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YTBEPXKIAIO:
Jekan dakyMprera MaTEMaTHKH

[TporpamMma yueGHO#M auciMIuMHBl «MaTemaTH4ecKuil aHaIN3» COCTaBJIeHa Ha OCHOBAHHMH
I'ocynapcTBEHHOr0 00pa30BaTENLHOr0 CTAHAAPTa BBICIIEro MPO(EcCHOHANIBHOr0 0Opa3oOBaHHs
(rocC BI1O) Joneukoi Hapoano#t PecniyGiuku (JIHP) no HarpaBlIeHHIO
noarotoskn01.03.01Maremarika, yTBEepXKIE€HHOro mpHkazoM MuHHCTEpcTBa 00pa3soBaHHs H
nayku JTHP ot 04 anpens 2016 r. Ne 281;

[lopsinka opraHM3anud ydeGHOro mpomecca B 00pa3oBaTENbHBIX OpraHH3alMAX —BBICIIETO
npodeccuonansroro obpaszosanus Jlonenkoi Hapomnoit PecryGivku, yTBEpKIAEHHOTO MPHKA30M
Munucrepersa obpasosanus ¥ Haykd JTHP Ne 1171 ot «10» Hos6ps 2017 r.;

yueGHOro MiaHa W OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBI BBICHIETO MPOPECCHOHATLHOTO
obpasoBanns Hanpasinenus mnoarorosku 01.03.01Maremarnka,pazpaboranneix B [OY BIIO
«JloHenKHii HAllMOHAIBHBIN YHHBEPCHTETY.

PazpaboTumnk:

ITpodeccop, 3aBeayrowmuit kadeapoi

MaTeMaTHYeCKOro aHaIu3a

n i depeHIMATBHBIX YpaBHEHUH %( But.B. Bomukos

ITporpamMma yueGHOM AMCUMIUIMHBI yTBEP)KICHA Ha 3ace/laHuu Kadeapbl MaTeMaTH4YeCKOro
aHanu3a U qudepeHnanbHbIX YpaBHEHHH

[Tpotoxon Ne 10 ot «09» anpens 2020 r.
3asenytouuii Kadeapoii ?0/ Bur.B. Bosnukos

IMporpamma y4eGHON JAWCHHMIUIMHBI of00peHa  y4eOHO-METOJMYECKOW KOMHCCHEH
(haxynbTeTa MaTeMaTHKH U HHOOPMALMOHHBIX TEXHOJIOIHI
[Tpotokon Ne 8 ot «15» anpens 2020 r.

Ipencenatens yue6HO-METOAMYECKOMN W
KOMHCCHH (paKyJIbTeTa JL.U. CensixoBa
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1. OBJACTB IPUMEHEHMS U MECTO JUCHUIIIMHBI B YYEBHOM
MPOLIECCE

Vyebnas gucouiuiiHa «MareMaTH4ecKnii aHaiau3» OTHOCUTCA K 0a30BOM 4acTH

po¢eCCHOHAIIBHOTO OJI0Ka.

Coneprxkanue TUCUUILTAHBI SIBISETCS JJOTHYECKUM MPOJAOHKEHUEM COJIepKaHUs JUCITUTUINH:
- Anrebpa u Hauaja aHajau3a Kypca CpeIHel MKOJIbL;

- I'eomerpus cpeaHen MKOJIbI;

AnreOpa BBICIINX y4EOHBIX 3aBE/ICHUN;

- AHanuTHueckas reOMeTpHsl BBICIINX yUEOHbIX 3aBEACHUN
1 GOPMHPYET OCHOBY ISl OCBOSHHSI JUCIIUIUIHH:

- JuddepeHnnanbHpie ypaBHEHHS;
- KomitekcHbIN aHamu3;
- OYHKIIMOHATIBHBIN aHAIN3;

- Teopus BEpOATHOCTEN U MaTeMaTU4ECKasl CTATUCTHKA,;

- VYpaBHeHMS] MaTeMaTU4YECKON (PU3HKHY;

- BapI/IaIII/IOHHOC HCYUCJIICHUEC U MCTO/AbI OIITUMU3AIINN,

- YucieHHble METOIBI.

2. CTPYKTYPA JUCHUIIVIMHBI

Xapaxmepucmuka y4eoHoil OUCYUNIUHBL

Hanpasnenne noarotoBku

01.03.01 Maremaruka

[Tpodus O6mmit
OO6pa3oBarenbHas IporpaMMa OakanaBpuaT
Kpamdukarmst OaxasiaBp
KonmuecTBo conepikaTenbHbIX MOAYICH 4

JucuuruimHa 6a30Boi / BApUATHBHOM YacTu
00pa3oBaTeNbHON IPOTrPAMMBI

[IpodeccrnonanbHbIi 010K, 6a30Bas 4aCTh

®opmbl kouTpost (MK, sk3amen, 3auer)

4 MOZTyNTBHBIX KOHTPOJIS, 4 MUCHhbMEHHBIX
sk3amena (1-4 cem.)

MokasaTem ouHas popma 3aouHas Gpopma
oOyueHus oOyueHus

KonndecTBo 3aueTHbIX eArHUIL (KPEAUTOB) 28,5
T'ox monroroBxu 1,2
Cemectp 1,2,3,4
KommuecTBo yacos 1044
- JIEKIITUOHHBIX 276
- IPAKTUYECKUX, CEMUHAPCKUX 208
- 1a00PaTOPHBIX 68
- CAaMOCTOSATENbHOM paboThI 492

B T.4. UHAMBHIyaJIbHOE 3a/1aHHE -
HenenpHOE KOTWMYECTBO YacoB, 14,9

B T.4. ayJAUTOPHBIX 8

3. OINUCAHHUE JUCHOUIIJINHBI

Heau u 3axaun

I]ens — pazBuTHE y CTYJEHTOB a0CTPAKTHOTO U JIOTMYECKOT'O MBILIUIEHUS, MATEMAaTHYECKOTO
Kpyro3opa M KyJIbTYpbl, O3HAKOMUTH CTYJEHTOB C COBOKYIHOCTBIO MAaT€MaTHMYE€CKUX 3HAHWM IPO
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MOCIIE0BATENbHOCTH U (DYHKIMU M WX CBOWCTBA, MPOU3BOJHYIO M WHTETpal U MX MpPUMEHEHUS,
YHUCJIOBBIE U CTEIICHHBIE PSI/IbI.

3aoauu — NOIrOTOBUTH CTYACHTOB K MIPUMEHEHUIO TIOJYYEHHBIX 3HAHUN K PELICHUIO 3a/1ay,
YCHEIIHOTO U3YYEHHUSI CIICTYIONINX MAaTEMaTHUYECKUX KYpCOB.

TpeGoBanus K _pe3yiabTaTaM OCBOEHUs] AUCHMILIMHBI. [Ipoliecc M3ydeHHS MUCIUTUTHMHBI
«MaTtemMaTH4eCKHi aHaIn3» HampaBieH Ha (OPMUPOBAHUE HIEMEHTOB CIEAYIOINUX KOMIETCHIIUN
B coorBerctBuu ¢ ['OC BIIO /IHP no nanpasnenuto noaroroBku 01.03.01 Maremaruka u
OCHOBHOI ~ 00pa30oBaTeNIbHOM  MpOrpaMMbl  BBICHIETO  Mpo(deccHOHANIbHOTO  00pa3oBaHUs
HanpasisieHus noarorosku 01.03.01 Marematuka:

a) oowexynomypuvix (OK): cnocoOHOCTHIO K KOMMYHHUKAIIMM B YCTHOH W TNMHCHbMEHHOU

dopmMax Ha PYCCKOM M WHOCTPAHHOM SI3bIKAaX Il PEIICHHs 3a7ady MEXJIMYHOCTHOTO U

MEXKyIbTypHOro B3aumojeictBusi (OK-5); cmocoOHOCThIO K caMOOpraHu3alud |

camoob6pazoBanuto (OK-7);

0) oobwenpogeccuonanvnvix (OIIK): criocOOHOCTBIO HCHOIB30BaTh (yHIAMEHTAIbHBIC

3HaHUS B 00JIACTH MAaTEeMaTHYECKOTO aHAN3a, KOMIUIEKCHOTO M ()yHKIIMOHAJIFHOTO aHAJIN3a,

anreOpbl, aHATUTUYECKOW TreoMeTpuu, AuddepeHnnaIbHol TeOMETpUUd U TOMOJIOTHUH,

Qg epeHnaIbHbBIX YpaBHEHUH, IUCKPETHOW MaTeMaTWKH M MaTeMaTHYeCKOW JIOTHKH,

TEOpUHU BEPOSTHOCTEH, MATEMATUYECKON CTATUCTUKU U CIy4allHBIX MPOLIECCOB, YHCICHHBIX

METO/IOB, TEOPETHUECKOM MEXaHUKH B Oyaymiel npodeccnonanpuoit aestensHoctu (OIMK-1);

CIIOCOOHOCTBIO pellaTh CTaHAApPTHBIC 33Ja4d MPOQPECCUOHANBHON NEATEIbHOCTH Ha OCHOBE

UHPOPMALIMOHHON W OuOImorpaduyeckoil KylIbTypbl ¢ NpPUMEHEHHEM HH(OpMaIOHHO-

KOMMYHHKAITUOHHBIX TEXHOJOTHMM M C Y4eTOM OCHOBHBIX TpeOoBaHUI HH(POPMAIMOHHOI

6e3onacunoctu (OI1K-2);

8) npogheccuonanvuvix (I1K):

HAYYHO-HMCCJIeI0BaTeIbCKAS /IeSITeIbHOCTh: CIIOCOOHOCTBIO K ONPEAEIEHUIO 00X
dbopM H 3aKOHOMEpHOCTEH oTaenpHOM mnpeamerHoit obmactu (ITK-1); crmocoOHOCTBIO
MaTeMaTUYeCKH KOPPEKTHO CTaBUTh ectecTBeHHOHayuHble 3amaun (I1K-2); cmocobHOCThIO
CTpOro J0Ka3aTb YTBEp)KICHHE, CQOPMYIHPOBAaTh pE3ysbTaT, YBUJIETb CIEACTBUS
nosydeHHoro pesynbTaTta (I[1K-3); cmocoOHOCTRIO TyOIUYHO TIPEACTABISATH COOCTBEHHBIE U
u3BeCTHbIE HayuHble pe3ynbTatel ([TK-4);

NPOU3BOJACTBEHHO-TEXHOJIOTHYECKAsl J1eATEJbHOCTh: CIOCOOHOCTh HCIOJIb30BATh
METOJbl MAaTEMaTUYECKOTO M  AJTOPUTMHYECKOIO  MOJEIMPOBAaHUSA IPU  PELICHUU
TeopeTndeckux u mnpukiaaHbix 3agad  (IIK-5); cmocoOHocThio mepemaBaTh pe3ynbTaT
NPOBEIEHHBIX (U3UKO-MATEMATHUYECKUX M MPHUKIATHBIX MCCIEIOBAHUN B BHUJE KOHKPETHBIX
pEeKOMeH1allni, BBIPa)KEHHOM B TEpMUHAX MTpeIMeTHOM o0macTu uzydasuerocs sisienus (I1K-
6);

OPraHM3allMOHHO-YIIPABJeHYeCKas /IesTeJbHOCTh: CIIOCOOHOCTBIO HCIIOJIB30BAThH
METOABl ~MaTeMaTU4YecKOro M  aJrOPUTMHMUYECKOrO  MOJCIUPOBAHHUS IPH  aHaIU3e
yIOpaBiIEHYECKUX 3ajjad B HAy4YHO-TEXHHYECKOW cdepe, B DJKOHOMHUKE, Ou3HeEce U
ryMaHUTapHbIX oOnactsax 3Hanuil (I1K-7).

B pesyabTare nzyueHns y4eOHON AUCHUIVIMHBI CTYICHT 10JIZKEH
3Hamy:

— OCHOBHBIE TOHSTHS, OIpPENEIEHUS] M CBOICTBa OOBEKTOB MaTEMaTHYECKOTO
aHaImn3a;

— (GOpMYIHMPOBKH U JOKa3aTeIbCTBA YTBEPXKAECHUH, METOIBl UX JOKA3aTelbCTBa,
BO3MOXKHbIE CcQepbl HMX CBA3M M MPWIOKEHHUS B Jpyrux oO0jacTsx
MaTEMaTUYECKOT 0 3HaHUS U JUCLUIUIMHAX €CTECTBEHHOHAYYHOI'O COEPIKAHMUS;

ymembp:



— JOKa3bIBAaTbhb YTBCPXKIACHHA MAaTCMATUYCCKOI'0 aHAJIN3a,

— peuiaTh 3aaa4 MaTCMaTUICCKOTO aHAJIN34a,

— YMCTb INPHUMCHATH IMOJYYCHHBIC HABBIKHM B JAPYTIUX 001acTIX MaTeMaTHYECKOIO
SHAHUA 1 JUCHUIIJIMHAX CCTCCTBCHHOHAYYHOI'O COACPIKAHUA,

eénaoemsp:

— anmnapatomM MaTéMaTU4CCKOI'o aHajin3a,

— METOoJaMM A0Ka3aTcJIbCTBa YTBepH(ﬂCHHﬁ;

— HaBbIKaMM NPHUMCHCHUSA 3TOI'O B APYIrUX 00JIaCTSIX MAaTEeMaTUYCCKOrO 3HAHUS U
JUCHUIINIMHAX €CTCCTBEHHOHAYYHOT'O COACPIKAHMS.

4. COIEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIUU YYEBHOI'O

B kypce mucuMIuIMHBI

ITPOLOECCA

«MaremMaTnuecKui aHaIH3» NpeaAyCMOTPCHBI JICKOWMOHHBIC,

1a00paTOpHBIE U MPAKTUYECKHE 3aHATHA, a TAKKE CaMOCTOsATENbHas pabora cryaeHToB. Kpome

TEMATUYECKUX JIEKIHM B KypCc€ TaKXC IPEAYCMOTPCHBI

o030pHBIe JeKuuu. B pamkax

CaMOCTOSITENIbHOW pabOThI CTYIEHTHl OTPabaTHIBAIOT M 3aKPEIUIAIOT HABBIKM PEIICHHUS 3afad 1o
MaTepuaiy Kypca, BBIIOJHSIOT WHAMBHUIYyalbHblE Pa0OTh, a TAKXKE HU3Y4alOT JIOMOJHUTENIBHYIO

JUTEPATYPY.

HopsiakoBbIi
HOMeEp U TeMa

Kparkoe conep:xanmne TeMbl

Cooepircamenwvuutii Modyns 1

Tema 1.BBenenue

JleCTBUTENBbHBIE YHCIIA, TOYHBIE TPAHHU, IOCIECAOBATEIBHOCTH

B aHAJIH3 (mpemen, cBoiictBa). @DyHkuuu  (cBoiicTBa, TrpaduKH, Mpered,

HENPEPHIBHOCTH)
Tema [IpousBonnas, auddepenunan, mnpasuna auddepeHIIpoBaHNUs,
2.]Ilu¢pdepennuan | Tabnmna NPOU3BOAHBIX, CBOHCTBa Au(QepeHIrpyeMbIXx  (QYHKIUH,
bHOE MCYHCJIEHHEe | PUMEHEHUE MPOU3BOIHOM
(pynxuun oaHoi
nepeMeHHOon

Cooeporcamenvuutit Modyas 2

Tema 3. Ormpenenenne, CBOWCTBA, TabMWIla  WHTETPajioB,  METOBI
HeonpeneseHHblii | UHTETPUPOBAHUS
HHTErpaJj

Tema 4. Nnterpan
Pumana

Omnpenenenue, CBONCTBA, YCIOBUsS MHTETPUPYEMOCTH, BBIYMCIICHUE,
IIPUMEHEHHE

Tema

5. ludppepenumnaln
bHOE HCYHCJICHUE
(pyHxkuuit MHOTHX
nepeMeHHbIX

Tononorust R™, npenen, HENPEPHIBHOCTh, CBOUCTBA HENPEPHIBHBIX
GyHKIMH, TPOM3BOAHAS 10 HANPABJICHUIO, YacCTHBIE ITPOM3BOJHBIE,
mubdepeHman, TpagueHT, NPOou3BOAHbIE W uddepeHInanbl BBICIINX
MOPSAKOB M CJIOXHBIX (QyHKuMi, ¢opmyna Teinopa, 3KcTpemMyMm u
YCIIOBHBIM 3KCTpeMyM, HauOousiblliee W HaMMEHbIIee 3HAYEHUs, SIKOOUaH,
TeopeMa O HesIBHOM QyHKIINH

Cooeporcamenvuutii mo0dyap 3

Tema 6.YUncaoBbie
PAAbI

CaoiicTBa pAAOB, IPU3HAKU CXOAUMOCTH

Tema
7. DYHKIMOHAJILH
ble

PaBHOMCpHa}I CXOOUMOCTD, IMPU3HAKU paBHOMepHOﬁ CXOOUMOCTH,
CTCIICHHBIC PAJbI U UX CBOMCTBaA




mocjaea0BaTe/JIbHO
CTH U pAABI

Tema 8. KpaTtHbie
HHTErpajibl

Onpenenenue, reoMeTpudeckas CBOMCTBA,

BBIYHCJICHHUC, 3aMCHA IICPEMCHHBIX

HHTEpIIpeTanus,

Tema
9. KpuBOJIHHEHHBI
€ HHTerpajbl

Ornpenenenusi, CBOMCTBA, BRIUUCICHUE, TPUMEHEHUS

Cooepocamenvhotii Mooyb 4

Tema
10.11oBepXHOCTH
ble HHTErPaJibl

Ornpenenenusi, CBOMCTBA, BBIUUCICHUE, MPUMEHEHUS, SJIEMEHTHI
TEOPUU TIOJA

Tema
11.HecoOCTBEHHBI
€ HHTerpaJbl

Omnpenenenusi, MPU3HAKA CXOJUMOCTH, MHTETPall C MapaMeTpoM,
paBHOMEpHasi  CXOJUMOCTb;  HENPEPBIBHOCTh, HHTETPUPOBAHUE U
nubdepeHIrpoBaHme 1Mo napaMeTpy; HHTErpalsl Dilepa

Tema 12.Panbl 1
npeodpazoBaHue
Dypbe

Omnpenenenust, CBOICTBa, IPUMEHEHHE.

TemaTnuyeckuii mian

CoaepskareJbHbIH MOAYJIb 1

KosanyecTBo yacos
OuHas ¢opma 00yueHust 3aounasi popma oOyuenust
B T.4. B T.U.
o o ; = [0 O ! ant
Ha3Banus cojiepaaTebHbIX S|z 24 48 | 2 224 B
MopyJieil u Tem ol =| 5| & 8988 2| =| 8| &84 81
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Tema 1.BBenenne B anaau3 | 150 | 40 | 20 |20 | 70
Tema 2. luddepenunanbHoe
HCYHCIeHHe PYHKIIUH 124 | 32 | 16 | 16 | 60
OJIHO¥ epeMeHHOo
Hmozo
no cooeprcamenbHoOMy 274 | 72 | 36 | 36 | 130
mooynio 1
Tema 3. HeonpenejeHHbIH 0 | 20| 10 10! 20
HHTErpaJj
Tema 4. Unterpan Pumana 70 | 20 | 10 | 10| 30
Tema 5.quddepeHunansHoe
HCYHC/IeHHe PYHKIHNH 98 | 24 | 12 | 12| 50
MHOTHX IlepeMeHHbIX
Hmozo
no cooepoicamenbHoMy 248 | 64 | 32 |32 120
Mooynio 2
Tema 6.UncnoBble psabl 60 | 16 | 16 28
Tema 7.PYyHKUMOHAJIbHbIE
MmoCcj1e10BaTEeJILHOCTH 1 60 | 16 | 16 28
pSAbI




Tema 8.KparHbie 76 | 24 | 24 28
HHTErpajbl
Tema 9.KpuBosmHeiiHbIe 60 | 16 | 16 28
HHTerpaJibl
Hmozo
no cooepiicamesbHOMY 256 | 72 | 72 112
Mooynio 3
Tema 10.11oBepxXHOCTHBIE 2 | 2| 2» 44
HHTEerpaJibl
Tema 11.HecoOcTBEHHBIE 90 | 26 | 26 44
HHTEerpaJibl
Tema 12.Psinbl 1 76 | 20 | 20 42
npeodpasosanue @ypbe
Hmozo
no cooepocamenbHoOMy 248 | 68 | 68 130
Mmooynio 4
Bcezo no oucyunaune 1044 | 276 | 208 | 68 | 492

5. METOAUYECKHUE PEKOMEHJAIMU JJIA ITIPOBEJAEHUA JEKIIMOHHBIX,
INPAKTUUYECKHUX U IABOPATOPHBIX 3AHSATHUI

Y4eOHblii MaTepualnl JUCHUILUIMHBL ‘“‘MareMaTH4ecKuil aHanmu3” CrpynmupoBaH BOKPYT
CIIEAYIONIMX TEeM: BEIIECTBCHHBIC YHCIA, TEOpUS NPEIENOB, HEMPEPBIBHOCTh (DYHKIIHH,
muddepeHMaIbHOe  UCYUCIEHHE, OCHOBHBIE TeopeMbl o0 auddepeHunpyembix QyHKIUAX,
uccienoBanue rpadguka GyHKIUN, IEpBOOOpa3Has M HEONIPEIeICHHBI HHTETrpall, HHTerpain Pumana
U €ro NpWIOKEHUs, (PyHKIMM HECKOJIbKMX IEPEMEHHBIX, UYUCIIOBBIE psAbl, (DYHKIIMOHAJIbHBIC
MOCJIEZIOBATEIbHOCTU U DSIbl, JBOMHBIE M KpaTHbIE MHTErpajbl, KPUBOJUHEHHBIE HHTErPajbl,
MOBEPXHOCTHBIE MHTETPAJIbI U TEOPUS TMOJIsI, HECOOCTBEHHBIE MHTETPaJlbl, UHTETPAIbl, 3aBUCAIINE OT
napamerpa, psasl Oypbe u npeodpasoanue Oypne.

W3ydyeHne IUCHUIUIMHBI OMMPAETCss Ha Kypchl “AHamuTudeckas reomerpus’, “JIuneiHas
anredpa”, “luddepenuunanbHas reomeTpusi” U, B CBOIO 0YEPE/Ib, JOCTABISAET HEOOXOJUMBIH armnapar
JUISl pEIIEHUs 3a/1a4 YKa3aHHbIX TUCLUIUINH.

[IpakTnueckue U 1abOpaTOpHbIE 3aHATUS MPOXOAAT B (OpME MPAKTUKyMa IO PELICHUIO
3a1a4d. Bo Bpems 3aHATHS npenogaBareNb JeMOHCTPUPYET MOJAPOOHOE pelIeHrne HECKOIBKUX THIIOB
3a/1a4 110 IaHHO TeMe Jajiee B NPoliecce KOJUIEKTUBHOTO OOCY X ACHUSI CTYACHTHI PEIlatoT MOJ00HbIE
3agaun. Ha mpakTuyeckux 3aHATHUAX MPOBOJATCS Pa3lUYHbIe (POPMBI KOHTPOJIS 3HAHUN CTYICHTOB
(KOHTpOJIbHAS U CaMOCTOSITENbHbIE Pa0OTHI, YCTHBIM ompoc). Tembl NMpPaKTUYECKUX 3aHATHH U
OCHOBHBIC THUIIBI 33jlay, PEeIIaeMbIX HA 3TOM 3aHATHHM JOJDKHBI OBITH B CBOOOJHOM JOCTYME JUIS
CTYJEHTOB, TO €CTh HAXOAUTHCS Ha Kadespe B neyaTHOM 1100 3JIEKTPOHHOU (opme.

IIpenoaBaTens MOXKET BBIOMPATh 3a/1aud U3 MPEJUI0KEHHOT0 TaKeTa KOHTPOJIbHBIX 3aaHnui
WIM U3 3a/1a4HUKOB, IPUBEACHHBIX B CIIUCKE JTUTEPATYPHI.

IIpy moOAroTOBKE K MPAKTUYECKOMY 3aHATHUIO CTYAEHTaM PEKOMEHIYeTCs IIOBTOPUTH
JIEKIIMOHHBIN MaTepuall o COOTBETCTBYIOIIEH TEME.

TeMbl JIEKIIHOHHBIX 3AHATUM

No Konuuecmeo
Hazeanue memui
n/n uacoe
1 |[Ipeagmer maTemaTuyeckoro ananuza. Jlornueckast cumBosinka. MHOkecTBa )
1 oriepauny HaJ HUMHU. [[elicTBUTENbHBIC YncIa. AKCHOMA MOJTHOTHI




MHO>kecTBa R. TInoTHOCTE pannoHanbHbIX yncen. HepaBeHCTBO
TPEYrOJIbHUKA.

2 |HambGonpmuii ¥ HAUMEHBLIMH SJeMEHTbl MHOXecTBa. OrpaHuYeHHbIE )
Y1CJIOBbIE MHOKECTBA. TOYHBIE TPaHHU.

3 |Onpenenenue mpenena IMOCIEAOBATEIbHOCTU. EMHCTBEHHOCTh Mpenena )
[10CJIe10BAaTENbHOCTH. OTPaHUYEHHOCTh CXOSAICICS OCIEI0BATENbHOCTH.

4 |becKOHEYHO Majble MOCIE0BATEIBHOCTU. JIeMMBI 0 OECKOHEYHO MallbIX. )
ApudmeTruecKkue onepanuy Hall peleIaMH.

5 |llepexon k mpeneny B HepaBeHCTBe. beckoHeuyHo — Ooubline
[10CJIEI0BATEIbHOCTH. 2

6 [[Ipemen moHoTOHHOU MocnenoBaTenbHOCTH. Yncno e. Tabnuua npenenos )
[10CJIEI0BATEIbHOCTEM.

7 |[lonstue otobOpakeHus. Yucnosele ¢pyHkuuu. [[Ba ompeneneHus mpeaena )
(yHKIIUU B TOUKE.

8 |OcHOBHBIE TEOPEMEI O Mpeaenax QYHKIUU 2

9 |Omnoctoponnue npenensl. [lepBeiif U BTOpPOW 3amedaTesibHbIC MPEIEbI. )
Tabnuia npeaenoB yHKITHA.

10 [Teopema Kantopa o BiIOXEHHBIX oOTpe3kax. Teopema bonbuano- )
Beliepmrpacca.

11 |®ynnamenranbHble  nocienoBarenbHocTd.  Kpurtepuit  Komm  ans )
[10CJIE0BATEIbHOCTEH.

12 |YactuuHble MpeAeIbl MOCIeI0BATEIbHOCTH. BepXHuii 1 HIKHUI TTpeIeIbl )
nocnegoBarenbHocTu. Kpurtepuit Ko anst GpyHKImii.

13 [Paznuunbie Qopmbl ompeneneHuss HENPEPHIBHOCTH (YHKIIMH B TOYKE. )
Kiaccudukanms Touek pa3pbiBa.

14 |CoiicTBa QpyHKIMI, HEIPEPHIBHBIX B TOUYKE. 2

15 [Teopembl 0 MpoMEKYTOYHOM 3HAYEHHUU, OTPAHUYCHHOCTH, HAUOOIBIIEM U )
HaUMEHbBIIIEM 3HAYCHUSIX HETPEPHIBHOW (PYHKITUH.

16 |PaBHOMepHast HenpephIBHOCTH GyHKIMNA. Teopema KanTopa. 2

17 |MonoToHHbIe (YHKIMM W UX TOYKH pa3pbiBa. HempepsiBHOCTH >
MOHOTOHHOW ()YHKITUH.

18 |CymiecTBOBaHUE M HETIPEPHIBHOCTH 00paTHOM (PyHKIMH. HempepbIBHOCTH 4
DIIEMEHTAPHBIX (YHKIIUM.

19 |Acumnroruueckoe noBeaeHue ¢pyukuuu. Cumpossl Jlannay. 2

20 [3amaumM, mnpuUBOAAIIME K IOHATHIO Ipou3BOAHOW. OmpeneneHue )
[MPOU3BOAHON. ['€OMETpUUECKNIT 1 MEXaHUYECKUN CMBICIT TPOU3BOIHOM.

21 [[IpaBuna nuddepeHuupoBaHus. 4

22 [[Tpou3BOJHBIE DIIEMEHTAPHBIX (PYHKLIHH. 2

23 |[uddepenuupyemocts ¢yHkuun B Touke. Juddepenuman, ero
reoMeTpuueckuii cmpici. llpaBunma u  ¢GopMynbl AN BBIYUCICHUS 2
mudepennmanos. MuBapuantHocTh hopmbl quddepennmana.

24 |Teopemsl @epma, Pomns, Jlarpanxka, Kommn 2

25 [[IpaBuiio Jlonwnrans. 2

26 [[IpousBoanblie u nudhepeHuansl BeIcIux nopaakos. @opmyna Jleitouuma. 2

27 |Dopmyna Teinopa. Paznoxenue sneMeHTapHBIX (GYHKUUH 1o (popmyne 4
Teinopa.

28 |[Ipu3HaKU MOCTOSIHCTBA 1 MOHOTOHHOCTH (DYHKITHH. 2




29

MakcuMymM ¥ MHUHUMYM. HeoOxomumoe  ycloBHE  3KCTpeMyMa.
JlocTaTo4YHBIE YCIOBHS SKCTPEMYMA.

30

Boinykible  ¢yHknuu.  HeoOxonumble H OCTaTOYHBIE — YCJIOBUSA
BBITTYKJIOCTH.

31

Touku nepern6a. Heo0xoqumbie U TOCTaTOYHBIE YCIIOBHS Ieperuoa.

32

AcumnTtoTsl. CxeMa noctpoenus rpaduka GyHKIuu.

33

[lepBooOpasnas ¢pyHkuus. HeonpenaeneHHbIH HHTErpal U €r0 CBOMCTBA.

34

(OCHOBHBIE MCTOJ bl HHTCI'PUPOBAHH.

35

HTerpupoBaHue palioOHaTIbHON QYHKIINU.

36

VuTerpupoBanue IpoOHO-IMHEWHOM uppanuonaibHocTu. UHTerpupoBanue
KBaIpaTUYHON UppallMOHAIBHOCTH.

37

WuTerpupoBanue nuddepennuanbaoro ounoma. Teopema YeOrlmiesa.

38

TpI/IFOHOMeTpI/I‘leCKI/Ie HHTCTPAJIbI.

39

3amaun, OPUBOAALIME K IMOHATUIO ONpejaeraeHHoro uHrerpana. Ilonsarue
oIpeeseHHoro uHrerpana. Heodxoaumoe ycioBue HHTETPUPYEMOCTH.

40

Cymmsbl apOy u unterpainsl JapOy.

41

Kputepuii ”HTETpUpyeMOCTH (PYHKITHIA.

NN D [RIN]  RIN]RIN NN

42

HTErpUpYyEMOCTH HEIPEPBIBHBIX 51 MOHOTOHHBIX (byHKIHH.
VHTerpupyeMoCTh OrpaHMYEHHON (DYHKIMM C KOHEYHBIM YHCIOM TOYEK
pa3pbIBa.

43

CBoiicTBa OIIpCACIICHHOI'O MHTCTpAJIa.

44

uterpan ¢ mepeMeHHbIM BepxHuUM mpeneaoM. dopmyna HeroToHa-
JleiiOHu1a.

\S)

45

3ameHa nepeMeHHoﬁ U HUHTCTPHUPOBAHUC I10 YaCTAM B OIPCACICHHOM
HMHTCIpajic. IToHsTHE HECOOCTBEHHOIO HHTCIrpaja.

46

Brraucnenue miomnany B JACKAPTOBBIX U IMOJIAPHBIX KOOpAWHATAX.

47

BrrunciieHne 00beMOB ¢ IMOMOIIBIO OMPEACIICHHOI'O UHTETpajia.

48

JlniHa KpUBOA.

49

[IpocTpancTtBo R™. OcHOBHBIE CTPYKTYphl. CxoaumocTs. [lonHoTa.

50

3aMKHyTI>I€ U OTKPBITBIC MHOXCCTBA. HpeI[eJ'II:HI)IC TOYKHM MHOXECTBA.
KomimakTHBEIE MHOKECTBA.

51

Hpenen 1 HCTIPCPBIBHOCTDH (I)YHKI_II/II/I HECKOJIbKUX IEPCMCHHBbIX.

52

HenpepbiBHbIe (QYHKIIMM Ha KOMIIakTax. Teopema O NPOMEXYTOYHOM
3HAYEHUU HETIPEPHIBHOM (PYHKIINU.

NN N[N NN N

53

[Ipon3BoHas o HAIPABJICHUIO. YacTHble MIPOU3BOJHBIE.
Jluddepernunpyemocts GyHKIUH B Touke. Juddepennmarn.

54

Jloctarounoe ycioBue nuddepeHmpyeMocTu. ['eoMeTpudecKuii CMBICI
muddepennupyemoctr. KacarenpHas mnockocts. ['paneHT.

55

JluddepenunpoBanue cioxHoi GyHKIUN. HBapHaHTHOCTH (OPMBI
nepBoro auddepennuana. [pasuna nuddeperiupopanms.

56

HesiBHble pyHkumu. Pa3pemmMocTs ypaBHEHUS.

57

UacTHbIE TPOM3BOHBIE BBICIINX NOPAJIKOB. PaBEHCTBO CMEIIaHHBIX
npou3BoAHBIX. [luddepennunanst Beiciux nopsakos. @opmyna Teitnopa.

58

DKCTpeMyMbl (PYHKIIMI HECKOJIBKUX MepeMeHHbIX. Heobxonnmoe yciaoBue
bKCcTpeMyMa. JlocTaTouHble YCI0BUS SKCTpEMyMa.

59

Y CTIOBHBIM 9KCTPEMYM.
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60

BekTop-QyHKIMHE HECKONBKHX IEPEMEHHBIX. Pa3pemmMocTh CHCTEMBI
(YHKIIMOHATIBHBIX YPaBHEHHIA.

61

(OCHOBHBIE TTOHSTHSA TCOPUHU PALOB.

62

P}I,Z[BI C IMOJIOKHUTCIIbHBIMU Y4JICHAMM. TCOPCMH CpaBHCHUA. HHTCFpaHBHHﬁ
IMPHU3HAK CXOJAUMOCTH psaa.

63

[Tpusnaku cxonumoctu Komm u Jlanmam6epa. [Ipuznak JleiioHuma.

64

[IpusHaku cxomumocTu Jupuxie u Adens.

65

AOCOJIIOTHAS U YCIIOBHAS CXOAMMOCTh psina. O0o001eHHbIe mpu3Haku Koru
u Jlanmambepa.

[\CT I NS I \O 1 [ \O R B O} B NV

66

['pynnupoBka u TNepecTaHOBKAa WICHOB psina. llepecraHoBka YiIEHOB
a0COJIIOTHO cxosmerocs psna Teopema Pumana.

[\

67

'YMHOXKEHIE PAOOB.

68

Psiibl ¢ KOMIUIEKCHBIMU WiI€HaMHU. TpUTOHOMETpHYECKash M MOKa3aTelbHast
(yHKIMN B KOMITJIEKCHOH MJIOCKOCTH.

69

DyHKIIMOHATBHBIC MTOCICIOBATEIBHOCTH U PsAbL. [loTOUEUHAs CXOIUMOCTB.
O06acTh CXOAMMOCTH psifa.

70

PaBHOMEpHAs CXOAMMOCTB ITOCIIEIOBATEIBHOCTH U psiaa. Kpurepuit Komm.
[Ipu3nak BeuepmTpacca.

71

[Tpusnaku dupuxie, JleliOnuna u AGenst paBHOMEPHOH CXOJIUMOCTH Psijia.

72

HenpepbsIBHOCT TIpeienbHON (YHKIIUN U CYMMBI psijia.

73

[lounenHoe uHTErpupoBaHue u quddepeHIpoBaHUE PAIOB.

74

Crenennsle panel. Teopema Komu-Anamapa. MHTepBanm CcXOAUMOCTH.
CBoJicTBa CTENIEHHOTO PsAJla BHYTPHU €r0 HHTEPBaJIa CXOAUMOCTH.

SOOI N

75

Psan Teitnopa. 3amada o pa3noxkeHHUH QYHKIUM B CTEIEHHOM ps.
Pa3nokeHrst OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUM B CTETICHHOU PSiI.

76

Onpenenenue ABOMHOrO MHTErpajia Mo mnpsMoyroiabHuky. Heobxomumoe
yCIOBUE UHTETpUpyeMocTU. CBeleHnEe JBOMHOIO NHTErpaita K OBTOPHOMY
MHTETpay.

77

/[BOWHOI MHTErpAJI 10 OTPAHUYEHHOMY MHOKECTBY.

78

Kputepuii nuHTErpupyeMocTy QyHKIUH 110 IPSIMOYTOJIbHUKY.

79

CBoiicTBa IBOMHOTO MHTETpAIA.

80

Mepa )KopL[aHa Ha INIOCKOCTH. MHOXkecTBa MCPBI HYJIb.

81

Kputepuii nzmepumoctu. CBOWCTBA U3MEPUMBIX MHOXKECTB.

82

CBolicTBa JIBOMHOTO HUHTCIrpaJia 1o u3MEpUMbIM MHOKCCTBAM.

83

3amMeHa MEepeMEHHBIX B JBOMHOM HHTerpaine. ['eoMeTpuyeckuili CMbICI
sikoOMaHa.

84

Nuterpan Pumana u mepa Xopnana B R™.

85

Tpoiinbie unTerpansl. Lnnnaapudeckue u chepruueckiue KOOpAUHATHL.

86

KpI/IBLIC Ha IJIOCKOCTU U B IMPOCTPAHCTBE.

87

KpuBonuzelinblil narerpan I poaa.

88

KpuBonunelineiii narerpan II pona.

89

Dopmyna ['puna.

90

He3aBHCHUMOCTh KPUBOJMHEWHOTO HWHTETpalia OT MYyTH WHTETPHUPOBAHUS.
[Tpu3nHak mosHoro nuddepennnana.

91

3J'ICMCHTapHBIe IMOBCPXHOCTHU. KacarenpHas mI10CKOCTh U HOpMaAJIb.

92

[lepBast kBagpaTHuHas popma noBepxHocTH. [1momaas MOBEpXHOCTH.

NN B [N N (NN RN
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93 [[ToBepxHOCTHBIN UHTErpai I pona. 2

94 |OpuenTanus nosepxHocTH. [loBepxHocTHbIM nHTErpan Il pona. 2

95 |O6mee monsiTue mMoBepxHOCTH. [IOBEpXHOCTHBIE MHTETPANIbI 1O KYCOYHO- 4
[JIaJKAM [TOBEPXHOCTSIM.

96 |®opmyna Crokca. 2

97 |®opmyna ["aycca-OcTtporpaackoro. 2

98 [He3aBucMMOCTb KpHUBOJIMHEWHOTO MHTErpaja OT IyTH MHTEIPUPOBAHUS B )
[IPOCTPAHCTBE.

99 |[CkansipHble 1 BEKTOPHBIE MOJIS. 4

100 |HecobcTBEeHHBIC HHTETPANIBI TT0 OECKOHEUHOMY MPOMEXKYTKY. 2

101 [Teopembl cpaBHeHUS. AOCOMIOTHAS CXOUMOCTb. 2

102 [[Tpusznaku dupuxie u AGens CXOAMMOCTH HMHTETPAJIOB. 2

103 |HecoOcTBEeHHBIE MHTETPANIBI OT HEOTPAHUYEHHBIX (DYHKITHIA. 2

104 |[Apyrue TUIBI HECOOCTBEHHBIX HHTETPAJIOB. 2

105 |HecoOcTBeHHBIE KpaTHBIE HHTETPAIIBI. 2

106 [Muterpansl, 3aBUCALLNE oT napamerTpa. HenpepsiBHOCTS, )
Qg QepeHMpoBaHue U HUHTETPUPOBAHUE HHTETPAJTIOB IO apaMeTpy.

107 |HecoOcTBEeHHBIE MHTETPAIIBI, 3aBUCAIINE OT ITapameTpa. PaBHoMepHas
CXOJIUMOCTh, HENIPEPBIBHOCTD, U (EepeHIMPOBAHNE U HHTETPUPOBAHUE 4
HECOOCTBEHHBIX HHTETPAJIOB IO MapaMeTpy.

108 [[-pyHkuwms. 4

109 (B-pynkuus. 4

110 ([Tepuonnyeckue QGyHKITHH. 2

111 [OproronaneHbie cucreMbl QyHkIui. TpuroHomerpuueckas cucrema )
¢dbyukuii. Tpuronomerpuueckuii psia Oypee.

112 |[HepaBenctBo beccens. Jlemma Pumana-Jlebera. 2

113 [[TonHOTa cHCTEMBI CTENIEHEN U TPUTOHOMETPHUUECKON CUCTEMBI. 2

114 [PaBHOMepHas cxoaumocTh psja @ypee. CxoaumocTs B cpeiHeM. PaBeHCTBO )
[TapceBais.

115 [fAnpo Hupuxie. [IpuHuun nokanuzanuu. 2

116 [[Toroueunass cxomumocth psga Dypee. duddepenuupoBanue u )
MHTErpupoBaHue psga Oypee.

117 [UuTterpan ®@yprwe. [lonstue o npeodpazoBanuu Oypre. 2

118 |CpoiicTBa mpeobOpazoBanust Oypse. 2

119 ([Ipumenenue psnos u unaterpanos dypoe. 2
BCEI'O 276

Tembl NpaKTHYECKUX 3aHATHI
Yo Konuuecmeo
L/ Ha3zeanue memoi wacos

1 [Meron MaTeMaTHUECKON MHAYKIMH. 2

2 |OcHOBHBIE BIIeMEHTapHbIE (PYHKIIUH, UX CBOMCTBA. 2

3 |MccnenoBanue (GyHKIMA 3JIeMEHTapHBIMH METOaMH. 2

4 [AGcomroTHBIC BETUYNHBI. 2

5 |OrpannyeHHbIE YUCTIOBbIE MHOXKECTBA. 2
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[Ipener mocne1oBaTeIbHOCTH.

[Tpenen pyHKINHU B TOUKE.

Onnrocroponnue npenensl. [Ipenen GpyHKIMNM Ha OECKOHEYHOCTH.

N} Ho Ll LN No)\

PackpbiTHEe HEONIpEIETICHHOCTEMH.

—
()

HenpepriBHble ¢ yHKIUY.

Onpenenenue NpoU3BOTHOM.

12

Texnuka quddepeHnupoBaHus.

13

['comeTpruuecKuii 1 MEXaHUUYECKHUI CMBICT TTpou3BoaHON. [{uddepennmann.

14

HpOI/I3BO,I[HI>I€ BBICHIUX ITOPAIKOB.

15

[IpaBuio Jlonurans.

16

Dopmyna Teinopa.

17

ViccnenoBanue (yHKIMHA Ha MOHOTOHHOCTh. DKCTPEMyMbI. BBITYKIOCTB.
Touku nepern6a. ACUMITOTHI.

18

[Toctpoenue rpaduxos.

19

MeTon HETIOCPCACTBCHHOI'O UHTCTPUPOBAHMA. MeTtoa noCTaHOBKHU.

20

I/IHTerpI/IpOBaHI/IC I10 4aCTAM.

21

VHTerpupoBaHre palioOHAIbHBIX (QYHKIUH.

22

VHTerprpoBaHue UPPAIOHAIBHBIX (DYHKITHIA.

23

TpuronomeTpuuecKre UHTETPaIbI.

24

[loHsATHE 1 CBOMCTBA ONIPENEICHHOTIO HHTErpaa.

25

Brranciaenue OIPECACIICHHOI0 MHTETpaa.

26

BrruuciieHue riomaaeu.

27

Brruncienne 00beMOB.

28

/Inmraa kpuBou. [1nomaae MOBEpXHOCTHU BpaIllEHUS.

29

[IpocTpancTtBo R™. OTKpBITHIE U 3aMKHYThIE€ MHO>KECTBA.

30

qDYHKI_II/II/I HECKOJIBKUX NTCPCMCHHBbIX. O6nacTb OIIPCACIICHUA.

31

Hpez[en (bYHKHHH HECKOJIBKHUX ITECPEMCHHBIX. HerepHBHOCTB.

32

Uactabie npousBoaubie. Juddepenumpyemocts. Juddepeniman.

33

[Ipon3BoHbIE U AU PEepeHIInaTbl BEICIINX MOPSAIKOB.

34

[Ipon3BoHAS CITOKHOM (QYHKIIAHU.

35

[Ipon3BOHAs 11O HAIIPABJICHUIO. | €OMETpUYECKHE TPUIIOKEHUS.

36

Dopmyna Teimopa.

37

JlnpdepeHnnpoBaHre HEIBHBIX (QYHKIIUH.

=== N === =N N[NNI N [N

38

OKkcTpeMyM. Y CI0BHBIN 3kcTpeMyM. Hanbombliee 1 HauMeHbllIee 3HaUEHUE
(GyHKIHN.

39

HernocpencTtBeHHOE CYMMHPOBaHHE PSAIOB.

40

PSI)II)I C ITOJIOKUTECIIbHBIMHU YJICHAMU.

41

3Hakouepenyromuecs psabl. AOCOIOTHAS U YCTIOBHAs CXOAUMOCTD PSJIOB.

42

OyHKIMOHANIbHBIE psAbl. O6J1aCTh CXOAUMOCTH.

43

PaBHOMepHaH CXOJUMOCTb IIOCIIEA0BATEIbHOCTEN U pPAAOB.

44

[Tpusnaku Beliepmrpacca, A6ens u upuxine. Kpurepuit Komu.

45

CBoiicTBa (yHKIIMOHAIBHBIX PS/IOB.

46

I/IHTCpBaJ'I CXOAUMOCTH CTCTICHHBIX PAHOB. PaznoxeHue B CTEIIEHHBIC psAAbL.

47

MuTerpupoBanue u auddepeHurnpoBaHne CTENEHHBIX PSAIOB.

[NON I \ON B O § \OF I (O B S} Ko\ Ho N I SN B \]
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48

PaznoxeHue B CTENEHHOU PsI.

49

[TpuGnrKeHHOE BHIYMCIIEHUE C TIOMOIIBIO PSIOB.

50

JIBOMHBIC MHTETPAJIBI.

51

Brranciaenue I[BOfIHBIX HHTCTPAJIOB.

52

3aMeHa IICPCMCHHBIX.

53

Brrunciaenue miomamy.

54

Brruucienue ooséma. LleHTp TsmKecTH.

55

Brranciaenue Iiomajin MoBECPXHOCTH.

56

TpoitHble MHTErpayibl. 3aME€HA MEPEMEHHBIX.

57

[TpunoxeHus TPOMHBIX UHTErPAIoOB (00BEM, Macca, IIEHTP TAKECTH).

58

KpuBonuHelHble HHTErpabl 1-ro THMNa, UX MPUI0KEHHUS.

59

KpuBonuHeliHble HHTErpabl 2-ro TUIA.

60

Crnyuyait monHoro auddepeHnuana.

61

dopmyna ['puna.

62

Beluucienue 1iom@and ¢ MOMOIIBI0  KPUBOJWHEWHBIX  HMHTETPAJIOB.
[ Iprio>keHNs KPUBOIMHEHHBIX HHTETPAJIOB.

63

[loBepXHOCTHBIE UHTETpabl 1-T0O THIIA.

64

[loBEpXHOCTHBIE UHTErPaiIbl 2-I'0 TUIA.

65

dopmyna ["aycca-OcTporpauckoro.

66

dopmyna Ctokca.

67

['panuent. Potop u auBeprenuus. Lupkynsanus.

68

BrruncieHne HeCOOCTBEHHBIX HHTCTPaIoB.

69

CXOI[I/IMOCTB HECOOCTBEHHBIX HHTCTPAIOB.

70

[ 'maBHOE 3HaueHne B cMbIcie Komm.

71

CoOCTBEHHBIE HHTCTpalibl, 3aBUCAIINC OT IIapaMeTpa.

72

JludpdepeHurpoBanne M HUHTEIPUPOBAHHE COOCTBEHHBIX HMHTErpPaJIOB,
3aBHUCSILUX OT apaMeTpa.

73

HecoOcTBeHHBIE MHTETPAJIBI, 3aBUCSIIIUE OT IapaMeTpa.

74

PaBHOMEpHasE CXOJMMOCTh HECOOCTBEHHBIX HHTETPATOB, 3aBUCSIIMX OT
napamerpa.

W W] W NN WIWRWIWR|R]|R|IO|R] A [L]W[W[W]WIWWIWRIWW[WIWIN|N

75 (AuddepenupoBanre U HMHTETPUPOBAHHE HECOOCTBEHHBIX HWHTETPAJIOB, 3
3aBUCSIIUX OT IapaMeTpa.
76 |9ii1€pOBBI HHTETPATIBL. 3
77 [Paznoxenue B pan Pypee. 6
78 |PaBenctBo IlapceBans. 4
79 [lIpeobpazoBanue Oypre. 4
80 [[IpumeneHue psiioB U UHTErpaioB Dypee. 6
BCEI'O 208
Tembl J1a0OPATOPHBIX 3aHATHI
| No Konuuecmeo
Ln Haszeanue memoi wacos
1 [Meron MareMaTHYECKOW MHIYKIIUH. 2
2 [OcHoBHBIE 31€MeHTapHbIE (YHKIIUHU, UX CBOWCTBA. 2
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VccnenoBanue (QyHKIHIA 3JIEMEHTapHBIMH METOaMH.

AOGCOIIOTHBIE BEIUYHNHEI.

OFpaHI/IquHBIe YHCJIOBBIC MHO>KCCTBA.

Hpeﬂen IIOCJICO0OBATCIIbHOCTH.

[Ipenen pyHKIMH B TOUKE.

Opnnocroponnue npeneisl. [Ipenen GpyHkuun Ha 6€CKOHEYHOCTH.

PackpbITHE HEONIPEIETIEHHOCTEM.

HenpepoiBHble G yHKIUY.

[
ZlSle|e|w|an|un|s|w

CpaBHeHHME QYHKITAN.

[S—
\]

OrnpezeneHnne Npou3BOTHOM.

[S—
(8]

Texnuka nuddepeHpoBaHus.

[S—
~

['comMeTpUUYECKUI U MEXaHUYECKHUM CMBICI IIPOU3BOIHOM.

[S—
(9]

[Ipon3BOAHBIE BBICIIUX OPSIKOB.

[S—
(@)}

Jluddepenmmarn.

[S—
2

TeopeMsl 0 cpeaHeMm.

—_
o0

[IpaBuiio Jlonurans.

—_
o)

Dopmyia Teinnopa.

[\
=

MccnenoBanue (bYHKHHfI Ha IMOCTOSAHCTBO U MOHOTOHHOCTB.

[\
—_

OJKCTPEMYMBI.

N
\S]

Beimyknocts. Touku neperuba.

[\
(%)

ACUMITOTHI.

[\
I

[Toctpoenue rpaduKoB.

[\
W

3azau Ha SKCTPEMYM

o)
(@)}

MeTo 1 HEnoCpeICTBEHHOTO UHTErPUPOBAHHUS.

\9}
3

MeTo/1 TOICTAHOBKHU.

N
(o2¢]

M HTErpupOBaHKE 110 YACTSIM.

[\
\O

HTerprpoBaHue pallMOHAIbHBIX (QYHKIMH.

(98]
(e

VHTerprpoBaHue UPPALIMOHAIBHBIX (DYHKIHIA.

(98]
[a—

TpI/IFOHOMeTpI/I‘leCKI/Ie HUHTCIpaJIbl.

98]
[\

[loHsTHe 1 CBOMCTBA OMMPEACIICHHOI'O HUHTETpajia.

(98]
W

Brruncienue OIIPEACIICHHOI'0 NHTETpajia.

(98]
N

BrruuciieHue miomaneu.

[99)
W

Brrunciieaue o0beMOB

(98]
(@)

JlnnHa kpuBoil. [itomans MOBEpXHOCTH BPALLIEHHUS.

(98]
~

MexaHUuecKue NPUIIOKEHUSI OINpEeAeNIEHHOro HWHTerpaia. 3ajadd U3
MEXaHUKU U (PU3HKH.

N NN == NN NN == === === == = = = = = N NN NN

38

HpOCTpaHCTBO R™. OTKpLITBIe " 3aMKHYTbIC MHOXKCCTBA.

39

(DYHKI_II/II/I HCECKOJIbKUX IICPEMCHHBIX. O6nacTb OIPCACIICHUA.

40

[Ipenen GyHKIIMU HECKOTBKUX TIEPEMEHHBIX.

41

HenpeppiBHOCTh (DYHKIIUM HECKOJIBKUX TIEPEMEHHBIX.

42

Uactabie npousBoaubie. uddepennupyemocts. Juddepeniman.

43

[IponsBoHbIe U AU PEepeHInaTbl BEICIINX MOPAIKOB.

44

[Ipon3BogHAS CITOKHOM (HYHKIIAH.

45

[[pon3BOHAs 1TO HAIPABJICHHIO. | '€OMETpUYECKHE TPUIIOKEHUS.

Sy [N (U U U S —— —
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46 ([Dopmyia Teitnopa. 1

47 \MuddepenurpoBanue HEIBHBIX (YHKIIUI. 1

48 |9xcTpemyM. Y cioBHBIN 9kcTpeMyM. Hanbospiee 1 HanMeHblee 3HaYeHNE 1
(byHKLIHU.

51 [Bagaun Ha SKCTpEMyYM. 1
BCEI'O 68

6. METOAMYECKHUE PEKOMEHJAIINA I1O OPTAHU3AIIAHN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

CamocrosiTenpHas paboTa CTYICHTOB 3aKIJIIOYACTCS B BBIMOJHEHHH UMHU JIOMAlIHUX pPadoT,
VH/IUBUYAIbHBIX 3aJaHU, U3YYEHUIO UMHU PSJa TEM, UCHOJIb3Ysl COOTBETCTBYIOUIYIO JIUTEPATYPY,
BBHIIIOJIHEHUEM KypcOBOH paboTel mo mnpenmery. CamocrosiTenbHas padoTa OpraHu30BaHA
CJEYIOIIUM 00pa3oM:

1. B Hauane ceMecTpa KaXXIOMy CTYACHTY BbIJAeTCsi HaOOp MHAMBHUAYaAJIbHBIX 33JaHUI (CHUCOK
3ajja4y 10 BbIOPAaHHOM TeMaTHKe), KOTOpble OHU JOJDKHBI pemmth Joma. [IpernonaBarens B
CHEHATBHO OTBEIEHHOE BPEMS MPOBOANUT KOHCYJIBTAIMU, COCTABIISET TpaduK CIAuM ITUX 33 JaHHA.
Crnaua MHIUBUAYAJIBHBIX 3aJJaHUM CIIOCOOCTBYET YCBOEHHIO Kypca.

2. B Hagane 4-ro cemecTpa CTYIAEHT (COBMECTHO C IpENojiaBaTeieM) BbIOMpPAET TeMy KypCOBOMU
pabotsl. [IpenogaBaTesnp onpeaensieT HeoOOXOIUMBIN CIIUCOK JIUTEPATYPHI 1JIs €€ HAIIUCAHUS U BPEMsI
KOHCYJbTaIMu. B KoHIle cemecTpa MpoBOAUTCS 3allUTa KypCOBBIX paboT.

3. HpeHO,I[aBaTeJ'IB OIMpeACIIICT CHHUCOK OTACIBHBIX Pas3AaciioB Kypca, KOTOPBIC CTYACHTHI
CaMOCTOATCIIbHO JOJI?KHBI U3YYUTDH Ooinee I‘JIY6OKO. Onu MOT'YT HUCIIOJIb30BATh KaK OCHOBHYIO, TaK U
JAOIIOJIHUTCIIBHYKO  JIUTEPATYPY. KOHTpOHB 3@ OJOTHM BHAOM CaMOCTOATEIbHON pa6OTBI
OCYHIICCTBIACTCA HAa MOAYJIbHOM KOHTPOJIC, BOIIPOCHI K KOTOPOMY pasAaroTCAa CTyJACHTAM B Ha4dallC
CeMECTpa. C BO3HHUKAIOONIUMHU B MPOHCCCC HU3YUCHUA ISTHUX TCEM BOIIPOCAMU CTYACHTBI MOI'YT
06paTI/ITI)Cﬂ K Ope€noJaBaTeiito BO BpEMsA, OTBCACHHOC IJIA KOHCy.]'IBTaIII/II\/JI.

Opranunsanus caMoCTOATEIbHON Pa00ThI CTYICHTOB
(coomseemcmeenHo Oanuvim 6 madbauye memamuyecKkoeo niaua)

o Konuuecmeo
wn Hazeanue memut wacos
1 [YucnoBbic MHOXKECTBA U UX CBOMCTBA. 10
2 |YucnoBble PYHKIMH, CIOCOOBI UX 3a/1aHUS. 10
3 |[Ipexen mocienoBaTeILHOCTH. 10
4 |[Ipenen GpyHKIHH. 10
5 |CpaBuenue Qpynkuuii. [ maBHas 9acTh QyHKITUH. 10
6 |HenpepbIBHOCTH (PYHKIIHIA. 10
7 |PaBHOMepHAasi HEMPEPHIBHOCTH (PYHKIIHIA. 10
8 [duddepenmupyemocts GHyHKITHI. 12
9 |Teopemsl 0 cpeHEM 3HAYEHHUH. 12
10 [Dopmyna Tewmopa. 12
11 [OxcTpemyM GyHKINMU OJHON MEPEMEHHOM. 12
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12 [BeimykiocTs GyHKIUH. 12
13 [MHTerprpoBaHne parMoOHAIBHBIX U UPPALIMOHATIBHBIX ()YHKITHHA. 40
14 |[IpunosxeHus onpeaeaecHHOro HHTETpaa. 20
15 |[DyHKUMM OrpaHUYECHHOW BapUalKU. 5
16 [AnTerpan Ctunrbeca. 5
17 [MeTtpuyeckue npoCcTpaHCTBA. 10
18 |HesBHBIC pyHKITHH. 10
19 |9xcTpemMyM GYHKIIUHA HECKOJBKUX ITEPEMEHHBIX. 10
20 [3amena mepemeHHOU audhHepeHITUPOBAHUS. 10
21 |YcioBHBIN SKCTPEMYM. 10
22 [UucnoBbie U GyHKIMOHATBHBIC PSIIbIL. 50
23 [[IpuOarxeHHBIE BBIYUCICHUS C TOMOIIBIO PSIOB. 6
24 |KpaTHble UHTETPAJIbl, UX PUIOKEHHUS. 28
25 |KpuBOJIMHEHHBIE UHTETPAJIbI, UX TMPUIOKEHHUS. 28
26 |[ToBepXHOCTHBIE MHTETPAJIbI, UX TPUTOKEHHUSI. 30
27 [Teopus mos. 14
28 |HecoOCTBEHHBIE HHTETPATIBI. 14
29 |HMHTerpaisl, 3aBUCSILKE OT IapaMeTpa. 16
30 |Muterpainsl Diinepa 14
31 |Psanbt @ypee 20
32 [[IpeobpazoBanue Dypre 22
BCEI'O 492
Tembl KypcoBbIX padoT

1. Jloka3arenbCTBO HEPABEHCTB C MTOMOIIBIO IIPOU3BOIHBIX.

2. Tlpumepsl HeNIpepbIBHBIX (YHKINN, HE UMEIOIMX TPOU3BOIHON HU B O/THOM TOUKE.

3. Tlonunomsel YeOriena.

4. Tlonmnomsl Jlexanapa.

5. ®ynknuu beccens.

6. MOIIHOCTH MHOXKECTB.

7. Tamma-QyHKIUA.

8. @yHKIUHU OrpaHUYCHHOMN BapHalLlUU.

9. KomOuHnaTopuka u psjbl.

10. ITpumenenus tTeopemsl Poisd.

11. MHTErpanbHbIe HEPABEHCTBA.

12. Knaccuueckue HepaBeHCTBA, METOABI UX JOKA3aTENIbCTBA.

13. TTapanokc llIBapua ¢ miomaas0 60KOBOM MOBEPXHOCTH LIUIUH/APA.

14. TeopeMsl 0 cpeJHEM 3HAUYECHHUU.

15. @yHKIIMOHANBHBIE YPABHEHUS.

16. beckoHeuHbIE TPOU3BEACHHUS.

17. HexoTopble METOABI HAX0XK/IEHUSI CYMM YHCIIOBBIX U (PYHKIIMOHAIBHBIX PSAIOB.

18. CBoiicTBa MHOXECTB, H3MEPUMBIX 110 XKopaany.

19. Pemenue 3a1a4 ¢ mapaMeTpamu.

20. 3agaun, CBA3aHHBIE C UCCIIEIOBAaHUEM KBaJAPAaTHOIO TPEXUICHA.

21. UnTterpanpHoe ypaBHEeHHE Abes.

22. BeluucieHne npeeNnoB ¢ MOMOUIbI0 HHTETPAIBHBIX CYMM.

23. Teopema IlITonpua.
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24. Muorouiensl bepHiteiiHa.
25. IlpuMeHeHue UHTETPaJIoB, 3aBUCSILUX OT MapaMeTpa.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

32

38.
39.

40.
41.
42.
43.

KOHTPOJIBHBIE BOITPOCHI K TIPOMEXKYTOUYHOM ATTECTAIIUA

MHo>kecTBa 1 onepaluy ¢ HUIMH, YUCJIOBbIE MHOKECTBA, TOUHBIE TPaHH.
@YHKIMH U UX 001ME CBONCTBA.

[Ipenen nmocienoBaTenbHOCTH, CBOMCTBA.

JleMMBI 0 OECKOHEYHO MaJIbIX.

Apudmerndeckue ASUCTBUS U TIpEIeIL.

BeckoneuHo Gosblime MOCIIEAOBATENILHOCTH, CBOWCTBA, CBSI3b C OECKOHEUHO MAaJIbIMU.
CpaBHeHHE OECKOHEYHO OOJIBIINX.

IToamocnenoBaTeIbHOCTH.

[Ipenen pyHkIMM, CBOMCTBA.

3amMeuarenbHble TPeensl 111 GyHKIUH.

Kputepuii Kotu cxonumocT nocinenoBaTeIbHOCTH, CYIIECTBOBAHUS Mpeena QyHKINH.
CpaBHeHune QyHKIUH, SKBUBAJICHTHOCTH, TaOIHIIA.

HenpeppiBHOCTH (DYyHKIIMH B TOUKE, CBONCTBA HETIPEPHIBHBIX B TOUKE (DYHKIIUH.
HenpepsIBHOCTS HA MHOXECTBE, CBOHCTBA.

[TpousBoaHas, reOMETPUUECKHUM U HU3MUECKUI CMBICT.

[TpaBuna quddepeHnmrpoBanusi, TabIUIA TPOU3BOIHBIX.

OcHoBHble TeopeMbl AU} hepeHIInaTLHOTO UCYUCICHUSI.

IIpaBuno Jlonurans.

[TpousBoaHBIE CTapLINX MOPAIKOB, popmyna Telinopa.

[Tpu3HaKK OCTOSTHCTBA © MOHOTOHHOCTH, SKCTPEMYMBI.

Brinykiiocts U TOUkH neperuoa.

. Auddepennnan, ero reoMeTpUIECKUNA CMBICIT.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
. Oxctpemym OHII.
33.
34.
35.
36.
37.

[TepBooOpazHasi, HeoNnpeAeICHHbIH HHTETpal.

MeTto1bl UHTErpUPOBaHUS, TaOIUIA UHTETPAJIOB.

Wurerpan Pumana, cBONCTBa, METObI BBIYUCIICHUS.

CaoiicTBa (yHKIMI, UHTErpUpYyeMBIX 110 PumMany.

IIpumenenns unrerpana Pumana.

Tomnonorust npoctpancTsa Rm.

@DYHKIMY HECKOIBKUX NIEPEMEHHBIX, ITPENIEN, HENTPEPHIBHOCTD, CBOMCTBA.
[Tpou3BoHBIE 11O HANIPABJICHUIO, YACTHBIE.

Juddepenunan pyHKIMM HECKOIBKUX MTEPEMEHHBIX, AU HepeHInPYeMOCTb.
®opmyna Teinopa ms OHIL

Yucnosoii psa, ero cymma. Heo6xoaumoe yciaoBre CXOIUMOCTH.

[Tpu3Haky CXOOMMOCTH 3HAKOIIOCTOSIHHBIX PSAIOB.

Psinibl ¢ mpon3BOIBHBIMY WIEHAMU, IPU3HAKU CXOJIUMOCTH.

CBolicTBa CXOASIINXCS PAIOB.

OYHKIMOHANbHBIE TOCIEIOBAaTEIbHOCTY W PAdbl, IOTOYEYHAss M paBHOMEpHas
CXOJIUMOCTBb.

IIpu3HaKyu paBHOMEPHON CXOIUMOCTH.

CBs3p  paBHOMEpPHOM  CXOAMMOCTH C  HENPEPBIBHOCTbIO, HHTETPUPYEMOCTBIO,
nudPepeHITPyEMOCTHIO.

CreneHHble psabl, CBOWCTBA, paJUyC U MHTEPBAJI CXOJAUMOCTH.

WHTerpan no napaiesenuneny, CBOMCTBa, BEIYNCIECHUE.

WHTerpai no orpaHu4eHHOMY MHO>KECTBY, CBOHCTBA.

Brruncnenue naTerpaia rno npaBUIbHOMY MHOXECTBY.



44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.

59.
60.

61
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MmuosxecTtBa Mepsl HyIb 10 JKopaany u JleGery, usmepumsie 1o JXKopaHy MHOKECTBA.
3amMeHa NepeMEeHHBIX B KpaTHOM uHTerpaine Pumana.

Cnpsimiisiemble KpUBbIE, ECTECTBEHHASI TapaMeTpU3aliusl.

KpuBOIMHENHBIN HHTETPal IEPBOrO POAA, CBOKMCTBA, BHIYUCIICHUE.

KpuBonuHelHblii HIHTErpall BTOPOTO pojia, CBOMCTBA, BEIUMCICHUE.

®opmyna I'puna, HE3aBHCUMOCTH OT (POPMBI ITYTH UHTETPUPOBAHUSI.

[oepxHocTH B R>, MX OpueHTaLys.

[ToBepxHOCTHBIE HHTETrPaIbl IIEPBOIO U BTOPOT'O POJIa, BBIYUCIIEHUE, IPUMEHEHUE.
®opmyibl ["aycca-Octporpaackoro, CTokca.

DNEMEHTBI TEOPUHU TIOJISL.

HecoOcTBeHHbIE HHTETPAIBI IO HEOTPAHUYEHHOMY IPOMEKYTKY, BHIUUCIICHUE, TPU3HAK,
KPUTEPHiA 1 HEOOXOMMOE YCIIOBHE CXOAUMOCTH.

AGcomoTHass ¥ HeabCONMIOTHAsE CXOJUMOCTh HECOOCTBEHHOro HHTerpana. Ilpusnaku
CXOJUMOCTH.

HecoOcTBeHHBIN HMHTErpad OT HEOrpaHUYEHHOW (YHKIMH, BBIYHCICHUE, MPU3HAKU
CXOJUMOCTH, JIpYrHe Caydyau.

WHurerpan ¢ napameTpoM, CBOMCTBA.

HecoOcTBeHHbIM HHTErpaj ¢ mapaMeTpoM, CBOMCTBA, paBHOMEpPHAs CXOJAUMOCTb.
HenpepbiBHOCTB, HHTETpUPYEMOCTb, MU HepeHIIPYyeMOCTs HHTErpalla C mapaMeTpOM.
OyHkuuu Dilsiepa, CBOMCTBA, IPUMEHEHHUE.

. Psaapl CDpre, HCO6XOI[I/IM06, AOCTAaTOYHBIC YCIIOBUS PA3JIOKCHUA.
62.
63.

[IpeoOpazoBanue Oypbe U €ro CBOMCTBA.
®dopmyna oOpaleHus.

MopaynpHBII KOHTPOJIb IIPOBOJUTCS B KOHIIE KaXKJIOTO CEMecTpa IO BOIpocaM K
IIPOMEKYTOUHOM arTectauuu: B 1 cemectpe no Boripocam Ne 1-21, Bo 2 - Ne 22-32, B 3 - Ne33-49, B

4 110 BCEM.

8. OBPA3BEL MOAYJIBHOI'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHU)

IOy BIIO «JIOHEIKAI HAIITMOHAJIbHBIA YHUBEPCHUTET»
@aKynbTeT

Hanpaenenue noocomosxu:  01.03.01 Maremaruka

IIpoguns:

IIpoepamma noocomosxu: OakanaBpuaT
Cemecmp YETBEPTHIN

Yuebnas oucyuniuna MaTeMaTHYeCKU aHaIIn3

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. CgoiictBa I'-pyHKIIMM.
2. PaBHOMepHast cCXOAUMOCTH psiia Dypbe.

YTBep:kIeHO Ha 3acefaHnH Kadepbl MaTeMaTHUECKOro aHauu3a u nudQepeHuanbHbIX YpaBHEHHH,
poToKoJI Ne OT «__ » 20 1.

3aBenyrouuii kadeapoit
IIpenonaBareins
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Kputepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
1 25
2 25
Bcezo 50

9. OBPA3EILl DK3AMEHALIMOHHOI'O BUJIETA
(meopemuueckue 6onpocwl K sK3ameny, oopaszey durema u Kpumepuu OYeHUGaAHUS)

Teopemuuecxue 60NPOCHL K IK3AMEH)Y

I CEMECTP

WX kW=

CBolicTBa a0COIIOTHBIX BEJTUYMH.

OrpaHuYeHHbIE YHCIIOBbIE MHOKECTBA.

[Ipenen nocienoBaTenbHOCTU U €r0 TEOMETPUUYECKUIN CMBICI.

EnuHCTBEHHOCTH Ipeziena nocae10BaTeIbHOCTH.

IIpenenbHbIN IEPEXO/] B HEPABEHCTBE.

[Tpenen npoMexyTOYHOMN MOCIEI0BATEILHOCTH.

OrpaHn4eHHOCTb CXOSIIEICS MOCIe10BATEIbHOCTH.

beckoHeyHO Mable OCIeI0BaTeIbHOCTH U X CBOICTBA.

beckoneuHno 6obIne nocneaoBareabHOCTU. CBsI3b MEXy OECKOHEYHO MalIbIMU U OECKOHEYHO
OOJBIINMH.

. Ilpenen cymMmBbl 1 IpOU3BEIEHUS IOCIIEI0BATEIBHOCTEM.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

[Tpenen yacTHOro ABYX MOCIEN0BATEIBHOCTEM.

[Ipenen MOHOTOHHOM MOCIEA0BATEIBHOCTH.

Yucno e.

[TpyHIMI BIOKEHHBIX OTPE3KOB.

YactuyHble IpeaeIibl YUCI0BOM MOCIEI0BATEIBHOCTH.

Teopema bonbriano—Beiiepirpacca.

Kpurepnii cxogumoctu Komm a1 nocnenoBaTenbHOCTH.

JBa onpenenenus npezaena PyHKIMU B TOUKE U UX SKBUBAJICHTHOCTD.
CaoiicTBa nmpezena GyHKLIUH.

IlepBbIil 3aMeyaTENbHBIN MIPEE.

OpnHocTopoHHME Tpeaensl GyHKIMU B Touke. [Ipeaen pyHKkium Ha 6€CKOHEUYHOCTH.
Bropoii 3aMeuaTenbHbli Ipeet.

[Tpenen MOHOTOHHOM QyHKITUH.

Kpurepuii cxogumoctu Komn s GpyHKuu.

CumBonsl 0 1 O U UX CBOMCTBA.

OKBUBaJICHTHbIE PYHKIINHU.

HenpepbIBHOCTD (PyHKIIMM B TOUKE.

CBolicTBa COXpaHEHHUs 3HaKa U JIOKAJIbHOM OrpaHUYEHHOCTH HENPEPbIBHOW (PyHKIINU
HenpepbIBHOCTH CyMMBI, TPOU3BEACHUS M YACTHOTO HEMPEPHIBHBIX (DYHKIUHA.
HenpeppIBHOCTh CyNepno3uIMK HENPEPHIBHBIX (PYHKIINH.

Teopema o Hyse HEMpPEPHIBHON (HYHKINU.

Teopema 0 mpoMeEXyTOUHOM 3HAUEHUU HEMPEPHIBHON (PYHKIIUH.

[TepBas Teopema Beliepirpacca 0 HEPEpbIBHBIX (QYHKIUAX.

Bropas Teopema Beiiepiirpacca o HelpepbhIBHBIX (YHKIIHSAX.

CtpyKTypa MHOKECTBA 3HAUE€HUN HEMPEPHIBHON (PYHKIIUHU.

HenpepbIBHOCTE MOHOTOHHOM (DYHKIIMH.

Cy1iecTBOBaHUE U HETIPEPHIBHOCTH 00paTHON (DYHKIUH.



38.
39.
40.

41

44,
45.

46.
47.
48.
49.
50.
51.
52.
. Teopembr @epma.
54.
55.
56.

57.

53

58.

59.
60.

61.

62.
63.

64.
65.
66.
67.

PN
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Cy1iecTBOBaHUE U HETIPEPHIBHOCTH apU(METHIECKOTO KOPHSI.
JleMMa 0 HETIPEPHIBHOCTH apH(PMETUIECKOTO KOPHSL.
Omnpenenenue CTENEHH ¢ UPPAUOHATLHBIM [TOKA3aTEIEM.

. HempepbIBHOCTH MOKa3aTenbHON U JOTapu(pMUUECKON ()yHKITHA.
42.
43.

HenpeppIBHOCTh TPUTOHOMETPUYECKUX (PYHKIIUH.
CymiecTBOBaHUE U HETIPEPHIBHOCTh OOPATHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.

. log (I+e) .. a"—-1 . (l+a) -1
Joka3zarenbcTBO peAesioB lim g.( ) , lim , lim ( ) .
a—0 o a—0 104 a—0 o

3ajaun, NOPUBOASAIIME K TMOHATHIO Tpou3BoAHOW. OrmpeneneHue MPOU3BOJHOM; €€
FeOMETPUUYECKUN U MEXAHUYECKUIH CMBICII. Y paBHEHHUE KacaTeIbHOM.

[Tpocreiimme npaBuia audQepeHIrpoBaHus.

HuddepennupyemMocTh GYHKIIUHA B TOUKE.

[Tpon3BoHast OOpAaTHOM U CIOXKHOM ()YHKITHIA.

[TpousBoaHas n-ro nmopsaka Gyuakmuit x* , In x, e, sin x, cos x.

®opmyna JlelOHMIA 151 TPOU3BOIHOM MPOU3BEACHHUS.

Huddepennmann.

JuddepeHnmans BRICIIHX TOPSAKOB.

Teopema Poss.
Teopema Jlarpanxa o cpeiHeM 3Ha4YCHUU.
Teopema Komm o cpeiHeM 3HaUYCHUU.

[Tpasuino Jlonurans (cnyuau % U X—>00).

. 00
[TpaBuino Jlonurans (cmyyait —).
o0

®opmyia Teitnopa qis MHorowiena. bunom HeroTona.

®opmyna Telnopa mis mpousBosnbHOM QyHkuuu. OctatouHblii wieH B ¢opmax Jlarpanxka u
Kommn.

JlokanbHas popmysa Teitopa. ACUMOTOTHYECKOE MpeCTaBieHne GyHKImA e*, sinx, cosx,
In(1+x), (1+x)%.

HccnenoBanue GyHKIMNA Ha MOCTOSIHCTBO U MOHOTOHHOCTb.

[Tonsitne makcumyma u MuHumyma. Heo6xoaumoe ycioBue sxctpemyma. [lepBoe qocrarounoe
YCIIOBHE DKCTPEMYMaA.

Btopoe u TpeTbe 1ocTaTOYHBIE YCIOBHS SKCTPEMyMA.

Beimyknsie gpynkiun. VccnenoBanue GyHKIMHM HA BBITYKJIOCTh C TOMOIIIBIO TPOU3BOIHBIX.
Touku neperuoa.

ACHUMITOTHI.

II CEMECTP

[TonaTuss mepBOOOpa3HOM M HeompeneneHHoro wuHTerpana. [Ipocreifmme  cBolcTBa
HEONPEIEICHHOT 0 UHTErpaa.

[TpocTtblie qpoOu M UX UHTETPUPOBAHUE.

WuTerpupoBanue palnoHaIbHOU QyHKINH.

. lax+b
WnTerpupoBanue GyHkiuii Buga R| x,n——
ex+d

WnuTerpupoBanue GyHKIMI BUIa R(x, Vax® +bx + c).

WuterpupoBanue quddepeHnnaIbHoro OnHoMma.

TpuroHoMeTpruvyeckre HHTETPaIbI.

3amaya O TIUIOMAAM KPHUBOJIMHEHHOW Tpameuuu. [loHsATHE ONpeneNeHHOro HHTerpaa.
HeoOxoaumoe ycinoBue MHTETPUPYEMOCTH (PYHKIIMH.



9.

10.
. PaBHOMepHas HenmpepbIBHOCTH (DYHKIUU.
. IlaTErpupyeMOCTh HENMPEPBHIBHBIX K MOHOTOHHBIX ()YHKIIHIA.

13.

11
12

14.
15.
16.
17.
18.
19.
20.

21
22

31

41
42

21

Cymmel JlapOy 1 BiX CBOMCTBA.
Kpurepuii uHTErpupyeMOCTH (PyHKITUH.

OrnpeneneHHbld UHTErPai 10 OPUEHTUPOBAHHOMY MPOMEXKYTKY. JIMHEHHOCTh ONpeAeeHHOro
MHTETpasa.

AJITMTUBHOCTH ONPEIEICHHOTO UHTErpaja o MPOMEXYTKY HHTETPUPOBAHMUSL.

CBolicTBa ONpeeIeHHOT0 HHTErpaa, BbIpaXKacMble HEPaBEHCTBAMU.

IlepBas Teopema 0 cpeHEM 3HAYEHUU ISl ONIPEAEIIEHHOIO NHTErpaa.

HHTerpupyeMoCcTh OTpaHNYEHHON (PYHKIIMU C KOHEUHBIM YUCIIOM TOYEK pa3phIBa.
OrnpeesieHHbI HHTErpall ¢ IEPEeMEHHBIM BepxHUM TipeaesioM. @opmyna Herorona—JIeiOnuiia.
3aMeHa IEPEMEHHOI B HEOIIPEIEIIEHHOM U OIIPEJIETICHHOM MHTErpajiax.

WNHTerpupoBaHue Mo 4acTAM B HEONPEAEICHHOM M OINpEAEIICHHOM HHTerpanax. OcTaTo4HbIi
unieH popmyiel Teitnopa B UHTErpabHON opme.

. BTOpaH T€OpEMa O CPEAHEM 3HAUCHUU JJIA OIIPCACIICHHOI'O HHTETpaja.

. Beruncnenue miomaay ¢ NOMOUIbIO ONPEAEIEHHOIO NHTErpaa.
23.
24.

25.

26.
27.
28.

29.
30.
. PaccrosiHne Mex 1y MHOXKECTBaMHU.
32.
33.
34.
35.
36.

37.
38.

39.
40.

Jnuna kpusoil. Iuddepenunan nyru.
Brranciienue 065eMOB ¢ TTOMOIIBIO OMPENSICHHOIO HHTErpaa.

[Mpoctpancreo R".

CXoauMOCTh B METpUYECKOM IipocTpancTBe. CxoauMocTh B poctpancTee R
[TpenenpHble TOYKH MHOKECTB.
3aMKHYTbIE U OTKPBIThIE MHOKECTBA.

Teopema bonbiano - Beiiepiirpacca B mpoctpanctee R
KoMmakTHbIE MHOKECTBA.

[Tpenen pyHkunUU B TOUKE.

HenpepsiBHble QyHKIMH.

Teopemsr Beliepmrpacca 0 HenpepbIBHBIX (PYHKIHX.
PaBHOMepHast HEMPEPHIBHOCTH (PYHKITUIA.

Teopema 0 IpoMEKYyTOUHOM 3HAUEHUU HEMPEPHIBHON (PYHKIIMH.

Jluneitabie otoOpakenus u3 R" B R™.
YacTHble npousBoansie. Judpdepenuupyembie orodpaikenus u3 R" s R,

Huddepennupyembie orodpaxenus uz R" 8 R™.
[Tpou3BoHast CIOKHON (HYHKIIUH.

. Ycnosue auddepeHunpyeMocT! PyHKIUU B TOUKE.

. [IpousBonHbie U AU pepeHIInanbl BEICIIUX MOPSIKOB.
43.
44,
45.
46.
47.
48.

Teopema o nepemene nopsiika JudQepeHupoBaHus.
®opmyna Teitopa.

OKCTpeMyM.

HesiBHble QpyHKIIMM, onpeensieMble OJHUM YPaBHEHHUEM.
HesBHble QpyHKIIMY, OnpeiesieMble CUCTEMOM ypaBHEHHIA.
Y CIIOBHBIN 3KCTPEMYM.

III CEMECTP

S

OO01re NOHATHS TEOPUU PSIOB.

[evicTBusa Hax pAIaMu.

Teopembl CpaBHEHUS MTOJ0KUTEIBHBIX PSIIOB.

PanvkanbHblil mpU3HaK CXOAUMOCTH KOIN 17151 TOT0KUTENBHBIX PSIIOB.
[Tpusnak cxogumoctu Jlanambepa.

[Tpusnak cxogumoctu Paabe.



10.
11.
12.
13.

14.

15.
16.
17.
18.

19

33

WX kWD =

10

11.

12
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NHTerpanbHblii NpU3HAK CXOAUMOCTH PSIOB.

[Tpusnak cxogumoctu JleitoHuma.

[IpeoGpazoBanne Abens. [Ipusnak cxogumoctu Jupuxie.
AOCOII0THAs U YCIOBHAsA CXOUMOCTD PSI/I0B.
[lepectanoBKa YJIEHOB pAJa.

YMHOXEHUE PAAOB.

PaBHOMEepHasi CXOAMMOCTb MOCJEIOBATEIbHOCTEH W psAgoB. Kpurtepuil paBHOMEPHOM

cxoaumoctu bonbsiiano—Komm.

PaBHOMEpHas cXOOUMOCTh KaK CXOAMMOCTh B paBHOMEpHOHN MmeTpuke. [Ipu3Hak paBHOMepHOH

cxoauMmocTu BeliepmTpacca.

HenpepriBHOCTS IpeesibHON (PYHKIIMH [1OCJIEIOBATEILHOCTH U CYMMBI psifia.
[TpenenpHBINA IEPEX0T O] 3HAKOM HHTETpajia | MOWICHHOE HHTETPUPOBAHUE PAJIA.
[Tounennoe auddepeHnupoBanme psaaa.

O6nacTh CXOAUMOCTH CTETICHHOTO PAJia.

. PaBHOMCpHaH CXOOUMOCTE K HCHIPEPBIBHOCTh CYMMBI CTCIICHHOI'O pAda.
20.
21.

22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

[TounenHoe uHTErpUpoBaHue U TUPHEPEHIUPOBAHNE CTEIICHHOTO Ps/a.
Psn Teitnopa.

Pasjiokenue B crenenHoi ps GyHkimii e*, sinx, cosx, In(1+x).

buHoMManbHbBIN psia.

Omnpenenenue JBOMHOIO UHTErpaa.

Kputepuii cyiiecTBOBaHUS ABOMHOTO UHTETpaa.

HHTErpupyeMOCTh HENPEPHIBHBIX (DYHKIIUH.

JIuHeHOCTh JBOMHOIO MHTErpaJia.

AJITUTUBHOCTD JJBOMHOTO MHTETpaja Mo 00JIacTh MHTETPUPOBAHUS.

CBoiicTBa ABOMHOr0O MHTETpaJa, BbIpa)KaeMble HEPABEHCTBAMM.

Teopema o cpeHeM 3HAYCHHUH JIJIs1 IBOMTHOTO MHTETpaa.

CBenenue ABOMHOTO MHTErpaja 1Mo NpsIMOYToJbHOM 00JIaCTH K TOBTOPHOMY MHTErpaity.
CaeneHue IBOWHOTO MHTETpaja 1o MPOU3BOIBHON 00IaCTH K IOBTOPHOMY HHTETPAITY.

. 'eomeTpuueckuii cmbici sikoOuaHa. 3aMeHa IIepeMEHHOM B IBOTHOM MHTETpaie.
34.
35.
36.
37.
38.
39.
40.

TpoliHbIE UHTErPATIBI.

IIpunoxeHust IBOMHBIX U TPOMHBIX UHTETPAJIOB.

Mepa KopaaHa.

KpuBonuHeliHble HTHTETpajbl IEPBOTO POJIA.

KpuBonuHelHbIE MHTETPaIbl BTOPOTO POAA.

®opmyna ['puna.

HezaBucUMOCTh KPUBOJIMHEHHOTO UHTETpalia OT (hOPMBI KPHUBOH.

IV CEMECTP

Iosepxuoctu B R, KacaTensHas mi10ckocTh 4 HOPMalb K TIOBEPXHOCTH.

ITepBas kBagpaThuHas Gpopma noBepxHocTu. [1nomaas TOBEpXHOCTH.

[ToBepxHOCTHBIE HHTETpaNbI 1-r0O THMA.

[ToBEepXHOCTHBIE HHTETPAIBI 2-TO THUIIA.

®opmyna Crokca.

®opmyna ["aycca-OcTporpaackoro.

HezaBucuMocCTh KpUBOJIMHEHMHOIO HHTETpasla OT IyTH UHTETPUPOBAHUS B IPOCTPAHCTBE.
CkansgpHele u BekTopHble nonst. ['paguent. Potop u nuseprenuus. Lupkymsus.
HecoOcTBeHHbIe HHTErpaIbl 1O OECKOHEYHOMY MPOMEKYTKY.

Heco6cTBeHHBIE HHTETpaAIBI 10 OECKOHEYHOMY IPOMEKYTKY OT IMOJIOKUTENbHBIX (YHKIUH.
HecoOcTBeHHbIE HHTETrpaNIbl OT HEOTPAHUYEHHBIX (PYHKIIUH.

. HecobcTBeHHBIE MHTErpaAIIbI OT MOJIOKUTENTHHON HEOTPAHUYEHHOM (DYHKITHH.
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13. HempepbIBHOCTH COOCTBEHHOTO MHTETPAja 1o MmapameTpy.

14. IuddepenumpoBanue coOCTBEHHOTO HHTETpasia 1o mapamerpy.

15. HecoObcTBeHHbIE ~WHTErpalibl, 3aBUCAIIME OT mapaMmerpa. PaBHOMepHas CXOIMMOCTb,
HENPEPbIBHOCTH, AU (epeHInpoBaHEe M HHTETPUPOBAHHE HECOOCTBEHHBIX HHTETPAJIOB IIO
napamerpy.

16. I'-pysxmms.

17. B-bynkmus.

18. Tlepuonnyeckue GyHKIIHH.

19. Oproronanpabie  cuctembl  QyHkiuid.  TpuroHomerpudyeckas  cucremMa  (QyHKIHMN.
Tpuronomerpuueckuii psan Oypeoe.

20. HepaBenctBo beccens. Jlemma Pumana-JleGera.

21. IlonHOTa CUCTEMBI CTETIEHEN U TPUTOHOMETPUYECKOU CUCTEMBI.

22. PaBHOMepHas cxoauMocTh psajga dypse. CxoagumocTs B cpeaHeM. PaBenctBo [lapceBais.

23. S npo dupuxae. [IpuHumn goxkanin3anuu.

24. ITotoueuynas cxoaguMocTs psaaa ypee. uddepeniupoanre n nHTErpupoBanue psjga Oyprwe.

25. Unrerpan @ypse. [lonstue o npeodpasoanuu Dypre.

26. CpoiictBa npeobOpazoBanust Oypoe.

27. [lpumenenue psaoB U UHTETpasioB Dypbe.

rOY BIIO «JIOHEIIKWI HAIIMOHAJIbHBIN YHUBEPCUTET»
@DakynbpTeT MaTeMaTHKH U MHPOPMAITMOHHBIX TEXHOJIOTUH

Hanpaenenue noocomosxu:  01.03.01 Maremaruka

Ipoghuns:

IIpoepamma noocomosxu: OakanmaBpuar

Cemecmp YETBEPTHIN

Yuebnas oucyunnuna MaTeMaTHYSCKHUI aHATH3

BUJIET Nel
Hamw onpedenenus
1. I'-pynkuusa 2. [lnomanp noBepxHoctu 3. [luBeprenuus 4. I[loteHumansHOe moie. 5.
Tpuronomerpuueckuii psa. 6. Aapo Jupuxie. 7. [IpeoOpasoBanue @ypwe. 8. 'apmonnyeckas
GyHKIUS.
Lokazamv meopemol
9. ®opmyna /1715 BBIYUCIEHUS TIOBEPXHOCTHOTO UHTETpajia BTOPOro Poja.
10. [IpocTeiinye cBoiicTBa MEPUOJUUECKUX (HYHKIIMH.
Pewumys 3a0auu

_ 2 2
11. BeruuciauTh 00beM Teja, OTPAHHIEHHOTO TOBEPXHOCTAMH < = 2~ 12(x ty ),
7=24x+2.

12. BpruncimTh NOTOK YE€PE3 YACTh IIOBEPXHOCTHU B IIEPBOM OKTAHTE: a=xi+yj+zk
P:x+y+z=1.
x € (-x,0)

13. Paznoxuts B psin @ypbe GyHKLIHUIO f(x)= {1’ 0.7
x, x€[0, 7
0, xe[0,1]

14. Beruncnuth npeodpazoBanue Oypbe PyHKIUU f(x) = :
x, xe[0,1]

YTBep:kIeHO Ha 3acefaHnH Kadeapbl MaTeEMaTHUECKOIo aHaau3a U 1uddepeHuanbHbIX YpaBHEHHH,
poTOKOJ Ne OT « » 20 1.
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3aBenyrouuii kadeapoit
DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
1-8 5
9-14 10
Bcero 100 6an0B

10. KPUTEPUU OLIEHUBAHUA

[lo kypcy mpennonaraercsi HpPOBEJCHUE NPOMEXKYTOUHOM aTTecTalud B BHJE JIBYX
KOHTPOJIbHBIX pabOT, MOAYJIBHOTO KOHTPOJS M dK3aMEHa. DK3aMeH CHAl0T CTYJCHTHI C LEIbI0
IIOBBIIICHNS PEUTHHIA.

Pacnpeoenenue 6annos, Komopule Mo2ym noay4ums cmyoeHnvl

B TedeHue kaxmoro u3 ceMecTpoB MPOBOAUTCA MO JBE KOHTPOJbHBIE pabOTHI 10 MPOBEPKE
HaBBIKOB PELLEHUs IPUMEPOB U 3an1ad. IlepBas — B cepenune cemectpa, Bropas — B KoHIe. Kaxnas
KOHTPOJIbHASI OLIEHUBAETCS UCXOJS M3 MaKCUMalbHbIX 25 OamnoB. OneHuBaeTcs MpaBUIbLHOCTh U
IIOJIHOTA PELIEHUS MPUMEPOB M 3anad. MoaynbHBI KOHTPOJb MPOBOJUTCS MO TEOPETUUYECKUM
BOIIPOCaM K MPOMEXKYTOYHOM aTTecTallii B KOHIIE CEMeCTpa U OLEHUBACTCS HCXOIsi U3
MakcuMaibHbIX 50 OamioB. OLieHUBAETCS OJHOTA PACKPBITUS TEOPETUUECKUX BOIIPOCOB.

DKk3aMeHaIMOHHas paboTa B Ka)KI0OM CEMECTpPe OLIEHUBAETCS MOCIIe 3aUThl MakcuMyM B 100
6ai1oB (hopMyTUPOBKHU § 110 5, TEOPEMBI C JI0Ka3aTeIbCcTBAMU U 3aaauu 1o 10 6amios). OneHka 3a
CEMECTp BBIUMCISETCS KaK MaKCHMallbHasi U3 TMOJIyYEHHBIX 32 CEMeCTp M Ha DJK3aMeHe H
BBICTABJISIETCA COIJIACHO LIKaJie, npuHsaToi B JlonHY.

Pacnpeoenenue 6annos, Komopule Mo2ym noay4ums cmyoeHnvl
6 npoyecce uzy4eHus OUCYUNIUHDL

KonTtpoabsnas padora Ne [ Konrponbnas padora Ne 2 | MoayabHbINH KOHTPOJIb Bcero
1
25 25 50 100 OansoB

IIxana coomeemcmeusn 6a1108 HAUUOHAILHOU WIKAlE

Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOM 1IKaJje Ouenka no
no mkaje | 100-0asbHoM (3x3ameH, Aud pepeHIUPOBAHHBIN 324€T) rocy/1apCTBeHHOMH
ECTS mKaJje mKaJje (3a4er)
A 90-100 5 (oTAM4HO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TE€HO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YIOBJIETBOPHUTETHHO) 3a4TE€HO
E 60-69 3 (yIOBIETBOPUTEIHHO) 3a4TECHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3aUTEHO

C BO3MOXHOCTBIO TOBTOPHOM CHAAYH
F 0-34 2 (HeyIOBJIIETBOPUTETIHHO) HE 3aUTEHO
C BO3MOYKHOCTBIO IIOBTOPHOM CITa4H MPHU YCIIOBUN
00s13aTeTbHOT0 Ha0opa TOMOTHUTENIBHBIX OAJIJIOB
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11. MATEPHAJIBHO-TEXHHUYECKOE OBECIHHEYHEHUE YYEBHOI'O ITPOLHECCA

JIeKIMOHHBIE, TpPAaKTUYeCKHe M Ja0OpaTOpHBIE 3aHATUS TPOBOAATCA B AYAUTOPHSIX,
OCHAILICHHBIX JOCKaMH, [IapTaMH.

12.  PEKOMEHJOBAHHAS JIUTEPATYPA

KoJ-Bo Hannumne

Ne IK3EMILISAPOB | JIEKTPOHHOM
HanmenoBanue
n/n B OubJmoTeke BEpPCHHU B

JlonHY IBC

Ocnoenasa numepamypa

1. KynpsBues, Jles /. Kypc maremarndeckoro aHanusa : B 3
T. : [Yueb. aa ¢uz.-mat. u uHX.-Qu3. crenuaabHOCTEH
By30B]. T. 1 /JI. [I. KyapsBues. - 2. u3z. - M. :Beici. mik.,
1988. - 712 c.

2. Kynpssues, Jles 1. Kypc Maremarnueckoro ananusa : B
3 1. : [Vuel.u1st pus.-MaT. ¥ MHXK.-QH3. CreruanbHOCTEH
By30B]. T. 2 / JI. I. KyapsiBues. - 2-¢ u3z. - M. : Beic.
mk., 1988. - 575, [1] c.

79 -

3. Kynpssues, Jles 1. Kypc Maremarnueckoro ananusa :
[Vueb.n1s ¢uz.-mat. v uHXK.-QuU3. CrienuaaIbHOCTEH
By30B] : B3 1. T. 3 /JI. I. KyapsiBues. - 2-e u3z. - M. :
Beicr. mik., 1989. - 351, [1] c.

102 -

4. COopHUK 3a/1a4 110 MATEMAaTHYECKOMY aHAIH3Y : YueO.
nocobue. T. 1 : [Ipenen. HenpepbIBHOCTS.
Huddepermmpyemocts / JI. J1. Kynpssues, A. 1. 1
Kyracos, B. 1. Yexnos, M. U. llla0ynun ; [Tox pen. JI.
. Kyapssuesa. - 2-e uzn. - M. : ®uzmatiur, 2003. - 496
C.

5. COopHuK 33/1a4 IO MaTemMaTu4eckomy ananusy [Teker] :
[yueb. mocobue s texH. By3oB] : [B3 1.]. [T. 2] :
WNurerpaner. Psaast / J1. J1. Kynpsisues, A. JI. Kyracos, B.
. Yexnos, M. U. lllabynun ; [mox pex. JI. J1.
KynpsBuesa]. - U3n. 2-e. - Mocksa :@uzmatnur, 2003. -
502 c.

23 -

6. COopHUK 33/1a4 IO MAaTEeMaTHYECKOMY aHau3y : [yueo.
nocobue]. T. 3 : @yHKIUN HECKOJIBKUX NepeMeHHbIX / JI.
. Kynpssues, A. JI. Kyracos, B. 1. Yexnos, M. N. 96 -
labynuH ; [mox pexn. JI. 1. KynpsBuesa]. - 2-e usza. - M.
: @usmatiut, 2003. - 468 c.

7. Hoporosies, A. . Matemaruueckuit ananus : CO. 3a1a4

/ A. 5. Joporosres. - K. : Buma mk., 1987. - 406, [1] c. 16 )

Jlonoanumensnasn numepamypa

8. Ouxtenronsl, I. M. Kypc nuddepenuuansHoro u
WHTETPAIbHOTO UCUHCIICHUS : [ Yuel. 1t pu3. u mex.-Mar.
cnernuansHocTeit By30B]. T. 1 / I'. M. ®@uxrtenronsil. - 8. 1 -
nus3n. - M. : ®dusmataurt ; CII6. : Heckuii quanekt, 2001. -
680 c.
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9. @uxtenronsil, I'. M. Kypc nuddepennuansnoro u
WHTETPAILHOTO UCYUCIICHUS : [Yuel. misa Gus. u Mex.-

Mart. crieranbHocTed By3oB]. T. 2 / I'. M. ®uXTEHTOJIbII. 1 -
- 8. u3n. - M. : ®usmatiut ; CII0. : HeBckuii nuanexT,
2001. - 864 c.

10. | @uxrenromnsi, I'. M. Kypc nuddepennmanpaoro u
UHTETPAITBHOTO UCUHCCHUS : [ Yuel. st pus. u Mex.-

Mar. cnenuainbHocTei By30B]. T. 3/ T'. M. OUXTEHTOIBII. 1 -
- 8. u3x. - M. : ®usmarnurt ; CII0. : HeBckuii quanexr,
2002. - 728 c.
11. | AemunoBuy, b. I1. COopHUK 3a/1a4 U yIIPaKHEHUN IO
MaTeMaTHYeCKOMY aHAIM3Y : y4el. mocooue st By30B / 78 -

b. I1. Aemunosuu. - M. : ACT : Actpens, [2009]. - 558 c.

13. HNH®OPMAIIMOHHBIE PECYPChbI

http://eqworld.ipmnet.ru/ru/library/mathematics.htm —y4eOHUKM © JOpyrue KHUTH TIO
MaTeMaTHKE;

http://ilib.mccme.ru/ —uHTEpHET-OMOMMOTEKAa BHTanus ApHonbaa;
http://techlibrary.ru/ —texnuyeckas 6ubnmnoTexa;

http://donnu.ru/science/journals —Hayunsie sxypHaibsl 'OV BIIO «JloHenkuil HaliMmoHaIbHbIN
YHHUBEPCHTETY;

http://mondnr.ru/ — MunuctepcTBo ob6pazoBanus u Hayku [lonenkoit Haponnoit pecriy0mamku;

http://resobrnadzor.ru/ — PecnyOnukanckas ciyx0a MO KOHTPOIIO U Haa3opy B cdepe
00pa3oBaHMs U HAyKHU;

https://miktex.org/ — oduumaneHeli calT CBOOOAHO pPACIPOCTPAHIEMON HACTOIHHOU
n3gaTenbckor cucteMel MiKTeX

https://www.sumatrapdfreader.org/free-pdf-reader.html — caiit Sumatra PDF;

http://www.winedt.com/ — opuIHaTBEHBIN CalT TEKCTOBOTO penakropa WinEdt;

https://inkscape.org/ — o¢unManbHbBICAHT CBOOOJHOIO HMHCTPYMEHTa JUIsl palboThl C
BeKTOpHOU rpadukoit Inkscape;

https://www.wolframalpha.com/— caiit npoexta WolframAlpha;

http://old.exponenta.ru/soft/Maple/Maple.asp — oOpazoBarenbHbIi pecypc mo Maple.

14. ITPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatuBnas nutiensust JJOHHY Ne 46484614);

2. MicrosoftOffice (koprnopatusHas auuensus JOHHY nuuensus Ne 46472919);

3. MicrosoftVisualStudio (smunensuss nporpammsl DreamSpark ans Bbicmmx y4eOHBIX
3aBEJICHUN );

4. Jlunensun GPL, Apache, BSD nnsa cBoGoanoro mporpammaoro odecrieueHusi: FreelLab,
Scilab, R Studio, Python, Eclipse, FreePascal, TriesMode, Prolog, AntuBupyc Kacmepckoro,
LinuxFedora, LibreOffice, AdobeAcrobatReader, xPDF, Blender, KOMIIAC-3D LT, Paint.NET,
Gimp.

Pabouas mporpamma paccMOTpeHa U NepeyTBep:k/ieHa Ha 3acelaHiH KadeIpbl
¢ u3MeHeHusIMU (0e3 u3menenui) Ha 20 TOJI.

ITpotokomn Ne OT « » 20 T.
3aBenyromnuii kageapoit




