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1. HEJIX U 3AJAYU OCBOEHUS JUCHHUITJIIMHBI
Leab ocBoeHUs IMCUMILINHBI:
- OBJIaJIeHUE HavyaJIbHBIMU 3HAHUSMU 10 MaTEMaTHUYECKOMY aHaJIN3y, HEOOXOIUMBIMU
JUI N3Y4EeHUs IPYTUX AUCLUILUIMH CIIELUAIbHOCTH;
- pa3BUTHE HaBBIKOB PEIICHMS 3a]a4 10 MAaTEMAaTHYECKOMY aHaJIU3y.
3aga4n 0CBOCHMS JMCHUILTHHBI
- (hopMupoBaHHE y CTYI€HTOB KOMIUIEKCHBIX 3HAHUI 00 OCHOBHBIX CTPYKTypax aHaju3a;
- TpuoOpeTeHHe CTyAEHTAaMHM HaBBIKOB M YMEHHH IO PpELICHUI0 MpocTedInx3anad
MaTEMaTHYECKOTO aHAJIN3a.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII:

JlucuumiinHa sBisieTcsl 00s3aTeNbHOM U OTHOCUTCS K 00s3aTeNIbHON YacTu O« JlucuuIuInHbI
(Momyn#)»  OCHOBHOHM  mpodecCHOHANbHON  oOpazoBatenbHOM  mporpammbl  (OITOII),
yCTaHaB/IMBaeMOM By30M. JlaHHas JAWCHMIUIMHA SBJISETCA OJHOM M3 NPOQUIMPYIOLINX
JUCLMIUIMH B CHUCTEME IOJIrOTOBKM OakajaBpa IO HampasiieHUIO 21.03.01«-HED®TEIA30BOE
JIEJIO». OHa aJeKkBaTHO 3HAKOMMT CTYJEHTOB CO CIEIYIOLIMMM pasfejaMd M METOJaMHu
MaTEMaTHKH (B COOTBETCTBUU C YTBEP)KJIEHHBIM CTaHAAPTOM):

- pOJIb MaTEMAaTHUKH;

- IOHATHSI MHOXKECTBA, YKCIa, QYHKIMH, IOCIEA0BATEIbHOCTH, NIPEIETa;
- DJIEMEHTBl MAaTEMaTUYECKOIO aHAJIN3a,

- muddepeHIMaTbHOE HCUYKCIeHUe QYHKIUM OJHON IepEMEHHOI;

- HHTErpajbHOE UCUHCICHNUE QYHKIUI OJJHON MepeMEHHOM.

OObexkTaMy HU3y4YeHMsI B JAHHOM AMCLUUIUIMHE SBIAIOTCS, Mpexae Bcero, pyHkmuu. C  ux
[IOMOILBI0O  MOTYT OBITH C(OPMYJIHMPOBAaHbl KaK 3aKOHBl HPUPOABI, TaK M pa3zHOOOpa3Hble
MIPOLIECChl, Mpoucxoismue B TexHuke. OTcioga OObEKTHBHAs Ba)KHOCTh MaTEMAaTUYECKOTO
aHaJM3a Kak cpelacTBa u3yueHus QyHkumi. JluciunnuHa yuraercs B 1-oM u 2-oM cemectpax 1-
Oro Kypca CTy/eHTaM O4HOU (popmMbl 00yUeHusl.

JlucuumuinHa «MaTeMaTH4YeCKUi aHalu3» 0a3upyercsl Ha 3HAHMUAX U YMEHUSX, MOJYYEHHBIX
CTYJIEHTaMH B ILIKOJIE.

Pe3ynbraThl OCBOCHMS IUCHMIUIMHBI OyAyT HEOOXOOMMBI Ui JalbHEeHIero mpoiecca
oOyudeHusi B paMKax MOATanmHOro (popMHpOBaHMS KOMMETEHUUN IMPU H3YyUYEHUH CIETYIOIINX
CIELMAIBHBIX JTUCLHUIUIMH: XUMHUSL, DKOJIOIHsl, DIEKTPOTEXHUKA, DIEKTPOHUKA, AHAIMTHYECKAS
reomMeTpus U JMHeWHas anrebpa, HaueprarenbHasreomerpusi, MuxeHnepHasrpaduxa,
VYipasneHue ctaprariaMy B TEXHOJIOTUYECKOM ITPEANPUHUMATENBCTBE,

3. HIEPEYEHbB IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHHUA OCHOBHOH MPO®ECCHOHAJBHON OBPA3OBATEJIBHOMN

IMPOI'PAMMBI
Koa n HaumeHoBanue Ilepeyens MIAHUPYEMBIX Pe3yJabTATOB 00y4eHHS 1O
peajm3yeMoii KOMIeTeHIIHA AUCHHUILIMHE (MOYJII0), COOTHECEHHBIX €
WHAUKATOPAMH JOCTHKEHHSI KOMIIeTeHIHI
OIIK-1 3HAThb:
CriocoGeH pemiarth 3a/1a4i, MHOKECTBA M (yHKUMHU, TMOJ€ JEHCTBUTEIBHBIX
OTHOCSIINECS K quceln, Mpeaen MOCIeN0BaTeNbHOCTH U (YHKIHUH,
npodeccHOHATBHON HETIPEPhIBHOCTh  (DYHKIWH, TOYKH  pa3phIBa,
JESATEIbHOCTH, IPUMEHSSI METOIbI muddepenuupyemass  GyHkuus, aupdepeHnuan,
MOJICIIMPOBAHMS, IPOM3BOIHAS, MOHOTOHHAs (YHKIHS, YKCTPEMYM,

®dopma 2u324




MHUHHCTEPCTBO HAYKH U BhICIIEro 0Opa3oBanusi PO
VY IbSHOBCKHI TOCYAapCTBEHHBIN YHUBEPCUTET

dopma

®-Pabouas nporpamMma JUCUUIUIMHBI MaTeMaTU4eCKUH aHan3

MAaTEMaTHYCCKOIO aHajin3a,
CCTCCTBCHHOHAYYHBIC 1
06LI.IGI/IH)KeHepHBIe 3HaHUA,

BBIITYKJIOCTb, TOUKH Mepernda, aCuMOTOTHI;
MHOXK€CTBAa M (YHKIMH OJHOH M HECKOJIbKHX
NIEPEMEHHBIX, MO0JI€ NEHCTBUTEIBHBIX YHUCEN U €T0
MTOJIMHOXKECTBA, BEIIIECTBEHHOE BEKTOPHOE
IIPOCTPAHCTBO M EBKJIMJOBY TOMNOJOTHI0 B HEM,
mnpenea  MOCHEAOBATENbHOCTH U (YHKIMH,
HETPEPHIBHOCTD (PYHKIMH, TOUKH

pa3pebIBa, b depeHIUPyEeMOCTh byHKIMH,
muddepeHnman, MepBooOpasHyr0 M HHTErpal
Pumana QyHKuMM OIHOW NEepeMeHHOU, Mepy u
JUIMHY TIOMHOYXECTB BEIIECTBEHHBIX YHCEI.

yMeTb:

BBIUNCIATh  TNPEAENbl  IOCIEN0BAaTENbHOCTEM,
npelenbl  palMOHANIBHBIX M HpPpalMOHAIbHBIX

BBIPAKCHU;

HaXOJIUTh IIpeIeIIbl (packpsIBaTh
HEONpPENEIEHHOCTH)  HENOCPEACTBEHHO U C
MTOMOILBIO TaOJIMYHBIX SKBUBAJIEHTHOCTEM,

npasuia Jlonurans u popmynsl Telnopa;
HaXOAWTh TOYKHU pa3pbiBa (PyHKLIHUU U ONPEIENSITH
UX THUII;

UCCIIeIOBaTh (PYHKLMU C TOMOIIBIO MPOU3BOTHON
U CTPOUTH UX IpauKu;

HaXOJINTh nepBooOpa3HbIe u WHTErpaJIbl
JJIEMEHTAPHBIX (DYHKIIHIA;

HaXOJIUTh TIpeIeITBI (packpbIBaTh
HEeOoNnpeaenEHHOCTH) byHKIMI MHOTHUX
NIEPEMEHHBIX;
HaXOIUTh  OKCTPEMYMbl  (YHKIMH  MHOTHX
NIePEMEHHBIX;

UCCIIEIOBAaTh YHCIIOBbIE PSi/IbI HA CXOIUMOCTb.
BJIA/I€Th:
TEXHUKOW nuddepeHpoBanns (QyHKIMNA OJHOM

TIEPEMEHHO PUMEHS T MIPAaBHIIO
T QepeHIMPOBaHUS CIOXKHOM (YHKIUU, METOA
JorapupMuIecKoro g depeHInpoBaHus,

muddepeHIMpoBaTh MapaMeTPUUYECKd U HESBHO
3a/laHHble  (DYHKLIMH, HaXOAWTh IPOU3BOJIHBIE
BBICILINX MOPSI/IKOB;

TEeXHUKOU MHTETpUPOBAHUS 3JIEMEHTapHBIX
dyHKIW;

TEXHUKOHN nuddepeHIMpoBaHUS byHKIMi
HECKOJIBKMX II€PEMEHHBIX: IPHUMEHATH IPABUIIO
nudepeHmpoBaHus CIIO’)KHOM byHKIHH,
muddepeHIpoBaTh MapaMeTPUUYEeCKd M HESBHO
3a/laHHble (PYHKIMH, HaXoAuTh IuddepeHransl
BBICIIINX MOPSAKOB; TEXHUKON NPUMEHEHUS
nudepeHmpoBaHus u WHTETPUPOBAHUS
CTENEHHBIX PSAAOB JUIsl HAXOXKIEHUS MX CYMM, B
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TOM YHUCJIC JIs1 CYMMUPOBAHUA YHUCJIOBBIX PAOOB.

4. ObIIAA TPYIOEMKOCTDb AUCHUIIJIMHBI
4.1. O0beM TUCUHMILIMHBI B 3a4eTHbIXeAUHHUIAX (Bcero) -73E.

4.2. O0beM IMCUMILIMHBINO BHAAM YUeOHOH padoThl (B 4acax):

B e Kosn4yecTBO 4acoB (popma oGyuennss  ounas )
o Bcero mo B 1.4. mo cemecTpam
IVIAHY 1 cemecTp 2 cemecTp 3 cemecTp
1 2 3 4 5
KonTakTHas paborta 102 54 48
oOyJaromuxcsi ¢
IpenoaaBaTeaeM
AypautopHble 102 54 48
3aHATHUSA:
Jlexuun 34 18 16
MPaKTUYECKHUE U 68 36 32
CEeMHUHAPCKUE 3aHATHS
nabopaTopHble
paboTHI
(mabopaTopHbIi
IPAKTUKYM)
CamocrosiTenbHas 78 54 24
pabota
Texyumii KOHTPOJIb KOHTPOJIbHBIE KOHTPOJIbHBIE | 2 KOHTPOJIbHbBIE
(KOJIMYeCTBO U BUJ: paboThI paboThI paboThI
KOHT.paboTa,
KOJUTOKBUYM,pedepar)
KypcoBas pabota
23791051 72 36 36
IIPOMEKYTOYHON
aTTecTanuu (3K3aMeH,
3a4er)
Bcero 1acos no 252 144 108
AUCHUILINHE

4.3. Conep:xaHue TMCUMILINHBI (MoayJisi.) PacnipenesieHue 4acoB o reMaM ¥ BUIaM
y4ueOHoi1 padoThI:

dopma o0yueHus oYHas
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Busbl yueOHBIX 3aHATHIH ®opma
AV)_II/ITOPHLIC 3aHATUSA TeKyIlle
HazBanue n Bee NpaKTH4ec 3ansaTus B Camocrostreat, ro
pa3zesioB U TeM ro JIeKI] KHe .1102;)6_(:[]:: MHTEPaKTHUB S g KOHTPO
" T | g | oo
3HAHMH
1 2 3 4 5 6 7
Pa3zgen 1. Beenenue B MaTeMaTHYECKUH aHAJIN3
1. MuoxectBa u | 7 1 2° 2 4
GbyHKIMHA
2. [Tone | 7 1 2 4
NENCTBUTENBHBIX
qucesn
3.Ilpenen 10 2 4 4
MOCJIE0BATEIbH
OCTH
4, Ipenen | 10 2" 4" 4 4
GbyHKIHH
5.HenpepsiBabie | 8 2° 2° 2 4
GyHKIHH
Paznea 2. Iudpdepenumnanbroe ucuncienne GyHKuuil 0THOM nepeMeHHO
6. 10 2 4 4
HAubdepentmpye
Mble YHKIUHU
7. OcHoOBHBIE | 9 1 2° 2 4
TEOPEMBI
nudepeHnnaib
HOTO
HCYHUCIICHHS
8. 10 2 4 4 4
Uccnenosanue
byHKIMi €
IIOMOLIBIO
MPOU3BOIHBIX.
ITocTpoenue
rpaduka
¢byHKIMM.
Pa3zpnen 3. UnTerpasbHoe ucuucjeHue GYHKUWH  0JHOI nepeMeHHOM
9.110 2° 4 4 4
[TepBooOpasHbie
u
HEOIpPEIETIEHHBI
W UHTErpaj
10. 9 1 2° 2 4
OnpenenéHHblii
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HHTETpaj
Pumana

11. Hdmuaa wu
Mepa YHCIOBBIX
MOJAMHOKECTB

12.
I'eomeTpuueckue
MIPUIIOKEHUS
HHTETpajia

11

Paznea 4. Indpdepenumnanbroe ucuncienne GyHKIuil HECKOJbKHUX NMepPeMeHHbIX

13.
BemntectBennnie
MPOCTPAHCTBA U
TOIIOJIOTHSI

12

2*

4*

2

4

14. Bexkrop-
byHKIIUN
MHOTHX
NEPEMEHHBIX

12

15. Ilpenensr,
HETPEPBIBHOCTD,
YaCTHBIC
TPOM3BO/I-

HBIE U

g depeHnuanst

12

16.
HccnenoBanue
SKCTPEMYMOB
YHCIIOBBIX
byHKIHH ¢
IIOMOIIIBIO
MpaBuIa
MHOKHTEJIeH
Jlarpanxa

16

Pasnea 5. UuciioBbie

SAbI

17.
HecoOcTBeHHBIE
WHTETPaJIbI

12

2

3*

18. YucaoBeie
pAIBI

16

2*

5*

Pa3nes 6. DyHKIIMOHATbHBIE M10CJI€10BATEIbHOCTH M PAABI

19.
QYHKIIMOHAIBHBI
e
IIOCJIEI0BATENbH
OCTH U PsIIBI

14

3*

3*

1

20. Psigp1 Dypoe

14

Dxzamen no
oucyuniune

72

Hroro

252

34

68

34

78
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“VYKa3aHHbIE 3aHATUS TPOBOAATCS YACTUYHO B MHTEPAKTUBHON (hopMeE.

5. COAEP)KAHUE JUCHUJIIUHBI (MOAYJISA)
Pa3nen 1. Benenne B MaTeMaTHYeCKH aHATN3
Tema 1.MHoxecTBa U (HYHKIIUH.
MHuosecTBa M omnepauuu Hajg HUMH. OTHOLIEHMs Ha MHOKecTBax. @ynkuuu. [Ipocreiimas
knaccuukanus ¢pyHkuuil. CoiictBa pynkunit. ®yHK1MS Kak oTHOLIEHUE. MOIIHOCTD
MHoecTBa. Teopema Kanropa-bepHiureiina. C4€THbIE MHOXKECTBA U UX CBOMCTBA. MOIIHOCTD
MHO’KECTBa PallMOHANIbHBIX YKcell. CylecTBOBaHHE HECUETHBIX MHOXKECTB. KOHTHHYYM.
MOIIHOCTE MHOXKECTBA BCEX MTOAMHOKECTB JTAHHOI'O MHOXKECTBA.

Tema 2.1Tone nelicTBUTEIBHBIX YHCEII.

[IpuHIIMTIBI MUHUMYMa B MaTeMaTH4YeCcKON MHAyKuuu. OmnpeneseHue mojias U yrnopsao4eHHOTo
nonst. Ilpumepsl. I'panm  uucioBeix MHOXecTB. IlonmHoe mnone. Hemonnora mona Q.
BemectBennsle uncia kak 6eckoHeunsie apoOu. [Inmornocts Q B R. IIpuHIUIBI TOJHOTHI MO
R. OrtkpeiThie ¥ 3aMKHYTble MHOXecTBa B R, ux cBoiicTtBa. [loHsiTue CeKBEHUMAIBHOMI
koMmakTHOcTH. [IpuHnmn bonbnano-Beiepmtpacca. 1lonstue xomnaktHocTH. JlemMma bopens-
JleGera.

Tema 3.IIpenen nociaen0BaTEIbHOCTH.

Onpenenenue npejaena nociaeaoBaTenbHOCTH. EnnHcTBeHHOCTh. OrpaHUYEHHOCTh CXOSIIEeHCS
[oCJeI0BaTeNbHOCTU. Apudmerndyeckue cBoicTBa. IIpenenpHblii mepexosl B HEPAaBEHCTBAX.
OynaamentaibHoCcTh. Kputepuit Kommu. Teopema Beliepmitpacca o mnpeaene MOHOTOHHOM
nociaenosarenbHoctd.  Yueno e, [loamocnenoBarenpHOCT M YaCTMUHBIM  IIpenen
nocinenoBarenpbHocTH. Jlemma bonbnano-Bediepmrpacca. HwkHuii M BepXHHUH Ipenensl
nociyeaoBareabHoCTH. X cBoiicTBa.

Tema 4. IIpenen pyHkmu.

[Ipenen ¢yHkuuu B TOuke. DKBUBAJIEHTHOCTH omnpeneneHuil no 'eitne n Kommu. Bbeckoneuno
Mayble M (PUHAIBHO OrpaHUYEHHBbIE BeNUYMHBL. VX cBoiicTBa. ApuQMeTnyeckue CBOUCTBA
npeaena Qynkuu. [IpeaenbHpIi epexo/; B HepaBeHCTBaX. [IepBoIif 1 BTOpOH 3amMedaTesbHbIe
npenensl.llpenen ¢ynkuun no 6aze. Ilpemen xommosuinuu ¢yakuuid. Kputepuit Komm
cymecTtBoBaHus npenena pyHkuun. CpaBHEHUE aCUMIITOTHYECKOTO ToBeAeHUs GyHKimid. CB

Tema 5.HenpepbiBHble QyHKIUU.

HenpepbiBHOCTh (QyHKIIMM B Touke. Pasnuunble onpeaeneHus. HenmpepbIBHOCTb OCHOBHBIX
aNIeMeHTapHbIX (QyHKIui. OmHOCTOpOHHWE Tpenenbl. TodkM pa3peiBa M MX KiIacCH(pUKAIus.
Konebanne ¢ynknuu B Touke. Kputepuit HempepbsiBHOCTH bapa. JlokanbHble CcBoiicTBa
HETIPEPHIBHBIX (YHKIUI: OrpaHUYEHHOCTh, COXpPAaHEHHWE 3HAaKa, HENPEPBHIBHOCTh CYMMBI,
IPOM3BEACHUS, YacTHOro, KoMno3uuuu. ['nmoGanbHble cBoiicTBa: Teopema bonbuano-Kommu o
IIPOMEKYTOYHOM 3HadeHUHM U e€ cuexncrteue. Teopema Beliepmrpacca 0 MakCUMaabHOM
3HaueHuu. Kputepuil HenmpepbIBHOCTH MOHOTOHHOW (yHKIMU. PaBHOMepHas HENpPEepbIBHOCTb.
Teopema KanTopa. Teopema 06 oOpaTHON (PyHKITHH.

Paszpnen 2. {uddepeHunanbHoe HCHUCTIeHHE (PYHKIUI OJHOM NepeMeHHOMI

Tema 6.luddepenypyemplie QyHKIMH.

3anayu, NpUBOISALINE K MOHATUIO TPon3BOogHON. Onpenenenue npou3BoaHoi. [Ipumepsl
BbIuncieHus. OnqHocTopoHHME NpousBoaHble. KacarensHas. IIpons3BoaHbie CyMMBl,

dopma 7 u3 24
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npousBeaenus, yactuoro. Auddepenuupyemocts GpyHkuu B Touke. CBSA3b C CyIIECTBOBAHUEM
npousBogHON. HenpepriBHOCTH nuddepenmpyemoit pynkuuu. Juddepenuan,ero cBoiictsa,
reomeTpuueckuil cMpici. [IponsBoanas cioxxHol ¢pyHKuMU. IHBapHaHTHOCTH (POPMBI
muddepennnana. [IpousBonnsie u AuddepeHnnans Beicux nopsjakos. @opmyna Jleitbuuna.

Tema 7. OcHoBHBIE TeOpeMBbI TUPHEPEHIINATLHOTO HCUUCIIECHUSI.

Teopemsr depma, Pomns u teopema Jlarpawka o koHeuHoMm mnpupameHud. Teopema Komm.
®opmyna Teitiopa ¢ octatounbiM wieHoM B (opme Jlarpamxa u Komm. JlokansHas ¢opmyna
Teiinopa. @opmyisl Telnopa OCHOBHBIX 3JIeMEHTapHBIX QyHKIMN. OIIEHKa OCTaTOYHOIO YeHA.
[Tpubmmxénnpie Boruncnenus. [pasuno Jlonurans.

Tema 8. UccnenoBanue QpyHKIMiA ¢ TOMOIIbIO MTPOoN3BOAHBIX. [locTpoenue rpaduka GpyHKIUU.
VYcnoBust MOHOTOHHOCTH  (yHKIMH. HeoOXxonumble YCIOBUS BHYTPEHHETO HKCTpEMyMa.
JlocTaTouHble YCIOBHSI SKCTpeMyMa (B TOM YMCIE B TEPMHHAX BBICIIUX IPOU3BOJHBIX).
Beimmyknas ¢yskius. HeoOxomumple M JOCTaTOYHBIE YCJIOBHUSL BBIMYKJIOCTH [UIS JABAXKAbI
mupdepenuupyemoit pynkuun. Touku neperuda. AcuMnTOTHl KpuBbIX. (Cxema MOJHOTrO
uccnenoBanus pynkuuu. Iloctpoenue rpadukos.

Pa3nea 3. UnTerpanbHoe ucuucjaeHre QYHKIUIA OAHON epeMeHHOH

Tema 9.IlepBooGpa3Hble U HEOIPEIEIEHHbII HHTErPall.

[IpaBuiia HeonpenenEHHOrO NHTETPUPOBAHUS: TMHEUHOCTD, 3aMEHA IEPEMEHHBIX U NIOJICTAHOBKA
B UHTErpaj, WHTErpupoBaHuWe 1O yacTaM. Tabmuubl wuHTErpanoB. MHTerpupoBaHue
paunoHanbHbIX  (QyHKuMHA. IIpaBuno  OcCTporpajckoro HMHTEIPUPOBAHMS  PALMOHATBHBIX
¢bynxuuil. [logcranoBku Diinepa.

Tema 10.0npenenéunslii uurerpan Pumana.

EnuncrBenHocts unTerpana Pumana. HeoOGxoaumoe ycioBue MHTErpupyeMoctd no Pumany.
Cymmbl lap0Oy u ¢popmyisl apOy u unrerpan dapOy. Kpurepuit JlapOy unterpupyemoctu 1no
Pumany. Kputepuit Jlebera unrerpupyemoctu no Pumany. CsolictBa uHTerpaisa Pumana:
aAIUTUBHOCTh 110 MeEpe, JIMHEMHOCTh, 3aMEHAa MEPEMEHHBIX W HMHTETPUPOBAHME II0 YACTSIM.
HenpepsiBHOCTS M 1uddepeHpyeMocTs nHTerpaina Pumana, kak pyHKIUM BEPXHETO Mpejea.
NHTerpanbHbIe TEOPEMBI O CPEAHEM.

Tema 11./lyinHa 1 Mepa YHUCITIOBBIX ITOMHOKECTB.

UucioBble MHOXKECTBAa HYJIEBOM JIMHBI U HyJleBOW Mepbl. Mx cBoictBa. [InuHa u Mepa
YUCJIOBBIX MOAMHOXECTB. MHO)kecTBa, n3amepumseie 1o JKopmany. MuoxectBo Kantopa u ero
CBONCTBA.

Tema 12. ['eomeTpuueckue NpuIoKEHUs HHTErpaa.

Brruncnenue miuomanei Gpuryp, 1auH JUHUH, 3alaHHBIX SBHBIMU JI€KapTOBBIMU YPaBHEHUSIMH,
napaMeTpUYecKu U B MOJSPHBIX KoopauHaTax. HaxoxxaeHue o0bEMOB TeJ BpallleHUs U
ioniaiel ux noBepxHoctu. Haxoxienue 1eHTpoB TSHKECTH QUTYp U Tell, a TAKKE — MOMEHTOB.

Paznen 4. luddepenunanbHoe ucuucjienne pyHKuMii HeCKOJbKHX NepeMeHHbIX

Tema 13.BemecTBeHHbIE IPOCTPAHCTBA U TONOJIOTHUS.

Tononornueckre, HOPMUPOBAHHBIE U METPUYECKHE IIPOCTPAHCTBA: ONPEIEICHUS U IPUMEDBI.
Metpuku B R". IlosnHble MeTpuueckue npocrpaHcTsa, nonHora R". CBolicTBa HENPEpPBIBHBIX
OTOOpaKeHU MeTpUYECKHUX MpocTpaHCTB. CBoOICTBa KOMIIAKTHBIX U CEKBEHLHATbHO—
KOMIIaKTHBIX IIOAMHOXECTB METPUUYECKUX IpocTpaHcTB. Kpurepuit komnaktHoctn B R™
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CBsi3HBIE TIOJIMHOXKECTBA TOIOJOTMYECKMX IpocTpaHcTB. (COXpaHEHUE CBA3HOCTH IIPH
HENpEephIBHBIX  O0TOOpakeHusx. Teopema bonbuano. Beimykible W JIMHEHHO-CBSI3HBIC
noaMHokecTBa B R".

Tema 14.Bexrop-¢(yHKIMN MHOTUX TIEPEMEHHBIX.
Bapuanus Bexkrop—¢pynkuuii. Teopema JXKopaana o pyHkuusax orpannyeHHoi Bapuauuu. [lytu n
KpuBble B R", 1iIMHa KpUBOM, KacaTelbHast K KpUBOMU.

Tema 15.[Ipenernsl, HeNPepbIBHOCTD, YACTHBIE MPOU3BOHbBIE U AU(PepeHIInabI.

YacTHble mpon3BoAHbIC U TeopeMa [1IBapiia o paBeHCTBE CMEIIAaHHBIX YaCTHBIX MPOU3BOTHBIX.
Huddepenuupyemocts QyHKIMA MHOrUX nepeMeHHbIX, Auddepennuan dF(x) otobpaxenus F:
R" — R™ u ero cBoiictBa. Matpuna fAxobu Jx(x). [Jocrarounoe ycinoBue auddepeHmpyeMocTu
B Touke. Teopema o auddepeHnuane cioxxHod (QYyHKIMHU U «LEMHOE MPABUIIO» BBIYUCICHUS
YaCTHBIX NPOM3BOAHBIX. Teopema o auddepenimane ooparaon pyukmuu. Dopmyna Teitnopa
Ul THaJKAX YHUCIOBBIX (YHKIMH MHOTMX IEepeMeHHbIX. BTopoil muddepenHunan yucioBoi
(GYHKIMM MHOTHUX NepeMeHHbIX. DOopMyJIMPOBKU TEOPEMBI O JIOKaibHOM auddeomopduzme u
TeopeMbl 0 HesiBHOU pyHKuuM U e€ nuddepennuane. KacarenabHas MIOCKOCTh K OBEPXHOCTSIM
B R", omnpenenenne u crnocoObl 3ajaHus. HeoOxonumble u  J0CTaTOYHBIE —YCIOBUS
(GYHKIMOHATIBHOMN 3aBUCUMOCTH YHUCIIOBBIX (DYHKIUI MHOTUX MEPEMEHHBIX.

Tema 16. VccrnenoBanue SKCTPEMyMOB YHCIOBBIX (DYHKIMI C TTOMOIIBIO MPaBUIa MHOKUTEIEH
Jlarpanxa.

JlokanbHBI JKCTpeMyM 4HUCIOBOM (YHKIMHM MHOTHUX TiepeMeHHBbIX. HeoOxomumoe u
JI0OCTaTOYHOE YCJIOBUS CYIIECTBOBAHUS JIOKAJBLHOTO SKCTpeMyMa B Touke. ['yiagkue MHOroobpa-
3us B R", HEocoOble MHOT00Opa3usi. YCIOBHBIM JIOKATBHBIA IKCTPEMYM YHCIOBOM (YHKIIUH
MHOTHX NEPEMEHHbIX, TpuMephl. «IIpaBuino MHoxurenei» Jlarpanxka. JlocTtaTouHbld TpU3HAK
YCIIOBHOTO JIOKAJILHOTO SKCTPEMyMa YUCIOBOM (PYHKIIMU MHOTUX MEPEMEHHBIX.

Pazgen S. Uucaosbie psiabl

Tema 17. HecoOcTBeHHbIE HHTETPAIbIL.

HecoGcTBeHHbIe MHTErpaibl IO OECKOHEYHOMY MPOMEKYTKY U OT HEOTPAaHHYEHHBIX (YHKLUH,
BBIUHCJICHHE UHTErpaioB.3aMeHa NEPEMEHHOM, MHTEIPUPOBAHUE 10 YACTSIM.

[Tpu3Haku CXOAUMOCTH HECOOCTBEHHBIX HHTErPAIoB. AGCOIIOTHAS U YCIIOBHASI CXOAMMOCTD

Tema 18. YwucnoBbie psbl.

[Tonsitue ymncnoBoro psaa. YacTuuHble CyMMBbI YUCIIOBOrO psifa. CXOA[Iuecs: YUCIOBbIE PAIbL.
I'eomerpuueckast nporpeccusi. I'apmonuueckuit psn. Heobxoaumoe yciaoBHe CXOAMMOCTH
yucioBoro psaaa. Kpurepnit Komm ¢xo1uMoCTH YMCIIOBBIX PSAJIOB.

3HaKONOJOXKHUTENbHbIE  paabl. HeoOxoauMoe ¥ JOCTaTOYHOE  YCIOBHE  CXOAMMOCTH
3HAKOIIOJIOXKUTEIBHOrO psiia. [Ipu3Haku CXOAMMOCTH 3HAKOIOJOKUTEIbHBIX PsIOB (MPU3HAK
cpaBHeHMs, npusHak JlamamOepa, pagukanbHbelii npu3Hak Komim, HWHTErpajbHbI NpHU3HAK
Kommu-Maxkmnopena, npusnak Paa6e, npusnak ["aycca).

3Hakouepenyomuecs psaabl. Teopema JleitOHua. AGCOTIOTHO U YCIOBHO CXOSIIUECS PSIbL.
[Tpusnaku Abens, upuxie.

Apudmernueckue onepanuy Haja CXOAAMUMUCA psiiaMi. beckoHeuHble TPOU3BeIeHUS U UX
CXOAUMOCTb. /[BoitHBIE U TOBTOpPHBIE psAbl. CyMMHpPOBAaHUE YHCIOBBIX PS/I0B.

Pa3znen 6. OyHKUMOHAIBHBIE 10CJIE10BATEIBHOCTH U (PYHKIMOHAJIbHbIE PSAAbI
Tema 19. @yHK1IMOHAIBHBIE 10CIEN0BATEILHOCTH U PAJBL.
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OyHKIMOHAIBHBIE — IOCIENOBaTeNbHOCTH. lloToueuHass M paBHOMEpHass  CXOIHMMOCTb
GyHKIMOHANBHBIX —nocienoBarenbHocTeil. Kpurepuit Komm paBHOMEpHOW CcXOAMMOCTH
(GYHKIMOHAIBHBIX MOCIeA0BaTeNbHOCTEH. TeopeMbl 0 HENMPEPBHIBHOCTH MPENSIbHON (YHKLNH,
MOYIEHHOE UHTErpUpoBaHKe U AuddepeHnrpoBaHue QyHKINOHAIBHBIX OCIEI0BaTEIbHOCTEMN.
@OyHKIMOHAIBHBIE PsiJibl.  PaBHOMEpHas cXOIUMOCTh (PYHKLIMOHANBHBIX pAa0B. JlocTaTouHble
YCIIOBUSI PAaBHOMEPHOM CXOAMMOCTH (YHKUMOHANBHBIX psAAoB (mpu3Hak BeliepiTpacca,
npusHaku Abens u JJupuxie).

Crenennsle psabl. VHTEpBal M paguyc CXOAMMOCTH CTeNeHHOro psijaa. Teopema AOens o
CTENEHHbIX psax. Paznoxenue QyHKUUN B CTENEHHON psijl.

Psn Teitnopa. JocratrouHoe ycioBue pasiokeHHUsT (PYHKIIMU B CTEIICHHOW DSI.

PaznoxeHne OCHOBHBIX 3JIeMEHTapHBIX (yHKUUH B psa Teitnopa.

[IpumeneHue psiioB B MPUOIMKEHHBIX BBIUMCICHUSX.

Teopema Beiiepmrpacca 0  paBHOMEpPHOM  NPHUOMMKEHMHM  HEMPEPBIBHOM  (QYHKUUHU
MHOT'OWICHAMM.

Tema 20. Psigp1 Oypoe.

OproHopMupoBaHHble cUCTeMbl (QYyHKIMHA. Psaasl @ypbe M0 OPTOHOPMHPOBAHHBIM CHUCTEMaM.
HepasenctBo beccens. 3aMKHYTOCTP M TOJHOTa OPTOHOPMHMPOBAHHBIX CHUCTEM. PaBeHCTBO
ITapceBans. Tpuronomerpuyeckas CUCTEMa U €€ 3aMKHYTOCTb.

Tpuronomerpuueckuil psg @ypee. YcioBus paBHOMEPHON CXOJUMOCTH U CXOAUMOCTH B TOUKE.
YcnoBust nouneHHoro audQepeHnpoBaHus U HHTETPUPOBAHHUSL.

[IpeobpazoBanne Dypre. CpoiictBa mnpeodpazoBanusi @Dypree. I[lonsitue 006 o0OpaTHOM
npeoOpazoBanun Oypre. UnTerpan Oypoe.

6. TEMbI IPAKTUUYECKHUX U CEMUHAPCKUX 3AHSATUI
Pa3znesn 1. Beenenne B MaTeMaTHUeCKHii aHAJIN3
Tema 1. MHoxecTBa U (PYHKIIHH.
1. MuoxectBa u GyHKIIUH.
Tema 2. [lone neiicTBUTENLHBIX YUCE.
2. llone nelcTBUTENbHBIX YUCEIL.
Tema 3. [Ipenen nocienoBaTeIbHOCTH.
3. UwucnoBas nocien0oBaTeIbHOCTb, TOANOCIIE0BATEIbHOCTb.
4. Ilpenen nmocnenoBaTeabHOCTH.
5. Brruncienue npeaenoB nociaea0BaTEIbHOCTEMN.
Tema 4. [Ipenen ¢pyHKIHH.
6. Ilpenen ¢pyHKINHU B TOUKE.
7. PackpeiTHEe HEONIPEAETEHHOCTEN.
8. IlepBslii 3amMeuaTeNbHbIN peaes.
9. Bropoii 3amedarenbHbIN Tpeaed.
10. Beruuciienue npeaenos.
11. DxBUBaIEHTHbIE OECKOHEYHO Majible (PYHKLIUH.
12. PackpbiTE HeONpeAeaEéHHOCTENH € IMOMOIIBI0 NMPUHIMIA 3aMEHbl 3KBHUBAJIEHTHBIX
0EeCKOHEYHO MaJIbIX.
13. KonrponbHas padota o teme «I[Ipenemnsn».
Tema 5. HenpepbiBHbIE (QYHKITHH.
14. HenpepsiBHBIEC (YHKINU.
15. Touku pa3pbiBa U UX KJIacCU(PUKALIUS.
16. PaBHOMEpHast HEMPEPBHIBHOCTh (PYHKIIMH.
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Paznen 2. {uddepenunanpHoe ucuncjaenne GyHKOHil 0QHON epeMeHHOi
Tema 6. ludpdepenurpyembie QyHKIHU.
17. Texnuka nupdepeHIupoBaHUs.
18. 'eoMeTpudeCcKnii CMBICI POU3BOIHOM.
19. Juddepennman.
20. IIpousBoanblie u quddepeHnabl BHICIINUX MOPSIIKOB.
21. ®opmyna Jleitbnuna.
22. PemeHne pa3nu4HbIX 3a7a4 110 TEME.
Tema 7. OcHoBHbIE TeopeMbl U (HEepPeHINATEHOTO UCUNCIICHUSL.
23. Teopemsl Poms, Jlarpanxka, Komm.
24. ®opmyna Teinopa.
25. PackpbiTre HEONPEIEeIEHHOCTEN C MOMOIIIbIO NpaBuia Jlonuras.
26. PackpreiTue HeonpenenéHHocTel ¢ moMoIkio popmysl Tenopa.
27. KonrposnpHas padota o teme «IIpousBoanas».
Tema 8. MccnenoBanue GpyHKIuil ¢ HOMOIBI0 Tpou3BoaHbIX. [TocTpoeHue rpaduka GyHKIUN.
28. Haxoxx/ieHue mnpoMEeXyTKOB MOHOTOHHOCTH, TOUYEK OSKCTPEMyMa, HAuOONIbIIUX U
HaMMEHBIINX 3HAYCHUH, IPOMEKYTKOB BBIITYKJIOCTH, TOUEK Ieperuoa.
29. Jloka3arenbCTBO HEPABEHCTB.
30. UccnenoBanue GpyHKIMIA ¢ TOMOIIbIO IPOU3BOAHOM.
31. Iloctpoenue rpadgukoB PyHKINI KPUBBIX, 3aJaHHBIX MTAPAMETPUUECKHU U B MOJISPHBIX
KOOpJMHATaX.
32. KontponbHas pabota o teme «IIpumeHeHne npous3BogHOM».
33. UroroBoe 3aHATHE.

Pa3nea 3. UnTerpanbHoe ucuucaeHre QYHKIUIA OAHON epeMeHHOH
Tema 9.[1lepBooOpasnbie U HEOTPEICTEHHBIN HHTETPAL.
34. IlepBooOpa3Has u HeonpeaenEHHbINH nHTerpan. Tadauia HHTerpaios.
HenocpencrBeHHOE HHTETPUPOBAHMUE.
35. M3yueHue METOA0B HHTETPUPOBAHUSI.
36. Knnaccol uHTErprupyeMbIX QyHKIUH.
Tema 10.0npenenéunsiii uurerpan Pumana.
377. BeruuciieHne onpeieeHHbIX HHTerpasioB Pumana ¢ momonisio rnpasuia Herotona—
JleiiOHuna.
38. 3ameHa nepeMEeHHON U UHTETPUPOBAHUE 10 YACTSIM B ONPEICIEHHOM HHTETpaJIe.
Tema 11. /[nuHa 1 Mepa YUCIIOBBIX IOJMHOYKECTB.
39. KontposnpHas pabota o reme «MHTErpupoBanue»
40. JlnuHa 1 Mepa YUCIIOBBIX MHOKECTB.
41. JlnuHa 1 Mepa YUCIIOBBIX MHOKECTB.
Tema 12. ['eomeTpuueckue NpuIoKEHUs HHTErpaa.
42. HaxoxieHue miomazeil puryp B J€KapTOBbIX KOOPAMHATAX C IIOMOILBIO
MHTETPUPOBAHUS.
43. Haxosxnenue romajei (Guryp B MOJSIPHBIX KOOPAMHATAX C MTOMOIIIBIO
HUHTETPUPOBAHUS.
44. HaxoxxJ1eHuE IJIUH KPUBBIX B JIEKAPTOBBIX KOOPAUHATAX C IIOMOILBIO
HUHTETPUPOBAHUS.
45. Haxosx/1eHue JJIUH KPUBBIX B MOJISIPHBIX KOOPAMHATAX C IOMOIIBI0 HHTETPUPOBAHUSI.
46. Haxoxnenne 00bEMOB TeJ C HOMOILBIO HHTEIPUPOBAHHUS.
47. Haxoxx/ieHue [IEHTPOB TXKECTH Te U (PUTyp C MOMOILBbIO UHTEIPUPOBAHUS.
48. Haxox/1eHue MOMEHTOB MHEPIIMH C IOMOLIbIO0 HUHTETPUPOBAHUS.
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49. KonTposnpHas pabota o teme «l eoMeTpuueckre IpuiIoKeHus: OnpeenéHHOro
MHTErpajay.
Bonpocsl k Teme

—

MHuoxecTBa M onepauuu Haja HUMH. OTHOIIEHHUS HA MHO>KECTBaX.

Oynkuuu. [Ipocreitmas knaccupukanus ¢pyHkuuii. CoiictBa pynkunit. @yHKuus

KaK OTHOLIEHUE.

Momnocts MHOXeCTBaA. Teopema KanTopa-bepHimTeiina.

CuéTHble MHOKECTBA U UX CBOMCTBA. MOIIIHOCTh MHOKECTBA PALIMOHAIILHBIX YHCE.

CymiecTBOBaHNE HECYETHBIX MHOKECTB. KOHTHHYYM.

MOIHOCTh MHOXECTBA BCEX MOJAMHOKECTB IAHHOI'O MHOECTBA.

T[IpYHIUIE MUHEMYMa ¥ MaTeMaTHUeCKOH HHAYKImH a1 N

Ormpenenenue nosist ¥ yrnopsiioueHHoro nodist. [Ipumepst.

9. I'panu umucioBbix MHOXeCTB. [lonHoe none. Henonxora nons Q.

10. BemectBenHbIe uncia Kak Oeckoneunsie apoou. [InorHocts Q B R.

11. ITpunHIMIBl TOJIHOTHI 11O R.

12. OTKpbITHIE U 3aMKHYTBIE MHOKECTBA B R, X cBoliCcTBa.

13. IlonsTue cekBeHIManbHOM KoMnakTHOCTH. [Tpunuun bonsnano-Beliepmpacca.

14. Tloustue xommakTHocTH. Jlemma bopens-JleGera.

15. Onpenenenue npeaena nocjienoBaTebHOCTH. EquHCTBEHHOCTh. OrpaHUYE€HHOCTh
CXO/JISILIEHCS TTOCIIEI0BATEILHOCTH.

16. ApubmMernueckne CBOMCTBA Ipeiesia MoCIe0BaTEIbHOCTH.

17. IlpenenbHbIN IEpexo ] B HEPABEHCTBAX JJIS [MOCJIEI0BATEILHOCTEH.

18. ®ynnamenTtanbHOCTh. Kputepuit Koiiu cxoaquMocTu nocie0BaTeIbHOCTH.

19. Teopema Beiiepiirpacca o npezesie MOHOTOHHOM 1ocie0BaTeIbHOCTH. Yuco e.

20. IToamocnenoBaTeIbHOCTh M YACTUYHBIN MIPEE MociIe10BaTeIbHOCTH. JlemMa
bosbiano-Beiiepuirpacca.

21. HuxHuii 1 BEpXHUH TIpeAesibl MOCIeI0BaTeIbHOCTH. X cBOMCTBA.

22. Ilpenen GpyHKIMU B TOYKE. DKBUBAJIICHTHOCTH onpesenenuit o I'eiitne u Komm.

23. beckoHe4uHo Maibie U (PUHAIBHO OTpaHUYCHHBIC BEIMUMHBI. X cBOMCTBA.

24. Apucdmerndeckue cBoiicTBa mpeena GpyHKIuu.

25. IlpenenbHbIN TIEpexo/] B HEPABESHCTBAX I (PYHKITHIA.

26. IlepBblii 1 BTOpOI 3aMevaTeIbHbIE MIPEIEIBI.

27. Onpenenenne npenena GyHkiuu mo 6ase. [Ipumepsr.

28. Ilpenen KOMIO3UIMH ()YHKITHIA.

29. Kpurepuii Kommm cymectBoBanus npesena GyHKINH.

N

NNk W

30. CpaBHEHHE aCHMITOTHYECKOTO MoBeneHus GpyHkiuii. CBoiicTBa O{f I, 0 [ f )

31. HenpepsiBHOCTH pyHKIIMH B Touke. Pasnuunbie onpenenenus. HempepslBHOCTH
OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUH.

32. OgnoctopoHHME npeaensl. Touku paspbiBa QyHKIIMH U UX KIacCUDUKALIHSL.

33. Konebanne ¢pynkiuu B Touke. Kputepuii HenpepsiBHOCTH bapa.

34. JlokanbHbIe CBOICTBA HETIPEPHIBHBIX (DYHKIMN: OTpaHUUYEHHOCTh, COXpaHEHHE 3HAKa,
HENPEPBIBHOCTh CYMMBI, IPOU3BEACHHUSA, YACTHOTO, KOMITO3ULUH.

35. Teopema bonbuano-Komm o mpoMexXyTOUHOM 3HAYEHUU U €€ CIIEICTBHE.

36. Teopema BeliepmTpacca 0 MAaKCUMaJIbHOM 3HAYCHUH.

37. Kputepuii HenpepbIBHOCTH MOHOTOHHOU (DYyHKIIHH.

38. PaBHOMepHas HenpepbsIBHOCTL. Teopema Kanrtopa.

39. Teopema 06 0OpaTHOM PyHKITUH.

40. 3amayu, NPUBOAIINE K MOHATHIO MPOU3BOAHON. OnipeesieHue Mporu3BOHOM.
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ITpumeps! Borurcienusi. OIHOCTOPOHHUE IPOU3BOAHBIE.

41. KacarenbHas. Paznuunabie moaxoapl K €€ OnpeaeseHuIo.

42. IIpon3BoaHbIE CYMMBI, IPOU3BEACHHUS, YACTHOTO.

43. Nuddepenuupyemocts GyHKIIMU B TOUKE. CBsI3b € CyIIECTBOBAaHUEM ITPOU3BOIHOM.
HenpepsiBHOCTS TuddepeHimpyeMoii QyHKIHH.

44. uddepennnan,ero CBOMCTBA, FTEOMETPUUECKUN CMBICT.

45. TIpousBoaHas cioxHOU (pyHKIMU. IHBaprHaHTHOCTH GopMbl tuddepeHuana.

46. [IpousBoansie u quddepennmansl Beicmx nopsaakos. Gopmyna Jleibauma.

47. Teopemsl @epma u Pons. I'eomerpuueckuii cMbici Teopemsl Poins.

48. Teopema Jlarpan:ka 0 KOHEYHOM MPUPAIICHUN U €€ T€OMETPUUECKHI CMBICIL.

49. Teopema Komm 1 €€ reoMeTpUYECKUI CMBICI.

50. ®opmymna Teitnopa ¢ ocrarouHbIM wieHoM B ¢popme Jlarpanxka u Komu.

51. JlokanbHas ¢popmyna Teitnopa.

52. ®opmyinsl Teiinopa OCHOBHBIX 3JIeMEHTapHbIX (QyHKIUH. OlleHKa OCTaTOYHOIO
yneHa. [IpubnmkEénHbIe BRIYMCICHHUS.

53. IIpaBuno Jlonurans.

54. YcnoBust MOHOTOHHOCTH (pyHKIMH. Heo0Xonumble yciaoBUsl BHYTPEHHETO
JKCTpEMyMa.

55. JlocrarouHble ycioBUs SKCTpeMyMa ( B TOM YUCIIE B TEPMHUHAX BBICIIUX
IpOU3BOJHBIX). Beinykias pynkuusa. HeoOxoaumbie U 10CTaTOUHbBIE YCIOBUS
BBIITYKJIOCTH JUIs ABAXKAbI 1 depenipyemoit pynkiuu. Touku neperuoda.

56. AcUMINITOTHI KPUBBIX.

57. IlepBooOpa3Hasi U HEONPEAEICHHBIM HHTErpall, U UX CBOMCTBA.

58. IlpaBuio OcTporpaJckoro MHTErpupPOBAHUS PALIMOHATBHBIX (PYHKIIMM.

59. Onpenenennsplii nHTerpasl PuMana, ero eIMHCTBEHHOCTD.

60. Heo6xoaumoe yciaoBue nuTerpupyemoctu no Pumany.

61. Cymmsl lapOy u dopmyist JapOy.

62. Kpurepuii lapOy unrerpupyemoctu 1no Pumany.

63. UuciioBple MHOKECTBA HYJIEBOH JUIMHBI U HYJIEBOW Mepbl. X cBoiicTBa.

64. MuoxectBo KanTopa u ero cBoricraa.

65. Kputepuii JleGera unrerpupyemocts 1o Pumany.

66. JInuna u mepa nonMHoxxkectB R. MHoskecTBa, usmepumsie 1o JKopaany.

67. CpoiictBa unrerpana Pumana.

68. HenpepsiBHOCTH HHTerpana Pumana, kak pyHKIHMK BEpXHETro Ipejiena.

69. Iuddepenunpyemocts HHTErpana Prumana, kak GyHKIUN BEpXHEro Mnpejena.

70. IlepBast 1 BTOpast UHTETPAIbHBIE TEOPEMBI O CPETHEM.

71. Ilpunoxenus onpeneneHHoro uurerpaina Pumana.

Pasznen 4. luddepenunanbHoe ucuncjieHne GyHKOMii HeCKOJbKHX IepeMEHHbIX
Tema 13.BemecTBeHHbIE TPOCTPAHCTBA U TOMOJIOTHS.

1. Tononoruueckue, HOPMUPOBAHHBIE U METPUUYECKUE IIPOCTPAHCTBA: OIPENEICHUS U

IIPUMEDBI.

2.1lonHble METpUYECKUE IPOCTPAHCTBA, MOIHOTa R™.

3. Kpurepuit komnaktHoctd B R".
Tema 14.Bexrop-¢(yHKIMN MHOTUX IEPEMEHHBIX.

4.TlonsTre BEKTOP-(PyHKLINH.

5. OyHKIUYU OTPaHUYCHHOU BapHaLIUH.

6.1yt u KpuBbIE.

7. JInuHa KpUBOMU.
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8.KacarenbpHble K KpUBBIM.
9.Pemenne 3ana4 1o teme.
Tema 15.[1penernsl, HeNPepbIBHOCTD, YaCTHBIE MPOU3BOIHbBIE U AU(PepeHIInabI.
10. Haxoxnenue npezaenoB GyHKIMH MHOTMX IEPEMEHHBIX.
11.  Bbruncienue yaCTHBIX MPOU3BOJAHBIX U MU (DHEPEHIINATIOB Pa3HbIX MOPSIKOB
(GYHKIMI MHOTMX TIEPEMEHHBIX.
12.  Pasnoxenue ¢pyHKUMH MHOTHX NEpEMEHHBIX B psij Teiinopa.
13. IIpumenenue nuddepeHnranoB K npuOIMHKEHHBIM BHIYUCICHUSIM
14. U3yudenue cBOiicTB MHOr00Opa3uii, HOCTPOEHHUE KAacaTeIbHBIX K HUM.
Tema 16. VccienoBanue s5KCTpeMyMOB UYHCIIOBBIX (DYHKLUI C TOMOILBIO ITPaBUIIa MHOKUTEIEH
Jlarpanxa.
15. HUccnenoBanue GyHKUUN HECKOJIBKUX EPEMEHHBIX Ha SKCTPEMYM.
16. HaxoxxaeHue JIOKaIbHbIX SKCTPEMYMOB, B TOM YHCJIE U YCIIOBHBIX IIPaBUIIOM
MHOUTeEeH Jlarpanxa.
17. BeinosiHeHe 3aMeHbl IEPEMEHHBIX B I (hepeHIInaTbHBIX YPAaBHEHHUSX C YACTHBIMU
IIPOU3BOJHBIMHU.

Paszpnen 5. UnciioBbie psabl
Tema 17. HecoOcTBeHHBIE HHTETPAIBI.

18.  HecoOcTBeHHbIE HHTETpabl IO OECKOHEYHOMY IPOMEXKYTKY M X BBIUUCICHUE
19.  3ameHa nepeMeHHOI B HECOOCTBEHHBIX MHTETpasiax.

20.  MHrerpupoBaHHE 10 YACTSIM.

21.  HecoOcTBeHHbIE MHTETPAJIbl OT HEOIPAaHUUYCHHBIX (DYHKIUN U UX BBIYHCIICHUE.
22.  3ameHa nepeMeHHOU

23.  HHrerpupoBaHHE IO YACTIM

24.  Ilpu3HaKu CXOJUMOCTU HECOOCTBEHHBIX MHTEIPAJIOB.

25.  AOcomoTHas U yCIOBHAs CXOUMOCTb.

26.  Ilpusnaku AGens, upuxie.
Tema 18. Yucinosble psaasl.

27.  YucmoBou psanm v ero cymma. MccienoBaHue CXOOUMOCTH YHMCIIOBBIX PANIOB IO
OIIPEIEIICHHUIO.

28.  Heobxonumoe ycinoBue cxoaumoctu. Kpurepuii Ko cxonumoctu psaos.

29.  Ilpu3HaKu CXOJUMOCTHU 3HAKOIIOJIOKUTENBbHBIX psAoB. [Ipu3Hak cpaBHEHMS.

30.  IIpusnak Jlanmam6Gepa. Pagukansabiii npusaak Koy,

31.  Ilpusnax PaaGe. [Ipusnak ["aycca.

32. Hurerpaneusiii npu3Hak Komm-MakinopeHa CXOIMMOCTH 3HAKOIMOJIOKHUTEIbHBIX
PAIOB.

33. Jlpyrue mOpu3HAKKM CXOJUMOCTH 3HAKOMOJOXKUTEJIbHBIX PSIOB  (MIPU3HAK
cpaBHenus Komu, orapudmMudeckuii npu3HaK u T.1.).

34.  Omenka ocTaTka 3HAKOMOJIOKHUTEIBHOTO PAIA.

35. 3HaKonepeMeHHbIE pAOBL. IIpu3nak JleitOnuma. Ouenka OCTaTKa

3HAaKOYEepeyIOLIErocs psja.

36.  Ilpusnax AOens, npusHak upuxie.

37.  YMHOXEHHE PsAJIOB.

38. [enenue panos

39.  beckOHEuYHbIE IPOU3BEAECHUS

40.  Pewenue 3anau 1o teme «4ucaoBbIE PSIIBIY.

Pa3nesn 6. OyHKIMOHAJBHBIC MOCJICA0BATEIBHOCTH H QYHKIIMOHAIbHBIC PAABI
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Tema 19. @yHK1MOHAIBHBIE 10CIEN0BATEILHOCTH U PAJBL.

41.  DOyHKUUOHAJbHBIE [IOCJIEA0BATEIBHOCTH. [ToToueuynas CXOJIMUMOCTh
(YHKIMOHAJIBHBIX MOCIIEI0BATEIbHOCTEH.

42.  PaBHOMepHasi CXOAUMOCTb (DYHKIMOHAJIBHBIX MOCIIEI0BATEILHOCTEMH.

43.  ®dynxkuuoHanbHbIe psabl. [loToueuHas nu paBHOMEpHAs CXOUMOCTD
(yHKIMOHAIBHBIX PSAJIOB.

44.  Crenennsble psaabl. OOIaCTh CXOIUMOCTH.

45.  Pemwenue 3a1au.

46.  HHrerpupoBaHHE CTENIEHHBIX PAIOB.

47.  JuddepeHunrpoBaHne CTEIEHHBIX PSJIOB.

48.  Pan Teiinopa. Paznoxenue ¢pynkuuit B psa Teitnopa.

49.  Paznoxenue ¢pynkumii B psan Teinopa.

50.  CyMMupOBaHHE CTETIEHHBIX PS/IOB.

51.  BpruuciieHHe CyMM YHUCIIOBBIX PSAJIOB.

52.  Hrorosoe 3ansatue 1o TeMe «DyHKIMOHAIBHBIE [TOCIEA0BATEILHOCTH U PAIBD».

53.  KoutpoawsHas pabota 2 o TeMe « OyHKIIMOHAIbHBIE TTOCIICIOBATEILHOCTH H
pALB.

Tema 20. Psigp1 Oypoe.

AN

~

11.

12.
13.

14.

15

54.  Panel @ypee

55.  Psanpl @ypbe 4eTHBIX U HEUETHBIX (YHKITHM.

56.  Panel @ypbe QyHKIMIA, 3a7aHHBIX Ha oTpe3ke [-1,/].

57.  Pasznoxenue (QyHKIWH, 3a7aHHBIX Ha oTpe3ke [0,/], B pax Dypeoe.

Bomnpocsl k Teme
Tononornyeckue, HOPMHUPOBAHHBIE U METPUYECKHUE IIPOCTPAHCTBA:  ONPEHCICHUS U
npumepsl. Merpuku B R™
Bapuanus Bextop—¢pynkuuid. Teopema XKopaana o GpyHKIMAX OrpaHUYEHHOMN BapHalyu.
[Tyt u xpuBble B R", 1iiMHa KpUBOH, KacaTenbHas K KPUBOM.
IlonHble METpUYECKUE IIPOCTPAHCTBA, ITOJIHOTA R
CBoiicTBa HEMPEPHIBHBIX OTOOPAXKEHUIM METPUUECKUX MPOCTPAHCTB.
CBoOMCTBa KOMIIAKTHBIX M CEKBEHLUAIbHO—KOMIIAKTHBIX ITOAMHOXECTB METPHUYECKHUX
IIPOCTPAHCTB.
Kpurepuii komnaktHoctu B R".
CBsi3HBIE TIOJMHOKECTBA TOMOJOTMYECKHX MNPOCTpaHCTB. COXpaHEHHE CBSI3HOCTU IMpHU
HenpepbIBHBIX 0ToOpaskeHusx. Teopema bonbuano.
Belnykiibie v IMHENHO-CBS3HBIE TOAMHOKECTBA B R".

. HacTHbie INPpOU3BOAHBIC N TCOpEMa LHBapua O PaBCHCTBC CMCIIAHHBIX YaCTHBIX

MIPOU3BOTHBIX.

Huddepenuupyemoctp (GyHKUMNA MHOTMX TnepeMeHHbIX, auddepenmman dF(x)
orobpaxenus F: R" — R™ u ero cBoiictBa. Marpuua SAxoou J(x).

JloctarouHoe ycioBue nupHepeHIupyeMOCTH B TOUKE.

Teopema o muddepeHmane CIOKHON (QYHKIHH U «IEMHOE IPABUIO» BBIYUCICHUS
YaCTHBIX MTPOU3BOIHBIX.

Teopema o quddepeninane oOpaTHONU QYHKITUH.

. @opmyna Telnopa A raaIKUX YUCIOBBIX (YHKIMHA MHOTHX IT€PEMEHHBIX.
16.
17.

Bropoit nuddepennman yncioBoit pyHKINN MHOTUX TEPEMEHHBIX.
JlokanbHbBI 3KCTpEeMyM 4YHMCIOBOM (YHKIMHM MHOTMX IepeMeHHbIX. HeoOxoaumoe u
JOCTaTOYHOE YCIIOBUS CYLIECTBOBAHUS JIOKAIBHOIO SKCTPEMYMA B TOUKE.
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18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.

29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.

42.

43.

44,
45.

46.

47.

48.

@OopMyIUPOBKH TEOPEMbI O JOKalTbHOM audpdeomopdusmMe U TeOpeMbl O HESIBHOH
¢byukunn u ee quddepennnarne.

KacatenbHas mi0ckocTh K HOBEpXHOCTAM B R", onpeneneHue u crnocoObl 3a1aHusl.
I'maaxue mHOroo6pasus B R", HeocoOble MHOTOOOpa3usi, MPUMEPHI.

VY CIIOBHBIH JIOKAIBHBIA 3KCTPEMYM YUCIOBON (DYHKIIMM MHOTUX MEPEMEHHBIX, IPUMEPBHI.
«IIpaBwiio MHOXUTENENH» Jlarpanxka.

JlocTaTOYHBIN NPU3HAK YCIOBHOTO JIOKAJILHOT'O HKCTPEMYMA YHUCIOBON (DYHKIIMA MHOTHX
IIEPEMEHHBIX.

HeoGxonumble W J0CTaTOYHBIE YCIOBHS (PYHKLIMOHAIBHOM 3aBUCHMMOCTH YHCIIOBBIX
(GyHKIUI MHOTMX EPEMEHHBIX.

Heco6ctBennbie nuTerpaisl 1 u 2 poja, uX OCHOBHbIE CBOICTBA. Briuncnenue
HECOOCTBEHHBIX HMHTEIrpajoB.

HecoGcTBeHHbIE MHTETrpalibl OT HeOTpULATENbHBIX QyHKIMHA. [Ipu3Hak cpaBHEHUS
HECOOCTBEHHBIX UHTEIPAJIOB.

Kpurepuii Ko cxoaumMocTi HEeCOOCTBEHHBIX MHTETPAJIOB.

AOCOII0OTHAs U YCIIOBHAs CXOAUMOCTh HECOOCTBEHHBIX UHTErpaioB. [IpusHaku Aobens u
JlMpuxie cX0AUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB.

CxonumocTs yncioBoro psaa. [lapmonuueckuii psia. ['eomerprudeckast mporpeccusi.
Octartok 4uciaoBoro psaa. Heobxoaumoe ycinoBue cX0JMMOCTH YHCIOBOTO Psija.
JevicTBus Hax psAlaMH.

Kpurepnii Komm cxoqumMocTu 4uciaoBoro psja.

[Ipu3Hak cpaBHEHUS 3HAKOTIOIOKUTEIbHBIX ps1oB. CleCTBUS.

[Tpusnak [lanambepa cX0AMMOCTH 3HAKOIIOJIOKUTEIBHOIO Psia.

Papukanenbiii mpusHak Ko cXoAMMOCTH 3HAKOMOJI0KUTEIBHOTO PAIA.

[Tpusnak Paabe cx0AMMOCTH 3HAKOIOIOKUTEIBHOTO PAa.

[Ipu3nak KymMmMepa cXO0IMMOCTH 3HAKOIIOJIOKHATEIBHOTO Psiaa.

IIpusHak ['aycca cXOAMMOCTH 3HAKOIIOJIOKUTEIBLHOTO Psia.

WNHuterpanbubiii npusHak Komm-MaknopeHna cCX0IUMOCTH 3HAKOIIOIOKUTEIBHOTO Psiaa.
3HaKonepeMeHHbIe U 3HaKouepeayroumecs paasl. Teopema JleitOnuma. Teopema 06
OCTaTKe 3HAKOYEPENYIOIIErocs psiaa.

AOCOIOTHO U YCIOBHO cXozsuecs psabl. Teopema o cX0AuMOCTH aOCOIOTHO
CXOZSALLIErocs psna.

®opmyJibl JUCKPETHOTO NpeodpazoBaHus Aoderns.

[Tpusnaku AGens u J{upuxie cXoquMOCTH YUCIOBBIX PSAIOB.

IlepecTanoBka uiaeHOB psna. Teopema Jlupuxiie o nepecTaHOBKE YIEHOB a0COIIOTHO
cxomsauierocs psaga. Teopema PuMaHna 0 nepecTaHOBKE WICHOB YCIOBHO CXOISAIIErOC
psna.

['pynnupoBka wieHOB psaa.

YMmHO)eHue psaaoB. Teopema o npousBeeHUH a0COIIOTHO CXOAAIIMXCS psafoB. Teopema
MepreHnca.

TeopeMsbl 0 CXOIUMOCTHU JBOMHBIX U IIOBTOPHBIX PAIOB.

beckoneuHble TPOU3BEIEHUS U UX CXOAUMOCTb. [Ipu3HaK aOCOMIOTHON CXOAMMOCTH
0ECKOHEYHOI'0 IPOU3BEICHUS.

CX0oMMOCTh U PaBHOMEPHASI CXOIUMOCTDh (DYHKIIMOHAJIBHBIX MOCIIEI0BATEIbHOCTEN U
pAIOB.

Kputepuii paBHOMEpHOH CXOAMMOCTH (PYHKIIMOHAIBHBIX [TOCIIEA0BATEILHOCTEN U
pAIOB.

Kpurepuit Ko paBHOMepHOI cxoaumMocTu (yHKIIMOHATIBHBIX MOCIE10BATEIbHOCTEN U
pAIOB.
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49.

50.

51.

52.

53.

54.

55.
56.
57.

58.
59.
60.

61.
62.
63.

64.
65.
66.
67.

68

71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

JlocTaTouHbIE YCIOBUS PABHOMEPHOH CXOJUMOCTH (DYHKIIMOHAJIBHBIX PSIOB (IIPU3HAK
Beiiepirpacca, npusHaku Abens u Jupuxie).

CBoiicTBa paBHOMEPHO CXOJAIIMXCS (PYHKIIMOHAIBHBIX ITOCIEA0BATEIbHOCTEM:
IpeebHbIN Tepexo/] B GyHKIIMOHAIbHBIX I10CIEI0BATEIbHOCTAX, YCIOBUE
KOMMYTHPOBAHMSI IByX IIPENEIbHBIX IEPEXOA0B, HENPEPBIBHOCTH NPEAEIBHOM
GyHKIIH.

JlocTaToyHOE yCI0BHE PABHOMEPHOM CXOIMMOCTH (PYyHKIIMOHATIBHOMN
nocneaoBareiabHocTu. Teopema JIuHu.

CBoiicTBa paBHOMEPHO CXOJAIIMXCS (PYHKIIMOHAIBHBIX PsIOB: MPEAEIbHbIN epexo,
HEIPEPBIBHOCTh CYMMBI paBHOMEPHO cxozsuierocs psaaa. Teopema J(uHu.
IIpenenbHblil nEpPEX0] O 3HAKOM MHTErpaja, IOWIEHHOE HHTETPUPOBAHUE
(GyHKIIMOHAIBHBIX MOCIEI0BATENILHOCTEN U PSIJIOB.

[IpenenpHbIN Mepexo/1 MO/ 3HAKOM IPOU3BOJHOM, MOWwIeHHOe AuddepeHrpoBaHne
(GyHKIIMOHAIBHBIX OCIEI0BATENILHOCTEN U PSIJIOB.

CxoauMocTh B cpefiHeM (YHKIMOHAIbHBIX OCIEI0BATEIBHOCTEH.

PaBHOCTEeneHHas HenmpepbIBHOCTH MocienoBaTesbHOCTH (pyHKuuid. Teopema Apiena.
Crenennsle paasl. Teopema AGerns. Panuyc cxoauMocTi, HHTEpBal CXOAMMOCTH
creneHHoro pspaa. Teopema Komu-Anamapa.

PaBHOMepHasi CXOAMMOCTh CTENIEHHBIX PsiloB. Bropas Teopema AGes.

Paznoxenue anemenTapubix QyHkiuii B psaja Teitmopa.

Teopema Beiiepiutpacca 0 paBHOMEPHOM NPUOIMKEHUH HENPEPbIBHON (PYHKLIIUU
MHOTOYJICHAMH.

OproronanbHble cucTeMbl QyHKIMNA. Psibl @yphe 0 OpTOrOHANBHBIM CUCTEMAM.
OproHopmupoBaHHbIe cucTembl GyHKuui. HepaBenctBo beccensi.

Psaner @ypbe 1o opToHOPMUPOBAaHHBIM cucTteMaM. CxoauMocTs psana Oypbe B cpeiHeM.
PasenctBo [lapceBaits.

CoiictBa pagoB Pypbe (IKCTpeMaIbHOE CBOUCTBO, €IMHCTBEHHOCTH psaga Dypne).
Teopema 0 cBOMCTBaX 3aMKHYTBIX OPTOHOPMUPOBAHHBIX CUCTEM.

CgoiictBa panoB @ypse. Teopema Pucca-®uiepa.

[TonHOTa TpUTOHOMETpHUECKOM crcTeMbl B R([-t,1t]).

. [lepuoanueckue GyHKIUU U UX CBOWCTBA.
69.
70.

TpUroHOMETpUYECKUI P U €rO CBOMCTBA.

Tpuronomerpuueckuii psag Oypoe. Psanpr @ypbe YeTHBIX M HEUETHBIX (QYHKIUN. Psig
@ypbe (QyHKUIUHN, UHTETpUPYEMOU Ha oTpe3ke [-1/].

HepaenctBo beccens st TpUHroHOMEeTpUYECKOW CUCTEMBI ()YHKITHA.

DKCTpeMallbHOE CBOMCTBO TPUTOHOMETpUUYECKUX psisioB Dypre.

Psinpr @ypre B KOMIUIEKCHOW 00JIaCTH.

HNHuTterpanbHOE npecTaBieHue YaCTUIHONW CyMMBI psana ypee.

Snpa Jlupuxie v Ux CBOMCTBA.

CxonumocTs psiia Pypbe B TOUKE.

JlocTatouHble yCIOBUS CXOOUMOCTH psAsia Dypbe B TOUKE.

CymmupoBanue psgoB Oypee MeToioM cpenHux apupmerndeckux. Sapa deiiepa u ux
CBOMCTBA.

Teopema Deliepa.

Teopema BeiiepmTpacca o0 paBHOMEPHOM NMPUOIMKEHUH HEPEPHIBHON (PYHKITUN
TPUTOHOMETPUUYECKUM MHOTOUJIEHOM.

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI

He npenycMoTpeHo y4eOHBIM IJIaHOM.
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8. TEMATUKA KYPCOBBIX, KOHTPOJIbBHBIX PABOT, PE®@EPATOB
Brinmonnenne KypcoBbIX paboT M pedeparoB yueOHbIM IJIAHOM HE IMPEAyCMOTPEHO.
[IpumepHble BapuaHThl W THUIOBBIE 3aJJaHHE KOHTPOJBHBIX pPa0bOT IPEACTaBICHbI HUXKE, B
paznene POC.
9. NEPEYEHb BOITPOCOB K DK3AMEHY

1 cemectp
1. MHOecCTBO IEeHCTBUTENBHBIX yucel. CpaBHEHNE AEUCTBUTEIBHBIX Uncel. Teopema 0 TOUHOU
BEpXHEH I'PaHU.
2. Ilpubnuxenue NeHCTBUTENBHBIX YUCEN PALMOHATBHBIMH.
3. Cuernble MHOXkecTBa. CUETHOCTh MHOXKECTBA pallMOHAIbHBIX yncelsl. HecueTHOCTh
MHO’KECTBA JEUCTBUTEIBHBIX YUCEIL.
4. Onpenenenue mpenena nociaeaoBaTenbHOCTH. EnnHcTBeHHOCTH npenena. OrpaHMueHHOCTh
CXOZAIIENCS TOCIEN0BATEIBHOCTH.
5. beckOHE4YHO MalIble MOCIEI0BATEIbHOCTH U UX CBOMCTBA.
6. CBolicTBa IPEEIIOB NOCIEN0BATEIBHOCTEM.
7. IlpenenbHbIN NEpexo] B HEpAaBEHCTBaX. Teopema 0 IByX MIJIMLIMOHEPAX.
8. MoHOTOHHBIE NoceA0BaTenbHOCTH. CylllecCTBOBaHHE NpEAEa.
9. Yucno e.
10. IIpuHIUD BIOXKEHHBIX OTPE3KOB.
11. Teopema I'eiine-bopens-Jledera.
12. Teopema bonbuano-Beiieputpacca.
13. IIpenenbHbIE  TOYKM  IOCIENOBATENIBHOCTH.  BepXHMH W HWKHHA  Npeaensl
II0CJIEI0BATEIBHOCTH.
14. Kpurepuii Komu cxoauMocTH nocie10BaTeIbHOCTEN.
15. lpenen ¢pynkuun no Komu u no I'eliHe ¥ X SKBUBAJIEHTHOCTb.
16. Apudmernyeckue cBoHCTBa IPeeioB (PYyHKIUH.
17. HenpepbIBHOCTh YHKLMH B TOuke. ApupMeTUYECKHE CBOMCTBA HENPEPHIBHBIX (DYHKIIUH.
18. JlokanbHbIE CBOWCTBA HENPEPBIBHBIX (PYHKIINH.
19. Teopema Beiiepiirpacca 00 orpaHUuYE€HHOCTH HEMPEPHIBHON HA OTpe3Ke (YHKIUH.
20. Teopema Beitepmrpacca 0 JOCTHKHUMOCTH MHUHUMAJIBHOTO YW MAaKCHMaJIbHOTO 3HAYCHHI
HENPEPHIBHON HA OTpPE3Ke PYHKIUH.
21. Teopema Beiiepiirpacca 0 IpoMeXyTOUHBIX 3HAUEHUAX HENPEPHIBHOM HAa OTpe3Ke (PYHKIIMH.
22. Teopema 0 HENPEPHIBHOCTH OOPAaTHOMN (QYyHKIIUH.
23. HenpepbIBHOCTb CYNEPIIO3ULIMN HEMPEPHIBHBIX (DYHKIUH.
24. HenpepbIBHOCTh MPOCTEHIINX 3lIeMEHTAapHbIX (QYyHKUMHA. Teopema O HENpPEpbIBHOCTH
AIIEMEHTApHBIX (PYHKIINH.
25. IlepBblii 3aMe4aTeIbHBIN IPEIEI.
26. Bropoii 3ameuaTenbHbIN Npeel.
27. Ompenenenne npousBogHoW U auddepenuupyemocts (yHkiuu. HenpepbslBHOCTH
muddepeHrpyeMon GyHKIUH.
28. I'eoOMeTpUYECKHI CMBICII TPOU3BOJHON. Y PaBHEHHUE KAacaTEIbHOM.
29. luddepennmpoBanue ciioxxHoi pyHkiuu. uBapuanTHOCTh GopMbl JuddepeHnnaia.
30. AuddepenurpoBanue oopaTHOM QyHKIMH.
31. IuddepennmpoBaHue CyMMbI, pa3HOCTH, IPOU3BEACHHUSI U YaCTHOTO (DYHKITHHA.
32. IIpousBonnsle u nuddepeHuans Beicmx nopsakos. @opmysna Jlelouuna.
33. Bospacranue (yObiBanme) (QyHkiuu B Touke. JlokampHbIM 3KcTpemyM. HeoOxommmoe
YCIJIOBUE IKCTPEMYMaA.
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34. Teopema Posns.

35. Teopema Jlarpanxka 0 KOHEUHBIX NIPUPAILICHUIX.

36. ®opmyna Komm.

37. IlpaBuno Jlonurans A pacKpbITHs HEONPEAECICHHOCTEN BUAA «HOJIb HA HOJIbY.
38. IIpaBuno Jlonurtans Ui pacKpbITUS HEONpPEAEICHHOCTeH BUAAa «OECKOHEYHOCTh Ha
OECKOHEUHOCThY.

39. ®opmymna Teiinopa ¢ octaTouHbIM wieHOM B ¢opme [leaHo.

40. ®opmyna Telinopa c ocTaTouHbIM iieHOM B (popme Jlarpanxka.

41. ®opmyna Teitnopa ¢ ocraTouHbIM 4ieHOM B hopme Ko,

42. ®opmynsl MakiiopeHa /111 OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIHIA.

43. Beimyxiiocts rpaduka GyHkiun. Touku neperuda. Heooxoaumple ycioBusl.

44. HaxoxJ1IeHue HAKJIOHHBIX aCUMIITOT

2 cemecTp
1. [TepBooOpazHas. Heonpenenennsiii WHTErpal. 3amena MEPEMEHHBIX B
HEONpPEIEICHHOMUHTErpajie. MeTo HHTETpUPOBAHUS 10 YaCTSAM.
. UnTerpupoBanuepaiioHaibHbIX (PyHKINHI.
. IHTErpupOBaHUEHEKOTOPBIXTPUT OHOMETPUYECKUX BBIPAKECHUN.
. UnTerpupoBanue a1poOHO-TUHEHHBIX HPPALMOHATILHOCTEH.
. IHTerpupoBanue KBaJpaTuyHbIX UPPALMOHAIBHOCTEM.
. Onpenenenne uaTerpana Pumana. EnMHCTBEHHOCTh MHTETpAA.
. OrpaHM4YeHHOCTb UHTErpUpyeMOi (QYHKINH.
. CBolicTBO JInHENHOCTU UHTErpana Pumana.
. Cymms! [lapOy u ux npocreiiue cBoiicta. Murerpainst JapOy.
10. Jlemma JlapOy.
11. KpurepuiiMHTErpUpyEMOCTH.
12. PaBHOoMepHass HenpepblBHOCTh. Teopema Kanrtopa. HHTerpupyemocTbHENpPEPBIBHBIX
GbyHKUIUH.
13. IHTerpupyeMocTh NPOU3BEACHHSI HHTEIPUPYEMBIX (DYHKIUH.
14. CBOMCTBO aAIMTUBHOCTH ONPEJEIIEHHOIO UHTErpasa.
15. aTerpupoBanne HepaBeHCTB. Teopema O CpeTHEM.
16. ®opmyna Hetorona-Jleitbnumna.
17. lnuna kpuBoit u popmyiia 1yisi €€ BRIUACICHUSI.
18. Yucnossie psasl. Cymma panga. Kpurepuii Komu. Heobxoaumoe ycnoBue cXoauMOCTH.
19. Ilpu3Haku cpaBHEHUS ISl PAJOB C TOJOKUTEIBHBIMU WICHAMM.
20. OCHOBHBIE TNPU3HAKH CXOJUMOCTU Uil DPSNOB C IOJOXKHUTEJIbHBIMM WICHAMU: IPHU3HAK
Hanam6epa, pagukanbHblii npusHak Koy, nHTerpanpHelii npusHak Komm.
21. AGcontoTHass M yCIOBHasg CXOOUMOCTb psnoB. [lpusnaku J[lamambepa u Komm s
a0COTIOTHON CXOAMMOCTH PSJIOB.
22. Pappl JletiOuuna. [Ipusnak JleiiOHua s 3HaKOYEPEAYIOIIUXCSI PSAIOB.
23. [IpecTaHoBKa 4JICHOB psiJia B a0COJIOTHO U YCIOBHO CXOJISAIIUXCS PsiIax.
24. Iloroueuynass u paBHOMepHas cxoxuMocTb. Kpurepuii Komm paBHOMepHON cxoaumocTu
psanoB. [Ipusnak BeliepmrpaccapaBHOMEPHONW CXOAMMOCTH PSAIOB.
25. Teopema o mnepecraHoBKe IpenenoB. llowieHHbliinepexon K Ipeneny B psAlax.
HermnpepsIBHOCTE CyMMBI psJia.
26. IlouneHHOEMHTErPUPOBAHUEPSIOB.
27. llounennoeaud dhepeHInpOBaHUEPSIOB.
28. OcHOBHas TeopeMa O CTENEHHbIX psAnax. Paguyc um uHTEpBan cxoaumocTu. PaBHOMepHas
CXOJIMMOCTh CTENEHHBIX psAA0B. HenmpepbIBHOCTh CyMMBI CTEIIEHHOTO PsiAa.
29. IlouneHHOEGUHTETrpUpOBaHUE U AP PepeHIPOBAHNE CTENIEHHBIX PAIOB.

O 00 1N DN K~ W
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30. Teopema Abens.
31. TeopemaBeiuepmrpacca 0 PaBHOMEPHOMIIPUOINKEHUMHETIPEPHIBHBIX byHKIMi

IIOJIMHOMAMH.
32. Paapr Teiinopa. Cxogumocts psiaa Teinopa st GyHKIME ¢ paBHOMEPHO OIpPaHUYEHHBIMU
npou3BOIHBIMU. Psinpl Teiinopa Ui OCHOBHBIX 3JIEMEHTAPHBIX (YHKLUH.

33. A6ctpaktaeiii paad@ypee. HepaBenctBo beccens. Cxoaumocth K HyJO KOd()PUIIMEHTOB
Dypse.

34. 3aMKHYTOCTh OPTOHOPMHUPOBaHHOM cucTeMbl. PaBeHcTBo [1apceBaits.

35. TpuroHoMeTpuuecKassOpTOHOPMUPOBaHHAs cucTeMa. Tpuronomerpuyeckuipsaadypee.

36. 3aMKHYTOCTh TPUTOHOMETPUYECKON cuctemMbl. CxoaumocTh psiia Pypre B CpeHEM.

37. ®opmMyibl A1 YaCTUYHBIX cyMM psaja Dypse.

38. CxomumocTsb psiga Oypre.

10. IEPEYEHbB BOITPOCOB K 3AUYETY
He npenycmorpeno

11. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIIUXCA

Pa3nes 1. Beenenne B MaTeMaTHYeCKHIl AaHAJIN3

Tema 1. MuoxxecTBa 1 QyHKIIUU.

CuéTHble MHOXECTBA U UX CBOKCTBA. MOLIHOCTh MHOYKECTBA BCEX MTOJMHOKECTB JaHHOI'O
MHO€ECTBA.

Tema 2. [losie neiCTBUTEIBHBIX YUCEL.

Henonnora nosnst Q. Ilnotaocts Q B R. Ilpunnuns! noaHoTs! noss R.

Tema 3. [Ipenen nocner0BaTeNIbHOCTH.

OrpaHM4eHHOCTb CXOJISALIEHCS TOCIEe0BATEIbHOCTH.

Tema 4. IIpenen pyHkmu.

beckoneuHo mainble ¥ pUHATBLHO OTpaHUYEHHBIE BeTU4UHbI. VX cBOlCTBA.

Tema 5. HenpepbiBHbIE (DyHKLINU.

I'moGanbubIe cBOMcTBA: Teopema bombiiano-Komm o mpoMexxyTouHOM 3HAYeHUH | €€ CIICJICTBUE.
Teopema Beiepurpacca 0 MakCUMaabHOM 3HAYCHUU.

Tema 6. ludpdepenurpyemble QyHKIUU.

Huddepenuunan,ero cBONCTBa, TEOMETPUUECKUI CMBICI.

Tema 7. OcHoBHBIE TeOpeMBbI U HEPEHIINATLHOTO HCUUCIIECHUS.

JlokanbHas ¢popmyna Teitnopa. OLeHKa OCTaTOUHOTO YiIEHA.

Tema 8. YcinoBus MoHOTOHHOCTH QyHKIMU. HeoOxoaumble yCcoBUSI BHYTPEHHETO SKCTPEMYMA.

Paszpnen 3. UnTerpajbHoe ucumcieHue QyHKUMH OHOM NepeMeHHOI

Tema 9.IlepBooOpa3Hbie 1 HEONPeIeNEHHBIN HHTETrpaJl.

[ToacranoBku Ditnepa.

Tema 10.0npenenéunsiii uurerpan Pumana.

CpoiicTBa MHTerpana PumaHna: aJjiUTUBHOCTH MO Mepe, JIMHEHHOCTh, 3aMEHAa NEPEMEHHBIX U
UHTETPUPOBAHUE 110 YACTSM.

Tema 11./[yinHa 1 Mepa YUCIOBBIX MOJIMHOKECTB.

JUInHA ¥ Mepa YNCIIOBbIX TOJAMHOXKECTB.

Tema 12. ['eomeTprueckue NpUIIOKEHUS UHTETpaa.

HaxosxeHue eHTpOB TSHKECTH (Uryp U Tell, a TAKKe — MOMEHTOB.

Paznen 4. {uddepenunanbHoe ucuucjienne pyHKumMii HeCKOJbKHX NepeMeHHbIX

Tema 13.BemecTBeHHbIE IPOCTPAHCTBA U TONOJIOTHU.

CBoiicTBAa KOMIIAKTHBIX M  CEKBEHLMAJIbHO—KOMIAKTHBIX IOJAMHOXECTB METPUUYECKUX
npoctpancTB. Kpurtepuii kommnaktHocTh B R". CBs3HBIE IIOIMHOKECTBA TOIIOJIOIMUECKHUX
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npoctpadcTB. CoxpaHeHHe CBSI3HOCTH IPHU HENpephIBHBIX 0ToOpakeHUsX. Teopema boinblano.
Brinyxiible v TMHEMHO-CBS3HbIE OAMHOXKeCTBa B R".

Tema 14.Bexrop-¢(yHKIMN MHOTUX IEPEMEHHBIX.

[Tyt u xpuBble B R", 1imMHa KpUBOH, KacaTenbHas K KPUBOM.

Tema 15.[1penernsl, HenPepbIBHOCTD, YaCTHBIE MPOU3BOHbBIE U AU(PepeHInanbI.

@opmyna Telnopa nans TIaAKUX YHUCIOBBIX (QYHKIMM MHOIMX I€peMeHHBIX. Bropoii
middepeHnman 4yucaoBoM (YHKIMM MHOTMX THepeMEHHBIX. DOpMyTUPOBKHM TEOpPEMBI O
JoKaJIbHOM auddeomopdusme u Teopembl O HesiBHOM QyHkumu u e€ nuddepeHmnuane.
KacatenbHass miaockocTh K TMOBEpXHOCTAM B R", ompeneneHue u  cHocoObl 3aJaHMUA.
HeoOxonumele n gocTtaToyHble YCJIOBUS (DYHKIMOHAJIBLHOW 3aBUCUMOCTH YHCIOBBIX (YHKIIHI
MHOTHUX [IEPEMEHHBIX.

Tema 16. VccrienoBanue s5KCTpeMyMOB UHCIIOBBIX (DYHKLUI C TOMOILBIO ITPaBUIIa MHOKUTEIEH
Jlarpanxa.

I'magxue MHOroo6pa-3ust B R", HeocoOble MHOrooOpasus. YCJIOBHBII JIOKaJbHBIA 3KCTPEMYM
YHUCIOBOM (PYHKIIMM MHOTHX IIEPEMEHHBIX, IPUMEPBHI.

Paszpnen S. UnciioBbie psiabl

Tema 17. HecoOcTBeHHBIE HHTETPAIBI.

HecoOcTBeHHbIe MHTErpaibl 10 OECKOHEYHOMY MPOMEXYTKY U OT HEOTPAHUYEHHBIX (YHKIUH,
BBIYHCJICHUE UHTETPAJIOB.

[Ipu3Haky CXOAMMOCTH HECOOCTBEHHBIX UHTErpaioB. AGCOIIOTHAS U YCIOBHAS CXOAUMOCTh
Tema 18. YucnoBbie psbl.

3Hakouepenyronmecs psaasl. Teopema JleriOaMIa. AGCOTIOTHO M YCIIOBHO CXOMISIIMECS PSIIBI.
[Tpusznaku A6ens, dupuxie.

ApudmeTrrueckue onepanuy HaJl CXOASAIIUMUCS psiiaMy. beckoHeuHble MPOU3BEACHUS U UX
CXOAMMOCTb. /[BOiHBIE ¥ TOBTOPHBIE psAAbl. CyMMUPOBAaHUE YUCIIOBBIX PS/IOB.

Pa3znen 6. OyHKUMOHAIBHBIE N10CJIE10BATEIbHOCTH U (PYHKIMOHAJIbHbIE PSAAbI

Tema 19. @yHK1MOHAIBHBIE 10CIIEN0BATEILHOCTH U PAJBL.

[IpumeneHue psiioB B MPUOIMIKEHHBIX BBIUMCICHUSX.

Teopema Beifepmrpacca 0  paBHOMEpHOM  NPHUOMMKEHMM  HEMPEPBIBHOM  (QYHKUIUHU
MHOTOYJICHAMH.

Tema 20. Psigp1 Oypoe.

3aMKHYTOCTb UM [OJIHOTA  OPTOHOPMHPOBAaHHBIX  CHCTEM.  YCIOBUS  MOWIEHHOTO
muddepeHIpPOBaHUS U HHTETPUPOBAHMSL.

[IpeobpazoBanne Dypre. CpoiictBa mnpeodpazoBanusi @Dypree. I[lonsitue 006 o0OpaTHOM
npeoOpazoBanun Oypre. UnTerpan Oypoe.

12. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
JAUCHUIIJIMHBI

a) CnuCcoK peKoMeHIyeMoil JTuTepaTypsbl

OCHOBHasi
1. 3opuy, B.A. Matematnueckuii ananus : yuyeOHuk ais yH-toB. Y. 1 / B.A. 3opuu. —
M. : Hayka, 1981. — 543 c.
2. 3opuy, B.A. Matematnueckuii aHanu3 : y4yeOHuK ais yH-ToB. Y. 2 / B.A. 3opuu. —
M. : Hayka, 1984. — 670 c.

JAONOJIHUTEIbHASA
1. AemunoBuy, b.I1. COopHUK 3amady ¥ ynpakKHEHUH MO MaTeMaTHYECKOMY aHaJIU3y :
yaebHoe mocobue mist By3oB / B.I1. lemunoBuu. — M. : Hayka, 1990. — 624 c. — ISBN 5-
02-014505-X.
2. BunorpaznoBa, I.A. Matemartuueckuil aHaau3 B 33Jadax U YHOPaXHEHUAX @ yuyeOHoe
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nocobue ans By3oB / M.A. Bunorpagosa, C.H. Onexnuk, B.A. CanoBuuuuii. — M. :
MI'Y, 1991. - 352 c. — ISBN 5-211-01559-2.

3. MakcumosBa, O.Jl. Matematuueckuii aHaJu3 B IpuMepax U 3ajgadax. [lpenen
¢ysukuu : yueOHoe nocobue s By3oB / O.Jl. MakcumoBa. — 2-e usa., crep. — M. :
WznarensctBo «tOpaiit», 2019. — 200 c. — (Yausepcurersl Poccun). — ISBN 978-5-534-
07222-8. — Tekcr : snexkrponusiii // OBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/442137.

y4eOHO-MeToAnYecKast

1. Hltpayc, JI.A. [Ipenensl: Meronuyeckue yKazaHUs Ui CTYJCHTOB (hakysbTeTa
MaTeMaTUKM M HHQOPMALMOHHBIX TEXHOJOrMM U  (dakynapTera ynpaBiaeHUs /

JLLA. ltpayc, U.B. bapunoBa. — VYuaesgHosck :Yal'V, 2012. — 32 c¢. — URL:
ftp://10.2.96.134/Text/Shtraus1.pdf.
2. Ulrpayc, JLA. IuddepenurpoBanne u  ucciefoBaHue  (QyHKIui :  ydeOHO-

meroanueckue ykazanus / JI.A. lltpayc, 1.B. bapunoBa. — YibsHoBck :Yal'V, 2010. —
27 c.— URL: ftp://10.2.5.225/Full Text/Text/Shtraus.pdf.

3. Kemep, A.P. Unterpansr: yuebHO-MeToanueckoe mocodue. Y. 1 : Heompenenennsiit
unrerpan / A.P. Kemep. — Ybsanosck :Yal'V, 2011. - 38 c.

4. Kemep, A.P. UncnoBble 1 (yHKIIMOHAIbHBIE PAIBI : yUeOHO-METOJUYECKOE 1mocoldue
i uHpopM. crienanbHocTel / A.P. Kemep. — Yubsanosek :Yal'Y, 2007. — 63 c. — URL:
ftp://10.2.5.225/FullText/Text/kemer.pdf.

Cor1acoBaHo:
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0) Ilporpammuoe o6ecneuenne:MoitOduc Crannaptasiid, AneT Pabouas cranmms 8.

B) [Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CUCTEMBI

1. D1eKTPOHHO-0U0JIMOTEYHbIE CHCTEMBI:

1.1. IPRbooks: 31exTpoHHO-0MOIMOTEYHAs cucTeMa : cailT / rpynna komnanui Au I1u
Ap Meamna. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum gocrtyma: amns
3apEeruCTPUp. MOJIb30BaTENEH. - TEKCT : IIEKTPOHHBIM.

1.2. FOPAUT : snextpoHHO-OuOIMOTEUHAas cucTema : caiit / OOO DiekTpoHHOE
m3gatenbctBo FOPAUMT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pexum
JOCTyHa: JUIsl 3apErucTpUp. Mojab30BaTenei. - TeKCT : 3eKTPOHHBIH.

1.3. KoHcyabTaHT cTyAeHTa :@ 3JEKTpPOHHO-OMOIMoreuHast cuctema : caiit / OOO
[Tonurexpecypc. - Mockaa, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum nmoctyma: mis
3aperucTpup. nosb3oBateneil. — TeKCT : AMeKTPOHHBIN.

1.4. Jlansb : 31exkTpoHHO-OMOMMOTeuHast cuctema : cat / OO0 DBC Jlanb. — CaHKT-
[TetepOypr, [2020]. — URL: https://e.lanbook.com. — Pexum noctyma: Juis 3apeructTpup.
IIOJIb30BaTeNe. — TEKCT : 3JIEKTPOHHBIN.

1.5. Znanium.com :371eKTpOHHO-OnMOIMOTeUHas cucrema : caidt / OOO 3HaHuyM. -
Mocksa, [2020]. - URL: http://znanium.com. — Pexum poctyma : JUisi 3aperucTpup.
[I0JIB30BATENEH. - TEKCT : 3JIEKTPOHHBIN.

1.6. ClinicalCollection : xosuiekuust A MEIUIMHCKUX YHUBEPCUTETOB, KIUHHUK,
MEIUITUHCKUX OnOINOTEK /l EBSCOhost : [mopTan]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
218513e0876a%40sessionmgr4008. — Pexum noctyna : A aBTOpu3. nojb3oBareneid. — Tekcr :
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3JIEKTPOHHBIN.

2.Koncyabrantlliaioc [DnexTpoHHBINH pecypc]: cnpaBouyHas mpaBoBas cuctema. /000
«Koncynprant [lmtoc» - Onekrpon.fgas. - Mocksa :KoncynsrantlInroc, [2020].

3. ba3pl JaHHBIX NEPUOAUYECKUX U3TAHUIM:

3.1. ba3a naHHBIX NepPHOAMYECKUX M3AaHMIl : aekTpoHHbIe XKypHaisl / OO0 NBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum noctymna : mmis
aBTOPU3. MOJIb30BATENIEH. — TEKCT : AIEKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas snexktpoHHas Oubnuoteka : cait / OOO Hayunas
OnextponHas bubmuoteka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexum goctyna : mis
aBTOPH3. IOJIb30BaTeNIeH. — TEKCT : JIIEKTPOHHBII

3.3. «Grebennikon» : snexTponnas oubnuoreka / /| I'pebennukoB. — Mockaa, [2020].
— URL: https://id2.action-media.ru/Personal/Products. — Pexum nmoctyma : s aBTOpH3.
1oJb30BaTene. — TeKCT : 2JIEKTPOHHBIN.

4. HaumonanbHasi 3JeKTPOHHasi OuOJMOTEKAa: DIEKTpOHHAs OMOIMOTEKA
denepanbHasi rocyqapcTBeHHas WHGOPMAIMOHHAS CHCTEMA : caiT / MUHUCTEPCTBO KyIbTYphI

P® ; PI'b. — Mocksa, [2020]. — URL:https://H36.pd. — Pexxum mgoctyma : misi monb3oBaTesei
Hay4YHOI OnOmMoTeKu. — TeKCT : 37eKTPOHHBIM.
5. SMARTImagebase // EBSCOhost : [mopran]. - URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ft8¢c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum noctyma : uisi aBTOPH3.
nojb3oBarenel. — M3o0paxeHue : 3JeKTPOHHBIE.

6. @enepanbHbie HHGOPMALMOHHO-00Pa30BaTEIbHbIE MOPTAJIBI:

6.1. Ennnoe okHO aocTyna K o0Opa3oBaTelbHBIM pecypcam : ¢enepaibHblii mopran /
yupeaurenr PIAOY IO HPTOII m UT. — URL: http://window.edu.ru/. — Tekct
3JIEKTPOHHBIN.

6.2. Poccuiickoe oOpa3oBanme : denepanbublii nopran / yupenurens GI'AOY AIIO
LPI'OIT u UT. — URL: http://www.edu.ru. — TekcT : 37IeKTPOHHBIH.

7. Ob6pa3oBaTteibHbIe pecypcebl Yal'y:

7.1. Daexrponnas Oudaumoreka Yal'V : monyns ABUC Mera-IIPO / OOO «/lara
Okcnpecce». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum noctyma : njsi moib30BaTeseit
Hay4YHOI OnOIuoTeKu. — TeKCT : 37eKTPOHHBIM.

7.2. Oopa3oBaTteabHblii moprana Yal'y. — URL: http:/edu.ulsu.ru. — Pexxum moctyma :
ISl 3apPEruCTp. Mojb3oBarTeneld. — TeKCT : 3JeKTPOHHBIMH.
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13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI:
AyauTopuu JUisl IPOBEICHUS JIEKINI, CEeMUHAPCKUX 3aHATUM, JJIsl IPOBEICHUS TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTallly, IPYNIOBBIX U HHAUBUIYAIbHBIX KOHCYJIbTAIHI.
AynuTopuH YKOMIUIEKTOBAHbI ~CIEIHATU3UPOBAHHON MeOenbio, y4eOHOH JTOCKOH.
[Tomemmenuss s camMOCTOSATEIBLHOM PabOTHI  OCHAICHBI KOMITBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO TIOJKITIOYCHHS K ceTu «VHTepHeT» M o0ecredeHrueM JOCTyIa K 3IEKTPOHHOM
nH(ppOMAITMOHHO-00pa30BATENIBPHOM Cpe/ie, AJIEKTPOHHO-OMOMMoTeuHoi cucrteme. IlepeueHs
00Opy/IOBaHUs, HCIOIB3YEMOTr0 B YYeOHOM TIpOIlecCe, YKa3bIBa€TCSI B COOTBETCTBUH CO
CBEICHUSIMH O MaT€pHAIbHO-TEXHUYECKOM O0ECIeYeHUH W OCHALIEHHOCTH 00pa30BaTeIbHOTO
mporecca, pasMemeHHbIMH Ha odunuansHOM caiite Yal'VY B pasmene «Ceemenus o0
00pa30BaTeIbHON OpraHU3aLuN».
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https://xn--90ax2c.xn--p1ai/
http://edu.ulsu.ru/
http://lib.ulsu.ru/MegaPro/Web
http://www.edu.ru/
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http://window.edu.ru/
http://window.edu.ru/
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https://id2.action-media.ru/Personal/Products
http://elibrary.ru/

MHUHHCTEPCTBO HAYKH U BhICIIEro 0Opa3oBanusi PO

. N dopma
VY I1pIHOBCKHUI rOCY1apCTBEHHBIN YHUBEPCUTET

®-Pabouas nporpamMma JUCUUIUIMHBI MaTeMaTU4eCKUH aHan3

14. CIEMAJIBHBIE YCJIOBUS 1JIS1 OBYYARKOIIUXCS C OTPAHUYEHHBIMUA
BO3MOKHOCTSAMMH 3/10POBbSA
B cnydae wHeoOxoammocTH, OOydYarOmMMCS U3 4YHCIA JHUI C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMHM 3JI0pOBbsl (IO 3asBJICHUIO OOYYaroIerocs) MOTYT INpeajaraThCsi OJHU M3
CICOAYIOUX BAapHUAHTOB BOCIIpUATHA I/IH(i)OpMaHI/II/I C YUYCTOM HUX HHIAUBHUAYAJIbHBIX
NCUXO(PU3MYECKUX 0COOEHHOCTEMH:

— JUIS JIUL] C HAPYIIEHUSIMU 3pEHUS: B II€YaTHOM (popMe yBeIMYeHHbIM MIpUpTOM; B hopMme
3JIEKTPOHHOTO JIOKyMeHTa; B (opme aynuodaiina (mepeBos ydeOHBIX MaTepHalioB B
aynuodopmart), B medaTHOM ¢opme Ha si3pike bpaiinisa; WHIAWBHIyalIbHBIE KOHCYIBTAIIUH C
IPUBJICUYCHHEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUIYabHbIC 33/1aHUS U KOHCYJIbTAIUH;

— i1 JIMI C HapyLIEeHUsIMH CilyXxa: B IeyaTHOH Qopme; B (QopMme 3IIEKTPOHHOIO
JOKYMEHTA; BUI€OMAaTEpUaIbl C CyOTUTpaMH; MHIUBUYaJIbHbIE KOHCYJIBTAIlUU C IIPUBJICYCHUEM
CypAOINICPECBOAYMKA, MHAUBHUAYAJIbHBIC 3a1aHNA U KOHCYJIbTalllH,

— 7S JIAL C HapyLIEHUSAMHU OIOPHO-IBUTATENILHOIO ammapaTta: B INedaTHOH ¢opme; B
dbopMe DIEKTPOHHOTO JOKyMeHTa; B ¢opme ayauodaiiia; HHINBUIyaTbHBIE 3aJaHus |
KOHCYJIbTaIHH.

PazpaboTunk TOIIEHT Bypmuctposa B.IT
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