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1. LIENU U 3AAAYM OCBOEHWUA YYEBHOM JUCLUN/INHDI

Lenb Kypca "MaTematmyecknin aHanmus" - o3HakomneHune ¢ GpyHAaMeHTabHbIMU METO-
AaMM UccnenoBaHNA NepemMeHHbIX BEIMYMH NOCPEeACTBOM aHaNM3a 6ECKOHEYHO MasblX, OCHO-
BYKOTOPOro cocTassineT Teopua anddepeHuManbHOro U MHTerpasbHoro ncumcaeHmns. Obbekx-
TaMM U3yYEeHMA B JAHHON AUCUMNAMHE ABAAIOTCA, Npexae Bcero, pyHKumMn. C nx nomoLlbto
MOTyTObITb CHOPMYNNPOBAHBI KAaK 3aKOHbI NPUPOAbI, TaK U Pa3HOOOpPa3Hble NPOLLECChI, NPOUC-
X0o4ALMe B 3IKOHOMUKE, NpUpoge, TexHunke. OTcloaa 06beKTUBHAA BaXKHOCTb MAaTEMATUYECKOTO
aHanM3a Kak cpeacTea usyvyeHma yHKumn. AucumnamHa "MatemaTmyecknini aHanmns" otpaxkaer
Ba)KHOE HanpaBAeHWE Pa3BUTUA COBPEMEHHON MaTEMATUMKK, B HEN PAcCMaTPMBAIOTCA BONPO-
Cbl, CBA3AHHbIE C METOL4AMM BblYUCAEHUN.

3afaum Kypca. Pa3BuTb MaTEMATUYECKUI Kpyro3op cTyaeHToB. O6yunTb CTYAEHTOB BaXK-
HeMLWNM TEOPETUYECKUM NOOKEHUAM MATEMATUYECKOTO aHaIN3a, aHAIUTUYECKUM METOLAM,
BblPaboTaTb Y HMUX HaBbIKM pPelleHNsAs KOHKPETHbIX 3a4a4, TPebyoLWmMX nccnegoBaHna GyHKUnIA
W BbIYUCNEHNA CBA3AHHbIX C HUMU BEIUYMH.

2. MECTO YYEBEHOW AUCLUNUHDBI B CTPYKTYPE ONOM BO

OucumnamHa aBnaeTcs ogHOM U3 OCHOBHbIX AMCLUMNAMH 6a30oBol (0bwenpodeccMoHanbHOM) YacTu
npodeccMoHanbHOro UuKAa y4yebHOro naaHa noarotosku 6akanaepa no HanpasaeHuto 01.03.01. «Ma-
Tematuka». AucumnanHabl.b.7«MaTemaTUyeckuii aHanu3» ABAAETCA NOTMYECKUM NPOAO/IKEHNEM
Kypca anemeHTapHOM maTemaTuKu. [nA ee uydyeHns Heobxoammbl 6a3oBble 3HAHUA: anrebpsol, ane-
MeHTapHbIX GYHKLMIA, ymeHne auddepeHUMpoBaTb. [aHHaA AUCLMNANHA ABNAETCA NpeaLecTByoLLen
ONS U3yYeHUA cedyoWmxX ANCuUnnianH: «Teopusa BepoATHOCTEN, MaTemaTUyecKas CTaTUCTUKA, Caydaid-
Hble npouecchl», «AHanMTUYecKan reomeTpua», « O6bIKHOBEHHbIE AnddepeHLUmnanbHblie ypaBHEHUAY,
«DYHKUNOHANbHbIN aHaNN3».

Tabnuua 2.1.

CBA3b gucumnanHbl « MaTtemaTuyecKuii aHanms» ¢ NpPeALecTBYIOWMMUN AUCLUNIMHAMMU U CPOKKU

UX n3yyeHuA

Kopg aunc- AncumnnanHel, npeawecteytowme ANCUUNINHE CemecTp

UnnNanHbI
«MaTemaTuyecKmMin aHanmn3»

61.B.4B.5.1 dnemeHTapHaa maTemaTtumKa 1

Tabnuuya 2.2.

CBA3b AUCLUNNNHDI «MaTtematuueckuit aHanums» ¢ nocieayowmmm amcumnimHaMmm n CPOKu ux

U3yyeHuA
Kopg, AvcumnnnuHel, cneagyrowme 3a ANCUMNANHOM Cemectp
AVNCUMNINHDI «MaTtemaTu4ecKknin aHanmns»

b1.6.11 OnddepeHumanbHble ypaBHEHUS 3




b61.6.14 Teopus BEpPOATHOCTEN M MaTEMATMYECKas CTaTUCTUKA 4
61.B.04.5 YpaBHEHMA C YaCTHbIMW NPOU3BOAHBIMU 6
Ta6bnuua 2.3.
CBA3b gucuunanHbl «MaTemaTuyeckuii aHanms»
CO CMEXHbIMU AUCLUNIMHAMU
Kog anc- ONcumMnanHbl, CMeXKHbIe ¢ AucumnanHon «MatemaTtuue- Cemectp
LUMNAWHDI CKWit aHanu3»
b1.6.14 Teopusa BepoATHOCTEN U MaTEMATUYECKas CTAaTUCTUKA 5,6
61.6.11 OnddepeHumansHble ypaBHEHUA 3

3. KOMNETEHUUN U NNTAHUPYEMBDIE PE3Y/1IbTATbl OBYYEHNA, POPMUPYEMDIE B PE3Y/IbTATE
OCBOEHWA YYEEHON AUCLUNIUHDI.

Tabnuua 3.1

MepeyeHb NNaHMpPyeMbIX pe3ynbTaToB 06yyeHUA nNo AucumnanHe (MoAaynio), COOTHECEHHDBIX C

nAaHMpyemMbiMU pe3ynbTaTaMu 0CBOeHUA 06pa3oBaTe/ibHOW NporpaMmmbl

MepeyeHb
KOomMneTeHLuiA,
KOTOpPbIMU
BAONXHbI OBNa-
AeTb obyuato-
wmecs B pe-
3y/bTaTe 0CBO-
eHusa obpaso-
BaTe/IbHOM

nporpammbl

CreneHb pe-
anusaumm
KomneTeH-
Luuu npu
M3yyeHum
Aucumnnnm-

Hbl (moaynAa)

MepeueHb NIAHUPYEMbIX pe3yNbTaToB 06yyeHMA No AUCUUNINHE

(mopynio)

3HaHuA

YmeHusa

BnapeHua (HaBblKK)

Flnpod)eccuouanbl-lble KomMmnetTeHuuun

MK-2

Peanusyert-
CA NOJHO-

CTbtO

PaznunyHbie meTo-
AObl peweHna ma-
TEMATUYECKUX UC-
cnepoBaTeNbCKUX
3a4ad U 3agad no-
BbILLUEHHOW TPYA-
HOCTU, Y4UTbIBAIO-
LKUX y4ebHble npo-

Nno/sb30BaTbCA NU-
TepaTypoi no me-
TOAMKe pelleHuns
nccnepoBaTenb-
CKUX 3334 U 3a-
a4 NOBbILEHHOM
CNOXKHOCTH

OCHOBHbIMU METO-
Aamn oby4yeHus
yYaLMXCcA peeHno
W 3aZ,a4 NOBbILIEH-
HOW CNOXKHOCTH,
cnocobamum opueH-
Tauuu B npodeccu-
OHaNbHbIX UCTOYHMU-




rpammbl Ans nNpo-
OUABHbBIX LWKOA U
cpegHux cneuy-

aNbHbIX y4ebHbIX

Kax nHbopmauum

3aBeaeHui
MNK-2 Peanusyet- | Pa3nnyHble MeTO- | ONpeaenaTb Knacc | cnocobamu B3au-
A NOJHO- Abl peleHna ma- 33434 M y4uTb MOZENCTBUA C ApY-
CTblO TEMATUYECKMX UC- | WKOJIbHUKOB COOT- | MMM CyBbeKTamm
CnepoBaTeNbCKUX BETCTBYIOWMM Me- | obpa3oBaTenibHOro
33434 M 3afad no- | Togam ee pelue- npouecca; pasany-
BbILUEHHOM TPYA- HUA. HbIMW CpeacTBaMu
HOCTW, Y4MTbIBaIO- KOMMYHWKaLMK B
LWKMX yyebHble npo- npodeccnoHanbHoOM
rpammbl gasa npo- negarormyeckom
OUNBHbBIX LWKOA U [eATeNbHOCTH
cpeaHux cneuu-
aNbHbIX y4ebHbIX
3aBefieHui
NK-10 PeanusyeT- | PasnMyHble MeTO- Nno/ib30BaThCA M- | cnocobamm cosep-
Al NO/HO- [ibl peLleHna ma- TepaTypoy No me- | LIEHCTBOBaHMA
CTblO TEMATUYECKUX UC- | TOAMKE peLleHus npodeccMoHanbHbIX

CnefoBaTeNIbCKUX
3a/la4y U 3ajay no-
BblLWEHHOW TPyA-
HOCTM, YYUTbIBALO-
Wwmx yyebHble npo-
rpaMmmbl 4na Npo-
OUABHbIX LWKOA U

nccneposaTenb-
CKMX 3afa4 M 3a-
a4y NoBbILLIEHHOWN
CNOXKHOCTH

3HaHUIN U YMEHUI
nyTem 1crnosb3osa-
HWS BO3MOXKHOCTEN
MHbOPMALMOHHOWN
cpeabl obpasoBa-
TENbHOTrOo yypexae-
HUA, pernoHa, obna-

CpeAHux cneum- CTW, CTPaHbI
aNbHbIX Yy4ebHbIX
3aBefieHni

Tabauua 3.2.

MnaHupyembie pe3ynbTaTbl 06y4eHUsA NO yPOBHAMCHOPMMUPOBAHHOCTM KOMMETEHLMI

Kop komneTeHuuun

YposeHb nposaBaeHus

OnucaHue NpU3HaKoB
NPoAB/IEeHNA KOMNETEHLUU Ha
Pa3HbIX YPOBHAX




MNK-1

BbICOKMIA ypoBEHb KOMMNE-
TEHTHOCTM

3HaeT 0c06eHHOCTU COBPEMEH-
HOro 3Tana pa3BuTUA 0bpasoBa-
HWUA B MMpPe, 3Tanbl Pa3BUTHSA
MaTeMaTUKMN.

YmeeT cMCTEeMHO dHa/IM3NPOBATb
VIH(I)OpMaLI,VII'O, COnocCTaBAATb,
AenaTtb BbiBOAbI

Bnapeet coBpeMeHHbIMW MeTO-
AaMu, MeToa0/10rMeln HayyHo-
nccneaoBaTeNbCKOM AeAaTeIbHO-
cTv B 06/1aCTM MaTeMATUKK, ae-
MOHCTPUPYET NOHUMaHMe 06-
el CTPYKTYpPbl AaHHOW aucum-
MAWHbI U B3aMMOCBA3U MeKAY
NOAYMHEHHBIMW el aAncumnnau-
Hamu.

Ba3oBbili ypoBeHb KOmIe-
TEHTHOCTU

3HaeT ocHOBHble 0b6cTOATENb-
CTBa W YCNOBMA 3apOXKAEHNA U
CTaHOBAEHMA MaTeMaTUKK, Lenu
W 3a4a4u, 06 BEKT U NnpeameT
HayKu

Ymeer nponnntocTpuposaTb
nMmetoLLMeca 3aKOHOMEPHOCTH,
CBA3N U KOMNOHEHTbI U3y4aemMo-
ro ABneHumA

BnapeeT KOHLEeNTyabHOM
OCHOBOM AN OCMbIC/IEHUA PON
MaTEMATUKU B KU3HU 0bLLLEeCTBa,
cnocobamu onpepeneHns poau
Hay4HbIX LWKON WU HaNpaBaeHWI ¢
Lenblo CUCTEMATU3ALUMU [O0CTU-
YKEHUIN Hay4YHOMN MbIC/N

MUWHUMaNbHBIN YPOBEHb
KOMMNETEHTHOCTH

3HaeT OCHOBHbIe CBeZleHUsA 0
BK/1ae 0TeYeCTBEHHbIX YYEeHbIX
B pa3BMTME MaTEMaTUKK. 3HaeT
Lenu 1 3a4a4n, 06beKkT n
npeamet Hayk

YmeeT 0pueHTUPOBATLCA B
npodeccroHanbHbIX UCTOYHMKAX
MHPOpPMaLUKN (3KypHanbl, CaiThbl,
obpasoBaTtesibHble MopTanbl
T.4.)

Bnageer metogamu aHa-
M3a U CUHTe3a MHGOOPMALLMMK,
OLEHKM 3HAaYMMOCTM M3yYyaemo-
ro Bonpoca




MK-9

BbICOKMIA ypoBEHb KOMMNE-
TEHTHOCTK

3HaeT 3a4a4M y4ebHbIX KypcoB
Ha BCeX YPOBHAX 0bpa3oBaHus,
OCHOBHble HOPMaTMBHble A0KY-
MEHTbI

YmeeT CTpoUTb OCHOBHbIE yyeb-
Hble cTpaTernm (YMeHun yunTb-
cs1), NpUembl CaMOCTOATE/IbHOM
paboTbl C yuebHbIM MaTepua-
JIOM, TUNONOTUIO 3a4,aHUMA,
HanpaBJ/IEHHbIX Ha NPOBEPKY U
3aKpenneHue NPoMAeHHOro ma-
Tepuana

Bnageet cnocobHocTblo apdekK-
TUBHO CTPOMUTb Y4ebHbIM Npo-
LLeCC Ha BCEX YPOBHAX W1 3Tanax
obpas3oBaHuA B 061acTM maTe-
MaTUKN U MHPOPMATUKK

Ba3oBbili ypoBeHb KOmne-
TEHTHOCTU

3HaeT OCHOBHbIE NPUHLUMBI NO-
CTPOEHMA WKOJIbHbIX NPOrpamm
N yuebHMKoB

YmeeT 3dpdeKTUBHO CTPOUTD
y4ebHbI npoLecc B COOTBET-
CTBWM C 3a43a4aMM KOHKPETHOro
y4yebHoro Kypca 1 ycnosmamm
0byyeHuns

Bnageet cnocobHocTblo addekK-
TUBHO CTPOUTb YYebHbIN Npo-
LLeCC Ha BCEX YPOBHAX M 3Tanax
obpasoBaHus B obnactn mare-
MaTUKKN U UHGOPMATUKIK

MUWHUMaNbHBIN YPOBEHb
KOMMNETEHTHOCTH

3HaeT crnocobbl
MCUX0/IOTMYECKOTO U
neaarorMyeckoro M3ydeHus
obyuatoLmxca

Ymeert coCTaBnATb
KOHTpO/IMpYoLWMe 3a4aHunA B
COOTBETCTBMU C TpeboBaHMAMM
CTaHpapTa

Bnageer METOAMKaMM
obyyeHuMs B 3aBMCMMOCTM OT
cTyneHm obpasoBaHus




MK-10

BbICOKMIA ypoBEHb KOMMNE-
TEHTHOCTK

3HaeT TeOpeTUIECKUE OCHOBBI
CO3JIaHMS U MCTIOJIh30BaHHSI HO-
BBIX MEAArOrMYECKUX TEXHOJIO-
U METOTUYECKUX CHCTEM
00y4eHus1,pEATN30BaHHbIX Ha
0a3e MH(POPMAIIMOHHBIX U KOM-
MYHHKAITHOHHBIX TEXHOJIOTHH,
00ecIIeuYnBaOIINX Pa3BH-
TUEYYAIIUXCS Ha Pa3HbIX CTYIIe-
HSX 00pa3oBaHMSI. YMmeer
pa3pabaTeiBaTh HAyYHO-
METOJMYECKOe 00ecTieUeHHE pe-
AIM3AIUH KYPUPYEMBIX YIeOHBIX
MIPEIMETOB, KYPCOB, TUCITUILIHH.
Baaneer cucteMaTH3MpOBAHHBI-
MU TCOPECTUICCKHUMU U IPAKTU-
YCCKUMMU 3HAHUAMMU OJI onpeac-
JICHUsI U pelleHus 3a1a4 B obna-
CTW 06pazoBaHun

Ba3oBbIit ypoBeHb KoMe-
TEHTHOCTU

3HaeTCcpaBHUTEIBHBIC HCCIIEI0-
BaHMS TEOPHH M METOAWKH Ma-
TEMaTU4eCKOro 00pa30BaHHI B
pa3IUYHBIX TE€AarOTUYECKUX CH-
cTeMaxyMeeTOoCYLIECTBISATh OT-
0op y4yeOHOrO Marepuaia c yde-
TOM cHeuu(pUKH HaIrpaBICHHS
IMOATrOTOBKHU, IMPOABIATH HWHHUIH-
aTUBY W CaMOCTOSTEIBHOCTh B
He}laFOFI/I‘{eCKOﬁ ACATCIBbHOCTHU

Buageer meToauKkoi nepenayn
nH(OPMALIUH B CBS3HBIX, JIOTHY-
HBIX U apTYMEHTUPOBAHHBIX BbI-
CKa3bIBaAHHUAX, TCXHOJIOTUAMH
JMarHOCTUPOBAHUS JOCTHXCHUI
yyamuxcs ajsi obecreyeHus Ka-
4eCTBa Y4eOHO-BOCIIUTATEILHOTO
npolecca

MMWHUMaNbHbIN YPOBEHb
KOMMNETEHTHOCTH

3HaeT  HOPMATHBHO-TIPABOBHIE
OCHOBBI TPEINOABATENbCKON Jie-
SITEJIBHOCTH B CHUCTEME BBICIIETO
o0Opa3oBaHHs, COIEpKaHHE MpPO-
rpaMM TpenoAaBaeMbIX JIUCIIH-
IUTMH

Ymeer rpaMOTHO M apryMEHTH-
POBaHHO BBIPaXKaTh CBOIO TOUKY
3pEHHsI, BECTH JHCKYCCHIO TII0
npobiemMaM mpodeccHoHATEHON
JesITENBHOCTH, HCIOJIb30BaTh
ONITUMAJIbHBIE METOJIBI MPEero/ia-
BaHUs

Bianeer HaBBIKaMU MyOIHMIHOMN
peud, METOAaMHU U TEXHOJOIHs-
MU 00pa30BaTENbHON JesTeNb-
HOCTH




KOMMETEHLIUM OBYYAIOLLEFOCA, ®OPMUPYEMbIE B PE3Y/IbTATE OCBOEHWUA YYEBHOM
ANCUNNNTUHDBI. OXXUOAEMDIE PE3Y/IbTATbl O6PASOBAHUA N KOMIMETEHLUUN OBYYAIOLLErOCA
NO 3ABEPLUEHWUM OCBOEHUA NPOrPAMMbI YYEBHOW AUCLIUN/IUHBI (MOAYNA)

Mpouecc n3yyeHns gUCLUNANHLI HanpaeaeH Ha GOPMMPOBAHME CAeayOWMNX OBLLEKYNAbTYPHbIX,
obuwenpodeccnoHanbHbIX U NPodeCcCMOHaIbHbIX KOMMNETEeHLMN:

MK-2- cnocobHOCTb MaTeMaTUYeCcKM KOPPEKTHO CTaBUTb eCTECTBEHHOHAY4YHbI€ 3a4a4N, 3HAHUE MNO-
CTaHOBOK K/1aCCUYECKUX 3a4a4 MaTEMATUKH,

MK-3- cnocobHOCTb CTPOro AoKasaTb yTBepKAeHMe, cChOPMYyINPOBaTb pe3y/ibTaT, YBUAETb C/ied-
CTBMA NONYYEHHOrO pe3y/bTaTa,

OMK-3 -: cNocobHOCTb K CaMOCTOATENBHOW Hay4YHO-UCCNeA0BaTeIbCKOM paboTe
B pe3ynbTaTe 0OCBOEHMA AUCUMNIMHBI 06YYaIOLWMIACA LONKEH
3HaTb:

Lean 1 334341 HayYHbIX MCCAeA0BaHMIM NO HAaNPaBAEHWUIO AeATENbHOCTU, 63a30Bble NPUHLMMbI U

MEeTOobl NX OpraHM3aLUnKn; OCHOBHbIE MCTOYHWUKM HAayYHOU MHOOPMaLUKM U TpeboBaHMA K NpeacTaBleHUIO

MHbopMaLMOoHHbIX MaTepuanos (ONK-3);

cnocobbl onpeaeneHns BUA0B U TUNOB NPodeccMoHanbHbIX 33434, CTPYKTYPUPOBAHMA 33434 Pas/IMYHbIX

rpynn (MNK-2);

GOPMYIMPOBKM M3BECTHbIX YTBEPXKAEHUN, cneacTsmn u3 Hux (MK-3);

YyMEeTb:

COCTaBAATb 06WMI NAaH PaboTbl N0 334aHHOM Teme, Npeaaaratb MeToabl Mccneg0BaHMA

1 cnocobbl 06PabOTKM pe3ybTaToB, NPOBOANTb UCCNEA0BAHUA NO COrNAaCOBaHHOMY C PYKOBO-

amTenem naaHy, NpeacTaBAATb NoAyYeHHble pe3ynbTatbl (OMNK-3);

BblbMpaTh Hanbonee shdeKTUBHbIE METOAbl PeLleHMA OCHOBHbIX TUMOB 3a/a4, BCTPEeYaloWmMXCcsa B maTe-

matuke(MNK-2);

Nonb30BaThCA OTPabOTaHHbIMU M MaNOU3BECTHbIMM MeToaamuM aHanmsa (MK-3);

BﬂaAETb/6bITb B COCTOAHUN NPOAEMOHCTPUNPOBATL:

CUCTEMATMYECKMMU 3HAHUSAMM NO HaNpPaBAEHUIO AeATENbHOCTU; YrAYyOAEeHHbIMU 3HAHUA-

MM NOo BbIGPaHHOM HanpaBAEHHOCTM NOArOTOBKM, 6230BbIMW HAaBblKaMM NPOBEAEHMA Hay4YHO-

nccnenoBaTeNnbCckux paboT no npeanoxkeHHon Teme (OMNK-3);

BO3MOYKHOCTM COBPEMEHHbIX HayYHbIX METOA0B Ha YPOBHE, HEOH6XO0AMMOM A/151 NOCTAHOBKU U peLleHus

33434, UMELMX eCTECTBEHHO-Hay4YHoe coaeprkanue (MK-2);




METOAMKM A0KA3aTeIbCTB, TPEOYIOWMMM abCTPAKTHOrO MbILWIEHMA M KOMNAeKcHoro noaxoaa (MK-3) .

Ta6bnunua 3.1.

MarTpuua cBA3u KomneTeHuuii, popMmmupyembix Ha OCHOBE U3yYeHUA AUCLULUNAMNHDBI « MaTemaTtu-

yecKui dHaAu3», C BpeMEeHHbIMU 3TanaMn 0CBOEHUA ee coaepXKaHuA

Koabl Kom- KomneTteHuyuna CemecTp 1 He-
neteHuui (Proc) Oens usyyeHus
MNK-2 CnocobHOCTb MaTeEMATUYECKM KOPPEKTHO CTaBUTb ECTECTBEHHO- 1-4
Hay4Hble 334a4M, 3HaHNE NOCTAHOBOK KNACCMYECKUX 3344 MaTEMATUKMU
MNK-3 CnocobHOCTb CTPOro A0oKasaTb yTBEPXKAEHUe, chopmynMpoBaTh pe- 1-3
3yNbTaT, YBUAETb C/1IeACTBUA MNONYYEHHOTO pe3ynbTaTta
OnK-3 CrocoOHOCTh K CAMOCTOSATENBHON HAyYHO-HCCIIEeI0BATEBCKON 1-4
pabote
Tabauua 3.2.

YpoBHM npoasneHns KomneteHuuu MNMK-2, popmmupyemoit npn nusydyeHmmn aucumniamHbl «Matema-

TUYECKUit aHanus» B popme NPpU3HaKOB NPOPECCUOHANBHON AeATe/IbHOCTU

KsanudukauymoHHoe Tpebosa-
Hue (npu3HaK npodeccuoHanb-
HOW AeATenbHOCTH)

YposeHb nNpoaBneHnsa

OnucaHue NpU3HaKoB
NPoAB/IEHNA KOMNETEHLUU Ha
Pa3HbIX YPOBHAX

CnocobHOCTb MCNO/b30-
BaTb B CBOeW paboTe nporpec-
CUBHbIe naeun, Gopmbl U METOAbI
MaTeMaTUKM

BbICOKMIA ypOBEHb KOMME-
TEHTHOCTM

CnocobHOCTbUCNONB30-
BaTb maTtemMaTnyeCKkne metobl B
NOCTaHOBKE eCTeCTBEHHO-
HAy4HbIX 3a4a4

BasoBbIit ypoBeHb KoMne-
TEHTHOCTM

CnocobHocTb conocTas-
NATb METOAbl ONUCAaHUA U d)op—
MynnpoBaHMA eCTteCTBEHHO-
HAy4HbIX 3a4a4

MUHUMaNbHbIA YPOBEHb
KOMMNETEHTHOCTU

CnocobHocTb cucTemaTu-
3npoBaTtb umerwmeca metToabl




NOCTAaHOBKM €CTECTBEHHO-
Hay4HbIX 3a4a4

Ta6bnuua 3.4

YpoBHM npoasneHna KomneteHuuu MNK-3, popmmupyemoit npu nsyuyeHmmn gucumnamHbl «Matema-
TUUYECKUii aHann3» B popme NpU3HAKOB NPOPEeCcCUOHANBbHOM AeATENbHOCTU

KeanudukaumoHHoe Tpebosa-
Hue (Nnpu3HakK npodeccuoHaNb-
HOW JeATeNbHOCTH)

YpoBeHb NpoasBaeHnsa

OnucaHue NpU3HaKoB
NPoABJ/IEeHNA KOMNETEHLUU HA
Pa3HbIX YPOBHAX

CnocobHocTb popmynu-
poBaTb, A0Ka3bIBaATb, AETa/IbHO
060CHOBbIBaTb MaTemMaTUYECKNE
yTBEPXKAEHMSA

BbIicOKWi1 ypoBEHb KOMIe-
TEHTHOCTU

CnocobHocTb N0Nb30BaTLCA Me-
TOoAMKAaMM ,0Ka3aTeNbCTB, Tpe-
6yoWwmMmmM abCTPaKTHOTO MblLL-
JIeHUS Y KOMMJIEKCHOTO Noaxo-

na

BasoBbIit ypoBeHb KOoMne-
TEHTHOCTM

BnapeHue pasnnyHbimm
MeTo4aMn AOKa3aTe/IbCTB
YTBep)KLI,EHMﬁ M AO0Ka3aTe/1bCTB

MWHUManbHbIN ypoBEHb
KOMMNETEHTHOCTHU

CnocobHOCTb AOKa3bIBaTbL
yTBEpPXAEHMSA, TpebyloLwme oT-
PaboTaHHbIX HABbIKOB N YMEHUIA

Tabauua 3.5

YpoBHU npossaeHua KomneteHuuu OMNK-3, popmupyemoit npu nsyueHnmn aucumnamnHol «Matema-
TUYECKUii aHanu3» B popme Npu3HaKoB NPOPECCUOHANbHOI AeATeNIbHOCTU

KsanudukaumoHHoe Tpebosa-
Hue (npu3HaK npodeccuoHanb-
HOW AeATeNbHOCTH)

YposeHb nNpoasBneHna

OnucaHue NpU3HaKoB
NPoOAB/IEHNA KOMNETEHLUU Ha
Pa3HbIX YPOBHAX

CnocobHocTb nepexogunTb
OT YCBO€EHMUA roTOBbIX 3HaHUM K
OB/1Ia4EHNIO METO4aMU noay4ye-
HUWA HOBbIX 3HAHW

BbICOKMIA ypoBEHb KOMMNE-
TEHTHOCTM

CrocoOGHOCTh MOTB30BATHCS
CUCTEeMAaTUYECKUMU 3HAHUSMU
10 HAIMPABJICHHUIO JICATEITHHO-
CTH; YrIyOJIeHHBIMU 3HAHU -
MU T10 BEIOpaHHOHW Hampas-
JIEHHOCTH MOATOTOBKH, 0a30-
BBIMH HaBBIKAMU TIPOBEICHHSI
HAaYy4YHO-UCCJICAO0BATCIILCKUX
paboT 1Mo mpeaIoKEeHHOU Te-
Me.




TEHTHOCTU

BasoBbIit ypoBeHb KOMMe-

CriocobHOCTB cocTaB-
JSTH OOIIWH TUTaH PabOTHI IO
3aIaHHOU TeMe, IIpeyIaraTh
METO/IbI HCCIICJIOBAHUS U CIIO-
co0bI 00pabOTKH pe3yIbTATOB,
IPOBOJUTH UCCIICTOBAHHMS 10
COTJIACOBAHHOMY C PYKOBO/THU-
TEJIeM TUIaHy, MPEACTABIIATh
MOJIY9E€HHBIC PE3YIIbTATHI

MWHMMaNbHbIN YPOBEHb
KOMNEeTeHTHOCTU

3HaTh LENU U 33]]a4d Hayd-
HBIX MCCIIEJIOBAaHHUH 110
HaIpaBJICHUIO ICATEILHOCTH,
0a30BBIC MPUHIUITBI U METOBI

WX OpraHu3aIii; OCHOBHBIC
UCTOYHUKU HAaydHOU UHGOP-
MaIu 1 TpeOOBaHUS K TIPE]I-
CTaBJICHUIO UH(OPMALIHOH-
HBIX MaTE€pPUAJIOB

OnucaHue 3a4a4 OCBOEHUA AUCLUM/INHDI,

COOTHECEHHDIX C NJIAHMPYEMbBIMU LLEeNAAMU OCBOEHUA 06pa3oBaTesibHOI Nporpammbl B popme

NPU3HaKOB NPOABAEHUA KOMMETEHUMI

Ta6nuua 3.6.

Mpu3Hakn npogeccMoHanbHOW AeATENbHOCTU, YPOBHU NPOABAEHUA U 3HAaHUeBaA 6a3a B npu-

BA3Ke K kKomneTteHuuu MK-2, popmupytoweinca npu nsydeHnn gucumnamnHol « MatemaTuuecKkmii aHa-

nms»
KBanndukaumoH- YpoBeHb OnucaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHMA (NpM3Ha- | NpoABAEHUA NpU3HaKOB
KM NpodeccnoHanbHOM npofABAeHnA
AeATenbHoCTH) KoMneTeHU i
CnocobHocTb Npu- BbIcoKmit CnocobHocTtb- | 3HaeT oc- YMmeeT Bbl- Bnapeet
MEHATb MAaTeEMaTUYeCKMe | YpOBEHb KOMMETEHT- | MCMONb30BATb | HOBHOW Kpyr | BupaTb BO3MOXHO-
3HaHWA B pelweHnmn ecTe- HOCTU matematmye- npobnem, Hanbonee CTAMM CO-
CTBEHHO-Hay4HbIX M 33434 CKMe MeToAbl B | BCTpeYato- addeKTmB- BPEMEHHbIX
NocTaHOBKe LLMXCA B Ma- | Hble MeTo- Hay4YHbIX me-
eCcTecTBeHHO- TemaTuke, U | Obl pele- TOAOB Ha
Hay4YHbIX 33434 | OCHOBHblIE HWA OCHOB- | YpOBHe, He-
cnocob6bl HbIX TUNOB obxognmom




(meToapbl) ux | 3apauy, ANA nocra-
peleHus BCTpeyato- HOBKM U pe-
LLMxcA B LWeHun 3a-
maTemaTu- | Aad, umeto-
Ke L MX ecTe-
CTBEHHO-
Hay4yHoe co-
OepKaHue
basoBblili CrnocobHocTb 3HaeT | Ymeet Bnageetr me-
ypoOBeHb Komne- COMOCTaBAATb OCHOBHOW HaxoauTb ToA4amMK  Bbl-
TEHTHOCTM MeToAbl ONU- | Kpyr nNpo- MeToZbl ABNEHUA,
caHua n dop- 6nem, peleHuns otbopa v
obbeanHe-
MY/IMPOBaHMUSA BCTpeyvato- OCHOBHbIX WA dpar-
ecTecTBeHHO- LMXCA B Ma- | TMNOB 3a- MEHTOB Ma-
Hay4yHbIX 33434 | TemaTuke Jay, BCTpe- | TemaTtuue-
YalolMXCA B | CKOrO  3Ha-
maTtemaTtu- HWUA, npu-
ke HaaneKatle-
ro K Kaye-
CTBEHHO
Pa3INYHbIM
Hay4YHbIM
ancumnam-
Ham gns no-
CTaHOBKMU
3afauun
MWHMMaNbHbIN CnocobHocTb 3HaeT Knac- | Ymeer Bnapeet u
YpOBeHb Komne- cUCTeMaTusn- cuyeckue bopmynu- aAeKBaTHO
TEHTHOCTU poBaTb MMelo- | 3a4ayM Ma- | poBaTb ncnonb3yet
WwMeca MeToabl | TeMaTUKK Knaccuye- TepPMUHONO-
NOCTaHOBKMU CKMe 33afa- | MMI0 pa3HbIX
ecTecTBeHHO- 4ynm maTema- | obnacteit
Hay4HbIX 33434 TUKM 3HaHUI
Ta6bnuua 3.7

MpusHaku npodeccMoHanbHOW AeATeNbHOCTU, YPOBHU NPOABAEHUA U 3HaHUeBas 6a3a B npu-

BA3Ke K KomneTeHuuu MK-3, popmupyioLeiica npu nsydeHnm gucumnanHbl « Matematmueckuii aHa-

nms»
KBannpukaunmoH- YpoBeHb OnucaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHMA (NpM3Ha- | NposABAEHUA NpPU3HaKoB
Kn npodeccmoHanbHOM npoaBAeHUA
OeATeNbHOCTH) KOMMeTeHL N
Bbicokuin CnocobHocTb 3HaTb YmeTb Bnapetb me-
YPOBEHb KOMNETEHT- | PopMyAnpo- yTBEpHKAE- nonb30- TOANKAMMU




HoCTH BaTb, AOKa3bl- HWS, Haxo- BaTbCA OT- OOKasa-
BaTb, A€TaNbHO | AAlineca B paboTaH- TENbCTB,
060CHOBbIBATL | LUMPOKOM HbIMU U Ma- | Tpebyrowm-
matemaTtuye- OnanasoHe, | /IOU3BeCT- MW ab-

CKue yTBep- Tpebylowme | HbIMKU Mme- CTPaKTHOrO
XKAeHus OpUrMHaNb- | Togamum MblLLNAEHNS
HOCTM aHa- aHanusa N KOMMAEKc-
nnsa HOro noAaxo-
na
basoBblili CnocobHocTb 3HaTtb pop- | YmeTb Ao- YMmeTb AoKa-

YpOBEHb Komne- N3BECTHbLIMMU MY/IMPOBKM | KasblBaTb 3bIBaTb

TEHTHOCTU MeToAaMM JO- | U3BECTHbIX yTBEPXKAE- | yTBEpPXKAOe-
KasblBaTb U yTBEpHKAE- HUSA, Tpe- HUsA, Tpeby-
NOSICHATb Ma- HWIA, cnea- bylowme olme oTpa-
TemaTuyeckme | CTBUM U3 oTpaboTaH- | BOTAHHbIX
YyTBEPKAEHUA HUX. HbIX HaBbl- HaBbIKOB U

KOB M yme- | yMeHul
HUMN

MWHMMaNbHBIN CnocobHocTb 3HaTtb pop- | YmeTb Oo- Bnagetb oc-

YpOBEHb Komne- NMOHATbL U BOC- MY/IMPOBKM | KasblBaTb HOBHbIMMU

TEHTHOCTU npounsBecTu yTBEpPHKAE- yTBEPKAE- | MeTogamu
matemaTtumye- HWIA, 6bITb B | HUA, Tpe- [OKasa-
CKoe goKasa- COCTOAHMUMU bylowme TeNbCTB TEO-
TeNbCTBO cbopmynu- | oTpaboTtaH- | pemu

poBaTb 13- HbIX HaBbl- yTBEpPHKAE-
BECTHbIN KOB U yme- HUM
pesynbrtat HUM

Ta6bnuuya 3.8

MpusHaku npodeccMoHanbHOW AeATeNbHOCTU, YPOBHU NPOABAEHUA U 3HaHUeBan 6a3a B npu-

BA3Ke K KomneTteHuuu OMNK-3, dopmupytoweiica npu nsydeHnn gucumuniamHbl « MatemaTnueckuii aHa-

sy
KBanndukaumoH- YpoBeHb OnucaHue 3HaTb YmeTb Bnagetb
Hble TpeboBaHuMA (NpuU3Ha- | NpoABAeHUA NpPU3HaKoB
K npodeccMoHanbHOM npoaBneHUA
AeATenbHoCTH) KoMneTeHU i
CnocobHocTb nepe- Bbicokui 3HaTb OC- YmeTb Bbl- Bnapetb
Criocobuocs 6upatb n HaBblKamM
- . - T M
XOAUTb OT YCBOEHUA roTo YPOBEHb KOMMETEHT- | |0 o onatpes | HOBHbIE Me p
BbIX 3HAHWIi K OBNAAEHNIO | HOCTM CHCTeMaTHye- | TOAbl v cno- | MPUMEHATL | NPeACTase-
B npodec- HUMA U Npo-
MeTOZaMM MOSTYYEHUNSA HO- CKHMMHM 3HaHHU- | Co6bl no-
. CMOHaNb- OBVXKEHUA
BbIX 3HaHUWM SIMU T10 NCKa U cu- o
HOI pes- pe3ynbTaTos
HaIpaBJICHUIO -
p CTEMATU3a- | 1tebHOCTM | UHTENNEKTY-

IeITeIbHO-




CTH,yTIyONeH | UMK UH- aKcnepu- anbHou aes-
HBIMH 3HaHU- | hopmauuu | MeHTasb- TesIbHOCTU
SIMH I10 BBbI- Hbl€ 1 pac-

OpaHHOI 4eTHo-

HampaBJICH- TeopeTnye-

HOCTH IIOJITO- CKu1é MeTo-

TOBKH, 0a30- Abl uccne-

BBIMU HaBBbI- AOBAHUA

KaMu MpOBe-

JICHUS Hay4-

HO-

HCCIEeI0Ba-

TEJbCKUX pa-

00T 110 TpeI-

JIOKCHHOM

TEME.

BaszoBbiit Croco6- 3HaTb co- Ymetb npu- | Bnagetb
ypOBEHb KOMMe- HOCTLCOCTAB- | BPEMEHHble | MeHATb B HaBblKaMu
TEeHTHOCTH JLSTE OB crnocobbl npod)eccT— naaHUpoBa-

Mcnonb3o- OHa/ibHOW HUA Hay4YHO-
Tian pa60T1:1 BaHUA MH- AeATeNbHO- | ro uccnemo-
110 3aJTaHHON | hbopmauu- CT u3- BaHWSA, aHa-
TeMe, MPEIIa- | OHHO- BECTHble nunsa nony-
raTrb METOJbI KOMMYHMU- MeToAbl YaeMmMblX pe-
ycceoBanms | KAUMOHHBIX | MccnesoBa- | 3ynbTaTos
U CLIOCOGAL TEXHONOMMI | HKuA dopmynu-

B BbIOpaH- POBKM BbI-
obpaboTku Hoi cdepe BOA0B
PE3YIBTATOB neATeNnbHO-

cTU

MWHMMaNbHbIN CrIocoBHOCTD 3HaTb0a30- | YMeTb Bbl- Bnagetb

YPOBEHb KOoMne- BICTS menu | BbI€ IPUH- 6upaTb 1 HaBbIKamu

TEHTHOCTH - LLHTIBL 1 aKcnepu- noucka (8

MeHTa/b- TOM uncne ¢

HAYHHBIX HC= | METO/IBI Hble M pac- | UCNO/b30Ba-
CIIeA0BaHAN OpraHusa- | yertHo- HUEM WH-
O HAMpPaBJIC- | 1y Hayy- | TeopeTuye- | dopmauu-
HUIO ACITeNb- | o Hc- CKME METO- | OHHbIX CU-
HOCTH, 6a3o- ClenoBa- Abl uccne- ctem u 6as
BBIC IIPUHIIA- . [0BaHUA 6aHHbIX) 1
bl ¥ MeTopl | HAH KPUTMYECKO-
HUX OpraHusa- ro aHanusa
LIUH; OCHOB- MHbOpMa-
HBIE UCTOY- LMW no Te-
HHUKH Hay4d- MaTuKe npo-
HoW uH(pOp- BOAVMBbIX
Malll4 U Tpe- nccneposa-
OoBaHHS K HUI
npeAcTaBiie-
HUIO UHDOP-
MAaIlHOHHEIX

MaTepHaioB




4. O6EM AUCLUUNUHDBI U BUAbI YYEBHOW PABOTDI
Ta6bnnua 4.1.
O6bem AUCLUNANHDBI M BUADbI y4ebHOoW paboTbl
CTPYKTYpa U TPYA0EMKOCTb AUCLMUMINHBI

Cemectpsbl 1,2,3,4. dopma npomerKyTouyHon atrectaumn 1,2,4 cemecTpax — 3Kk3ameH, 3 cemecTp-
3a4eT C OUEeHKOoM. Bo Bcex cemecTpax yyebHbIM NAaHOM NpeaycMoTPeHbl KOHTPObHbIe paboTbl. ObLasn
TPYLOEMKOCTb AUCUMNANHBI cocTaBaaeT 25 3ayeTHbIx egmHumy, 900 akagemunyeckux 4acos, uU3 HUx 386
yaca, BblAe/IeHHbIX Ha KOHTaKTHYt0 paboTy ¢ npenogasatenem, 424 yaca, BblAe/IeHHbIXHA CAMOCTOATE b~

Hylo paboTy.

Bcero MopsaKoBbIA HOMEP ceMecTpa

1 2 3 4

Ob6wwan TPyA0EMKOCTb ANCUMUMINHDI 25 5 5 6,5 8,5
Bcero (B 3.e.), B TOM uncne:
KypcoBoi npoeKT (paborta) He npeay-

CMOTpPEHO
AyAUTOpPHbIE 3aHATUSA BCETO (B 386 110 92 92 92
aKaj.4acax), B TOM Ymncne:
Nekunn 144 36 36 36 36
MpaKTHuyeckue 3aHATUA, CEMUHAPDI 234 72 54 54 54
JNTabopaTtopHble paboTsbl He npeay-

CMOTpPEHO
KoHTponb camocTosTeNnbHOM pa- 8 2 2 2 2
6otsl (KCP)
CamoctosaTenbHan pabota Bcero (B 424 43 61 142 178
aKag.4acax), B TOM Ymncne:
Bug utoroBsoit aTrectaumnm: 263 245 326 362
3auet/gnodd.3auer +
JK3ameH + + +
O6wan Tpya0eMKOCTb ANCUUMNINHDI 900 263 245 326 362




5. CopepxaHme AMCUUNIIUHbI

1 CEMECTP

Mooynb 1

Tema 1.1. DneMeHTBI TEOPUHU MHOYKECTB

MHuoxecTtBa u neiictBusa Haja HUMH. OyHKiun. CBoiicTBa 00pa3oB u mpoodpazoB. Axcuomsl [le-
aHO HaTypaJIbHbIX YuCell. AKCHOMAa MaTeMaTU4eCKOW MHAYKIMHA. CBONCTBA HATYPAJIBHBIX YHCEIL.
Koneunsle MHOkecTBa. OCHOBHAs TEOpEMa O KOHEUHBIX MHOXKECTBaX. beCKOHEeYHOCTh MHOXKe-
CTBa HATypaJIbHBIX yKucel. CpaBHEHHE MHOKECTB 110 MOIIHOCTH. Teopema KanTopa-
bepumreitna. CuétHbie MHOXKeCTBa. MHOXECTBO MOJMHOKECTB U TeopeMa Kanropa.

Tema 1.2. JlelicTBUTEIbHBIC YHCIA

AKCHOMBI JIeiicTBUTENBHBIX uncell. Kimaccudukaiys BenecTBeHHbIX yrcen. Mo yib Bele-
CTBEHHOT0 unciia. OCHOBHOE MOJYJIbHOE HEPABEHCTBO. [ 'eomeTpruyecKkas HHTEPIIPETALHs Bele-
CTBEHHBIX uncen. YnucnoBble NpoMexxyTKU. [IpenenbHble TOUKH, OTKPBITHIE U 3aMKHYThIE MHO-
xecTBa. PacmupenHas yncioBas npsMas. I'paHu 4nuciIoBbIX MHOKECTB. Teopema o ToUHOI
BepxHel rpanu. [Ipunnun Apxumena. TeopeMa o0 INIOTHOCTH PallMOHAIBHBIX U UPPALIMOHAIIb-
HBIX yncen. MONTHOCTh MHOYKECTBA JHCTBUTEIBHBIX uncen. Jlemma I'eitne-bopens-Jlebera o
HOKpBITHAX. [IoCTpOEHKE CHCTEMBI IEUCTBUTENBHBIX YUCEII IIPU IOMOIIM ce4eHM Jleneknnaa.
Tema 1.3. UucnoBbie QyHKIIMN

UucnoBbie (YHKIMH U CIIOCOOBI MX 3a/1aHUsl. MOHOTOHHBIE, YETHBIC, HEUETHBIE, IEPUOTUIECKIE
¢ynkuuu. OCHOBHBIE JIeMeHTapHble PYHKIUHN U UX rpaduku. CTeneHb ¢ BEIEeCTBEHHbBIM MTOKa-
3aTesneM.

Moodyns 2

Tewma 2.1. IIpenen 4rciioBOM MOCIIEI0OBATEILHOCTH

[TonsiTHE YMCIIOBOM MTOCIIENOBATEIBHOCTU. AHAINTUYECKOE U TEOMETPUUECKOE OIIMCAHUE ITpEie-
J1a YMCIIOBOM mociieoBaTebHOCTH. CBOMCTBA CXOSALIMXCS TTOCIe0BaTeIbHOCTEH. Teopema o
Ipezesie MOHOTOHHOM nociieoBaTenbHOCTH. Yucio e. Teopema Illtonsua. Iloanocnenosarens-
HOCTH U YaCTUYHbIE Tpeeiibl. BepxHUil 1 HUKHUI NTpeaessl ocIen0BaTeabHoCcTU. Teopema o
IIPOMEKYTOUHOM nociieoBaTenbHOCTH. [IprHnmn KanTopa o BioxkeHHbIX oTpeskax. [IpuHiun
bonbuano-BelepmTpacca o cxoaauieics NOANoOCie 0BaTeIbHOCTH. DyHIaMEHTAIIBHBIE ITOCIIE-
JoBaTenbHOCTU U KpuTepuil Komm. 3amevarenbHble penesibl. DJKBUBAJIEHTHBIE [10CIIE0BATENb-
HOCTH M UX IPUMEHEHHE MNP BBIYMCICHNUHU NpeaesoB. Tabuia S5KBUBaJICHTHBIX MOCJIE0Ba-
TEJILHOCTEMN.

Tema 2.2. Ilpenen uncnoBoi GpyHKIUN

Ornpenenenus npesena 4yucioBoit pyHkuu no ['eiine u mo Komm. DKBUBaI€HTHOCTH IBYX
onpenenenuit. CroiictBa pyHkimii, umeromux npezaen. Kpurepuit Komm cymecrsoBanus mpe-
nena ¢pynkuuu. [penen no MuoxectBy. OnHocTopoHHuE npenensl. [Ipenen MOHOTOHHON QyHK-
K. beckoneunsle npenensl QyHKIUN. YacTHUHBIE NPEeibl, BEpXHUN M HUKHUHN MpeIenbl
¢bynkun. 3ameuatenbHble npezensl. CpaBHeHne pocta gyHkuuit. Cumsossl J. Jlangay «O» u
«o». [Ipumepsl cpaBHeHUs pocTa GYHKIUN. DKBUBAIECHTHBIE (DYHKITUH.

Tema 2.3. HenpepbiBHbIE PYHKIIMH

HenpepsiBHOCTh QyHKITNHN B TOuke. OJTHOCTOPOHHSS HETIpephIBHOCTh. HenpeprIBHOCTH (hyHK-
IIUU Ha poMexyTKe. JIokallbHbIe CBOMCTBA HEMPEPBIBHBIX (pyHKIMN. HempepbIBHOCTH CI0KHOM
¢ynkunu. HenpepsiBHOCTE 00paTHON (yHKIMU. HenpepbIBHOCTh 37IeMEHTapHBIX (YHKIUH.
Touku pa3pbiBa U ux kjnaccudukanus. Teopembl 0 GyHKIUSAX, HEIPEPHIBHBIX HAa OTPE3KE: TEO-
pemsl Beliepmtpacca, Teopema bonpriano-Komm o npomexyTouHbIX 3HaYeHMIX, Teopema Kan-
TOpa O paBHOMEPHOM HENPEPHIBHOCTH.

Mooynb 3

Tema 3.1. IIpousBonHble U U hepeHransl

[TpousBoaHas GyHKIMH, €€ TeoMeTpudeckuil 1 Gpusndeckuii cMmoici. Juddepenuupyemoctsb
¢ynkunu. CpaBHEHHE TOHATHH TPou3BoAHON n nuddepentupyemocth. Auddepenunan ¢pyHk-
IIUH U €ro reoMeTpudeckuii cMbici. CpaBHEHHE OHATUI HEPEPBIBHOCTU U JU(GepeHIupye-
moctH. Kputepuii muddepennmpyemoctu. uddepennupopanne apupmMeTHIecKUX Oneparuii.
HuddepennmpoBanue oopatnoit pynakunn. {uddepennnpoBanue cioxuon ¢pyakuun. MaBapu-
AHTHOCTb (hOpMBI 3arucH nepeoro nuddepennuana. [Ipon3BoaHbIe FIeMEHTAPHBIX ()YHKITHHA.
Bricine npousBoanbie. Beicme nuddepenimanst. @opmyna Jleiiouuna.

Tema 3.2. OcHOBHBIE T€OpEMBI 0 U PEepeHIUPYEMbIX QYHKIHAX



Teopemsr @epma, Posst, Jlarpanxa, Komu. Teopema [apOy 0 mpoMexyTOUHBIX 3HAYCHUIX
MIPOU3BOAHOM.

Tema 3.3. IlpaBuna Jlonurans

ITepBoe npasunoJlonurans

Bropoe npaswiio Jlonurans

HeomnpezneneHHocT Jpyrux BUIOB.

Tewma 3.4. ®opmyina Teinopa

Muorounen Teiinopa. O6muit Bug popmyinsl Telinopa. @opmyna Telmopa ¢ ocTaTOUYHBIMYJIE-
HOM B popme [leano. EnuncTBeHHOCTH npeacTaBieHus GyHKIuN MEOrowieHoMm. @opmyna Teii-
JI0pa ¢ OCTaTOYHBIM WwieHOM B ¢popmax llInémunesxa-Pomra, Jlarpanxka, Komm. ®opmyna Teitno-
pa B nuddepenmanax. Pa3noxxeHuss OCHOBHBIX JIeMEHTapHBIX QyHKIHiA 1o Gopmyne Teinopa.
Tewma 3.5. Ilpunoxenus: auddepeHnnaaTbHOro HCYUCICHHS K UCCISI0BAHUIO (DYHKITHIA.
Kpurepuii noctostHcTBa PYHKIIUH. Y CIIOBHE CTPOTOii MOHOTOHHOCTH (pyHKIMH. JIOKaIbHBIE HKC-
TpeMyMbl. Heo0xoanmMoe ycioBHe JIOKaIbHOTO 3KCTpeMyMa. JlocTaTouHble YCIIOBUS JIOKAIBHOTO
IKCTpEMyMa B TEPMHHAX MIEPBO, BTOPOIA, N -TO# npou3BoaHoi. Beimykisie pynkuuu. locra-
TOYHOE YCJIOBUE CTPOTOH BBITIYKJIOCTH B TEPMUHAX IIEPBOM U BTOPOM NMPOU3BOAHOM. Pacnono-
KeHHe rpadyKa BEITYKION GYHKIHH OTHOCHTEIIBHO KacaTenbHoil. HepaBencrso Mencena. He-
paBeHctBa [ '€nbnepa, Komu-bynskosckoro, Munkosckoro. Touku neperuba. Heooxoaumoe
ycnoBue neperu6a. Jlocrarounoe yciosue nepernda. Paconoxxenue rpaduka GyHKIUNA OTHO-
CUTEJIbHO KacaTeabHOH B TOUKe nepernda. ACUMNTOTHI (PYHKIUH.

Tewma 3.6. Ob1iee noHsTHE MpeAea: mpeaen mno oase.

[Tonsitue 6a3bl. [Ipumepst 6a3. [Ipenen yucnoBoit pynkuuu no 6aze. CporicTBa GyHKIMI MMe-
fonmx npexaen mno 6ase. Kpurepuit Komm cymecrsoBanus npenena mo 6aze. CpaBHenue QyHk-
it mo 6asze («O», «o», IKBUBAIEHTOCTh). YacTUuHBIE pesienbl o 0aze. Bepxuuii 1 HUKHUN
npeaensl no 6aze. [IpeaenbHoe MHOXkecTBO GyHKIMH 110 O6a3e. [Ipenen no I'eiine. DxBUBasIeHT-
HOCTb JIBYX OIIpeJIeJIeHUil Mpeiena B ciiyyae CYETHO-TIOPOXKAEHHBIX 0a3. HacTUUYHbBIE TpeieNbl Ha
A3BIKE MOCIIEI0BATEIbHOCTEN. DKBUBAJIIEHTHBIE 0a3bl, (GUIBTPHI.

2 CEMECTP

Mooynb 1

Tema 1.1. Heonpenenénuelii nHTErpa

[TepBooOpaznas. CtpoeHne MHOKecTBa nepBooOpa3Hbix. HauanbHble ycnosus Komu. Heonpe-
neneHHbId naTerpan. Tabmuunble uHTErpanbsl. CBOMCTBA HEONPeIeIEHHOIO UHTErpaia. 3aMeHa
NEPEMEHHOI ¥ HHTErpUPOBaHUE TI0 YacTSIM B HEONPEAeIEHHOM HHTerpasie. HTerpupoBanue
pauroHaIbHBIX (PYHKIMNA. IHTerpupoBaHue ApoOHO-TMHENHHBIX ppanroHanbHocTel. Audde-
peHIuanbHbIi OnHOM. HTerpupoBaHue KBaJpaTHYHbIX UppanroHanbHocTel. [logcranoBku
Oiinepa. IaTerprpoBanne TPUrOHOMETPUUECKHUX BBIPAXKEHUH. Y HUBEPCAIIbHAS TPUTOHOMETPU -
yeckasi oJcTaHOBKa. MIHTerpupoBaHue TpaHCLIEHAEHTHBIX (PYHKLINH.

Mooynsb 2

Tema 2.1. OnpenenéHHbIil HHTErpa

3ajauun, TpUBOISIINE K MOHATHIO ONpeen€éHHOro nHTerpaia. Onpenenenue nHTerpaia Pumana.
Wurterpan Pumana, kak npenen no 6asze. arerpan Pumana Ha si3bIKe MOCIE10BATEIbHOCTEH.
Orpann4eHHOCTh HHTErpupyeMoil pyHkuuu. Hennrerpupyemocts no Pumany @ynkuuu dupu-
xJie. aTerpansuble cymmsl JlapOy u ux cBoiictBa. Kpurepuii unterpupyemoctu Pumana. Kpu-
TEpUIl UHTErpUPYEMOCTH B TEpPMHUHAX KosiebaHuit pyHkuuu. IHTerprpyemMocts HenpepbIBHON
¢byHKIMY ¥ QYHKIMH, IMEIOIIEH KOHEUHOE YHCIIO TOYeK pa3pbiBa. HTerpupyeMocTh MOHOTOH-
HOU (yHKIMU. IHTErprpyeMocTh ClIOKHON (QyHKIMU. ApudMeTHYecKre orepalun ¢ UHTerpy-
pyeMbiMu QyHKUMsIMH. Bepxuuii u HyokHuid uaTerpainsl JapOy. UuTterpans: JlapOy kak mpeneis
cymm [lapOy. Kpurepuii unterpupyemMoct QyHKIIMH B TEPMUHAX PABEHCTBA €€ MHTErpaioB
HapOy. OcHOBHBIE CBOMCTBA ONPEACIEHHOTO HHTETPaIa: MHTETPAI OT €IMHUIIBI, MOHOTOHHOCTb,
JIMHENHOCTbh, alIUTUBHOCTL. HepaBeHcTBa 11 uHTerpanos. Ilepsas TeopeMa o cpeHeM 3Hade-
Huu. MHTErpasn ¢ nepeMeHHbIM BEPXHUM NpezesioM. HenmpepbIBHOCTE HHTErpaa 1o BEpXHEMY
npeneny. JnddepenupoBanre HHTErpaia no BepxHemy npenpery. Bropas Teopema o cpeaneMm
sHaueHnn. @opmyna Herorona-Jleitoauia. 3aMeHa nmepeMeHHON 1 HHTETPUPOBAHHE 110 YaCTSIM B
omnpenenénHoM uHTerpaie. opmyna Teitiopa ¢ 0OCTaTOUHBIM YJICHOM B HHTETPaIbHOU (opMme.
Nurterpanbubie HepaBeHcTBa [ €nbaepa, Komm-byHsikoBckoro 1 MUHKOBCKOTO.



Tema 2.2. HecoOcTBEHHBIE HHTETPAIIBI
Ornpezenenre HECOOCTBEHHOT'0 HHTETpaJla ¢ 0THOM 0co00i Toukoi. Popmyia HeroToHa-
JleiiOHMIa A1t HeCOOCTBEHHBIX MHTErPaoB. CXOAUMOCTh HHTETPAJIOB.

ITpu3Haku cpaBHEHUS JUIsl HECOOCTBEHHBIX MHTErPaJIOB OT HEOTPHULATENIbHBIX (pyHKIUI. Kpure-
puiiKomm cxoarMocT HECOOCTBEHHOTO MHTETpasia. AOCONIOTHASI CXOAUMOCTh HHTEeTpana. [Ipu-
3Haku AGens u Jlupuxie cXxoauMocTu HECOOCTBEHHOIO MHTErpaa.

Tema 2.3. Metpudeckue npocTpaHCTBa
[TonsTne MeTpuyeckoro npocrpanctsa. [lonsarue HopMupoBaHHOro npocTpancTsa. [Ipumepst
METPUUYECKUX U HOPMUPOBAHHBIX MPOCTPAHCTB. OKpecTHOCTU. OTKPBITHIE U 3aMKHYThIE MHOXKE-
CTBa, CBSI3b MEX/Jy HUMH. BHYTpEeHHOCTb, IPOU3BOJHOE MHOXKECTBO, 3aMbIKAHUE, BHEIITHOCTb,
rpanuna. OrpaHUYEHHBIE U BIIOJIHE OTPaHUYEHHbIE MHOXeCTBa. [loanpocTpancTBa METPUUECKO-
ro npoctpanctsa. [Ipenen GpyHKIMM CO 3HAYEHUSAMH B METPUYECKOM NpocTpaHcTBe. CBOMCTBA
npenena. [Ipenen nmocienoarensHocTu. [lpenen GpyHKIMU B TOUKE.

Tema 2.4. KOMIIaKTHOCTb B METPUUECKUX ITPOCTPAHCTBAX
ITonnsre npoctpanctsa. [Ipunnun nomnotel Kantopa. I[Ipeaxomnaktasie MHOKeCTBA. Kpurepuit
npeakomnaktHoctuXaycnopha. Komnaktaeie MHOXKecTBa. KpuTepuii KOMIaKTHOCTH METpUYe-
CKOT'O IIPOCTPAHCTBA.

Tema 2.5. HenpepbIBHBIE OTOOpaXKEHNUSI METPUUECKUX ITPOCTPAHCTB
HenpepsiBHocTh B Touke. HenpepsiBHOCTH Ha MHOecTBE. [IpooOpa3 oTKpHITOro U 3aMKHYTOTO
MHOX€ECTBa IpU HENIPEPhIBHOM 0TOOpakeHuu. JIokaabHbIe CBOMCTBA HENPEPHIBHBIX (DYHKIIMH.
HenpepsiBHOCTS TMHEHHON KOMOMHALIUU (IJ1s1 OTOOpaXEHUW B HOPMUPOBAHHOE MTPOCTPAHCTRO),
MPOU3BEICHUS U YacTHOTO (111 oToOpaxenuii B R). HempepsiBHOCTH cnoxkHO# GpyHKmu. ['o-
meoMop¢usM. MzomeTpusi. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (DYHKIMSX: HEMTPEPBHIBHBIN 00-
pa3 KOMIIaKkTa — KOMIIaKT, TeopeMbl Beilepiirpacca, Teopema Kantopa o paBHOMepHOIl Hempe-
peIBHOCTH. [IpuHIUN CKUMAKOLUX OTOOPAKEHUI.

Modynb 3
Tema 3.1. Onpenenenve GyHKIUU HECKOJIBKUX IIEpeMEHHBIX. [ eoMeTprueckoe n300paxxeHue.
YacTHOe 1 nmosHoe npupaiieHue. HenpepbIBHOCTh PYHKIMI HECKOJIBKUX NepeMeHHbIX. [Ipons-
BO/IHbIE U U depeHmanbl GyHKIUNA MHOTUX TEPEMEHHBIX
YacTtHble MponU3BOAHBIE. ['€OMETPUYECKUI CMBICI YAaCTHBIX IPOU3BOAHBIX. YaCTHBIE IPOU3BOA-
HbIE U HenpepbIBHOCTH. [luddepernunpyemocts pynkuun. Kpurepuii quddpepeHunpyeMocTu.
CpaBHEHUE MOHATUH YaCTHBIX MTPOU3BOHBIX U AuddeperHunpyemocti. CpaBHEHHE TOHATHHA
b depeHIMPyeMOCTH U HellpepbIBHOCTU. KacaTenbHas MI0CKOCTh M T€OMETPUUECKHM CMBICIT
muddepentmpyemoctu. Juddepennuan. ['eomerpuueckuit cmpica nuddepenuana. [Ipasuino
muddepeHIMpoBaHUS CII0KHON QpyHKIMHU. THBapHaHTHOCTH (OPMBI 3anKcu nepBoro Audade-
pennuana. [IponsBoanas no HanpasieHuro. ['paguent. YacTHble IPOU3BOIHBIE BBICIIUX HOPSA-
KoB. Teopema 0 paBeHCTBE CMeIIaHHbIX TPOu3BOAHBIX. HenpepbiBHO nuddepeHnnpyemble
¢bynkuuu. /uddepeHimansl BICIIUX MOPSIKOB. Y CIOBHE HHBAPUAHTHOCTH BhICHIINX Audde-
PEHIINATIOB OTHOCUTENBHO 3aMeHbI epeMeHHbIX. Dopmyia Telnopa ¢ 0CTaTOYHBIM YJIEHOM B
¢dopme Jlarpanxa u B popme [leano. @opmyrna KOHEUHBIX MPUPAILIEHUH.

Tema 3.2. JIokanbHbIE SKCTPEMYMBI (DYHKIIMI MHOTHX MTEPEMEHHBIX
[TonsiTHe nokampHOTO 3KcTpemMyMa. Heo6xoanmoe ycnoBue skcTpemyma. Jloctarounoe yciaoBue
JIOKQJIbHOTO SKCTpEMyMa.

Tema 3.3. HesiBHBIE pyHKIUT
[TonsiTue HesBHOM QyHKIMH. Teopema o HesiBHOM QyHKIMU. CucTeMa HeIBHBIX (PYHKIMN. KO-
6uan cucremsbl GyHKIUN. Teopema o cucteme HesIBHBIX QyHKIMA. [IpaBuiia BeIYHCICHUS TPOU3-
BOJHBIX U AU(depeH1InanoB HessBHbIX QyHKUIMN. ['eomeTprueckue NpuiioKeH!sl TEOpUN HesIB-
HBIX (QYHKIUI.

Tewma 3.4. YCIIOBHBIN SKCTpEMYM
[TonsiTe ycnoBHOTO 3KcTpemMyma. Heo6xonnmoe yciaoBre yCIoBHOTO SKCTpeMyMa. MeTo He-
onpenen€HHbIX MHOKUTENEH Jlarpanka. JlocTtaTouHOE yCIOBUE YCIOBHOTO SKCTPEMyMa B METO-
ne Jlarpanxa.



3 CEMECTP

Modynsb 1

Tema 1.1. Hucnosie psijisl

[Tonsitue uncnoBoro psga. Cxoagmuecs psaasl, cymma psiaa. Kpurepuii Komm cxonumocTu psi-
na. CpoiicTBa cxoaauuxcs psiioB. Kpurepuil cxoauMocTy psiga ¢ HEOTpULATEIbHBIMU YWIEHAMU.
Nurterpanbubiii npusHak Komu-Maknopena. Pan Pumana. [Ipusnaku cpaBuenus. [Ipusnak Ko-
. [Ipusnak anam6epa. [Ipusnak Kymmepa. [Ipusnak PaaGe. [Ipusnak Epmakosa. [Ipusnax
Jlerionuna. Onenka ocratka psna Jleitouuma. [IpeobpazoBanue Abesns KoHeuHbIX cymM. [Tpu-
3Haku Abens u JJupuxie. A6comroTHO cxoasmmecs psiabl. [lepecTaHoBKa Y4IEHOB B aOCOTIOTHO
cxoadumxcs pagax. [lepectaHoBKa WIEHOB B YCIOBHO CXOZsIuXcs psjax (teopema Pumana).
YMHOK€eHUE psiioB. J[BoiiHbIE U TOBTOPHBIE NpeAeisbl 110 0aze. J(BoliHbIE U TOBTOPHBIE PSIIIbI.
beckoHeuHble Mpon3BeIeHHS U UX CBS3b C psAaMu. AGCOIIOTHO CXOsIIMecs: 0ECKOHEUYHbIE ITPO-
U3BEICHUS.

Moodyns 2

Tema 2.1. ®yHKIIMOHAIBHBIC MTOCJIEI0BATEILHOCTH U PSIBI

[TocnenosarensHocTr GyHkIMA. [loToueunas cxoaumocts. PaBHOMepHas cxonumocTts. MeTpu-
YECKUW KpUTEPUH paBHOMEpHOU cxoauMocTu. [Ipusnak {unu paBHOMEpPHOM cxoaumocth. Kpu-
Tepuil Komm paBHOMEPHO# cX0anMOCTH. HenpeppIBHOCTE PaBHOMEPHOTIO IIpeiea HENPEPhIB-
HbIX QyHKImii. [IpenensHbIil Tepexon mo/ 3HaKOM HHTErpana. [IpenenbHblil mepexo moja 3Ha-
KOM Ipou3BOAHOMN. Psansl pynkuuii. [loToueynas u paBHOMEpHask CXOAUMOCTh (PYHKLIMOHAIBHO-
ro psaa. Kputepuit Komu paBHoMepHO# cxoaumocTH paja. [Ipuznaxu Beitepuitpacca, AGens u
Jupuxie paBHOMEpHON cX0AUMOCTH psfa. HempepbIBHOCTh CyMMBbI (DYHKIIMOHAIBHOTO psijia.
[Tounennoe uHTErprpoBaHue U quddepeHurpoBanme psaoB. Paznoxkenue cunyca B 0ecKoHeu-
Hoe npousBeneHue. Emé o 1BOMHBIX U MOBTOPHBIX IIpeenax mo oase.

Tewma 2.2. CterneHHbIE PsIIbI

[TonsTue crenennoro psaa. [lepsas Teopema AGens. Paguyc u nHTepBan CXOAMMOCTH CTETIEH-
Horo psaa. Popmyna Komm-Anamapa. HenmpepbsIBHOCTE CyMMBI CTEIEHHOTO psAjia. Bropas Teo-
pema Abemns. AuddepeHurpoBanue U HHTETPUPOBaHHUE CTETIEHHBIX psAA0B. [leiicTBus co cTe-
neHHbIMU psiiaMu. [loHsiTue aHanuTHYeckoi PyHKINU. AHATUTUYHOCTH CYMMBI CTEIIEHHOTOPS -
na. EnnHCTBEeHHOCTD NpejicTaBieHus (yHKIUN B BUJIE CTeNleHHOro psafa. [Ipumep 6eckoHedHO
muddepeHpyeMol, HO He aHanuTHueckol ¢pyHkuu. Pan Teitnopa. Jlocrarounoe yciosue
AHAJTUTUYHOCTH (PYHKIMH. AHATUTUYHOCTh OCHOBHBIX 3JIeMEeHTapHbIX QpyHKIui. [Tpuniun
€AMHCTBEHHOCTH JUISl aHAJTUTHUECKUX (QYHKIMH. [19Th OCHOBHBIX Pa3/I0KEeHUN B CTENICHHBIE Psi-
Jbl. AHanuTHYecKue GYyHKIMN KOMILIEKCHOTO nepeMeHHoro. dopmyisl Ditnepa.

Tewma 2.3. Psaaet @ypne

Teopema CtoyHa-Beliepuirpacca. AnnpokcuMariysi HeIpepbIBHBIX (PYHKIMH anredpanyecKumMu
MHOTOYJIEeHaMH. ATIITPOKCUMALINS HEMPEPHIBHBIX MEPUOINYECKUX (PYHKLINN TPUTOHOMETpUYE-
CKMMH MHOTOWIEHaMH. AOCOJIIOTHO HHTETpUpYeMble PYHKIUHU U (PYHKIIMU, HHTETPUPYEMBIE C
kBazpaTtoM. [IpocTpancTBO QPyHKIMIA, HHTETPUPYEMBIX C KBajgpaToM. CKallipHOE MTPOU3BEICHNE
¢byHkuuit, HopMa, HepaBeHCTBO Komn-byHskoBckoro. CXoMMOCTb B CPETHEM U B CPETHEM
KBaJIpaTUYHOM. ATNIMPOKCUMAaLUs QYHKIUN CTYNEeHYaThIMU QYHKIMUSIMH. TpUroHOMEeTpUYecKas
cucreMa QyHKIUI U €€ OpTOroHaIbHOCTb. [10JTHOTa TPUTOHOMETPHUECKOM CUCTEMBI B PABHO-
MEPHOM U B CpPEHEM KBaJApaTHUHOM NpubnkeHuu. [lonstie Tpuronomerpuueckoro psaa. He-
00X0MMO€ YCIIOBHE Pa3NoKEHHsI (QYHKIIMHM B PABHOMEPHO CXOJSALIMICS TPUTOHOMETPUUECKUN
pan. [onstue pana @ypee. Toxnectso beccenss. MUHUMaTbHOE CBOMCTBO YaCTUYHBIX CYMM Psi-
na @ypee. Cxonumocts psaa Pypee B cpenHeM kBagpatnyHoM. HepaBenctso beccens. PaBen-
ctBO [lapceBaisa. 3aMKHYTOCTh TPUTOHOMETPUUECKON CUCTEMbI QYHKIIHMI. OHO3HAUYHOCTDH OMpe-
JieNieHus HenpepbIiBHOW (yHKIMU cBouM psgoM Dypee. Teopema Pumana o crpemieHnu Koad-
¢unmentoB dypre k Hyat0. UaTerpan Hupuxie. [Ipuznak Junu cxoaumoctu psga @ypbe B TOU-
ke. PaBHomepHas cxoaumocts psaoB Oypwe. [lounennoe nnterpuposanue psiioB Oypoe. Kowm-
IIeKcHas 3anuch psaga @ypee. Pagsr @ypee B citydae IpoOU3BOIBHOIO CUMMETPUYHOTO OT-
HOCHUTEJIBHO HYJISl MUHTEpBaJa.

Modynb 3

Tema 3.1. UnTerpansl, 3aBucAIE OT MTApaMeTPOB

CewmeiicTBa (yHKIIH, 3aBUCAIINX OT mapameTpoB. [loTodeunas u paBHOMEpHAs CXOIUMOCTh Ce-
meiictBa ¢pyHkunid. CoOOCTBEHHBIE MHTETPAIbI, 3aBUCAIINE OT TAPaMETPOB, C TOCTOSTHHBIMHU IIpe-



JienamMu MHTerpupoBanus. [IpenensHbIi nepexo o nmapamerpam 1noJ 3Hakom uHrerpania. He-
IPEpBIBHOCTh MHTErpalla 1o napamerpam. JuddepenumpoBanre nHTErpaa no napamerpam
(popmyna Jleitbunma). MaterpupoBanue mo napamerpaM. CoOCTBEHHBIC HHTETPAIbl, 3aBUCSIIIIC
OT IIapaMeTpoB, C IEPEMEHHBIMU TpeAeIaMyu HHTerpupoBaHus. HecoOcTBeHHbIE MHTErpallbl, 3a-
BUCSINKE OT mapaMeTpoB. [loToueuHast 1 paBHOMEpHAast CXOAMMOCTb HECOOCTBEHHBIXMHTETPa-
noB. Kpurepwnii Ko, npusnaku Betiepmrpacca, A6enu u J{upuxiie paBHOMEPHON CXOIUMOCTH
HEcOOCTBEHHOTr0 HHTerpana. HenmpepplBHOCTE HECOOCTBEHHOI'O HHTETpalia IO IapamMeTpam.
Juddepenumpopanne HecOOCTBEHHOTO UHTErpajla 1o napaMmerpaM. MHTerpupoBanue Hecoo-
CTBEHHOI'0 MHTErpaJla 1o napaMerpam.

Tema 3.2. DinepoBbl HHTETPAIbI

['amma-dynkius. bera-gynkiums. MHOKXECTBO CXOIUMOCTH U PABHOMEPHOW CXOJAUMOCTH dHjIe-
pOBbIX HHTErpasioB. Popmyna NOHWKEHU 1y ramma-GyHKuK. Paznoxenne ramma-pyHKIUM B
O6eckoHeuHoe npon3BeaeHne. Popmyna JoNoTHEHUs A ramma-QyHkun. @opMyina yaBOeHUS
Jlexxangpa. @opmyna ymHOKeHuA ["aycca. CBsi3b MeX Ay 3MJIEPOBBIMU MHTEIPAJIaMH.

Tema 3.3. IIpeoOpazoBanue Oypne

[Tousitue unrterpana @ypwe. Unterpansuas popmyina Oypse. [1aBHOE 3HaU€HUE HECOOCTBEHHO-
ro uaTerpana. Komruiekcuast 3anuch uarerpaia @ypwe. [Ipeodpazosanue @ypbe u oOparHoe
npeoOpaszoBanue dypre. CpoiicTBa npeodpazoanus Pypse. [IpeodpazoBanue ypne npous-
BOHOM. CBA3b MEXKY IMIaJKOCTbIO (PYHKIIMH U CKOPOCTbIO YOBIBaHUSI €€ IpeoOpazoBaHus
®ypse. [IpousBonnas nmpeodpazopanus Oypre. [IpeodpazoBanme Oypre 6eckoneyHo audde-
peHIHpyeMBIX ObICTpO yObIBaromux Gynkmii. @opmyna [Inanmepens. [Ipeodpazoanne Dypoe
CBEPTKHU (PYHKIIMIA.

Tema 3.4. ACUMOTOTHYECKUE PA3IOKEHUS

[TonsiTE aCUMITOTUYECKON ITOCIIEOBATEIBHOCTU U ACUMIITOTUYECKOT 0 pasiiokeHus. Enun-
CTBEHHOCTb aCUMITOTUYECKOTO pa3aoKeHus. J{efcTBUS Ha/l CTENEHHBIMU aCUMIITOTUYECKUMHU
psaaamu. @opmyna cymMupoBanus Jiiepa-Makiiopena. @opmyna Ctupaunra. Jlemma Barcona.
Merton Jlamnaca.

4 CEMECTP

Mooynb 1

Tema 1.1. Mepa XXopaana

Buyrpennss u BHenHss Mepsbl XKoprana B n R , ux colictBa. Kpurepuii usmepuMocTy MHOXe-
ctBa 1o JXopaany. CBoiicTBa u3MEpUMbIX MHOKeCTB. OCHOBHBIE CBOMcTBAa Mephl XKopaana. Me-
pa IpsMOTro Npou3BeIeHNs] MHOXKECTB. BaskHele npumepbl H3MEPUMbIX MHOXKECTB.

Tema 1.2. Kpatnslii unTerpan Pumana

KoneuHo-anuTuBHbIE pa3doreHnst MHOXKecTBa. IHTerpanbHble cymmbl U uHTerpai Pumana. M-
TerpainbHble cymMmmbl JlapOy u ux cBoiictBa. Kputepuii nunterpupyemoctu Pumana. Bepxuuii u
HWKHUM nHTerpansl JapOy. Murerpanst lapOy kak npeaensl cymm [lapOy. Kpurepuii nunrerpu-
pyeMocTH (pyHKIIMHM B TepMUHAX paBeHCTBa €€ nHrerpaion J{apOy. Kmaccel unTerprpyembix
¢ynknuii. CBoiicTBa KpaTHOTO HHTEerpana. MuTerpanbHas Teopema o cpenneM. CBeneHue Kpat-
HOT'0 MHTErpajia K IOBTOPHOMY. 3aM€Ha IIEPEMEHHBIX B KpaTHOM UHTETpalle.

Tema 1.3. HecoOGcTBEeHHBIE KpaTHBIE HHTETPAJIBI

[ToHsiTHE HECOOCTBEHHOTO KpAaTHOTO MHTErpasia. HecoOCTBEHHBIN KpaTHBIM MHTErpal Kak mpe-
nen no 6aze. Kputepuii cXoauMOCTH HECOOCTBEHHOT'O MHTETpasia OT HEOTPULATENIbHON PyHK-
1. [TpusHaku cpaBHeHMs. PaBHOCHIBHOCTD CXOAMMOCTH M a0COTIOTHOM CXOAMMOCTH HECO0-
CTBEHHBIX KPaTHBIX MHTETPaJIOB. 3aMeHa epEMEHHBIX B HECOOCTBEHHOM KPaTHOM MHTETpaJIe.
CX0IMMOCTh MOJIENBHBIX HECOOCTBEHHBIX HHTETPAJIOB.

Mooynb 2

Tema 2.1. Kpussie

ITonsiTne KpUBOW. DKBUBAJIIEHTHBIE KpuBbIe. OpHEHTHPOBAHHBIE KpuBbIE. KacarenpHas K Kpu-
BOM. ['majkue u KyCOUHO-TJIaJIKNue KpUBbIE. [[MrMHa KpuBOi. AAIUTUBHOCTD JIMHBL. Boruuciu-
TenpHas (popmyia Uil ITMHBI TIaAK0N KpuBoil. HaTypanpHas mapameTpu3aius KpuBOil.

Tema 2.2. KpuBoJMHENHbBIE HHTETPAJIBI

KpuBosnHeliHble HHTErpalibl IEPBOT0 poJia, UX (PU3MUECKUI CMBICH, BEIYUCIUTENbHAS opMyIIa.
CBolicTBa KpUBOJIMHENHBIX UHTETPAJIOB NEPBOTo poaa. KpuBoinHeHbIe HHTETpallbl BTOPOIO
pona, ux GU3HUECKUi CMBICI, BEIUUCIUTEIbHAs (popmya. CBOMCTBA KPUBOJIMHEHHBIX HHTETPA-
JIOB BTOPOT'O POJa.



Tema 2.3. IloreHuInanbHbIE BEKTOPHBIE MOJIS

[Mousitue monxoro auddepennnana Pdx+Qdy+ Rdz. PaBHOCHIEHOCTE YCIIOBHS TTOJHOTO Iu-
¢depeHIana 1 HE3aBUCUMOCTH MHTETpaia OT MyTH UHTETprpoBaHus. [[oHATHE TOTEHIIMAIHLHOTO
BEKTOPHOI'O NOJIs1, MOTeHIMaIbHas QyHKIMs. CBs3b MOTEHIUATIBHOTO BEKTOPHOIO TOJIS U MO~
Horo nupdepennuana. opmyna Herorona-JleOauIa 11si PyHKIIMH MHOTUX MIEPEMEHHBIX.
CrpyKTypa MHOECTBA TOTEHIMAIBHBIX (QyHKIMI. PoTop BekTopHOrO nosst. Heo6xonumoe
YCIIOBUE MOTEHIUAIBHOCTH BEKTOPHOTO 1oJisl. L{upKyssius BEKTOPHOTO NOJIs BAOIb 3aMKHYTOMN
KpuBoH. Kputepuii noTeHIMaNIbHOCTH B TEPMUHAX LUPKYISILIUN

Tema 2.4. ®opmyna ['puna

OpueHTanus rpasuilbl Iwiockoi oomactu. @opmyna ['puna. Paznmuunbie popmel 3amucu Gpopmy-
ab1 I'puna. Berancienue miomaneit mpu moMouy KpUBOJIMHEHHBIX HHTErpasioB. Auddepeniu-
QJIBbHBIA KPUTEPHIA NOTEHIIMAIBHOCTH IJIOCKOTO BEKTOPHOTO OJISl B OJIHOCBSI3HON 00JIaCTH.
Mooynb 3

Tema 3.1. IToBepxHoCTH

[TonsiTve MOBEepXHOCTU. DKBUBAJIIEHTHBIE TOBEpXHOCTU. KacaTenbHas MJI0CKOCTh K TOBEPXHO-
ctu. 'mankue noepxHoctH. IlepBas kBagpaTruHas Gpopma riaakoi nosepxHocty. [nomansb
IJ1aJK0M noBepXHOCTH. OpHeHTalus [N1aJKoi moBepXHOoCcTH. OpHeHTanus Kpas TiIaJaKou mo-
BepxHocTH. KycouHo-rnagkue noBepxHocTH. OpueHTanus KycOuHO-TJIaAKOH IOBEPXHOCTH.
Tema 3.2. [loBepXHOCTHBIE HHTErPaAJIbI

[ToBepXHOCTHBIE UHTErPAJIbI IEPBOTO POJIA, UX PU3UUECKUI CMBICI, BEIUMCIUTENbHAS (GOpMYIIa.
CBolicTBa NOBEPXHOCTHBIX UHTETPAJIOB NEPBOro poja. IloBepXHOCTHBIE HHTETpaJIbl BTOPOIO PO-
Ja, X (PU3NYECKUI CMBICII, BBIYMCIUTEIbHBIE (popMyIibl. CBOIICTBa MOBEPXHOCTHBIX MHTETPAJIOB
BTOPOT'O poja.

Tema 3.3. ®opmyna Ctokca

®opmyna Crokca. BekTopHas TpaktoBka Gopmyisl CTokca. ['eomeTpudeckoe onpeesieHue po-
TOpa BEKTOpHOTo noisi. JuddepenHnuanbaplii KpuTepuil MOTEHIUAIBHOCTH BEKTOPHOTO MOJIS B
OJIHOCBSI3HOM 00J1acTH.

Tema 3.4. ®opmyna ["aycca-Octporpanckoro

®opwmymna ["aycca-Octporpanckoro. BekropHas TpakToBka Gopmyiisl ['aycca-Octporpaackoro.
["'eomeTpuueckoe ornpeesieHue TUBEPreHIInN BEeKTOPHOTo 1oJis. Beruncinenre o0beMoB MpH 110-
MOIIIM TOBEPXHOCTHBIX UHTErpajioB. CoJIeHONJAJIbHbIE BEKTOPHBIE MOJIS.

Tema 3.5. O6mas ¢popmyna Ctokca

[Tonununeitnsie popmel. TeH30pHOE MTPOU3BEACHNE TOJMIMHEWHBIX (JOPM U ero cBoiicTBa. ba-
3MC B IPOCTPAHCTBE MONWIMHEHHBIX hopM. [lepeHoc nonmnuHeRHbIX (GopM NpH JTUHEHHOM
0TOOpaXeHUH. AHTUCUMMETpUYHBIE GopMbl. Onepanyst aabTepHALUU TOIMINHERHBIX GOpM U
e€ cBoiicTBa. BHelHee mpou3Be/ieHNe aHTUCUMMETPUUYHBIX (POPM U ero cBoWCTBa. ACCOLMATHUB-
HOCTh BHEITHETO Mpou3Be/eHus. BHemHee nponsBenenne nuHeHbIX GpopM. basuc B mpoctpan-
CTBE aHTHCUMMETpUYHbIX GopM. Auddeperunansusie hopmsl. Ilepenoc nuddepeHnnanbHbIX
dbopm npu otoOpakeHuu. CBorcTBa onepanuu nepenoca. Buemnuii nuddepennman. Hezapu-
CHUMOCTb BHelIHero auddepennnana ot Beidopa cuctemsl koopauHart. Lenu u rpanunst. UaTe-
rpupoBanue popm 1o nensM. Teopema Ctokca juist neneidl. MHorood6pasus B n R . JlokanbHbie
KOOpAWHATHI Ha MHOrooOpa3uu. Kpaii MHOrooOpasus. KacarenbHoe mpocTpaHCTBO K MHOT000-
pazuto. Opuenranus MHOrooOpasus u ero kpas. Juddepenimanbupie popmMbl Ha MHOTO00pa3uu.
Buemmnuit nuddepennnan. HezaBucumocts BHemHero qudepeHipana oT BHIO0pa JOKaIbHBIX
koopauHat. Pazouenue enuanipl. UHTerprpoBanue nuddepeHnuaibabpx GopM Ha MHOTO00pa-
3un. O6mas popmyna Ctokca.

6. Ilnanbl ceMMHAPCKUX 3aHATHI

1 CEMECTP

Mooynb 1

Tema 1.1. DneMeHTBI TEOPUHU MHOKECTB

1. CBolicTBa TEOPETHKO-MHOKECTBEHHBIX oneparuii. dynkiuu. CBoiicTBa 00pa3oB u Mpo-
00pa3os.

2. Metoa MaTeMaTU4eCcKOi WHAYKIIUH.

3. MomHocTh MHOKecTB. CU€THBIE M HECUETHBIE MHOXECTBA. Teopema KanTopa.



Tema 1.2. JIeficTBUTENBHBIC YHUCIIA

1. Monyns BeliecTBEeHHOT0 yKcia. HepaBeHcTBa ¢ MOIysieM.

2. 'eomeTprueckas HHTEPIIPETALINS BELLIECTBEHHBIX uncel. [IpenenbHbie TOUKH, OTKPHIThIE
Y 3aMKHYTbIE MHO>KECTBA Ha YMCIIOBOM IpsiMoil. PaciinpenHas yucnoas npsmasi.

3. HaxoxieHue rpaHeil YUuciIoBbIX MHOKECTB.

Tewma 1.3. UucnoBsie pyHKIIUN

1. YucnoBele pyHkur. MOHOTOHHEIC, YETHBIE, HEUETHBIE, Tepuoandeckue pyHkmun. Oc-
HOBHbIE 3JIEMEHTapHbIC PYHKIIUU U UX TPAPUKH.

2. Pemienne (pyHKIIMOHAIBHBIX HEPABEHCTB METOJIOM WHTEPBAJIOB.

3. [TocTpoenue rpadukoB QyHKITUH.

Mooynb 2

Tema 2.1. IIpeaen unciioBoi MOCIEI0BATEILHOCTH

1. HaxoxaeHue npeiesoB YUCIOBBIX MOCieA0BaTebHOCTel. Tabaumna 5KBUBAIGHTHBIX T10-
cienoBarenbHocTel. CpaBHEHHE pOCTa MOCIEA0BATEIbHOCTEMN.

2. [loanocnenoBaTeabHOCTH U YaCTUUHbIE Ipeeibl. BepxHUil 1 HUKHMIN ITpeiensl mocie-
JIOBaTEIbHOCTH.

Tema 2.2. Ilpenen uncioBoii GyHKIUN

1. HaxoxeHnue nmpeenoB YucaoBbix GyHkIui. Tabnuna sxkBuBaieHTHbIX QyHKIUN. CpaB-
HEHHUE pocTa PyHKITUH.

2. PaznoxxeHrne OCHOBHBIX AJIEMEHTapHbBIX (DYHKIUN A0 MEPBOro MOPSIKA MAIOCTH.

3. OnHocroponHue npenensl. beckoHeunsie npeaensl GyHKIUU. YacTHUHBIC TIPEACIH,
BEPXHUU U HIKHUN TIPEENbl PYHKIIHH.

Tema 2.3. HenpepbIBHBIE QYHKIIUT

1. UccnenoBanue GpyHKIUU HA HEMPepbIBHOCTh. Kitaccudukanus Touek pa3pbiBa.

2. CBolicTBa HENPEPBIBHBIX (PYHKIINH.

Mooynsb 3

Tema 3.1. IIpousBonHble U TuddepeHransl

1. I[IpousBoaHas GyHKIMH, €€ T€OMETPUUECKUIN U (PU3NUECKUI CMBICIT.

2. Texuuka qudepeHpoBanus GyHKIUH.

3. l'eomeTpuueckue nMpuIoKeHus Mpou3BoIHON. [IpubanKeHHOE BRIUNCICHUE 3HAYECHUN
byHKIMI ¢ momoIsio quddepeHInanoB.

4. Beicmne npousBoHbie. Bricmue nuddepennuansr. opmyna Jleitbauna.

Tema 3.2. OcHOBHBIE TEOpEMBI 0 U PepeHIUPYEMbIX QYHKIHAX

1. Teopemst Depma, Pomms, Jlarpamxka, Komm. Teopema JlapOy o mpomMeXyTOYHBIX 3HAUE-
HUSX IPOU3BOIHOM.

Tewma 3.3. IlpaBuna Jlonurans

1. ITepBoe npasunoJlonurans

Bropoe npasuiio Jlonurans

HeonpenenenHoctu qpyrux BUAOB.

Tema 3.4. ®opmyna Teinopa

1. Pa3noxeHne OCHOBHBIX 3JIeMEeHTapHbIX QyHKIuUi 1o Gpopmyine Teitnopa. [Ipumenenue Gpopmy-
ab1 Teinopa a1 BerauciaeHus npeaenon. [IpubinkeHHble BEIYUCICHNS ¢ TOMOIIbIO (OPMYJIBI
Tenmopa.

Tewma 3.5. Ilpunoxenus: auddepeHnaaTbHOTO UCYUCICHHS K UCCIIeTOBAHHIO () YHKITHA.

1. HaxoxxaeHne npoMexyTKOB MOHOTOHHOCTH M JIOKJIbHBIX AKCTPEMYMOB (DYHKITHH.

2. HaxoxaeHue ra00anbHbIX 9KCTPEMYMOB (DYHKIIMHU, HEMIPEPBIBHOW Ha oTpe3ke. Haxoxaenue
TOYHBIX I'paHell PYHKIHH.

3. HaxoxeHue BBITYKIIBIX (QYHKIUI U TOYEK neperuoa.

4. HepaBeHCTBO MeHCeHa i ero MpHUMEeHeHHs.

5. AcumnTots! ¢pyHkuuu. [Toctpoenue rpadukoB GyHKINN C TOMOIIBIO TPOU3BOIHBIX.
Tewma 3.6. O01iee noHsATHE MIPELIa: Mpeaen mo oase.

1. ITonsTre 6a3sl. [Ipumepst 6a3. [Ipenen uncnosoii pynkuun no 6aze. CoiicTBa pyHKIMN
MMEIOIIHX TIpeIes mo 6ase.

2. Ilpenen no I'eline. DKBUBaJIGHTHOCTD JBYX OINPEAEIEHUI Mpezesna B cilydae C4ETHO-
MOPOXAEHHBIX 0a3. DKBUBAJICHTHBIE 0a3bl, PHIIBTPHI.



2 CEMECTP

Mooynb 1

Tema 1.1. Heonpenen€uuplii UHTETpai

1. OcnoBHbIe onpeneneHusi. CBOHCTBA HEOIpeeIeHHOT0 HHTerpana. Tabnuia nepBooOpa3HbIX
OCHOBHBIX IEMEHTAPHBIX (QYHKIIMH.

2. NaTerpupoBanre METOJJOM 3aMEHBI i METOJIOM TOABEACHMS PYHKIIMH 10T 3HAK nudde-
peHLuana.

3. UaTerpupoBanme QyHKIHIA MO YacTAM.

4. aTerpupoBaHue paliMOHATBHBIX (DYHKITHI.

5. MaTerpupoBanue ApoOHO-TUHEHHBIX UPPAMOHATEHOCTEH.

6. IuddepeHunranbHpIii OMHOM.

7. UaTErppOBaHue KBapaTUIHbIX UppalroHabHOCTEN. [ToicTanoBKY Diinepa.

8. lHTerpupoBanyue TPUrOHOMETPUUECKUX BBIPAXKEHUN. YHUBEpCalbHasl TPUTOHOMETpUYECKast
[10JICTAaHOBKA.

Moodyns 2

Tema 2.1. OnpenenéHHbIi HHTErpaj

1. HaxoxxaeHue onpeeneHHbIX HHTerpainoB 1o ¢popmyne Herotona-Jleitbuuna. 3amena ne-
PEMEHHBIX U UHTEIPUPOBAHKE IO YACTSIM B OIIPEJICTICHHOM HHTErpalle.

2. 'eomerpuueckue U GU3NYECKUE IPUIIOKEHUS ONPEEICHHOI0 MHTerpaia. Beruncienue mio-
IaJIe# IIOCKUX (UTYp B AEKAPTOBBIX M MOJIIPHBIX KOOpAWHATaX. Beraucienue o0beMOB Tel 1
Iomaael nosepxxHocreil Bpaienus. HaxoxeHue neHTpa mMacc.

3. UHTerpai ¢ nepeMeHHbIM BEPXHUM IpesiesoM. HenpepbIBHOCTh MHTETpajla 0 BEPXHEMY Ipe-
neny. nddepenumpoBanue nHTErpaia no NepeMeHHOMyY Ipezeny.

Tema 2.2. HecoOcTBEHHBIE HHTETPAIIBI

1. Beruncnenre HecoOCTBEHHBIX UHTETpasioB 1o opmyie Herorona-JleiiGnuna.

2. UccnenoBanue Ha CXOUMOCTh UHTETPATIOB OT 3HAKOMOCTOSIHHBIX (DYHKIIHI C OJJHOM 0cOO0M
TOYKOM.

3. UccnenoBanue Ha CXOAMMOCTh MHTETPAJIOB OT 3HAKOMOCTOSIHHBIX (DYHKIIMM ¢ HECKOJIBKUMHU
0COOBIMH TOUKAMH.

4. UccnenoBanue Ha CXOJIMMOCTb HHTErPAJIOB OT 3HaKonepeMeHHbIX pyHKuuid. [Tpusnaku Abens
u Jlupuxiie cXoQUMOCTH HECOOCTBEHHOTO MHTETpaa.

5. AGcoioTHast CXOJIMMOCTh HeCOOCTBEeHHBIX MHTErpasnoB. Kputepuit Komm cxoaumoctu HecoO-
CTBEHHOI'0 MHTErpaJa.

Tema 2.3. Metpuueckue npocTpaHCTBa

1. ITonsiTne MeTpuuecKoro npocTpaHcTia. [loHsaTHE HOpMUPOBAaHHOTO NpocTpaHcTBa. [Iprumepsl
METPUYECKUX U HOPMHUPOBAHHBIX TPOCTPAHCTB.

2. OkpectHOCTH. OTKPBITBIE U 3AMKHYTBIE MHOYKECTBA, CBSI3b MEX/1y HUMH. BHYTpEHHOCTB, ITpO-
M3BOJTHOE€ MHOKECTBO, 3aMbIKaHHE, BHEITHOCTh, TPAHUIIA.

3. Ilpenen pyHKIMM cO 3HAYECHUAMHU B METpHUECKOM IpocTpaHcTBe. CBolicTBa npenena. [peaen
nocneaoBarenbHocTH. [Ipenen GpyHKIMN B TOUKE.

Tema 2.4. KoMnakTHOCTb B METPUUECKUX IIPOCTPAHCTBAX

1. ITonnble npocTpancTBa. [IprMepsl MOTHBIX MPOCTPAHCTB.

2. IIpenKOMITaKTHBIE U KOMIIAKTHBIE MHOXeCTBA. KpuTepuii KOMIIAaKTHOCTH METPUUECKOTO TIPO-
cTpaHcTBa. KOMITAKTHOCTh B TEpPMHUHAX MTOKPBITHIA.

Tema 2.5. HenpepbIBHBIE OTOOpaXKEHNUS METPUUECKUX MTPOCTPAHCTB

1. HenpepriBHOCTB B TOuKe. HempepbIBHOCTh Ha MHOKECTBE. JIoKanbHbIE CBOMCTBA HEMpe-
PBIBHBIX (DYHKIIUH.

2. OcHOBHBIE TEOPEMBI O HENPEPHIBHBIX PyHKIMAX. CBOMCTBA PYHKIUI, HEMPEPHIBHBIX HA KOM-
MaKTax.

3. IlpuHIMIT CKUMAIOIIMX OTOOPAXKEHUH U €ro MPUMEHEHUS.

Modynb 3

Tema 3.1. IIpousBonusie U nuddepeHransl GyHKIUNA MHOTUX TEPEMEHHBIX.

1. HaxoxaeHne 4acTHBIX IPOM3BOIHBIX U AU depeHnnanos nepsoro nopsaka. Mcenenosanue
bynkuunit Ha TP PepeHIUPYEMOCTb.

2. 'eoMeTpHUUECKUiA CMBICI YaCTHBIX MPOU3BOAHBIX. KacaTenbHas mI0CKOCTh, TOBEPXHOCTh
YPOBHS, TPaJIUEHT.



3. HaxosaeHue 4aCTHBIX MPOU3BOIHBIX U AU (HEpEeHIINAIOB BBICIIUX MOPSAKOB.

4. ®opmyna Telnopa aiist GyHKIMA MHOTHX TIepeMeHHbIX. Mcrionb3oBanue hopmysl Teitnopa
JUISl IPUOJIMKEHHBIX BHIYMCICHUI.

Tema 3.2. JIokanbHbBIE SKCTPEMYMBI PYHKITUHA MHOTHX ITE€PEMEHHBIX

1. HaxoxaeHune JTIOKaJIbHBIX 9KCTPEMYMOB (PYHKIIUI MHOTUX MTEPEMEHHBIX.

Tema 3.3. HesiBHBIC DYHKITUH

1. HaxoxaeHune 4acTHhIX IPOU3BOIHBIX U AuddepennnanoB HesBHOM (yHkimn. MccnenoBanue
Ha SKCTPEMYM HESBHO 3aJJaHHOU (QYyHKIUU.

2. HaxosxJieHre 9acTHBIX IPOM3BOIHBIX U AU depeHnnanoB cucrema HessBHBIX QyHKIuil. ['eo-
METPUYECKUE TPUTIOKEHUS TEOPUH HEABHBIX (DYHKIIUH.

3. 3ameHa nepeMeHHbIX B AU PepeHIInaNbHBIX BBIPAKCHUSIX.

Tema 3.4. YCIOBHBIN SKCTPEMYM

1. HaxoxaeHue yCIoBHBIX 9KCTPEMYMOB METOJIOM CBOOOIHBIX AU (hepeHIrnanoB 1 METOJOM
MHOXkUTenen Jlarpanxa.

3 CEMECTP

Modynb 1

Tema 1.1. Hucnosie psisl

1. UccnenoBanue cXOMMOCTH 3HAKOIIOCTOSIHHBIXPAA0B. [Ipu3naku cpaBHeHus. IHTerpanbHblii
npusHak Komm-Maknopena.

2. UccnenoBanue cxoIMMOCTH 3HaKoNepeMeHHbIX psaoB. [Ipusnaku JleiiOnuma, Abens u dupu-
xJie. AGCOTIOTHASL CXOAUMOCTD PSJIOB.

3. UccnenoBanue cXOQUMOCTH IBOUHBIX U IIOBTOPHBIX PSIIOB.

4. UccnenoBanue cX0AUMOCTH OECKOHEUHBIX MTPOU3BEACHUM.

Moodyns 2

Tema 2.1. ®yHKIIMOHAIBHBIC MTOCJIEI0BATEILHOCTH U PSIBI

1. HaxoxaeHne MHOXKeCTBa CXOJUMOCTH (DYHKIIMOHAJIBHOW MOCIEI0BATENBHOCTH U €€ Tpe-
JIeIbHON (PYHKIIMH.

2. UccnenoBanue Nociae0BaTeNbHOCTU (DYHKIUN HA PABHOMEPHYIO CXOAUMOCTb.

3. UccnenoBanue pyHKIMOHAIBHOTO psAJla HA paBHOMEPHYIO cxoauMocTb. [Ipu3naku Beii-
epuirpacca, AbGens u Jlupuxiie paBHOMEPHOH CXOIUMOCTH (PyHKIIMOHANBHOTO psina. Kpurtepuit
Ko paBHOMEpHOH cXO0IUMOCTH (YHKIIMOHATIBHOTO PAJIa.

4. IlpenenpHbIi IEpEXO/ MO 3HAKOM MHTETpala U Npou3BoAHON. [lodweHHOEe HHTErpupoBaHne
U 11 pepeHInpoBaHue.

Tewma 2.2. CreneHHbIe psibl

1. HaxoxieHue paanyca 1 HHTEpBajia CXOAMMOCTH cTeneHHoro pana. ®opmyna Komu-Anamapa.
JlericTBUA CO CTENIEHHBIMU PsIaMH.

2. Psap Teiinopa. Pa3noxxenne oCHOBHBIX dJIeMEHTapHbIX QpyHKIui B psj Teinopa. Pa3noxenue
bynkuuit B psa Teitnopa.

3. CymmupoBaHue creneHHbix psagoB. opmynsl Ditnepa. CBoiicTBa runepOonyecKux pyHKINM.
Tewma 2.3. Psaasl @ypoe

1. Paznoxxenue pyukmuii B psigx Pypbe Ha MpoMexyTKe [-7, Tt]. Pa3noxenue mo cuHycaMm u 1Mo
KocuHycaM. Pa3noxxenue QpyHKIMI B TPUTOHOMETPUYECKH Psi/l Ha TPOU3BOJIEHOM ITPOMEKYTKE.
2. [lounennoe unTerpupoBanue u quddepenurponanue psagos Pypre. CymMmMupoBaHue psjioB
Dypse.

Mooynb 3

Tema 3.1. UnTerpansl, 3aBucsIye OT IapaMeTPOB

1. UccnenoBanue paBHOMEPHOM CXOJMMOCTH TapAMETPUUYECKUX MHTErpasioB. IHTerpupoBanue u
TudepeHIIMPOBaHNE UHTETPAJIOB IO MTApaMeTpy.

2. Boruncnenue onpeielIeHHbIX HHTErPaloB METOIOM BBE/ICHHUS ITapaMeTpa.

Tema 3.2. DiinepoBbl HUHTETPAJIbI

1. l'amma-dynkums. bera-dyaknus. BerauciaeHue onpeaeneHHbIX HHTETPaIoB ¢ IIOMOIIBIO TaM-
Ma- U OeTa-)yHKIHA.

Tema 3.3. IIpeoGpazoBanne Oypne

1. CoiictBa npeoOpa3zoBanus Pypre. Popmyna oOpaiieHUs.

2. Haxoxnenne npeodbpazoBanuii dypre.

Tema 3.4. ACUMOTOTHYECKUE PA3IIOKEHUS



1. HaxoxxaeHne aciMOTOTHYECKUX pa3sioskeHUi GyHKumid. JleficTBUS HaJl aCUMIITOTUYECKIUMHU
Pa3I0KEHUSAMMU.

2. ®opmyna cyMMupoBaHus Dilniepa-MakiiopeHa.

3. Haxo/1eHHe acuMITOTUK MapaMeTpUYeCKUX UHTerpanoB. Jlemma Batcona u meron Jlannaca.
4 CEMECTP

Modynsb 1

Tema 1.1. Mepa Xopaana

1. Kpurtepuii usmepumoct MHOkecTBa 1o JKopaany. CBoiicTBa M3MEPUMBIX MHOXKECTB. Mepa
IPSIMOIO ITPOU3BENECHUS MHOKECTB. BaxkHelne npuMepsl H3MEPUMBIX MHOXKECTB.

Tema 1.2. Kpartublii uaterpan Pumana

1. CBeneHue 1BOMHOTO UHTETpajia K HOBTOpHOMY. [lepemMena nopsika MHTErpupoOBaHus B ABOM-
HOM HHTErpase.

2. 3aMeHa IEPEMEHHBIX B IBOITHOM MHTETpaJie.

3. CBeneHue TpOMHOIO UHTETpalla K NOBTOpHOMY. [lepemena nopsika HHTErpupOBaHus B TPO-
HOM HHTErpase.

4. 3ameHa IepeMEHHBIX B TPOMHOM MHTETpAJIE.

5. 'eoMeTpuyeckuii ¥ PU3MUECKHU MPUIIOKEHHS TBOWHBIX M TPOIHHBIX HHTETPAJIOB.

Tema 1.3. HecoOGcTBEHHBIE KpaTHBIE MHTETPAIbI

1. UccnenoBanue Ha CXOAMMOCTb HECOOCTBEHHBIX KPATHBIX HHTETPAJIOB.

Moodyns 2

Tema 2.1. Kpussie

1. I[TapameTpu3anus INIOCKUX U IPOCTPAHCTBEHHBIX KPUBBIX.

2. Haxoxnaenue juinH KpuBbIX. HatypaneHas napamerpusanus.

Tema 2.2. KpuBoJIMHEHBIE HHTETPaIbI

1. BeruncneHne KpUBOJIMHENMHBIX HHTErPAJIOB [IEPBOTO POJA.

2. Beruncnenue KpUBOJIMHENHBIX HHTErPAJIOB BTOPOTO poja.

3. ®u3nyeckue NpUIOKEHHUS] KPUBOJIMHEMHBIX HHTETPAJIOB.

Tema 2.3. IloreH1InanbHbIE BEKTOPHBIE MOJIS

1. ITpoBepka ycnoBuii nonHoro Auddepenrana B OAHOCBIA3HONH 001aCTH.

2. ®opmyna HeroToHa-JleiiOHumIa 11 GyHKIMN MHOTHX NTepeMEHHBIX. POTOp BEKTOPHOIO MOJI.
[{upKynsiust BEKTOPHOTO MOJISI BAOJIb 3AMKHYTON KPUBOM.

Tema 2.4. ®opmyna ['puna

1. Beruncnenue JBOMHBIX MHTETPaoB ¢ moMouIbio popMyiibl ['puHa. Beuncienue miomanen
IpY TOMOIIY KPUBOJIMHEHHBIX MHTErpasioB. Pasnuunble popmbl 3anucu Gopmyist I'puna.
Mooynb 3

Tema 3.1. IloBepxHOocTH

1. [TapameTpu3anys NOBEPXHOCTEM.

2. HaxosxaeHue KacaTeiabHOH IJIOCKOCTH U HOpManu. Beruncnenue nepBoii kBagpatuaHoit Gpop-
MY MTOBEPXHOCTH.

3. Beruncienue miomaaei moBepXHOCTEN.

Tewma 3.2. IToBepXHOCTHBIE HHTETPAIBI

1. BeruncneHne NoBEpXHOCTHBIX HHTErPAJIOB MIEPBOIO POJA.

2. Briuncnenue MOBEPXHOCTHBIX MHTErPajoB BTOPOIO POJa.

3. I'eoMeTpuyeckue U pU3NUECKUE MPUIIOKEHUS TOBEPXHOCTHBIX HHTETPAJIOB.

Tema 3.3. ®opmyna CTokca

1. Beruncnenre moBepXHOCTHBIX HHTETPaioB Mpu nomoinu ¢popmyinsl Ctokca. Pasnuunbie ¢op-
MBI 3anucu popmynsl CTokca.

Tema 3.4. ®opmyna ["aycca-OcTtporpaackoro

1. BeruncneHue moBepXHOCTHBIX HHTErpaioB pu nomoiu ¢popmyinsl Octporpaackoro-Iaycca.
Brruncnenue 065eMOB ITpH MOMOIIM TTOBEPXHOCTHBIX MHTETpasioB. Paznuynsie popmbl 3anucu
dbopmynsr Octporpaackoro-I'aycca.

Tema 3.5. O6mas popmyna Ctokca

1. Beruncnenue BHENTHETO MPOU3BEICHUS U BHENIHETO nuddeperimana nuddepeHnanbHbIX
bopm.

2. 3aMeHa nepeMeHHbIX B 1 depeHImanbHon Gopme.



3. O6mas ¢popmyna Crokca. Jlemma Ilyankape. @uznueckue npuinoxeHus qudQepeHnnarbHbIX
dbopm.
7. Tembl 1adopaTopHbIX padoT (JIabopaTopHbIi NPAKTHKYM)
He mpexycmoTpens! yueOnbM ianom OOIT.
8. IIpumepHas TeMaTHKAa KypCOBBIX padoT
He npenycmotpens! yueonbsim mianom OOII.



oW
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.

217.

28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

BOIIpOCbI AJIF OHCHKHU Ka4YeCTBa OCBOCHUSA JUCHUIIJINHBI

OnpeneneHne MHOXKECTBA, MOJAMHOXKECTBA. MHOXKECTBO, OrpaHMYEHHOE CBEpPXY (CHM3Y), IIPOCTO
OrPaHUYEHHOE.

OnpeneneHne TOUHOM BEpXHEN (HUKHEN) 'PaHU MHOXECTBA.

OrnpenenieHne NpoCTOn, CII0KHOM, 0OpaTHON (PyHKITHH.

Onpenenenne 4eTHOU, HEYETHON U TIEPUOTUYECKON (DYHKIIUH.

OmnpezneneHue Bo3pacTarollel, yObIBarOLIel, CTPOro MOHOTOHHOM ()yHKIIMH B TOYKE, HA OTpPE3Ke

[a.b]

Crioco0b1 3a1aHus PYHKITUH.

Omnpenenenue nociaea0BaTeIbHOCTH.

Onpenenenue nociaea0BaTeIbHOCTH, OTPAaHUYEHHOM CBEPXY (CHU3Y), IPOCTO OrPaHUUEHHOM.
Onpenenenne 6eckoHeuHO 00bIION (0. 0.) Mocaea0BaTEIBHOCTH (OCCKOHEYHBIN MTPECT).
Ornpenenenne 0eCKOHEUHO Mo (0. M.) TIOCIIeIOBATEILHOCTH (HYJIEBOM Mpeien)

JlokazaTh TeOpeMy 0 cymMMe JIBYX 0.M. ITOCII€IOBAaTEIbHOCTEH.

Jlokazatk TeOpeMy O pa3HOCTH JIBYX 0.M. ITOCIIETOBATEILHOCTEH.

Jloka3aTtk TeopeMy 00 OrpaHUYEHHOCTH ABYX 0.M. IOCIEI0BATEILHOCTEH.

Jloka3aThk TEOpeMY O IPOU3BEACHUU 0.M. HA OTPAHUYEHHYIO [IOCIIEJ0BATEIbHOCTb.

Joka3zaTth Teopemy o nepexoe 6.M. B 6.0 mocae10BaTeNbHOCTh M HA00OPOT.

Ornpezenienne CXOASIIEHCs MOCIeA0BaTeIbHOCTH ( KOHEUHBIN MIPEeI).

Jloka3aTh OCHOBHYIO TEOPEMY O CXOSIIEHCs MOCIeA0BATEIHHOCTH.

Jloka3aTh TEOpEMY O €JMHCTBEHHOCTH Mpeesia CXOoAsIencs MOoCaeA0BaTeIbHOCTH.

JlokazaTh TeopeMy 00 OrpaHMYEHHOCTH CXOMSIIEHCS TOCTIEI0BaTEIbHOCTH.

Jlokazate TeopeMy 00 apu(METHUECKUX ACUCTBUSIX CO CXOAAIIMMHUCS TOCIE0BATEIIEHOCTIMHU.
JloctaTouHbIe YCIOBUSI OTCYTCTBHS MPEIeNa MOCIeI0BATEIIbHOCTH.

Omnpenenenue pacxoasieincs ocae10BaTeIbHOCTH.

Jlokazatb OTCYTCTBHUE npenena NOCIIEA0BATENBHOCTH

(—1)”,{2”“””}, sin %n ,{cos %n

Ornpezenienre Bo3pacTaroliei, yobIBaroIieil, CTpOro MOHOTOHHOM TTOCJIEIOBATEIHHOCTH.
Omnpenenenue HeBO3pacTaroIel, HeyObIBarOIIel, MOHOTOHHOM MOCIEeI0BATEILHOCTH.
Jlokazatb TeopeMy 0 CXOAMMOCTH MOHOTOHHOM OIPaHUYEHHOMN MOCIEA0BATEIbHOCTH.

1

TeopeMa 0 CXOOUMOCTH IOCIICA0OBATCIIbHOCTH 1+ H

n

Jlokasate TeopeMy o Ipejiene IpOMeKyTOUHON MOCIeJ0BATEIbHOCTH.
Omnpenenenre KOHEYHOTO U OECKOHEYHOT0 IPeIeoB (PYHKIIMU B TOUKE.
JlocTaTouHble yCI0BUSL OTCYTCTBUS Npeiena QyHKIHUH.

Haiitu npenen dynxmmu f(X)=sin X, f(x)=cosx, mpu X —> 00,
Ompenenenne 6.M. 1 6.6. GyHKIIUN B TOYKE.

Onpenenenue 6.M. QyHKIUH OAHOTO MOPSAIKA.

Omnpenenenne SKBUBAJIEHTHBIX 0.M. QYHKIIHIA.

Onpenenenue 6.M. pyHKIIUN OoJiee BEICOKOTO MOPSIKA MAJIOCTH.
CaoiicTBa 3HauKa o (

Omnpenenenue 6.0. GyHKINI OJHOTO MOPSAIKA POCTA.

Onpenenenne 0.6. PyHKIIMK OOJIee BEICOKOTO TIOPSIKA POCTA.

Jloka3zaTh epByI0 TEOpEMY O CYLIECTBOBAaHHUHM Ipesiena PYHKIUU B TOUKE.
Teopema 00 apudmeTHIECKUX AEUCTBUAX C MpeaenamMu GyHKIIAN.

Omnpenenenre 0JHOCTOPOHHUX (TIPABOTO U JICBOTO) MPEIEIoB (PYHKINUHU B TOUKE.
Bropas Teopema o cyiiecTBOBaHUM npezena GyHKIMH B TOUKE.

Jlokazate TeopeMy 00 apuMeTHUECKUX ACHCTBUSAX C HENIPEPHIBHBIMU ()YHKIIUSIMHU.
JlokazaTh nepBbIi 3aMevaTeIbHbIN TPEe.

Jloka3aTs BTOpOM 3aMedaTeIbHbIN Ipeaes.

Tabnuiia S5KBUBAJICHTHBIX (PYHKITUH.



47.
48.

49.

50.
51.

[TepBoe u BTOpOE OnpeeseH st HeMPepbIBHOW (DYHKIIUU B TOUKE.
HccnenoBath Ha HEMPepbIBHOCTh GYHKIMIO Y =Sinnx,y =cosnx,y =x%,y =x*,y=e™ npu x e R

VccnenoBars Ha HenpepbiBHOcTb GyHkmmo Y = IN X mpu X)0 .

Omnpenenenne 0THOCTOPOHHEH (JIEBOH U MTPaBoii) HEMPEPHIBHOCTH (PYHKIIMU B TOUKE.

Teopema 0 HEIPEPHIBHOCTH (PYHKIIMU B TOUKE.

Knaccudukanus Touek pa3pbiBa G yHKIUH.

HccnenoBathb Ha HEIPEPHIBHOCTh (byHK1LIHIO

.1 1 1x 1 1
y=sin=,y=cos—,y=e"",y=———— y=arctg—,y =arcctg — B touke x=0.
X X 1+2 X X
Jlokazate TeopeMy O HEMPEPBHIBHOCTHU CIIOKHON (DYHKIIUU B TOUKE.
Onpenenenne npousBoHON GpyHKIKU. Ee reomerpudeckuii M PU3HUECKUI CMBICI.

YpaBHeHHUE KacaTebHOW U HOpMaH K TpaduKy (yHKIIHH.

. Onpenenenne nupdepeHmupyeMoit pyHKIun.

. Jlokazatb TeopeMy o nuddepeHunpyeMoctd QyHKINH.

. JlokazaTh TeopeMy O HeTPEPBIBHOCTH JU(PepeHIpyeMont () yHKIIHUH.
. Onpenenenue auddepennnana GyHKINUH.

. JlokaszaTb TeopeMy O IPOU3BOJHON CYMMBbI U Pa3HOCTU JBYX () YHKIUH.
. Jlokazate TeopeMy 0 IPOU3BOJHON MPOU3BEACHNUS IBYX (DYHKIHH.

. Jloka3aTb TeopeMy O IPOU3BOJHON YACTHOT'O ABYX (PYHKIIMH.

. Mlcxons u3 onpenenenust, HAWTH TPOU3BOAHYIO (QYHKIIUH

y:xa,y=x3,y=x4,y=sinax,y=sin(ax2),y=cosax,y:cos(axz),y=eax,y=e—ax2’y=zfaxzy=|nn><

65.Tabnua nporu3BOIHBIX 3JIEMEHTAPHBIX (QYHKIUH.

66./loka3aTb TeOpeMy O MPOU3BOJTHOMN CIIOKHON (PYHKIIMH.

67.J1okazatb TeopeMy O IPOU3BOAHON 0OpaTHON (PYHKIIMH.

68.Mcxons U3 TeopeMbl O MPOU3BOJHON OOpaTHOM (YHKUMHU, HAWTH MPOM3BOIHYIO (YHKLIUU

y = arctgx, y = arcctgx, y = arcsin X, y = arccos X.

69.0mpezenenne napaMeTpuIecKy 3aIaHHON (QYHKIIHH.

70.I1epBast mpon3BOAHAS TApAMETPUUYECKH 3alaHHON (YHKIINH.
71.0nH0CTOpOHHKE (JIeBas U IpaBasi) MPOU3BOIHbIE (DYHKIIMU B TOUKE.
72.Teopema 0 CyLIECTBOBaHUH NMPOU3BOAHOMN (PYHKIIMM B TOUKE.

73.HaiiTi npou3BoAHYI0 QyHKIMH Y = |X|, y=3x*,y=3x"* B Touke x=0.

74.J1oka3aTh HHBApPUAHTHOCTD (hOPMBI IEPBOTO auddepeHIraa.

75.CBoiicTBa nepBoIx AU HepeHIInanoB.

76.Tabmuna nepBbix Auddepennnanos.

77.0npenenenue Bo3pacTarolei, yoblBaroleil, CTporo MOHOTOHHOU (DYyHKIIMU B TOUKE.
78.Jloka3aTh TeOpeMy O JI0CTaTOYHBIX YCIOBHUSIX MOHOTOHHOCTU AU depeHnnpyemMoit GyHKIUU B

TOYKE.

79.0mpeneneHue ToueK JOKaIbHOTO MAaKCUMyMa, MUHUMYMa, SKCTpeMyMa (pyHKIHH.
80.[Joxazate Teopemy dDepma (0 HEOOXOAMMBIX YCIOBHSIX 3KCTpeMyMma auddepeHmpyemoit

GyHKIUN).

81.0mpenenenue crarimoHapHO TOUKH AuddepeHupyeMont GyHKITUH.
82.Jlokazats Teopemy Pounst (0 Hyne mpou3BOAHONN).

83.Jloka3ate Teopemy Jlarpanxka (popMyrra KOHEUHBIX TPHUPAIEHUH ).
84.Jlokazate Teopemy Ko (0606meHHas hopMyiia KOHEUHBIX MPUPALICHU).
85.I1paBuio Jlonurans.

86.@opmyia Teinopa.

87.HanucaTh mepBble TpY HeHyJeBbIX uieHa psna Teiinopa ¢ynkimuu y =X,y =x°> B Touke

X, =1.

y:

88.Dopmyna MakiopeHa.
89.Hamnucatp IIEPBLIE TpH HEHYJIEBBIX YjIeHa pana Maxknopena byHKIIN

(x-1)%y=(x-1,y=(x-1)°.



90./loka3zaTb TeOpeMy 0 HEOOXOIUMBIX YCIOBUSAX IKCTPEMyMa () yHKIIHMH.

91.0mnpenenenne KPUTHIESCKOM TOYKU (DYHKITHH.

92.Jloka3aTb TEOpeMy O IOCTaTOYHBIX YCIOBHAX dKCTpeMyMa (pyHKITHH.

93.0mnpeaenenue BoITYKII0# (BorHyTol) auddepeHuupyemMon GpyHKIuu.

94.Teopema 0 JOCTAaTOYHBIX YCIOBHUSAX BBIMYKJIOCTH (BOTHYTOCTH) IuddepeHupyeMoin GpyHk-

LIUH.

coNo O~ WNE

95.0npenenenue Touky neperuda qudhepeHnupyeMoit GyHKITHH.

96.HeobxoaumbIe yCIOBHS TOUKH reperuda nuddepeHmpyeMon GyHKIuM.
97.JlocTaTouHble YCIOBUS TOYKHU Nepernda auddepeHunpyemMont GyHKINM.

98.0mpeneneHne HaKJIOHHOH (TIPaBOi, JICBOI ) U BEPTUKAIBHONW aCUMIITOT Tpaduka (yHKIIHH.
99.Teopema 0 HaKJIOHHOW acUMIITOTE rpaduka QyHKIHH.

JlononHuTebHBIE BOIPOCHI
Besikas mu nuddepennupyemast GyHKIUS SBISETCS HEMPEPHIBHON?
Bceskas nu HenpepbiBHAsA pyHKUMA sBhsieTcs nuddepeHuupyemoii?
Besikas mu nuddepennmpyemas B Touke GyHKIHS UMEET KacaTeJIbHYI0 K TpaguKy B 3TOH Touke?
Bceskas nmu cTanoHapHasi TOUKa SBJISETCS KPUTHUECKON?
Bcesikast mu KpuTHUECKas TOUKA SBISETCS CTAlMOHAPHOMN?
CymiecTByeT nu KacaTelbHas K rpaduky auddepeHnupyeMoit GyHKIMN B TOUKe neperuda?
B 1106011 111 KpUTHYECKOI TOUYKE CYIIECTBYET KacaTeibHas K rpaguKy?
B m0060ii 11 cTallnoOHApHOM TOYKE CYIIECTBYET KacareiabHas K TpaduKy?



PacnpeaeneHue yuebHbIX 4acos

Tabanuya 5.2.

no Temam M BUgam y4yebHbIX 3aHATUI (06LaA TPyA0eMKOCTb yuebHOM ANCUMNANHDBI —

253a4eTHbIX eanHUL)

Cemectp 1
Neni/m Tema JeKUHM, OCHOBHOE COJepPKAHNe KosanyecTBo yacoB
Jexknu- | IllpakTu- | Aenosbie u
OHHbIE | YecKHue ponesble
3aHA- 3aHATHSA urpel,  Kom-
THS NbloTepHbIE
CUMYNALMUK,
TPEeHUHIHN
1 DJIEMEHTBI TEOPUU MHOKECTB 4 6 0
2 JlelicTBUTEIIbHBIC YHCIIA 4 4 0
3 UwucnoBsie QyHKINU. 2 8 0
4 [Ipenen uncioBOl NOCIEIOBATEIHBHOCTH 4 6 0
5 ITpenen uncnoBoi GyHKIMU 4 8 0
6 HenpepreiBHble QyHKIINN 2 6 0
7 ITpou3sBosHbIe U U hepeHIabl 4 10 0
8 OcHoBHBIE TeopeMbl 0 U hepeHIupyeMbIX 2 4 0
GYHKIHSIX
9 ITpaBuiio Jlonurans 2 4 0
10 ®dopmyna Telinopa 2 4 0
11 [Tpunoxenus auddepeHInanbHOro UCYUCICHUS 4 8 0
K MCCIICJIOBAaHUIO (PYHKITUHU
12 OO61ee noHATHE TIpeJiena: mpejaen no 6aze 2 4 0
Hroro: 36 72 0
CamocrosTenbHas pabota cTy- 66
AEHTa, B TOM uunCne:
- B ayAUTOPUM NOZA, KOHTPONIEM
npenogasaTens 2
- KYPCOBOE NMPOEKTUPOBAHME
(BbinonHenme kypcosoid pabo- | ®opMbl TEKYLLLETO U PyBEXKHOTO KOHTPONA
Tbl)
NoAroToBNEHHOCTH 0byyatoLLerocs:
- BHeayAuTopHas pabota
64 KoHTpo/ibHble paboTbl, TECTI.
IK3ameH +

Bcero yacos Ha ocBoeHue Y‘-IE‘6-
HOro matepwnana

108




Cemectp 2

Neni/m Tema JieKIIMU, OCHOBHOE CO/Iep:KaHue KoanyecTBo 4acos
Jlek- IlpakTu- | denosble
HUHHbIE | YeCKHUe ponesble
3aHsA- 3aHATHUA urpbl,  KOm-
THS nbloTepHbIE
cUMynsunK,
TPEHWUHTU
1 Heomnpenenenuslit mHTErpa 6 16 0
2 OrnpeesieHHbI HHTErpall 6 6 0
3 HecoOcTBeHHBIE HHTErpaIbl 4 6 0
4 MeTtpudeckre mpocTpaHCTBa 2 2 0
5 KOMITaKTHOCTh B METPHYECKHUX IMPOCTPAHCTBAX 4 2 0
6 HenpepeiBHble 0TOOpakeHUsI METPUYECKHUX IPO- 4 2 0
CTPaHCTB
7 [TpousBoansie n auddepeHnmansl GyHKIUNR 4 6 0
MHOTHUX TEPEMEHHBIX
8 JlokasibHble 3KCTpEMYMbl (DYHKUMH MHOTHX Iie- 2 4 0
PEMEHHBIX
9 HesiBHble QyHKIIMM 2 4 0
10 Y CIIOBHBIN 3KCTpEMyM 2 6 0
Wroro: 36 54 0
CamocTonTenbHan pabota cTy- 66

AeHTa, B TOM Yucne:

- B ayAUTOPMM MO KOHTPONEM
npenogasaTens

- KYpCOBOE NPOEKTUPOBaHME

(BbINONHEHME KypCOBOIt paboTbi) | dopmbl TEKYLLETO M pyBEXKHOTo KOHTPOAA

- BHEAYAMTOPHAA pa6OTa noAaroToBaAeEHHOCTU O6yLIaIOIJ.I,eI'OCF|I

64 KoHTposbHble paboTbl, TECTbI, IK3aMeEH
JK3ameH 36
Bcero yacoB Ha ocBoeHue yyeb- 90

HOro maTepuana
180




Cemectp 3

Neni/m Tema JieKIIMU, OCHOBHOE CO/IeP:KaHue KoanyecTBo 4acos
Jlek- IlpakTu- | denosble
HUHHBIE | YeCKHe ponesble
3aHsA- 3aHATHUSA urpbl,  Kom-
THSA NbloTEPHbIE
cmmynauumn,
TPEeHUHIHN
1. UmncoBbIe psiibl 6 12 0
2. DyHKIIMOHAIBHBIC ITOCIEI0BATSILHOCTH U PSIIBI 4 8 0
3. CreneHHble psabl 4 10 0
4. Psinpr dypre 6 8 0
5. WHTerpaibl, 3aBUCSIINAE OT TApaMETPOB 4 4
0
6. DilJIepOBbl MHTETPAJIbI 4 4 0
7. ITpeo6pazoBanus Pypne 4 4 0
8. ACHUMITOTHYECKHE PA3JIOKCHUS 4 4 0
Uroro: 36 54
CamocTtosTenbHasa paboTa cTy- 46

AeHTa, B TOM Yucne:

- B ayauTtopun noa KOHTpoaeEM
npenogasatena

- KYpCOBOE NPOEKTUPOBaHME
(BbIMONIHEHME KYpPCOBOW PaboThl) 0

- BHeayaMTopHas paboTa

dopmbl TERYLLETO M pyBEXKHOIo KOHTPOAA

noaroToBaAeEHHOCTU o6yL|a|ou.|,erocs|:

44 KoHTpo/ibHble paboTbl, TECTbI, 3K3aMeH
JK3ameH 3aver
Bcero yacoB Ha ocBoeHue yyeb- | 90
HOro maTtepuana
Cemectp 4
Neni/m Tema ek, OCHOBHOE COJAEpPKAHUE KoauyecTBo yacoB
Jleknu- | [IpakTu- | denosble
OHHBbIE | YeCKHe ponesble
3aHA- 3aHATHUSA urpbl,  KOM-
THS NbloTEPHbIE
CUMynaLUNK,
TPEHUHTU
1. Kpatnsiit uaterpan Pumana 6 6 0
2. HecoOcTBeHHBIE KpaTHBIE HHTETPAJIbI 2 2 0
3. Kpusbie 4 6 0
4. KpuBonnHeliHble HHTErpasbl 2 2 0
5. [ToTeHunanbHble BEKTOPHBIE MOJISI 2 4 0
6. ®dopmyna ['puna 2 6 0




7 [ToBepxHOCTH 4 6 0
8. IToBepXHOCTHBIE HHTETPAJIBI 2 6 0
9. ®opmyna Ctokca 2 6 0
10. | ®opmyna [Maycca-Octporpaackoro 2 6 0
11. | O6mas popmymna Ctokca 8 8 0
Hroro: 36 54 0
CamocTtosTtenbHasa paboTa CcTy- 46
[eHTa, B TOM yucne:
- B ayAUTOPUM NOL KOHTpOiem
npenogasaTens 2
- KypcoBOe NPOeKTUPOBaHUE
(BbINONHEHME KypcoBOi paboThi) 0 dopmbl TEKYLLETO N PYyOEXKHOTO KOHTPOIA
- BHeayauTopHan paboTa NoAroToBAeHHOCTM obyyatoweroca:
44 KoHTpo/ibHble paboTbl, TECTbI, 3K3aMeH
JK3ameH +
Bcero 4acoB Ha 0cBoeHME y4eb- 90
HOro matepuana
KoHKpeTu3auma pe3ynbTaToB 0CBOEHUA AUCLUNAUHDI
Tabnuua 4.3.

KoHKpeTu3sauum pesynbTaTtoB OCBOEHUA B AUCLUNINHE «MatemaTnueckmin aHanus»

OrlK-3

CnocobHOCTb K CaMOCTOATENbHOM HaquO-MCCﬂeAOBaTEHbCKOVI pa60Te

3HaTb:

OCHOBHbIE MeTOoAbl U cnocobbl NOWCKa u cucte- TeOpeTVI‘-IeCKMe OCHOBbI, OCHOBHbIE MOHATUA, 3aKO-

MaTM3aunn nHpopmaumm

Hbl 1 MOAE/IM OCHOBHbIX Pa3aesioB MaTeMaTUKN

YmeTb:

BbIOMPATb M NPUMEHSATbL B NPpodeccMoHaNbHOM ae-
ATENBbHOCTU S3KCNEPUMEHTANIbHbIE U PacYeTHO-
TEeOpeTUYecKme MeToapbl UCCne0BaHNUA

MoHUMaTb, M3naraTb M KPUTUYECKM aHANM3MPOBaTh
MaTeMaTUYECKyto MHPpOpPMaLMIO




Bnapetb JeTanbHblli pa3bop Bcex NpUBEAEHHbIX A0Ka3a-
TENbCTB TEOPEM U YTBEPKAEHMIN, MOUCK COBCTBEH-
HaBblKaMM NIAHMPOBAHMA Hay4YHOTO UCCeaoBa-
HMA, aHaM3a NoJly4aemMblIx pesyabTaTos U dopmy-
JIMPOBKM BbIBOAOB

HbIX METOA0B [I0Ka3aTe/IbCcTBa

6 MNEPEYEHb YYEBHO-METOAWYECKOTO OBECMEYEHWA ANA CAMOCTOATE/NIbHOW PABOTbI
OBYYAIOLLIMXCA NO AUCLUUNAUHE (MOAYIO)

Tema 3.2. OcHOBHble Teopembl 0 anddepeHLnpyeMbIX GYHKLMUAX
Teopembl ®epma, Ponns, Narpanka, Kowwn. Teopema Japby 0 npomerKyTOUHbIX 3HAYEHUAX
NnpOu3BOAHOWN.

Tema 3.5. MpunoxeHna anddepeHumanbHOro UCYNCAEHUA K UCCNedoBaHNIo GYHKLNIA.

KpuTtepuit noctoaHcTBa PyHKUMKU. YCNOBME CTPOror MOHOTOHHOCTU GYHKUMK. JIOKanbHble
3KcTpeMyMbl. Heobxogmmoe ycnoBue N0KasbHOro 3KCTpemyma. [JocTaTouHble YCNOBUA IOKab-
HOTO3KCTPEeMyMa B TEPMUHAX NMEPBON, BTOPO,n-0M NponsBoaHoM. Beinykabie ¢pyHKumMKn. JocTa-
TOYHOE YC/IOBME CTPOroi BbIMYKAOCTU B TEPMMHAX NepBoOin M BTOPOM NpoussoaHoi. Pacnono-
eHne rpaduKa BbiNyKAOW PpYHKLUMM OTHOCUTENbHO KacaTenbHoit. HepaBeHcTBo MeHceHa. He-
paBeHcTBa [énbaepa, Kowwn-bByHskoBckoro, MuHKoBCcKoro. Touyku nepermba. Heobxoammoe
ycnosue nepermnba. [loctatouHoe ycnosue nepernba. PacnonorkeHue rpadmka GyHKLUN OTHO-
CUTEeNbHO KacaTeNbHOM B TOYKe nepernda. ACUMNTOTbl GYHKUUMN.

Tema 3.6. Obuiee noHATUE Npeaena: npeaen no base.

MoHATne 6a3bl. Mpumepbl 6a3. Mpeaen uncnosoit GpyHKUMM no 6ase. CBoncTBa GYHKLMUM
nmetowmx npegen no 6ase. Kputepuit Kowu cyuwectsoBaHma npegena no 6ase. CpaBHeHue
dyHKUMI no 6ase («O», «O», IKBUBANEHTHOCTb). YacTMyHble npeaenbl no 6ase. BepxHUiA U HUXK-
HUI npeaenbl no 6ase. MpeagenbHoe MHoXecTBo GyHKUMK no 6ase. MNpeaen no NenHe. dKBUBA-
NEHTHOCTb ABYX OnpeAeneHui npegena B Cayvyae CYETHO-NMOPONKAEHHbIX 6a3. YacTuyHble npe-
AeNbl Ha A3blKe NOC/Aea0BaTe/IbHOCTEN. DKBUBAJIEHTHbIE 6a3bl, GUALTPDI.

Tema 2.3. MeTpuryeckne NpoCcTpaHCTBa
1. TMoOHATME MEeTPMYECKOro NPOCTPaHCTBa. [NOHATME HOPMUPOBAHHOIO NPOCTPaHCTBA. Mpu-

Mepbl METPUYECKMX U HOPMUPOBAHHbIX MPOCTPAHCTB.
Tema 3.4. YCNOBHbIN 3KCTPEMYM
1. HaxorKaeHue yCnoBHbIX 3KCTPEMYMOB MeTOA0M CBOOOAHbIX AnddepeHUNanoB U MeTo-
AOM MHOXUTenen JlarpaHxa.

Tema 3.4. ACMMNTOTMYECKNE PA3/IOKEHMA
1. HaxoxaeHne acMMNTOTUYECKMX PA3NoKeHU GYHKUUN. [leMCcTBMA Hag acMmMnToTUYe-
CKUMMW Pa3/IOKEHUAMMN.
2. ®opmyna cymmupoBaHua Imnepa-MaknopeHa.
3. HaxoxpeHune acMMNTOTUK MapameTpuyeckux MHTerpanos. Slemma BaTcoHa un meTtog,
Nannaca.




8.0LEHOYHbIE CPEACTBA ANA TEKYLLEFO KOHTPONA YCNEBAEMOCTU U NMPOMEXYTOYHOM

ATTECTALUU
Py6eyKHbliA U CyMMapHbIA PEUTUHT NO AUCLUNINHE
PeiiTunr Kon JI [Ipak- IToce-
NepBoro Tp. eKI[UU THYECKHUE 1aeMOCTh
KOHTPOJISA pa- 3aHs- 3aHs-
o6ota Ne 1 THS THI
KomuuaectBo 16 7 7 5
6amos (20-
35)
PeiiTunr Kon JI [Ipak- IToce-
BTOPOI0 Tp. eKIUU THYECKHE [a€MOCTh
KOHTPOJIst pa- 3aHs- 3aHs-
oora Ne 2 THS THI
KonunuectBo 16 7 7 5
6aymoB (21-
35)
UTorosas oueHKa no gucuunianHe
Onen Om- Xo- Yooenemeo- Heyooenemso-
Ka JIUYHO pouLo PUMENbHO PUMENbHO
peii- 91-100 81-90 61-80 0-60
THHT
Tabnuua 8.1

LLIKana u Kputepumn oL,eHKM NPOMEIKYTOUYHOI aTTecTauumn B popme 3K3ameHa

OueHka
(6annbi)

YpoBeHb chop-
MUPOBAHHOCTU
KOMMeTeHLU U

Obwue TpeboBaHMA K pesybTaTaM aTTecTalmm B
dopme 3auyeTa

MNnannpyemoble
pe3ynbTaTbl 06Y-
yeHuA

«3ayTeHo»

(61-100)

BbicoKuit ypo-
BEHb

TeopeTnyeckoe cogeprkaHme Kypca 0CBOEHO
nosHocTbto 6e3 npobesioB nau B Lenom, nam 6onb-
el YacTblo, HeObXOAMMbIE NMPAKTUYECKME HABBIKK
paboTbl C OCBOEHHbIM MaTepnanom chopmMmUpoBaHbI
WY B OCHOBHOM CHOPMMPOBaAHbI, BCE UM BObLINH-
CTBO NPeAyCMOTPEHHbIX paboyei nporpammon yyeob-
HbIX 3aaHWIA BbINOJIHEHbI, OTAE/bHbIE U3 BbINOAHEH-
HbIX 33ZlaHWIA COAEpPKaT OLLMBKM

3HaTb BCe MeTo-
bl

YmeTb pelatb
3aga4u Bnagetb
BCEMM METo4aMMU
n cnocobamu go-
Ka3aTe/bCTB

BasoBbIii ypo-
BEHb

TeopeTnyeckoe coaeprkaHne Kypca 0OCBOEHO B
uenom 6e3 npobenos, HeobxoaMMble NpPaKTUYECKUNE
HaBblKM PaboTbl C OCBOEHHbIM MaTepPUaNoOM B OCHOB-
HoM chOpPMMpPOBaHbI, NPeasyCMOTPEHHbIe pabouel
y4yebHo nporpammoit y4ebHble 3a4aHNA BbINOIHEHDI

3HaTb OCHOBHble
MeToAbl peLle-
HU 33434

YmeTb pewaTtb
npaKkTU4eckune




C OTAENbHbIMU HETOYHOCTAMM, KAYeCTBO BbINOJHEHUSA
60/1bLUIMHCTBA 334aHNI OLEHEHO Yncaiom 6annos,
6/IM3KMM K MaKCUMYMY.

3afauun

Bnapetb ocHOB-
HbIMU METOZaMM
n cnocobamu go-
Ka3aTenbCcTs

MuHUMaNbHbIN

TeopeTuyeckoe cogepKaHue Kypca 0CBOEHO

3HaTb Heobxo-

YPOBEHb 60nbLIeN YacTbio, HO Npobenbl HE HOCAT CyLLLeCTBEH- OVNMbBIA MUHUMYM
HOro XapakTepa, HeobxoAMble NPaKTUYECKNE HaBbl- | MEeTOA0B
KM paboTbl C OCBOEHHbIM MaTepUaioM B OCHOBHOM
YmeTb pewaTb
chopmmnpoBaHbl, 6HONBLWMHCTBO NPeayCMOTPEHHbIX P
> o o o TaHAApTHbIE 3a-
pabouen yuebHOM Nporpammoit y4ebHbIX 3a4aHNM CTaHAapTHbIE 33
o aun
BbINOJIHEHbI, OTAE/NbHbIE U3 BbINOAHEHHbIX 3agaHWUi A
coAepKaT OLWnNBKN. BnageTb cnoco-
6amu gokasa-
TENbCTB OCHOB-
HbIX paKTOB
«He 3aute- | KomneTeHUMH, TeopeTnyecKkoe cogeprkaHue Kypca 0CBOEHO MnaHuMpyemble
HO» 3aKpennéHHble YaCcTUYHO, HeobXoAMMble HaBblKK paboTbl He cdop- pesynbTaTbl 06Y-
3a Aucumnau- MMPOBaHbI MK CHGOPMUPOBAHbLI OTAE/bHbIE U3 HUX, yeHuA He JoCTUr-
(meHee 61) o o .
HoM, He cdop- 60/1bWMHCTBO NPeayCMOTPEHHbIX paboyelt yuebHoM HYTbl
MMWPOBaHbI nporpaMmmoi 3aaHuii He BbiNoHEeHO 160 BbINO-
HEeHO C rpy6biMM oWNMBKaMM, KayecTBO UX BbINOJIHe-
HUWA OLLEeHEHO Yncnom 6annos, 6AN3KUM K MUHUMYMY.
Tabnuua 8.2
CooTBeTcTBUE POPM OLLEHOUHDIX CPEACTB TEMaM AUCLUN/IUHDI
Ne n/n Tema dopma oLLEeHOYHOTO cpeacTaa
CEM.-1 DJIEMEHTHI TEOPUU MHOXKECTB. | KoHTponbHasa pabota Ne 1 (0-16 6annos)
JeictBuTenbHble yncna. Yuc-
1.1-
JIOBbIe (DYHKITHH.
-1.3
2.1- [Ipenen uucnoBoil mocienoBa- | MccnemoBarenbckasi JOMaIHsISA pabo-
TEJIbHOCTH. ta (0-7 GamioB)
-2.2,
[Ipenen uncnoBoii GyHKIUH.
3.1
[MpousBonmuas u auddepeHnn-
al.
3.2-3.3- OcHoBHble Teopembl 0 audde- | Koarponshas padora Ne 1 (0-16 6an-




3.4 PEHIIMPYEMBIX (byHKUIUSAX. | JOB)
[IpaBuno Jlonuransa. @opmyna
Telnopa.
3.5-3.6 Jlpunoxenne  muddepenun- | MccnemoBartenbckas qomamHss pado-
QJIILHOTO MCYMCIICHUSI K HCCIEe- | Tg
noBanuto ¢GyHkuuu. OoOmee
MOHATHUE TIpeJiena.
Cem.2 Heonpenenennsiit  unterpan. | Konrponbnas padota Ne 1 (0-16 6an-
Omnpenenennslit uarerpain. He- | jop)
1.1,2.1,2.2 | cobcTBEHHBIE MHTETPAIBL.
2.3,25, Merpuueckue  mpoctpaHcTBa | TeopeTHYeCKUid TECT
3.1 .HenpepbIBHOCTH CII0)KHOM
¢byakun. DOyHKIIUA MHOTHX
MIEPEMEHHBIX.
3.2,3.3,3.4 | llpousBonubie u  auddepen- | Konrponbnas padora Ne 1 (0-16 6ai-
uuanbl GYHKUUMH MHOTMX IIe- | joB)
pemenHbIXx. ®opmyna Teitopa.
JlokanbHbIe KCTPEMYMBI.
Y CIIOBHBIN SKCTPEMYM.
Cem.3 YucnoBbie psIb. KonTtpomnsHast padora Ne 1 (0-16 Gain-
OYHKIIMOHAIBHBIE TOCIEA0BA- JIOB)
11,21, TEIBHOCTH U PSJIbI
2.2,2.3 CrenenHble  pAlbL. Psaner | MccnenoBarenbckas JoMammHsisi padbo-
®ypse Ta Ne 4 (0-7 Gasios)
3.1, 3.2, WuTerpans! 3aBucsmue oT mna- | Teopernueckuit Tect
pameTpoB. DHIepOBBI HHTETPA-
3334 ne1. TIpeo6paszosanne dypbe.
ACHMINTOTHYECKHE  pa3jIoxke-
HUSL.
Cem 4 Mepa Kopnana. Kpatasle uH- | Teopernueckuii Tect
terpaisl Pumana.
11,12, | Kparnble HecOOCTBEHHBIE WH-
TerpaJIbl.
2.1, P
2.2, KpuBonuneiinpie  unTerpansl. | TeopeTnueckuit Tect
2.3,2.4 [ToTeHnnanbHble  BEKTOPHBIE
noss. @opmyina ['puHa.
3.1, [ToBepxnoctu. IloBepxHocTtHbIe | MccnenoBarensckas foMamiHss padbo-
3.23.3 unterpaiel. @opmyna Ctokca. | tg Ne 3
3.4-3.5 ®opmyna I'aycca- | Kontponbhas padota Ne 1 (0-16 6an-

Octporpaackoro. O6miast ¢op-
myna CTokca.

JIOB)




Tabnuua 7.1

KpuTepuu oueHKN NpomMerKyTOUHOM aTTecTauum B popme 3auerta

OueHka

XapaKTepucTuka TpeboBaHMI K pesyabTaTam aTTectaumm B Gopme 3a4yeTa

«3a4yTeHo»

TeopeTuyeckoe cogepkaHme Kypca 0CBOEHO NOMHOCTbIO 6e3 npobenos nam
B Le/IOM, UK 6osbLLEl YacTblo, HeobXxoAMMble NPaKTUYECKME HaBbIKM PaboTbl ¢
OCBOEHHbIM MaTepuanom cHopmmMpoBaHbl AN B OCHOBHOM CHOPMMPOBaAHDLI, BCE
nan 60NbLMHCTBO NPEAYCMOTPEHHbIX paboyelt Nporpammoit y4ebHbIX 3a8aHNI
BbIMNOJIHEHbI, OTAE/bHbIE U3 BbIMONHEHHbIX 334aHUI COAEPKAT OLWMOKN

«He 3auteHO»

TeopeTuyeckoe cogep’kaHMe Kypca 0CBOEHO YacTMYHO, HeobxoanMble
HaBbIKK paboTbl He chopmMMpPOBaHbI NN cHOPMUPOBAHbLI OTAENbHbIE U3 HUX,
60/IbLIMHCTBO NPeAYyCMOTPEHHbIX paboyelt yyebHOM nporpammont 3aaHNIN He
BbINOJ/IHEHO /IM60 BbINO/IHEHO C rPybbIMKU OLIMBKaMK, KAYECTBO UX BbIMOJIHEHMUA
oLeHeHo ymucnom 6annos, 6AU3KMM K MUHUMYMY.

Tabauua 7.2

KpuTepuu oueHKN NpomMeKyTOUYHOM aTTecTauum B popme 3K3ameHa

OueHka

XapaKTepucTuKa TpeboBaHMI K pe3yabTaTam aTTectaumm B Gopme 3K3aMeHa

«OTANYHO»

TeopeTnyeckoe cofeprKaHMe Kypca OCBOEHO MOJIHOCTbIO 6e3 npobenos, cu-
CTEMHO 1 rNy6oKo, HeoBX0AMMbIe NPaKTUYECKNE HaBblKM PaboTbl C OCBOEHHbIM
mMmaTepuanom chopmMmnpoBaHbl, Bce NpeaycmMoTpeHHble paboueit yuebHol npo-
rpammoit yuebHble 3aaaHMA BbINOAHEHbI 6e3ynpeyHo, KayecTBO UX BbIMOJIHEHMA
oLeHeHOo Ymciom 6annos, 6IN3KUM K MaKCUMYMY.

«Xopowo»

TeopeTnyecKkoe cofepraHue Kypca 0CBOEHO B Liesiom 6e3 npobenos, Heob-
XOAMMbIE NPAKTUYECKME HAaBbIKM pPaboTbl C 0CBOEHHbIM MaTepPUa oM B OCHOBHOM
cbopmmMpoBaHbl, NpeaycMoTpeHHble paboyelt yuebHOM Nporpammoi yyebHble
3a4aHuWA BbINOJAHEHbI C OTAE/IbHbIMU HETOYHOCTAMM, KQ4€CTBO BbIMNOJHEHUA
60/1bWMHCTBA 334aHNIA OLEHEHO YMCIOM 6annoB, 6AM3KUM K MaKCUMYMY.

«YposneTsopu-
TENbHO»

TeopeTnyeckoe coaepraHne Kypca 0CBOEHO 60o/bLuel YacTblo, HO Npobensi
He HOCAT CYLLeCTBEHHOrO XapaKTepa, HeobxoAMMble NMPaKTUYECKMe HaBbIKK pabo-
Tbl C OCBOEHHbIM MaTepPMaNoM B OCHOBHOM cHOPMMPOBaHbI, GONbLUMHCTBO Npeay-
CMOTpPEHHbIX pabouelt yuebHOM NporpaMmont y4ebHbIX 3a4aHuWI BbINOIHEHbI, OT-
[e/bHble U3 BbINOJIHEHHbIX 3aZaHWI COAEPKAT OLNOKM.

«Heyposnetso-
puUTEeNbHO»

TeopeTnyecKkoe cogeprkaHne Kypca 0CBOEHO YaCTUYHO, Heobxoaumble
HaBblKM PaboTbl He cdopMMPOBaHbI UM CHOPMUPOBAHBI OTAENbHbIE U3 HUX,
60NbLINHCTBO NpeAyCMOTPEHHbIX paboyen yuebHOM nporpammoit yuebHbIx 3a4a-
HUM He BbINOJIHEHO MO0 BbINOJHEHO C FPYObIMM OLUMOKAMM, KaYeCTBO MX BbIMNO-
HEeHMA OLEeHEHO YMcaom H6annos, 6AN3KUM K MUHUMYMY.




TunoBble KOHTPOJIbHbIE 334aHUA WU UHbIE MaTepuabl, Heo6XoAUMbIE ANA OLLEeHKU
3HaHWUI, yMmeHWii, HaBbIKOB U (MK) onbiTa AeATeNIbHOCTU, XapaKTepusyloweii atanbl pop-

MupoBaHua KoMmneTeHLUii B NpoLecce oCBOeHUA 0bpa3oBaTeibHO Nporpammbil.
KoHTponbHble TecTbl
1. YKaxKuTe, KaKkyto 3aMeHy NepemeHHbIX HaZo BbINOJHUTL 4NN HAaXOXAEHUA HTerpana
[x*/? (1+x1/ 2 dx.
1) x=¢t
2) 1+x"3=¢
3) 1+x¥3=¢°
4) x=t°
2. [laH HeonpegeneHHbilt uuterpan | (x> — x + 1) dx. YKasKuTe BepHOE yTBEpPKAEHME.
1) 3HayeHMe AaHHOTO MHTErpana CoAePKUT GYHKUMIO In U He coaepKuUT GpyHKUMM arctg
2) 3HauyeHWe AAHHOro MHTErpasna CoAEePKUT GYHKLMIO arctg n He coAePKUT GyHKUMK In
3) 3HauyeHWe AAHHOro MHTerpana CoAepKUT U GyHKuMIo In, 1 PyHKUMIO arctg
4) 3HauyeHWe AAHHOro MHTErpana He COAEPKNUT HU IOrapUPMOB, HM apKTAHFEHCOB

3. Mnowagab Gurypbl, orpaHUYEHHON IMHUAMMK y = X° + 2, y = 10 — x°, 6yaeT paBHa

1) 205/6
2) 9

3)  211/3
4)  13%

4. InviHa Ayrv KpUBOM, 3a4aBaemol ypaBHeHMeM p = a(1 + cos@) B NONAPHbIX KOOPAMHATAX, PaB-
Ha

1) 3ra/2
2) 8a
3) 3a
4) 4ma/3
5. Npegen cymmbl n/(n® +1%) + n/(n* + 2%) + ... + n/(n* + n*) npn n—oo paseH
1) 1/2
2) In2

3) w/4



4) 2/n

6. DyHKUMA Z = Z(X, y) HeABHO 3ajaHa ypaBHeHneM X + 2y° — 2° — 3xyz — 2y + 3 = 0. 3HaueHue ee

4aCTHOI NPOM3BOAHON &°z/Oxdy B TOUKe (Xo, Yo, Zo) = (1, 0, 2) paBHO

1) 2
2) -21/16
3) 15/32

4) 1/3

7. YKaXKuTe TOUKN, ABNAIOLWMECA TOYKAMM IOKANbHOTO IKCTpeEMYMa d)yHKLI,MM

z=xX"y(4-x-y).
1) x=4,y=2
2) x=2,y=1
3) x=2,y=4

4) x=4,y=3

KoHTponbHble paboTbi
KoHTponbHan pabota Ne 1.

BbluncneHnue npepenos.

Mart. AHanus. Nol

Bbluncnntb npegensi:

2 X
i X+ x+1
m|————
X—»00 X2+l

- (L vx)In(x)

g) o1 XF=2x° +2x% —2x+1

1

,, im (cos 27zx)t9(x‘1)

X2 +2x+1 +X
mn3m@ﬁ_§
4) x—>-1

{1+ xsinx -1
lim >
5) x—0 X

Mat. AHann3. No2

Bblumncnutb npegensl:

lim (5x . 4)ctg (x-1)

1) X—1

_ In(x —2)
lim—; >
2) x3 X°—3X°+x-3

3/26+x —3/28—x




Mart. AHanms. Ne3 Mart. AHanus. No4

Bbluncnantb npeaensl: Bblumncantb npeaensi:
t .
_((tgx ™" lim (L+In(x +1)—In x)’
lim - 1) x>®
1) x—0 \ SIN X

(3_m) im tg(x —2) In(x —1)

2y 2 X' —8x*+16

et
lim———

3) x—1 S|n7ZX

2) lim x* —2x* +4x -8
; In(4* —3)
1 tg(x 1)

3/ . 37T+x-2
Yeosx ~1 |.m+_J_
4) XILTQ) In cos 2x 4) 1 2—X+3

1

Iim[ZX2 +3X—lj Ilm (4X+X)sinx

2x% —3x -1 5) x0

3)

X—>o0

KoHTponbHan pabota Ne 2.

MpounsBogHasa GyHKUNUN.

Mat. AHanmn3. Nel

IN(3x+2)
, . 4/ 3
1) Haittn npomssoaHyo Y : y=14d ( X ) ;

’

! U4
y X yXX
’

2) Haiitn nponsBoaHble oT PpyHKUMM y=y(X), 3a4,aHHOIN NapamMeTPUYECKH:

x=e?(2—1t?) y=e?(?+2t)

! "
y X yXX
’

3) HaliTn npousBoaHbie

2 2 X
ho: Y —2Iny—x" =2e ;

oT GyHKLMM y=y(X), 3a4aHHOI HeAB-

1

I_ 4_4cos(x) ] X 2

4) BblumcnnTb cnegytowme npegensl: X0 x—>0 \SINX

’




Mart. AHanus. Ne2

B th (5\/X—2)Ctg (3x+2)

’

!
1) Haitu npomssop,Hyroy : y

!

Y Y

2) Halitn npounsBoaHble , oT OYHKUMM y=Y(X), 3a4aHHOM NapaMeTPUYECKU:
x =5t +ctg(5t) y =5t —tg(5t) .

!

Y Y

3) HainT npousBoaHble , oT OYHKUMM y=Y(X), 3a4aHHOM HesB-
3 - -
wo: Y X+ In(sinx) =siny .

. In(cos(4x)) | (tngl

4) BbIYMCAUTb CreaytoLLme npeaensi: x»o 4x sin x

Mat. AHanun3. Ne3

In(5x+2)
= cos((/ x3 ) ,

’

!
1) Hanitn I'IpOVIBBO,EI,HyPOy : y

yr yﬂ
2) HaliTn npounssogHble X IXX o dYHKUMM y=y(X), 3aaHHOIN NapaMeTpUYECKHM:

x =2t —sh(2t) y=2t—ch(2t)

! "
y X yXX

3) Haiit npousBoaHble

y’x +In(cosx)=cosy .

oT dYHKUMM y=Y(X), 3a4aHHO HEABHO:

ﬂ lim (tgx)"9°
et

’

lim

4) BbluncanTb cneayoume npegensl: X0

Mat. AHanu3. Ne4

(%/;)th(3x+6)

’

' = Ct
1) HaiiT1 nponssogHyto Y. y g

! "
y X yXX

2) Haitn npousBoaHble oT PpyHKUMM y=y(X), 3a4aHHOIN NapameTPUYECKH:

x=echt y=e"sht

’

’ "

Yx Yxx

3) HainTu npousBoaHble , oT OYHKUMM y=Y(X), 3a4aHHOM HEABHO:

2y +In(sinx)=xcos y .




HJ
Xtgx 2sln X lim (In(ex + €)™
5X ; x—0

Iim

4) BbluncanTb cneaytoline npegensl: x>0

KoHTponbHan pabota Ne 3.

OnddepeHumnan GyHKLUMM M NPOM3BOAHAA BbICLLErO MOPAAKA.

Mart. AHanus. Nel

y —1tg (W)ln(3x+2) |

’

1) Haittn guodepeHuman dy:

_ 2
2) Haittu npomssoaHyto y!'*: y=02x"+Xx) In(2X+1);

3) Pa3noxuTb GYHKLMIO MO LEeNbIM HEOTPULIATENbHBIM CTeNeHAM AByuneHa X+ 2 [0 YeTBepToro

y =sin(6-2x)

YyneHa: .

4) Pa3noxuntb Mo UesbiM HeoTpULATeIbHbIM CTEMEHAM nepemeHHoﬁ X:

" 2cos(x?)-2

e L =
y =3/1+sin{x nounenacX X pouneHac X,

7

Mart. AHanuns. No2

y = th (i/x—z)ctg(3x+2) |

’

1) Havitu guddepeHuman dy:

(50)

.y =(3x* +2x)cos(3x+2) .

2) HaiiTn nponssogHyto y

3) Pa3NIoXUTb GYHKLMIO MO LE/bIM HEOTPULLIATENbHBIM CTEMEHAM AByuneHa X — 2 00 YeTBepTOoro

1
y_3«/x+6

YyneHa: .

4) Pa3noxntb N0 UenbiM HeOTpULATEIbHbIM CTEMNEHAM nepemeHHoﬁ X:

2

e’ -1
=3/ ( zi 8 y=1In 2 4
Yy =yCosix fouyneHacX ; X" pouneHac X .

’




Mart. AHanms. Ne3

In(5x+2)
y = COS(7\/ x3 ) _

7

1) Haitn guddepeHuman dy:

_ 2 i
2) Haittv npoussoayto y™*°: y = (3x" +x)sin(3x +1);

3) Pa3fIoXUTb GYHKLMIO MO LLE/IbIM HEOTPULIATENbHBIM CTENeHAM AsyuneHa X+ 3 [0 YeTBEPTOro

y =In(1-2x)

YyneHa:

4) Pa3NoNUTb NO LLE/IbIM HEOTPULLATE/IbHbIM CTEMEHAM NEepemMeHHOoN’ X:

n 6sin(x2)—6x2
—4 8 12 47 6 8
y =vCeosix pouneHacX X jouneHac X .

Mart. AHanus. Ne4

7

v =clg (g\/F)th(Bx+6) |

1) Halitu guddepeHumandy:

_ 2\~ (3x+1)
2) Haittv npoussogyto y©0: y =(Bx+x%)2 ;

3) PasnoxuTb GYHKLMIO NO LLe/IbIM HEOTPULLATENbHbBIM CTENEHAM ABYYIeHa x—4 L0 4YeTBepToro
1
X—3

y:

YyneHa:

I

4) Pa3noxuntb Mo UesbiM HeoTpULATeIbHbIM CTEMEHAM nepemeHHoﬁ X:

e —2x—-1

—4/1 _cin(x3 15 y:ln 2 3
y=4/1 SlniX ip‘oqneHacX . 2X Ao uneHac X,

KoHTponbHan pabota Ne 4.

HeonpeaeneHHbIn nHTerpan.

Mart. AHanms. Nel Mat. AHann3. Neo2

BblumncanTs: Bbluncnutb:

a2
1 J. arcsin (2x)dx’2)

N I(Qx — 62 )e " dx )

’

3x-1

J‘ 2x+1 dX J.
V12X —4x? -5 \V3+6x—9x2

7’

dx

I 25— 3x> . j2+4x2dX
3) (x2+16)(3—2x) ) 37 1-8x% Ty

j(cos3(2x)—sin4(4x))dx j(cos4(3x)— sin®(4x))dx

’

’

5) Pa3noxutb Ha NpoCTENLLME MHOXKUTENN: 5) Pa3no»uTb Ha npocTeine MmHo-

Kutenu:




4x* +14
(16x* ~81)(3+4x—4x* )27 -8x*)

9-2x?
(1-256x*)2(4x? +5x +1)64x° -1

Mat. AHanmn3. Ne3

Bbluncnuntb:

) J'(4x - 3x2)cos(4x)dx, )

J~ 3X+4
J12-12x - 9%

dx

3 J'(sin4(2x)—c053(2x))dx’ 2

J- 16 -17x* «
(x? +9)5-4x)

’

152 — 2x°
(16— 81x*)(4 —12x + 9% | 27x° — 8f

5) PasnouTb Ha NPOCTEMLLIME MHOXUTENN:

Mart. AHanus. Ne4

Bbluncnutb:

6 1142
) J. x%In (3x)dx’ )
J. 4x +1 dx

V8 +4x —4x?

9x* +8
[2X %8 g
3) 8+ 27x , 4)

J. (cos* (5x) —sin®(3x)

7

5) Pa3nouTb Ha NpocTeilume MHO-

Kutenum:

74x% +90
(x* —256)%(— 4 +5x — x* 64 — X°) _

2 cemecTp.
KoHTponbHan pabota Ne 5.

OnpeaeneHHbl MHTErpan U ero NPUAOKEHUA.

Mart. AHanums. Nel
1) HaliTi anvHy ayru Kpusoi

X +y?=4y+4x-4

, OFPaHUYEHHOM nps-

<
X+y= 2, obbem TE€Na, NONy4eHHOro

BpalLeHnem aaHHol durypsl Bokpyr ocu Oy,
naowWwaab NOBEPXHOCTN AaHHOTO Tena.

2) BblumcauTb naowaaps ¢purypbl, 3a4aHHOM

Mat. AHann3. Ne2

1) HaliTn anvHy ayru Kpuson

X*+y> =—6y+2x—6

, OTPaHNYEHHOM

o >
npaMmoun y+Xx= 0 , ob6bem Teéna, N0N1ly4eHHOro

BpaLLleHMeM AaHHON GUrypbl BOKpPYr ocu
Ox,

naouLaZb NOBEPXHOCTU AaHHOTO Tena.
2) BblumcauTb naowaab GUrypsl, 3aiaHHOM

y=8-4./3

napameTpuUYecKu:




napameTpuyecku:
x =10(t —sint)
y =10(1—cost) y=15
(0<x<207,y>15)

3) BbluncanTb Naouwaab purypbl, 3aaaHHOM

>
B MNOZTIAPHbIX KOOPAUHATaXxX: r _1+COS¢,

r<i.

T
.[ X COS 2xdX
4) Bblumncautb nHterpan: ©

{x = 8(t —sint)

y =8(1— cost)
(0<x<167,y>8-4J3)

3) BblumMcantb naowaab Gurypbl, 3agaHHon

B nonApHbIX KoopanHatax: | =3SIN3¢

r>1.

4) BblMCANUTb UHTETPaN:

1
27Ix3\/4—3x2dx
O .

Mart. AHanus. Ne3

1) Haliti anvHy ayru Kpusoi

X*+y>=2y+6x—6

, OTPAHNYEHHO Nps-

<
X+ty= 2, obbem Tena, NoNy4eHHOro

BpalLeHnem aaHHol durypsl Bokpyr ocu Oy,
naowaab NOBEPXHOCTN AaHHOTO Tena.
2) Bbluncauntb naowaab Gurypsl, 3agaHHoM

napameTpuyecKku:
x =6(t —sint)
y=6(1—cost) y=3
(0<x<127,y>3)

3) BbluMCAWUTL NAoWaab Gurypbl, 3a4aHHOM

< 2ci
B NOAAPHIX KoopauHaTax: | = 3SIN4¢

r<i.

4) BblYNCANUTb MHTErpPan:

1
75] x®v9—5x3dx
0 .

Mart. AHanns. Ned

1) HaliTn anvHy oyru Kpusoi

2 2 _ _ _
X“+y" =4x-8y 16,orpaqueHHoi/‘|
npAMoWn

—y>
X=y=z 8, obbem Tena, Noay4eHHOro

BpaLLeHnemM JaHHOMN GUrypbl BOKPYTr OcK
Ox,

naowaab NOBEPXHOCTUN AAHHOrIO Tena.

2) BbluncamTb niowaas Gpurypsl, 3agaHHomn

y=12+6\/§

napamMeTpuyecKu:
x =12(t —sint)

y =12(1—cost)
0<x<24z,y>12+613)

3) BbluMCAUTb NAoWaab GUrypbl, 3agaHHom

e
B NoNAPHbIX KoopauHatax: © 1SN

r<i.

T
J. xsin 4xdx
4) Bblumcantb nHTerpan: o

KoHTponbHan paboTa Ne 6.

CDyHKLI,MM MHOInMX nepemeHHbIX.




Mart. AHanms. Nel

1) Haittv nonHbii guddepeHumnan BToporo

2
nopsfka du BTOPYIO YACTHYIO NMPOU3BOLHYIO
o%u
2 _

oy OoT PyHKLMM u= f(f,?]), roe
E=3x-2y,n7=-3x—2y*

2) Ans byHKUMM z=2(xy) HAWTU YacTHble

NpPou3BOAHbIE MEPBOro U BTOPOro nopaaKa

2x% —3y —22° =sin(3z)

3) BBoasA HOBble HE3aBUCUMblE NepeMeHHble,
npeobpa3oBaTb YpaBHEHUSA

0%z
oxoy

1a

+ =
X 0y , ecnu

é::X,ﬂ:
X

4) UccnepoBaTb Ha 3KCTPEMYM

z7=e"7Y(2-4x* +2y)

Mart. AHanu3s. No2

1) Haliti nonHbi guddepeHuman BTopo-
ro

nopsaka d Uy BTOPYIO YaCTHYIO NPOW3-
o%u
2 _
soaHyto X or dyrKumm Y = f(é,?])’ roe
E=3x*-2y,n7=5y-3x
2) Ans dyHkumn 2= 2(%Y) paitr yacr-

Hble

Npo13BOAHbIE NEPBOrO M BTOPOrO Mo-
pAgKa

3x* -2y -2z =1In(2z2)

3) BBoas HOBble He3aBMUCUMble NepemeH-
Hble,

npeobpa3oBaTb ypaBHEHUA

2
oz _1a_

XY YK g E=Ve =N

4) NiccnepoBaTb Ha SKCTPEMYM

7=e""% (4x+2y* —4)

Mart. AHanus. Ne3

1) Halitv nonHbii guddepeHumnan BToporo
2
nopsaka du BTOPYHO YaCTHYIO NPOU3BOAHYHO

du
8y2 OoT yHKUMM u= f(‘f’n), roe
E=4x+2y?,n=2x-3y

2) Ona dyHKumMm z=2(%Y) HAWTM YacTHble

npon3sogHble NepBoro 1 BTOPOro nopAaaka
3x —2y® —3z° = cos (32)

3) BBoasa HOBble He3aBUCKMMbIe NEPEMEHHbIE,
npeobpas3oBaTb ypaBHeEHUA

0%z

Ll X
oxoy 'y ox

0 65:2}’,77:_
y

, ecnn

Mat. AHanu3. Ned

1) Haliti nonHbii guddepeHuman BTOpo-
ro nopagka d Uy BTOPY!O YacTHYH NPOU3BOJ-
o’u
Hyto O3y oT dyHKUMM u= f(f,n)' rae
E=3y—2x,17=4x* -6y

2) Ans dyHKUmMM z=2(xy) HaWTW YacT-
Hble

npon3sBogHble NEPBOro U BTOPOIro nopAaa-
Ka

3x? +3y — 372 =8J7°

3) Beoasa HOBble HE3aBUCUMbIe NepemeH-
Hble,

npeobpas3oBaTh ypaBHEHUA




4) UccnepoBaTb Ha 3KCTPEMYM

z=e"7(2x-y* +2)

2
30242
OX oy

E=2x"+3y,p =X

0

, €cnn

4) NiccnepoBaTb Ha SKCTPEMYM

z=e""(3x* -6y —6)

KoHTponbHan pabota Ne 7.

MoBTOpPHbIE UHTErpasbl.

Mat. AHanun3. Nel

ﬂ' xydxdy

1) Bblumcautb D , roe D:

X*+y? <2x,x* +y* <2y

2) U3MeHUTb NOPSAAOK UHTEFPUPOBAHUSA

V2x—x?

1 Jx 2
jdxjf(x, y)dy+jdx jf(x, y)dy

j j f (x, y)dxdy

3) B gBoitHOM WHTerpane D nepem-

™
K MONAPHBIM KOOPAMHATaM U PaccTaBUTb Npese-
2 2
< < >
Nbl UHTErpMpoBaHus. D: XT+y sAxx<2,y= O.

4) C nomoLLbto ABOMHOrO MHTErpana BblYMCAUTD
naowaab Gurypbl, orpaHMYEHHON ANHUAMM:

Xy =4 y:4x,y:l_

Mart. AHanuns. Ne2

ﬂ' xydxdy

1) Bblunmcnautb D , roe D:

X*+y? <—Ax, x> +y?>4y,y>0

2) U3MeHUTb NOPAAOK MHTEFPUPOBAHUSA

e Inx e?  2-Inx

Jox [ £ yydy+[dx [ f(xy)dy

JJ £ (x y)edy
3) B aBoiiHOM UHTerpane D
nepenTu

K MONAPHbLIM KOOPAMHATAM U PaccTaBUTb
npegenbl UHTErpMpoBaHus. D:

x*+y*<—6y,y>-45 x>0

4) C nomoLLbto ABOMHOrO MHTErpana Bbl-
YncAUTbL

naowaab Gurypbl, orpaHNYEHHON ANHNA-
MU

Xx=5-y? y=2x,y=0




Mart. AHanus. Ne3

ﬂ xydxdy

1) Bbiuncauts D

X? 4y <4x,x*+y* <-4y

,roe D:

2) U3meHUTb NopsLoK MHTErpupoBaHma

V12+4x-x?

j dx] f(x,y)dy+ j dx j f(x,y)dy

j j f (x, y)dxdy

3) B aBoitHOM UHTerpane P nepem-

™
K NONAPHbIM KOOPAMUHATAM U PaCCTaBUTb npeae-
2 2
p: X +y <2y,y<l5 x=0

bl UHTETPUPOBAHUA.

4) C nomoLLbto IBOMHOTO UHTErpana BbIMUCINUTD
naowagb GUrypbl, orpaHUYEHHO N TNHUAMMU:

y=x"+5 y=5-xx=2

Mart. AHann3. Ned

ﬂ xydxdy

1) Bbluncautb D

X*+y? <=2%, X% +y? <-2y,y<0

,rae D:

2) U3MeHUTb NopsAoK MHTErpupoBaHma

5 J1oxx? 10 +/50-5x
jdx jf(x, y)dy+_[dx jf(x, y)dy
0 0 5 0

j j f (x, y)dxdy

3) B aBoitHOM UHTerpane P

nepemnTu

K NONAPHbIM KOOPAMHATaM W PacCTaBUTb
npegenbl MHTErpMpoBaHus. D:

X?+y? <-2x,x>-15 y>0

4) C nomoLLbto ABOMHOrO MHTErpana Bbl-
YUCAUTb

naowaab GUrypbl, orpaHNYEHHON NUHK-
AMM:

2

y =X x:2+y2,y:0,y:4_

Bonpocbl K KoNNOKBUyMy «BBeaeHue B aHanus» (1 cemectp)

1. OcHoBHas Teopema O KOHEYHbIX MHOXeCTBaXx (KOHe‘-IHoe MHOXeCTBO He 3KBMBAZIEHTHO HUN-

KaKkoMy cBoemy coO6CTBEHHOMY NMOAMHOMKeCTBY).

2. Teopema KaHTopa-bepHwTelHa.

3. Teopema KaHTOpa 0 MOLHOCTU MHOXecTBa NOAMHOKeCTB.

4. AKCMOMBbI AEWACTBUTENbHbIX Yncen. Teopema O TOYHOIN BEepPXHEN rpaHu.

5. anHLI,VII'I ApXMN\ep,a. Teopema O NNOTHOCTN PaUMOHA/IbHbIX U MPPaUNOHA/IbHbIX YNCEN.

6. lemma leitHe-Bopens-/lebera o NOKPbITUSAX.

7. CBoicTBa cxogAawmnmxca I'IOC}'IeFI,OBaTe.l'IbHOCTel)‘I: €ANHCTBEHHOCTb nNpeaena, orpaHM4YEeHHOCTb

CXOAHIJJ,EVIC’FI nocnenoBaTenbHOCTH, CBOWCTBO YCTOVI‘-IMBOCTM.

8. CBOIiCTBa CXOAALLMXCA NOCNEA0BATENbHOCTEN: Npeaen Mmoaynsa, npeaenbHbli Nepexos B He-

paBeHCTBaX, CBOMCTBO /IMHEMHOCTH.

9. CBOIiCTBa CXOAALLMXCA NOCNeA0BaTeNIbHOCTEN: NpeaenbHbli Nepexos B Npon3BeaeHnn U B

4aCTHOM.




10. Teopema o npegene HeybbiBatoLWen nocnen0BaTe/IbHOCTU.
11. Teopema o npeaene HeBo3pacTatoLLel Nocsea0BaTe/IbHOCTU.
12. Ymcno e.

13. Teopema LUTonbLa.

14. Teopema o0 npeaene NPOMEKRYTOYHOM NOCNef0BaATENbHOCTY.
15. MpuHumMn KaHTOpa O BNOXKEHHbIX OTpe3Kax.

16. NpuHumMn BonbuaHo-BeliepliTpacca o cxogaLencs noanocnen0BaTeNbHOCTU.
17. Kputepuit Kowmn cxoammocTn nocnenoBaTe/lbHOCTHU.

18. DKBMBaNIEHTHOCTb onpeaeneHuit npeaena pyHkumm no Kown m no leiiHe.
19. Kputepuin Kowu cywectsoBaHma npeaena GyHKUMK.

20. Mepeas Teopema BeliepwTpacca (06 orpaHMYEHHOCTU HENPEepPbIBHON QYHKLMK).
21.BTopas Teopema BeliepwTpacca (0 Hanbonbluem MU HaUMEHbLLEM 3HAYEHUAX GYHKUMN).

22. MNepB.as Teopema bonbuaHo-Kowm (o Hynsx HenpepbIBHOW GyHKLMNK).
23. Teopema KaHTOpa 0 paBHOMEPHOWN HENPEPBIBHOCTU.

Bonpocbl K KONNOKBUYMY «OnpeaenéHHbliii nHTerpan» (2 cemecrp)

1. OnpegeneHune nHterpana PumaHa. MHTerpan PumaHa Kak npegen no 6ase.
2. OrpaHUYEeHHOCTb MHTErPUPYEMOI YHKL UK.

3. WHTerpanbHble cymmbl [apby 1 ux cBOMCTBA: CpaBHEHME cymM PumaHa u Japby, cymmbl
[dapby Kak TouHble rpaHM cymm PumaHa, nosegeHue cymm [apby npu namensbyeHun pasbu-

eHuA, cpaBHeHue cymm Japby ana ntoboix pasbueHni.
4. Kputepuit MHTErpnpyemoctn PumaHa.

5. UHTerpmpyemocTb HenpepbiBHON GYHKLUN N GYHKLMN C KOHEYHBIM YNC/IOM TOYEK Pa3pblBa.
6. MIHTErpnpyemocTb CAOXKHON GYHKLUN.

7. ApudmeTnyeckme onepaLmm C UHTErpUpyembiMn GYHKLUAMM.

8. BepxHUM U HUKHWUI nHTerpanbl apby. UHTerpanbl Japby Kak npeaensi cymm Oapby. Kpu-
TEPUA UHTErPUPYEMOCTU GYHKLIMM B TEPMUHAX PAaBEHCTBA eé nHTerpanos dapoby.

9. qupre OCHOBHbIX CBOWMCTBA MHTEerpana: nHterpan ot egquHuMLbl, MOHOTOHHOCTD, NNHEN-
HOCTb, aAANTUBHOCTb.

10. CeolicTBa onpenenéHHOro MHTerpana: HepaBeHCTBa 419 MHTErpasios, MHTErpaa oT USMeHEH-
HOW QYHKUMK, MHTETPUPYEMOCTb HA BJIOXKEHHOM OTPE3KE, KPUTEPUIA PAaBEHCTBA HY/ItO UHTE-

rpana oT HeoTpULUATENbHOM QYHKLUMK.
11. NepBaAa Teopema 0 cpeaHeM 3HaYEHUW.

12. UHTerpan c nepemeHHbIM BEPXHUM Npeaenom. HenpepbiBHOCTb MHTErpasna no BepxHemy
npegeny. AnddepeHunpoBaHmne MHTErpasa No BEPXHeMy npegeny.



13. BTropada Teopema 0 cpegHem 3HaYeHUMU.
14. dopmyna HbtoToHa-/lebHMUA.

15. 3ameHa nepeMeHHON N UHTETPUPOBAHME MO YacTAM B ONpeaenéHHOM MHTerpane.
16. ®opmyna Teitnopa ¢ 0OCTaTOYHbIM YAEHOM B UHTErpasbHOM dopme.

17. UHTerpanbHble HepaBeHcTBa énbaepa, Kown-byHakosckoro 1 MMHKOBCKOTO.
18. OnpepeneHune HecobcTBeHHOro MHTerpana. Popmyna HototoHa-SlenbHMua ans HecobcTBeH-
Hro MHTerpana.
19. MNMpU3HAKKN CXOAMMOCTU MHTEFPAZIOB OT HEOTPULATENbHbIX QYHKUMIA.

20. Kputepuii Kowm cxoanmocTn HecobcTBeHHOro MHTerpana. AGCoNOTHO CXOAALLMECA NHTe-
rpasbl.

21. MpusHak Anpurxne cxoaMmocTi HecobCTBEHHOro MHTerpana.
22. MpusHak Abens cxogMmocTn HecobCTBEHHOIO MHTerpana.



Bonpochbl K 3K3aMeHy

1 cemecTp

1. Akcuomsl Ileano HaTypanbHbIX unces. Koneunslie MHOkecTBa. OCHOBHAsI TEOpEMA O
KOHEY-HbIX MHOXECTBaX.

2. CpaBHeHue MHOXkeECTB 0 MotHOCTH. Teopema Kanropa-bepuureiitna. Teopema Kanro-
pa 0 MOIIHOCTU MHOKECTBA IOAMHOKECTB. MOLTHOCTh KOHTHHYYMa.

3. AKcHOMBI J€MCTBUTEIBHBIX Yncel. TeopeMbl 0 TOUYHOM BEPXHEN U TOUHON HM)KHEH Ipa-
Hu. [Ipuniun Apxumena. Teopema 0 MIOTHOCTH pallMOHAIBHBIX U UPPALMOHATIBHBIX YH-
cell.

4. TeopeMa 0 MOLTHOCTH MHOKECTBA JEHCTBUTENbHBIX YUCEIL.

5. Jlemma I'eiine-bopens-Jlebera o MOKPBITHSIX.

6. Ilpenen uncnoBoit nocienoBaTesibHOCTH. CBOWCTBA CXOAIIMXCS OCIEI0BATEIbHOCTEN!:
€MHCTBEHHOCTb NpeZiesia, OrPaHUYEHHOCTh CXOAAIIEICS 0CIe10BaTeIbHOCTH, CBOMCTBO
YCTOMUYUBOCTH, ITPeJIesl MOYJIs, IPEACIIbHBINA IepeXxo/l B HEPAaBEHCTBAX, CBOMCTBO JIMHEH-
HOCTH.

7. CBoiicTBa CXOJAIIMXCS [TOCIEI0BATEIbHOCTEN: IPEAEIbHBIN IIepexo 1 B IPOU3BEIECHUH U
B YaCTHOM.

8. Teopemsl 0 npezese HeyObIBaOLIEH U HEBO3pACTAIOIEH IOCIEI0BATEIbHOCTH.

9. Hucno e.

10. Teopema IlITonb1a.

11. Teopema o npeaesne npomexyTouHoi nocneaopareabHoctu. [punnun Kantopa o
BJIOKEH-HBIX OTPE3KaXx.

12. Ilpunnun boneuano-Beiiepiirpacca o cXoasencanoAnocieJ0BaTeIbHOCTH.

13. Kpurepuit Komm cxoauMocTH ocie10BaTeIbHOCTH.

14. Onpenenenue npeaena ynuciaoBor Gpyukmuu no Ko u o I'efine. DKBUBaIEHTHOCTh
omnpenenenuit npenena ¢pynkuuu no Kommu u no I'efine.

15. Kpurepuii Ko cymecrBoBanus npenena QyHKIHMH.

16. HenpepbIBHOCTh (DYHKIIMU B TOUKE U HAa IpoMexyTke. CBOICTBa HENPEPhIBHBIX (DYHK-
LU HENPEPBIBHOCTh MOAYJIS, JOKAJIbHAs OTPaHUYEHHOCTb, CBOMCTBO YCTOMYMBOCTH.
Apudmerndeckue onepanuy ¢ HempepbIBHBIMU QyHKIMsIMU. HenpepbIBHOCTD CII0KHOM 1
oOpaTHOM (yHKIUH.

17. IlepBas Teopema Beiiepiirpacca (06 orpaHi4eHHOCTH HETIpephIBHOM (pyHKIMM). BTO-
pas Teopema Beiiepmrpacca (0 HauOoJIbIIEM U HAUMEHBIIIEM 3HAYCHUN ).

18. IlepBas u BTOpas Teopemsl bosbiano-Komm o MpoMeXyTOUHBIX 3HAUEHUS HETPEPHIB-
HoM pyHkuuu. Teopema o cyliecTBOBaHUU OOpPaTHON (PYHKIIMH.

19. Teopema Kantopa o paBHOMEpPHOI HENTPEPHIBHOCTH.

20. Ilouarusa npousBogHOU, AuddepeHunpyeMocty, Audpdepenunana pynkuuu. ['eomert-
pHUecKuil cMbIc pou3BoAHON U Auddepennnana. CpaBHeHUE OHATUN TPOU3BOTHON U
nudPepeHITpPYEMOCTH.

21. OgHOCTOpOHHME MTPON3BOIHBIE. CpaBHEHHNE MOHATUI HEMTPEPHIBHOCTU U JU(PepeHIIn-
pyeMoctu. Kputepuii nuddepenunpyeMoctu (B TepMUHAX HENPEPHIBHOCTU AU G epeHIIn-
AJIbHO-Pa3HOCTHOT'O OTHOLIEHHUS).

22. lupdepennmpoBanue IMHEHHON KOMOMHAINY, TPOU3BEACHUS U YACTHOTO JIBYX (DyHK-
1005178

23. lucpdepenuupoBanue o0patHOil u cioxHON GyHKIUMU. IHBapuaHTHOCTH (OPMBI 3amu-
cu nepsoro auddepennuana.

24. BpIBOJ NPOU3BOAHBIX AJIEMEHTAPHBIX (PYHKIIUHA.

25. IlpousBoansie u auddepeHnanbl BRICIINX NOPAKOB. BerancnurensHast Gpopmyna s
BhICIIINX U] depeHranioB. Y cIoBrUe HHBAPHAHTHOCTH BRICIINX AU(HEpEHITNaIoB OTHO-
CUTEJILHO 3aMEHBI IEPEMEHHOI.

26. ®opmynsl Jleitoauna (Beiciiee auddepeHnnpoBaHne MPOU3BEICHUS U CII0KHON (HYHK-
LUHN).

27. Teopema @epma 00 sxctpemyme GpyHkmu. Teopema J[apOy o mpoOMeKyTOUHBIX 3HAYE-
HUAX IIPOU3BOIAHOM.

28. Teopemsl Pons, Jlarpanxa, Komu.



29. IlepBoe npaBunoJlonurans BEIYUCIEHUS IPENETOB

30. Bropoe npaBuwiioJlonuTtans BEIYUCICHUS MTPEIETIOB

31. Muorounen Teitnopa. @opmymna Teitnopa ¢ ocraTo4HbIM wieHOM B ¢popme [leaHo.
EnnHCTBEHHOCTD NpeCTaBiIeHUs (YHKIIUN MHOTOUJICHOM.

32. ®opmyna Teiinopa ¢ octaTtouHbIM WieHOM B popmax, Komm, Jlarpamka.

I1a1Th OCHOBHBIX pasnokeHui o popmyne Teinopa.

33. HTepnonsuuoHHbIi nonuHoM Jlarpanxka. OLeHKa MOrpeliHOCTH HHTEPIIONSILUH.

34. Kputepwuii moctossHCTBa PYHKITUHU. Y CIOBHE CTPOTOH MOHOTOHHOCTH (YHKIIUM Ha
IpOMeXyTKe. MOHOTOHHOCTb B TOUKE.

35. JlokanbHble 3KcTpeMyMbl pyHKIMH, uX Buabl. HeoOxoauMoe yciaoBHe JTIOKaIbHOTO 3KC-
TpemyMa. JlocTaTouHble YCIOBUS JOKAJIBHOTO SKCTpEMyMa B TepMHUHax -0 npou3Boa-
HOH, 2-0i1 MPOU3BOJHOM, N-TOW MPOU3BOIHOM.

36. BoimykJible pyHKINHM, BUBI BBITYKJIOCTH. JJOCTaTOYHOE YCIIOBHE CTPOTOM BBITYKIOCTH
¢ynkuuu. Pacnonoxenue rpaduka BoITYKIONH (YHKIIMHA OTHOCUTENILHO KacaTeabHOM.

37. HepaBenctBo Mencena. HepaBeHCTBO MeX Ay CpeIHUM apru(PMETUUECKUM U CPEAHUM
TEOMETPUYECKUM.

38. Hepasenctna lOnra, I'énpaepa, Komu-byHskoBckoro, MUHKOBCKOTO.

39. Touku neperu6a ¢pynkuuu. Heodbxoaumoe ycnosue neperuda. Jloctarounoe ycioBue
neperu6ba. Pacnionoxenue rpaduka (yHKIMHA OTHOCUTEIIFHO KacaTeNbHON B TOYKE MEPEru-
Oa.

40. ITonstue 6a3sbl. [Ipumepst 6a3. [peaen uncnosoii pynkumuu no 6aze. CoiicTBa GpyHK-
LU, UMEIOIIKX TIpejies 1o 6ase.

41. Kpurepuit Komm cymectBoBanus mnpenena mno 6ase.

42. Cuérno-nopoxaéuusie 6a3bl. [Ipenen ['eitne mo 6aze. DKBUBaJICHTHOCTH MOHATHH Mpe-
nenaro ['eiine u mo Komu B cirydae c4éTHO-IOPOXKAEHHBIX 0a3.
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43. Onpenenenue unterpaia Pumana. Murerpan Pumana kak npenen o 6aze. Orpanu-
YEHHOCTh

UHTETpUpyeMOi (yHKIIUH.

44. NarerpansHble cymmbl JlapOy 1 ux cBoiicTBa: cpaBHeHUe cymMmMm Pumana u lapOy,
CYMMBI

HapOy kxak TouHble rpaHu cyMM Pumana, nosezieHre cymm JlapOy npu u3MenbueHUH pas-
Ouenus, cpaBHeHHe cymMM JlapOy 11t 00bIX pa3OueHuH.

45. Kputepuii unTerpupyeMoct Pumasna.

46. nTerpupyemMocTs HenpepbhIBHON QYHKIIMHU U (PYHKIIUU C KOHEYHBIM YHCIOM TOYEK
pas3pblBa.

47. UaTerpupyemMocTh CI0KHOU (GyHKIUU. ApudMeTHUECKHE ONlepallii ¢ UHTErpUpye-
MBIMU(YHKIMSMU.

48. Bepxuuii u HikHui uHTerpainsl JapOy. Uurterpanst JapOy kak npenenst cymm JapOy.
Kpurepuii unTerpupyemMoct pyHKIIMM B TEpMUHAX paBeHCTBA e€ nHTerpaios [lapoy.

49. OCHOBHBIE CBOMCTBA ONPENEIEHHOIO MHTErPAIa: MHTErPAIl OT €IMHUIIBI, MOHOTOH-
HOCTb,JTJMHENHOCTD, aJIUTUBHOCTb.

50. ITepBast TeopeMa 0 CpeHEM 3HAYEHUH.

51. MHTerpan c nepeMEHHBIM BEPXHUM IpeaesioM. HenpepbIBHOCTh HHTErpaia 1o BEpXHe-
mynpeaeny. AuddepenurpoBanie HHTErpaia o BEpXHEMyY Mpeeny.

52. Bropas TeopeMa 0 cpeiHEM 3HAUEHUH.

53. ®opmyna Herotona-JleitOnuia. 3aMeHa nepeMeHHON 1 UHTErPUPOBAHKE IO YaCTSIM B
ONpeAEIEHHOM UHTErpaJe.

54. ®opmyna Teitsiopa ¢ 0OCTaTOYHBIM WIEHOM B MHTETpalibHOM popme. HTEerpanbHble He-
paBeHcTBa ['€npnepa, Komm-byHskoBckoro 1 MUHKOBCKOTO.

55. Onpenenenue HecoocTBeHHOTO MHTErpana. ®opmyna Herorona-JleliOnuma mist HecoO-
CTBEHHOI'0 MHTErpaJa.

[Tpyu3HaKK CXOAMMOCTH UHTErPAJIOB OT HEOTPHULATENBHBIX (YHKLINH.

56. Kpurepuii Komu cxonuMocTit HECOOCTBEHHOTO HHTETpalia. AGCOIIOTHO CXOSIIUECS
unTterpainsl. [Ipusnaku AGens u Jupuxie cXxoauMoCTH HECOOCTBEHHOTO MHTErpaia.



57. TloHATHS METPUYECKOTO U HOPMUPOBAHHOI'O IPOCTpaHCTBA. OTKPBITHIE U 3aMKHYTBIE
MHO’KECTBA B METPUYECKOM IIPOCTPAHCTBE, X CBOMCTBA. CBA3b MEKIY OTKPBITBIMU U 3a-
MKHYTBIMU MHOKECTBaMHU.

58. Ilpenen mo 6aze GyHKIUU CO 3HAYESHUSIMU B METPUUYECKOM ITpocTpaHcTBe. CBOMCTBA
¢ynkuunit, umerorux npenen. Ipeaen nocnenoBatensHocTy. [Ipenen GpyHKmMu B TOUKE.
59. [lonueie MeTpuueckue npoctpanctsa. [Ipunnun noanotel Kanropa. [oanpoctpanctsa
nosiHoro npocrpancrsa. Kpurepunii Komu cymecrsoBanus npenena.

60. [IpenkomMnakTHbIE MHOXECTBA B METPUUECKOM MpocTpaHcTBe. Kpurepuii mpeakom-
naktHocTuXaycuopda.

61. KomnakTHble MHOXECTBA B METPUUECKOM ITpocTpaHcTBe. KpuTepuii KOMIaKTHOCTH
METPUYECKOTr0 NMpocTpaHcTBa. Kpurepuii KOMIIAKTHOCTH MHOKECTBA B ITOJIHOM METpHUYE-
cKoM IpocTpaHcTBe. KoMmnakTHbele MHOXKecTBa B R .

62. KoMnakTHOCTh B TEpMUHAX MOKPBITUH. KOMIIAKTHOCTH B TEpMUHAX LIEHTPUPOBAHHBIX
CUCTEM.

63. HenpepbiBHBIE OTOOpaXEHHUS METPUIECKUX MPOCTpaHCTB. [Ipoobpas oTkpeITOrO 1 3a-
MKHYTOT'O MHO>KECTBA IIPHU HENPEPHIBHOM 0TOOpakeHUH. HenpepbIBHOCTD CII0KHOM (yHK-
LUU.

64. HenpepbiBHBIN 00pa3 koMmnakTa — komMnakT. Teopembl Beliepmpacca. JIluneliHo cBsi3-
HBIEMHOXKECTBA B METPHUECKOM IpocTpaHcTBe. HerpepriBHBINM 00pa3 TMHEHHO-CBI3HOTO
MHO’K€CTBA — JIMHEUHO-CBSA3HOE MHOXECTBO.

65. Teopema KanTopa 0 paBHOMEpPHOW HENPEPHIBHOCTH.

66. IlonsaTue Tonosornyeckoro npocrpancTsa. OKpeCTHOCTH, BHYTPEHHUE TOUKH, IIpe-
JIeJIbHbIE

TOYKH, TOUYKH IPUKOCHOBEHUS, 3aMbIKaHUE, 3aAMKHYTOE MHOXKECTBO, rpanuua. IIpenen no
0aze pyHKIMH CO 3HAYCHUSIMHU B TOTIOJIOTMYECKOM TpocTpaHcTBe. HenpepsiBHBIE 0TOOpa-
KEHHUATOIOJIIOTUYECKUX NpocTpaHCTB. [TonaTtue romeomopdusma.

67. YactHble nnpou3BoaHbIe, MU depeHIpyeMocTs, nuddepenman pyaxnuu. Kpurepuii
muddepentupyemoctu. Jloctarounoe ycnosue auddepeHunpyeMocTi GyHKIUH.

68. Teopema o quddepeHIpoBaHNH CI0KHON PyHKIMU. THBapranTHOCTH (pOpMBI TIEPBO-
roguddepennmana. Ilpasuna quddepenurpopanus.

69. IIpousBosaHas 1o HarpaBieHu0. ['pagueHt.

70. YacTHbIE IPOU3BOIHBIE BBICIIMX NOPSAAKOB. TeopeMa 0 paBEHCTBE CMEILIAHHBIX MPOMU3-
BOHBIX. HenmpepriBHO auddepennupyemplie GyHKINN.

71. Auddepennunansl BHICIINX MOPAAKOB. BeruucnurensHas Gpopmyna uist tuddepenima-
JIOBBBICUIMX MOPAIKOB. Y CIIOBHE MHBAPUAHTHOCTH BBICIINX JU((EepeHIINaIoB OTHOCH-
TEJIbHO3aMEHBI IEPEMEHHBIX.

72. ®opmyina Telnopa ¢ ocTaTouHbIM ujieHOM B ¢opme Jlarpanxka u B popme I[leano.
DopMyIaKOHEYHBIX IIPUPALICHUN.

73. JlokanbHbIe SKCTpeMyMbl GYHKIIUH MHOTHX NepeMeHHbIX. HeoOxoaumoe ycioBue 3Kc-
TpemyMa. JlocTaTouHOe yCI0BHE SIKCTPEMYMaA.

74. HesiBHast pynkuus. Teopema o HEIBHON QYHKIIUH.

75. Cucrema HesiBHBIX PyHKIHMH. TeopeMa o cucreme HessBHBIX QyHKIMH. CyliecTBOBaHUE
oOpaTHON (HyHKIUH.

76. Y CIIOBHBIE SKCTPEMYMbI (QYHKIUH MHOTUX ITepeMEHHbIX. MeTos1 MHO)uUTenei Jla-
rpaHxa.

JlocraTouHoe yciioBue 3kcTpeMyma B Meroe Jlarpanxka.

77. Iuddepennupyembie oToOpakerus. Matpuiia Axkoowu.

78. IIpyuHIUT CKUMAIOLIIMX OTOOPAKEHUH.

3 cemecTtp

79. Uucnonoii psa u ero cymma. Kpurepuit Kot u Heo6XoauMoe yciaoBHE CXOTUMOCTH
psna. O0mue cBOMCTBA CXOASAIIMXCS PSAIOB: CXOIMMOCTD Psiia M €r0 OCTaTKa, JTUHEHHas
orepaunus ¢ psaamMH, COUeTaTEIbHOE CBOWCTBO pAJa.

80. [Ipu3Haku CXOAMMOCTH PSAOB C HEOTPHUIATEIHHBIMH YJICHAMU: OO KPUTEPUH CXO-
JUMOCTH, Ipu3Haku cpaBHeHus, Komwm, /lanambepa, Kymmepa u PaaGe. nTerpanbHblit
npuszHak Komm-Maknopena. CxoaumocTs psiga Pumana.

81. ®opmyna cymmupoBanus Jitnepa. [loctosnHas Oiinepa.



82. I[Ipu3nak EpmakoBa cX0IMMOCTH PSIA0B C HEOTPULIATEIbHBIMU YWICHAMM.

83. Ilpuznaku JleliOnuna, Adens u JJupuxie At MpOU3BOJIbHBIX YUCIOBBIX psiioB. OleH-
Ka ocTarka psaa Jleitonuua.

84. AGcooTHAs U yCIOBHAs CXOIUMOCTh psAfoB. [lepecTaHOBKa WiIEHOB B aOCOIIOTHO
CXOJSIINXCS pAJax.

85. YMHOXeHHE a0COIMIOTHO CXOIAIINXCS PSIOB. Y MHOXKEHHE YCIOBHO CXOASAIIMXCS PA-
JI0B.

86. beckoHeUyHbIe TPOU3BEICHHS U UX CBSI3b C psAaMu. AGCOIIOTHO cxXosiuecs: 0ecko-
HeuHble pousBeaeHus. [Ipencrapnenne Ditnepa i a3eTa-() yHKIHH.

87. PaBHOMEpHas ¥ IOTOYEYHAS CXOAMMOCTD MOCEA0BATEIbHOCTH (QyHKIHMI. MeTtpuue-
CKMI KpUTEpHUI paBHOMEpHOU cxoaumocTh. Kpurepuit Komu paBHOMEPHON CXOIUMOCTH
nocsenoBarenbHOCTH GyHKIMNA. HenpepblBHOCTS NpeieibHON (QYHKINH.

88. [Ipu3Hak [uHN paBHOMEPHOW CXOIMMOCTH MOCIIEA0BATEIHHOCTH (QYHKITHH.

89. [IpenenpHblii IEpeXo 0 3HAKOM UHTETpajla U MPOU3BOIHOM [ MOCIIEI0BATEIbHO-
CTH (DYHKITHIA.

90. PaBHOMepHas u MOTOYEUHAs: CXOAUMOCTh (QyHKIIMOHATBHOTO psiaa. Kpurepuit Ko u
He00X0IMMOE yCIIOBHE paBHOMEPHOI cxonuMoctu psaa. [Ipusnak Beliepiirpacca paBHo-
MEpHON CXOAMMOCTH (PYHKIIMOHAIBHOTO psifa. HenmpepbIBHOCTH CyMMBI psijia.

91. IIpuznaku AGens u lupuxie paBHOMEPHOU CXOAUMOCTH (YHKIIMOHAIBHOTO Psijia.

92. IlounenHoe auddepeHrpoBaHue U UHTErPUPOBaHUE (DYHKIIMOHAIBHBIX PSI0B.

93. Crenennoii psan. [lepBas Teopema Abens. Pannyc u nHTEpBall CXOAMMOCTH CTEIIEHHOTO
psana. opmyna Komu-Anamapa.

94. HenipepbIBHOCTH CYMMBI CTETICHHOTO psiia. Bropas Teopema AGenst. duddepermupo-
BaHUE U UHTEIPUPOBAHUE CTETIICHHBIX PSAOB.

95. IlonaTne aHanUTUYECKON PYHKIMHM. AHATUTHYHOCTh CYMMBI CTEIICHHOTO psifa. EnuH-
CTBEHHOCTb IIPE/ICTABICHUS aHATUTUUECKON (DYHKIIUU CTETIEHHBIM PSAIAOM.

96. Psan Teitnopa. Kputepuii npencraBieHust QyHKIMH CTETIEHHBIM psijioM. JloctatouHoe
yCIIOBHE aHATMTUYHOCTH. AHATUTHYHOCTh OCHOBHBIX 3JIeMEHTapHbIX QyHKIui. [11Th OcC-
HOBHBIX Pa3JIO’KEHUH B CTETIEHHBIE PSIBI.

97. IlpyuHUMO €QUHCTBEHHOCTH [T aHATUTHYeCKUX (QyHKUMU. [ToHsTHE aHamuTHYeCKON
(GYHKIIMM KOMIUIEKCHOTO nepeMeHHoro. KommuiekcHast akcrnoHeHTa u e€ cBoiictsa. @op-
MyJIbl Diiiepa.

98. Annpoxcumanus HenpepbIBHBIX QyHKIMI. Teopema CToyHa. AnnpoKcUMaliys Herpe-
PBIBHBIX (QYHKIUH anredpanyecKuMH U TPUTOHOMETPUUYECKUMHU MHOTOYJIEHAMHU.

99. CkanspHoe npousBefeHre PyHKINNA. AOCONIOTHO U KBAaJPaTUYHO UHTETPUPYEMbIE
byHkuuy, cBa3b Mexy HuMu. HepasenctBo Komu-bynskoBckoro. Hopma dyHkimm.
Cx01MMOCTb B CpeIHEM KBaJIpaTUUHOM. AMIIPOKCUMAIINS CTyIeHYaTbIMU QyHKIUSAMU (0e3
JI0Ka3arenbcTBa). TpuroHoMeTprudeckas cucreMa GyHKUUN 1 €€ CBOHCTBA: OPTOrOHANIb-
HOCTb, ITOJIHOTA B PABHOMEPHOM U CPETHEM KBAJPATUYHOM MPHUOIHKEHUSX.

100. Heobxoaumoe yciioBue pa3inokeHus: PyHKIUU B PABHOMEPHO CXOSIINICS TPUTOHO-
merpuueckuil psaa. [lorarue psaga @ypre. KommnekcHas 3anuce psga Oypse. Pag @ypre B
ClIy4ae IIPOU3BOJBHOIO MHTEpBAJIA.

101. HopMa TpuroHoMeTpHYECKOro nojJuHoMa. BeipakeHne cpeTHero KBajpaTU4HOro OT-
KJIOHEHHs! (PYHKIIMH OT TpUroHOMeTpudeckoro nonunoma. Toxxaectso beccens. Munu-
MaJIbHOECBOMCTBO YaCTUYHBIX CyMM psiia Dypre. Pasnoxenue Gpynkunu B psin Oypobe,
CXOJSIINNCA B CPETHEM KBAIPATUUHOM.

102. HepasenctBo beccens. PaBenctBo [lapceBans. 3aMKHYTOCTh TPUTOHOMETPUYECKON
cucteMbl GyHKIMNA. OTHO3HAYHOCTH OnpeAeaeHus QYHKIUN CBOUM psaoM Dypsbe.

103. Teopema Pumana o crpemniennu koadpuimentoB @ypre k Hyt0. HTErpanbHoe
[IPEACTABIICHUE YaCTUYHBIX CyMM psna Pypee. Anpo Jlupuxie u ero CBOMCTBa.

104. [Ipusnak Junu cxonumoctu psaga Oypee. [loToyeunas cxonumocTs psiga Pypbe Ky-
COYHO-TJIATKUX ()YHKITHI.

105. Paznoskenne cuHyca B 0ECKOHEUHOE MPOU3BEACHUE.

106. PaBHOMEpHas cX0IUMOCTh psiaa Pypbe HEMPEPhIBHBIX KYCOYHO-TIAIKUX (DYHKIHIA.
NuterpupoBanue psagoB Oypbe.



107. CemeiicTBa pyHKUUH, 3aBUCALINX OT MapaMmeTpoB. [loToueuHas u paBHOMepHast CX0-
JUMOCTb. JlocTaTouHOE yCIOBUE PABHOMEPHOM CXOJUMOCTH. METpUYECKU KpUTEpUid
pPaBHOMEPHOU CXOUMOCTH. PaBHOMEpHAst CXOAUMOCTH ceMelcTBa (DYHKIIUH Ha SI3BIKE 110-
cienoBarenbHOCTEN. HenmpepbIBHOCTE IpeiesIbHON (D YHKITUH.

108. CoOcTBEeHHbIE HHTETPAJIBI, 3aBUCAIIIE OT TAPAMETPOB, C TIOCTOSHHBIMU TpEIeIaMU
uHTerpupoBanus. IIpenensHblil nepexo 1o napameTpy 1noj 3HakoMm uHrerpana. Hempe-
PBIBHOCTH MHTErpasia no napamerpam. AuddepenunpoBanme u MHTErpupoBaHUEe UHTETPa-
Jia 110 IIapaMeTpy B CIIy4ae MOCTOSHHBIX IPEJEIIOB HHTETPUPOBAHUS.

109. CoOcTBeHHBIE HHTETPAJIBI, 3aBUCAIINE OT TAPaMETPOB, C MIEPEMEHHBIMU TIPEeTIaMH
uHTerpupoBanus. HenpepblBHOCTh MHTETpaia 1o napamerpam. JuddepennupoBanue uH-
Terpajia o napaMeTpy B cllydyae IEPEMEHHBIX IIPEIEIOB HUHTETPUPOBAHUS.

110. HecoOGcTBeHHBIC HHTETPAJIbI, 3aBUCAIINAE OT MapaMeTpoB. [loToueynas u paBHOMED-
Has cxoaumocts. Kpurepuit Komm u npusnak BeliepmTpacca paBHOMEPHOM CXOAUMOCTH
MHTETpaa.

111. Ilpuznaku Abens u Jlupuxiie paBHOMEPHOH CXOTUMOCTH HECOOCTBEHHBIX HHTETPa-
JIOB, 3aBUCSILUX OT [IapaMETPOB.

112. HenpepsIBHOCTH HECOOCTBEHHOT'O MHTETpaa o mapamerpam. Jnddepeniuposanue
U MHTETpUPOBaHNE HECOOCTBEHHOI'O MHTErpasla 1o mapamerpy.

113. 'amma-¢ysakms u 6eta-pyHkius. MHOXKeCTBa CXOIUMOCTH SHUIEPOBBIX HHTETPAJIOB.
PaBHOMepHas cxonuMocTh. Pa3nojxenne raMmMa-gpyHKINN B OECKOHEYHOE MPOU3BEICHHE.
114. CsoiictBa ramma-GyHKIMH: (popMysa MOHIKEHHS, aHATUTHYECKOE TPOIOJIKCHUE
raMMa-QyHKIHU B KOMIUIEKCHYIO IJIOCKOCTb, (hOpMyJia JOMOJTHEHHUS.

115. CaoiictBa ramma-dynkun: Gpopmyna yasoenus Jlexxanapa, Gopmyna yMHOKESHUS
I"aycca (0e3 nokazarenbeTBa). CBs3b MEXY SHIEPOBBIMU HHTETPATAMU.

116. ®opmyna CtupiuHra.

117. Ilonsitue unterpana @ypoe. uterpansuas popmyna @ypse. KommiuekcHas 3anuch
unrerpaina Oypewe. [Ipsmoe u o6parHoe peodpazoBanne Oypne. Dopmysbl oOpalieHus.
118. CBoiictBa npeobpazoBanust Pypbe: TMHEHHOCTb, OTPaHUYEHHOCTh, HEPEPHIBHOCTb.
[TpeobpazoBanne @ypbe npou3BoAHON. CBA3b MEXAY I1aJIKOCThI0 (PYHKIIMU U CKOPOCTHIO
yObIBaHus e€ npeodpazoBanus Oypee. [IpousBoaHas npeodbpazoanus Oypbe.

119. IIpeobpa3zoBanne @ypne OecKOHEUHO AUPPEPEHIUPYEMBIX OBICTPO YOBIBAIOIIHUX
¢bynkuunit. @opmyna [Tnanmepens. [IpeodpazoBanue Oypbe cBEPTKH PyHKIMIA.

120. TTonsiTHE ACUMOTOTUYECKON MOCIIEI0BATETLHOCTH U aCUMITOTHYECKOTO Pa3JIOKEHHUSI.
EnMHCTBEHHOCTh aCHMIITOTUYECKOTO pa3iiokeHus. Onepanuu co CTENEHHBIMH ACUMIITO-
TUYECKUMU psAaMu: apu(MeTHYECKUE ONepaliy, NOWIEHHOE HHTErpUpOBaHUe U Audde-
PEHIIMPOBAHUE.

121. ®opmyna cymMupoBaHus Ditnepa-MakiiopeHa.

122. Jlemma Barcona.
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123. BuyTpeHHs4 n BHemHssA Mepa JKopiaHa u ux cBOICTBaA.

124. Kpurepuii usmepumocT MHOkecTBa 110 JKoprany. CBONCTBA H3MEPUMBIX MHOXKECTB.
125. CgoiicTBa Mepbl J)KopaaHa: KOHEUHas aJINTUBHOCTh, ME€pa MPSIMOTO NPOU3BEICHHS
MHOKecTB. Mepa rpaduka HenmpepbIBHON Ha KOMITAKTe (PYHKIIUU.

126. Onpenenenune kpatHoro uHTerpana Pumana. Hterpansusie cymmsl JlapOy u ux
cBolicTBa. Kpurepuii MHTErpupyeMOCTH.

127. UHTerpupyeMocTb HenpepbIBHBIX QyHKIMI. CBA3b MEX1y HHTETPUPYEMOCTBIO U
OTPaHUYEHHOCTHIO.

128. IHTerpupyeMocTb pa3pbIBHBIX (QYHKIIUH.

129. Yetblpe OCHOBHBIX CBOWMCTBA MHTErpajia. MIHTerpaspHas Teopema 0 CpeTHEM.

130. CBeneHue ABOMHOIO MHTErpaja K IOBTOPHOMY.

131. CBenenue KkpaTHOrO MHTErpajia K TOBTOPHOMY.

132. 3ameHa nepeMEHHBIX B JBOIHOM HHTETpalle.

133. Onpenenenne HecOOCTBEHHOTO KpaTHOTO HHTETpaia. HecoOCTBEHHBIE MHTETPAJIbI OT
HEOTPULATENFHON (PYHKIIUH.

HecoOcTBeHHBIN KpaTHBIA MHTErpajl CXOAUTCS TOTJa U TOJIBKO TOT/A, KOTAa OH aOCOJIIOTHO
CXOIUTCSL.



135. AnvHa KpUBOd. AJIUTUBHOCTD JUTMHBI. BeraucnurensHas popmysa s ATUHBI
HemnpepbIBHO U PepeHInpyeMoit KpUBOiA.

136. KpuBonuHeitHbIe HHTETpajIbl IEPBOTO POJia U UX CBOMCTBA. BoruncnurensHas popmy-
na.

137. KpuBonuHeitHbIE HHTETPaJbl BTOPOTO pO/ia M UX CBOMCTBA. BeruucnutensHas Gpopmy-
na.

138. ®opmyna ['puna.

139. YcnoBust HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTETpajia OT MyTH UHTETPUPOBAHUS.
Kpurepuii nonHoro auddepennunana B OJHOCBA3HOM 001acTH.

140. IlepBas kBagpaTtuyHas hopma moBepxHOCTH. [Lommanb moBepXHOCTH.

141. Opuenrauus noBepxHocTu U €€ kpast. KycouHo-T1ajkue NoBepXHOCTH.

142. TToBepXHOCTHBIE MHTETPAJIBI TIEPBOTO M BTOPOTO Pojia. BeraucnurensHbie GOpMYIIHL.
143. ®opmyna Croxca.

144. BextopHas TpakToBka hopmynbsl CTokca. ['eomeTpuueckoe ornpeneaeHue poropa BekK-
TOPHOTO TOJISI.

145. ®opmyna [Maycca-Octporpaackoro, €€ BEKTOpHas TpakTOBKa. [ 'eomeTpuueckoe onpe-
JIEJIEHNE AUBEPreHIIMM BEKTOPHOTO IOJIA.

146. [MonunuHeiHble aHTUCUMMETpUYHBIE (hopMbl. BHenHee npousseneHue Gopm u ero
CBOMCTBA.

147. Muddepenunansabie hopMmbl. Onepannu BHENTHETO AudPpepeHupoBaHus U NepeHo-
ca GpopM, BX CBOMCTBA.

148. ITonstTre MuorooOpasusi. OpueHTaiyss MHOrooopasus u ero kpas. MHTterpupoBanue
g depeHmanbHbIX (opMm Ha MHOrooOpasuu. Obmias popmyna Ctokca (0e3 Jokazarenb-
CTBA).

BapunaHTbl KOHTPO/IbHbIX paboT

3apaHue Ne 1. MeTogom maTemaTUUECKOW MHAYKLUMU A0Ka3aTh:

P +2°+3° +...+n° :—n(n+l)6(2n+1),n€
1.

2
P+22+3+...4n° :(M) .neN.

N.

2. 2
n_
1+3 +32+...+3”‘1:3 1,neN.
3.
n_
1+4 +42+...+4”‘l=4 l,neN.
4,
g 1.2+2.5+3-8+...+n@Bn-1)=n’(n+1),neN.
1-22+2-32+3-42+...+n(n+1)2=”(”+1)(”1“;2)(3”+5),neN.
6.

1.242:3+3- 4+ +nn+1) = "OEDO+2) oy

7. 3



[1—%( —1](1—ij...(1— ! j: N+2 e
N 4\ 9\ 16 (n+1? ) 2n+2

10. N+1 n+2 7 2n

3apaHue Ne 2. Pewntb ypaBHEHMA U HEPABEHCTBA:

L VX +4x+4 /X2 —12x+36 =-8.

5 x(1—x)| <0,05.

3 VX +4x+4 /x> ~12x+36 =16.

. X > [x+1.

5 2x -1 <|x-1l
. x+2|—|x>1.

; x+2—[x—2/<2.

g VX2 +16X+64 —/x? +2x+1=-T.
5 2x—3| <|x+1|.

10 X —2x+1+|x—2|=4.

3apaHue Ne 3. Haittn obnactb onpegeneHnsa GpyHKUUM:

y=log, (x* +6x+9) ++/x* —2x-8.

2. 2



9.

y = lg(4sin® x—3).

y = arccos .
x?+3

5X — x>
7

y =lgsin(x—3) +/16—x°.

y=,/lg

y =arcsinXT_3—Ig(4—x).

y = arccos —,
2+sin X

y =Ig(1-lg(x* —5x +16)).

10. Y =19(1-2cosx).

3apaHue Ne 4. Bbliuncautb npegenbi:

Nel.

. _ 3x%—x%*+x . X*-x -6 . A1+3x2 -2
lim(n—4/n(n-1)); 6)lim——; lim———: lim————;
a) n—>oc( ( )) ) X—>00 X6 +5 B) X—»2 2)(2 +x-=10 F) x—1 X2 —X
) lim(x+2)(In(2x-3)—In(2x+1); e)lim X .
X—>00 x—0 arctg3x

Neo2.
(8 34 3" 4+5") . 3-Bx+1 . xX2-x-2 .. 2x-2-2
a)lim| —+—+..+ ; 6)lim————; B)lim———,; n)lim——
nox| 15 225 15" xoo  3—2X x>2 X"+ X—6 x>3 .y 41-2

2X

1) Iirrg(xthxctngx); e) Iirr;(Zx—S)ﬁ.



1-2+3-4+...+(2n-1)-2n_ 3x* +4x -5 X" -3x +2

a)lim 7 06)lim ; B)lim ;
i 3 —2n+5 ) 2X —1-6x° i 2x? —B5x+2
r) lim 3 ) Mm% ) lim (@ sin 0@,
x—0 \/5+X —\/5—)6 x>0 XSINn X x—0
Ne4.
2 _ 2 X _ A X
n?++/n-1 ; 6.m2>§+9x+4;B"me_e;
oo 24+ 7+4+12+...4+(3n-23) x>-4 X°+9x+ 20 x=0  §in X
3 31 _
P lim X ZVI=X L |im[_i—i} &) lim (L+ sin x) %<,
x—0 X x=0| SINn X tgx x—0
Ne5.
2_ —
lim— . glmX X712, B)Iim(thgX—LJ;
n—» (n+1)-n! x>4 X —2x—8 X COSX
A3+ x* -3/3+x . X—4 .
r) lim ;o) lim—————;  e) lim(2-3x)(In(L-3x) — In(2 — 3x)).
) lim . ) lim——=——i @) lIm(2-3(In(L-3) - In(2 - 3x)
Ne6.
_ 14+243+...+n_ 3 -1+8x -2 o x¥-2x-1
a)lim 5 ,  6)lim , B)lim ————;
N—w n X—>%0 X =1 x>-1x> —2x -1
3/y2 _
Dlim X052y XA i @t ™.
x—>-2 X°+8 x>a  X—a x—>-1 2



: lim
n+2 2 B)m

a)lim(1+2+”'n—ﬂ]; 6) lim (x—l)(x3—2)(x—3) \/1+2x—3;
x> 2x° +10 >4 \fx—2

1 2 2
) limx3((x+1)3 - (x-1))*;  m) lim thxtg[Z—xj; )“m(smx]
o x5 4 x-a sina

Ne8.
_1)20 10
alim| -+ 2L | ) lim B DT Vx-2.
nool 1.2 2. 3 n(n +1) X—>00 (6X—2) x»lB\/_ 4
3 —
lim X =342, i 1X =80 i doos .
x>1 x* —4x+3 K ( ﬂj X0
3 COS| X+ —
6
Ne9.
. 54+10+15+...+5n . 6-8x+ X X2 +10x+21,
a) lim > , Olim——r—; B)lim-————;
n—o 2n“+9 xoe ] —3X >3 X°4+8x+15
Jlim J9+2x -5 2 lim \/1+tgx—\/1+sinx. ) lim X —cosx
T Xx—8 i/;_z ’ x—0 X3 ' x—0 XZ ’
Ne10.

 (n+2)-(n+1)! o 2XP+Tx—4 . ) b
Slihri TR LP tee il S A

4 4 5 5 2x -2x
plim VL X HVBRCHLL eeL n(- 30 — 2= 30).
X—>00 1-3x x—0 tggx X—»00

3agaHue Ne 5. UccnepoBaTtb GyHKUMIO HAa HENPEPBIBHOCTb. YKa3aTb poA TOYEK pa3pbiBa.
[ns ToueK paspbiBa NEPBOro PoAa HAUTU CKauoK GyHKLMU. CaenaTb YepTex:

. — X, ecimu X <0,

y=5%2%: 6)y=1x° ecmm 0< x<2,

X+4, ecan X > 2.
1. a)



2, ecin X < —1,
y=2"%;6)y=41-X,ecmn —1< x <1,

In X, ecmm x >1.
2. a)

1, ecim X <0,

X

y =323 6)y=42* ecmm 0< X< 2,
X+ 2, ecinu X > 2.

X+4, ecmu X < -1,
y=43% 6)y=Ix"+2,ecm-1<x<1,
2X,eciu X > 1.

X2 +1, ecu X <1,

y=2%2,0)y= z,ecm/l 1<x<2,
X

X—1, eciu X > 2.

X, eciu X < —2,

X

y — 5X2+2X—3; 6) y —

,eCcI —2 < X< 3,
X+2

6. a) -1, eciiu X > 3.

) X+1, ecimm X <0,
y=32%; 6) y={(x+1)% ecn 0 < x < 2,
4 —X,ecnu X > 2.

7.
. X+2,ecmu X <0,
y=(1J2_X; 0)y= E,GCJ'II/I0<XS3,
2 X
5 a) 3, eciu X >3
. — X, ecimu X <0,
yzga; 6)y=<—(x-1)%ecmu0< X <2,
X—3,ecinu X > 2.
9. a)
1 X+ 2, ecnn X < —1,
y=(%]X4; 6)y=4x+Lecmm-1<Xx<1,
3—X,ecou X >1.
10. a)

3apaHue Ne 6. Haittn npoussogHyo GyHKLMIA:



2 2

a) y:(i_ 1 j /3X+X2; 6)y=3arctgz(4x+l); B)y=(t92X)X, r);-(_o_i_y_:l;

1 27x  9x2 9
) X =Tt -4,
i
y =4t
2.
1+X \ : e ek . x =Int,
a)y=x3 ; 0) y=tg°6x-e*3x; B)Y=(sin3x)**" ;r)siny =2xy° +5; m)
1-x y=t+4Int.
3.
4 ; :e73t|
a) y = xarcsin 2X+1; 6) y =" B)y=(arctg2x)*"®;r) 4x+cosy = 23y; n){x Lo
y=e",
4.
1
T : STy
a)y=2 x+3 ; 6) y=(1+ctg®3x)e”™™; B)y = arcsin — | : r)y’ +x*=3siny, n) 2
3x-5 J3 _(Lj
=)
5.
V1+3x% arctg T IN@x+5) . AT X X =sin2t,
a)y= —, 0)y=e ; B)Y=|1g? )Y =X+In—; nm)
2+3x y = Cos’t.
6.
_ x X = arctgt,
a)y:arctgwlﬂ; 6) y =e*cosx-sin?3x; B)y =(tg2x)*2;r) x* -~ y*=7; n) : ,
1+ 3x y:In(l+t )
7.
X =arcsint,

a) y = In 5X7 _4\/; 6) y :earcctg,/2+ln(x+l); B) y= th ctgx , F) y _eY +42X; I[)
( )' (199 y=+1-t2,
8.

1+ xarctgx . x = 3(t —sint),

4
2+X In x 4 3,,3 2
=[1+ |2 | 0 y == By =x"; DX + XY +y? =5;
a)y ( 2—xj )Y T B)Y r) y +y ﬂ){y:B(l—cost).

9.

a)y = (L+ tg?x p™9™; 6) y = (arccos 3x)%"; B)y =3/(1+In*3%)? ;1) 4sin*(x+y)=x; 1) {

X = arccost,
y =Int.



10.

a)y = xarctg®’5x + Intgx; 6)y= (

X

2+ X

j 'B)y =YX+ x&/X 1 1) tgy =5y —7x: 1) {

x=t* +54,
y=In{-t?)

3apaHue N2 7. BbluncanTb NpubanKeHHble 3HaYeHUA BblpaXKeHWii, 3ameHAA npupalle-

Hue ¢pyHKUUK auddepeHymnaniom:

) 3/65; 6)sin 31°.

, A490;  G)arcsin 0,95.

3 ) 3/125134; 6)Intg47°.

A a) %/ﬁ 6) arcsin 0,51.

) 3/31; 6) tg 44°.

. a) 21812 6) Intg 44°.

) J15; 0) arctg1,05.

g & J27; 0) arcctg 0,97.
a) 3+0’3; 0) arccos 0,49.

9. 3-0,3

109 3/33; 6) sin 359°.

3agaHue Ne 8. HaiiT npousBogHble yKazaHHOro nopAagkKa:

y=sin®3xInx, y® =2

343X

, y=x%>y¥ =2




y =sinanxcos fx,y® =?

4

5. y:%,ym =7
y:In_x,yM) _n

6. X

7. y = x* c0s10x, y(3) =7

g y=sin®2x,y® =2

9.8 Y=Vx+5,y"¥ =2

3 2
10 @ Yy=00s"x,y® =7

3agaHue Ne 9. BbluncauTb npegenbl, N0/b3yAcb NpaBuiom JSlonuTtansa:

. xctgx —1 . (2 "
a) Ilm#; 0) Ilm(—arctng .
X—0 X X—oo\ g7
1.
. X — : X
a)Ilmtg—_x; 0) lim| —— 7|
, x>0 X —sin X x»% ctgx 2cosx
. 3togx -1 .
a) lim gf 6) limx*.
5 X_%Zsm x-1 x>0
. 1-cosx? (1)
oo oy
4.
. Incos5x . ey
a)lim————=;  6)lim(cosax)” .
5. *0Incos3x x>0

X —X tgia
a)lims—¢ . 6)|im(z—5j .
6. x—0 |n(]__|_ X) x—a a

. SInX—XCos X . 1
a) IlmT; 0) Ilm[—z—ctgzxj.
7 x—0 SIN° X x—0 X

. |n(1+ X2) . Sin2x
a)lim——————2—:  06) lim(tgx )
o ) x>0 c0S3Xx—e~* )HZ( g )



1
X,

) lim ¥ENC=9 . 6 jim(1+ x)

x—2 /XZ —3X+2 X—>00

1

a) lim 22X, 5 |im(@sz.

X—>0 X x—0 X

10.

3aganue Ne 10. Pasnoxutb no popmyne MaknopeHa go 0 (x"):

2

a)y=In(l+e*); 06)y= X
x—1
_ox 3x-1
a)y=(x-De?; O y=—y——.
X“+x—6
2 2x+5
ay=(x+2e? 06)y=———.
)y=(x+2et; O y=—
2 p—
a) y = cos(2x +1); 6)y=X2L4X1.
X“+2x-3
1+3x
ay=e>%6)y=In :
) y )y=IhT—
5 X% +1
a) y=In(3+2x—-x°); 6) y = .
2xX—-3
a) y =In(3+2x—x?); 6) -t
T o 2)(x+3)
_ 2
a) y =(3x+1)v1-x; 6)y:LX2.
2+ X—X
X+4

a) y =sin(5x—23); 0)y=———.
) y =sin(5x-3) V=



9.

YuyebHo-MeTOAUYECKOE U MHGOPMaALIMOHHOE 0becneyeHne AMCLUNNUHBI (MOAYnS).
9.1 OcHOBHasa nuTepartypa:

1. ®uxrtenronsil .M. OcHOBBI MaTeMaTHuecKoro aHanm3a: (yueo.)7-e us.,crep.-CaHkT-
[TerepOypr:Jlane. — 4.1 ;4.2. 2005.

2. UnwuH, B.A. Matemaruueckuii ananu3 Y.1, Y.2 [Dnextponnsiii pecype] / Unbun B.A., Canos-
anunit B.A., CennoB b.X. — M.:U3narensctBo FOpaiit, 2015 — 357 c. I'pud YMO. Pexxum

nocryma http://www.biblio-
online.ru/themetic/?15&id=urait.content.5DD4321C-42BF-AF93-

29CC4E9DAQ72&type=c_pub (marta obpamenus 12.10.2014)

9.2 lononHuTenbHaa nuTepartypa:

1.

HemupoBuu b. I1. COopHUK 3a/1a4 ¥ yIIPAXKHEHHHA 110 MAaTEMaTHYECKOMY aHAIH3Y | y4eO.
noco6ue ans By3os/ b. I1. Jlemunosuu. -Mocksa: ACT, 2009 .-558 c.

3anopoxer I'. M. PykoBoJICTBO K pellIeHHI0 33/1a4 IO MAaTEMAaTUYECKOMY aHalu3y : yueo.
nocobue/ I'. U. 3anoposxer. -5-e uzf., crepeotut. - Cankr-IlerepOypr: Jlans, 2009 .-464 c.

9.3 UHTepHeT-pecypchbl:

1.

Merouueckie peKOMEHIAIMHY 110 HATMCAHUIO pedepara.
http://www.hse.spb.ru/edu/recommendations/method-referat-2005.phtml

Pedepart (BbIOOp TEMBI, CTPYKTYpa)
http://shkolazhizni.ru/archive/0/n-24860/

EI[I/IHOG OKHO JOCTYIIa K O6pa3OBaTeJ'ILHBIM pecypcam
http://window.edu.ru/window/library

Caiir, OCBSIIEHHBIH MaTEMaTHKe U MaTemMatukam http://math.ru
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http://www.biblio-online.ru/thematic/?15&id=urait.content.5DD4321C-DD8D-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/thematic/?15&id=urait.content.5DD4321C-DD8D-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/thematic/?15&id=urait.content.5DD4321C-DD8D-42BF-AF93-29CC4E9DA072&type=c_pub
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http://www.biblio-online.ru/thematic/?15&id=urait.content.5DD4321C-DD8D-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/thematic/?15&id=urait.content.5DD4321C-DD8D-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/thematic/?15&id=urait.content.5DD4321C-DD8D-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/thematic/?15&id=urait.content.5DD4321C-DD8D-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/thematic/?15&id=urait.content.5DD4321C-DD8D-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/themetic/?15&id=urait.content.5DD4321C-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/themetic/?15&id=urait.content.5DD4321C-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.biblio-online.ru/themetic/?15&id=urait.content.5DD4321C-42BF-AF93-29CC4E9DA072&type=c_pub
http://www.hse.spb.ru/edu/recommendations/method-referat-2005.phtml
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://shkolazhizni.ru/archive/0/n-24860/
http://window.edu.ru/window/library
http://math.ru/

10. MepeyeHb UH(OPMALIMOHHBLIX TEXHONOIUM, UCMONb3YeMbIX NPU OCyLIeCTBNEHUN 0Opa-
30BaTeNbHOro npouecca No AUCLMNnHE (MOAYNIo), BKNOYas nepeyeHb NPOrpamMmMHOro
obecneyeHns U MHPOPMALMOHHBIX CNPABOYHbIX CUCTEM (MPU HEOOXOAUMOCTH).

I[TAKETBI ITPUKJIATHBIX TTPO®ECCHUOHAJIBHBIX ITPOI'PAMM (TIITIIIT)
1. Microsoft Excel. Bctpoennbie MaTemaTiueckue (GyHKIUH.
Microsoft Word. Berpoennsiii peaktop hopmyit.
3. Microsoft PowerPoint.

N

B OpraHu3ann yqe6Horo mponecca HeO6XOI[I/IMBIMI/I ABJIAKOTCA CPCACTBA, obecneyuBaro-
IKUe ayAMOBU3YaJIbHOC BOCIIPUATHUC yqe6Horo Marcpuaia (CHCHH&J’IH?»PIPOB&HHOC JACMOHCTpalu-

OHHOE 000pYyIOBaHUE):
U nocka u Men (uin 0oJjiee COBPEMEHHbBIE aHAJIOTH),

7 cHaigomnpoeKTOPBI WM MYJIbTHMEIUHHBIE TIPOCKTOPHI,

7 KOMITBIOTEpPHI (U1 epeiadn, IOUCKa, U3yYeHUsI MaTepuaa, Uil KOHTPOJIS 3Ha-
HUM U 11p.).

7 MUKpO(OH M COOTBETCTBYIOIINE YCTAHOBKHU (17151 paOOTHI B OOJIBIINX ayTUTOPHIX
C MHOTOYHCJIEHHBIMH TPYTIIAMU CTYJICHTOB).

11. TexHunyeckue cpeacrtea U matepuanbHO-TeXHNYECKOe obecneyeHue AUNCUUNIINHbI (MO-
Ayns).

JlexuMOHHBIE M NPAKTUYECKUE 3aHATHUS NPOBOAATCS B CICLUAIM3UPOBAHHBIX ayIUTOPUIX,
OCHAIIEHHBIX MYJIBTUMEJUIMHON TEXHUKOH. J[0ImyCcKaeTcss NCoab30BaHUE HHTEPAKTUBHON J10C-

KH.



Utorosasa matpuua B3aMMOCBA3U BCeX yacrei paﬁoqeﬁ nporpammbl gncCUnnInHbI

MpunoxkeHuneA

1 2 3 4 5 6 7 8
Komne- KBanndukaumoH- OnucaHue 3HaTb YmeTb Bnagetb Buabl MNepwnog,
TeHumA Hoe TpeboBaHMe NPW3HaKoB y4ebHbIX MN3yyeHunn
(npu3Hak npodec- | nposBaeHUs 3aHATUI
CMOHasbHOW aes- KOMmMNeTeH-
TeNbHOCTN) LM
YKa3biBa- | YKa3blBaeTcA COOT- YKa3sblBa- YKa3blBa-
eTcs Ho- BETCTBYIOLLLEE KBa- oTCA HO- eTcs Ho-
Mep Kom- | AMdUKauMOHHoe Mmepa Tem, | mep ce-
neteHuuu | TpeboBaHue nabopa- mecTpa
TOPHbIX, WU He-
npakTuye- | genu
CKux pabor,
KOHTPO/b-
HbIX paboT
N UHBIX BU-
00B yyeb-
HbIX paboT
CnocobHocTb pop- | CNnocobHOCTb | OCHOB- Haxo- Bnagetb Tema 3.2 3
MYAMpPOBaTb, AOKa- | AOKa3blBaTb | HOM OnTb pasnuny-
NnK-3 3blBaTb, AE€Ta/lbHO | yTBEpPXKAe- Kpyr MeToAbl | HbIMU Me-
0b60CHOBbIBATbL Ma- | HUs, Tpeby- npo- pele- TOAaMM
TemaTnyeckue olwme otpa- | 6aem, HMA OC- | AOKasa-
yTBEepXAeHnA 60TaHHbIX BCTpe- HOBHbIX | TE€NbCTB U Tema 2.4 4
HABbIKOB U yato- TMNOB yTBEpKAE-
YMEHWM LMXCcA B | 3a4ay, HUM
maTte- BCTpe-
MaTuKe | 4yato-
LLMxca B
marte-
MaTuKe
CnocobHocTb ne- CnocobHocTb | 3HaTb YmeTb CNocobHo-
pexoauTb OT yCBO- | MO/Ib30BaTb- | OCHOB- BblOK- CTbHO K Ca-
€HMA roTOBbIX 3Ha- | CA cUCTEMA- | Hble paTb U mocTos-
OlK -3 HUI K OBIaEHUIO | TUYECKMMU MeToAbl | Npume- | TeNbHOM K
MeTolaMU Nony- 3HaHUAMMU n cno- HATb B Hay4HoO-
YeHMA HOBbIX 3Ha- no Hanpas- cobbl npo- nuccneno-




NeHuto gen-
TeNbHOCTY;
6a3oBbIMUK
HaBblKamu
nposeaeHnn
Hay4Ho-
nccnenoBsa-
TeNbCKUX
paboT no
npeanoXKeH-
HOM Teme

noucka
n cu-
cTeMa-
TM3aumm
nHpop-
maumm

deccu-
OHanb-
HOW pe-
ATeNb-
HOCTU
3Kcne-
pUMmeH-
TaNb-
Hble U
pacyert-
HO-
Teope-
THye-
CKMue
MeToab
nccne-
JoBa-
HUA

BaTe/1bCKOM
paboTte




Nnct nsmeHeHum:

BHeceHbl U3MEeHEeHMA B YaCcTH NYHKTOB

MpoTokon 3acenaHna Kadegpbl No _ oT « » 20 r.

3aseaytowmin kKadegpon
/ /

(nodnucs) (®.4.0.)

N3meHeHMa o4o0bpeHbl y4ebHO-METOANYECKMM COBETOM
daKkynbTeTa.

(k Komopomy omHocumca Kagedpa-cocmasumers)

MpoToKkon 3acegaHma Ne oT « » 20 .

MNpeacepatens yLIE6HO-MeTOp,MLIeCKO ro coBeTa

/ /

(nodnucs) (®.4.0.)

N3meHeHnn 0f06peHbl y4ebHO-METOANYECKMM COBETOM
dakynbTeTa

(K KOmopomy omHocumcsa O0aHHoe HarnpaesieHue ﬂOd?OI‘T)OBKU/CﬂeqUGfleOCfnb)

N pencenartenb yLIEGHO-MeTO,CI,W-IECKO ro coBeTa



(noonuce) (®.4.0.)

N3meHeHnso06peHbIYY4ebHO-MeToAMYECKMM COBETOM YHMUBEPCUTETA

npotokon Ne OT « » 20T

Mpeacenatens YyebHO-MeTOANYECKOrO COBETA YHUBEPCUTETA

(nodnucs) (®.4.0.)



AHHOTAUMUA
paboueit nporpammbl 4UCLUNAUHDI

«MaremaTuuecKkuit aHanmns»

OcHoOBHOM NpodeccHOHATBHOI 00pa30BaTeJIbHONH MPOrPAMMBbI

aKagemMmun4yeckoro 6aKanaBpMaTa

HanpasneHue noarorosku 01.03.01 MaremaTtuka

Lienb M3yyeHUsa 4UCLUNAUHDI

Llensmn ocBoeHMa AUCUMNINHbI « MaTtemaTuyeckmMii aHa-

NIM3» ABNAIOTCA:
- M3y4YeHMe TeOPUM MHOMKECTB U1 YMUCIOBbIX QYHKLUNIA;
- npeaensbl, NPoM3BoAHbIe U gnddepeHLmantl;
-HeonpeAeNeHHbIN U onpeaeneHHbl MHTerpansbl;
- MeTpMYecKne NPoCTPaHCTBa;
- GYHKLMN MHOTMX NEPEMEHHbIX;
- yncnosble, GyHKLMOHANbHbIE PAAbl U paabl Pypbe;
- KpaTHblE U KPMBOJIMHENHbIE MHTErpabl;

- dopmynbl CToKca, Maycca-OcTporpasckoro/

MecTo ANCUMNAUHDI B CTPYKTYpe
onon

OncumnamHa ABNseTca 04HON U3 OCHOBHbIX AUCUMNAMH Ha3o-
BoW (obLienpodeccnoHanbHoM) YacTn NpodeccMoHaNbHOIo UUKa
y4yebHoro naaHa noAroToBkM 6akanaspa no HanpasnaeHuto 01.03.01.
«MaTtemaTtmka». QucumnamHa «MaTtemaTUyecKkuii aHaan3» aBnseT-
€ NPOAO/MKEHMEM 3/1IEMEHTAPHOM MaTeMaTuKK. [nsa ee U3yyeHus
HeobxoaMMbl 63a30Bble 3HAHMA KYPCOB 3/1IEMEHTAaPHON MAaTEMATUKM,
aHaINTUYECKOWN reoMeTpumn 1 anrebpbl. JaHHas gucumnanHa asas-
€TCA NPeALLIecTBYOLWEN ANA U3YYEHNA CNEAYIOLNX AUCLUNINH:
«Teopua BEPOATHOCTEN U MaTeMaTUYecKasa CTaTUCTUKa», «MaTtema-
TUYECKME METObl B SKOHOMMUKE», «Teopus nrp», «0bbIKHOBEHHbIEe
anddepeHuManbHble ypaBHEHUA», « DYHKLUMOHANbHbIN aHaAn3» u

Ap.

KomneteHuum, popmupyemblie B
pesynbTaTe 0CBOEHUA yuebHoW
ANCUUINIUHDI

Mpouecc M3yyeHnsa AMCLMNANHBI HanpaBaeH Ha dopmuposa-
HUWe cneayowmx obLEeKYNbTYPHbIX, 06WwenpodeccMoHaibHbIX U
npodeccnoHanbHbIX KOMMNETEHLWIA:




OK-7- cnocobHOCTb K camoopraHmsauumn 1 camoobpasosa-

HUIO;

OMNK-1 - roToBHOCTb MCNOAb30BaTb PyHAAMEHTA/IbHbIE 3HA-
HMA B 06/1aCTM MaTEMATUYECKOrO aHaNN3a, KOMMIEKCHOTO U QYHK-
LUMOHANbHOIo aHaNM3a, anrebpbl, aHANUTUYECKOW reomeTpun, and-
bepeHLManbHON reoMeTprm 1 Tononorumn, andodepeHLmanbHbIX
YPaBHEHWM, ANCKPETHOM MaTEMATUKN N MaTeMATUYECKOMN IOTUKN,
TEOPUU BEPOATHOCTEN, MAaTEMATUYECKOM CTAaTUCTUKM U CYHANHbIX
NPOLLECCOB, YNCNIEHHbIX METOZOB, TEOPETUYECKON MEXaHUKN B By-
aywein npodpeccMoHaNnbHON AeATeNbHOCTY;

MK-1 - cnocobHoCTb K onpeaeneHunto obuwmnx ¢popm 1 3ako-
HOMEpHOCTEeM oTAeNbHOM NpeaMeTHOM 061acTy;

MK-2- cnocobHOCTb MaTeEMaTUYECKK KOPPEKTHO CTaBUTb
eCTeCTBeEHHOHay4Hble 3a4a4Mn, 3HaHME NOCTaHOBOK KNaCCUYEeCKUX
33434 MaTeMaTUKu;

MK-3- cnocobHOCTb CTPOro AoKasaTb yTBEPKAEHUe, chopmy-
NIMPOBaTb pesynbTaT, yBUAETb CNeACTBUA NOJYYEHHOTO pe3ybTaTa.

3HaHUA, YyMEHUA U HaBblKK, No-
Nlyyaemble B npouecce M3yyeHus
AVUCLUNAUHDI

B pesynbTaTe U3yuyeHUA AUCLUNINHDI CTYAEHT A0/IKEH:

- 3HaTb: OCHOBHblE ONpeaeNeHnsa U NOHATUA TEOPUM, YMETb
NPUBOANTL UX UANKOCTPUPYIOLLME NPUMEPDI.

- YMeTb:Haxo4uTb Npesebl, NpomssoaHble u anddepeHuma-
Nbl. BbluMcnATL HeonpegeneHHble, onpeaeneHHble N HecobcTBeH-
Hble MHTerpanbl. HaxoAWTb YCAOBHbIN 3KCTpemym. PaboTaThb C umnc-
NOBbIMU U GYHKLMOHANbHBIMU pAAAMMU.

- BNlageTb: cnocobamm opmeHTauumn B NpodeccMoHasbHbIX UC-
TOYHMKaX MHbOPMALMK (3KypPHaNbI, CaliTbl, 06pa3oBaTeibHble Nop-
Tanbl U T.4.); cnocobamm B3aUMOAENCTBUA C APYrMMM cybbeKkTamm
06pa3oBaTeIbHOTO NPOLLECCA; PA3/IMYHBIMU CPEACTBAMU KOMMYHU-
Kauumu B npodeccMoHanbHOM Nesarormyeckoi AesTesibHOCTY.

CoaeprkaHue AUCLUNIUHDI

Pasgen 1.

[JelcTBuUTeNbHbIE YMCIa, GYHKUMK, Npesensl.




Paspen 2.

HeonpeaeneHHbln 1 onpeaeneHHbln MHTerpan. Metpuyeckue
npocTpaHcTBa. HeABHble GyHKLUN.

Paspnen 3.

Yucnosble pAaabl. quHKLI,VIOHaJ'IbeIe nocnenoBaTeNbHOCTU U
pAagbl. CreneHHble pAObl U pAabl dJypbe.

Pasgen 4.

NHTerpansbl, 3aBUCALLME OT NAapPaMeTPOB. I1epoBbl UHTErpa-
Nbl. MpeobpasoBaHua Pypbe. ACUMNTOTUYECKUE PA3NOMKEHMA.

Pasgen 5.

KpaTHble nHTerpanbl PumaHa. HecobcTBeHHble KpaTHblE UHTe-
rpanbl. KpuBble 1 KpUBOAMHENHbIE UHTErpasbl. MoTeHLManbHO-
BEKTOPHble nons. Popmyna MpuHa.

Paspen 6.

®opmyna CtoKkca n popmyna laycca-Octporpaackoro. Obuian
dopmyna Crokca.

06bem AUCUMNAUHDBI U BUADI
yuyebHoii paboTbl

Bup yuyebHoit pa- |Bcero |lcemectp |2 ce- 3ce- [4ce-
60Tbl yacos MecTp  [mecTp |mecTp
Ob6wasn Tpy- 900 263 245 326 362
0EMKOCTb AMCLM-
NJIVHbI
AyauTtopHbie | 378 108 90 90 90
3aHATUA
JNekuun 144 36 36 36 36
MNpakTnye- 234 72 54 54 54

cKue 3aHATMA (MN3)

KoHTponb 8 2 2 2 2
CaMOCTOATENbHOM
paboTbl (KCP)

Camocros- 424 43 61 142 178
TenbHan paboTa

dopmbl TeKyLLero U pybexkHoro

prnnosble ANCKYCCUK, TeCTbI, AOMALWUHUNE 3a4aHUNA, NPE3EH-




KOHTpPOAA

Taummn, pedepaTbl

dopma NPOMEKYTOUHOIO KOH-
Tpons

1,2,4 cemecTp — 3K3amMeH; 3 cemecTp - 3a4eT







