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HNOACHUTEJIBHAS 3AITUCKA

YuebHas aucuMinHa «MaremMaTuyeckuli aHamu3» ABISETCS 6a30BOM JUTs
rpenoaaBaHusi OOJIBUIMHCTBA MareMaTHUYeCKUX KypcoB. Hanbosiee TecHOU siBaseTcs
CBSI3b JIaHHOM UCUMIUIMHBI ¢ TAaKMMH JUCUMIIMHAMU Kak «/luddepeHunanbHbie
ypaBHeHUs», « Teopusi GyHKUHH KOMIJIEKCHOTO MepeMeHHOro», «DyHKUHOHAIbHbIH
aHaIN3», «YpaBHEHHUS MaTeMaTH4eCKOW QU3UKH», «IJKCTpeMasbHble 3aJayd M
BapHaLMOHHOE HUcYHUCiIeHue». [Ipy H3yyeHUM MaTeMaTU4YeCKOro aHajliu3a CTYAEHTbI
3HAKOMSTCSt C OCHOBaMM JAWdQepeHUHanbHOro M MHTErpajibHOr0 HCUHUCICHUS
(GyHKUMIA ONHOM M HECKOJIBKUX JIeHCTBUTENbHBIX NepeMeHHbIX. OCHOBHbIE MOHATHS
ndddepeHLHaNnbHOr0 M MHTErPAJIbHOTO HUCYMCIEHHUS SBISAIOTCA 0a30BBIMU IS
OCBOEHHS YKa3aHHbBIX Bblllle MATEMAaTHUECKUX AUCLIMITIHH.

JneMeHThl TeOpHH nipeaena U auddepeHInanbHOr0 HCHUCIEHHUS HCHONB3YIOTCS
[IpU U3YYEHUHU IUCUUIUIUH «/IuddepeHuunanbHble ypaBHEHUsD, « PyHKLIHOHAIBHbBIN
aHaIM3», «YpaBHEeHUss MartemaTudeckoidt ¢usuku». ba3zoBbie KOHCTPYyKLMH
MHTErpaJIbHOro HCYUCIIEHUS UCNOJb3YIOTCS MPH PELIEHHUH UHTErpajbHbIX YPaBHEHUH
B paMKax HW3y4YeHUs AUCUMIUIMHBI «DYHKUHMOHANbHBIA aHaliU3», TMpPH CO3JaHUHU
BApMALIMOHHBIX MPHUHUMIOB B 3aJayax MaTemMaTH4yeckod ¢U3MKU (IUCLUMIUIMHA
«YpaBHEHHUST MaTeMaTHUeCKOH (HU3UKM»), NP HW3yUYEHHH TEOMETPUM [IAJKUX
MOBEPXHOCTEH B paMKax JAdcUMMIUHBl «JluddepeHunanbHas reomMeTpusi H
TOMOJIOTUSI», TPA  MOCTPOCHUU HEOOXOAUMBIX U  JOCTATOUYHBIX  YCJIOBHUH
ONTHUMAJIBHOCTH B 3ajavax ONTUMHU3AUUM (AUCUMIUIMHA « DKCTpeMallbHbIE 3aJauM U
BapUaLMOHHOE UCUHUCIIEHUEY ).

OCHOBHBIMH METOJaMH HW3yUYeHUS! JMCLMIUIMHB «MaTeMaTH4eCKUH aHallu3»
SABJISIFOTCS OCBOEHUE TEOPETUYECKHUX 3HAHUM Ha 0a3e JEKLMOHHOIO Kypca, a Takxke
CaMoCTOosITeNIbHast MPOpadoOTKa CTY/I€HTaMU TeopeTHueckoro marepuana. KoHtponp
OCBOEHHsI TEOPETHMYECKOro MaTepuana MpoBoAUTCS B  ¢GoOpMe IK3aMEHOB,
KOJUUIOKBUYMOB, KOMITBIOTEPHOIO TECTUPOBAHUS, CAMOCTOSITE/IbHBIX paboOT U OMPOCOB
Ha NPaKTUYECKUX 3aHATHUSAX.

MeToabrl MNPUBUTHSL CTYJIEHTaAM MPAKTHYECKUX HABBIKOB HCIOJb30BaHMs
TEOPETUYECKUX pe3yJIbTAaTOB IIPU PELIEHUHM pa3zJIMuHbIX 3ada4 MU yHpaKHEHUH
OTpadaThIBalOTCAd Ha MPAKTHYECKUX 3aHATHAX, a Takke B (GOpMe caMOCTOSTENIbHOH
paboThl cTyneHTOB. KOHTpOJb OCBOGHHS NMPAaKTHYECKMX HABBIKOB OCYILECTBISETCS
BO BpEMs MPAKTHYECKUX 3aHATUH B QopMe MNpoOBEpKH [IOMAllHUX 3aJaHHUU,
KOMITBIOTEPHOI'O TECTUPOBAHUS, a TAKXkKe Ha KOHTPOIbHBIX padoTax U 3auyeTax.

Hear aumcunnanHbl «MVMaTtemaTHyecKHMii aHaaW3»: co3jaHue Oasbl JUis
OCBOEHHS OCHOBHbIX [TOHATHH U METOJI0B COBPEMEHHOM MaTeMaTHKH.

Ob6pa3oBatenbrasi uejb: H3JI0KeHHMe OCHOB UGB (depeHUHATBHOTO U
WHTETPaJIbHOrO MUCYUCJIEHUS (QYHKUHA OJHOW W HECKOJbKMX BeIECTBEHHbIX
MePEMEHHBIX.

PasBuBarouian uenb: GopMHpoBaHHE y CTYAEHTOB OCHOB MaTeMaTU4YeCKOro
MBILIJIEHHS, 3HAKOMCTBO C METOJaMM MaTeMaTHUECKUX [10Ka3aTesbCTB, U3y4YECHHE
aIropUTMOB PELLIEHUS] KOHKPETHBIX MAaTEeMaTHUYECKUX 3a1ay.

OcHoBHble 3aja4H, peliaeMble B paMKax  W3YyYEHHUS  TUCLMILIHHBI
«MatemaTHYeCKUI aHATH3Y.

— (DOPMUPOBAHHUE Y CTY/ICHTOB MOHATUS YHCIIA;

(V8]



— W3y4YeHUE TIOHATUS Mpedesa W OCBOEHUE JITOro MOHATHSA C  UEJIBIO
NPaKTUYECKOro UCMONB30BAHMS MPH PELICHUU Pa3iMvHbIX 3a/1a4 MaTEMATHKH,

— HU3ydeHHe OCHOB JH(PQepeHUranbHOr0  MCHUCAEHHUS,  HMCIOJIb30BaHHe
1eMEHTOB AU(dhepeHIUaTIbHOrO UCHUCIEHUS PH PELLIEHHH IKCTPpEMAJIbHBIX 3a1a4 U
JPYrux 3ajay COBPEMEHHONH MaTeMaTUKH;

— UCNOJb30BAHHE OCHOB HHTETPAJIbHOrO HCUMCIICHMS NpPU peLIeHMU 3aaad
MaTeMaTHKH, MEXaHUKH, MAaTEMaTUYECKOH (PU3HUKH.

B pesynbrare u3yuyeHus yueOHON AUCUMIUIMHBI CTYIEHT AOJKEH

3JHATh:

— OCHOBHbBIE TOHATHS W pe3yNibTarhl AH((epeHUUATBHOr0 U HMHTErpajbHOro
UCUHUCTIeHUS! HYHKLMM OTHOM U HECKOTBbKUX BELLECTBEHHBIX EPEMEHHbIX;

— METOABl J0Ka3aTeJIbCTB U AIFOPUTMbl pelUeHUs 3aJad MaTEMaTHYECKOIro
aHaJj13a, )

— HOBEHLUME [OCTWUXEeHWS B 0oO0JacTU MaTeMaTH4yecKOro aHajih3a H HX
MPUJI0KEHMS B 3a1a4aX eCTECTBO3HAHUS;

yMeTh:

— WUCTOJIB30BaTh OCHOBHbIE pe3y/lbTaTbl MaTEeMaTHU4YECKOro aHajan3a B
NMPaKTUYECKON 1eATeNIbHOCTH;

~ HCMOJB30BaTh TEOPETHYECKHE M MPAKTUYECKME HAaBbIKW MPUMEHEHUs
AudepeHIHanbHOr0 U UHTErpajlbHOrO HCUHC/IEHUS B MaTeMaTHKe;

BJIA€Th:

~ OCHOBHBIMH METOHAMH WHTErpupoOBaHusi ¥ AubdepeHuHpoBaHus QYHKLIUH,
PsAA0B ¥ HHTETPaJIOB;

~ METOJaMH JIOKa3aTeNbCTB U aHATUTHYECKOTrO UCCieNoBaHus QYHKIMH, psl0B
U MHTErpajloB Ha HEMPEPBIBHOCTh, CXOAUMOCTh, PABHOMEPHYIO CXOAUMOCTb;

— HaBblKAMM €aMOOOpa3oBaHUMs M Crnoco0aMM HMCIOJB30BaHUs  anmapara
MaTeMaTH4eCcKoro aHajauza st NpOBEAEHHUSA MareMaTH4YecKuXx “
MEXIUCLUIUTMHAPHBIX UCCIIeI0BAHUM.

Ha wu3yuyenue yueOGHOW aucuunaudsl 1o cneuransHoctw 1-31 03 01
«Marematuka (no HanpaiaeHusM)» (1-31 03 01-01 «Marematuka (Hay4HO-
POU3BOACTBEHHAsA  JeATenbHOCTh)», 1-310301-02 «Marematuka (Hay4HO-
nemaroruyeckass aesatenbHocts)», [-31 03 01-03 «Maremaruka (2KOHOMHUYECKAsS
NeATENBHOCTB)») 0TBOAUTCS 708 yacos, B TOM uucie 424 yaca ay AUTOPHBIX 3aHATHH;
no cneuranbHocTh 1-31 03 02 «Mexanuka U mMaTeMaTH4eCKOe MOJETUPOBAHUE) —
624 wyvaca,B TOM uyucie 406 4acoB ayAUTOPHBIX 3aHATUH; MO CNIELHMAILHOCTH
1-31 03 09 «KomnbroTepHas MaTeMaTUKa ¥ CUCTEMHBIH aHanu3» — 678 4acos, B TOM
yuciie 424 yaca ay AUTOPHBIX 3aHATHH.



NNPUMEPHBI TEMATUUYECKUMW IUIAH

AJd cneuuaJbHOCTH

1-31 03 01 MaremaTHKa (1O HANPABJICHHAM)
(1-31 03 01-01 MaremarHka (Hay4HO-IPOH3BOACTBEHHAs 1€ TeJbHOCThD),
1-31 03 01-02 MaremaTuka (Hay4HO-MeJaroruyecKkas 1eTeJbHOCTDb),

1-31 03 01-03 Maremaruka (JKOHOMHYECKAS 1eSATeJIbHOCTD))

Pacnpeaesienne 4acos 1o

Ne HaumeHoBaHHe TeM H pa3fe/oB BH/AAM 3aHATHH
Bcero | Jleku. | JlaGop.

1 2 3 4 5

| | Tema L. DnemeHTbl MaTeMaTHYECKOMH 10 6 4
JIOTMKH ¥ TEOPUHU MHOXECTB

2 | Tema 2. MHOXeCTBO AeHCTBUTEIbHBIX 14 10 4
uuces

3 | Tema 3. [Ipenen nocjienoBareibHOCTH 24 10 14

4 | Tema 4. [lpenen pyHkuuu 18 4 14

5 | Tema 5. HenpepbiBHbie QyHKLMU 18 12 6

6 | Tema 6. Juddeperunpyemsie GyHKUUU 38 20 18

7 | Tema 7. HeonpeneneHHbli HHTErpal 22 10 12

8 | Tema 8. Onpenenensblii unTerpaa Pumana 26 12 14

9 | Tema 9. MeTrpuueckue NpOCTPaHCTBA 12 8 4

10 | Tema 10. Juddeperuupyembie ¢yHKUUU 22 12 10
MHOI'HX epeMEHHBIX

11 | Tema 11. luddepeHumnpyembie BEKTOPHbIE 22 10 12
dyHKuUU

12 | Tema 12. Yucnosbie psabl 26 12 14

13 | Tema 13. ®yHKUHOHAIbHbBIE 28 14 14
0CJIeI0BATEIbHOCTH U PAJbl

14 | Tema 14. Psaapl Pypse 22 10 12

15 | Tema 15. UuTerpassl, 3aBUCSLLIHE OT 22 12 10
napameTpa

16 | Tema 16. Mepa XKopnaHa B R’ 14 10 4

17 | Tema 17. Unrerpan Pumana B R’ 26 12 14

18 | Tema 18. KpuosiuHeiliHble HHTErpasibl 28 14 14

19 | Tema 19. IloBepXHOCTHbIE HHTETPAJIbI 24 10 14

20 | Tema 20. DaeMeHThbl BEKTOPHOIO aHAJIHU3a 8 4 4
Bceero no ancuunianxe 424 212 212




NMPUMEPHBI TEMATUYECKUM IJIAH

AJISl CIEUHATbHOCTH
1-31 03 02 Mexannka 1 MaTeMaTHYeCKOe MOJAe/IHPOBAHHE

Pacnpeaesienne 4acos no

No HanmeHoBaHHe TeM H pa3aeioB BHAaM 3aHATHH
Beero | Jleku. | Ilpakr.
1 2 3 4 5
1 | Tema 1. DnemeHTbl MaTeMaTHYECKON JTIOTUKH 10 6 4
U TEOPUH MHOXECTB
2 | Tema 2. MHOXeCTBO A€HCTBUTEbHBIX YHCE 14 10 4
3 | Tema 3. Ipenen nociie0BaTENbHOCTH 24 10 14
4 | Tema 4. Ilpenen pyHkumu 18 4 14
5 | Tema 5. HernpepbiBHbIE PyHKLUU 18 12 6
6 | Tema 6. J/IluddepeHuupyemble QyHKUHUN 38 20 18
7 | Tema 7. HeonpeneneHHbIH MHTErpal 22 10 12
8 | Tema 8. Onpenenennblii unTerpain Pumana 22 10 12
9 | Tema 9. MeTpuueckue NpoCcTpaHCTBa 10 6 4
10 | Tema 10. Juddeperumpyembie GyHKINH 20 12 8
MHOTHUX MepeMeHHBIX
11 | Tema 11. JuddepeHunpyembie BEKTOPHbIE 20 10 10
dyHKUHU
12 | Tema 12. YucsioBble psiabl 22 10 12
13 | Tema 13, ®yHKIIHOHAIBHbIE 24 12 12
MOCJIeA0BATENBHOCTH H PSIAbI
14 | Tema 14. Psanpt Oypobe 22 10 12
15 | Tema 15, UnTerpasibl, 3aBucsiiiye ot 22 12 10
napameTpa
16 | Tema 16. Mepa KXopnana B R 14 10 4
17 | Tema 17. Uuterpan Pumana B R 26 12 14
18 | Tema 18. KpuosinHeiiHbie HHTErpalibl 28 14 14
19 | Tema 19. [ToBepXHOCTHBIE MHTErPaJIbI 24 10 14
20 | Tema 20. DieMeHTb! BEKTOPHOIO aHAIM3a 8 4 4
Beero mo aucuun/inue 406 204 202




NMPUMEPHBIA TEMATHUYECKHUH NJIAH

AJIF CNICIHAJBHOCTH

1-31 03 09 KomnbioTepHasi MAaTeMAaTHKA H CHCTEMHbIH aHAJIM3

Pacnpene.rlen He 4acCoB 110

Ne HaunmeHoBaHHe TeM H pa3ienoB BHaM 3aHATHH
Bcero | Jleku. | Ilpakr.
1 2 3 4 5
1 | Tema 1. DeMeHTbl MAaTEMAaTUYECKOH JIOTUKH 10 6 4
¥ TEOPUH MHOXECTB
2 | Tema 2. MHOXeCTBO ICHCTBUTEIbHBIX YHUCEI 14 10 4
3 | Tema 3. [Ipenen nociaen0BaTeIbHOCTH 24 10 14
4 | Tema 4. [Tpenen dyHkuuu 18 4 14
5 | Tema S. HenpepbiBHble QyHKIUU 18 12 6
6 | Tema 6. luddepenumpyembie GyHKUUU 38 20 18
7 | Tema 7. HeonpeneneHHbli uHTErpan 22 10 12
8 | Tema 8. Onpenenennsblii MHTerpan Pumana 26 12 14
9 | Tema 9. MeTpuueckue MpocTpaHCTBA 12 8 4
10 | Tema 10. IuddepeHurpyempie GyHKLUHN 22 12 10
MHOTHUX NepeMEHHBIX
11 | Tema 11. JuddepeHunpyempie BEKTOPHbIE 22 10 12
byHKUMH
12 | Tema 12. YncnoBble psifibl 26 12 14
13 | Tema 13. ®yHKUHOHAIbHBIE 28 14 14
NOCJIEI0BATEIBHOCTH U PS/bl
14 | Tema 14. Psanp1 ®dypbe 22 10 12
15 | Tema 15. UnTterpansl, 3aBucsILnEe OT 22 12 10
napameTpa
16 | Tema 16. Mepa XXopnaHa B R’ 14 10 4
17 | Tema 17. Unterpan Pumana B R’ 26 12 14
18 | Tema 18. KpuBonuHeliHble HHTErpasbl 28 14 14
19 | Tema 19. [ToBepXHOCTHbIE HHTETPAJIb 24 10 14
20 | Tema 20. DneMeHTbl BEKTOPHOIO aHaji13a 3 4 4
Beero mo aucuunante 424 212 212




COAEPKAHUE YYEBHOI'O MATEPHUAJIA

Tema 1. JieMeHTbI MATEMATHYECKOH JIOTHKH H TEOPHH MHOXKECTB

BbickasbiBaHusi, 3Ha4YeHWe MCTHMHHOCTH BbicKa3piBaHHMs. Onepauudu Han
BbICKA3bIBAHMSAMH  (KOHBIOHKIMS,  JM3BIOHKLMS,  UMIUIMKAaLUus, OTPULAHME,
SKBHUBAJIEHTHOCTL).  BbickasbiBaTeiibHble  nepeMeHHble.  DPopMyibl  anreOpsl
BbICKa3biBaHWH. OCHOBHbIE TaBTOJIOTMM (ABOIHOE OTpULIAHHWE, KOMMYTATHBHOCTH U
aCCOLIMATUBHOCTD CIIOKEHHsS ©W YMHOXEHHS, AUCTpHOYTUBHOCTb, MpaBHia [
Moprasa u ap.). OpHomecTHble npeadkarbl. KBaHTOpbl OOLIHOCTM H
cyliecTBoBaHus. OTpULIAHUE NPETUKATOB U KBAHTOPOB.

MHoxecTBa 4 onepaudd Hajg HUMHU (0ObEAUHEHHUE, MepeceqHeHue, PasHOCTh,
nononHeHue). JIBoHCTBEHHOCTD onepaluii 00beAuHeHUs W nepeceyeHus. JlekapToBo
O pou3BeIeHUE MHOKECTB.

BuHapHble oTHOLIEHHS ¥ WX NpuMepbl. [ToHsiTHe oTOOpaxeHus (GyHKUMH) U
rpaduka orobpaxeHus. OO6jacTe onpeaeiNeHUs U 00NacTh 3Ha4YeHWd, oOpa3bl U
npoodpassl. Komnosuuus orobpaxenuit. [TonHeiii npoodpa3 MHokecTBa. CyxkeHue
dbyskuud. Cropbekuus, UHbeKIUsA, Ouekuus. OOpaTHoe oToOpakeHue. OTHOLIEHUE
KBHBAJIEHTHOCTH, pe(JIeKCUBHOCTh, CHAMMETPUYHOCTD, TPAH3UTHBHOCTD.

Tema 2. MHoOXkeCTBO AelicTBHTE/bHBIX YHCEJ

AKCHOMaTHKa MHOXeCTBAa JEHCTBUTENBHBIX 4YHceld. Mojeau MHOXecTBa
JeCTBUTENbHBIX YUCEN, HEMPOTUBOPEYHBOCTh, U30MOPPH3M Mojenel. Baxnelme
OJMHOXX€ECTBA.

MakcuManbHbI U MUHHMATBHBIA 3JIEMEHTHl MHOXECTBa. [ paHUIbl YUCIOBBIX
MHOXeCTB. MHOXeCTBa, OrpaHU4YeHHbIEe CBEPXY U CHU3Y. TOYHBbIE BEPXHAS B HYMIKHASA
rpa”HuLbl MHOXKecTBa. TeopeMma [lenekunaa.

[To3u1IMOHHBIE CUCTEMBI CHHUCIIEHUS. ANTOPUTM OINpPEeNeHUs (-WYHBIX LUQp
yucJa.

Mopgenp MHOXecTBa BelIECTBEHHBIX YMceNl. MOIIHOCTh MHOXKECTB. MOILIHOCTD
NyCTOro, KOHE€YHOro MHoxectBa. CdeTHble MHOKecTBa. (CUETHOCTb MHOXECTBA
paLHOHaNbHbIX uKces. MolHocTs KOHTUHYYyMa. Teopema KaHTopa 0 HeCUeTHOCTH
KOHTHHYYyMa.

Tema 3. [Ipenen nocaeaoBaTeIbHOCTH

AOconroTHas Be/lMYMHA 4YMCIa M OKPECTHOCTH, cBolicTBa Moayas. Hucnosbie
OC/Ie10BaTeNbHOCTH, ApudMeTryeckde ofepaudd ¢ [0CAe0BaTENbHOCTIMH.
OrpaHdueHHble nocienoBatenbHocTH. OrnpeneneHue npeaena nocjaea0BaTeaIbHOCTH.
O61iue cBoiicTBa npesena (e IMHCTBEHHOCTD Mpejesa, OrpaHUYEHHOCTh CXOSIUENCS
nocienosarenbHocTy). [lpegen ¥ omepauuu Hajx  MNOCIELOBATEIBHOCTAMH.
[IpenenbHbIN epexo/l B HEPaBEHCTBAX.

beckoneyHo Mmanbie U OeckoHeuHo Oosibiive nocienoBaTenpHocTH. CBOWCTBA
OeCKOHe4YHO ManblX MocienoBatenbHocTeit. CumBonbl Xapau u Jlanpay. Ilkana
OeckoHeuyHo OonplIKMX TrociegoBaTe/bHOCTeH. Pa3znuuuble  (OpPMBI  MOJHOTHI
MHOXeECTBa  BEILUECTBEHHbIX  uyuces. [locienoBaTebHOCTH — CTSATMBAOLIMXCS
cerMeHTOB (0Tpe3koB), temma KanTopa.

Jlemma bopensi-JleGera o nokpbiTusix oTpe3ka nHTepBanaMmu. [IpenensHas Touka
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MHOXKeCTBa, JemMma bonbuaHo-Beitepwtpacca. [locnenosarensnoctu Koy,
kpuTepuil Kouiy cX0AMMOCTH MOC/IEA0BATEAbHOCTH.

MoHoToHHBIE TOCHEN0BaTeIbHOCTU. Teopema O CXOAUMOCTH MOHOTOHHBIX
rmocliegoBarenpHocTed. Hepasenctso BepHymnu, uucio Ditnepa—Henepa. Ouenku
Jis yrcna Dinepa-Henepa.

[ToanocnenoBaTeNbHOCTH W 4acTH4Hble Mpedensl, Jemma bonbuano-
Beiiepuitpacca Ais  mociefoBaTenbHOCTeH. Bepxuuit M HWKHHMEA - TIpenesibl
OTPAHMYEHHOH TOC/IEJOBATEIbHOCTH M WX  XapakTepUCTUYECKHe CBOHCTBA.
MOHOTOHHbIE NepECTaHOBKY OrPaHUUYEHHOM MOCNIE0BATENLHOCTH U WX MPELIBb.

Tema 4. [Ipenea pynkuuu
Onpenenenve Koumm npenena GyHKUHH U €r0 XapakTepus3aluusi B TEpMHHaX

nocnegosarenpHocTedt (npegen ¢ynxuuu no I'eifine). OOwme cBOWCTBA Mpenena
byHKIME  (€IMHCTBEHHOCTh TMpejena, JIOKaibHas OrPaHHYEHHOCTb (QYHKLMH,
uMerollell npeaen). ApuddMeTHdecKde Ofepaliu Haj 4YUCIOBBIMU  (QYHKUMSIMH.
[Npenen u onepaumu Haj GyHkuusmu. [lpenen ¢yHkumu 4 HepaBeHcTBa. /[lBa
3aMeyaTe/IbHbIX Npejena.

OpHocroponHue mpeaensl. Kputepuil CyliecTBOBaHHsS npejeiia B TEPMHUHAX
O/IHOCTOPOHHUX mnpenesioB. [Ipenenbl Ha G€CKOHEUHOCTH W OECKOHEUYHBIE Mpeaesbl.
CumBonsl o, +oo, —oo. Obliee onpeneienne npeaena GyHKuuU no 6aze. CUMBOIbI
Xapau u Jlanpay mis ¢Qyuxumii. CyuiecTBoBanue mnpeaena ¢yHkuud. Kputepuit
Komwn s npenena ¢yHkuun. MouotonHsle ¢yHKuuu. CyuniecTBoBaHue
OJIHOCTOPOHHHX MpeeIoB Y MOHOTOHHOH (YHKLIMH.

Tema 5. HenpepbiBHble PyHKIHH

HenpepeiBHOCTh (GyHKUMH B TO4Ke. JIOKajbHblE CBOMCTBA HENPEPBIBHBIX
GyHKUMA  (JloKanbHas ~ OrPAHHWYEHHOCTb,  JOKAJIbHOE  COXPAHEHME  3HaKa).
Apubmerrueckye ornepaudd Haj HENpepbIBHBIMH (QYHKUMAMH. HenpepbiBHOCTD
KOMITO3ULIMH.

HenpepbiBHocTh  GyHKUMM  Ha  MHoxecTBe. [ noGanbHbie  CBOMCTBA
HenpepbIBHBIX (YHKUKI Ha oTpeske. Teopembl Beiiepiutpacca 00 orpaHu4eHHOCTH
HerpepbiBHOW OYHKIKU H O AOCTHIKEHHWH TO4HbIX rpaHul. Teopemsl bosbuano-
Kol 0 npoMexyTo4HBIX 3Ha4YeHUsX. TeopemMa O HEMpepbIBHOM 00Opa3se oTpe3ka.
PaBHOMepHast HerpepbIBHOCTH, Teopema Kanrtopa. Konebanue QyHKUMH.

BueKTUBHOCT, CTPOrO0 MOHOTOHHOW  ¢yHkuuu. Kpurtepuit rnobanbHOH
HEIMPepbIBHOCTH MOHOTOHHOH GyHkuuu. Kputepui B3aUMHOM ONHO3HAYHOCTH
HenpepbiBHOH  PyHkuur. Kraccuduxauus paspbiBoB  ¢GyHkunu. Teopema o0
MHO’KeCTBE TOUEK pa3pbiBa MOHOTOHHOH (PYyHKUMH.

JnemenTtapHeie ¢yHKUMM. CTENEHW 4YuCia, CTEMNEHHas, dKCINOHEHUHa/lbHAs U
norapudmMuyeckas GyHKUUHM U UX CBOWCTBA (HEMPEPbIBHOCTh  MOHOTOHHOCTS). TpH
3aMedaresbHbIX Npeaea



Tema 6. {uddeperuupyembie GyHKUHH

Onpegenenrie  npousBogHod.  [Ipumepsl  ecTeCTBEHHOHay4YHBIX  3ajad,
MPUBOMAIINX K TMOHATHIO Mpou3BOAHOH. Ju(pdepeHuupyeMocTs M ee CBs3b ¢
CYUIECTBOBAHMEM MpOou3BOAHON. CBSI3b HEMpPephIBHOCTH H AU(PGEPEHIMPYEMOCTH.
Juddepenuuman, npuOamKeHHbIE BHIYUCIIEHHS ¢ UCTTOIb30BaHUeM AuddepeHurana.

[Mpoussoanbie demeHTapHbIX GyHKUMA. [lpaBuna auddepeHLUpoBaHuUs.
Jubdepenunposanue u  apupmernueckne onepauud. duddepenunpopane
komno3uiuu. [IpousBoaHas obparHoit ¢pynkuuu. [TponsBoaHbie BBICIIHX MOPSIAKOB.
[Tonunom Teinopa.

Dxcrpemymbl Gyakuuu. Jlemma @epma (HeOOXOAUMOE YCIOBUE IKCTpEMyMa).
OcHoBHbie TeopeMbl 0 auddepeHunpyembix GyHkuusax (reopemsl Ponns, Jlarpanxa
u Komn).

Packpeitue Heornpenenennoctel. [Ipasuna Jlonurans.

Mopmyna Telinopa. Pasnuunsie dopmsl octatka (opmyinsl Teiinopa (Ileano,
Jlarpanxa, Kown).

[1s1Th OCHOBHBIX pazioKeHul IneMeHTapHbIX QyHK1MiA. [TonsiTHE O CXOAUMOCTH
yuCNoBbIX psanoB. CXOOMMOCTD pasioxenuii Tednopa sjeMeHTapHbIX (YHKUMHA.

HccrnenosaHve (QyHKIMH C MOMOLILK NPOU3BOAHOW. MOHOTOHHOCTB M 3HAK
npousBoaHoi. [lepBoe ¥ BTOpoe AOCTATOUHBIE YCIOBHS DKCTpeMyma. AJIFOPUTM
OTBICKaHHSA I100aJILHOTO IKCTpEMyMa.

Boinykiete ¢yHkuuu. Paznuunbie ¢opMbl ycnoBus BblmykjgocTH. CBo#cTBa
BbIMTYKJIBIX byHKkuMi  (CyulecTBOBaHWE  OJHOCTOPOHHHUX  IPOM3BOJHBIX,
auQPepeHUPyEMOCTD BCIOLY, KPOME CUETHOIO MHOXKECTBA, HEMPEPbIBHOCTD).

VcnoBust BeIMYKJIOCTH B TEPMHHAX MEpPBOM M BTOPOH mnpousBoaHoh. Touku
nepern6a. BhImykiocTb JneMenTapHbiX GyHKUui. Hepasenctso Mencena u ero
npuioxenus: HepaseHcTBa KOnra, I'enbaepa 1 MuHKoBCKOrO.

BepTukanbHbie U HakJOHHBIE acUMNTOThI rpaduka (ynkund. Obuias cxema
uccre0BaHus GyHKUMY U TOCTPOCHHUS ICKU3a rpaduka.

Tema 7. HeonpegeneHHbiii HHTErpaJ

[lepsooOpa3nas  dyHkuuu. OnucaHwe Kigacca BCeX  [1epBOOOpa3HbIX.
HeonpeaenenHsiit mHTErpan v ero cpoiictBa. Tabnuia HeonpeaeNeHHbIX UHTErPaioB
neMeHTapHblX  pyHkuuid. OOo0OieHHble [epBOOOpa3Has W  HeollpeaeJeHHbIH
UHTerpail.

OcCHOBHbIE METOJbl MHTErPUPOBAHUS (MHTErPUPOBAHHE MO YACTSIM W 3aMeHa
MEepEeMEHHOMN ).

HuterpupoBaHue paudoHaNbHBIX (BYHKIIMH.

MeTton Octporpaackoro. HNurerpupoBaHue paLMOHAJIbHBIX
TPUTOHOMETPHUECKUX (DYHKLHA.

WUHTterpupoBaHue ApOOHO-TMHEHHBIX M KBAAPATHYHBIX HPPALMOHATBLHOCTEH.
[Moncranosku Diinepa.

Tema 8. Onpenenenunntii uHTerpass Pumana
[Tpumepbl ecTecTBEeHHOHAYUYHbIX 3a7ay, NMPUBOASIIMX K [MOHATHIO HHTErpaia
Pumana. OnpeneneHne uxTerpana Pumana: pa3zOueHue oTpeska, paHr pa3zOueHus,
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pa30ueHuss ¢ OTMEUYEHHbIMM TOYKAMHM W  MHTErpajibHble CyMMbl, [peael
uHTerpanbHbix cymm. Knace uuterpupyemsix ¢ynxumid. Heobxoaumoe yciosue
UHTErPUPYEMOCTH.

Cymmbl JlapOGy ¥ ux cBoiictBa. Bepxuuit u HwxHuil murerpansl apOy u
OCHOBHbIE HepaBeHCTBa s HUX. Kpurepuu MHTErpUpYyeMOCTH B TEPMHUHAX CYyMM
Jlap6y u B TepmuHax uHTerpaioB [lapGy. Kiaccel WHTerpupyembix (yHKUM
(HenpepbIBHBIE, OFPAHUUYEHHBIE C KOHEYHBIM YHCIOM TOYEK Pa3pblBa, MOHOTOHHBIE).

MHurerpan 1o OpueHTUPOBAHHOMY TNpoMexyTKy. (CBo#cTBa oOnpeneneHHoro
UHTerpajia: UHTerpUPyeMOCTh JIMHEHHBIX KOMOUHAUMH, TMHEHHOCTh, aJAUTHBHOCTD
mo o0nacTd, MOHOTOHHOCTh. HepaBeHcTBa [ist OMNpeNENeHHOrO HHTerpala.
HenpepeiBHOCT MHTErpaia ¢ MepeMEHHbLIM BepxHUM npenenom. TeopeMbl o
cpezaHeM 3HaueHuH, popmyJisl boHHe.

JuddepeHunpyeMocTb HHTErpajga ¢ MEePEeMEHHBIM BEPXHUM MPEHEIIOM.
CyuiectBoBanve nepBooOpasHoil y HenpepbiBHOM GYHKIMH UM 000OILEHHOH
epBooOpa3HON y KyCO4YHO HenpepriBHOM QyHkunu. Popmyna Hototona-Jleitbuuua.
OCHOBHbIE METO/bl BHIYMCIACHUS ONPEACICHHbIX UHTErpajloB — UHTEPUPOBAHUE 10
4acTAM W 3aMeHa nepeMeHHoW B onpeneiieHHoM unTerpane. ®opmyna Teiinopa ¢
OCTaTKOM B BHJI€ UHTErpana.

[TpunoxxeHust onpegeseHHOro wHTerpajia. J{jMHa NpOCTPaHCTBEHHOW KPUBOW,
M10aaAk KpUBONMHEAHOM Tpareuuy, Nolab MOBEPXHOCTH BpalleHus, 00beM Tesa
BpaLLEHHs.

HecobctBennbie nnterpansl. OcoO0eHHOCTH (QYHKUMH, ONpeJe/ieHue UHTErpasia
oT QyHKUMU ¢ 0coOeHHOCThI0. CBOHCTBA HECOOCTBEHHOIO UHTErpala: COBIAaJEHUE C
uHTerpanoM PuMana s vHTErpupyembix (yHKUHMH, THHEHHOCTh, alJUTUBHOCTL U
MOHOTOHHOCTb. VIHTerpupoBaHue MO 4acTAM W 3aMeHa [EpeMEHHOH B
HecoOcTBeHHOM UHTerpaie. Ciyuait HecKoJIbKMX ocoOeHHocTel. [ 1aBHOe 3HaueHue
no Komu. Kpurepuit Kot cxogumMocTi HecoOCTBEHHOro HMHTErpana. AGCo/IOTHas
U YCJIOBHasi CXOAUMOCTb. [IpH3HaK cpaBHEHUs Al MHTErPalioB OT OJOKHUTEIbHBIX
¢bynkuuii. [1pusnakn AGens u dupuxie.

Tema 9. MeTpHuyeckHe NpPoCcTPaHCTBA

Mertpuka, wapbl, OTKpbITble MHOXKECTBA, [TOANPOCTPAHCTBO. BHYTpeHHsIS TOYKa
MHOXECTBA M €ro BHYTpeHHOCTb. [IpejenbHas ¥ W30/1MpOBaHHAA TOYKE MHOXKECTBA.
3aMKHyTble MHOXecTBa. Teopema ABOHCTBEHHOCTH OTKpPLITBIX M 3aMKHYTBIX
MHOXECTB. 3aMbIKaHUWe MHOXecTBa. [ paHHlla MHOXeCTBa, KPUTEPHH OTKPBITOCTH H
3aMKHYTOCTH B TE€pMHUHax TIpaHulbl. KOMIIaKTHble ¥ CBS3HbIE MHOXECTBA.
3aMKHYTbI€ [TOAMHOXECTBA KOMITaKTa.

Cxonswmecs nocneaoBaTelbHOCTU B METPUUECKOM [POCTPAHCTBE, Mpele
(byHKUMK B METPUUECKOM npocTpaHcTBe. OTASIMMOCTE U €IMHCTBEHHOCTH Mpeseda.
HenpepblBLEOCTb (PyHKLIMM HAa METPUYECKOM MpocTpaHcTBe. [ n100anbHbill KpUTEPH
HenpepbiBHOCTH. OrpaHuueHHble MHOecTBa. [TocaenoBarensHocTs Koy, nosHoTa
METPHYECKOr0 MPOCTPAHCTBA. 3aMKHYThie uapbl, TeopeMa KaHTopa O BIOXKEHHBIX
3aMKHYTBIX LIapax.

Hopwma, nuHeliHoe HoOpMupoBaHHOE MpPOCTPaHCTBO, MOAHOTA. MeTpuka B
JMHEHHOM HOPMMPOBAHHOM TMPOCTpPaHCTBE. EBKIMA0BO d-MepHOE MPOCTPAaHCTBO:
CKajJsipHOE npouW3BeJleHUe W - ero CBOicTBa, HepasencTBo Kouwu, HOpMa,
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KOODIMHATHAS CXOAHUMOCTb, [1OJHOTA, BaXHEHLIME [OAMHOXKECTBA (CErMEHT,
untepsan). Kputepuit kommnakTHocTH (Teopema ['eitne—~bopens).

HenpepbiBHble (DYHKUMM HA METPUYECKOM TMpPOCTPaHCTBAaX. leopema o
HENpephIBHOM 00pa3e KOMIIAKTa, TeopeMa O HeNpephiBHOM 00pase CBS3HOrO
MHOXecTBa. IlyTh B METPHYECKOM MPOCTPAHCTBE, JNUHEHHO CBA3HBIE MHOXECTBA.
Brinykioe MHOXECTBO B BEKTOPHOM [POCTPaHCTBE. PaBHOMEPHO HEMpPepbiBHbIE
(yHKUMKM Ha MeTpuueckoM mnpoctpaHcTse. Teopema KanTtopa 0 paBHOMEpPHOIA
HEMNPEepPbIBHOCTH.

Tema 10. Indpdepennupyembie PyHKIUHH MHOTHX MepeMeHHBIX

Jluneituple Gopmel Ha R, runepriiockocts, oOIuMii BUA THHEHHOH (GOpPMBI.
Jubdepenunpyemoie QyHKIMH, NPOU3BOJAHAS Kak JHHeiHas Qopma Ha RY.
CsoiicTBa npousBoaHoi. ['eomerpudeckas MHTeprpeTauus IUphepeHInpyEMOCTH.
dopmyna Jlarpanxka.

YacTHele Mpou3BOAHBIE (GYHKLUMU U HX CBS3b C NMpou3BoAHOM. JlocTatouHoe
ycioBue auddeperurpyeMoctd. [lpou3BonHas MO HANpPaBiIEHHIO, TPAJUEHT, €ro
FEOMETPUHECKHH CMBICIL.

YactHple  NpOW3BOAHBIE  BBICHIMX  TopsakoB. Teopema IlBapua o
HE3aBUCUMOCTH HEMPEPhIBHOH CMELIaHHOW MPOU3BOAHOHW OT NOCIENI0BATEILHOCTH
audhepeHIMpoBaHUH.

Mynpsrunnnekcbi. [lonunom Teinopa, pasiauutble dopmbl 3anucu, Gopmyna
Teiinopa c ocrarkamu [leano, Jlarpanxa. MurerpansHas ¢opma octarka.

KBagpatuunsle ¢opMbl M HX MaTpHLbl. 3HAKONOCTOSIHHbIE KBaApaTHUHBIE
dopmbei, kputepuid CunbBectpa (0e3 aokazatesbcTBa). JlokanbHble IKCTPEMYMbl
byukunn. HeoGxomumble yCrmoBHsS KCTpEMyMa, CTAllMOHAPHBIE TOYKU (QYyHKLHH.
JlocTaTouHOe yCcnoBUeE 3KCTpEMyMa.

Tema 11. Inddepennunpyembie BeKTOpHbIe PyHKIUHH

BekTopHbie (YHKLHMH, KOMMOHEHTH BekTopHoi ¢ynxumu. Kmace L(R"R™)
nuHelHbix otobpaenuit R" B R™ O6mwmit Bua snemento L(R",R™). Hopma B
L(R"R™). Hopma KOMMNO3MLMH JHHEHHBIX oTOoOpaxenuit. nddepeHunpyemsle
BEKTOpHble (GyHKUUK, npousBoaHas kak 3jiemedT L(R",R™). CoiicTa npou3BoaHOH
M CBSI3b C TPOM3BOAHBIMM KoMMOHeHT. Matpuua HAxo0u. [TporssoaHas KOMIO3HIHH.
['omeomopdu3mbl  Tononoruyeckux  MpocTpaHcTB. Teopema  bpayepa o
roMeoMopdu3Max MeNKIAY OTKPLITBIMH MHOXECTBAMH pa3HbiX pa3MmepHocTed (6e3
J10Ka3aTe/bCTBA).

Teopema 06 o6patHoit dyHkuuu. CpaBHEHUE C OJHOMEPHBIM CIIyYaeM.

[TocTaHoBka 3amauu o HesiBHOH GyHKIMKU. Teopema O HesiBHOH QYHKUMU.
@opMybl 118 HAXO0KI€HUS TTPOU3BOAHBIX HESIBHON QYHKLIMHU.

Tema 12. UncnoBble psiabl
OcHoBHast TEPMHUHOJIOTHS TEOpPUM pAAOB. Psa, cnaraeMble psiga, 4acTHBIE
cymmMmbl. Cxomsiluyecst W pacxoisiidecss psasl, cymma psiga. OctaTkyM psaja, CBsSi3b
CXOIMMOCTH OCTAaTKOB CO CXOAUMOCTbIO psajga. Onepauud Haa CXOAAMMUCH
pAdaMH.
Kpurepuit Koiun cxogumoctu psinoB. HeoOxoaumoe ycioBue CXOAUMOCTH
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psiga. AGCOMOTHAsS U yCI0BHAs CXOAUMOCTD, CBSI3b MEXKIY HUMH.

[TonoxuTeNbHbIE PAAbI, KpuTepuil cxoaumocTu. [IpusHak cpaBHEHHS M €ro
paziuunbie Gopmel. [IpusHak Kowm ¢ xopHem. Teopema Kymmepa. [lpusnaku
JHanambepa, PaaGe, Beprpama, [aycca. WurerpanpHelii npusHak Kown. OueHku
OCTaTKOB U YaCTHBIX CYMM.

[Ipeobpasosanue Abens. [pusnaku AGesst u Jupuxne. Pansl Jletionuua.

Panpl co ckobkamu. [lepecTaHoBku psja, CyMMa MEPECTAHOBKH a0COJIOTHO
cxoasierocs psaa. Teopema PumaHa 0 nepecTaHOBKax YCAOBHO CXOASALIMXCS PALOB.
YMHOKeHHE psiioB, Teopema KoM o npousBeneHHM aOCOMIOTHO CXOASILIUXCS
PSLIOB.

Tema 13. @yHKuHOHAIbHbBIE HOC/IE10BATEILHOCTH H PAABI
DyHKIHOHANIbHBIE [TOCIEI0BATEIbHOCTH U psiibl. PaBHOMEDHAS CXOAUMOCTb.
Kpurtepuit Kowm paBHOoMepHO#l cxoaumocTtd. Teopema 0 rmnepecTaHOBKe

Mpe/ie/IbHbIX [1ePEXON0B.
[Mpusnaku Beitepuurpacca, Abesns u Jlupuxiie a1 paBHOMEPHOH CXOAMMOCTH.
ODyHKUMOHANbHEIE CBOMCTBA Mpejena [OCIeN0BaTe/IbHOCTH U CyMMBI psifia:
HETPEePbIBHOCTD, TeopeMa JIuHu, nudbdepeHuMpyeMoCcTb, HHTEIPUPYEMOCTB.
[IpocTpaHCTBO HempepbiBHBIX (PYHKLMI: BEKTOpHAs CTPYKTypa, HOpMa,
nonHora. Teopema Beliepuitpacca 0 mIoTHOCTH ajirebpandeckux TIOJUHOMOB B
MpocTpaHcTBe HemnpepblBHbIX Gyuknuid. [Ipumep Ban gep Bapaena HemnpepblBHOH
HUrae He JuddepeHuUpyeMoit GyHKUHN.

Tema 14. Psinblt Pypoe
Tpuronomerpuueckass cuctema. KHTerpanbHble TMNpPEACTABACHUS IS CyMM
dypbe. MUHUMH3UPYIOLLIEE CBOMCTBO HaCTHYHBIX CyMM psiia Dypbe, ero CiIeaAcTBuUsl.
Jlemma Pumana-JleOera. [lpuHunn nokanu3auuu.
YcnoBus cxoaumoctu pana ®ypee B Touke. Teopema [AuHH.
[pusnak Juuu-Jlunmdua paBHOMepHO#H cxoaumoctn paaoB Dypee Teopema
Hupuxie-XXopnana. Cpennue Qetiepa 1 UX paBHOMEPHAs CXOAUMOCTb.

Tema 15. UnTterpansl, 3apicanine oT napamerpa
JneMeHTapHasi TeOpusl MHTEerpaaoB oT napamerpa. CBOWCTBA HENpPEPBIBHOCTH,
ANPPEepeHUHPYEeMOCTH, MHTErPHPYEMOCTH.
HecobctBeHHble HHTerpasbl OT napaMeTpa. CBOWCTBO HEMPEPBIBHOCTH.

HNuddepeHunpoBaHie U HHTETPUPOBAHHE HECOOCTBEHHBIX MHTErpajoB oOT
napameTpa. ‘

HUuterpan  BepositHocTeit. Tamma- u Oera-dyHkuuu  Dinepa, HX

(byHKHHOHaIIbele CBOMCTBa U HEKOTOPBIC COOTHOIUCHHS ANd HHUX, CBA3b MCKIY
HHUMH.

®opmyna CtupauHra.

Tema 16. Mepa opaana B R

Mepa cermeHTa U ee  cBoictBa  (MOHOTOHHOCTb,  AJJMTHBHOCTD,
cyOafIMTUBHOCTD). DieMeHTapHble MHOXeCTBa ((QHUTYypbl), Onepaluuu Hal HUMH.
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Ju3bloHKTHOE pasiokeHde ¢purypel. Mepa (purypbl, KOppeKTHOCTb €€ ONpeae/ieHus,
cBoiicTBa Mepbl (GUrypbi (MOHOTOHHOCTD, AAAUTHBHOCTD, CyOaUIMTUBHOCTS ).

Buytpenusisi 1 BHeiuHss Mepbl JKopaaHa OrpaHUYEHHOr0 MHOKECTBA M CBSI3b
mMexay HuUMH. Fismepumbie MHOXecTBa, mepa JKopnana. Kputepru U3MEeprMOCTH (B
TEPMUHAX NPUOITHKAIOIIUX GUTYP U B TEPMUHAX [PAHHULIBI).

[pumMepsl: miowaae KpUBOJMHERHOM Tpameuuu, Maowaabs Kpyra, YMcio 1w,
Hensmepumoe 1o JKopraHy MHOXKECTBO.

Jlemma o rpaHdue 0ObeqUHEHMSs, NepecedeHust U pasHocTd. Omepaunu Han
N3MEPUMbIMM MHOXECTBAMH.

CaoiictBa Mepsbl JKopaatna (MOHOTOHHOCTb, aAAUTUBHOCTb, CyOaJAUTUBHOCTS).

Tema 17. Huterpan Pumana B R?

Onpeaenenne uHterpasia Pumana Ha MHoecTBe, uzmepumoM 1o JKopaany:
pa3OueHHe MHOXeCTBA, paHr pa3OueHus, pa3OMEeHHs ¢ OTMEYEHHBIMM TOYKAMHU U
HHTErpajgbHble CyMMbl, [peAen HHTerpaibHbIX cymm. Knacc HHTErpupyembix
(pynkuui. Heobxonnmoe ycrnoBre UHTEIPUPYEMOCTH.

Cymmbi lapOy W ux cBoiicTBa. BepxHuli u HuxHUI uHTerpansl [dapOy
OCHOBHbIE HepaBeHCTBa A HMX. KpuTepuu UHTErpUPYEMOCTH B TEPMHHAX CyMM
HapOy v B TepmuHax uHterpanoB JlapOy. Kiaccel unTerpupyembix GyHKUMH
(HenpepbIBHBIE, OrpaHUYEHHBIE ¢ MHOXECTBOM TOYEK pa3pbiBa KOPAGHOBOH MeEpbi
Hynb). Kpurepuii Jlebera unterpupyemoctu no Pumany.

ColictBa wuHTerpasia PumaHa: HHTErpupyemMocTb Ha  [OJAMHOXECTBE,
aJAUTUBHOCTb, JUHEWHOCTh, MOHOTOHHOCTb. HepaBeHcTBa JUIS  MHTErpaa:
WHTErPHPYEMOCTb MOLYJIA, TeopeMa o cpeHeM. MHTerpupyemMocTs Npor3BeICHHS.

Mepa nexaproBa npou3BeAeHUs H3MEPUMbBIX MHOXeCTB. Teopema 00 uHTErpase
MO [AEKapTOBOMY MpOU3BEAEHHIO MHOXecTB (TeopeMa (DyOuUHHM) U ee CIEeACTBUSA:
UHTEIPUPYEMOCTh MO  CEYEHHSIM, BbIUMCIEHHE HHTErpajoB CBEAEHHEM K
MOBTOPHOMY, BHIYMCIIEHHE MEPbI C MOMOILBbIO UHTErpajia OT Mepbl CEUeHHH.

[IpeobGpa3oBanue mephl npu JIMHEHHOM OTOOpPAKEHHUU R, Jlemma o BHewuHeit
mepe JKopaaHa nuddeomopdHbIXx 00pa3oB MasblXx KyOOB. 3ameHa MepeMeHHOl B
unTerpane Pumana. [IpuMepsl: MONspHble KOOpAWHATEI B R’, ciepuueckue n
HMAHHAPHYECKHE KOOPAHHATE B R’, cdheprueckne koopannats! B R,

Tema 18. KpuBoauHeiiHbie HHTEr paJibl

DyHKUMH OrpaHd4eHHOW BapHMalMM U HUX CBOMCTBA, aAAWTUBHOCTb H
HenpepeIBHOCTDb Bapuauuu. Kpurtepuit Kopaana.

Huterpan Pumana-Ctuntheca M ero cBoicTBa (JIMHEHHOCTH, aAAMTHUBHOCTD,
(popMynia MHTErpUpOBaHWM 1O uyacTsaMm). Kraccel cyluecrBoBaHus MHTerpaja
Crunreeca, oueHka uHTerpana. Gopmybl At BBIYMCAEHUS C TIOMOLUBIO MHTErpaja
Pumana.

[Tyts, caeq nytu. Crnpsmiasemsii nyts M ero anuHa. Kputepuit XopaaHa
cropamisgemMoctu. I nagkuii nyte ¥ popMyna IUist BEIMUCICHUS ATUHBI [1aAKOTO Iy TH.
Mnrerpans riepBoro 1 BToporo poja BIoJb MyTH U POPMYJIbI A1 MX BbIYUCICHHUS.

KopnanoBa KpuBas, ee napameTpu3aluy, HEMPEePbIBHOCTh OTOOpaKeHHH,
oOparHoro Kk mnapameTpuszauMd. OnucaHde Kracca napaMerpuszauui. JnuHa
KOpJAHOBOM  KpUBOM U  KOppeKTHOCTh ee  onpeaesnenus. HarypanbHas
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riapamMeTpu3aius 1 ee CyLlecTBOBaHHeE.

KpuBonuHelHspi uHTErpan 1-ro poja BIOAB CHPSAMISEMOU KOPNAAHOBOH
KPMBOH M KOPPEKTHOCTE ero ofipeeeHus, GopMyIbl 1s BbYucaeHus. OpueHTalus
YKOPJAHOBOW KpUBOH, KJIACChl MapaMeTPU3alui, COXPAHAKOWMX W MEHAOWMX
opuenTauuto. KpusonuHelHbili MHTerpan 2-ro poja BIOAb OPHEHTUPOBAHHOM
CIIPSMJISIEMON YKOPAAHOBOW KPUBOH.

3aMKHyTas KopHaHoBa KpuBas (KoHTyp). J[1MHA KOHTYpa W KpHBOJHHENHbIH
vHTerpan 1-ro pojaa BAOJb COPSMIsSEMOro KoHTypa. OpHeHTauus KOHTYpa, KJacchl
rapaMeTpH3alMi, COXPaHSIOWUX H MeHSIoWKUX opueHTaunio. KpuBOAUMHEWHbIH
HHTerpai 2-ro poaa BA0Ab COPAMISEMOTO OPHEHTUPOBAHHOIO KOHTYpa.

O6nactu, nuHeiiHas CBA3HOCTL obnacrtei. [lepBooOpa3Hast PpyHKUMHM Ha RY.
HeobGxoaumoe — ycioBue — cyuiecTBoBaHust — nepBooOpasHoi.  Teopema 00
KBHBAJIEHTHOCTH CylIE€CTBOBAaHUS nepBooOpa3Hoi 7 HEe3aBUCUMOCTH
KPHUBOJIMHEMHOTO MHTerpana oT mytH. HaxoxneHue nepooOpasHoi ¢ NOMOUIBIO
KPHBOJIMHEHHOTO UHTErpaa.

[MonoxurenpbHass opveHTalusi mjockoro koHTypa. @opmyna ['puna.
OnHocBsi3Hbie 00J1acTH. BrruMcienve rmmomagei ¢ MOMOUIBIO KPHBOJMHEHHOIO
MHTerpajaa. YCjloBUs HE3aBUCUMOCTH KPUBONMHENHOTO HHTETpaia OT My TH.

Tema 19. [loBepxHOCTHBIE HHTEIPAJIbI
[loBepxHOCTh, napamerpuyeckas roBepxHocTb. Hopmans u  KacartenpHast
IJIOCKOCTh K MTOBEPXHOCTH.
[Lnomane nosepxHocTH. OpueHTaLUs IOBEPXHOCTH.
IoBepxHOCTHBIE HHTErpaJIBl EPBOro U BTOPOro poja.
IToBepxnocts ¢ kpaem. ®opmyia Ctokca.
®opmyna ['aycca-Octporpaackoro.

Tema 20. Ji1ieMeHTHI BeKTOPHOI0 aHAJIN3A
Bektopnoe none. lorok, auBepresuus, potop, UHPKyJsuus. [loreHunanbHoe

noJie.

®opmyabl ['prna, Crokca u ["aycca-Octporpanckoro B T€OpUH noJis.
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ucuucieHdsa. B 3-x tomax. M.: Hayka. 1969 u npyrue usganus.
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ﬂHaFHOCTHKa KOMIeTeH i CTYACHTA

C uenbto TeKyuiero KOHTPOJS MpelycMaTpuBaeTcs NPOBEAEHHE KOHTPOJIbHBIX
paboT (Kak MpaBuJIO, MO OAHOM HA TeMy) W JOMAlIHUX padoT Mo UHAUBUAYAbHBIM
3aJaHuAM (KaK MpaBuilo, M0 OJHOM Ha J1abopaToOpHOE WIIH MPAaKTUYECKOE 3aHATHE).
ITo uroram kaxknoro cemectpa nNpoBOAMTCS 3a4eT U IK3AMEH.

MeToanieckHe peKoMeHAANHY 110 OPTraHH3aUHH H BbINOJIHEHHIO
CaMOCTOATE/IbHOK paboThi CTYAEHTOB 110 Y4eOHOH JHCUHIIHHE

CamocTtosrensHas paboTa CTyAEHTOB - ITO Jt06ast AesTeNbHOCTb, CBA3AHHAS C
BOCNIMTAHMEM MbIlIeHUst Oyayuwero npodeccuoHana. B mupokoM cmbicie Mox
CaMOCTOATEIbHON pabotoii cieayer MOHUMATh  COBOKYITHOCTh BCEH
CaMOCTOSATENIbHON JesiTeNbHOCTH CTYACHTOB Kak B YieOHOU ayIMTOPUH, TaK U BHE €€,
B KOHTAKTE C [PErogaBaTe/ieM U B €r0 OTCYTCTBUM.

CamocrodrenbHas paboTa peaiu3yeTcs:
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1. HenocpeacTBeHHO B mpollecce ayIUTOPHBIX 3aHATHH - Ha JICKLHIX,
NPaKTHYECKMX U CEMUHAPCKUX 3aHATHSIX, TP BbIIIOJIHEHHH 1a00paTOpHbIX padoT.

2. B koHTakTe ¢ npenojaparesieM BHE PaMOK pacliCaHUsA - HA KOHCYJIbTalUsIX
o y4yeOHbIM BOMpPOCaM, B XOJA€ TBOPYECKMX KOHTAKTOB, MpW JHKBHOALUH
3a10/DKEHHOCTEM, TIPY BBIMTOJHEHUM HHAMBUAYAJIbHBIX 3a4aHUH U T.1.

3. B OubGnuoreke, qoMa, B OOLIEXHTHM, Ha Kadeape TMpH BBIIOIHEHUH
CTYICHTOM Y4YEOHBIX U TBOPHYECKUX 3aJay.

[Ipu wu3ydYeHnu JUCUMIUIMHBI OpraHU3alHs CaMOCTOATENLHOH  paboThl
CTYAEHTOR [AOJKHA IIPEACTABJIATH €IMHCTBO TPEX B3aMMOCBS3aHHbIX (POPM:

|. BHeaynuTopHas camocTosTesbHas paboTa;

2. AyautopHasi caMmocTosTenbHas padoTa, KOTOpas OCYLIECTBIAETCS 0]
HEINOCPEeICTBEHHBIM PYKOBOJACTBOM MpeEIoaaBaTels;

3. TBopueckasi, B TOM 4Yuc/ie HaydyHO-Ucce1oBaTenbckas pabora.

Buabl BHEayaMTOPHOW CaMOCTOATENBHOM PabOTHI CTYACHTOB PasHOOOpa3HBI:
MOJArOoTOBKA W HarnucaHue pedeparos, AOKIANOB, OUEPKOB H JPYTHX MUCBMEHHbBIX
paboT Ha 3aJaHHbIE TEMBI. '

AynutopHasi caMOCTOsiTesllbHas padQTa MOXKET peajnd30BbIBATECA  [PU
MPOBEAECHUM TPAKTUUYECKUX 3aHATHHA, CEMHHApOB, BLINOJHEHMH J1abOPaTOPHOro
MPaKTUKyMa ¥ BO BPEMS YTCHUS JISKIIUH.

[Tpy yTeHUH JTEKUMOHHOIO Kypca HEMOCPEACTBEHHO B Ay AUTOPUH HEOOXOIHMO
KOHTPOJIMPOBATh YCBOEGHHE MaTepualia OCHOBHOH MacCoH CTYyAEHTOB MyTeM
MPOBEAEHUA IKCIIPECC-ONPOCOB MO KOHKPETHBIM TEMaM.

Ha npaktuyeckux ¥  CEMHMHApCKMX  3aHATHAX  pa3iuyHble  BHIbI
CaMOCTOATENILHON paboThl CTYAEHTOB MO3BOJISIIOT Ce/IaTh Mpoliece o0y4enus Ooee
MHTEPECHBIM U MOAHATH aKTHBHOCTb 3HAYUTEILHON YacTH CTYAEHTOB B rpyIiie.

Ha npakThuueckux 3aHATHsSX HYKHO He MeHee | vaca u3 nByx (50% Bpemenwu)
OTBOJMTE HA CaMOCTOsTENbHOE pelleHue 3anady. [IpakTudeckue 3aHATHA
L1eJIeCO00PA3HO CTPOUTH CleAyroldM obpaszom: 1. BBoaHoe cloBO mnpenogaBareis
(uenu 3aHSTHUS, OCHOBHBIE BOMNPOCHI, KOTOpbIe AONKHBI OBbITH PAaCCMOTPEHBI). 2.
bernsiit onpoc. 3. Pewenne 1-2 tunoseix 3agauy. 4. CaMOCTOSATENbHOE PELICHHE
3a7a4. 5. Pa30op TUNOBBIX OUIMOOK MPH pelueHHH (B KOHLE TEKYLIEro 3aHATUS UK B
Hau4ase CleAYyIOLEro).

Pe3y/ibTaTUBHOCTh  CaMOCTOSITEILHOH — pabOTbl  CTyAEHTOB BO  MHOIOM
onpenensieTcs HaJIWYWEM AKTHBHBIX MeTonoB ee KoHTpoJs. CyulecTByroT
clieyroLide BUIbl KOHTPOJIS:

— BXOJHOM KOHTPOJb 3HAHWH W YMEHHH CTYJAEHTOB FIpHU Hayaje U3YUEHUS
O4YepeHOM TUCUHUIINHBL;

— TEKYWHUH KOHTPOJIb, TO €CTh PEryJsipHOE OTCJIe)KUBAHUE YPOBHS YCBOEHUS
MaTepuaa Ha JISKLUUSAX, MPaKTUUeCKUX U 1a00paTOPHBIX 3aHATHSAX;

— OPOMEXYTOUHBIH KOHTPOAB MO OKOHUAHUM U3YyHEeHHUs paziena WM MOy
Kypca;

— CaMOKOHTpOJb, OCYIIECTBASIEMbId CTYIEHTOM B [POLECCE H3yUYEHUS
NUCLUIUTHHBI [TPU TOATOTOBKE K KOHTPOJIbHBIM MEPONPHUSITUSM;

—~ UTOrOBbIH KOHTPOJIb M0 AUCUUIUIMHE B BUAE 3a4eTa UK IK3aMEeHa;

— KOHTPOJIb OCTATOYHbIX 3HAHWHA W YMEHHH CIIYCTsl O0peae/ieHHOEe Bpems
110CJ1e 3aBEPLICHUS W3YUeHHUST TUCUHUIIIUHbL.
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