHoM paboTsl: 1. duddpepeHuman nepBoro/BTOPoro nopsiaka oyHKUNK.
[MponsBogHas nepBoro/BTOPOro nopsaka yHkumm 2. PasnoxeHne oyHkumi B pag Tennopa.
MpumeHeHre doopmynbl Tennopa ans npubnmnxeHHbIX BoldncneHwii. Npaewno Nanutans. 3.
WHTerpuposaHue no 4actsm, METOAOM 3aMeHbl, NOACTAHOBKM, NPOCTENLNE NOACTAHOBKN. 4.
NHTerpupoBaHne ApobHO paumoHanbHbIX OYHKUMIA N PYHKUNIA, CBOAAWMNXCS K HUAM. 5.
NHTerprpoBaHne TpuroHoMeTprn4ecknx goyHkuUmid. (Pasnen cnocobctByeT qooOpMMpPOBaHIO
KOMMeTeHUMin ok-46 ok-8)

Tema 6. OudbdepeHumnanbHoe ncymcneHne PyHKLMN MHOMUX nepeMeHHbIX.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
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OdudpdpepeHunanbHoe ncumcneHme OyHKUUM MHOrMX nepemMeHHbIX. EBKNIMOOBO NpoCcTpaHCTBO
n-namepeHuin. MHoXxecTBa B N-MEPHOM NPOCTPAHCTBE: OTKPbITbIE, 3aMKHYTbIE, OrpaHNYEHHbIE.
KoMnakTHOCTb. PyHKLMK MHOTMX nepeMeHHbIX. [penen n HenpepblBHOCTb OYHKUNN. DyHKLNN,
HernpepbiBHble HA KoMMakTax. [1poMeXyToyHble 3Ha4YeHNS HeNpPepbIBHbIX OYHKLUMUA HA NTMHENHO
CBSA3HbIX MHOXeCTBax. HacTHble npon3sogHbie. [onHbIn auddpepeHumnan, ero cBsA3b C YHaCTHbIMU
NpPou3BOAHbIMU. IHBApMaHTHOCTb OOPMbI MOAHOMO andodbepeHumana. KacatenbHas nnockocTb K
NoBepxXHOCTU. [ eOMeTpnYecKnin CMbIC NONHOro andpdpepeHumana. NpovnssoaHas No HanpasneHMo.
'panveHT. HacTtHble nponssBoaHble 1 gudodpepeHumnansl Bbicnx nopsakos. dopmyna Tennopa.
OT0b6paxxeHnst MHOrOMEpPHbIX MPOCTPaHCTB. HenpepbiBHblE U AnddoepeHUmnpyemblie 0ToBpaxeHusI.
dyHKUMOHaNbHble onpenenntenn. YCnoesne He3aBMCUMOCTN CUCTEMbI (PYHKLMIA. HesBHble PyHKLMN.
Teopembl cywecTBoBaHus. OudpdepeHumnpoBaHne HesiBHbIX PyHKLMIA. Teopema 06 obpaTtHOM
oTobpaxeHnn. AKCTPEMyMbl PYHKLNIA MHOMMX NepeMeHHbIX. Heobxoanmoe ycnosue akcTpemyMma.
JocTtatoyHoe ycnosue akcTpemyma. YCnoBHbIn akcTpemyM. Meton MHoXuTenen Jlarpanxa.(Pasgen
crnocobcTByeT HOPMUPOBAHUNIO KOMMETEHLMIA OK-46 OK-8)

Tema 7. KpaTtHble, KpUBOJIMHENHbIE U MOBEPXHOCTHbIE UHTErparnbl.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

KpaTHble, KpuBONMHENHbIE 1 MOBEPXHOCTHbIE UHTErpanbl. [1BONHOM 1 TPOMHOM MHTErpanbl, NxX
ceoncTtBa. CBegeHne KpaTHOro nHTerpasna Kk NoBTOpHOMy. [NoHATME N-KpaTHOro nHterpana. 3ameHa
NepeMeHHbIX B KpaTHbIX MHTerpanax. lonspHole, umnuHapuyeckme n coepuyeckne KoopamHartol.
KpuBonuHenHble nHterpansl. Ix ceocTsa v BblymucneHue. NoBepxHOCTHble MHTerpansbl. Vx ceoinctea
N BblYMCNEeHne. ['eoMeTpryeckne n MexaHm4yeckmne npunoXeHns KpaTHbiX, KPUBONUHENHBIX U
MOBEPXHOCTHbIX MHTerpanos.(Pasnen cnocobcTByeT OOpMMPOBaHNIO KOMMNETEHLUNIA OK-46 OK-8)

Tema 8. Teopusa nons.
YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

Teopus nons. CkanspHoe 1 BekTopHoe none. Limpkynaumns BeKTOpHOro nonst BAONb Kpueoi. Pabota
cunosoro nons. lNMotok nons Yepea nosepxHocTb. Popmyna Maycca-OcTtporpanckoro. dunsepreHuns
BEKTOPHOro nons, ee gomanydecknin cmoicn. dopmyna Ctokca. Potop BektopHoro nons. Onepartop
[TamunbToHa. [MoTeHUmanbHoOE None, ero cCBoncTBa. Ycnosme noteHumnanbHocTn. Haxoxoenme
noteHumana. ConeHonpanbHoe None, ero CBONCTBa n ctpoeHue. MNMone potopa. BekTOpHbIi
noteHumnan. (Pasoen cnocobcTByeT POPMMPOBAHUIO KOMMETEHUMIA 0K-46 ok-8) (Pasnen
cnocobcTByeT (OOPMMPOBAHMIO KOMMETEHLNIA OK-46 OK-8)

Tema 9. Yucnosbie n oyHKLUOHaNbHbI PAAbI.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Cneumncoukaums KOHTPONbHOM paboTbl: 1. ABCONOTHAsA, YCNOBHAS CXOAMMOCTb YACNOBOro psaa. 2.
PaBHOMepHas cxoanMocTb yHKUMOHaNbHOro psga. 3. CxoanMocTb cTeneHHoro psga. Paguyc
cxoammocTu. 4. PasnoxeHue doyHkumm B cteneHHom pag. CymmnposaHue panos 5. Pag dypeoe.

Tema 10. MTapMOHUYECKMW aHaNN3.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

"apMoHnyeckunii aHanns. HopMmnpoBaHHble NpOCTpaHCcTBa, 6ECKOHEYHOMEPHbIE EBK/INAOBbI
npocTpaHcTBa. CxoamMMocTb no HopMe. OpToroHanbHbIE U OPTOHOPMUPOBaHHbIE cUCTEMBI. Mpouecc
opToroHanusauuun. Paabl ®ypbe No opToroHanbHbiM cuctemam. MnHnManbHoe CBONCTBO YaCTHbIX
cymMm psagos dypbe. HepaBeHcTBO beccens. PaseHcTBo Napcesans-Cteknosa. [NonHoTa n
3aMKHYTOCTb CUCTEMbI. TpuroHoMeTpudeckue paabl Pypbe. IHTerpansl, 3aBucsiume ot napameTpa.
HenpepbiBHoCTb. dnddepeHUMpoBaHe U MHTErPUPOBaHUE Mo napameTpy. HecobcTBeHHbIE
NHTEerpanbl, 3aBucswme ot napametpa. iuterpan ®dypoe. MNpeobpasosaHne Pypbe. Popmyna
obpalieHus. CoricTBa npeobpasoBaHmsa Pypbe.

Tema 11. O6bIKHOBeHHbIe audpcpepeHumanbHble ypaBHEeHUS.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

OO6bIKHOBEHHbIE AMddPEpPEHLIManbHble ypaBHeHNs. Pramyeckne 3agayuv, NpMBOASILNE K
andpgoepeHumanbHbiM ypaBHeHUsM. dudgodoepeHunanbHble ypaBHEHMS NepBoro nopsaka. MI3oknuHbl.
3apnayva Kowwn. Teopema cylwectBOBaHNSA N €QUHCTBEHHOCTM peweHuns 3anadn Kowun. OCHOBHbIE
Knaccbl ypaBHeEHWI, MHTErpupyembix B keagpartypax. duddoepeHumanbHble ypaBHEHUS BbICILNX
nopsakos. 3agada Koww. MNoHaTne o0 kpaeBsbix 3agadax ong amgogoepeHumnanbHbIX YpaBHEHWA.
YpaBHeHus, gonyckarouwmne noHnxeHne nopsaka.
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Tema 12. JIuHenHble ypaBHEHUA U CUCTEMDI.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

JlnHelHble ypaBHEHUS 1 CUCTEMbI. JIMHeHble anddpepeHumanbHble ypaBHEHUS: 0GHOPOLHbIE U
HeogHopoaHble. Obuwee peweHne. dyHnameHTanbHas cuctema pelweHunin. Meton JlarpaHxa
Bapvaunn NOCTOSHHbIX. JIMHeNnHble angdepeHLumanbHble YpaBHEHUS C MOCTOSHHbIMY
KoagogomumeHTaMu. YpaBHEHUS C NPaBoi YacTblo cneunanbHoro smaa. OnepaunoHHbIil MeTos.
HopmanbHasa cnctema ondpgoepeHumanbHbiX ypasHeHU. BekTopHas 3anvcb HOpManbHOM CUCTEMBI.
3apaya Kowwn onga HopmanbHOWM cucteMbl audpdpepeHumnanbHbix ypaBHEHUA. Teopema
CYLLEeCTBOBAHUSA N € ANHCTBEHHOCTY peweHus 3agadun Kown. Cuctembl NMHERHbIX
AngodpepeHumanbHbIX YpaBHEHUI C NOCTOSAHHBIMU KO3OPULIMEHTAMN.

Tema 13. dnemeHTbl Ka4ecTBEHHOW Teopun anddepeHunanbHbIX ypaBHEHUMN.
KoHTponbHas paboTta , npuMepHble BONPOCHI:

Cneumncukaums KOHTPONbHOM paboThl: 1-2. ypaBHEHME NEPBOro Nopsaka. 3. ypaBHEHME C
NMOCTOSAHHBIMU KO3dppULMeHTamun. 4. cuctema ypasHeHUN.

Tema . UToroBasi hopma KOHTpOns
Tema . UToroesasi popma KOHTpons
Tema . UToroBasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHy:
BUJETbI K SAHETY 1 SKBAMEHY

A) MNepsbIi KypC, NEpBbIN CEMECTP.

Buner 1

1. OTobpaxeHne MHOXecTB. KoMnoauums oTobpaxxeHuii.

2. Npon3BoaHbIe BbICILMX NMOPSOKOB CNOXHOM, 06paTHON CPYHKUMIA N PYHKUNIA, 3a8aHHON
napameTpuyeckm.

Bunert 2

1. CBolicTBa HENpepbIBHbIX PYHKLIMIA HA CErMeHTe (Teopema 0 CoOXpaHeHun 3Haka, 06 obpaweHnn B
Hy”b).

2. iHTerpmpoBaHue KkBagpaTuU4HbIX MppaunoHanbHOCTEN.
Bunert 3

1. AcuMnTOThI rpadomka PyHKLNN.

2. NHTerprnpoBaHme npocTewumx apobei.

bunert 4

1. [locTaTO4HbIE YCNOBUS NOKANbHOrO 3KCTpEMyMa.
2. Yucno e.

bunet 5

1. NpenenbHoe 3HavyeHne pyHkumm (onpeneneHns). CeoncTea npenenos OyHKLNIA.
2. MNepBoobpasHas ons HenpepbiBHOW doyHKUMKN. Popmyna HbtoToHa - JlelibHuua.
bunet 6

1. CBOMCTBA CXOOSWMXCSA NOCNefoBaTeNbHOCTEN, CBA3AHHbIX HEPABEHCTBAMM.

2. Bbiclumne npon3BoaHble HEKOTOPbIX dNEeMEHTapPHbIX PYHKLUNI ().

bunet 7

1. BeckoHe4yHO Masble NocnenoBaTenbHOCTU U UX CBOMCTBA.

2. OCcHOBHblE CBEAEHUNS O MONMHOMAX U NX PA3N0XEHNE HA MHOXUTENM.

BuneT 8

1. OrpaqueHHble N HeorpaHn4yeHHble nocnenosate/ibHOCTWN. MOHOTOHHbIE NOCNenoBaTENbHOCTA U
nx npenenbl.
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2. PaznoxeHve npaBunbHOM paumoHanbHoi Apobu Ha npocTeiwne.

Bunet 9
1. Uncnoeas nocnenosatenbHOCTb M ee npenen.
2. IHTerprpoBaHmne NpoCcTenwmnx n paunoHanbHbIX Opo6ei.

Bunet 10
1. MNoHATME MHOXECTB, onepauun Hag HUMK. BepxHue 1 HUXHUE rpaHn YUCNOBBIX MHOXECTB.
2. ®opmyna JleribHrua onsa n-oi NPON3BOLHON.

Bunet 11
1. Touykm paspbiBa 1 Ux knaccuukaums.
2. IHTerprpoBaHne NMHeHbIX U APOOHO- NMHENHbIX MPPaLNOHANbHOCTEN.

Bunet 12
1. dudpdpepeHumansl BbICWMX MOPSAKOB.
2. Heobxoaoumoe n 0octatoyHoe YCNOBUE MHTErPUPYEMOCTI (OYHKLMN Ha CErMEHTe.

Bunet 13
1. HanpaeneHue BbinyknocTu rpadpuka gyHkumn. Touku nepervba rpadpuka.
2. OnpepeneHne onpeneneHHoro nHTerpana. Heobxoanmoe ycnoBsmne NHTErPUPYEMOCTH.

Bunet 14

1. KomnnekcHble yncna. Anrebpamnyeckas, TopUroHoMeTpudieckas, nokasatenbHasi goopma
KOMM/IEKCHOro Ymcna.

2. OnpeneneHHbIi MHTErpan ¢ BEPXHUM NEPEMEHHBIM NPELENOM U ero CBOMCTBA.

Bunet 15

1. CBoKcTBa HENPEPBIBHBIX (PYHKLIMIA HA CErMEHTE (TEOPEMbI O MPOMEXYTOYHBIX 3HAYEHNSIX, 00
OrpaHN4eHHOCTN).

2. 3amMeHa NepeMeHHol Nnoa 3HaKoM onpeaeneHHoro nHTerpana.

Bunet 16
1. BeckoHe4yHO Manble 1 6eCKOHEYHO Bonblue NOCNefoBaTENBHOCTM U NX CBA3b.
2. OnpepneneHHbl MHTerpan, ero OCHOBHblE CBOMCTBA.

bunet 17
1. KomnnekcHble yncna. Bo3seneHve B CTeneHb U U3BNeYeHne KoOpHs.
2. ®opmyna Tennopa. OCTaTOYHbIA YNEH.

Bunet 18
1. MpownssogHas pyHkunn. OuddpepeHumpyemocTb. [Npasuna ondpdepeHumpoBaHmns.
2. VInTerpuposaHue no yactam. NHterpan .

Bunet 19

1. [NepBbli 3aMeyaTenbHbIR Npeaen n ero CNeacTeums.

2. Cymmbl Japby n ux cneactseums.

Bunert 20

1. BTOopow 3amevartenbHbli Npeaen u ero cneactsums.

2. MOHOTOHHOCTb CPyHKUMK. JloKanbHbI akcTpeMyM. Heobxoanmoe ycnosue.
Bunert 21

1. HenpepbIBHOCTb (PyHKUMW. [leNcTBUSA Han HenpepbiBHbIMU GOYHKLINSMM.
2. InTerpupoBaHne guggoepeHumansHoro buHoma.

Bunert 22

1. OCHOBHblE CBOWCTBA CXOAAWMNXCS NOCNEenoBaTeNbHOCTEN, CBA3AHHbBIX PABEHCTBAMU.
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2. ndbdoepeHuman, ero reoMmeTpnyecknin cMbicn. IHeapnaHTHOCTb OOPMbI MEPBOro
andogpepeHumnana.

Bunert 23

1. MNMepBoe npaswuno JlonuTans.

2. 3aMeHa NepeMeHHon No 3HAKOM HeonpeaeneHHoro nHTerpana.

Bunet 24
1. BTOopoi 3amevartenbHbli Npeaen u ero cneacrsms.
2. Teopembl Ponng, Koww ong andpdpepeHumpyemblix OYHKUUIA HA CErMeHTe.

bunert 25
1. CpaBHeHne 6eCKOHEYHO Manbix PyHKUMIA. BbioeneHue rnaBHom yacTu.
2. VIHTerpupoBaHne KkBagpatuyHblX nppaunoHanbHOCTEN.

bunet 26
1. Heobxoaoumoe 1 [ocTaToqyHOe YCnoBue Todek nepernoba.
2. IHTerpupoBaHne ongpdgoepeHumansHoro 6uHoma.

B) lNepsbIit KypC, BTOPOW cCEMECTP

Bunert 1

1. dndppepeHumpyeMoCTb OyHKUUA N NePEMEHHbIX. VIHBapnaHTHOCTb OOpMbl 1-ro
andpdpepeHunana.

2. [lo4yneHHOEe NHTErpmpoBaHme N gupgepeHUNpPoOBaHNE PaBHOMEPHO CXOASAIWMXCA PSAO0B.
bunert 2

1. Ormbarowwas n QUCKPUMMHAHTHAS KpMBasi 0AHONapamMeTPUYecKoro CEMeRCTBa KPUBbIX.
2. KoagpdpuumeHTtbl dypbe 1 pan Pypbe No TPMroHOMETPUYECKOM CUCTEME (PYHKLINIA.

Bunet 3
1. ConpukocHoBeHMe kpuBbIx. Conpukacarowascs oKpy>XHOCTb.
2. PasnoxeHve doyHkumi B psag Pypbe No CUHycam 1 KOCUHyCaM.

bunert 4
1. CnoxHasg goyHKLMA 1 ee ondepeHLmpoBaHme.
2. O nepecTaHOBKe YNEeHOB YCIOBHO CXOAsWerocs paaa.

Bunet 5
1. 3aBMCMMOCTb 1 HE3ABMCUMOCTb (PYHKLMI (Teopema).
2. NMpunsHak Berepwtpacca paBHOMEPHOW CXOAUMOCTY (DYHKLMOHANIbHOrO psaa.

Bunet 6

1. MNMoHsATHE YacTHOM nponssogHon. duddpepeHumpyeMocTb pyHKUMK. CBSA3b MexXay
andpdepeHLnpyeMocTbio U HEMPEPbIBHOCTbIO.

2. iHTerpanbHblil Npu3Hak cXo4MMOCTW YNCNOBOro psaa.

Bunet 7

1. ®opmyna Tennopa ons PyHKUUA U NEPEMEHHbIX.

2. ABCONIOTHO M YCNIOBHO CXOASWMECS PSAabI.

Bunert 8

1. HenpepbIBHOCTb QOyHKLMW N NepeMeHHbIX. Teopema 0 coxpaHeHUn 3Haka HenpepbiBHOW
PyHKLNN.

2. MpwnsHak Janambepa cxoQnMMOCTM YUCIOBOrO psaa.

Bunet 9

1. HesiBHasa pyHkums. Teopema O CylecTBOBaAHUN N €QUHCTBEHHOCTUN HESABHOWN (PYHKLNN.
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2. MNpn3Hakn cpaBHEHMS CXOAUMOCTM YMCIOBOrO psaa.

Bunet 10
1. HacTHble Npon3BOAHbIE BbICIIMX NOPSOKOB. Teopema 0 CMeLaHHbIX NPONU3BOAHbIX.
2. HekoTopble NpunoXeHns cTeneHHbIX PSO0B.

Bunet 11
1. JlokanbHblil aKCTpemMym (HEO6X0AMMOE 1 [OCTATOYHOE YCOBUE).
2. ®yHKUMOHanbHbI paa. CxoanmocTtb. PaBHOMeEpHas Cx04MMOCTb.

Bunet 12

1. OnpenenexHne pyHKUMM n nepemeHHbIX. Mpenen yHKUMM, NOBTOPHbIE Npeaensl.

2. OpToroHanbHble cucTeMbl oyHKUMIA. KoadhdomumeHTbl 1 pag dypbe No OpTOroHanbHOM CUcTeMe
PYHKLUUNA.

Bunet 13

1. dndpcpepeHumpoBaHmne yHKLMIA, HESBHO ONpeaensieMbix NOCPELCTBOM CUCTEMBI
CPYHKLIMOHANbHbIX YPaBHEHWIA.

2. ViHTepBan 1 paguyc cxoaMMOCTV YUCTTOBOro paaa.

Bunet 14
1. NpounssogHasa no HanpasneHuio. [ paaneHT.
2. 3ajaya 0 HaMMeHbLIEM KBaAPATUYHOM YKTOHEHWNN.

Bunet 15

1. MNooMHoXecTBa eBkNMAoBa NPOCTPAHCTBA N U3MEPEHWI.

2. CBoricTBa paBHOMEPHO CXOAAWMXCSA PALOB (HEMPEPLIBHOCTb CYMMbI, MOYNEHHbIA NpeaenbHbIV
nepexon,).

Bunet 16

1. CnoxHas qoyHKLMSA N NePEMEHHbIX, ee HENPEepPbIBHOCTb (Teeopema).

2. PaBHOMepHas cxo0AMMOCTb CTEMEHHbIX PSO0B (Teopema).

Bunet 17

1. lNocnenoBaTenbHOCTb TOYEK B N-MEPHOM MPOCTPAHCTBE U ee npenen.

2. PasnoxeHve dyHKUWIA B cTeneHHble psabl. OCHOBHas Teopema 0 pasnoxXeHusix.

Bunet 18

1. YCNOBHbIN 3KCTPEMYM QOYHKLIUN N NEPEMEHHbIX.

2. MpwnsHak Oupuxne cxoanMOCTU YNCNOBOro psaa.

Bunet 19

1. 3amMeHa nepeMeHHbIX B audpdpepeHumnanbHbIX BblpaXeHnsax ans oyHKUMM OOHOro aprymMeHTa.
2. MNpwnsHak JlenbHuua cxoanMMOCTM YUCOBOro psaa.

Bunet 20

1. EBKNIMOOBO NPOCTPAHCTBO N U3MEPEHUIA.

2. Psg ®ypbe B KOMMNEKCHON dhopme.

Bunert 21

1. 3amMeHa nepeMeHHbIX B andpdrepeHLmnanbHbIX BbiPpaXeHUSaX C YaCTHbIMU NPOU3BOLHbLIMU.
2. [MonHoTa 1 3aMKHYTOCTb OPTOrOHaNIbHOW CUCTEMBI.

B) Bropoi kypc, TpeTtuin cemectp
Bunert 1

1. HecobCTBEHHbIM MHTErpan, 3aBucsawmin ot napameTpa 1-ro poga. PaBHomMepHas cxoanMocTb.
Mpnanak Benepwtpacca.
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2. BbluucneHve nnowanun rnafkoin noBepxXHOCTU.

Bunet 2
1. [-QoyHKUMSA 1 ee CBOMCTBA.
2. KpvBonuHenHble nHterpansl 2-ro poga. Cesasb ¢ nHTerpanamu 1-ro poga. BelumcneHwe.

Bunet 3
1. -cpyHkums, B - pyHKums. CBA3b MEXAY HUMMW.
2. dopmyna CTokca.

buner 4
1. 3amMeHa nepeMeHHbIX B TPONHbIX UHTErpanax.
2. CBefieHve NOBEPXHOCTHOrO MHTerpana 1-ro poga K ABONHOMY.

Bunet 5
1. CBoWicTBa paBHOMEPHO CXOAAWMXCSA MHTErpanos, 3aBUCALWMX OT napameTpa.
2. ®opmyna [puHa.

Bunet 6
1. BblumcneHne TponHOro nHTerpana.
2. MprnoxeHns NOBEPXHOCTHbIX MHTErPasos.

Bunet 7
1. TpOMHOWM nHTEerpan, ero CBONCTBA.
2. -cpyHKUMS 1 ee cBONCTBA.

Bunet 8
1. CobCTBEHHbBIE MHTErPanbl, 3aBUcsWMe OT NnapaMeTpa. HenpepbiBHOCTb.
2. dopmyna CTokca.

Bunet 9
1. BbluncneHme OBONHOro MHTerpana.
2. [NprnoxeHnsa NOBEPXHOCTHbLIX MHTErpasnos.

Bunet 10
1. Cymmbl Japby. Knaccbl MHTErprpyembix OYHKLMIA MO NNOCKOA obnacTu.
2. Yron mexay AOBYyMS NMMHUSMU Ha NOBEPXHOCTM.

Bunet 11
1. [BorHomn nHterpan. CeoincTea.
2. KpuBonuHeriHble nHTerpanbl 1-ro poaa. CeeneHne K 06bIkHOBEHHOMY MHTErpany.

Bunet 12

1. ABcontoTHas CXOAMMOCTb HeCOBCTBEHHOrO MHTerpana 1-ro poaa. MNpuaHakyn abcontoTHOM

CXOANMOCTW.
2. ®opmyna puHa.

Bunet 13
1. lMoHaTne n-MepHOro nHTerpana. 3agada B3avMHOro NPUTSXEHUS OBYX Ten.
2. HekoTopble NpuUnoxXeHNs KPUBONMNHENHbBIX MHTErpanos.

Bunet 14
1. O6bEM B KPUBONNHENHBIX KOOpAMHATAX.
2. PaBHOMepHas cxo4MMOCTb MHTErpanos, 3aBucalmx ot napametpa. Kputepuin Koww.

Bunet 15

1. OTobpaxeHne TpexmepHbix obnacTei. KpnonnHeliHble koopanHaThl (cdepuyeckue,
UUNNHOpUYeckme).

2. KpI/IBbIe Ha NOBEPXHOCTW. Onnna ayru. Yron Mexay Osymsa IMHNAMU Ha NOBEPXHOCTW.
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Bunet 16
1. HecobcTBeHHble MHTerpansl 1-ro poga. Cxoamnmocts. Kputepuin Koww.
2. Ycnosus He3aBMCUMOCTU KPUBOIMHEHOrO MHTErpana oT nyTu.

Bunet 17
1. OT0bpaxeHune OBymepHbIx obnacTeit. KprBonnHeiHble koopanHaThl 1 Mowanb Nnockon onrypoi.

2. KpvBoOnvHeliHble MHTErpanbl 2-ro poaa n nx BblYMCNEHNE.

Bunet 18
1. MnTerpan lNyaccoHa - Siinepa.
2. ®opmyna OcTtporpanckoro.

Bunet 19
1. OndpchepeHumpoBaHme N MHTErpMpoBaHne CObCTBEHHOMo NHTErpana, 3aBMCSLLEro oT napameTpa.

2. [punoxeHns OBONHbIX MHTErPanos.

Bunert 20
1. ViHTerpan Oupuxne.
2. lNoHsATMe nosepxHocTw. [NapameTpusaums.

Bunet 21

1. OndpbcbepeHumpoBaHme n MHTErpnupoBaHme HeCOOCTBEHHOrO MHTErpana, 3aBncsLero oT
napametpa.

2. KpunBonuHeriHble nHterpansl 1-ro pona. CeeneHne K 06bIKHOBEHHOMY MHTErpany.

Bunert 22
1. 3amMeHa nepeMeHHbIX B OBOVHOM MHTErpane.
2. MpwnsHak Ouprxne yCnoBHON CXOAMMOCTW HECOBCTBEHHOIO UHTErpana.

7.1. OcHOBHas nuTeparypa:

1.0cHOBbI MateMaTnyeckoro aHannaa : [y4eb. ons ctyneHToB 1 1 2 KypcoB BTY30B U YH-TOB : B 2 4.] /
.M. ®uxteHronbl .? n3g. 8-e, crepeotunHoe .? CaHkT-MeTtepbypr : JlaHb, 2006 .7 ; 21 .? (YuebHuKM
ons By3os, CneunanbHas nutepatypa) .? ISBN 5-9511-0010-0, 3000. 51 aka.

2.Kpatkuii kypc BbiClien matematuki : y4eb. nocobve ons Bysos / B.11. Oemnaosny, B.A. Kyopssues
.? Mocksa : Actpenb : ACT, 2007 .? 654, [1] c. : un. ; 22 .? [peoM. ykas.: c. 639-649 .7 ISBN
5-17-004601-4 ((ACT)) , 5000 .? ISBN 5-271-01318-9 ((AcTpenb)) .? ISBN 985-13-8593-X
((XapsecT)) . 75 ak3.

3.CH0opHMK 3a4a4 1 ynpaxXHeHUn No MmaTeMatnyeckoMy aHanmay : ydebHoe nocobuve ons sy3os / b.
M. Oemnposny .? Mockea : ACT : Actpenb, 2007 .? 558, [2] c. : un. ; 22 .7 ISBN 5-17-010062-0
((ACT)) .? ISBN 5-271-03601-4 (( Actpenb)) . 91 aka.

4.0cTbinoBckuid, A. H. AHanntudeckas reometpus [OnekTpoHHbIl pecypc] : y4eb. nocobue / A. H.
Ocrtbinosckuid. - KpacHosipek : Cnb. doepep. yH-T, 2011. - 92 ¢. - ISBN 978-5-7638-2196-3.
http://znanium.com/catalog.php?bookinfo=443221

5.0OCHOBbI NMHEHOW anrebpbl U aHANNTUYECKO reoMeTpun: YuebHo-MeToanyeckoe nocobue / B.I.
WepwHes. - M.: HAL, MHogppa-M, 2012. - 168 c.: 60x90 1/16. - (Bbicwee obpasosaHue). (nepenner)
ISBN 978-5-16-005479-7

http://znanium.com/catalog.php?bookinfo=318084

6.CH0opHMK 3a4a4 No aHaNNTUYECKO reoMeTpun 1 NHenHon anrebpe [SNekTPoHHbIA pecypc] :

y4yebHoe nocobue / Mo pea. KO. M. CmupHoga. - N3a. 2-e, nepepab. u gon. - M. : Jloroc, 2005. -
369 c. - ISBN 5-94010-375-8
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http://znanium.com/catalog.php?bookinfo=469055

7.0undhpepeHunanbHble ypaBHEHNS: KOHCNEKT nekuuii: yyebHo-meToanyeckoe nocobue / P. A.
Havnwes, A. 0. OaHbwuH ; KasaH. roc. yH-T, ®ua. cpak. ? KasaHb : KazaHCKuin rocyjapCTBEHHbIN
yHuBepcuTeT, 2009 .? 150 c. : nn. ; 21 .? bubnmorp.: c. 146 (4 Ha3B.). 174 ak3.

8.TyraHbaes, A. A. [IncgpepeHumanbHble ypaBHEHUS [aNeKTPOHHbIN pecypc] : y4eb. nocobue / A. A.
TyraHbaes. ? 2-e n3n., ctepeotun. ? M. : ®JIMHTA, 2011. ? 31 c.

http://znanium.com/catalog.php?bookinfo=454637

9.MaHTenees, A. B. ObbikHOBEHHbIE AndbdepeHumanbHbie ypaBHeHus. MpakTnyeckuii Kypc
[OnekTpoHHbIN pecypc] : y4eb. nocobue ¢ MynbTuMeamna conposoxaeHvem / A. B. MaHTenees, A. C.
Akumosa, K. A. Pbibakos. - M.: Jloroc, 2010. - 384 c.

http://znanium.com/catalog.php?bookinfo=469288

7.2. lononHutenbHasa nuteparypa:

1.MaTemaTnyeckuin aHanns: cbopHUK 3a8ay ¢ peweHnsmm: YuebHoe nocobue / B.I". LWepwHes. - M.:
HUL MH®PA-M, 2013. - 164 c.: 60x88 1/16. - (Bbicwee obpasoBaHue: bakanaspuar). (06noxka)
ISBN 978-5-16-005487-2, 500 aka3.

http://znanium.com/catalog.php?bookinfo=342088

2.Mportacos, 0. M. Matematuyecknii aHanna [OnekTpoHHbI pecypc] : yueb. nocobue / 0. M.
[Mpotacos. - M.: ®nuHTa : Hayka, 2012. - 168 c. - ISBN 978-5-9765-1234-4 (dnuHTa), ISBN
978-5-02-037708-0 (Hayka).

http://znanium.com/catalog.php?bookinfo=455635

3.Myxapnamos P.K., MaHkpaTtbeBa T.H,, ObblkHOBEHHbIE ANGGEPEHUMANBHBIE YPABHEHWNS BbICLIMX
nopsakoBs.-KasaHb: K'Y, 2009. -58 c. 30 ak3

4. OndpbdpepeHumanbHble N MHTerpanbHble ypaBHEHWS, BApMALMOHHOE NCHYUCTIEHME B NpUMepax 1
3apavax / A. b. Bacunbesa, . H. Meggeges, H. A. TuxoHos, T. A. YpasrunbaunHa .? N3naHue 2-¢,
ncnpasneHHoe .? Mocksa : ®uamatnut, 2005 .7 432 c. : un. ; 22 c™. ? (Kypc BbiClLe MaTeMaTmkuy 1
maTtemaTtunyeckon omauvkm ; Bein. 10) .? Bubnuorp.: c. 428-429 (28 Ha3B.) .? ISBN 5-9221-0628-7.

5.AcaeBa, C. . MatemaTtuka [OnekTpoHHbIn pecypc] : Yueb. nocobue / C. V. Vicaesa, J1. B. KHay®,
E. B. lOpbeBa. - KpacHosipck: Cub. goenep. yH-T, 2011. - 156 c. - ISBN 978-7638-2405-6.

http://znanium.com/catalog.php?bookinfo=441942

6. COOpHUK 3a4a4y 1 ynpaxXHeHUiA No MaTeMaTn4eckoMy aHanmay : y4ebHoe nocobue ans sy3os / b.
M. Oemnposny .? Mockea : ACT : Actpenb, 2007 .? 558, [2] c. : un. ; 22 .7 ISBN 5-17-010062-0
((ACT)) .? ISBN 5-271-03601-4 (( Actpenb)) .

7. WepwHes B. I'. JlnHenHasa anrebpa. YacTb |. OcHOBbI NMHENHON anrebpbl: Y4ebHO- MeToamyeckoe
nocobue ons ctyneHToB | kypca. - M.: MUspaTtenbcteo "MeHenxep", 2007. - 128 c. ISBN
5-8346-0097-2

http://znanium.com/catalog.php?bookinfo=347840

7.3. UHTEepHeT-pecypcChbl:

A. M. Anuukos, P. J1. BanuynnuH, P. A. Javwes BeeneHvne B matematnyeckmnini aHanna B BONpocax u
3apavax - http://toig-kazan.narod.ru/education/l/Matan.pdf

A. 10. JaHbwmH KpaTHble, KpUBONUHENHbIE Y MOBEPXHOCTHbIE MHTErpanbl -
http://www.ksu.ru/f6/bin_files/krint2010!40.pdf

HAYYHAA N YHEBHAA JIMTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

P. K. MyxapnsimoB, T. H. MaHkpaTbea O6bIKHOBEHHbIE ANGGEPEHLMANBHBIE YPABHEHUS NEPBOrO
nopsaka - http://www.ksu.ru/f6/k6/bin_files/diff1muharl!8.pdf

Cant kadpeapbl TeOpun OTHOCUTENBHOCTM K rpasuTauumn KAPY - http://old.kpfu.ru/f6/k6/index.php

T. B. Kponotosa, B. I'. Noponbckuin IHTerpuposaHne yHKUNA 0OHOro NepeMeHHoro: npumMepsbl 1
3apa4yn. Yacrtb | - http://www.ksu.ru/f6/k6/bin_files/integr_m!23.pdf

AnekTpoHHasa bnbnunoteka - http://www.plib.ru/library/subcategory/32.html
AnekTpoHHas bubnuoteka MexaHUKo-MaTematuyeckoro dpakynoteta MI'Y - http:/lib.mexmat.ru/
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AnekTpoHHO-6MbnnoTeyHas cuctema Mapatenncrea JlaHb - http://e.lanbook.com/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHel "MaTtematumka" npegnonaraeT UCNONb30BaHMe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-bnbnnoteyHom cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylwmnx By30B CTPaHbl, BbICOKOKBANNMPULIMPOBAHHbIX
CrneunanncToB B pasnnyHbix cpepax bnsHeca. doHn 6ubnmnoTekn COOPMUPOBAH C YHETOM BCEX
N3MeHeHNn 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparthbl, AMccepTauum, aHUMKIoNeann, CNoBapu N CIPaBOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue n3naHnsa n n3naHms,
BbiNyckaemble nanartenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BIO) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "MlaHb" , 4OCTYN K KOTOPOW NpenoCcTaBeH
ctyneHTam. ObC MN3patenbctia "/laHb" BKOYAET B ceOS 9NEKTPOHHbIE BEPCUUN KHUI U3[ATENBCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepaTtypbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCumMarbHOMY KONMMYECTBY NPOGUIbHbBIX HAanpasneHnn ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

YyebHble ayanTopun onsi NpoBeaeHNs NEKLMOHHbBIX 1 NPAKTUYECKMX 3aHATUIA.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnsamMm ®IOC BINO un yyebHbiM NnaHom no
HanpasneHuo 27.03.05 "VIHHoBaTtmka" 1 npodmnio NoAroTOBKN He NpesyCMOTPEHO .
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