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Mporpammy oucumnnuHbl paspabotan(a)(n) ooueHT, K.H. (noueHT) Cugopos A.M. kadeapa
MaTeMaTMyeCcKon CTaTUCTUKN OTAENeHne NPUKNaaHon MmateMaTnkn n nHpopmaTmku |
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MaTeMaTMyeCcKon CTaTUCTUKN OTAeNeHne NPUKNagHon MmateMaTnkn n nHpopmaTmku |
Ekaterina.Turilova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHune oncumnnuHbl "MaTtematmnyeckuii aHanuna 1" aBnsoTcsa: oopMmnpoBaHme
MaTeMaTn4ecKom KynbTypbl CTYAEHTOB, (PyHOaMeHTanbHas MoAroToBka CTyAeHTOB B 0bnactu
MatemaTtnyeckoro aHanunaa, oBnageHne CoBpeMeHHbIM annapaTtomM MaTeMaTM4eckoro aHanvsa ons
LanbHewwero NCnonb30BaHMs B ApYyrux obnacTsix MaTeMaTuyeckoro 3HaHus U AnucuUmnamHax
eCTeCTBEHHOHay4HOro cogep>XXaHus.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 51.6.5 OucumnnmHel (Mogynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 01.03.04 MNpuknagHas matematka n OTHOCUTCS K 6a30BoiA
(obwenpogoeccuoHanbHoi) Yactu. OcBanBaeTtcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

OucumnnuHa "Matematmyeckuii aHanma 1" BxoauT B 6a30Byt0 YacTb MaTeEMaTMYECKOro un
€CTEeCTBEHHOHAY4YHOro Lmkna noarotosku 6akanaepa no HanpaeneHuto "MpuknagHaa matemartunka u
nHdopmartmka".

Nornyeckas v cogepxarenbHo - MeTognyeckas B3aMMoCcBa3b C APYrMMM AUCUUNIMHAMUY U 4acTaMu
OOQIT BbipaxaeTcs B Cneayowem.

OucumnnnHe "MaTtematuyeckuin aHanma" npeawecTeyeT obwemaTemaTnyeckas Noarotoska B
obbeme cpenHel 06weobpal3oBaTe/ibHON WKOMbI UM TEXHUYECKOro Konnenxa,

OcBo€eHNe OaHHOW ONCUMMAMHBI Kak NpenlwecTByowWel He06X0AMMO NMPU U3yHeHU CnenyoWwmx
AVCLUMMIVH:

- Teopusi BEpOSITHOCTE U MaTeMaTnyeckasi CTaTucTika;

- JndbpepeHumnanbHble ypaBHEHNS;

- YpaBHEHNs MaTeMatnyeckomn punsnku;

- YucneHHble Metonbl;

1 ocTanbHble crieuuanbHble AUCUUMANHBI, KYpCbl MO BbIOOPY.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3yibTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacw
LLincpp komneteHumu npuoﬁpe?gemlgg’gg;ﬁ?nenum
OK-10 6 . g
(OBLISKYNIbTYpHbIE CNOCOBHOCTb M FOTOBHOCTb K MUCbMEHHOW U YCTHOWA
KOMNETEHLIN) KOMMYHMKaUMN HA POAHOM $i3blke
AK-1 CMOCOOHOCTb AEMOHCTpauUny 0bweHay4HbIX 6a30BbIX 3HAHWI
(NPOECCHOHANbHBIE eCTECTBEHHbIX HayK, MaTeMaTUK 1 MHCPOPMATVKM, MOHMMAHNE
KOMMETEHLIN) OCHOBHbIX (DAKTOB, KOHLIEMLNIA, MPUHLNMOB, TEOPWA, )
CBSAI3@HHbIX C MPUKNALHOM MaTEMATNKOW N MHCPOPMATUKON
AK-7 CnocobHoCTb cobupaTb, 0bpabatbiBaTh 1 MHTEpPNpeTMpoBaTh
(MPOCDECCHOHANBHbIE NaHHble COBPEMEHHbIX Hay4YHbIX MCCNeLoBaHUA, HEOBX0AMMble
KOMNETEHLIAN) AN151 OOPMMPOBaHNS BbIBOLOB MO COOTBETCTBYIOWMM Hay4HbIM,
NpodeccuoHanbHbIM, CoLManbHbIM U 3TUYECKMM Npobnemam
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CMocobHOCTb pelaTb 3a0a41 NPON3BOACTBEHHOMN U

Lncpp komneteHLUN

MnK-9 TEXHONOIrMYECKON AeATENbHOCTM Ha MPOCPEeCCMOHaNbHOM

(NpodbeccroHanbHble YPOBHe, BKNto4ast pa3paboTky anropuTMUYECKUX 1

KOMNeTeHLUMW) MPOrpaMMHbIX PeLeHWin B 06n1acT CUCTEMHOIO 1 NPUKNAAHOMo
NpPOrpaMMmpoBaHUS

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

- OCHOBHbI€ MNOHATNA N MeTObl SﬂeMeHTapHOVI MaTteMaTukun, reomMeTpun, anre6pb| N Havyan
mMateMatn4eckoro aHanamnaa,

- OCHOBHbIE MOHSATUS NINHENHOI anrebpbl;

2. IONXeH yMeTb:
- NPOV3BOANTb OENCTBUS C Yucnamu,

- NICMONb30BaTb OCHOBHbIE anrebpanyeckne ToxaecTsa 4ns npeobpas3oBaHns anrebpanyeckmnx
BblpaXeHui;,

- UICNONb30BaThb TPUrOHOMETPMYECKME TOXAECTBA 415 Npeobpa3oBaHNs TPUrOHOMETPUYECKNX
BblpaXXeHuia,

- pewwaTtb IMHENHbIE U KBaApaTUYHbIE YPaBHEHNS N HEPABEHCTBA;
- pelwaTb TPMroHOMETPUYECKNE YPABHEHMS;

BbIMONHATb FTEOMETPUYECKME MOCTPOEHMS;

N0Ka3blBaTb MaTeMaTU4yeCKNe yTBEPXOAEHUS;

BbIYUCNATb ONPEnENUTENM;

BbIMONHSATL AEACTBMS Had MaTpuuamu;

3. ONXEH BnaneThb:
- NpnemMammn BblYNCNEHUN HA Kanbkyn4atope NHXeHepHOoro tnuna;
- HaBblKaMWn NCNONb30BaHNA MaTteMaTn4eCkmnx CrnpaBO4YHUKOB.

NPUMEHATb Ha NPakKTUKe OCHOBHbIE METOObl MATEMATUYECKOro aHanmaa.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUNMUHBI MOAyNs
Obwas Tpya0eEMKOCTb AUCLMNIMHBI cocTaBnseT 19 3a4eTHbix(ble) eanHunL(bl) 684 yaca(os).

dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUNMINHBI 3a4€T U 9K3aMeH B 1 ceMecTpe; 3a4eT 1 9K3aMeH BO
2 ceMecCTpe; 3a4eT U 3K3aMeH B 3 ceMecTpe.

CyMMapHo No aMcumMnanHe MoxHo nony4ntb 100 6anno., n3 HMx Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycka K 3a4eTy
28 6annos.

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

71-85 6annos - "xopowo" (xop.);

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl Mo gucuunaMHe/ MOAynto
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TemaTtuyeckuin nnaH AUCUUNINHBI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens UX TpyA0eMKOoCTb Tekyuine coopmbl
N .D.MI(\)’ILI.VIHILI;HbI/ CemecTp c eM'g cTpa (B yacax) ‘ll(l:)-"mpanp
oay Nek ImI1pal(mtlecl(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
noMallHee
1 Tema 1. Teopus 1 6 0 5 3apaHve
" |BELWECTBEHHbIX Yucen
5 Tema 2. Yucnosble 1 6 0 5 ggz:;”;eee
" |nocnenoBaTenbHOCTU
noMallHee
3. [Tema 3. lpenen 1 6 0 13 |sananne
" |dYHKLMM B TOYKE
KOHTpONbHas
Tema 4. pabota
4. |HenpepblBHOCTb 1 6 0 4 JoMallHee
PYHKLMKN B TOYKE 3ajaHune
Tema 5. lNpounssogHas n
noMallHee
5. [AngpceperLman 1 8 0 10 |sapaHme
" |dyHKLMM ooHOM
nepeMeHHoun
Tema 6. [NponssogHble noMallHee
6. v oandodpepeHumansl 1 4 0 4 3apaHve
BbICLLIMX MOPSALKOB
Tema 7. OCHOBHble
omauwHee
7. |T€OPEMB! AN 1 4 0 2 gauaHme
andppepeHunpyeMblx
doyHKLUWNIA
noMallHee
8 Te'f'a 8. ®opmyna 1 6 0 7 3afaHve
" |Tenopa
KOHTpONbHas
Tema 9. VccnepoBaHne paboTta
9. |pyHKLMIA C MOMOLLbIO 1 4 0 14 JoMallHee
NPoOn3BoOHOMN 3apjaHve
Tema 10. noMallHee
10.|HeonpeneneHHbIn 1 4 0 8 3ajaHve
NHTerpan
Tema 11.
. y omauwHee
11 [ONPeAenEHHbi 2 10 0 4 gauaHme
‘InHTerpan PumaHa v ero
CBOWCTBA
Tema 12. NIHTerpan kak
noMallHee
12 (PyHKLNA BEPXHETO 2 6 0 2 3apaHuve
‘Inpenena. ®opmyna
Tewnnopa
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Buabl n yacobl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CeMecTpl.oyectpa (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 13 KOHTPONbHas
: aborta
"eomeTpuyeckme P
13. NPUNOXEHNS HTerpana 2 4 0 10 fioMalliHee
Pumana sanaque
Tema 14. JomaulHee
14.|HecobCTBEHHbI 2 6 0 6 3apaHve
nHTEerpan
JomMaluHee
15.522315.Hmcn03ue 2 2 0 2 3ajaHue
Tema 16. CxoomMMocCTb JomMallHee
16.|3HaKoNoCTOSAHHbIX 2 4 0 6 3agaHue
panoB
Tema 17. ABCONOTHO ” JomaliHee
17.lycnoBHoO cxopswmnecs 2 4 0 6 3anaHve
4yncnoBble Psaabl
Tema 18.
®yHKUNOHANbHbIE JoMallHee
18.|nocnepoBaTenbHOCTU U 2 6 0 6 3agaHue
panbl. PaBHoMepHas
CXOOMMOCTb.
KOHTPONbHas
TOYKa
19.;22319'CTe“eHHHe 2 4 0 6 JomMaluHee
3agaHve
20 Tema 20. EBknnpooBso 5 4 0 5 ggggﬂzfe
‘InpocTpaHcTBO
Tema 21. OTobpaxeHus noMAWHES
o1 [B EBKNNAOBbIX 2 4 0 4 3ajaHue
‘mMpocTpaHcTBax
Tema 22. oMallHee
op [Hvcbpeperumpyemocts |, 6 0 8 A
‘loTobpaxeHusi. HYactHble
NPON3BOAHbIE.
Tema 23. HacTHble
NPOn3BOAHbIE U JomMallHee
23.|an epeHumansl 2 6 0 4 3agaHue
P
BbICLUMX NOPSOKOB.
®dopmyna Tennopa.
KOHTPONbHas
Tema 24. JlokanbHblii paboTta
24 |aKCTpemMyM pyHKLNN 2 6 0 6 JoMallHee
MHOTNX NEPEMEHHbIX 3apaHue
PervncrpaumnoHHblii Homep 910216 SAEKTPOHHBIH
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Bugbl n yachbl
Paspen ayauTopHon paboTbl,
Hepens MUX TPYA0EeMKOCTb TekyLme dopmbl
N 'D'"Knu"m]:,'rb'/ Cemectp cemecTpa (B yacax) ‘ll(ompﬁmp
o neKu""I'IpaKTquCKMeHaGOpaToprle
3aHATMA pa6otbl
Tema 25. OkcTpemym,
YCINOBHbIA 9KCTpPEMyM
25. CPYHKLIN MHOTVIX 3 12 0 14
nepeMeHHbIX.
Tema 26. VIHTerpansi,
26.[3aBucsiwye ot 3 12 0 10
napamertpa.
Tema 27. KpatHble
27. WHTerpansi 3 12 0 12
Tema . Ntorosas 1 0 0 0 2:32':%
doopma KOHTpons
Tema . Itorosas 5 0 9 0 ggizr:leH
doopma KOHTpons
Tema . Ntorosas 3 0 0 0 2:32!\:%
doopma KOHTpoOnsA
Ntoro 162 0 180

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. Teopus BeLLeCTBEHHbIX Yucen
JIeKLMOHHOe 3aHsiTne (6 4aca(oB)):

OneMeHTbl Teopun MHoXecTB. [leiicTButenbHble Yucna. CBOMCTBO HeNpepbIBHOCTU. AKCMoMa
Apxumena. TouHble rpaHn MHoxecTBa. OTobpaxeHuns, cnocobbl nx 3anaHuns. ObpaTHas gyHKLMS.
Tononorus 4ncnoson NpPsAMon

naboparopHas pabora (5 yaca(oB)):

MeTon matemaTnyeckom nHaykumm. buHom HetotoHa. Onepaumm Hag MHOXECTBaMu.
Tema 2. Yucnosbie nocnenosaTenbHOCTH

JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

MOHOTOHHbIE NOCNenoBaTENbHOCTU: NPU3HAK CXOAMMOCTN, TeopeMa KaHTopa 0 BNOXEHHbIX
oTpeskax, TeopeMbl bonbuaHo-Beneplutpacca, BEpXHUIA 1 HUXHWIA Npeaenbl NocnenoBaTenbHOCTH.
Kputepuin Kown cxogumocty nocnegosatenbHOCTU. MOHOTOHHbIE NOCNe[0BaTENbHOCTU: NPU3HAK
CX04MMOCTU, TeopeMa KaHTopa 0 BNOXEHHbIX 0Tpe3Kax, TeopeMbl bonbuaHo-Benepwrpacca,
BEPXHWUI 1 HUXHUI npegensl nocnegosatensHoctn. Kputepuin Kowm cxogmumocTu
nocnenoBaTenbHOCTU

naboparopHas pabora (5 yaca(oB)):

PeweHve 3apnay Ha npumeHeHne kputepusa Koww n Teopembl Beneplutpacca, BbldnucneHve
npenenos YMCNOBbIX NOCNenoBaTENbHOCTEN

Tema 3. MNpenen oyHKUUU B TOUKE
JNIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

Mpenen cyHKUMK: onpenenenns no Kowwn n MeitHe, 3KBMBAaNEHTHOCTb OnNpeaeneHnii, pasnnyHble
TUNbI NPeaenoB, Npeaenbl MOHOTOHHbIX COYHKLMIA, KpuTepuii Kowwn cyuiectsoBaHna npenena
pyHKUMN

naboparopHas pabora (13 yaca(oB)):

BbluncneHune npenenos oyHKUMA MO onpeneneHnio, C NOMOLLbIO 9KBUBANIEHTHOCTEN U
"3ameyvarenbHbIX" Npenenos
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Tema 4. HenpepbIBHOCTb (PYHKLIUM B TOUKE
JIeKLMOHHOe 3aHsitne (6 4yaca(oB)):

HenpepblBHOCTb OYHKLMN B TOYKE: CBOMCTBA (PYHKLINIA HEMPEPbLIBHBIX B TOYKE, HEMPEPbLIBHOCTb
CNOXHOW coyHKUMN. OCHOBHbIE TEOPEMBI O (PYHKLINSAX HEMPEPBIBHbIX HA OTPe3ke. HenpepbiBHOCTb
aneMeHTapHbIX PYHKLMUIA.

naboparopHas pabora (4 4aca(oB)):

ViccnepoBaHue oyHKUMIA HA HENPEPbIBHOCTb. [1oCcTpoeHne ackn3os rpadonkoB qoyHKUMNA.
Tewma 5. NpounssoaHas n auchdepeHuman PyHKLUM OQHON NepemMeHHON
JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

[MponsBogHas oyHKLUMM OLHON NEPEMEHHON: onpeneneHne, Bbl4NcneHne npon3BoaHbIX OT
aneMeHTapHbIX PyHKUNA. KpuTepuii CywecTBOBaHMS NPON3BOLHON B To4ke. [NpaBuna BblYMCNeHNs
NPON3BOLHOI: NPOM3BOAHAS CyMMbl, MPON3BEAEHUS N HACTHOrO; NPOU3BoAHas 06paTHON GOYHKLMK;
Npon3BoAHAas CMOXHON PyHKUMKU. OudodoepeHumnan goyHKLMN: KpUTepuin audpgoepeHumnpyemMocTu
doyHKLMM; cBOMCTBA AndodoepeHumnana. 'eoMeTpmuyeckuin CMbicn NPOn3BOLHON 1 andpdoepeHumnana.
OLHOCTOPOHHME 1 BECKOHEYHbIE NPOU3BOaHbIE. dndhdepeHupoBaHme napameTpruyecku
3a0aHHbIX PYHKLMNA.

naboparopHas pabota (10 yaca(oB)):

TexHuka ouddepeHLpoBaHUS.

Tema 6. NpounssogHbie U andpchepeHUManbl BbICLLUX MOPAAKOB

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

Mpoun3eoaHble 1 andodoepeHLmansl Boicwmnx nopsakos. dopmyna JlenbHumua.

naboparopHasi pabora (4 4aca(oB)):

BbluncneHne nponssoaHbIX U AndpdoepeHLmnanos BbiCWNX NOPALKOB.

Tema 7. OcHOBHble TeopeMmbl ans audpcpepeHUpyembix OyHKLUA

JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

OcHoBHble TeopeMbl ana audgepeHumpyembix YHKUNA: Teopema Pepma; Teopema Ponns o Hynax
NPON3BOLHOI; TeopeMa JlarpaHxa, cneacTeus; 06obLeHHas oopMyna KOHEYHbIX NpUpaLLeHni
(cpopmyna Kouwn).

naboparopHasi pabora (2 4aca(os)):

PeweHwne 3ana4 Ha npumeHeHune Teopem Ponng, JlarpaHxa n Koww.

Tema 8. dopmyna Tennopa

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

dopmyna Tennopa: c oOCTaTO4HbIM Y4NIeHOM B popMe JlarpaHxa; C OCTaTo4HbIM YIEHOM B (popme
MNeaHo; Teopema 0 eANHCTBEHHOCTM PasnoXeHus no opmyne Tennopa; pasnoxeHve
aneMeHTapHbIX PyHKUM B psg MaknopeHa; BbluMcneHne npenenos ¢ NoMoLbio dpopmynbl Tennopa.
[Mpaswuno Jlonutans.

naboparopHas pabora (7 4aca(oB)):

PasnoxeHune coyHkuuim no goopmyne Tennopa. BelumcneHme npenenos no npasuny Jlonutans.
Tema 9. UccnepoBaHue pyHKLUA C MOMOLLLLIO NPON3BOAHOMN

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

WccnepnoBaHmne goyHKUMIA C MOMOLLBIO MPOU3BOAHON: BO3pacTaHne 1 yobiBaHne OyHKUUN,
MOHOTOHHOCTb CPYHKLIMW, SKCTPEMYMbI, BbINYKNOCTb, TOYKM nepernba, acMMnToThI.

naboparopHas pabora (14 yaca(oB)):
ViccnenoBaHune oyHKLMIA C NOMOLLbIO NPOU3BOLHON.
Tema 10. HeonpeneneHHbIn MHTErpan
NeKuMoHHoe 3aHsiTne (4 4yaca(os)):

HeonpeneneHHbIi MHTErpan: onpeneneHune, Teopema ob obwem Buae nepsoobpasHoii, CBOKCTBA
onpeneneHHoro nHTerpana. IHTerpnpoBaHme ¢ NoMoLLbio 3aMeHbl NepeMeHHoin. dopmyna
WHTErpMpOoBaHus No YacTsM. VIHTerpmpoBaHue pauvoHanbHbix apobeii. iHTerpmposaHue
TPUrOHOMETPUYECKMX CYHKLINIA.
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naboparopHasi pabora (8 yaca(oB)):

TexHuka nHTerpnpoBaHus.

Tema 11. OnpenenéHHbIn UHTErpan PuMaHa n ero cBoncTea
neKkuunoHHoe 3aHsitne (10 4aca(os)):

OnpepnenéHHbii nHterpan Pumana: 3agayn, npuBoasiume K NnoHATUIO onpeaeneHHoro nHTerpana,
onpegneneHne, He0bxoANMOE yCNoBNE UHTErPUPYEMOCTU (PyHKUMK. IHTerpanbHblie cymmbl Japby,
nx cBOMCTBA. KpUtepuii HTerpupyeMocTtin goyHkLmmn. Knaccol MHTErpmpyembix doyHkumin. CeoncTea
nHterpana PumaHa.

naboparopHas pabora (4 4aca(oB)):

BbluncneHue onpeneneHHbix nHterpanos. @opmyna HotoToHa-JlenbHuua.
Tema 12. UHTerpan kak cpyHKL NS BepxHero npenena. dopmyna Tennopa
JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

WNHTerpan c nepeMeHHbIM BEPXHUM MPeaenom, CBOMNCTBa (HENPEPbIBHOCTb, AMPEPEHLMPYEMOCTD,
CyLlecTBOBaHMe NepBoobpa3Hoit HeNPepbIBHON yHKUMK). BblumcneHne onpeneneHHbIx
nHTerpanos: doopmyna HotoToHa - JleibHuLa, 3aMeHa NepeMeHHOR, (OopMyna MHTErPUPOBAHMS MO
yactam. dopmyna Telinopa ¢ 0CTaTo4HbIM YEHOM B UHTErPaNIbHON (DOPME.

naboparopHas pabora (2 yaca(oB)):

OueHKa UHTerpanoB ¢ NOMOLLbK TEOPEMbI O CPEAHEM

Tema 13. l'eomeTpuyeckme nNpunoxeHnsa MHTerpana PumaHa
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Mnowanb Kpl/lBOJ'II/IHGI7IHOl7| Tpaneunn B ﬂ,eKapTOBOVI " I'IOﬂﬂpHOVI cucrtemax KkoopguHar. OnunHa ayrun
NIOCKOW " HpOCTpaHCTBeHHOVI KpVIBOI7I. Ob6bem 1 nnowanb NOBEPXHOCTN Tena BpalleHUns.

naboparopHas pabora (10 4yaca(oB)):

BbluncneHne nnowanen, onvH ayr, 06bEMOB, nnowane NOBEPXHOCTEN BpaLEeHNS C MOMOLLbIO
nHTEerpana Pumana.

Tema 14. Heco6¢cTBEHHbIN MHTErpan
JNleKLMoHHoe 3aHsiTne (6 4yaca(oB)):

Onpegnenexune. CxoamnmocTb.Kputepuii Kowun. Apudometudeckmne csonctsa. lNMpunsHakm cpaBHEeHUS.
ABCONTHO cxoasiumecs HecobCTBEHHbIE MHTerpanbl. IHTerpan ¢ HECKONbKMMM 0COBEHHOCTSMM.
VHTerpan B cMbICnie rnaBHOro 3Ha4eHuns.

naboparopHas pabora (6 4aca(oB)):

BblucneHne HecoBCTBEHHBIX MHTErpanoB. ViccnegoBaHue MHTErpanoB Ha CXOAUMOCTb, Ha
abCONIOTHYIO 1 YCNTOBHYIO CXOANMOCTb.

Tema 15. Yucnosblie psaabl
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Yuncnosble psabl: HEOOX0AMMOE YCNOBUE CXOAMMOCTM YUCIOBOrO psaa, CBOMCTBA CXOASIUMNXCS
4MCNOBbLIX PSAAOB, KPUTEPUA KOowmn Cx0anMMOCTM YCOBOro psaa.

naboparopHas pabora (2 4aca(oB)):

Yuncnosble psabl: HEOOX0AMMOE YCNOBUE CXOAMMOCTM YUCIOBOrO psaa, CBOMCTBA CXOASIUMNXCS
4MCNOBbLIX PSAAOB, KPUTEPUA KOowmr CX0AMMOCTM YCIOBOro psaa.

Tema 16. CxoaMMOCTb 3HAKOMOCTOSIHHbIX PsiAoB
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Psanabl ¢ HeoTpuuaTenbHbIMU YNEHAMWN: KPUTEPUIA CXOAMMOCTM YACIOBOro psaa C
HeoTpuLaTtenbHbIMU YieHaMK; TeopemMa cpaBHEHUS. [1prM3HaKM CX0AMMOCTM YNCIOBOrO psaa C
HeoTpuuaTeNbHbIMU YIeHaMW: MHTErpanbHbI NpU3Hak, npusHak danambepa, paankanbHbiii
npusHak Koww, cnencreue.

naboparopHas pabora (6 4aca(oB)):

NccnenoBaHmne CXx04MMOCTM YUCTIOBBIX PAAOB CO 3HAKOMOCTOSIHHBIMU YIEHAMM.
Tema 17. AOCONOTHO M YCIIOBHO CXOASILLLMECS YMCNOBbIE psabl
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):
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ABCONOTHO M YCNOBHO CXOASMECS YACNOBbIE PSifbl: ONPeaAeneHne, CBOMCTBA CXOASIUNXCS PSILO0B.
3Hakouepenyowmecs psaapl, Teopema JleinbHuua. MNMpuaHakn dupuxne n Abens cxoaumocTu
4yMcnoBbiX psnoB. Teopema PumaHa, nnmoctpupyowmin npumep.

naboparopHas pabora (6 4aca(oB)):

WNccnepnoBaHme YCNOBbIX PAAOB Ha aBCONIOTHYHO U YCTOBHYIO CXOAUMOCTb.

Tema 18. DyHKUMNOHaNbHbIE NOCNenoBaTeNbHOCTU U psabl. PAaBHOMepHasi CXOAUMOCTb.
JNIeKLMoHHoe 3aHsitue (6 4aca(oB)):

CxoomMMoCTb (PYHKLUMOHANbHbBIX NOCNenoBarte/ibHOCTeN U paaos. PaBHoMepHas CXoauMOoCTb
JOYHKLMOHanNbHbIX NocnenoBaTenbHocTen u panos. Kputepuin Kown pasBHOMEPHOW CXOAUMOCTMN.
Mpu3aHaku Beepwrpacca, Oupuxne n Abens paBHOMEPHON CXOAMMOCTI (OYHKLMOHANbHbIX PSLO0B.
CBowicTBa paBHOMEPHO CXOAAWMXCS PYHKUMOHANbHbBIX NOCNenoBaTeNlbHOCTEN U PALOB.

naboparopHas pabora (6 4aca(oB)):

HaxoxaeHune obnactu cxoaAmMMoCTy (OYHKUMOHaNbHbIX pSaoB. ViccnenoBaHne goyHKLUMOHANBHbIX
PSLOB 1 NOCNenoBaTeNbHOCTEN HA PABHOMEPHYIO CXOAMMOCTb.

Tema 19. CteneHHble psigbl

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

Panouyc n nHtepsan cxoommocTu cteneHHoro psaa. @opmyna Kown-Agamapa. CBONCTBA CTEMEHHbIX
pPS00B.

naboparopHasi pabora (6 4aca(oB)):

HaxoxneHwne paaonyca n ndtepeana CXxoouMOCTU CTENEHHbIX PsOoB. PasnoxeHHue dpoyHKUMN B
CTeneHHble psaabl.

Tema 20. EBKNnAo0BO NpPOCTPaHCTBO
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

[MoHsaTHE N-MepHOro esknmaoBa npoctpaHcTea. HepaseHcTBO Kown-bByHsakosckoro. CxoanmMocTb
nocnenoBaTeNbHOCTEN B N-MePHOM npocTpaHcTee. OTKPbITbIE U 3aMKHYTble MHOXECTBA.

naboparopHas paborta (2 4aca(oB)):

[MpoBepka akCMOM HOPMbI, BbIYMCIIEHNE NPEneNioB BEKTOPHbIX NOCNenoBaTeIbHOCTEN.

Tema 21. OTO6paxeHusi B €eBKINA0BbIX MPOCTPaHCTBax

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Mpenen v HenpepbIBHOCTb (OYHKLNIA, 3a4aHHbIX B : Npeaenbl PyHKUMM B TOYKE, MO MHOXECTBY, Mo
HanpaseHN0, MOBTOPHbIE Npeaenbl; HENPEPbLIBHOCTb OYHKLMN B TOYKE, HENPEPbLIBHOCTb CNOXHOW
doyHKuunun. CeoncTBa HENPEPbLIBHBIX COYHKLMIA HA KOMMakTe: TeopeMa BenepuTtpacca, Teopema
KaHTtopa, Teopema bonbuaHo-Koww.

naboparopHasi pabora (4 4aca(oB)):

BbluncneHue npenenos otobpaxeHuid. MiccnenoBaHne otobpaxeHuini Ha HENPEPbLIBHOCTb.

Tema 22. OudpcpepeHUMpyeMoCcTb oToOpaxeHus. YacTHble NPOU3BO4HbIE.

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

YacTHble npon3BogHble N AN EPEHLMPYEMOCTb OYHKLUWI B : onpeaeneHne 4YacTHOW Npon3BogHOM
B ; HE0OX0OMMOE N [OCTATOYHOE YCNOBUS ANDAEPEHLNPYEMOCTIN PYHKLNN B TOYKE;
AndgodpepeHLMpyemMoCTb CNOXHOM OYHKUUK; NepBbll AndpdoepeHLuman, ero CBoicTea; goopmyna
KOHEeYHbIX npupalleHuin. KacatenbHas NNOCKOCTb, BEKTOP HOPManu K rpadounky oyHKUnu;
Npoun3BogHas no HarnpaeneHuto, rpaameHT. [NponssogHble 1 andgoepeHLumansl BblCWNX NOPALKOB,
Teopema lBapua. NHBapmaHTHOCTb AMPdepeHLNanoB BbICWNX NOPSAKOB OTHOCUTENbHO 3aMeEHbI
nepemeHHbIx. dopmyna Tennopa.

naboparopHas pabora (8 yaca(oB)):

BbluncneHne nponssoaHbIX N audpdoepeHumnanos yHKLNIA.

Tema 23. YacTHble npoussogHblie U audpcpepeHLmansl BbiCLLUX NOpAAKoB. PopMyna
Tewnnopa.

JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):
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YacTtHble npon3BogHble BbICWKNX NOPSOKOB. Teopema LBapua o cMelaHHbIX NPOU3BOOHbIX.
doopmyna Tennopa ¢ ocTaTtoyHbIM YnieHOM B dpopMe JlarpaHxa n B coopme NeaHo ong doyHKUmMA
MHOIMMX NMePEMEHHbIX.

naboparopHas pabora (4 4aca(oB)):

BbluncneHne YacTHbIX NPOM3BOAHBIX U ANdbdepeHLNanos BbICIIMX NOPSOAKOB. 3aMeHa NepeMeHHbIX
B BblpaXeHMsIX, coaepXalunx 06bIkHOBEHHbIE U HYAaCTHblE NPOVN3BOAHbIE.

Tema 24. JlokanbHbIn 3KCTPEMYM (PYHKLIMM MHOMMX NepeMeHHbIX

JNIeKLMOHHoe 3aHsitue (6 4aca(os)):

OKCTPEMYMbI (OYHKLMIA MHOMMX NEPEMEHHbIX: HEOOXOAMMOE YCNOBME CYLLECTBOBAHMS 9KCTPEMyMA B
TOYKE; HEOOX0AMMOE YCNOBME CYLECTBOBAHMS NOKANIbHOTO MHUMYMA (NTIOKanbHOro MakCuMyMma)
TOYKE; 0OCTATO4YHOE YCIIOBUE CYLLECTBOBAHNSA 3KCTPEMYMA B TOYKE.

naboparopHas pabora (6 4aca(oB)):

VccneposaHune coyHKUMIA HA NOKaNbHbIA SKCTPEMYM.

Tema 25. AKCTpEeMyM, YCNOBHbIN 3KCTPEMYM (PYHKLLIUM MHOTUX NEPEMEHHDbIX.

JNeKuoHHoe 3aHsitne (12 yaca(os)):

®dopmyna Teinnopa ¢ oCTaTO4HbIM YNeHOM B ¢popme JlarpaHxa u B cpopme NeaHo ons pyHKumMMn
MHOIMX NepeMeHHbIX. [TOHATME NoKanbHOro SKCTPeMyMa (PYHKLUMM MHOMUX NEPEMEHHbIX.
Heobxoaommble 1 [OCTaTOYHbIE YCNOBUS NOKANbHOrO aKCTpemMyma. MNoHATME YCNOBHOMO 9KCTPEMyMaM
doyHKUmMK. MeTon JlarpaHxa HaxoXOeHus YyCNOBHOro aKCTpemMyMma.

naboparopHas pabora (14 4yaca(oB)):

PeweHune 3a0ay Ha HaxoXAeHWe NoKanbHOro aKCTpemMyMa cpyHkumnn. PelweHne 3anay Ha
HaxXoXAeHne YCNOBHOMo aKCTpeMyMa coyHKumMn. HaxoxaeHne HanMeHblero 1 HambonbLwero
3Ha4YeHui goyHKLMKN B obnacTu.

Tema 26. UHTerpansl, 3aBUCSsILLLME OT NapameTpa.

neKkuunoHHoe 3aHsitne (12 yaca(os)):

MoHATMEe cOBCTBEHHOrO UHTErpana, 3aBMCcsLWero o1 napameTpa. HenpepbIBHOCTb, MHTErPUPYEMOCTD
1 ondpdbepeHUnpyemMocTb No napameTpy cobcTBeHHOro nHTerpana. ®opmyna JlenbHuua. MoHatme
HecobCTBEHHOro MHTerpana, 3aBucsLero oT napameTpa. PaBHoMepHas CxoAnMOCTb
HecobCcTBEHHOro MHTErpana no napameTpy. MpusHakun BeliepwTpacca, Oupuxne n Abens
paBHOMEPHOW CXOOMMOCTU. HenpepbiBHOCTb, MHTErPUPYEMOCTb 1 AndpepeHUnpyemMocTb
HecoBCTBEHHOro MHTerpana no napameTpy. BoluncneHune nHterpanos Oupuxne un
dunnepa-lyaccoHa. OnnepoBbl UHTErpanbl.

naboparopHas paborta (10 4aca(oB)):

PeweHune 3apnay Ha HaxoxaeHve 06nacT CXOAUMOCTM UHTErPaNoB U NCCNeaoBaHNE Ha
PaBHOMEPHYIO CXOAUMOCTb HECOOCTBEHHbIX MHTErpasioB, 3aBUCAWMX OT napameTpa. BoluncneHune
WHTerpanos NyTém angepeHUMpoBaHmsa N MHTErpupoBaHme no napameTpy. BolumcneHune
WHTErpanoB ¢ NomoLbto UHTerpanos Oupuxne, diinepa-lNyaccoHa n 6eta- n ramMma-coyHKLUNIA
ounnepa.

Tema 27. KpaTHble uHTerpansol

neKkumnoHHoe 3aHsiTne (12 yaca(os)):

Mepa XopaaHa B n-MepHOM NpocTpaHCTBe U eé ceoicTBa. OnpeneneHne n CBOMNCTBA KPaTHOro
nHTerpana PumaHa.

naboparopHas pabora (12 yaca(oB)):

BbluncneHune KpaTHbIX NHTErpanos. BbluncneHne nnowanein n 06 bEMOB C NOMOLLbIO ABOMHbIX U
TpOI7IHbIX NHTErpanos.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
BbINOSH
5 Tema 2. Yucnosble 1 uomgmHeeTge 10 noMallHee
" |nocnenoBaTenbHOCTU
ocneposartenbHOC 3ananms 3apaHve
BbINOMHEHN
3 Tema 3. lNpegnen 1 nomE&JZmﬁ 10 noMallHee
. HKLMWN B TOYK
CPyHKL oyke 3anaHs 3ajaHve
BbIMO/THEHNE
JomauwHero
3apaHus 4 noMallHee
Tema 4. BbINOSIHEHNE 3apaHue
4. |HenpepbIBHOCTb 1 JomallHero
JOYHKLMN B TOYKE 3agaHus
noaroToeka K
KOHTPO/bHOW 2 Kzzégganaﬂ
paboTte P
BbIMO/THEHNE
Tema 5. MNponssogHas n JomauwHero
5 andpgoepeHumnan 1 3ajaHus 12 nomauiHee
" |dyHKUMM 0 gHOM BbIMO/THEHNE 3apaHve
nepeMeHHou JoMalHero
3anaHus
Tema 6. NponssoaHble BbIMONHEHN
6 P A OnHeHne JomaliHee
. |n andpdoepeHumansl 1 JomauwHero 8 sanaHne
BbICLUMX MOPSOKOB 3afaHus
BbIMO/THEHNE
omauwHee
Tema 7. OCHOBHble ZoMallHero 6 g'a,uaHme
- [Teopembl ans 1 3apaHus
" |[BMdbdpepeHLMpyeMbIX NoAroToBka K KOHTDONBHAS
pyHKLMIA KOHTPO/NbHOM 2 a632a
pabote P
BbIMO/THEHNE
JomauwHero
3anaHus
BbINOMHEHN
8 Tema 8. ®opmyna 1 uomgumeeroe 10 noMallHee
" |Tenn
ennopa sananms 3apaHve
BbIMO/THEHNE
JomauwHero
3anaHus
BbIMO/THEHNE
JomatHero
3agaHus 10 noMallHee
Tema 9. ViccneposaHue BbINOJIHEHNE 3ajaHve
9. |tbyHKUMIA C NOMOLLbIO 1 JomalHero
NPON3BOL4HON 3afjaHus
NOAroToBKa K
KOHTPONbHOMN 2 Kgggzganaﬂ
paboTe P
Tema 10. BbIMNONIHEHNE
10.|HeonpeneneHHbIn 1 JoMalHero 12 g;;;ﬂﬂfe
nHTErpan 3agaHus
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
BbINONMHEHNE
Tema 11. JomaluHero
11 OnpenenéHHbin 5 3a0aHuns 12 JomMallHee
‘InHTerpan Pumana v ero BbINONMHEHNE 3apaHue
cBouncTea JOMallHero
3a0aHuns
BbINONHEHNE
Tema 12. VIHTerpan kak JomatiHero
1anyHKumslBerHero 5 3a0aHuns 12 JomMaluHee
‘Inpenena. ®opmyna BbINONHEHNE 3apaHue
Tennopa JomauwHero
3a0aHuns
BbINONMHEHNE
MalLlH
Tema 13. AoMalHero 4 ggﬂ:Hmeee
13 ["eomeTpuyeckme 5 3apaHus
‘INpunoXxeHnsa nHTerpana MOAroToBKa K
Pumana KOHTPONbHOM 2 Kzzigganaﬂ
paboTte P
Tema 14. BblINONMHEHWE
14.|HecobCcTBEHHbIN 2 JoMallHero 12 g;;;ﬁzfe
nHTEerpan 3a0aHuns
BbIMONTHEHN
OnHeHne JomallHee
gomatHero 6 3anaHne
15 Tema 15. Hucnosbie 5 3a4aHuns
‘lpsobl noAaroToBka K
KOHTPONbHOMN 2 Kgggzganaﬂ
paboTe P
BbIMONMHEHNE
Tema 16. CxoomMocTb AOMallIHEro
16./3HaKONOCTOSAHHbIX 2 3anaHus 11 AoMalHee
' 9008 BbIMONMHEHNE 3agaHue
P JomallHero
3a0aHuns
BbINONHEHNE
Tema 17. ABcontoTHO n AOMaLIHEro
3a0aHuns JomMallHee
17.lycnoBHO cxopsawmecs 2 11
4ACTIOBbIE PSbI BbINONHEHNE 3apaHue
JomallHero
3a0aHuns
roounars
DyHKUMOHANbHbIE 3anaHms noMawHee
18.|[mnocnepoBaTenbHOCTU U 2 11
BbINOMHEHNE 3ajaHue
panbl. PaBHoMepHas
CXOOMUMOCTb AOMalHEro
) 3a40aHuns
PervncrpaumnoHHblii Homep 910216 DAEKTPOHHEH
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
BbINOMHEHNE
JomauwHero
3a0aHus
BbINOMHEHNE
MallH
JOoMallHero 10 ?gg:m:e
19 Tema 19. CteneHHble 5 3a0aHus
‘lpsabl BbINOMHEHNE
JomauwHero
3anaH
noaroToeka K
KOHTPONbHOM 2 :g:l;goanaﬂ
paboTe
20 Tema 20. EBknngoso 5 E'Z;;gmee%e 8 nomatHee
NPOCTPaHCTBO sanaHns 3apaHue
BbINOMIHEHNE
Tema 21. OTobpaxeHus JloMallHero
54 [B €BKNNOOBLIX 5 3anaHus 4 noMallHee
‘InpocTpaHcTBax BbINOIHEHNE 3apaHve
JomalHero
3anaHus
BbINONHEHNE
MallH
Tema 22. AoMallHero 13 g'ao,u:Hmse
50 OdugpdpepeHunpyemocTb 5 3anaHuns
‘loTobpaxeHusi. HYactHole NoaroToBka K KOHTDONbHAS
NpoOn3BOOHbIE. KOHTPObHOW 4 a6oga
paboTe P
Tema 23. HacTtHble
NPON3BOAHbIE U BbINONHEHNE
MallH
23.|oudbdpepeHunansi 2 JOoMallHero 8 gg,u:Hmse
BbICLUMX MOPSOKOB. 3a0aHus
®dopmyna Tewnopa.
BbINOSIHEHNE
JomaliHero
3anaHus 6 noMallHee
Tema 24. JlokanbHbIi BbIMO/THEHNE 3apaHve
24 .|aKCTpeMyMm pyHKLMK 2 AomatiHero
MHOIMX NEPEMEHHbIX 3anaHus
noaroToeka K
KOHTPONbHOMN 2 Kgg;gganaﬂ
paboTe P
Ntoro 234

5. O6bpa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHus

YTeHne nekumnii No gaHHOM gucumnnmHe nposognTCAa TpagnuMOHHbIM crnocobom.

CTyneHTaM npenocTaBnseTcs BO3MOXHOCTb 1S CaMONOAroTOBKM M MOArOTOBKM K 9K3aMeHy
NCNONb30BaTb 3NEKTPOHHbIA BAPUaHT KOHCMEKTa Nekun, NoAroTOBNEHHbIN NpenoaasaTeneM B
COOTBETCTBUE C MIaHOM NeKuuia.

ﬂpM pa60Te ncnonb3yeTtca guanorosas oopma BeLeHnsa nekunii ¢ NoOCTaHOBKOW U pelleHnem
|'|p06ﬂeMHbIX 3agad, 060y)K,EI,eHI/IeM ONCKYCCNOHHbIX MOMEHTOB U T.A4.

PernctpaumoHHbin Homep 910216
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Mpu npoBeneHNM NPaKTUYECKMX 3aHATUIN CO3[aI0TCS YCNOBUS AN MAKCMMabHO CaMOCTOSITENIbHOMO
BbINONHEHMS 3a8aHnii. NoaToMy Npy NPOBEAEHMN NPAKTUYECKOro 3aHATMS NpenoaasaTento
pekoMeHayeTcs:

1. MpoBecTun akcnpecc-onpoc (YCTHO UK B TECTOBOW (DOPME) Mo TEOPETUYECKOMY MaTepuany,
HeobxoaUMOMY A1 BbINOMHEHUS paboThl (C OLEHKOW).

2. MpoBepnTb NPaBMIbHOCTb BbINOMHEHNS 3a4aHWiA, NOArOTOBMEHHbIX CTYAEHTOM AOMa (C OLLEHKOM).

Nioboli NpakTUYeckoe 3aHATUE BKOHAET CAMOCTOATENBHYIO NPOPaboTKy TEOPETUHECKOrO
Mmatepuana v usy4eHvie MeTOAUKM peleHnst TUNYHbIX 3aaad. HekoTopble 3afayn cogepxar
3M1IeMEHTbI HAayYHbIX UCCNeA0BaHWi, KoTopble MOryT notpebosatb yrnybneHHoW caMoCToATENbHOM
npopaboTkn TeopeTNYeckoro Matepmana.

MNpu opraHv3auny BHeayaUTOPHON CaMOCTOSATENbHON paboThl MO AaHHOW AMCLUNANHE
npernonasaresno PeKoMeHaoyeTCa NCnosib3oBaTh cneayowme ee popMbi:

- peweHne CTyAeHTOM CaMOCTOSITENbHbIX 3aA4a4 0ObIYHON CNOXHOCTW, HAanpaBNeHHbIX Ha
3akpenfieHne 3HaHNN N YMEHWUI;

- BbINONHEeHne nHomnemnayalnbHbIX 3a4aHunin NOBbIWEHHOM CNOXHOCTH, HanpaBfeHHbIX HA pPa3BUTue 'y
CTYyOEHTOB HAay4YHOro MblneHnsa n NHNMUMaTuBhbl.

6. OLueHOYHble CpeacTBa OJ1s TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 DUCLUNIMHBbI U y4ebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Teopus BeLLLeCTBEHHbIX Yncen
noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

PeweHne 3anay4 MeETO4OM MaTeEMaTM4eCKOM NHOYKUWNN. JlokazaTenbCcTBO CBOMCTB TOYHbIX rpaHe|7|
HYMCNOBbIX MHOXECTB.

TemMma 2. YUucnosble nocnenoBatefibHOCTU
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

BbluncneHune npenenos 4MCNOBbIX NocnenosaTenbHocTen. PelweHne 3anay Ha Teopemy
Beinepuwrpacca, kputepuin Kowwn.

Tewma 3. Npenen pyHKLMUM B TOUKE

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

BbluncneHne npenenos OCHOBHbIX 9NeMEHTapHbIX PYHKLINNA.
Tema 4. HenpepbIBHOCTb (PYHKLUM B TOYKE

JoMallHee 3afaHune , npuMepHble BONpPOCHI:

PeweHune 3apay Ha nccnenoBaHne GyHKLMIA Ha HENPEPbIBHOCTb. HaxoxaeHne ToYek paspbiBa
CPYHKLIMIA, MCCnenoBaHne xapaktepa aTUxX ToYek.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1-2. Hantu npenen nocnepnosartenbHocTy 3. Hantu npenen paumoHanbHON OYHKLUN B TOYKE 4.
Haritu npenen TpuroHOMETpUYeCcKom PyHKLMK B TOUYKe 5-6. HanTn npenensl TpaHCLEHOEHTHbIX
QOYHKLNIA B TOYKE

Tewma 5. NpounssoaHas n auchdepeHuman PyHKLUM OOHON NepeMeHHON
HoMaluHee 3afaHune , NpyMepHbIe BONPOCHI:

PeweHwne 3anay Ha NoHATUE NPOM3BOAHON U andpdepeHumana. TexHuka anddepeHLmpoBaHus.
MponsBonHas obpatHol oyHKUMK. [pon3BoaHas yHKUMIA, 3a4aHHbIX NapaMeTpUYeCKn HESBHO.

Tema 6. NpounssogHbie U audpchepeHLManbl BbICLLUX NOPAAKOB

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

BbluncneHne npon3BoaHbIX M audpdpepeHumnanos BuiClWNX nopsaakos. @opmyna febHuua.
Tema 7. OcHOBHble TeopeMmbl ans audpcpepeHUpyeMbix OyHKLUA

JIoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

PeweHve 3apnay Ha npumeHeHne TeopeM Ponng, JlarpaHxa n Koww.
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

1. HaitTn nponsBoaHyto goyHKLMUM B TOYKE 2. BbluncnnTb npenen goyHKUMM, NCNomb3ys NpaBusio
Nonutans 3. BelumncnnTb npenen gyHKUMmM, ncnonbays dopmyny Teinopa 4. Miccnenosatb oyHKLUMIO
1 NOCTPOUTb rpadounk

Tema 8. Popmyna Tennopa
JoMalHee 3afaHune , NpUMepHble BOMPOCHI:

PasnoxeHune pyHkunin no coopmyne Tennopa. NpnmeHeHne doopmynbl Tennopa ons BblHUCIEHNS
npenenos.

Tema 9. UccnepoBaHune hyHKLMUA C MOMOLLLIO MPOU3BOAHON
JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

WccnepoBaHme cpyHKUMIA Ha BO3pacTaHue 1 yboiBaHme. HaxoxaeHne Todek nepernba. KCTpemMyMmbl
doyHKLMIA. [TocTpoeHne rpadonkoB GOYHKLMIA NO XapakTepHbIM TOYKaM.

KOHTpO/bHas paboTa , NpUMepHble BOMPOCHI:

1. Haiitn npon3BoaHYIO QOYHKLMM B TOYKe 2. Bblumcnutb npegen goyHKUMM, UCNONb3ys Npasuno
Nonutans 3. Belancnntb npenen goyHkuun, ncnonb3ys popmyny Ternopa 4. Viccnenosatb OyHKUMIO
N MOCTPOUTb rpagonk

Tema 10. HeonpeneneHHbI UHTErpan

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

TexHuka nHTerpnposaHus.

Tema 11. OnpenenéHHbIn HTErpan PuMaHa n ero cBoncTea
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

BbluncneHvne nHterpana no onpeneneHnto

Tema 12. UHTerpan kak cpyHKL NS BepxHero npenena. dopmyna Tennopa
JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

BbluncneHune onpenenéHHblx uHTerpanos Pumana.

Tema 13. 'eomeTpuyeckme npunoxeHnsa nHTerpana PumaHa
JoMallHee 3anaHune , NpuMepHble BONpPOCHI:

BbluncneHune nnowagnei, anvH ayr, o6 bEMoB, Nnowane NnoBepxXHOCTEN BPaLLeHUs! C MOMOLLbIO
onpenenéHHbIX MHTerpasnos.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

1. BbluMcnnuTb HeonpeneneHHbln NHTErpan, UCnonb3ys 3aMeHy nepeMeHHom 2. Belumenntb
HeornpeneneHHbI MHTerpan, Ucnonb3ys qopMyny MHTErpPUPOBaHUS No Yactam 3. Boluncnntb
HeornpeneneHHbI NHTerparn, UCnonb3ys pasnuyHbie NpueMbl MHTErpuposaHmns. 4. Hantm nnowanb
nnockoi dourypel 5. Haittn gnvnHy oyrm 6. Hailtn o6bem Tena BpalweHums

Tema 14. Hecob6¢cTBEHHbIN UHTErpan
LoMalHee 3afaHne , MPUMEpPHbIE BOMPOCHI:

BblumcneHne HecobcTBEHHbIX MHTErpanos. ViccnenoBaHne HeCoBCTBEHHbIX MHTErpanos Ha
CXOAMMOCTb, aBCONMIOTHYIO 1 YCNIOBHYHO CXOAUMOCTb.

Tema 15. Uucnosblie psagbl
JoMallHee 3agaHue , NpuUMepHble BOMPOChHI:

Heobxonmmoe ycnosme CX0AMMOCTM YUCNOBOrO psaaa, CBOMCTBA CXOAAWMNXCS YNCOBbIX PSLOB,
KpuTepuin Kowwn CXooMMOCTM YACNOBOro psaa.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Tema 16. Cx0AMMOCTb 3HAKOMOCTOSIHHbIX PSA0B

LoMallHee 3afaHue , MPUMEpPHbIE BOMPOCHI:

WNccnepnoBaHne cXoauMMOCTU YMCTOBbBIX PSLOB CO 3HAKOMOCTOSIHHBIMU YieHaMMU.
Tema 17. AGCONIOTHO U YCNIOBHO CXOASLLUECH YNCNOBbIE PAAbI

noMalHee 3anaHne , NpUMepHbIe BOMPOCHI:

WccnepnoBaHme YACNOBbIX PAAOB HA aBCONIOTHYIO U YCOBHYIO CXOAUMOCTb.
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Tema 18. CDyHKUMOHaﬂbeIe nocnenoBaresibHOCTU N psagbl. PaBHomepHaa CXO04UMOCTbDb.
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

HaxoxaeHune obnactn cxoamMMocTi OYHKUMOHaNbHbIX psiaoB. ViccnenoBaHne goyHKLUMOHANbHbIX
PS.OOB 1 NOCNeaoBaTeNbHOCTEN HA PABHOMEPHYHO CXOAMMOCTb.

Tema 19. CteneHHble psabl
LoMalHee 3afaHne , NPUMeEPHbIE BONPOCHI:

HaxoxaeHue pagunyca u nHTepsana CXo4MMOCTY CTEMEHHbIX PSA0B. PasnoxeHne oyHKUNA B
CTENEHHbIE PAAbI.

KOHTPOSNbHAs ToYKka , NPUMEPHbIE BOMPOCHI:

1. NccnepnoBaTtb Ha CXOAMMOCTb HECOOCTBEHHDIV MHTErpan 2. iccnenoBatb Ha CXOAMMOCTb
3HAKOMOCTOSHHbIV YMCnoBO pag 3. ViccnenoBatb Ha abBCOMOTHYIO 1 YCNOBHYIO CXOAMMOCTH
yucnosow pag 4. ViccnenosaTb Ha paBHOMEPHYIO CXOAMMOCTb (PYHKUMOHANbHbIA pag 5. Haintu
0bnacTtb CXOAMMOCTM CTENEHHOrO psiaa. 6. Pasnoxutb OyHKUMIO B CTENEHHON P

Tema 20. EBKNnA0BO NPOCTPAHCTBO
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

[MoHsiTME N-MepHOro eBknmaoBa npoctpaHcTBa. HepaseHcTBO Kown-bByHsikoBeckoro. CxoonmMocTb
nocnepoBaTenbHOCTEN B N-MepHOM npocTpaHcTee. OTKPbITbIE U 3aMKHYTble MHOXECTBA.

Tema 21. OTO6pakeHUst B eBKJIMO,0BbIX NPOCTPaHCTBaX

JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

BbluncneHue npenenos otobpaxeHuid. ViccnenosaHne otobpaxeHuin Ha HENPEePbIBHOCTb.
Tema 22. OucpcpepeHumpyeMocTb oTobpaxeHuns. HacTHble NPOU3BOAHbIE.
JoMawHee 3afaHune , NpUMepHbie BOMpPOCHI:

BbluncneHmne 4yacTHbIX MPON3BOAHbLIX U ANdpdpepeHLmManos OYHKLUNIA.

KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

Tema 23. YacTHble npousBoaHblie U auddpepeHumansl BbicLLUUX Nopaakos. dopMmyna Tennopa.
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

BblucneHune YacTHbIX NMPOU3BOAHBIX U ANCOGEPEHLNANOB PYHKLNIA BbICWINX NOPSAKOB. 3aMeHa
NepPEMEHHbIX B BbIpaXXeHNsIX, coaepXalmx 06blkHOBEHHbIE MPON3BOAHbIE, B BbIPAXEHUSIX,
coaep>Xalmx YacTHble NPOM3BOAHbBIE.

Tema 24. JlokanbHbIn 3KCTPEeMYM (PYHKLIMM MHOMMX NepeMeHHbIX
JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:

VccnepoBaHune qoyHKUMIA HA NOKaNbHbIA SKCTPEMYM.

KOHTpoOnbHas paboTta , NpUMepHbIE BONPOCHI:

1. Bblumcnntb YacTHble NPOU3BOAHbIE, MPOBEPUB PABEHCTBO 2. HaliT andpdhepeHuman nepeoro 1
BTOPOro nopsaka HesiBHol doyHkuun 3. NpeobpasoBatb BbipaXeHNe, Coenas 3aMeHy NepeMEHHbIX 4.
NccnepoBaTb Ha aKCTPEMYM (OYHKLIMIO MHOTMX NEPEMEHHbIX

Tema 25. AKCTpEMyM, YCNOBHbIA 3KCTPEMYM (PYHKLLIUM MHOTUX NEePEMEHHbIX.
Tema 26. UHTerpanbl, 3aBUCSLLLME OT NapameTpa.

Tema 27. KpaTHble UHTerpansol

Tema . UToroesasi popma KOHTpons

Tema . UToroeas doopma KOHTpons

Tema . UTorosas coopma KOHTpoOns

[MprMepHbIe BONPOCHI K 3a4eTy M 9K3aMEHY:
[MpyMepHbIEe BONPOCHI K 9K3aMEHY:
1 cemecTp
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MHoxecTBa. Onepaunn Han MHoxecTBaMu. PyHkums. Obpas 1 Npoobpas MHOXeCTBA NpW
oTtobpaxeHunn. bruekuusi. PaBHoMolHble MHOXecTBa. CYeTHble MHOXECTBA 1 UX CBolcTBa. [ padumk
4MCNOBOV GoyHKLMUN. PyHKUMK, 3a8aHHble HesiBHO. ObpaTHas oyHKUMS. MOHOTOHHAS CPYHKUMS U
obpaTtHas kK Heit. Onepauunn Hag YACNOBBIMU CPYHKLNSIMU.

Akcunomartumyeckoe onpeneneHne 0encTBUTENbHbIX YACEN. ToYHAsa BEPXHAS U TOYHAS HUXHSS rpaHn
4MCNOBOro MHOXeCcTBa. XapakTepuUcTn4eckoe CBOMCTBO TOYHOW BEPXHEN rpaHn. Tononorus
4MCNOBOW NPSAMOMN (OKPECTHOCTU, MPOKOSIOTbIE OKPECTHOCTU, OTKPbITbIE U 3aMKHYTble MHOXECTBA,
npenenbHbie U N30/IMPOBaHHbIE TOYKM MHOXeCTBa). Teopema Beiepwrpacca. PacwupeHHas
yucnosas npsimas.

Mpenen uncnoson nocnegosatenbHocTW. MNoanocnenosatenbHOCTb. CBONCTBO
noanocnenoBaTenbHOCTEN CXOASWENCa NOCNef0BaTENbHOCTU. DNeMeHTapHble CBONCTBA nNpeaena
nocnenoBaTenibHOCTU (€4MHCTBEHHOCTb, CBOMCTBO "3aXaToin" nocnenoBaTenbHOCTH,
OrpaHMyYeHHOCTb CXOASWENCS NocnenoBaTebHOCTN, apugmeTmyeckme ceonctea). CxoamMocTb
MOHOTOHHbIX OrpaHMYeHHbIX NocnenoBaTenbHOCTEN. JleMMa O BNOXEHHbIX OTpe3kax. Teopema
bonbuaHo-BeepTpacca o CywecTBoBaHUN CXo4sWencs nognocnenosarenbHoOCTN. HYueno e.
dyHpoaMeHTanbHble NnocnenosartenbHoOCTU 1 Kputepuin Kown. Teopema KaHTopa 0 HECYETHOCTU

MHOXeCTBa AeNCTBUTENbHBIX Yncen. [1penenbl B paclmpeHHOn YNCNOBOW MPSMON.

Mpenen oyHKLUMKN B TOYKe. DKBMBANIEHTHOCTb onpeaeneHuin. CeolicTea npenena: eAMHCTBEHHOCTb,
CBOMCTBO "3axarton" oyHKUUKN, OrpaHUYeHHOCTb (PYHKLUUM B OKPECTHOCTM TOYKN CYLL,ECTBOBAHUS
npenena, apugmeTmyeckme CBONCTBa, kKputepun Koww cywectBoBaHWS rnpenena oyHKUUN B TOYKE,
CBOWCTBO COXpaHeHus 3Haka. [1epBblii 1 BTOPOM 3aMedaTesibHble npenensl. ACMMNTOTMYecKme
paBeHCTBA. DKBMBANEHTHblE doyHKUMN N X cBocTBa. OCHOBHbIE 9KBMBANEHTHOCTH.

HenpepblBHOCTb GoyHKUMKN B To4Ke. CBOMCTBA HENPEPbLIBHbIX B TOYKE PYHKLIMIA: OrPaHNYEHHOCTb B
OKPECTHOCTWN TOYKM HEMPEPbIBHOCTU, COXPaHEHNe 3Haka, apudoMeTn4eckne CBomnCTBa,
HenpepbIBHOCTb cyrnepno3uuun. Tovkn paspbisa. CBOCTBA HENPEPLIBHOM HA OTPE3KE GOYHKLMK:
OrpaHN4YEeHHOCTb, OOCTUMXEHME TOYHbIX rpaHer, obpauweHne yHKLUN B HyNb, CBONCTBO
NPOMEXYTO4YHbIX 3Ha4YeHU. PaBHOMepHasa HenpepbiBHOCTb. JleMma 0 noanocnenoBaTeibHOCTU.
HenpepbIBHOCTb 06paTHON PYHKLUN.

[l. OndpdpepeHumpoBaHme.

KacarenbHas k kpmsoW. dudbdpepeHumpyeMocTb oyHKLUMM B Touke. OnpeneneHme npon3BoLHON
doyHKUMK B Touke. KacatenbHoe otobpaxeHue. dudpdpepeHuman oyHKLUN 1 ero reoMeTpuyeckuil
cMbicn. OoHO3HaYHas onpeneneHHoOCTb NPON3BOLAHON. ApnUMeTUYECKE CBOMCTBA onepaLmm
anpgpepeHumpoBanns. dudbdpepeHunposaHme cynepnosmumm pyHkumin. dudodepeHumnposaHme
obpaTHol hyHKUMK. Tabnuua Npon3BOAHbBIX ANEMEHTAPHbIX PYHKLUMIA. [Tpon3BoaHbIE 1
angodgoepeHumansl Boicwunx nopsakos. dopmyna JlenbHmua. OCHOBHblE TEOPEMDI
anpgoepeHumanbHoro ncuncneHns: teopemol Ponnga n Kown, goopmyna Jlarpanxa. lNpasuno
INNonutang. ®opmyna Tennopa ¢ octatkoM B goopme JlarpaHxa. JlokanbHas goopmyna Tennopa.
EOMHCTBEHHOCTb NpeacTaBneHns oyHKLUN nokanbHom cpopmynoi Tennnopa. @opmynbl Tennopa ons
OCHOBHbIX 3leMeHTapHbIX pyHKLMIA. Bo3pacTtaHne u ybbiBaHne doyHKLMIA Ha oTpeske. Heobxoanmoe
YCNOBUS NOKanbHOro akcTpemyma. [loctatoyHble yCnoBme NoKanbHOro SKCTpemyma (2 ycnosus).
BbinyknocTb KpuBoW B To4Ke. Toukn nepernba. ACUMNTOTHI.

2 ceMecTp

3apada, npusogswWwme K NoOHATUIO uHTerpana Pumarna. OnpenenerHns nHterpana Prumana (Ha s3blke
nocnepoeatenbHocTen, Ha siabike "l - D"). Heobxonmmoe ycnoBme MHTErpupyemMocTt GyHKLIMK.
MHoxecTBa neberoeoii Mepbl Hynb 1 UX cBOCTBA. Teopema Jlebera (chopMynmpoBka).
NHTerpupyemoctb MOHOTOHHOW (byHKUMK. CBOMCTBA MHTEerpana PrumaHa: nMHENHOCTb,
WNHTErpupyemMocTb nponsseneHus n moayns. CBONCTBO agaUTUBHOCTM UHTerpana Prmana
OTHOCUTENBHO 06nacTn NHTErpmpoBaHuns. CBONCTBa UHTErpana, CBA3aHHble C HEPaBEHCTBAMM.
Teopema o cpenHeM. CBOMCTBO HENPEPLIBHOCTM MHTErpana Kak goyHKUUN CBOEro BEPXHEro
npenena. Teopema o cywecTsoBaHuM nepsoobpasHoii. dopmyna HetotoHa-JleinbHmua. dopmyna
WHTErpupoBaHns Mo 4acTsM 1 3aMeHa nepeMeHHon B nHterpane PumaHa. BepxHuin n HUXHWIA
nHTerpansl Japby n nx ceoiictea. Kputepuii Japby MHTErpUPYEMOCTM CPYHKUMIA. VIHTErpmpyemocTb
HenpepbiBHOM (PyHKUMK. [ eoMeTpuyeckne npunoxeHns nHterpana Pumana.
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HecobcTBeHHblE MHTErpasbl: onpeaeneHne, CBOMCTBa, kputepuii Kowu, doopmyna
HbtoToHa-JleinbHmua. ViHTerpanbl 0T HeoTpuuaTtenbHblX (OYHKUMIA: NPU3HAKy cpaBHEHNUS. ABCONIOTHO
cxopsiwmecs nuterpansl. MNpusHaku Ouprxne n Abens.

EBKnnMOoBbl NpoCcTpaHCcTBa (OCHOBHbIE MOHATUS). TONONOrMs eBKNNA0BA NPOCTPAHCTBA.
KoMnakTHble MHOXeCTBa B EBK/IMAOBbIX NpocTpaHcTBax. Kputepmin koMnakTHOCTU, Teopema
Beiiepwrtpacca. BekTopHble nocnefoBatenbHOCTW. XapakTepn3aaums 3aMKHYTbIX MHOXECTB 1
npenenbHbIX TOYEK B TEpMUHAX nocnenosaTtenbHocTen. Teopema bonbuaHo-BeepwTtpacca.
Mpenen oTobpaxeHns B TOUKE, PaBHOCWUIBHOCTb ONpeaeneHunii, ceoincTea. HenpepblBHble
otobpaxeHusi. CBocTBa HeNpepbIBHbIX (OYHKLIMIA HA KOMMAKTHBIX MHOXECTBAX: OrpaHUYEHHOCTb U
paBHOMepHast HeMPEepPbIBHOCTb, AOCTUXEHME TOYHbIX rpaHel, OCTUXEHNE NMPOMEXYTOYHbIX
3HaAYEHMWIA.

Yuncnosble psabl: onpeneneHne, apudMeTMyeckmne CBoNCTea, kputepuii Kown, Heobxonmmoe
ycnosue cxoammocTu. Psa JleinbHuua. MNpuaHakm CXo0AMMOCTY 3HAKONMOCTOSIHHBIX PSAA0B: NPU3HAKK
cpaBHeHus, NnpuaHak Jdanambepa, panmkanbHblid npuaHak Kowwn, npusHak Paabe. A6contoTHO
cxopswmecs paapbl. NMpuanaku Abens n Oupuxne. CBA3b HECOOCTBEHHbLIX UHTErPANOB C psaaMu.
WHTerpanbHblil NpM3Hak CXoauMOoCTH psaaa.

PaBHOMepHas cxoauMoCcTb OYHKLMOHAbHbIX NOCNenoBaTeNbHOCTEN, KpUTEPUIA paBHOMEPHOM
CX0OMMOCTU, HENPEPLIBHOCTb NpeaenbHOn yHKUNKN. PaBHOMepHas CXOAMMOCTb OYHKLIMOHaNbHbIX
psano.: kputepui Kown, npnaHak Beepwrpacca, npuaHaku dupuxne n Abens. Onepauun Hag
oyHKUMOHanbHbIMKU psaamn. CteneHHble psaabl: nepeas Teopema Abens, oopmynbl 4ns
HaxoXxaeHusa paauyca cxogumoctu. Bropas teopema Abens. duddepeHumpoBaHe CTeNeHHOro
pana. Pan Tennopa.

NuHenHble oToBpaxeHns B eBKNMO0BbIX MPOCTPAHCTBAxX U NX NpeacTaBneHne MaTpuLeil.
Obpatumble nuHelHble oTobpaxeHns. Hopma nmHeHoro otobpaxeHus 1 ee CBOWMCTBA.
KacartenbHoe oTobpaxeHune 1 ero CBoOMCTBa: 0AHO3HAYHOCTb, HEMPEPbLIBHOCTb
AMPdEepPEHLMPYEMOro 0TobpaxeHus, AMdEEepPEHLMPYEMOCTb CNOXHOM OYHKUUN. HacTHble
nponseoaHble. MaTtpuua Skobu, popmyna NonHoM NPoOn3BOAHON. ApucomMeTn4eckmne CBoNCcTea
QOYHKLMIA MHOTMX NepeMeHHbIX. Ycnosmsa andpdepeHunpyemoctn otobpaxeHmin. KacatenoHas
nnockocTb. HenpepblBHO andpdpepeHumpyembie 0TobpaxeHuns. HenpepbiBHbIE BEKTOP-CYHKLNW.
WHTerpan o1 HenpepbIBHOM BEKTOP-(pyHKLMK. HeobxoauMoe ycnoBue nokanbHOro aKCTpemyma.
OueHoyHas chopmyna JlarpaHxa. HacTHble Npon3BOOHbIE BbICWINX NOPSAKOB. Teopema o
HEe3aBUCUMOCTM YaCTHbIX NPOM3BOAHbIX OT Nopsaka andpdepeHumposaHmsa. JJoctaTtouHble ycnosus
NOKanbHOro 3KCTpemMyMma.

3 cemecTp

dopmyna Telinopa ¢ ocTaTo4YHbIM YneHOM B chopMe Jlarpanxa v B goopme MNeaHo ans doyHKUniA
MHOIVX NepeMeHHbIX. [MOHSTE NoKanbHOro aKCTPeMyMa PYHKLUUN MHOTUX NEPEMEHHbIX.
Heobxoommble 1 0OCTATOYHbIE YCNOBUS NOKANbHOIO aKCTpemMyMa. MoHATME YCNOBHOMO 9KCTPEMyMaM
dyHKUMKN. MeTon JlarpaHxa HaxoXAaeHusl YCIOBHOMO 3KCTpeMyMa.

TeopeMbl 0 HENPEPbLIBHOCTU, ANGIEPEHLIMPYEMOCTU, MHTETPUPYEMOCTI COOCTBEHHOIO NMHTErpana,
3aBucsLLEro ot napametpa n nx 0bodweHuns. NMoHATNEe paBHOMEPHOW CXOAUMOCTM HECOOCTBEHHOIO
nHTerpana, 3asmcswero ot napametpa. [NpnsHakn Beriepwrtpacca, Oupuxne n Abens paBHOMEPHOW
CXOOMMOCTM HECODCTBEHHOMO MHTErpana, 3aBucSLLEro OT napameTpa. Teopembl O HEMPEPbLIBHOCTH,
onchcpepeHLMPYEMOCTN, COOCTBEHHOM N HECOOCTBEHHOM UHTErPUPOBAHUN HECOOCTBEHHOMO
WHTerpana, 3asucsauero ot napametpa. Hterpan Oupwuxne. beta- n ramma-pyHkummn dnnepa n nx
ceowcTea. [ paduk ramma-gyHKUNN.

BHyTpeHHue 1 BHewHWe Mepbl XKopaaHa n nx csonctea. Kputepuii MISMepnMocT MHOXECTBa Mo
XoppaaHy. Csonctea Mepbl XopaaHa. CBocTBa MHOXECTB, u3MepuMbix No XXopaary. lNMprnsseneHune
N3MEPUMbIX MHOXECTB. Teopema 06 N3MeEPMMOCTI NPaBUIbHOrO MHOXECTBA. Teopema 0 rpadouke.
WHTerpanbHble cymmbl dapby. Teopema Lapby-PumaHa. CeolicTBa kpaTHOro nHterpana Pumana.
MepBas n BTOpas Teopembl PybrHU. 3amMeHa NepeEMEHHbIX B KpaTHOM nHTerpane. MonspHas,
chepryeckas N UMNMHOpPUYEcKas CUCTEMbI KOOPAMHAT.
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7.1. OcHoBHas nuTeparypa:

1.AH4mkoB, AHaTtonuin Munxannosuy. BeeneHne B MmaTemMaTnyeckumin aHanna B Bornpocax v 3ajadax
[TekcT : anekTpoHHbIn pecypc] / A.M. An4ukos, P.J1. BanuynnuH, P.A. Jawnwes ; KasaH. roc. yH-T,
dun3. pak. ? AnekTpoHHbIe AaHHble (1 dparn: 0,35 M6) .? (KasaHb : HayyHasa bubnuoteka
KasaHckoro thenepanbHoro yHusepcuteta, 2014) .? 3arn. ¢ akpaHa .? Pexum octyna: OTKpbITbIiA.

<URL:http://libweb.ksu.ru/ebooks/publicat/0-759223.pdf>.

2.WepcTHes, AHaTonuin Hukonaesuy (O-p doms.-mart. Hayk ; 1938 -) .

KoHcnekT nekumin no MateMaTnyeckomy aHanumay [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTHes .?
N3gn. 5-e .? OnekTpoHHble AaHHble (1 dpaiin: 2,66 M6) .? (KazaHb : KasaHckuii rocynapCTBEHHbIN
yHuBepcuteTt, 2009) .7 3arn. ¢ akpaHa .? Pexum goctyna: oTKpbITbIf .7

http://lioweb.ksu.ru/ebooks/05-IMM/05_33 2009 _000165.pdf

3. [lybposuH B.T. Jlekunm no matemaTtmnyeckomy aHanmady. Hactb 3. - KaszaHb: KasaH. yH-1, 2014. -
166 c.

http://libweb.kpfu.ru/ebooks/publicat/0-805700.pdf

4. Kynpsisues J1.1., Kytracos A.Ll., Yexnos B.W., WabyHnH M.N. C6opHMK 3aaad no

maremartumnyeckomy aHanuady. Tom1. lNpenen. HenpepbiBHOCTb. OuddepeHumnpyemocTnb. - M.:
duamatnut, 2010. - 496 c.

9BC "MaHb": http://e.lanbook.com/view/book/2226/

5. Kynopssues J1.[0., Kytacos A.L., Yexnos B.W., WabyHnH M.U. CHopHmk 3amay no
maTematmnyeckomy aHanuay. Tom 2.HTerpansl. Pagpl. - M.: ®dusmatnuT, 2009. - 504 c.
9BC "MNaHb": http://e.lanbook.com/view/book/2227/

7.2. JlononHuTenbHasa nuteparypa:

1. durtenronbl .M. OcHoBbl MaTeMaTmyeckoro aHanm3aa. Yactb 1. - Cl16.: NlaHb, 2008. - 448 c.
9bC "MlaHb": http://e.lanbook.com/view/book/410/

2. durtenronbl, .M. OcHoBbl MaTemMaTuyeckoro aHanmsa. Yactb 2. - Cl16.: JlaHb, 2008. - 464 c.
OBC "NaHb": http://e.lanbook.com/view/book/411/

3.3no6buHa C.B., Mocuuenbckas J1.H. MatemaTtnyeckunini aHann3 B 3afadax 1 ynpaxHeHusx. - M.:
dusmatnut, 2009. - 360 c.

9BC "MaHb": http://e.lanbook.com/view/book/2377/

4. 3opuy B.A. MatemaTtunyeckuii aHanus 3agad ectectso3HaHums. - M.: MUHMO, 2008. - 136 c.
9BC "NaHb": http://e.lanbook.com/view/book/9343/

5. Cnueak M. MatemaTnyeckuii aHanna Ha MHoroobpasusix. - C6.: JlaHb, 2005. - 160c
9BC "NaHb": http://e.lanbook.com/books/element.php?pl1_id=377

7.3. UHTEepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

NHTepHeT-pecypcbl No matemaTuke - http://exponenta.ru

[MopTan MaTtematnyeckmx MHTEPHET-pecypcos - http://www.math.ru/

[MopTan matematmyeckmx MHTEpHeT-pecypcos - http://www.allmath.com/
[MopTtan pecypcos no maremartuke, anroputmmke n UT - http://algolist.manual.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)
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OcBoeHune ancumnnuHbl "MaTtematumyeckmin aHanna" npeanonaraet NCNONb30BaHNE CRenyoLWero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

Nekummn no aucuMnavHe NPOBOAATCS B ayAUTOPUKN, OCHALLEHHOW AOCKOW U MENOM (MapKepPOM).

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 01.03.04 "TlpnknagHas matematmka" n npodounio noarotoekn MaremaTtunyeckoe
MOJENVpoBaHue .
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