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MI/IHMCTepCTBOVHayKM U BBICIIEr0 f)6pa303aﬂnﬂ PO Dopma
YV IBbsIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET
®-Paboyas nporpaMma AUCHUILIMHBL MaTeMaTHYeCcKuil aHaIu3
JUCT UBMEHEHUI
DdPUO

Ne | Cogep:xanne U3MEHEHHUS WIN CChUIKA 3aBellyrouiero MMoanmuceh Hara
n/n | Ha NpWJiaraeMblii TEKCT U3MEHEHHs Kagenpoi,

peaju3sy- omen

JTACHUATLIH-
HY/BBINIyCKAIOLIEH
kadeapo
H
1. [p n.n.4.2. Obbem AWNCUMNAMHBLI _NO BWUAAM Ky3nenos A.H. 01.09.
y4yebHon paboTbl Paboyaa nporpamma Aucum- 2020

NAWHbI_nocne Tabauubl 4obasBieHo 06 uc-
nonbsosanumn «*B criyuae
HEe0OX00UMOCMU UCTIONIL308APUSL 8
yuebHOM npoyecce ua-
CIMUYHO/UCKTIIOUUMENIbHO OUCTAHYUOH-
HLIX 00PA306aMENLHBIX MEXHOIO2UI 8
maoauye uepes clieus yKazoleaemcs Koau
uecmeo uacoe pabomut I11C ¢ 0byuaro-
WUMUCSL 0151 NPOBEOEeHUs 3AHAMULL 8 OU-
CMAaHYUOHHOM hopmame ¢ NpUMeHeHUeM
DIEKMPOHHO20 00YYeHUS Y,

2. B . 13. CoenuanbHble YCIOBHS IS 00YYAIOIINX Ky3znenos A.H. 01.09.
Cs1 ¢ OTpaHHYCHHBIMH BO3MOYKHOCTSIMH  37I0PO- 2020

Bpst Pabouast mporpaMMa JUCHUILUIMHGI J10-

Casnen aG3au:«B ciyuae Heobxooumocmu
LCNOIL3068AHUSL 8 YUEOHOM npoyecce —
UACTNUYHO/UCKTIOYUMENbHO OUCTAHYUOH

HbIX 00paA308aMeENbHBIX MEXHONIO2UL,
opeanuzayus pabomut IT1C ¢
ooyuarowumucs ¢ OB3 u unsaruoamu
npedycmampueaemcsi 8 1eKmpoHHOU
uHopmayu oHHO-00paA308aMENLHOL
cpeoe ¢ yuemom ux UHOUBUOYATIbHbIX
ncuxoguzuueckux ocobeHHocmen».

Buecens! nsmenenus B pazaen 11 myHKT a)
(CTIMCOK pEKOMEHJOBaHHOM
ITITepaTyphl).IUTepaTyphl. MI3MeHeHNUS B
[Tpunoxenuu 1.

26.06.

Kyznenos A.H. >024r.
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MMUHHCTEPCTBO HAyKH U BbICIIEro oOpa3oBanust PO

o N ®dopma
'V IIbSIHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET

®-Paboyas nporpaMma AUCHUILIMHBL MaTeMaTHYeCcKuil aHaIu3

1. HEJIN U 3AJAYU OCBOEHUA JUCHUITVIMHBI
eab ocBOeHUSA IMCUMIINHBI:
- OBJIa/ICHUE HavaJbHBIMU 3HAHUSMU IO MaTEMaTHUYECKOMY aHaJIN3y, HEOOXOIUMBIMH
JUISL U3yYEHHUSI IPYTUX AUCLUIUIMH CIIELUAIBHOCTH;
- pa3BUTHE HaBBIKOB PEIICHMS 3a7a4 10 MATEMAaTUYECKOMY aHaJIU3y.
3agauyu ocBOECHMS JMCUHHUIIIHMHBI
- (opMupoOBaHHE y CTYACHTOB KOMIUIEKCHBIX 3HAHHI 00 OCHOBHBIX CTPYKTYpax aHalU3a;
- IpUOOpeTeHue CTYIAEHTaMH HaBBIKOB M YMEHHIl MO PELIEHUI0 NpoCcTeHlINX3aaay
MaTeMaTUYeCKOro aHaJlu3a.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JucrummHa SBISIETCSl 00s3aTeIbHOM M OTHOCHUTCSI K 00s13aTeNbHON YacTu O« J{uciummnHel
(Momynu)»  OCHOBHOM  mpodeccuoHanpHOW  oOpaszoBarenbHOU  mporpammbl  (OITOID),
yCTaHaBIMBaeMON By3oM. JlaHHas JUCUUIUIMHA SIBISETCS OJHOM M3 NPOPHINPYIOMUX
TUCIMIUIMH B CHUCTEME MOJATOTOBKM OakajmaBpa MO HampaBieHHio 21.03.01«-HED®TET'A30BOE
JEJIO». OHa aJIeKBaTHO 3HAKOMUT CTYJEHTOB CO CIEAYIOIMMHU paslielaMd U METOAaMu
MaTEeMAaTHUKH (B COOTBETCTBUH C YTBEPKACHHBIM CTaHJIAPTOM):

- pOJIb MAaTEMATHUKHU;

- IOHSTHUS. MHOXECTBA, YUCIIa, GYHKIUH, TOCIIEIOBATEILHOCTH, TIpeieNa;
- 3JIEMEHThI MaTEMaTUYECKOTO aHAJIN3a;

- muddepeHnranbHOe UCUUCIIeHrne QYHKIUN OHON IEpEeMEHHOH;

- UHTErpajbHOE UCUUCITICHHE (PYHKINN OTHOM MepeMeHHOM.

OObekTamMu M3y4YeHUs B JAHHOW JUCUUIUIMHE SIBISIOTCS, Mpexkae Bcero, ¢yHkiuu. C ux
MOMOIIBI0 MOTYT OBITh C(HOPMYJIHUPOBAHBI KaK 3aKOHBI TPHUPOJBI, TaK M Pa3HOOOpa3HBIC
MPOLIECChI, MPOUCXOAIMEe B TexHUKe. OTCloa OOBEKTHUBHAS Ba)XHOCTh MAaTEMaTHYECKOTO
aHajM3a KaKk cpefcTBa u3ydeHus ¢yHkumid./[ucuummnnaa ynraercs B 1-om u 2-oM cemectpax 1-
Oro Kypca CTyIeHTaM O4HOU (popMbl 00yUeHHSI.

JluciumimHa «MaTeMaTHYECKUA aHaIM3)» 0a3upyeTcsl Ha 3HAHUSAX U YMEHHSX, MMOJTYyYEHHBIX
CTyAEHTaMH B IIKOJIE.

Pe3ynbratel OCBOEHUS MMCHMIUIMHBI OyAyT HEOOXOIWMBI ISl JATbHEHIIEeTo Mmporecca
oOydeHHss B paMKax MOATamHOro (GopMHUpPOBAaHUS KOMMETCHIMA MPU U3YYCHUHU CIEIYIOIINX
CIICIIMAIBHBIX JUCHMIUINH: XUMUsA, DKOJOTHSI, DINEKTPOTEXHUKA, DIEKTPOHUKA, AHATUTHYECKAS
reoMeTpuss U JMHEWHas anreOpa, HauepratenpHasreomerpus, WHxkeHepHasrpaduka,
VYmpaBneHue ctapranamMy B TEXHOJOTHYECKOM MPEANPUHUMATENIbCTBE,

3. IEPEYEHDb INIAHUPYEMBIX PE3YJIbTATOB OBYUEHUSI 1O JUCLUIIJIMHE
(MOJYJII0), COOTHECEHHbBIX C IIJTAHUPYEMBIMHU PE3YJIbTATAMHA
OCBOEHUMSI OCHOBHOM TPO®ECCUOHAJBHOM OBPA30OBATEJILHOMN

IMPOTI'PAMMBbI
Kox m nHamMeHOBaHHe IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 1O
peajin3zyeMoii KOMIeTeHIIUH AUCUMIJIMHE (MOIYJII0), COOTHECEHHBIX C
HHAUKATOPAMM JOCTHKEHUSI KOMIIEeTEeHINH
OIIK-1 3HATh:
CrniocobeH peniaTh 3a1a4H, MHOKECTBa ¥ (YHKIMH, TOJE JEeHCTBUTEIBHBIX
OTHOCSIIHECS K qucell, MpeAel MOCICeIOBATSIIbHOCTH U (YHKITHH,
npodecCuoHAIbHON HENpPEepPBIBHOCT,  (PYHKIMHM, TOYKH  pa3phiBa,
JEATENBHOCTH, IIPUMEHSST METOIbI muddepennupyemas  QyHKIUSA, AuddepeHnnan,
MOJCIIUPOBAHUS, MIPOM3BOHASI, MOHOTOHHAsI (DYHKIUS, DKCTPEMYM,
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MAaTEMATHYCCKOI'O aHaJInu3a,
CCTCCTBCHHOHAYYHBIC U
O6H.[GI/IH)KCHCpHBIe 3HaHUA,

BBINYKJIOCTb, TOUKH NEepernda, aCuMITOTHI;
MHOXeCTBa U ()YHKIIUU OJTHOW M HECKOIBKHX
MEPEMEHHBIX, I0JIe JEHCTBUTENIBHBIX YUCET U €ro
MIOJIMHO>KECTBA, BEIIIECTBEHHOE BEKTOPHOE
IPOCTPAHCTBO M E€BKJIMIOBY TONOJOTHIO B HEM,
npefen  TMOCHeNOBAaTeNbHOCTH W (DyHKIMH,
HENPEePbIBHOCTh (PYHKIIUH, TOUKU
paspsiBa, Qg depeHIpyeMocTh byHKIMH,
muddepeHnuan, TEepBOOOpPa3HYI0 W WHTETrpaj
Pumana QyHKuMM OJHOW NEpeMEHHOH, Mepy Hu
JUIMHY MTOJIMHOXECTB BEIIECTBEHHBIX YHCE.
yMeThb:
BBIUUCIIATh  Mpelesbl  IMOCIEI0BaTeNbHOCTEH,
nopelenbl  palMoOHalIbHBIX W HMPPALMOHAIBHBIX

BBIPAKCHHUII;

HAXOJIUTh MpeaeIIbl (packpbIBaTh
HEONpeAeNEHHOCTH)  HEMOCPEICTBEHHO M C
MOMOIIIBIO TaOIMYHBIX SKBUBAJICHTHOCTEH,

npasuia Jlonutans u popmynsl Teitnopa;
HaXOAMTh TOYKHU pa3pbiBa QYHKIUHU U ONPEAEIAThH
WX THII;

uccneoBaTh (GYHKIIMHA C TOMOIIBIO MPOU3BOIHOMN
U CTPOUTD UX IpadUKy;

HaXOAWTh epBooOpa3HbIe U MHTETpaJIbl
AIIEMEHTapHBIX (PYHKIIHIA;

HaXOAWTh IIpeJIeNbl (packpsIBaTh
HEOTpeIeTEHHOCTH) byHKIUH MHOTHX
NEPEMEHHBIX;
HaXOAWTh  OKCTPEMYMbl  (QYHKIMA  MHOTHUX
NEPEMEHHBIX;

UCCIICIOBATh YMCIIOBBIC PS/IBI HA CXOJIUMOCTb.
BJIA/1€Th:
TexHukon nuddepeHupoBanus (QyHKIUNH OTHOM

NIepPEMEHHOI: IPUMEHSTH IpaBUIIO
mudepeHIMpPOBaHUs CI0KHONW (YHKIIMH, METOJ
Jgorapu(pMuIEcKoro nuddepeHpoBaHus,

nuddepeHIUpoBaTh MapaMeTPUYeCKu M HESIBHO
3a/laHHble  (DYHKIMM, HaxOIuThb IPOU3BOJHbBIC
BBICIIMX TOPSIJIKOB,;

TEXHUKOU MHTETPUPOBAHUS 3JIEeMEHTapHBIX
bymKumit;

TEXHUKON b depeHIIMpOBaHUS byHKIUH
HECKOJIBKMX IIEPEMEHHBIX: IPHUMEHSATH IPaBUIO
nuddepeHnpoBaHus CJIOKHOM dbyHKIHIH,
nuddepeHIpoBaTh MapaMeTPUYeCKu M HESIBHO
3a/laHHble (YHKIMH, HaXOIuTh AUQdepeHunaIbl
BBICILINX NOPSIKOB; TEXHUKON IPUMEHEHUS
nuddepeHpoBaHus u WHTETPUPOBAHUS
CTENEHHBIX PSAJOB JUJIsl HAX0XKIECHUS X CYMM, B
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TOM YHUCJIC IJIs1 CYMMUPOBAHUS YUCIIOBBIX PAAO0B.

4. ObIIAA TPYIJOEMKOCTDH AUCHUTIJINHBbI
O0beM TUCHHMILIMHBI B 3aUeTHbIXeIUHUIIAX (Bcero) -73E.

O0beM TMCUMILUIMHBINO BUAAM YueOHOH padoTsl (B yacax):

. KosauvecTBO 4acoB (popma oGyuenns:  ouHas )
Bux yueonoii Bcero 1o B 1.4. 0 cemecTpam
paboTh IUIaHY 1 cemecTp 2 cemecTp 3 cemectp
1 2 3 4 5
KonTakTHas paborta 102 54 48
oOydaromuxcs ¢
peroiaBaTesieM
AyautopHble 102 54 48
3aHSATHS:
Jlexuun 34 18 16
MPaKTUYECKUE U 68 36 32
CEeMHMHAPCKHE 3aHATH
nabopaTopHbBIE
paboThI
(JtabopaTopHBIA
IIPAKTUKYM)
CamocrosiTenbHas 78 54 24
pabora
Texyuuii KOHTPOJIb KOHTPOJIbHBIC KOHTPOJIbHBIE | 2 KOHTPOJIbHBIE
(KOJIMYECTBO U BUJ: paboTsl paboThI paboThI
KOHT.paborTa,
KOJUIOKBUYM,pedepar)
KypcoBas pabota
Bunnr 72 36 36
IIPOMEKYTOUHOU
aTTecTaIuu (3K3aMeH,
3a4eT)
Bcero 1yacos no 252 144 108
AUCIHUTLINHE

Conep:xxanue TMCUMILIMHBI (MoayJisi.) PacnpenesieHue 4acoB 1o remaM u BUIaM

dopma o0yueHHs

OYHas

yueOHOM padoThI:

®dopma
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MMUHHCTEPCTBO HAyKH U BbICIIEro oOpa3oBanust PO

YV IBbsIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET Popma
®-Paboyas nporpaMma AUCHUILIMHBL MaTeMaTHYeCcKuil aHaIu3
Busbl yueOHbBIX 3aHATHIH ®opma
AVI[PITOpHLIe 3aAaHATHHA TeKylue
Ha3Banue n Beer NpaKTHyec 3ansaTus B Camocrosress ro
pa3aesioB U TEM 0 JeKI{ KHe Haﬁ.(:[l:::o HHTEePaAKTHB Has pagora KOHTPO
| | por | o e
3HAHUM
1 2 3 4 5 6 7
Pasnen 1. BBenenne B MaTeMaTu4ecKuii aHAIM3
1. MuoxectBau | 7 1* 2* 2 4
byHKIMH
2. [Tone | 7 1 2 4
JICCTBUTEIIBHBIX
qucen
3.1Ipenen 10 2 4 4
MOCJIEA0BATENBH
OCTH
4. [Ipenen | 10 2* 4" 4 4
byHKIMH
5.HemnpepbiBHble | 8 2" 2* 2 4
GbyHKIHAH
Paznea 2. Inddepennuanbroe ucunciaenne GQyHKIuil OTHOM MepeMeHHOM
6. 10 2 4 4
Huddepentmpye
Mble pyHKIHUU
7. OcHoBHBIE | 9 1 2* 2 4
TEOPEMBI
nuddepeHnmrab
HOI'0 MCUUCJIEHUS
8. Uccnenosaune | 10 2 4 4 4
byHKIHH C
MMOMOIIBIO
MIPOU3BO/IHBIX.
[Toctpoenue
rpaduka
GbyHKIHH.
Paspnen 3. UHTerpasbHoe ucuucjieHue QYHKIUUH  OJHON NepeMeHHOH
9. 10 2* 4* 4 4
[TepBooOpa3Hbie
u
HEOIpEICTEHHBIN
WHTErpal
10. 9 1 2* 2 4
OnpenenéHHbliii
HHTETpal
Pumana
dopma 6 u3 25
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®-Paboyas nporpaMma AUCHUILIMHBL MaTeMaTHYeCcKuil aHaIu3

11. Jnouaa wu
Mepa YHCJIOBBIX
TOJIMHOKECTB

2*

12.
I'eomeTpuueckue
MPUIOKEHUS
MHTETpaia

11

Pasnea 4. Inpdepennuanbuoe ncunciaenue GyH

KIUHA HECKOJIbKHX NMEPEMEHHbIX

13.
BemntecTBeHHBIC
MPOCTPAHCTBA |
TOIIOJIOT Ul

12

2*

4*

2

4

14. Bexkrop-
(GYHKIUU MHOTHX
IIEPEMEHHBIX

12

15. Ilpenensl,
HETPEPBIBHOCTD,
YaCTHBIC
POM3BO/I-

HBIC U
nuddepeHIrabI

12

16.
Uccnenosanue
SKCTPEMYMOB
YHCIOBBIX
GbyHKUIHH C
IIOMOIIBIO
npaBuia
MHOKHUTEIICH
Jlarpanxka

16

Paszgea S. Uncnosbie |

PAIbI

17.
HecoOcTBeHHBIE
HMHTETPaJIbl

12

3*

2

18. YucnoBrle
psabI

16

2*

*

5

Pa3zpnen 6. DyHKuMOHAIbHBIE MI0CJIEI0BATEIbHOCTH H

PSABI

19.
OyHKIIMOHATBHBI
e
MOCJIEIOBATENIHLHO
CTH U PSIJIbI

14

3*

3*

1

20. Psigp1 dypoe

14

Oxzamen no
oucyuniure

72

HToro

252

34

68

34

78

*yKa?;aHHI)Ie 3aHATUSA ITPOBOJATCA 4aCTUIHO B I/IHTepaKTHBHOﬁ (bopMe.

®dopma
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MMUHHCTEPCTBO HAyKH U BbICIIEro oOpa3oBanust PO

o N ®dopma
'V IIbSIHOBCKUI TOCYIapCTBEHHBIH YHHBEPCUTET

®-Paboyas nporpaMma AUCHUILIMHBL MaTeMaTHYeCcKuil aHaIu3

5. COAEP) KAHUE JUCIUJIIMHBI MOAYJIs)
Pa3nen 1. Benenne B MaTeMaTHYeCKHH aHATN3
Tema 1.MHuoxecTBa U QyHKIIUH.
MHosecTBa 1 onepauuu Hag HUMHA. OTHoEeHU Ha MHOKecTBax. Ddynkuuu. [Ipocreiimas
knaccudukanus pyHkuuil. CoiictBa pynkunit. @yHK1Ms Kak oTHOIIEHUE. MOIIHOCTb
MHoecTBa. Teopema Kanropa-bepHireiina. C4€THbIE MHOXKECTBA U UX CBOMCTBA. MOIIHOCTh
MHO’KECTBa pallMOHAIbHBIX yKcell. CyliecTBOBaHNE HECUETHBIX MHOKeCTB. KOHTHHYYM.
MOMHOCTE MHOXKECTBA BCEX MTOAMHOKECTB TAHHOI'O MHOXKECTBA.

Tema 2.[1one nelicTBUTENbHBIX YHUCEIL.

[IpuHUMIIBI MUHUMYMa U MaTeMaTHU4eCKOW MHAYKIUHU. OnpeaesieHne nojs U ynopsaA04€HHOIO
nosisa. [lpumepsl. I'panu  umcnoBeix MHOecTB. IlonHoe mnone. Hemomnora mons Q.
BemectBennsie uncina kak 6eckoHeunbie Apoou. [ImotHocTh Q B R. IIpUHIIUIIBI MOTHOTHI TOJIS
R. OrtkpeiThie M 3aMKHyTble MHOXecTBa B R, ux cBolictBa. IloHsATue cexBeHUMaIbHOU
komnakTHocTH. [Ipuniun bonbiano-Beiiepmirpacca. [lonsitue kommaktHoctu. Jlemma bopens-
JleGera.

Tema 3.IIpenen nociaen0BaTENbHOCTH.

Onpenenenue npenena Mocien0BaTeaIbHOCTH. EQMHCTBEHHOCTh. OrpaHUYeHHOCTh CXOAUIEHCS
nocjenoBaTenbHOCTH. Apudmerndeckre cBoiicTBa. [IpenenbHbll Nepexoa B HEPaBEHCTBAX.
OyngamentaibHocTh. Kputepuii Komu. Teopema Beliepiitpacca o mnpenene MOHOTOHHOM
nocinenosarenbHocTd.  Yueno e.  IloamocienoBaTesNbHOCTH UM YACTUYHBIA — Mpefel
nocnenoBarenbHocTH. JleMma bBonbinano-Beliepimitpacca. HwkHME W BEepXHUM  Mpeaelibl
nocieaoBareabHocTu. X cBoiicTBa.

Tema 4. [Ipenen GpyHkIIN.

IIpenen ¢yHKuMU B TOUKe. DKBUBAJCHTHOCTh ompenenenuil no I'eitne m Komm. beckoneuno
Maible M (PUHAIBHO OTpaHUYEHHbIE BeNWYMHBI. VX cBoiicTBa. Apudmernyeckue CBOMCTBA
npenena ¢pynkuuu. [IpenenbHblil nepexon B HepaBeHCTBax. [lepBblit M BTOpOI 3ameuaTenbHbIE
npeaenslllpenen ¢ynkuuu mo 6aze. Ilpemen wxommosunmm (yskui. Kputepuit Komm
cyliecTBOBaHMA npefena GyHkuuu. CpaBHEHHE aCUMIITOTUYECKOTo noBeAeHus pyHkuuid. C

Tema S.HenpepsiBHbIe QyHKIUH.

HenpepeiBHOCTh (yHKIMH B Touke. Pasnuunble omnpenenenus. HempepbIBHOCTH OCHOBHBIX
aJieMeHTapHbIX (QyHKUuH. OpHOocTOpoHHHE mpenenbl. Touku paspbiBa U UX KilacCU(UKAIMSL.
Konebanune ¢ynkuuu B Touke. Kpurepuit HenpepbiBHOcTH bopa. JlokanbHble cBoiicTBa
HENpepbIBHBIX (YHKLUUH: OrpaHUYEHHOCTh, COXPAaHEHHE 3HaKa, HENPEpPhIBHOCTh CYMMBI,
MPOU3BENICHUS, YaCTHOTO, KOMMO3UIMHU. [ 7o0anpHbIe cBoiicTBa: TeopeMa bonbiiano-Komm o
IIPOMEKYTOYHOM 3HaueHuu u e€ craeacrsue. Teopema BeliepmrTpacca 0 MakCUMaJlbHOM
3HaueHuH. Kpurepuili HempepbIBHOCTH MOHOTOHHON (QyHKIMH. PaBHOMEpHasl HENpepbIBHOCTb.
Teopema Kanropa. Teopema 06 o6paTHON GyHKINH.

Paznen 2. IndpepenunaibHoe ucuncjaeHne QyHKIUA OAHOM NepeMeHHOH

Tema 6./ludpepenuupyembie PyHKITUN.

3aznayu, NPUBOISALINE K MOHATUIO TPOM3BOAHON. Onpenenenne npon3soaHoi. [Ipumepst
BbruKcaeHus. OqHocTOpoHHME Npou3BoaHbIe. KacarenbHas. [IponsBonHbIe CyMMBL,
npousBeaeHus, yactuoro. Auddepenunpyemocts GpyHKImu B Touke. CBSA3b C CyIIECTBOBAHUEM
npou3BoaHOM. HenpepriBHOCTH muddepernupyemoit dynkuun. Auddepennnan,ero cBONCTBa,
reomeTpuueckuii cMpici. [IponsBoaHas cioxxHoi GyHKIMU. IHBapHaHTHOCTH (POPMBI
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muddepennnana. [IpousBonnsie u AuddepeHnnans Beicnx nopsakos. @opmyna JlelioHuma.

Tema 7. OcHoBHBIE TeopeMbl TG HEepPeHIINATEHOTO UCUUCIICHUS.

Teopemsr ®epma, Pomns u teopema Jlarpanxka o koHeuyHOM npupaiieHun. Teopema Komm.
®opmyna Teitopa ¢ octatounbiM wieHoM B (opme Jlarpanxa n Komm. JlokansHas ¢popmyna
Teiinopa. @opmyinsl Telnopa OCHOBHBIX 3JIeMEHTapHbIX (QyHKIMHA. OIleHKa OCTaTOYHOTO YJIeHA.
[Tpubmmxénnplie Berurcnenus. [Ipasumo Jlonurans.

Tema 8. UccnenoBanue QpyHKIMiA ¢ moMoIibio Npon3BoAHbIX. [locTpoenue rpaduka GpyHKINU.
VYcnoBust MOHOTOHHOCTH  (pyHKIMH. HeoOXxonnmble YCIOBUST BHYTPEHHETO SKCTPEMyMa.
JlocTaTouHbIE YCIOBHS 3KCTpeMyMa (B TOM YHCJI€ B TEPMHMHAX BBICUIMX HPOU3BOIHBIX).
Brimyknast @ynkius. HeoOXxoauMble W AOCTaTOYHBIE YCIOBUS BBIMYKIOCTH JUIS JBaXKIbI
mudpdepenunpyemoit GpyHkiuu. Touku nepernba. ACUMITOTH KPpUBBIX. CXeMa MOJIHOTO
uccnenoBanus pynkun. [loctpoenue rpagukos.

Pasnea 3. UnTerpanbHoe ucuucjieHne (PyHKIUI OAHON NepeMeHHOM

Tema 9.I1lepBooOpasHbie U HEONPEICAEHHBIN HHTETPAI.

[IpaBuiia HeonpenenEHHOTO HHTErPUPOBAHNUS: TMHEUHOCTD, 3aMEHA IEPEMEHHBIX U II0JICTAHOBKA
B HHTErpajg, WHTETPUPOBAHME IO YacTaM. labiuuibel HHTErpanoB. VHTerpupoBaHue
paumnoHanbHbIX  QyHKUMH. IlpaBmio OcTporpaJckoro HWHTETPUPOBAHUS  PAIlMOHAIBHBIX
¢dbynkuwmii. [ToacTanoBku Ditnepa.

Tema 10.0npenenéunpiii nuurerpain Pumana.

EnunacTBeHHOCTh MHTETpasia Pumana. HeoOxoammoe yciioBue MHTErpupyeMocTH 1o Pumany.
Cymmsl JlapOy u dopmyiner JlapOy u unterpan apOy. Kpurtepuit JlapOy nHTErpupyeMOCTH 10
Pumany. Kpurepuit Jlebera unterpupyemoctu mo Pumany. CpoiictBa umHTerpana Pumana:
aJIMTUBHOCTb MO Mepe, JIMHEHHOCTh, 3aMEHa MEPEMEHHBIX W HHTETPUPOBAHUE IO YACTSM.
HenpepsiBHOCTS 1 1uddhepeHmpyeMocTs nHTerpana Pumana, kak pyHKIIUN BEpXHETO Mpeena.
WuTerpanbHble TEOPEMBI O CPETHEM.

Tema 11./{1nHa 1 Mepa YNCIOBBIX TOAMHOXKECTB.

UucnoBble MHOXKECTBAa HYJIEBOW JUIMHBI M HyJleBOW Mepbl. MXx cBoictBa. [lnmmHa m  mepa
YHCJIOBBIX MOAMHOXECTB. MHOXkecTBa, usmepumslie 1o JXopaany. MHuoxectBo Kanropa u ero
CBOMCTBA.

Tema 12. 'eomeTpuueckue NpuiIoKeHUsI UHTErpasia.

Brruucnenue miomaneit Guryp, AMUH TMHUN, 3a1aHHBIX SBHBIMU JEKapTOBBIMHM ypaBHEHUSAMU,
MapaMeTpUUECKH U B MOJIIPHBIX KoopanHaTax. Haxoxaenrne o0bEMOB Tel BpallleHUs U
Iomazael ux nopepxHoctu. HaxoxeHue HeHTPOB TsXKeCTU GUTyp U Tell, a TAKKE — MOMEHTOB.

Pasnen 4. luddepenunanbHoe ncunciaeHue QyHKIUI HECKOJbKUX MepeMeHHbIX

Tema 13.BeliecTBeHHbIC MPOCTPAHCTBA U TOMOJIOTHS.

Tononornyeckre, HOPMUPOBAHHBIE U METPUYECKHUE IPOCTPAHCTBA: OIPEACICHUS U IPUMEPHI.
Metpuxku B R". IlomHble MeTpuyeckue mpocTpaHcTBa, nojiHoTa R". CBOWCTBA HENpPEephIBHBIX
OTOOpaXKEeHUI METpHUeCKuX mpocTpaHcTB. CBOMCTBA KOMIIAKTHBIX W CEKBEHIIMAIbHO—
KOMMAKTHBIX TOJMHOKECTB METPUUYECKUX MpocTpaHcTB. Kpurepuii kommaktHoctd B R"
CBsi3HBIE TOAMHOXECTBA TOIOJIOTMYECKUX HPOCTpaHCTB. (CoxXpaHEHHE CBSA3HOCTH IIpU
HETIPEPBIBHBIX ~ OTOOpakeHUsx. Teopema bonbmano. Beimykisle W JIMHEHHO-CBS3HBIC
noaMHokecTBa B R".
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Tema 14.Bextop-¢dyHKINN MHOTHX TEPEMEHHBIX.
Bapuanus Bexrop—¢pynknuii. Teopema Kopnana o pyHkuusax orpanndeHHoi Bapuauuu. [lytu u
KkpuBble B R", 1iIMHa KpUBOM, KacaTellbHast K KPUBOMU.

Tema 15.[1penensl, HEMPEPHIBHOCTD, YACTHBIE MPOU3BOAHBIE U TUD(HEepEHITHAIBI.
YacTtHble mpou3BoIHbIC U TeopeMa [IIBapiia o paBeHCTBE CMEIIaHHBIX YaCTHBIX MPOU3BOTHBIX.
HuddepenunpyeMocTs GpyHKINNA MHOTHX niepeMeHHbIX, quddepenunan dF(x) otoOpaxkenus F:
Rn — Rm u ero cBoiictBa. Marpuna SAko6u Jr(x). loctatouHoe yciioBue
nudpepeHIpyeMOCTH B Touke. Teopema o aupdepeHimane CloKHON GyHKIMA U IEMHOE
MIPABUJIO» BBIYHMCIICHUS YACTHBIX MPOM3BOAHBIX. Teopema o auddepeHnuane oopaTHON
¢bynkuun. @opmyna Teimopa i TIAIKUX YUCIOBBIX (GYHKIIMA MHOTHX MIEPEMEHHBIX. BTopoi
muddepeHnran YucaIoBoi PyHKIUH MHOTHX NEepeMEHHBIX. DOPMYIUPOBKH TEOPEMBI O
nokansHOM nuddeomopduzme u TeopemMbl 0 HessBHOW PyHKIMU 1 e€ nuddepenmuae.
KacarenbHast I10CKOCTh K ITOBEPXHOCTSM B R", OIpeAeIIcHue 5
CIIOCOOBI 3aJaHus. Heo0Oxonnmeie U JIOCTaTOYHBIC YCJIOBHS
(YHKIIMOHATFHOW 3aBUCHMOCTH YMCIOBBIX (DYHKIIUNA MHOTHX MTEPEMEHHBIX.

Tema 16. VccnenoBanue S3KCTPEMYMOB YUCIOBBIX (DYHKIMHA C TIOMOLIBIO MPaBHia MHOXKUTENEH
Jlarpanxa.

JlokanbHBI 3KCTpEeMyM UHCIOBOW (YHKIMM MHOTMX nepeMeHHbIX. Heobxomumoe wu
JI0OCTaTOYHOE YCJIOBUS CYIIECTBOBAHUS JIOKAJBbHOTO SKCTpeMyMa B Touke. ['y1agkue MHOrooopa-
3ug B R", HEocoOble MHOr00Opa3usi. YCIOBHBIM JIOKalIbHBIM AKCTPEMYM YHUCIOBOM (DYyHKIIUH
MHOTHX NEpeMEHHbIX, TpuMepbl. «[IpaBuno mHoxwuteneiy Jlarpanxka. JlocTaTOuHbIA MPU3HAK
YCIIOBHOTO JIOKAJILHOT'O 3KCTpEMyMa YUCIOBOM (YHKLIMU MHOTUX [T€PEMEHHBIX.

Paznen S. Uucnosbie psaabl

Tema 17. HecoOcTBeHHbIE MHTETPAIBL.

HecoGcTBeHHbIE HHTErpalIbl IO OECKOHEUHOMY MPOMEXYTKY M OT HEOTPaHMYEHHBIX (DYHKIIMH,
BBIYMCIICHUC HHTGFp&J'IOB.?»&MCH& nepeMeHHoﬁ, HHTCTPUPOBAHUC T10 YACTAM.

HpI/ISHaKI/I CXO0AUMOCTH HECOOCTBEHHBIX HHTCI'PAJIOB. Ab6comrorHasg u YCJIOBHaA CXOAUMOCTDb

Tema 18. UYucnosble psabl.

[TonsiTne uncnoBoro psaa. YacTuuHble CyMMBI YUCIOBOrO psga. Cxoadmuecs YUCIOBBIE PSABL.
I'eomerpuueckass mporpeccus. ['apmonmdeckuii psa. HeobOxoammoe yclioBHE CXOIUMOCTHU
yucnoBoro pana. Kpurepuit Ko cxoquMocT YUCIOBBIX PSIOB.

3HAaKONOJOXKHUTENbHbIE  psiibl.  HeoOxoaumoe W JOCTaTOYHOE  YCIOBHE  CXOJUMOCTH
3HAKOIOJIOKUTEIBHOTO psija. [Ipu3HaKu CXOIMMOCTH 3HAKOIOJIOKHUTEIBHBIX PsIOB (IIPU3HAK
cpaBHeHMs, npu3Hak [lanambepa, pagukanbHelid npusHak Komm, naTerpanbueiii npusnak Komm-
Makiiopena, npuszHak Paa0e, npusnak ["aycca).

3nakouepenyrommecs psabl. Teopema JleiiOHuIa. AGCOTIOTHO U YCIIOBHO CXOJISIIIHECS PSIBL.
[Tpusnaku AGens, Jupuxie.

ApudmeTndeckne onepaIuu HaJl CXOASIIUMUCS psiiaMi. beCkoOHeUHbIe MPOU3BEACHUS U UX
CXOIUMOCTb. J[BOMHBIE U TOBTOPHBIE psiibl. CyMMUpPOBaHUE YUCIOBBIX PSAJIOB.

Pazngesn 6. ®DyHKIHOHAIBHBIE MOCIEI0BATEILHOCTH U (DYHKIMOHAJIbHbIE PS/bI

Tema 19. OyHKIIMOHAIBHBIE TTOCIIEIOBATEILHOCTH U PSIJIBI.

OyHKIIMOHAIBHBIE  MMOCHen0BaTebHOCTH.  [loToyeyHas W paBHOMEpHasi  CXOJIUMOCTH
(GYHKIMOHATBHBIX —MochenoBarenbHOcTe. Kpurepmit Komm paBHOMEpHOW  CXOAMMOCTH
(YHKIIMOHATBLHBIX TOCIE0BATEIbHOCTEH. TeopeMbl 0 HENPEPBIBHOCTH NPEIEIbHON (PYHKINH,
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MOYJIEHHOE UHTETpUpoBaHue U AuddepeHnrpoBanie GyHKINOHAIBHBIX OCIEI0BaTEIbHOCTEM.
@OyHKIMOHANBHBIE psiibl. PaBHOMEpHas cX0IMMOCTh (PYHKLIMOHAIBHBIX pAI0B. JlocTaTouHbIe
YCIIOBUSI PAaBHOMEPHON CXOAMMOCTH (PyHKIMOHAJIBHBIX psAnoB (mpusHak Beiepmrpacca,
npu3Haku AbGens u Jupuxie).

Crenennble psaapl. MIHTEpBan u paguyc cXOAMMOCTH CTENEHHOro psna. Teopema AGens o
CTENEeHHBIX psiiax. Paznoxkenne GyHKUIUI B CTENEHHOM psij.

Psn Teitnopa. locrarouHoe yciioBue pa3iokeHus (QYHKIUH B CTEIEHHON PsI.

PaznoxeHne OCHOBHBIX 3JIeMEHTapHbIX (GyHKUUH B psf Teitnopa.

[Ipumenenue psiioB B MPUOIMKEHHBIX BBIUMCICHUSX.

Teopema Beiliepmtpacca o0  paBHOMEpPHOM  NPUOMIKEHUM  HENPEephIBHOM  (YHKUIUU
MHOT'OUYJIEHAMH.

Tema 20. Psigp1 @ypoe.

OpTroHopMupOBaHHbIE cUCTEMBl (YHKIMNA. Psaapl @ypbe 1Mo OPpTOHOPMHPOBAHHBIM CHUCTEMaM.
HepasencrBo beccens. 3aMKHYTOCTh M MOJHOTa OPTOHOPMHUPOBAHHBIX CHUCTEM. PaBeHCTBO
[TapceBans. TpuroHoMeTpruUeECKasi CUCTEMA U €€ 3aMKHYTOCTb.

Tpuronomerpudeckuii psix Oypbe. Y CinoBUs paBHOMEPHON CXOAUMOCTH M CXOJAUMOCTH B TOUKE.
YcnoBust mowieHHOro AudepeHInpOBaHUS U HHTETPUPOBAHUSL.

[IpeobpazoBanne Dypre. CpoiictBa mnpeoOpazoBanusi Dypee. [lonarue o006 oOpaTHOM
npeobpazoBanuu ypwe. Unterpan Dypse.

6. TEMBI IPAKTUYECKNX U CEMUHAPCKHWX 3AHATUI
Pa3zgen 1. BBeaenne B MaTeMaTHYECKHI aHAIN3
Tema 1. MHoxecTBa U (QYHKITHH.
1. MuoxectBa U HyHKIIUU.
Tema 2. [1osie 1elCTBUTEIBHBIX YHUCET.
2. Tlone nelcTBUTEILHBIX YKCEN.
Tema 3. [Ipenen mocnenoBaTeaIbHOCTH.
3. YwucnoBas MOCIEI0BATEIbHOCTD, OAIOCIEI0BATEIbHOCTD.
4. Ilpenen nmocienoBaTeaIbHOCTH.
5. Bpluncienue npeaenos Mociaeq0BaTeIbHOCTEN.
Tema 4. [Ipenen pyHKIHH.
6. Ilpenen ¢GyHKIUU B TOUKE.
7. PackpblTHEe HEONPEAEIEHHOCTEMN.
8. IlepBblii 3aMeUaTeNIbHBIN MPeaeiI.
9. Bropoii 3ameuaTeNbHbIi npeaed.
10. Boruncnenue npeaenos.
11. DxBUBaJICHTHBIE OECKOHEYHO MaJIbIe (PYHKITHU.
12. PackpbITHE HEONIPEACIEHHOCTEN C MTOMOILBIO MPUHIIMIIA 3aMEHbI SKBUBAJICHTHBIX
OECKOHEYHO MaJIbIX.
13. KonTposnpHas padota o teme «IIpenensi».
Tema S. HenpepbiBHbIE (DyHKITHH.
14. HenipepsiBHBIC (DYHKITHH.
15. Touku pa3psiBa U UX KJIaCCH(PUKALIUS.
16. PaBHOMEpHas HEIPEPBIBHOCTH (PYHKITHH.

Paznen 2. IudPpepenuunaibuoe ucuncienne GyHKuuil 0THOM nepeMeHHOM
Tema 6. Tuddepennpyemoie QyHKIHH.
17. Texauka qudpepeHnnpoBaHus.
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18. 'eoMeTpudeCKNA CMBICI POU3BOTHOM.
19. Iuddepenuman.
20. IIpousBoanblie u quddepeHInanbl BHICIIUX TOPSIKOB.
21. ®opmyna JleitOnuma.
22. Pemienune pa3nnyHbIX 3a/1a4 110 TEME.
Tema 7. OcHoBHbIe TeopeMbl AU (HEePEeHIHATEHOTO UCUNCIICHUS.
23. Teopems! Poms, Jlarpanxka, Komm.
24. ®opmyna Telinopa.
25. PackpbITre HeONpeneaEHHOCTEN ¢ TOMONIBI0 MpaBuia Jlonurans.
26. PackpriTue HeonpenenéHHocTell ¢ moMokio popmyssl Teinopa.
27. KontpoinbHast pabota o teme «lIponsBoanas.
Tema 8. MccnenoBanue GpyHKIUH ¢ TOMOIIBIO TPon3BoIHBIX. [TocTpoeHue rpaduka GyHKINH.
28. HaxoxieHue mpoMeXyTKOB MOHOTOHHOCTH, TOYEK AIKCTpeMyMa, HAauOOIbIINX U
HAaMMEHBIINX 3HAYEHUH, IPOMEKYTKOB BBIIIYKIOCTH, TOUEK IIeperuoa.
29. Jloka3aTenbCTBO HEPABEHCTB.
30. UccnenoBanue GyHKIUI ¢ TOMOIIBIO TPOU3BOTHOM.
31. IlocTpoenue rpapukoB GyHKIMI KPUBBIX, 3aIaHHBIX TAPAMETPUUYECKU U B MOJISIPHBIX
KOOpJMHATaX.
32. KonTposnbsHas pabora 1o teme «lIpuMeHeHne nporu3BoIHON.
33. UroroBoe 3aHATHE.

Pasnea 3. UuTerpanbHoe ncunciaenue GyHKIMii 0HOM nepeMeHHOM
Tema 9.I1lepBooOpasHbie U HEONPEICAEHHBIN HHTETPAI.
34. TlepBooOpa3Has 1 HEONPEASIEHHBIN HHTErpat. Tabnia HHTETrpaioB.
HenocpencrBeHHOE MHTETPUPOBAHUE.
35. V3yueHue METO0B HHTETPUPOBAHUSI.
36. Knnaccsl MHTErpupyeMbIX (GyHKIHH.
Tema 10.0Onpenenéunplii uuterpan Pumana.
37. BeluucieHune onpeaeneHHbIX MHTerpanos Pumana ¢ nomombto npasuia HeroToHa—
JleitOHuna.
38. 3ameHa nepeMEeHHON U UHTETPUPOBAHUE T10 YACTSAM B ONPEACIEHHOM HHTETpale.
Tema 11. JlnnHa 1 Mepa YUCIIOBBIX TOMHOKECTB.
39. KontponsHas pabota o teme «/HTerpupoBaHue
40. InvHa 1 Mepa YUCIOBBIX MHOXKECTB.
41. JlnuHa 1 Mepa YUCIIOBBIX MHOYKECTB.
Tema 12. 'eomeTpuueckue NpuiIoKeHUsI UHTErpasia.
42. HaxoxeHue riomazei Gpuryp B AeKapTOBBIX KOOPIUHATAX C TIOMOIIbIO
MHTETPUPOBAHUS.
43. HaxoxeHue riomazei Guryp B HOJISPHBIX KOOPAUHATAX C TIOMOIIBIO
MHTETPUPOBAHUS.
44. HaxoxxJ1eHuE IJIMH KPUBBIX B IEKAPTOBBIX KOOPAUHATAX C [IOMOILBIO
MHTETPUPOBAHUS.
45. Haxox1eHue IJIUH KPUBBIX B MOJSIPHBIX KOOPAMHATAX C IIOMOILBIO HHTETPUPOBAHUS.
46. Haxoxnenne oOBEMOB TEJ C MIOMOIIBIO HHTETPUPOBAHHUSI.
47. Haxox/1eHre LEHTPOB TSHKECTH Te U QUTYP C IIOMOIIbIO HHTETPUPOBAHUSI.
48. HaxoxJieHre MOMEHTOB MHEPIIUHU C TOMOIIBI0 HHTETPUPOBAHUS.
49. KontponpHas pabota o teme «l eoMeTpruieckue IpuiIoKeHus: OnpeaenéHHOro
UHTETpaay.
Bonpocsl k Teme
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16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
217.
. [Ipenen xkomno3uuuu GyHKIUH.
29.
30.

31.

28

32.
33.
34.

35.
36.
37.

38

41.
42.

®dopma

MHosxecTBa U onepauu Haja HUMU. OTHOILIEHUS HA MHOXKECTBAX.

Oyukuuu. [Ipocreitmas knaccupukanus Gyakuuit. CBoicTBa PYyHKIHMA.

@DyHKIMS KaK OTHOILIECHHUE.

MomHocTe MHOkecTBa. Teopema Kanropa-bepniureiina.

CuéTHblEe MHOXKECTBA M UX CBOKWCTBA. MOLTHOCTH MHOKECTBA PALIMOHAIBHBIX YHCET.
Cy1ecTBoBaHuE HECUETHBIX MHOXKeECTB. KOHTHHYYM.

MOImHOCTh MHOXKECTBA BCEX MTOAMHOKECTB IAaHHOI'O MHOXKECTBA.

IIpyHIKIIBI MUHUMYMA U MATEMATUYECKOW MHAYKIMA I N .

Onpenenenue NoJig U ynopsao4eHHoro nojs. [Ipumepst.

I'panu uncnoBbix MHOXeCTB. [TonHoe nose. HenonHoTa nons Q.

. BemectBennsie uncia kak 6eckoneunsie apoowu. [lmotHOCTH Q B R.
11.
12.
13.
14.
15.

[TpunIMIIBI TONMHOTHI 11O R.

OTKpBITHIE U 3aMKHYTBhIE MHOXKECTBA B R, NX cBOCTBA.

[TonsTne cekBeHManbHOM KOMIAakTHOCTH. [IpuHunn bonsuano-Benepmpacca.
[Tonsitne kommakTHOCTH. JIlemma Bopens-JleGera.

Omnpenenenue npejena nocjie oBaTeIbHOCTH. ENMHCTBEHHOCTb.
OrpaHn4eHHOCTh CXOJAIICHCS TOCIEA0BATEILHOCTH.

Apudmernueckre CBOWCTBA MpeJieNa MoCiIeI0BaTeIbHOCTH.

[IpenenbHbli IEpEeX0]] B HEPABEHCTBAX /JIA MOCIIEI0BATEIILHOCTEH.
@ynnameHTanbHOCTh. Kpurepuit Konmm cxoaumocTy nociaea0BaTesIbHOCTH.
Teopema Benepmrpacca o npenesie MOHOTOHHOU IOCIIEI0BATENIBHOCTH. YHCIIO €.
[ToanocnenoBaTeNbHOCT U YaCTUYHBIN MTPEAEIT ITOCIIEI0BATEIbHOCTH.

Jlemma bosnbuiano-Beliepirpacca.

HwxHnii 1 BepxHUH npeiensl ocaea0BaTeIbHOCTH. MX cBoOCTBa.

ITpenen ¢pyHKIMHU B TOUKe. DKBUBAJICHTHOCTH omnpeenenuil no ['eitne un Komm.
BeckoHeuHO Maibie U GUHAIBHO OTpaHMYEHHBIE BETMYMHBL. X CBOHCTBA.
Apudmerndeckre CBOUCTBA npeena GyHKIHH.

[IpenenbHbIN IEPEX0] B HEPABEHCTBAX IS PYHKIIHIA.

[IepBeIil U BTOPOI 3aMedaTeNbHbIE IPEIEIIBL.

Omnpenenenne npenena Gyakmun mo 6ase. [Ipumepsr.

Kpurepwnii Kommu cymecrBoBanus npezena QyHKIUH.
CpaBHeHHE aCHMITOTHYECKOTO ToBeAeHus (yHKumii. CBOMCTBA 0( f ), O( f )

HenpepbiBHOCTh QpyHKIIMM B TOUKe. Pa3nuynble onpeaeneHus.
HenpepbpIBHOCT OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUH.

OnnocroponHue npeaessl. Touku pa3peiBa GYHKIMU U UX KJIACCU(PHUKAIIHA.
Konebanue ¢pynknuu B Touke. Kpurepuii HenpepsiBHOCTH bapa.

JlokanbHbBIE CBOMCTBA HEMPEPHIBHBIX (DYHKIIMNA: OTPaHUYEHHOCTh, COXPaHEHHE
3HaKa, HEIIPEPBIBHOCTb CYMMBI, IPOU3BEACHUS, YACTHOI'O, KOMIIO3ULIMH.
Teopema bosbriano-Komm 0 npoMeKyTOYHOM 3HAYEHUH U €€ CIIEICTBHUE.
Teopema BeiiepmTpacca 0 MaKCMMaJIbHOM 3HAYEHHH.

Kpurepuii HenpepbIBHOCTH MOHOTOHHON (DYHKIIUH.

. PaBHOMepHas HenpepbsiBHOCTh. Teopema Kanrtopa.
39.
40.

Teopema 06 oOpaTHO HyHKIHH.

3agauyu, TPUBOIAIIME K TOHSATHUIO TPOU3BOIHONU. OnpeesieHne
npon3BogHON. [Tpumeps! Berunciaenus. OJHOCTOPOHHUE POU3BO/IHBIE.
KacarenpHas. Pa3znuunbie moaxoasl K €€ OnpeaeICHUIO.

IIpou3BogHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO.
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43. NuddepenuupyemMocth GyHKIIUU B TOUKE. CBS3b € CyIIECTBOBAHUEM MTPOU3BOIHOM.
HenpepsiBHOCTS TuddepeHipyeMoit QyHKIHIH.

44. Nuddepennnan,ero CBOUCTBA, FTEOMETPUUECKHI CMBICIL.

45. TIpousBoaHas ciokHOW (pyHKIMU. IHBapruaHTHOCTH (GopMbI tuddepeHiuana.

46. IlpousBoansie u nuddepeHiuans Beicinx nopsaakos. @opmyna JleitOHuna.

47. Teopemsl @epma u Pons. I'eomerpuuecknii cMbica Teopemsl Poits.

48. Teopema Jlarpanka 0 KOHEUHOM MPHUPALICHUU U €€ TEOMETPUUECKUN CMBICIT.

49. Teopema Komm 1 €€ reoMeTpUYECKUI CMBICII.

50. ®opmymna Teitnmopa ¢ octaTouHbIM WieHOM B hopme Jlarpamxka u Komn.

51. JlokanbHas ¢popmyna Teitnopa.

52. ®opmynsl Telnopa OCHOBHBIX dJIEeMEHTApHBIX PyHKIMH. O1ieHKa OCTaTOYHOTO
yiieHa. [[puOmmkEHHbIC BEIYUCITICHHSL.

53. IIpaBuno Jlonurans.

54. YcnoBust MOHOTOHHOCTH (PpyHKIIMN. Heo0XoauMbIe yCI0BUsl BHYTPEHHETO
JKCTpEeMyMa.

55. JlocratouHble ycinoBUs SKCTpeEMyMa ( B TOM UUCIIE€ B TEPMHUHAX BBICIIUX
IIPOM3BOJHBIX). Beinyknas ¢pynkuusa. Heo6xoaumble U JOCTaTOUHBIE YCIOBUS
BBIITYKJIOCTH JUIs1 ABaKABI nuddepenupyemoii pynkuuu. Touku nepernda.

56. ACUMIITOTHI KPUBBIX.

57. IlepBooOpa3Hasi 1 HEONPEICICHHBIN HHTETPall, U UX CBOHCTBA.

58. IIpaBuio OcTporpajcKkoro HHTErPUPOBAHUS PAITMOHATBHBIX ()YHKIIHMA.

59. OnpenenenHsplil nHTErpas Pumana, ero eIMHCTBEHHOCTb.

60. Heobxoaumoe yciioBre HHTETPUPYEMOCTH TT0 Pumany.

61. Cymmsl {apOy u popmynsr JapOy.

62. Kputepuii [lapOy unrerpupyemoctu no Pumany.

63. UncioBble MHOKECTBA HYJIEBOH JUTMHBI U HYJIeBOW Mepbl. VX cBoiicTBa.

64. MuoxectBo KaHTOpa 1 €ro cBoicTBa.

65. Kpurepuii Jlebera unrerpupyemoctu no Pumany.

66. JInuna n mepa nonMHoxecTB R. MHoecTBa, n3mepumsle 1o JKopaany.

67. CpoiictBa unrerpaia Pumana.

68. HenpepbsiBHOCT MHTerpasia PuMana, kak GyHKLIUU BEpXHETO Npejaea.

69. luddepennmpyemocts unTerpasia Pumana, kak (yHKIIUU BEpXHETO Mpeena.

70. IlepBas n BTOpasi HUHTETPAJIBHBIE TEOPEMBI O CPETHEM.

71. Ilpuioxenus onpeneaeHHoro uarerpana Pumana.

Paznen 4. IndpepenunaibHoe ucuncjieHne PyHKIHI HeCKOJIbKHUX NepeMeHHbIX
Tema 13.BemecTBeHHbIE IPOCTPAHCTBA U TONOJIOTHUSI.
1. Tononorn4yeckue, HOPMUPOBAHHBIE U METPUYECKHUE ITPOCTPAHCTBA: ONPEIEICHUS U
IPUMEPBI.
2.IlonHble METpUUYECKHE MMPOCTPAHCTBA, TOJIHOTA R".
3. Kpurepuii komnakTHocTH B R".
Tema 14.BexTop-(yHKIIMH MHOTHUX TIEPEMECHHBIX.
4.1loHsTHE BEKTOP-(PYHKIIUH.
5. OyHKIMU OTPAaHUYECHHOMN Bapyallyy.
6.1lytu u xpuBble.
7. InuHa KpUBOM.
8.KacarenpHble K KpUBBIM.
9. Pemenue 3amav no TeMe.
Tema 15.[1penenbl, HeMPEPHIBHOCTD, YaCTHBIE POU3BOIHBIE U AH(PepeHIINATbI.
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10. Haxoxnenue npenenoB (yHKIUNA MHOTUX IEPEMEHHBIX.
11. BbluncieHne YacTHBIX IPOU3BOIHBIX U AU (epeHIInanoB pa3HbIX MOPSIKOB
(yHKIMH MHOTHX IEPEMEHHBIX.
12.  Pa3noxxenue (pyHKIMI MHOTHX IIEpEMEHHBIX B psif Teitnopa.
13. Tlpumenenue nuddepeHIuanoB K TPUOTNKEHHBIM BEIYUCIECHUSIM
14. HM3ydeHue cBOMCTB MHOTr00Opa3uii, MOCTpOEHHE KacaTeNbHBIX K HUM.
Tema 16. VccrnenoBanue sKCTpeMyMOB UHCIOBBIX (DYHKLUI C ITOMOILBIO ITPaBUJIa MHOXKUTEIEH
Jlarpanxa.
15. HccnenoBanue QpyHKINUN HECKOJIBKUX NEPEMEHHBIX HA SKCTPEMYM.
16.  HaxoxneHune JIOKaJbHBIX 3KCTPEMYMOB, B TOM YHUCJIE U YCIOBHBIX IIPaBUJIOM
MHOHTenen Jlarpanxka.
17. BeimonHeHue 3aMeHbI epeMeHHbBIX B AU epeHnanbHbIX YpaBHEHUSIX C
YaCTHBIMU IIPOU3BOJAHBIMHU.

Paznen 5. UucnoBbie psiabl
Tema 17. HecoOCcTBEHHbBIC HHTETPAIBI.

18.  HecobOcTBeHHbIe HHTETrpasbl IO OECKOHEUHOMY MTPOMEKYTKY U X BBIUUCIICHHE
19.  3amena nepeMeHHON B HECOOCTBEHHBIX MHTEIrpajax.

20.  HWuTerpupoBaHUE MO YACTSIM.

21.  HecoOcTBeHHBIE HHTETPABI OT HEOTPAHMUEHHBIX (DYHKIMHA U UX BBIYHCIICHHUE.
22.  3ameHa nepeMeHHOH

23.  HHrerpupoBaHHE 110 YACTIM

24.  Tlpu3HaKu CXOIUMOCTU HECOOCTBEHHBIX MHTETPAJIOB.

25.  AOGcoioTHas ¥ yCIOBHAsI CXOJIUMOCTb.

26.  Ilpusnaku Ab6ens, dupuxie.
Tema 18. Ywucnossie psbl.

27.  YwucnoBod psa u ero cymma. MccinenoBaHue CXOAMMOCTH YHCJIOBBIX PSAIOB IO
OTIpE/IETICHUIO.

28.  Heob6xomumoe ycinoBue cxogumocTtu. Kpurepuii Komu cxonumocTi psios.

29.  Ilpu3HaKu CXOJUMOCTH 3HAKOIOJIOKUTEIbHBIX psA10B. [Ipu3Hak cpaBHEHUS.

30.  Ilpusznak Jlanam6Gepa. Pagukanbuelii npuznak Komu.

31.  IIpusnak PaaGe. [Ipusnax ["aycca.

32.  HWHrerpansubiii npusHak Komm-MakiaopeHa CXOIMMOCTH 3HAKOIOJOKUTEIbHBIX
PAIOB.

33.  Jlpyrue TpU3HAKK CXOJMMOCTH 3HAKOIOJOKUTENIBHBIX DPSNOB  (IIPU3HAK
cpaBHeHus Koy, norapudmuueckuii mpu3HaK u T.1.).

34.  OueHka ocTaTKa 3HaKOMOJIOKUTEIBHOTO PAJIa.

35.  3HakomepeMEHHBbIE  PsIbI. [Ipuznak  JleiiOHuna. Ouenka  ocraTka

3HaKOYepeaYyIOIIerocs psja.
36.  Ilpusnak Abens, npusHak J(upuxie.
37.  YMHOXEHHUE psJI0B.
38. Jenenue psanoB
39.  beckoHeuHbIE IPOU3BEICHUS
40. Pemenue 3agau no reme «HYucnoBbIe PSAIBI».

Paznen 6. ®yHKIIMOHAJIbHBIE MOCJIEA0BATEIBHOCTH U (PYHKIIMOHAJIbHbIE PAIbI
Tema 19. ®yHKIIMOHAIBHBIE TTOCIIEIOBATEILHOCTH U PSJIBI.
41. OyHKIIMOHATIbHbBIE IIOCJIENOBATEIILHOCTH. TloToueunas CXOINUMOCTE
(YHKITMOHATBHBIX TIOCIIEI0BATEIILHOCTEH.
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42.  PaBHOMepHasi CXOAMUMOCThH (QYHKIIMOHAJIBHBIX OCIEI0BATENIbHOCTEM.
43.  OynkuuoHanbHbIE psabl. [loToueuHas u paBHOMEPHAs CXOIUMOCTh
(YHKIIMOHATLHBIX PSIOB.
44.  Crenennsble psaasl. O6IaCTh CXOAUMOCTH.
45. Pemenne 3amau.
46.  WHrerpupoBaHUE CTETIEHHBIX PSJIOB.
47.  JuddepeHurpoBaHre CTENIEHHBIX PAIOB.
48.  Pan Teitnopa. Paznoxenue ¢pynkuuii B psag Teitiopa.
49.  Paznoxenue ¢pynkuuii B psa Teimopa.
50.  CyMMupoOBaHUE CTENEHHBIX PSIOB.
51.  BpruucieHue cyMM YHMCIIOBBIX PSIOB.
52.  Hrorosoe 3anstue 1o reMe « DyHKIMOHAIBHBIE [TOCIEA0BATEILHOCTH U PSAIBI».
53.  KoutponbsHas pabota 2 o TeMe « OyHKIIMOHAIBHBIC MTOCIIEI0BATEILHOCTH
U PSABD).
Tema 20. Psiap1 @ypoe.
54.  Panel @ypee
55.  Psanel @ypbe 4eTHBIX U HEUETHBIX (PYHKITUH.
56.  Panet @ypre QpyHKIMI, 3a7aHHBIX Ha OTpe3ke [-1,/].
57.  Pasnoxenue (yHKIuH, 3amanHbix Ha oTpeske [0,/], B psag Dypre.

ANl

=

1.

12.
13.

14.
15.
16.
17.

18.

19.
20.

Bomnpocekl k Teme
Tononornyeckne, HOPMUPOBAHHBIE U METPUYECKUE IMPOCTPAHCTBA:  ONPEAECICHUS U
npumMepsbl. Metpuku B R".
Bapuanus Bexrop—hynknuii. Teopema XKopaana o pyHKIMSIX OrpaHUUEHHON BapUaIHH.
ITlytu u xpusble B R", 171MHa KpUBOH, KacaTeabHas K KPUBOM.
[TonHbIe METpUYECKHE TPOCTPAHCTBA, MTONHOTA R".
CBoiicTBa HeMpepPHIBHBIX OTOOPAKEHUIH METPUUECKUX MTPOCTPAHCTB.
CBolicTBa KOMIAKTHBIX M CEKBEHIIMATIbHO—KOMIIAKTHBIX MOJMHOKECTB METPUUECKUX
IIPOCTPAHCTB.
Kpurepnit kommaktHocTH B R".
CBsi3HBIE MOJMHOXKECTBA TOIMOJIOTMYECKUX MpOCTpaHcTB. CoXpaHEHHE CBSA3HOCTH IIPH
HenpephIBHBIX 0TOOpakeHusX. Teopema bosnblano.
Belnykiibie ¥ INHEWHO-CBA3HBIE IOJAMHOXKECTBA B R

. Hactaele mpoumsBoaHble M Teopema IlIBapna O paBEeHCTBE CMEIIAHHBIX  YacCTHBIX

MIPOU3BOJIHBIX.

HuddepenurpyeMocTb (QyHKIMH MHOTMX MEpeMeHHbIX, auddepenuman dF(x)
otobpaxenus F: Rn — Rm u ero cBoiictBa. Matpuma Axoou Jr(x).

JloctarouHoe ycioBue audhepeHInpyeMOCTH B TOUKE.

Teopema o auddepenimane cI0KHONH PYHKIIUN U «IIETTHOE TIPABHIIO»' BHIYUCICHHS
YACTHBIX MTPOU3BOTHBIX.

Teopema o quddepennuane oOpaTHON PYHKITUN.

®opmyna Telinopa ams TIaAKUX YUCIOBBIX (GYHKIIMH MHOTHX TIEPEMEHHBIX.

Bropoit nuddepenmman ynciaoBoit pyHKIIUH MHOTUX TIEPEMEHHBIX.

JlokanbHBII SKCTpEeMyM YUCIOBOHN (PyHKIIMM MHOTHX mepeMeHHbIX. HeoOxomumoe u
JIOCTaTOYHOE YCIJIOBUS CYIIECTBOBAHMS JIOKAIBHOTO SKCTPEMyMa B TOUKE.
@®opMyJIUPOBKH TEOPEMBI O JIOKaTbHOM auddeomopdusmMe u TeopeMbl 0 HESIBHOU
byukumn u ee quddepenmmane.

KacaTenpHast I0CKOCTh K TOBEPXHOCTSIM B R", onpesienieHre u crocoObl 3a1aHusl.
I'magxue mHOrO0Opasus B R", HeocoOble MHOTOOOpa3usi, MPUMEPHI.
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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.

49.

50.

VY COBHBIN JIOKaIbHBINA SKCTPEMYM YUCIOBOM (PYHKIIMM MHOTHX IEPEMEHHBIX, IPUMEPHI.
«IIpaBuio MHOXUTENEW» Jlarpanxka.

JlocTaTOYHBIN MPU3HAK YCIOBHOTO JIOKAJIBHOTO SKCTPEMYyMa YHCIOBON (YHKIIMM MHOTHX
IIEPEMEHHBIX.

HeoOxonumele 1 gocTaTouHble YCIOBUSA (YHKIIMOHAIHHONW 3aBUCUMOCTU UYHCIOBBIX
(GYHKIMNA MHOTHX NTEPEMEHHBIX.

HecoOcTtBenHnbie nnTerpans! 1 u 2 poja, X OCHOBHBIE CBOMCTBA. Brruncnenue
HECOOCTBEHHBIX WHTETPAJIOB.

HecoOcTBeHHbIE HHTETpaNbl OT HEOTPULATENbHBIX PYHKIMH. [Ipr3Hak cpaBHEHUS
HECOOCTBEHHBIX MHTETPAJIOB.

Kpurepuii Komu cxoauMocTn HeCOOCTBEHHBIX HHTETPAJIOB.

AOCOIOTHAS M YCIIOBHAS CXOAUMOCTh HECOOCTBEHHBIX MHTETpaioB. [Ipu3znaku Adens u
Jlupuxie cXoAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

CxonumocTs unciioBoro psaa. ['apmonuueckuii psa. ['eomerpruueckas

nporpeccus. OctaTok yrciaoBoro psaa. Heobxoaumoe ycinoBue cXoqMMOCTH
YUCIIOBOTO psna. [lelcTBus Hal psalaMH.

Kputepuit Ko cxoguMocTu 4uciioBoro psijaa.

[Ipu3Hak cpaBHEHMsI 3HAKOMOJIOXKHUTENBHBIX psiioB. ClencTBuUs.

ITpusnak [lanambepa cXOAMMOCTH 3HAKOMOJIOKUTEIBHOTO Psizia.

Panukanbnsiii mpu3Hak Koy cXoaMMOCTH 3HAKOIIOJIOKUTEIBHOTO PAa.

ITpusnak Paabe cxoauMoCTH 3HAKOMOJIOKUTEIBHOTO PsiJa.

[Ipu3nak KymMMepa cXO0IMMOCTH 3HAKOIIOJIOKUTEIBLHOTO Psia.

ITpusnak ['aycca cXOAMMOCTH 3HAKOIOIOXKHUTEIBHOTO PAJA.

Nurerpanbusiil npusHak Komm-MaknopeHna cCX0QUMOCTH 3HAKOIIOJIOKUTEIBLHOTO Psia.
3HaKonepeMeHHbIe U 3HaKouepeayroumecs psbl. Teopema JleitOnuma. Teopema

00 ocTaTke 3HaKOUYEepeayIoIIEerocs psja.

AOCOIOTHO U YCIIOBHO cXofsmuecs psiabl. Teopema o cX0AuMOocTH aOCOTOTHO
cXoIsIerocs psaaa.

®opMyJibl JUCKPETHOTO IpeoOpa3oBaHus AGes.

[Tpusnaku AGens u Jlupuxiie cXOAUMOCTH YUCIIOBBIX PSI/IOB.

ITepecTanoBka ueHoB psfa. Teopema Jlupuxiie o nepecTaHOBKE YIEHOB aOCOIIOTHO
cxomsamerocs psaga. Teopema PuMana o mepecTaHOBKE YJIEHOB YCIIOBHO

CXOASIIErocs psja.

['pynnupoBka 4ieHOB psja.

YMmHO)eHue psanoB. Teopema 0 mpou3BeieHUH a0COIIOTHO CXOSIIUXCS PSIOB.
Teopema MepreHca.

Teopemsl 0 cX0AUMOCTH ABOWHBIX U TIOBTOPHBIX PSI0B.

beckoneunbie mpou3BeIeHNS U UX CXOAUMOCTb. [Ipu3HaK aOCOMIOTHONW CXOAMMOCTH
0ECKOHEYHOT'0 IPOU3BEACHUSI.

CXoaMMOCTh U paBHOMEpPHAsk CXOAUMOCTh ()YHKIIMOHAIBHBIX IIOCIEJ0BATEIbHOCTEN

U PSJIOB.

Kpurepuii paBHOMEpHOI CX0AUMOCTH (DYHKIIMOHAIBHBIX MMOCIEA0BATEIBHOCTEN 1
PAIOB.

Kpurepuii Kormm paBHOMEpHO#H CXO0IUMOCTH (GyHKIIMOHATIBHBIX MTOCJIEIOBATEILHOCTEH 1
PAIOB.

JlocTaTouHbl€ YCIOBUS PABHOMEPHOH CXOJUMOCTH (DYHKIIMOHAIBHBIX PSIOB (IIPU3HAK
Betiepmrpacca, npusnaku Abens u Jupuxiie).

CBoiicTBa paBHOMEPHO CXOSIINXCS PYHKITMOHATBHBIX TIOCIEIOBATEIHHOCTEH:
npeaenbHbIN epexol B QyHKIMOHAIBHBIX MOCIEI0BATEIbHOCTSIX, YCIOBHUE
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51.

52.

53.

54.

55.
56.
57.

58.
59.
60.

61.
62.
63.

64.
65.
66.
67.
68.
69.
70.

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

79.
80.

7.

KOMMYTHPOBaHHUS JIBYX MPEAEIbHBIX MEPEX0/0B, HEMIPEPHIBHOCTD MpeIeIbHON
GbyHKIMU.

JlocTaTouHO€ yCIOBHE pAaBHOMEPHOUM CXOAUMOCTH (PYyHKIIMOHATHHOM
rocsie1oBarenbHoCTH. Teopema J(uHu.

CBoiicTBa paBHOMEPHO CXOASIINXCS PYHKIIMOHAIBHBIX PSAOB: MPEAEIbHBIN EPEX0/l,
HENPEPBIBHOCTH CYMMbI pABHOMEPHO cxonduerocs psjaa. Teopema unu.
[IpenenbHbIN nEpexo/] MO 3HAKOM HHTErpajia, MO4JIEHHOE HHTETPUPOBAHUE
(YHKIMOHATIBHBIX MOCIEI0BATEIBHOCTEN U PSIOB.

[IpenenbHBIN TTEPEXO] TIOT 3HAKOM TPOU3BOIHOM, TOUIeHHOE MU depeHIpoBanme
(YHKIMOHATIBHBIX MOCIIEI0BATEIBHOCTEN U PSIOB.

CxonumocTh B cpeiHeM (QYHKIIMOHAIBHBIX TOCIEI0BATEIbHOCTE.
PaBHOCTeneHHAas: HEMPEPBIBHOCTH MOCiea0BaTeIbHOCTH (pyHKIMiA. Teopema Aprena.
Crenennsie psiabl. Teopema Abens. Pannyc cxonuMocTu, UHTEpBal CXOAUMOCTH
creneHHoro psna. Teopema Komu-Anamapa.

PaBHOMepHAas cX0IUMOCTh CTENEHHBIX psAoB. Bropast Teopema Aberns.

Pasnoxxenue anemenTapHbix GpyHknuii B psia Teitnopa.

Teopema Beiiepmitpacca 0 paBHOMEPHOM NMPUOIMIKEHUH HETPEPHIBHOW (PYHKITUN
MHOT'OYJIEHAMH.

Oproronanbhble cucteMbl QyHKIMNA. Psiipl Dypbe 10 OpTOroHaIbHBIM CUCTEMAaM.
OpronopmupoBaHHbie cuctembl GpyHkiuii. HepaBenctso beccens.

Psnpr @ypee 1o oproHOpMUpOBaHHBIM crctemMaM. CxonumocTs psaa Oypee B
cpenneM. Pasenctso Ilapcesass.

CoiictBa psaj10B Dypbe (IKCTpeMalbHOE CBOMCTBO, €IMHCTBEHHOCTH psifia Dyphe).
Teopema o cBoOMCTBaxX 3aMKHYTBIX OPTOHOPMUPOBAHHBIX CUCTEM.

CgoiictBa panoB @ypse. Teopema Pucca-®Oumiepa.

[TonHOTa TpUroHOMETpHUECKOH cucteMbl B R([-m,m]).

[Tepuonnueckue GyHKIIUU U UX CBOMCTRBA.

TpUroHOMETpUYECKU Pl U €r0 CBOMCTBA.

Tpuronomerpuueckuit pajg @ypoe. Psbl @ypbe 4eTHBIX U HEUETHBIX QyHKUIUH. Psn
®dypbe (QyHKUUHU, UHTETpUpYeMO Ha oTpe3ke [-1,/].

HepasenctBo beccenst 111 TpuroHoMeTpuieckoi CuCTeMbl QyHKIUH.
DKCTpeMaJIbHOE CBOMCTBO TPUTOHOMETPUUECKUX PsiioB Dyphe.

Psanpl @ypbe B KOMIUIEKCHON 001aCTH.

WHTerpanbHOE NpeCcTaBlIeHuE YaCTUYHOM CyMMBI psaja Dypbe.

Anpa {upuxie u X CBOKWCTBA.

CxomumocTs psina Pypbe B TOUKE.

JloctaTouHble yCIIOBUS CXOAUMOCTH psina dypbe B TOUKe.

CymmupoBanue psioB @ypbe MeTo10M cpeHuX apupmeTnueckux. Snpa dDeitepa u ux
CBOICTBA.

Teopema Deliepa.

Teopema Beiiepmtpacca o0 paBHOMEPHOM NMPUOIMKEHUH HETIPEPHIBHOW (PYHKITUN
TPUTOHOMETPUUECKUM MHOTOUJIEHOM.

JIABOPATOPHBIE PABOTBI, IIPAKTUKYMbI

He npenycMoTpeHo y4yeOHbIM IJIaHOM.

8. TEMATHKA KYPCOBbBIX, KOHTPOJIbHbBIX PABOT, PE®PEPATOB

Brinmonnenue KypcoBbIX paboT U pedeparoB ydeOHBIM IUIAHOM HE MPEIYyCMOTPEHO.
[TpumepHbIe BapHaHTHI U THIIOBBIC 3a/laHME KOHTPOJBHBIX Pa0dOT MPEICTABICHBI HIDKE, B
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paznene ®OC.
9. HIEPEYEHbBb BOITPOCOB K DK3AMEHY

1 cemecTp
1. MHOXecTBO IeHCTBUTENbHBIX YKces. CpaBHEHHE JeHCTBUTENBHBIX Yyncen. Teopema o TOUHOM
BEpXHEH I'PaHU.
2. [Ipubnmxenue AeCTBUTEIbHBIX YUCET PAlHOHATIBHBIMU.
3. CueTHble MHOKECTBA. CYETHOCTh MHOXKECTBA PALIUOHAIBHBIX YHCE.
HecueTHoCcTh MHOKECTBA IEHCTBUTEIBHBIX YHCEIL.
4. OnpeneneHue mpeaena MocienoBaTeNbHOCTH. EquHCTBEHHOCTh Npenena. OTrpaHMYeHHOCTh
CXOAsILEeNcs TOCIeA0BaTENbHOCTH.
5. beckoHeYHO Malble MOCIEN0BATEIIbHOCTY U UX CBOMCTBA.
6. CBoiicTBa MpEETIOB MOCIEA0BATEIBHOCTEH.
7. IlpenenbHbI IEPEXO] B HEPABEHCTBAX. Teopema 0 IByX MIJIMIMOHEPAX.
8. MoHOTOHHBIE NTOCIef0BaTeabHOCTU. CyllecTBOBaHUE NpECIa.
9. Hucno e.
10. ITpuHIUIT BIIOKEHHBIX OTPE3KOB.
11. Teopema I'eiine-bopens-Jlebera.
12. Teopema bonbnano-Beiiepmrpacca.
13. IlpenenbHple  TOYKM  IOCIENOBATENbHOCTH.  BepXHuUH M HWKHUH  Tpeessl
IIOCJIEI0BATEIBHOCTH.
14. Kpurepuii Ko cxoauMoCTH OCI€10BaTENbHOCTEN.
15. Ilpenen ¢pyukmuu o Komm u no ['eitHe 1 MX SKBUBaJICHTHOCTD.
16. Apudmernueckre CBOWCTBA MpeeoB GyHKINH.
17. HenpepbIBHOCTh GYHKLNH B TOUKe. ApupMeTHYECKHE CBOICTBAa HENPEPHIBHBIX (DYHKIMH.
18. JlokanbHbIE CBOWCTBA HEMPEPHIBHBIX (PYHKIIMMA.
19. Teopema Beiiepirpacca 00 orpaHHUE€HHOCTH HENPEPHIBHON Ha OTpe3Ke QYHKIINU.
20. Teopema BetiepmTpacca 0 TOCTHXUMOCTH MUHUMAJIBHOTO U MAKCUMAJIbHOTO 3HAYCHUI
HENpepbIBHON Ha OTpe3Ke (PYHKLUH.
21. Teopema Beiiepmirpacca 0 mpoMeXyTOUHBIX 3HAUEHUSIX HEMPEPHIBHON Ha OTpe3Ke QyHKIUH.
22. Teopema 0 HENPEPHIBHOCTH 0OpaTHOM (PyHKITUH.
23. HenpepbIBHOCTh CYNEPIO3ULINN HENPEPBIBHBIX (PYHKIINM.
24. HenpepbIBHOCTh MPOCTEHUIINX AJIEMEHTApHbIX (PyHKIMNA. TeopeMa o HempepbIBHOCTH
AIIEMEHTapHBIX (PYHKIIMH.
25. IlepBblil 3aMevaTEIbHBINA IPEIEI.
26. Bropoii 3ameuaTenbHbIN peer.
27. OmpenenieHue  Mpou3BOAHOW U auddepeHuupyemocts (QyHkuuu. HenpepsBHOCTH
muddepeHrpyemMoit GyHKIUU.
28. I'eoMeTpUYECKHI1 CMBICI TPOU3BOJHON. Y paBHEHHE KacaTENbHOM.
29. Nuddepenuupoanue ciaoxuoi ¢pynkuun. MaBapuanTHOCTh popmbl nuddepeniuana.
30. duddepenumpoBanue oOpaTHON QyHKIIUH.
31. luddepennmpoBanue CyMMBbI, pa3HOCTH, IPOU3BEACHUS U YACTHOTO (PYHKITHH.
32. IIpousBoansie u nuddepeHransl Becumnx nopsakos. @opmyna JleiOuuma.
33. Bo3pacranue (yOwiBanue) ¢yHKIUM B Touke. JIokanbHBIA dKcTpemyM. HeobGxomumoe
YCIIOBUE DKCTPEMyMa.
34. Teopema Pois.
35. Teopema Jlarpanka 0 KOHEUHBIX IPUPALIECHUSIX.
36. ®opmyna Komm.
37. IlpaBuno JlonuTans 1uist pacKpbITUSL HEOIIPEAETIEHHOCTEN BUAA «HOJIb HA HOJIBY.
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38. IlpaBumo Jlonurans ajsi pacKphITUST HEOMPEACICHHOCTEH BUa «OECKOHEYHOCTh Ha
0ECKOHEUHOCThY.

39. ®opmymna Teitnmopa ¢ octaTouHbIM WieHOM B hopme [leano.

40. ®opmyna Teitnopa c ocTaTouHbIM 4jieHOM B (popme Jlarpamixka.

41. ®opmyna Teinopa ¢ octaTrouHbIM WwieHOM B popme Komn.

42. ®opmynsl MakiiopeHa A7l OCHOBHBIX dJIEMEHTAPHBIX (QYHKITUH.

43. Beimykiiocts rpaduka pyaknun. Touku nepernda. Heodxoaumeie ycioBus.

44. HaxoJ1IeHHEe HAaKJIIOHHBIX aCUMIITOT

2 cemecTp
1. IlepBooOpazHasi. Heonpenenennslii UHTETpaJl. 3aMeHa IIEPEMEHHBIX B
HeolpeaeeHHOMUHTErpasie. MeTol UHTErpUpOBaHUS 110 YaCTSM.
. MaTerpupoBanuepanioHaIbHBIX (QYHKIUH.
. IHTerpupoBaHNEHEKOTOPBIXTPUTOHOMETPUYECKUX BBIPAIKEHUI.
. MaTerpupoBanue qpoOHO-THHEHHBIX UPPALIIOHAIEHOCTEH.
. IHTerpupoBanne KBaJpaTUUHBIX UPPALMOHATIBHOCTEN.
. Onpenenenue nurerpaia Pumana. EnMHCTBEHHOCTH HHTErpaa.
. OrpaHMYeHHOCTb UHTETPUPYEMON PYHKLUH.
. CBolicTBO JIMHENHHOCTH UHTerpasia Pumana.
. Cymmpnr [{apOy u ux npocteitmme cBoiictBa. MuTerpansr JapOy.
10. Jlemma [apOy.
11. KputepuliuHTErpUpyEMOCTH.
12. PaBHoMmepHass HempepblBHOCTh. Teopema Kantopa. HMHTerpupyeMoCTbHETIPEPHIBHBIX
GyHKIHA.
13. UnTerpupyeMocTs IpOU3BEACHUS HHTETPUPYEMBIX (DYHKIINH.
14. CBOMCTBO aiINTUBHOCTH ONPEIEIIEHHOTO UHTETpaIa.
15. MaTerpupoBanne HepaBeHCTB. Teopema o cpeaHeM.
16. ®opmyna Hetorona-JleitbHuna.
17. Anuna kpuBoit u popmyiia Jj1sl €€ BEIUUCICHUS.
18. Yucnossie pspl. Cymma psaa. Kputepuit Komm. Heobxoaumoe ycinoBue cXOIMMOCTH.
19. Ilpu3Haku cpaBHEHUS AJIS PSIIOB C MOJOXKUTEIbHBIMU YICHAMU.
20. OCHOBHBIE NPU3HAKU CXOAUMOCTH JUISl PAJOB C MOJOXKHUTEIbHBIMYA YICHAMHU: NTPU3HAK
Hanam6epa, pagukanpHblid npu3Hak Ko, naTerpanbhblil npuzHak Komm.
21. AGcomroTHas U YCIOBHAsI CXOAUMOCTb psiioB. [Ipusnaku JJanam6epa u Kommn ams
a0COJIIOTHON CXOAMMOCTH PSJIOB.
22. Papst JleiiOnuna. [Ipusnak JleitOuuia a1 3HaKoYepe Iy OIUXCS PIO0B.
23. IlpecTaHOBKa 4JIEHOB psifia B A0COJIOTHO U YCIIOBHO CXOJISALINXCS Psiiax.
24. Iloroueuynas u paBHOMepHas cxoauMocTs. Kpurepuii Komm paBHOMEpHON ¢X0OUMOCTH
psnoB. IIpusnak BeliepmrpaccapaBHOMEPHON CXOUMOCTH PSAIOB.
25. Teopema o mepecraHoBKe TmpeaenoB. llowieHHblinepexon K Ipeneily B psaaax.
HenpepreIBHOCTE CyMMBI psija.
26. IlouneHHOEMHTErPUPOBAHUEPSIOB.
27. Ilounennoeaud hepeHupoBaHUEPSIOB.
28. OcHOBHas TeopeMa O CTENEHHBIX psAax. Paamyc u mHTEpBan cXxoaMMOCTH. PaBHOMepHas
CXOAMMOCTB CTEIIEHHBIX PsoB. HempepsIBHOCTh CyMMBI CTEIIEHHOTO Psa.
29. TlouseHHOCUHTET PUPOBAHUE U TP PEepEeHIIMPOBAHUE CTEIICHHBIX PSJIOB.
30. Teopema AGemns.
31. TeopemaBeiiepmrpacca 0 PaBHOMEPHOMITPHOIMKEHUMHEPEPBIBHBIX byHKUIMI
MIOJINHOMAMH.
32. Panwr Teiinopa. Cxogumocts psina Teinopa aist GyHKUMNA ¢ paBHOMEPHO OrpaHMYCHHBIMH

O 00 1 N n K~ W
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pOU3BOIHBIMU. Psibl Teiliopa 111 OCHOBHBIX JIEMEHTAPHBIX (PYHKIIHH.

33. A6ctpakthbiii psand@ypbe. HepasenctBo beccens. CxoaumocTh K HyNt0 K03()(UIIMEHTOB
Dypse.

34. 3aMKHYTOCTb OPTOHOPMHPOBaHHOU cucTembl. PaBencTBo [lapceBais.

35. TpuronomeTpruueCcKasiOpTOHOPMUPOBAHHAsA cucTeMa. Tpuronomerpudeckuiipsaadypee.

36. 3aMKHYTOCTb TPUTOHOMETPUUYECKOM cucTeMbl. CxonuMocTsb psifga @ypbe B cpeiHEM.

37. @opMyIbl Ul HACTUYHBIX CyMM psina Dypse.

38. CxomumocTts psiga Oypre.

10. IEPEYEHDb BOITPOCOB K 3AYETY
He npenycmotpeno

11. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCA

Pa3nen 1. BBenenne B MaTeMaTH4YeCKHii aHAIU3

Tema 1. MHoxecTBa U (QyHKITHH.

CuéTHble MHOKECTBA U UX CBOMCTBA. MOIIIHOCTh MHOECTBA BCEX MOJIMHOMXECTB JAHHOTO
MHO’KECTBA.

Tema 2. Ilone gelicTBUTENbHBIX YUCEIL.

Henonnota noins Q. IlnotHocts Q B R. IIpuHiune! nonHoTs! nois R.

Tema 3. [Ipenen nocienoBaTeIbHOCTH.

OrpaHM4eHHOCTb CXOJISALIEICS 10CIE0BATEIBHOCTH.

Tema 4. [Ipenen GyHKIMN.

beckoneuHo mMaibie U GUHAIBHO OTpaHUYEHHBIC BETUYUHBL. 11X CBOHCTBA.

Tema 5. HenpepsiBHbIC (DyHKITHH.

I'mobGanpHBIE CBOMCTBA: TeopeMa bonbiano-Komum o mpoMeXyToO4HOM 3HAYCHUU U €€ CIIe/ICTBHE.
Teopema BeiiepmTpacca 0 MaKCUMaJIbHOM 3HAYEHHH.

Tema 6. luddepenunpyemble QyHKIHMH.

Huddepenunan,ero cBONCTBa, FTEOMETPUUECKUIN CMBICIT.

Tema 7. OcHoBHBIE TeOpEMBI AUPHEPEHIINATHLHOTO HCUUCTIECHUS.

JlokanbHas popmyna Teitnopa. OueHka 0cTaTOYHOTO YJICHA.

Tema 8. YcinoBus MoHOTOHHOCTH QyHKIMH. HeoOxo1uMble yClI0BUSI BHYTPEHHETO SKCTpEMyMa.

Paznen 3. UnTerpanbHoe ncunciaenue GyHKUMA 01HOM nepeMeHHOM

Tema 9.IlepBooOpazHbie 1 HEONpeIeNEHHBIH HHTErPal.

[ToacranoBku Ditnepa.

Tema 10.0npenenéunslii uuTerpan Pumana.

CpoiicTBa uHTerpana Pumana: aiIuTUBHOCTD 110 Mepe, IMHEHHOCTh, 3aMEHa IEPEMEHHBIX U
MHTETPUPOBAHUE TI0 YACTSM.

Tema 11./[;inHa 1 MEpa YUCIOBBIX MOJIMHOKECTB.

JlInHa 1 Mepa YUCIIOBBIX MOJMHOMXKECTB.

Tema 12. ['eoMeTprUuecKre NMPUITOKEHUS HHTETpAJIA.

HaxosxaeHue 1eHTpoB TSHKECTH (Uryp U Tell, a TaK)Ke — MOMEHTOB.

Pasznen 4. IudpPpepenuunanbHoe ucuncjieHne GyHKIni HECKOJbKHUX MepeMeHHbIX

Tema 13.BemecTBeHHbIE IPOCTPAHCTBA U TONOJIOTHUSI.

CBoiicTBa KOMHNAKTHBIX M  CEKBEHIMAJIbHO—KOMIAKTHBIX IOAMHOKECTB METPUYECKHX
npoctpanctB. Kputepuit kommaktHoctTh B R". CBsi3HBIE MNOJMHOXECTBA TOIMOJIOTHYECKUX
npoctpancTB. CoXpaHEHHE CBSI3HOCTU NMPU HEMPEPBIBHBIX 0ToOpaxeHusx. Teopema boinbano.
Belnykiibie ¥ JINHEWHO-CBA3HBIE IOJAMHOXKECTBA B R

Tema 14.BexTop-(yHKIIMH MHOTHUX TIEPEMECHHBIX.

ITlytu u xpusble B R", [71MHA KpUBOH, KacaTeabHas K KPUBOM.
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Tema 15.[1penensl, HENPEPHIBHOCTD, YACTHBIE MPOU3BOAHBIE U TU(EepeHITHAIBI.

@®opmyna Telnopa ans TIIagKUX YHCIOBBIX (YHKIMH MHOTMX T€peMeHHBIX. Bropoii
muddepeHnran 4YUCIOBOW (QYHKIMM MHOTHX IepeMeHHbIX. DOpMyIHpPOBKH TEOPEMBI O
nokanbHOM jauddeomopdusme u Teopembl O HessBHOW (yHKIMM U e€ nuddepeHuuane.
KacarenpHast miockocth K TmoOBepxHocTAM B R, omnpeneneHne U crnocoObl 3alaHusl.
Heo6xonumble U 10CTaTOYHBIE YCIOBUS (YHKUMOHAIBHOM 3aBHCHMOCTH YHCIIOBBIX (YHKLUH
MHOTHUX IT€PEMEHHBIX.

Tema 16. VccnenoBanue SKCTPEMYMOB YHCIOBBIX (DYHKIIMI ¢ TOMOIIBIO MPAaBUIIa MHOXKHUTEIEH
Jlarpanxa.

I'mankue MHOrooOpa-3us B R", HeocoOble MHOrooOpas3us. YCIIOBHBIN JIOKAIbHBIH 3KCTPEMyM
YHICIIOBOM (PYyHKLIMN MHOTUX MEPEMEHHBIX, IPUMEPHI.

Paszpnen 5. UnciioBbie psiabl

Tema 17. HecoOcTBEeHHBIE UHTETPATIBI.

HecoGcTBeHHbIe HHTETPAIBI IO OECKOHEUHOMY MPOMEXYTKY M OT HEOTPaHWYCHHBIX (DYHKIIHH,
BBIYHCJICHUE NHTErPAJIOB.

[Ipu3Haky CXOQMMOCTH HECOOCTBEHHBIX MHTEIPajioB. AOCOIIOTHAS U YCIOBHAs CXOAUMOCTh
Tema 18. Ywucnosie psiabl.

3nakouepenyrommecs psabl. Teopema JleiiOHua. AGCOTIOTHO U YCIIOBHO CXOJISIIIHECS PSIBIL.
[Tpusnaku AGens, Jupuxie.

Apudmernueckue onepanuy HaJ CXOAAIUMHUCS psaMi. beckoHeuHble TPOU3BEICHHS U UX
CXOAMMOCTB. J[BOHBIE M TOBTOPHBIE psabl. CyMMUPOBAaHUE YHUCIIOBBIX PSAOB.

Pasnen 6. @yHKIIHOHAIBbHBIE MOCI€10BATEIbHOCTH M (PYHKIIMOHAJIbHbIE PS/AbI

Tema 19. ®yHKUMOHAIBHBIE TOCJIEIOBATEILHOCTH U PSIBI.

[TpumeHeHue psa0B B MPUOIMKESHHBIX BBIYHCICHUSAX.

Teopema Beiiepmtpacca o0  paBHOMEpPHOM  NPUOMMKEHUM  HENPEephIBHOM  (yHKIMU
MHOTOYJICHAMH.

Tema 20. Psaasr @ypse.

3aMKHYTOCTh M [OJIHOTa  OPTOHOPMHUPOBAHHBIX  CUCTEM.  YCJIOBHUS  IOYJIECHHOIO
i depeHIMPOBaHUS U HHTETPUPOBAHUS.

[IpeobpazoBanne Dypre. CpoiictBa mnpeodpazoBanusi Dypee. I[lonstue 006 oOpaTHOM
npeoOpazoBanuu Oypwe. UnTerpan Oypee.

12. YYEBHO-METOANUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITIJIMHBI

a) CnMcoK peKoMeHyeMoil JTuTepaTypsbl
OcHoBHasi MTEepaTypa:

1.1. Unbun, B. A. Martematnueckuit ananus B 2 4. Yacts 1 B 2 kH. Kuura 1 : yueGHUK 11 By30B /
B. A. Unwun, B. A. CanoBanunit, b. X. CennoB. — 4-e uzj., nepepad. u gon. — Mocksa :
WznatensctBo FOpaiit, 2023. — 324 ¢. — (Briciiee obpazoBanue). — ISBN 978-5-534-07067-5. —
Tekcr : anextponHsiii / OOpa3zoBarenbHas matdopma FOpait [caiit]. —
URL: https://urait.ru/bcode/513351

1.2. UnbuH, B. A. Marematndeckuit ananu3 B 2 4. Yacts 1 B 2 ku. Knura 2 : yuyeOHUK 1711 BY30B /
B. A. Unbun, B. A. CanoBaununii, b. X. CennoB. — 4-e u3., nepepad. u gon. — Mocksa :
WznarensctBo KOpaiirt, 2023. — 315 ¢. — (Bricmiee odpazoBanue). — ISBN 978-5-534-07069-9. —
Texcrt : anexTpoHHbI / Obpa3oBarenbHas iatdopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/513352
2.1. CagoBHuyas, 1. B. Marematudeckuii aHanmu3: onpeeseHHbIi naTerpai B 2 4. Yacts 1 : yuebHoe
nocobue st By30B / W. B. CanoBuuuas, E. B. Xopommiosa. — 2-e u3j., nepepad. u 101, —
Mocksa : U3narensctBo FOpaiit, 2023. — 242 c. — (Bsicmiee o6pazoBanue). — ISBN 978-5-534-
05714-0. — Texkct : anexktpoHHbIi / ObpazoBarenbHas mwiatdopma FOpait [cailt]. —
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URL.: https://urait.ru/bcode/515248

2.2. CanoBuuuas, M. B. MaTtemaTuyeckuii aHaimu3: onpeesieHHbI uHTerpai B 2 4. Yacts 2 : yueOHOe
nocobue st By30B / WM. B. CanoBanuas, E. B. Xopommiosa. — 2-¢ u3j., nepepad. u 101, —

Mocksa : M3natensctBo FOpaiit, 2023. — 199 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-
06672-2. — TekcT : anekTpoHHbIH / ObpazoBarenbHas mwiatdopma FOpait [caiiT]. —

URL: https://urait.ru/bcode/515294

Jlono/JIHUTeIbHAS JIUTepaTypa:
1. lemunosuu B.I1. COopHUK 3334 U yIpa)XHEHHU 110 MaTeMaTHYECKOMY aHaIu3y : Ais (Qu3. U MeX.-
MateM. crietl. By30B / lemunoBud bopuc [1aBnoBuu. - 10-e uzn., ucnp. - Mocksa : Hayka, 1990. - 624
c.: . - ISBN 5-02-014505-X (B mep.) : 1.40.
2.1. BenbmucoBa C. JI. Pemenue 3aiady mo maTeMaTHYECKOMY aHAIHM3y [DIEKTPOHHBIN pecypc| :
y4e0. mocobue a1 kypca uHxk.-¢pu3. dak. Beicokux TexHojorui: B 3 4. Y. 1 / C. JI. BenbMucosa,;
Ynl'Y. - DnexrpoH. TekctoBble maH. (1 daitm : 2,42 MO6). - VuesHoBck : Yal'y, 2011. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/230
2.2. BenbmucoBa C. JI. Pemenue 3aady mo maTeMaTHYECKOMY aHAIHM3y [DIEKTPOHHBIM pecypc| :
y4e6. mocobue misa cryaeHtoB 1 kypca UOOBT : B 3 u. Y. 2 / BenbmucoBa Ceetiiana JIbBOBHa;
Ynl'Y. - DnekrpoH. TekctoBble maH. (1 daitm : 3,85 MO6). - VuesHoBck : Yal'V, 2013. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/239
2.3. BenbmucoBa C. JI. Pemenue 3aiady mo maTeMaTHYECKOMY aHAIHM3y [DIEKTPOHHBIM pecypc| :
yue6. mocodwue. Y. 3 / C. JI. Benbmucona; Yal'Y, UODBT. - DnektpoH. TekcToBbie naH. (1 daiin :
3,07 MB). - YubsiHOBCK : YaI'Y, 2016. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/244
3.1. BensMmucona C. JI. Matematudeckuii ananus : yue6. mocodue: B 2 4. Y. 1 / C. JI. Benbmucosna, C.
B. YepBoH. - YapsaHoBck : Yil'Y, 2009. - UMeercs nied. aHaior. - DJIEKTPOH. TEKCTOBbIE AaH. (1
daiin : 8,34 MO). - Pexxum noctyma: DbC Yul'V. - TekcT : 371eKTpOHHBIMN. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/228
3.2. BenpMmucona C. JI. MatemaTudeckuii aHaiau3 [ DJIEKTpOHHBIN pecypc] : ydel. mocodue aJis By30B :
B2 4. Y.2/C.JI. Benbmucona, C. B. UepBon; Yul'V. - DnektpoH. TekcroBeie naH. (1 daiin : 10,1
MO). - YabsHoBCK : Yal'Y, 2009. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/229

Y4eOHo-MeTOAUYECKAs INTepaTypa:

1. MeTtoanieckue yKa3aHus il CAMOCTOSITEIbHONW PaObOThI CTYIEHTOB IO TUCIIUTIIINHE
«MatemaTuueckuil aHaiaM3» 1o HanpasieHuto Oakanaspuara 28.03.02 «Hanounxenepus», 27.03.02
«Ymupasnenue kauectBom», 20.03.01. «Texnochepnas 6e3omacuocts», 21.03.01 «Hedrerazosoe
nenoy», 27.03.05 «MunoBatukay», 23.03.02 «HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE KOMITJIEKCHD) /
B.T'. Bypmucrtposa; Yal'V, dak. MmareMaTKu, HHPOPM. U aBUALl. TEXHOJIOTUH. - YIIbsIHOBCK : Yal'VY,
2019. - 3arn. ¢ ’kpana; HeomyOnukoBaHHBIHM pecypc. - DneKTpoH. TekcToBble naH. (1 ¢aiin : 234 Kb).
- Pexxum noctyna: OBC Yal'V. - Tekcrt : 3neKTpoHHBIH. —

URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6905
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0) [Iporpammuoe odecnieuenne:MoitOduc Crangaptaeiii, AnsT Pabouas ctanus 8.
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Ipodeccnonanbubie 6a3bl JAHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DJIeKTPOHHO-0UOTHOTEYHBIE CHCTEMBI:

1.1. Hudporoii odpazoBatenbHblil pecypc IPRsmart : a5ekTpoHHO-OMOIHOTEYHAS CHCTEMA :
caiit / OOO Komnanus «Ai# [Tu Ap Menunay. - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum nocrymna: aist 3aperucTpup. mnoiyib3oBarenei. - Tekcr :
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ANEKTPOHHBIMN.

1.2. O6pasosarenphas miardopma KOPAUT : 06pa3oBaTenbHEIi pecypc, MeKTPOHHAs
6ubmmoTeka : caiit / 000 Diextpontoe m3gatensctBo KOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — PexxumM qocTyna: 1uis 3aperiucTpup. mojb3oBaTeiieit. - TEKCT : 3IeKTPOHHBIMH.

1.3. basza nanHbIX «OaekTpoHHad 6nbaroTeka Texuuueckoro BY3a (ObC «Koncynbrant
CTYZACHTa») : DIIEKTPOHHO-OnOMMoTeuHast cucrema : caidt / OOO [lomurexpecype. —
Mocksa, [2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum nocryna: s
3apETUCTPUP. NOIb30BaTENEH. — TEKCT : ANEKTPOHHBII.

1.4. KoHcynbTaHT Bpada. DJEKTpOHHAS METUIIMHCKas OuOnmoTeka : 0a3a JaHHBIX @ CalT
/ OOO Bpicmiass mkoma OpraHu3allid W YIPaBICHUS 3/ApaBooxpaHeHHeM-KoMITeKCHBIN
MEIUITMHCKHNA KOHCANTHHT. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTyTa: JUIsl 3apeTucTpup. moJib3oBarenen. — TEeKCT : 3EeKTPOHHBIH.

1.5. Bosbinas MenuiuHCKas OUOJIMOTEKA © AJIEKTPOHHO-0MOIMOTeuHas cuctema : caidt / OO0
Bykan. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pgocryma:
JUISL 3apeTHCTPUp. NOJIb30BaTeNei. — TeKCT : AIeKTPOHHBIMH.

1.6. OBC Jlanb : anexTpoHHO-0nOMMoTeuHas cuctema : caidt / OO0 OBC Jlanb. — CaHKT-
[leTepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum moctymna: mis 3aperucTpup.
nojb3oBaTtene. — TEeKCT : AIeKTPOHHBIH.

1.7. ObC Znanium.com : 3JIeKTpoHHO-OnOMHMOTEeYHAas cuctema : cailt / OO0 3HaHHyM. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexxum goctyna : ajis 3aperucTpup.
II0JIb30BaTelIel. - TEKCT : 3JIEKTPOHHBIN.

2. KoncyasTantllaroc [OnexTpoHHBI  pecypc]:  cmpaBoyHas ~— MpaBoBasg  CHCTEMA.

/000
«Koncymwsrant [1nrocy - OnekrpoH. paH. - Mocksa : Koncymsrantl Inroc, [2024].

3. eLIBRARY.RU: HayuHas snekTpoHHas Oubnuoteka : caiitr / OO0 «Hayunas
OnektponHas bubnuoreka». — MockBa, [2024]. — URL: http://elibrary.ru. — Pexum
JOCTyna : AJisl aBTOPU3. MOJIb30BaTesel. — TeKCT : AIeKTpOHHBIH

4. @epepaiabHas rocyaiapcrBeHHas HHpOpMAMOHHASA cucTeMa

«HauuonaabHas
JJIeKTPOHHAsSI OMOIMOTEKAY : AJIeKTpOHHAs OubnmoTeka : caiit / ®I'BY PI'B. — Mocksa, [2024]. —
URL: https://H36.p¢h. — Pexum noctyna : s nojb3oBareneit HayuHoi 0ubianotexu. — Tekcr :
JJIEKTPOHHBIN.

5. Poccuiickoe o6pa3oBanne : ¢penepanbublii moptaa / yupeautenb @AY «DULTO». — URL:
http://www.edu.ru. — TekcT : 3JIeKTpPOHHBIH.

6. DnexkTponHas 6udauoreuHas cucrema Yal'y : Moaynas «IeKTpoHHAsT OMOTHOTEKA»
ABUC Mera-ITPO / OO0 «Jlara Dxcrpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum

A0CTyIMa : JJI MoJIb30BaTeIeh Haquoﬁ oubmmoreku. — TekcT : 3J'ICKTpOHHBII7L

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI:
Aynuropun 1uis MPOBEIEHUS JIEKINM, CEMUHAPCKUX 3aHATUMN, JJI IPOBEAEHUS TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaliu, FPyNIOBBIX U HHANBUAYAIbHBIX KOHCYJIbTAIUH.
AyIuTopuM YKOMIUIEKTOBAaHbI CIIEHUAIM3UPOBAHHON MeOenblo, y4eOHOM JOCKOiA.
[Tomemenust a8 caMOCTOATENBHON pabOTHl  OCHAIEHBI KOMIBIOTEPHOW TEXHUKOH C
BO3MOKHOCTBIO TMOJKIIIOYEHUsI K ceTH «MHTepHeT» M obecneueHueM JO0CTyna K 3JIEKTPOHHOMH
MH(POMaLIMOHHO-00pa30BaTeIbHON Cpelie, ANEeKTPOHHO-OMOIMoTeuHol cucreme. [lepedenp
00OpyZIOBaHUs, HCIIOJIB3YEMOrO B Y4eOHOM IIpoIlecce, YyKa3blBaeTCsl B COOTBETCTBUH CO
CBEJCHUSIMH O MaTEpUAIbHO-TEXHUYECKOM O0ECIeYeHUH W OCHALIEHHOCTH 00pa30BaTeIbHOTO
mpolecca, pasMelIeHHBIMH Ha oduuuansHoM caiite Yal'V B pasnmene «Csenenus 00
o0pa30BaTeNbHON OpraHu3alum.

14. CHEHUAJIBHBIE YCJIOBUA JISA OBYYAIOIIINUXCA C OTPAHUYEHHBIMHA
BO3MOXHOCTAMMU 310POBbsI
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B cimyuae HeoOXomuMocTH, OOydYalOMIMMCS W3 4YHCIA JUI C OTPaHMYCHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsI (110 3asBJIEHUIO OOydarollerocs) MOTYyT IpeajgaraTbCs OJIHU U3
CIENYIONINX BAPHAHTOB BOCHPUATHA HWHPOpPMAIMKM C yYETOM HUX HWHIUBUIYaTbHBIX
NCUX0(U3UUECKUX OCOOEHHOCTEM:

— IS JIUIL ¢ HapYIICHUSIMU 3pEHUS: B IIe4aTHOH (opme yBenuueHHBIM pH(TOM; B hopme
AJIEKTPOHHOTO JIOKyMeHTa; B Qopme ayauodaiina (mepeBoa y4eOHBIX MaTepHajoB B
aynnodopmar); B medatHOH (opme Ha s3bike bpaiins; WHIUBHIyanbHBIE KOHCYJIBTAlUU C
MpUBJICYEHUEM TU(IIOCYPIOTIEPEBOAUNKA; MHIANBUAYIbHBIC 3aJ[aHUsI U KOHCYJIbTAIINH;

— JUIS JIMI] C HapyIIeHWsSMH Ciyxa: B TedaTtHOH ¢Qopme; B dopme 3IEKTPOHHOTO
AOKYMCHTA, BUACOMATCPHUAJIBLI C CY6TI/ITpaMI/I; HHIAWBUIYAJIbHBIC KOHCYJIbTAlUN C IPUBJICUCHUEM
CypIONepEeBOAYNKA; WHANBUIYaIbHbIC 331aHUs U KOHCYIIbTAIINY;

— Jid JIMO C HAapYUWCHHUAMHU OIIOPHO-ABUIaTCIIBHOTO aIrapara: B eYaTHOH (1)opMe; B
¢dopmMe HIEKTPOHHOIO JOKyMeHTa; B (opMme aynuodaiina; HHIUBUAyalbHBIE 3alaHUs U
KOHCYJIbTallH.

Pazpabotunx W noueHTt kadeapsr Mopososa E.B,

a) Cnucok peKoMeH1yeMoii JuTepaTyphbl

OCHOBHasl

1. Uneun B. A. Marematuueckuii aHaim3 B 2 4. Yacts 2 : yueOnuk / B. A. Unsun, B. A. CanoBanunid, b. X.
CenmoB. - 3-e wu3n. - MockBa : IOpaiir, 2024. - 324 c. - (Beicuiee o6pasoBanme). - URL:
https://urait.ru/bcode/536012 . - Pexum noctyma: DneKTpoHHO-OMOMHMOTEewYHass cucrema FOpait, s
aBTOpH3. Tosib3oBaTenen. - ISBN 978-5-534-09085-7 : 1339.00. / .— ISBN 0 527495

2. Uneun B. A. Matematndeckuii aHainu3 B 2 4. Yacte 1 B 2 kH. Knura 2 : yueOnuk / B. A. Unbun, B. A.
CanoBuuunii, b. X. Cennos. - 4-e usn. ; nep. u gon. - Mocksa : FOpaiit, 2024. - 315 c. - (Bricuiee
oOpazoBanue). - URL: https://urait.ru/bcode/538113 . - Pexum nocryna: DIeKTpOHHO-OMOIMOTEUHAs
cucremMa IOpaiit, ans aBTopu3. mosb3oBaTeneil. - ISBN 978-5-534-07069-9 : 1299.00. / .— ISBN
0 527496

3. CapoBHuuas M. B. Maremarnueckuil aHanu3: onpeaeiaeHHbIM nHterpai B 2 4. Yacts 1 : yueOHoe
nocobue / Y. B. CagoBuunyas, E. B. Xopommiosa. - 2-e u3z. ; nep. u goi. - Mocksa : FOpaiit, 2024. - 242 c.
- (Beicmiee oOpazoBanme). - URL: https://urait.ru/bcode/539812 . - Pexum goctyma: DIEKTPOHHO-
6ubnuoreynas cucrema FOpaiit, Ui aBTopus. nonb3osareneil. - ISBN 978-5-534-05714-0 : 1039.00. / —
ISBN 0 527462

4. CanoBunvas M. B. MaremaTnueckuii aHanu3: OoNpeaeieHHbIM uHTerpaid B 2 4. YacTe 2 : yueOHOE
nocobue / U. B. Canosuuuas, E. B. Xopommumoga. - 2-e u3n. ; nep. u goi. - Mocksa : FOpaiit, 2024. - 199 c.
- (Bpiciiee ob6pazoBanme). - URL: https://urait.ru/bcode/539856 . - Pexum goctyma: DIeKTPOHHO-
6ubnuoreuynas cucrema FOpailt, s aBTopu3. nonb3oBateneil. - ISBN 978-5-534-06672-2 : 889.00. / .—
ISBN 0 527460

JlomosiHUTEIbHAS

1. Benbmucora C. JI. Pemenne 3amad mo MaTeMaTUUYECKOMY aHalu3y : yueb. mocobue misi 1 kypca
uHK.-pu3s. ¢ak. Beicokux TexHonoruii: B 3 u. Y. 1 / C. JI. Benbmucona ; Yal'VY. - ViuesHoBck : Yal'V,
2011. - 36 c. - bubmuorp.: ¢. 36./.— ISBN 1 184099

2. BenpmucoBa Csetiiana JIbBoBHa. Perienue 3amad mo MareMaTH4eCKOMY aHanu3y : yuel. mocobue amns 1
kypca UOOBT. Y. 2 / C.JI. Benbmucosa ; Yal'V. - Viesnoscek : Yal'V, 2013. - 67 c. - bubnuorp.: c. 66. /.—
ISBN 1 194261

3. Benbmucona, C. JI. Pemenne 3agau mo MareMaTu4eckoMy aHanu3y : yueb. mocobue. Y. 3 / C. JI.
Benapmucora. - YubsiHoBck : Yal'V, 2016. - 52 c¢. - bubmmorp.: c. 51. - bubnuorp.: ¢. 51. / .— ISBN
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3 17563

y4eOHO-MeTOANYecKas

1. MopozoBa E. B. MeTtoauueckue ykazaHusi JJIsl CaMOCTOSITEIIbHON pabOTHl CTYACHTOB IO TUCIHTUTHHE
«MaremMaTuueckuii aHaiu3» Ui CTYJIEHTOB | Kypca HMHXKEHEpHO-QU3M4ecKoro (akylbTeTa BBICOKUX
texnonoruii / E. B. Mopo3oBa, JI. A. TumkaeBa ; YmupsH. roc. yH-T, UDDBT. - 2022. - 14 c. -
HeonybnukoBanusiii pecypc. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/14024. - Pexum
nocryna: 9bC Yal'y. - Tekcr : anekrpoHHslit. / .— ISBN 0_476646.

CornacoBaHO: /
Benymuii cnenrammct _OOIT [HameeBa A.D. / Lﬁé e [l LY
(MonxcHocTs paboTHHKA HayuHOH OHONHOTEKH) (PHO) (noamnwucek) ~ ° (mara)
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