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1. HEJIM U 3AJAYU OCBOEHUSA JUCIUIIJIMHbI

Lens mucumrmnbbl "MaTteMaTHueckuil aHanu3" - O3HAaKOMIIEHHE C (yHIaMEHTAIbHBIMU
METOAAMHU HCCIIEI0BaHMsI MEPEMEHHBIX BEJIMYMH MOCPEICTBOM aHaln3a OECKOHEYHO MalblX,
OCHOBY KOTOPOTO COCTaBJISIET TEOPHsI TU(PEPEeHIINATHLHOI0 U HHTETPATHHOTO HCUHCICHUH.
Hean
LenssmMu yueOHOM AUCITUTUIMHBI SBIISFOTCS:
1. oBnageHye HauyaNbHBIMU 3HAHUSMU 110 MAaTEMATHYECKOMY aHAJIN3y, HEOOXOIUMBIMU
JUISL U3YyYEeHMSI IPYTUX JUCLMILINH CIIELUaIbHOCTH;
2. pa3BUTHE HABBIKOB PELICHMS 33Ja4 10 MaTEMaTHUYECKOMY aHAIM3Y.
3amaun
OCHOBHBIMU 3371a4aMH y4€OHOM TUCLMITIIMHBI SBISIOTCS:
1. dbopmMupoBaHue y CTYJJCHTOB KOMITJICKCHBIX 3HAaHHI 00 OCHOBHBIX CTPYKTYpPax aHaJIH3a,
2. npuoOpeTeHre CTYJeHTaMHd HaBbIKOB W YMEHUH 10 PpELIeHHI0 MPOCTeHIIMX 3ajad
MaTeMaTUYECKOT0 aHAIN3a.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII:

JucuurunHa sBisieTcs 00sA3aTeNIbHOM M OTHOCHTCA K 00s3aTenbHOM vactu Onoka bl
«ducoumunbl  (MOJYJIM)» OCHOBHOM mpo¢ecCHOHaIbHOW 00pa30BaTeNbHONM POrpaMMBI
(OIIOII), ycranaBnuBaeMoil By3oM. JlaHHas AMCLUIUIMHA SBJISETCA OJAHOM M3 MPOQMINPYIOIINUX
JUCHIUTUTMH B CUCTEME MOJATOTOBKH OakanaBpa mo Hamnpasienuto 28.03.02 «HanounxeHnepus».
OHa aIeKBaTHO 3HAKOMUT CTYAECHTOB CO CJIEIYIOLUIMMH Pa3/ielaMid U METOAAMU MaTeMaTUKH (B
COOTBETCTBUU C YTBEPKICHHBIM CTaHIaPTOM):

- pOJIb MAaTEMATHKH;

- IOHATHUS MHOXECTBA, YUCJIa, QYHKIUH, T0CIE0BATEIbHOCTH, IIPEEIa;
- 3JIEMEHTHI MATEMAaTUYECKOTO aHAJIN3a;

- tuddepeHimanbHoe HCUUCiieHne QyHKINI OAHON IepeMEHHOMT;

- HHTETpajJbHOE UCUHCIeHNE GYHKLIUN OJHON epeMEHHOM.

OObexkTaM M3y4eHHUs] B JAaHHOW IUCHMIUIMHE SBJSIIOTCS, mpexnae Bcero, pynkuumu. C  ux
MOMOIIBIO  MOTYT OBITh CQOPMYJIHMPOBaHBl KaK 3aKOHBl HPUPOABI, TaK U pazHOOOpa3HbIE
IPOLECCh, MpOUCXOAdmue B TexHHKe. OTcioga OObEKTHBHas Ba)XHOCTh MaTEMAaTUYECKOTO
aHaiM3a Kak cpescTBa u3ydeHus QpyHkuuil. J(ucuunianna yuraercs B 1-oM u 2-om cemectpax 1-
Oro Kypca CTy/IeHTaM OYHOI (opMbl 00y4EHHS.

JucuumuiHa «MaTeMaTH4ecKuid aHanu3» 0a3upyercsl Ha 3HAHUSAX U YMEHUSX, MOJyYEHHbIX
CTYJEHTaMH B LIKOJIE.

Pe3ynpTaThl OCBOCHMS IUCLMILIMHBI OyAYT HEOOXOIMMBI Ul JalibHEHIero mpoiecca
o0ydeHHs B paMKax MO3TamHOro (OpMUPOBAaHUS KOMIETEHIMH MpU H3YYEHHUU CIIEAYIOLINX
CHEUAJIbHBIX JUCLIMILINH:

e ®dusuka
Teopus BEpoATHOCTEN U MaTeMaTHYECKasl CTaTUCTHKA
JuddepennunanbHble ypaBHEHUS U IUCKPETHAS MaTeMaTuKa
MarepuanoseneHue
Komno3unmonnsie Marepuansl. MeTamioMaTpuiHbIe, C IOJMMEPHON MaTpULIen
BbIcOKOBaKyyMHBIE TEXHOJIOIMYECKHUE ITPOLIECCH] B HAHOMHKEHEPUN
MarepuranoBeieHUE HAHOMATEPUAIOB U HAHOCUCTEM
DU3NKO-XUMUYECKUE OCHOBBI HAHOTEXHOJIOTUI
TexHonornuecKkne CUCTEMbI B HAHOTEXHOJIOTHSIX
CucreMsl ynpaBieHUs TEXHOJIOTUYECKUMU IPOLIECCAMU
DNEeKTPOTEXHUKA U AIEKTPOHUKA
[IpuknagHas MexaHuka
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e OcHOBBI HAHOTEXHOJIOTHI U HAHOMATEPUAJIOB
e CrTpyKTypa U CBOMCTBAa METANIMYECKUX HAHOMATEPHAIIOB

a TaKKC JIA IPOXOXKIACHUSA y’-ICGHBIX 1 MMPOU3BOJACTBCHHBIX IMPAKTHK, HpOGKTHOfI JACATCIIBHOCTH
u Hay‘lHO'I/ICCJIC,HOBaTCHBCKOﬁ pa6OTBI, FOCY,I[&pCTBCHHOfI HTOTOBOM aTTeCranuu

3. IEPEYEHb I[INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUSA 11O JUCIUIIJINHE
(MOAYJII0), COOTHECEHHBIX C INTAHUPYEMBIMH PE3YJIbTATAMHU
OCBOEHHMA OCHOBHOMU ITPOPECCUOHAJIBHOU OBPA30BATEJIbHOU

IMPOI'PAMMBbI

Koa u HaumeHoBaHue
peajiu3yeMoii KoMIeTeHIHH

IlepeyeHb MIAHNPYEMBIX Pe3yJbTATOB 00Y4YeHHS 110
AMCUHMILINHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIEeTEeHIIU

OIIK-1

Criocoben pemiarsb 3a/1aun
npodeCcCHOHAILHON
JCSITEIbHOCTH Ha OCHOBE
PUMCHCHHS
€CTECTBEHHOHAYYHBIX u
0O0IIeNHKEHEPHBIX 3HaHUH,
METOJ/IOB MaTeMaTHYECKOTO

aHajIn3a 1 MOACIIMPOBAHUA

3HATh:

MHOXECTBA W (DYHKIMH, TOJE IEHCTBUTEIHHBIX
YHCeN, Mpeien MOCIeI0BaTeIbHOCTA U (YHKIINH,
HENPEPBIBHOCTh  (DYHKIMM, TOYKH  pa3pbiBa,
mubdepennupyemas  GyHkius, auddepeHuuan,
MIPOM3BO/IHAS, MOHOTOHHAsI (DYHKIIHS, SKCTPEMYM,
BBIITYKJIOCTh, TOYKH IEPEruda, aCHMITOTHI;

MHOXXECTBA M (DYHKIMH OJHOM M HECKOJBKHX
NIEPEMECHHBIX, TOJIC JCHCTBUTEIBHBIX YHCENl M €ro
MIOJIMHOYKECTBA, BEIIECTBEHHOE BEKTOPHOE
MPOCTPAHCTBO M EBKJIHMJIOBY TOMOJOTHIO B HEM,

npelnen  MOCIEeI0BaTeNbHOCTH W (PYHKIHH,
HENPEPBIBHOCTH (DYHKITUH, TOUKH

paspbiBa, nudpepeHIpyeMOCTh byHKIMH,
muddepennuan, TEpPBOOOpPa3HYI0O M HHTETpal

Pumana ¢yHKUUM OIHOW NEepeMEeHHOW, Mepy Hu
JUIMHY ITOJMHOKECTB BEIIECTBEHHBIX YUCEIL.

yMeTh:
BBIUMCIIATH ~ NIPENEabl  MOCIEA0BATEIBHOCTEH,
IpeAeNbl  PalMOHAIBHBIX W  UPPaLMOHAIBHBIX
BBIPAKCHUI;
HaxOJHUTh IIpEAEIIb (packpbIBaTh
HEOIPEJCIEHHOCTH)  HEMOCPEACTBEHHO U C
IIOMOILIBIO TaOJIMYHBIX JKBUBAJICHTHOCTEH,

npaBuia Jlonurans u hopmysnsl Teimnopa;
HaXOJUTh TOYKH pa3pbiBa QYHKIMH U ONPEAETATH
WX THIT;

uccleoBaTh (PYHKIMHM C TMOMOUIbIO MPOU3BOAHOM
U CTPOUTH UX TpaduKy;

HaxXoAWTh  MepBOOOpasHblE U HHTErpalsl
3JIEMEHTapHBIX (PYHKIIMIA;

HaXOJIUTh IIPEIEIIbI (packpbIBaTh
HeonpeaeNEHHOCTH) byHKIUH MHOTMX
[IEPEMEHHBIX;

HaxXOAUTh  OJKCTPeMyMbl  (YHKIMH  MHOTHX
IIEPEMEHHBIX;
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WCCIICZIOBATh YUCIIOBBIE PSABI HA CXOJAUMOCTb.

BJIA/1€Th:
TeXHUKON nuddepeHnrpoBanuss GyHKIHA OJIHOM
MEepPEMEHHOM: OPUMEHSTh MIPaBUIIO
muddepeHIMpoBaHns CIOKHON (QYHKIIUU, METOJ
JOTapuUPpMHIECKOTO nudepeHIpoBanus,
i epeHIMpPoBaTh MapaMETPUIECKA U HESBHO
3ajaHHble  (DYHKIMHM, HaXOAUTh IPOU3BOIHBIC
BBICIITX TOPSI/IKOB;
TEXHHUKOU MHTETPUPOBAHUS 3JIEMEHTAPHBIX
byHKIHIH;
TEXHUKOU mQepeHITMPOBAHUS GyHKIMMI
HECKOJIbKUX TICPEMCHHBIX: TMPUMEHSATh IPABUIIO
Qg epeHIpOBaHUS CIIOKHOMU ¢byHKINY,
i epeHIMpPoBaTh MApPaMETPUUYECKA U HESBHO
3amaHHbie  (pyHKIMM, HaXOAWTh IuddepeHITraIbI
BBICIIMX  TOPSJIKOB; TEXHHKOW  MPUMCHEHHUSI
Qg depeHIpOBaHUS " WHTETPUPOBAHUS
CTETICHHBIX PSJIOB JIJISl HAaXOXJCHUS HX CYMM, B
TOM YHCJIE JJI1 CYMMHUPOBAHHS YHCIOBBIX PSIZIOB.

4. ObIIAA TPYAJOEMKOCTDH JUCHHUTIIJINHBbI
4.1. O6beM THCHMILIMHBI B 3a49eTHBIX equHHIAX (Bcero) -83E.

4.2. O0beM TUCHUILTHHBI 0 BUAAM y4eOHO# padoTsl (B yacax):

. KouaunvecTBo 4acoB (popma oGyuennss  ounas )
Buj yuebHoii
PaBOTHI Bcero no B T1.4. mo cemecTpam
IVIAHY 1 cemecTp 2 cemecTp 3 cemecTp
1 2 3 4 5)

KonrakTHas pabora 102/102 54/54 48/48
00ydJaromuxcs ¢
npernojiaBaTeaeM
AyIuTOpHBIC 102/102 54/54 48/48
3aHATUS:
e Jlexmuu (B T.94. 0 34/34 18/18 16/16

[TpID)*
® TpPaKTHYECKHE 68/68 36/36 32/32

CEeMHHApPCKHe

3aHsTHs (B T.4. 0

[TpID)*
e jabopaTopHbIe

paboThI,

MPAKTUKYMBI (B

T.4. — [IpIT)*
CamocrosTenbHas 114/114 54/54 60/60
pabora
Texymui KOHTPOJIb 2 KOHTPOJIbHBIE | 2 KOHTPOJIbHbBIE
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(KOJIMYECTBO U B
KOHT.paborTa,

KOJUTOKBUYM,pedepar)

paboThl

paboThI

KypcoBas pabota

Buer
MIPOMEKYTOUYHOM

aTTecTanuu (3K3ameH,

3a4er)

7272

36/36

36/36

Bcero yacoB no
UCLAIINHE

288/288

144/144

144/144

*B cnyuae neoOX00UMOCMU UCNONb308AHUA 8 YYEOHOM npoyecce YaACMUYHO/UCKIIOUUMENbHO
OUCMAHYUOHHBIX 00pA308aMENbHBIX MEXHONIO02UN 6 mabauye uepes Cileul YKA3bl8Aemcs

Koauvecmeo 4acoe pa6ombl

HIIC ¢ obyuarowumucs 0

OUCMAHYUOHHOM (hopmame ¢ NPUMEHeHUeM JIeKMPOHHO20 00YYEeHUsL.
*yacwl [Ipll no oucyuniune ykazvigaromes ¢ coomgeemcemauu ¢ YII, 6 cnyyae, ecau oucyuniuHotl
NPeOyCMOMPEHO  BbINOIHEHUE OMOCIbHLIX JJIEeMEeHmos pabom,
npogheccUoHaNbHOU 0esimeNbHOCHbIO 00YYAIOUUXC.

nposedeHUs. 3aHAMUL 8

CBA3AHHBIX ¢  OyOywerl

4.3. Copepxanue 1McUMIIMHBI (Moay.s.) Pacnipenesienue 4acoB 1o reMaM U BUIaM
y4eOHoi1 padoThI:

dopma o0yueHus Oo4YHasg
Buapl y4eOHBIX 3aHATHI dopma
AyaANTOpHBIE 3aHATHS TeKyle
HasBanue u Bcer npaKTuyec 3ansTud B Camocrostrens ro
Jabopart Has padoTa
pa3/ieJioB U TEM (1} JIEKI KHe op-nast l/IHTuepaKTPIB KOHTpO
" vy | patora | Moo
3HAHMU
1 2 3 4 5 6 7
Pa3nes 1. BBenenne B MaTeMaTH4YeCKHI aHATH3
1. MHuoxectBa u | 7 1 2" 2 4
byHKIIMN
2. [Tone | 7 1 2 4
JIEWCTBUTEIIbHBIX
yucell
3.IIpenen 10 |2 4 4
IIOCJIEI0BATEIIbH
OCTH
4, Mpemen | 10 |27 4 4 4
byHKIUNA
5.HenpepsiBHble | 8 2" 2" 2 4
byHKIUNA
Pasnea 2. luddepennuanbHoe ucunciaeHue GyHKIMi 01HOM nepeMeHHOoM
6. 10 |2 4 4
Auddepenuupye
MbIe QYHKITUH
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7. OCHOBHBIE
TEOPEMBI
nuddepeHmrab
HOT'O MCUUCIICHUS

8. Uccnenosanue
byHKIMH C
MOMOIIbIO
MIPOU3BOTHBIX.
[Toctpoenue
rpadpuka
GyHKIIHH.

10

Paznean 3. UnTterp

9.
[TepBooOpazHbie
u
HEOIpEeIETEHHBIN
UHTErpaj

10

2

4

aJIbHOE HCYHCJIeHNe PYHKIUI  OHON NmepeMeHHO

4

4

10.
OnpenenéHHblii
WHTErpaj
Pumana

11. Jlniura wu
Mepa YHUCIOBBIX
TTOIMHOKECTB

12.
I'eomeTpuyeckue
MIPUIIOKEHUS
VHTErpasna

11

Oxzamen no
oucyuniure

36

Hroro

144

18

36

18

54

Paznen 4. luddepenunanbHoe ucuucjeHne PyHKIM HECKOJbKHUX NepeMeHHbIX

13.
BemecTBenHrIe
MPOCTPAHCTBA U
TOIIOJIOTHSI

12

2

6

14. Bexkrop-
(GYHKIIMM MHOTHUX
IIEPEMEHHBIX

12

15. Ilpenensr,
HENPEPbIBHOCTH,
YacTHBIC
POM3BO/I-

HBIC U
g epeHImab

12

16.

16

®dopma
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Uccnenosanue
3KCTPEMYMOB
YHCIOBBIX

byHKIHH C
IIOMOILBIO
MpaBUJIa
MHOKHTEIIeH

Jlarpanxa

Pa3gen 5. YncaoBbie psiabl
17. 12 |2 3 2 8
HecobGcTBeHHEBIE
WHTErPajIbl
18. Yucnossie | 16 | 27 5 3 10
psabL
Pa3nen 6. DyHKUMOHAJIBbHBIE MOC/I€10BATEILHOCTH H PSJIbI
19. 14 |3 3 1 8
DYHKIIMOHAJIbHbI
e
MOCJIEAOBATEIBHO
CTHU U PSJIbI
20. Psget @ypre | 14 1 3 2 8
Okszamen no | 36
oucyuniure
Hroro 14 |16 32 16 60
4
Bcero 28 |34 68 34 114
8

5. COAEP KAHUE JTUCHUJIIUHBI MOAYJIs)
Pa3znesn 1. Benenune B MaTeMaTHYCCKHI aHAJIN3
Tema 1. MHokecTBa U HyHKIIUHU.
MHosecTBa U onepanuu Hajg HUMH. OTHOwEHMS Ha MHOXKecTBax. dyHkuuu. [Ipocreiimas
knaccupukanus pynkuuil. CroiictBa Gpynkunid. DyHK1MA Kak OTHOIIEHUE. MOIIHOCTb
MHokecTBa. Teopema Kanropa-bepumireiina. C4€THbIE MHOXKECTBA U X CBOMCTBA. MOIIHOCTh
MHOX€ECTBA PALIMOHAIBHBIX yncen. CylecTBOBaHUE HECUETHBIX MHOKECTB. KOHTHHYYM.
MonHOCTh MHOKECTBA BCEX MOAMHOKECTB TAHHOI'O MHOXKECTBA.

Tema 2. [lone neiCTBUTENBHBIX YHCET.

[IpyHIMITEL MUHUMYMa M MaT€MaTH4eCcKOW MHAYKIHMH. OIpenesneHne nojs U yrnopsg04eHHOTO
nons. [lpumepsl. I'panu uymcnoBeix MHOecTB. IlonmHoe mnose. Henonmnora mnons Q.
BemectBennsie uncna kak 0eckoneunsie qpoodu. [ImorHocts Q B R. [IpHHIMIBI TOTHOTHI MOJIS
R. OrtkpeIThIE W 3aMKHyTBIE MHOXeCTBa B R, mx cBoicrBa. [loHATHE CEKBEHIIMAIBHON
koMIakTHoCTH. [Ipunnun bonsnano-Benepiurpacca. Ilonstue kommaktHocT. Jlemma bopes-
JleGera.

Tema 3. [Ipenen nocienoBaTeIbHOCTH.

Onpez[eneHI/Ie npeacia mocjIea0oBaTCIbHOCTH. EI[I/IHCTBGHHOCTB. OFpaHI/I‘IeHHOCTB CXOILSIIlIefICSI
mocyieIoBaTeIbHOCTH. Apudmerndeckue cBoicTBa. IlpenenbHBId Tepexo] B HEpaBEHCTBAX.

dopma 8 u3 26
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®ynnamentanbHoCcTh. Kputepuii Kommu. Teopema BeliepmTpacca o mpenene MOHOTOHHOM
nocinegoBareapHocT.  Yuemo e, IloamocnmenoBaresibHOCTh WM YACTHYHBIM — OPEAEN
nocienoBarenbHocTH. Jlemma bosbsuano-Beliepmitpacca. HukHMIT W BepXHUH  Mpenesibl
nociyeaoBarenbHoCTU. X cBoiicTBa.

Tema 4. [Ipenen ¢pyHKIUN.

[Ipenen dbyHKIMH B TOYKEe. DKBHBAICHTHOCTH omnpenenceHuil mo ['eitne m Komm. beckonedyno
Masible ¥ (DMHAIBHO OTpaHWYEHHBIE BeNWYMHBI. X cBoicTBa. ApumeTHuecKkue CBOWMCTBA
npenena Gynkiuu. [IpenaenbHpli epexo B HepaBeHCTBaX. [IepBhIif 1 BTOpOH 3amedaTelbHbIE
npenensl.llpenen ¢yaknun mno 6aze. Ilpemen kommosuinuu  ¢yuknmii. Kputepuit Komm
cyiecTBoBaHus npezena ¢pyHkiuu. CpaBHeHHE aCUMITOTHYECKOro rmoBeAeHus GpyHkuui. CB

Tema 5. HenpepbiBHbIE DYHKIINU.

HenpepeiBHOCTS QyHKIMU B TOuke. Pasmuunbie ompeneneHus. HempepbIBHOCTH OCHOBHBIX
aMeMeHTapHbIX (QyHKUIUNA. OTHOCTOpOHHHUE Mpeneibl. TOUKH pa3pbiBa M UX KIAacCHU(pUKALHUA.
Konebanne ¢ynxnum B Touke. Kputepumii HempepbwiBHOCTH bopa. JlokanbHbIE CBOICTBa
HENPEPBIBHBIX (YHKIUI: OrpaHUYEHHOCTb, COXPaHEHUE 3HaKa, HENPEpPBIBHOCTh CYMMBI,
MPOU3BEJICHUS, YaCTHOr0, KoMmo3uiuu. [obanpHbie cBoicTBa: Teopema bosmbuano-Kommu o
MIPOMEXKYTOUHOM 3HaueHuu u e€ ciencrtsue. Teopema Beiliepmirpacca 0 MakCUMaibHOM
3HayeHnu. Kpurepuii HempephIBHOCTH MOHOTOHHOW (yHKIMM. PaBHOMEpHAs HENpPEepHIBHOCTD.
Teopema Kantopa. Teopema 06 00paTHO# QpyHKINU.

Paszpnen 2. {uddepenunanbHoe HCHUCTeHHE (PYHKIUI OJHOM NepeMeHHOM

Tema 6. Tuddepennmpyemble GyHKIUH.

3anauu, IPUBOIALINE K MOHATUIO TPON3BOJHON. Onpenenenne npon3sogHou. Ilpumepsl
Bbluncienus. OqHocropoHHue npousBoanbie. KacarensbHas. [TponsBoaHbie CyMMBI,
npousBeaeHus, yactHoro. Juddepenunpyemocts GpyHkiuu B Touke. CBs3b C CyIIECTBOBAHUEM
npousBogHoi. HenpepriBHOCTH nuddepennupyemoit pynkuuu. Juddepenuan,ero cBoiicTa,
reomeTpuueckuii cMbici. [IponsBoaHas cinoxxHoi GpyHKuMU. IHBapHaHTHOCTH (POPMBI
muddepennmana. [IpousBoansie u quddepeHmans BoicnX nopsakos. @opmyna JleloHuna.

Tema 7. OcHoBHBIE TeopeMbl TU((HEePEeHIIMATEHOTO UCYUCIICHNUS.

Teopemsr ®epma, Pomnsg u teopema Jlarpanxka o koHedyHOM npupamieHuu. Teopema Komm.
®opmyna Teitopa ¢ octatounbiM wieHoM B (opme Jlarpamka u Komm. Jlokanenas dopmyna
Teiinopa. @opmyisl Telnopa OCHOBHBIX 3JleMEHTapHbIX (PyHKIMHA. OleHKa OCTaTOYHOTrO YJIEHA.
[Tpubmmkénnblie Borurcnenus. [Ipasuio Jlonurans.

Tema 8. MccnenoBanue GpyHKIMI ¢ mOMONIbI0 TPOU3BOAHBIX. [TocTpoeHue rpaduka GyHKIHUH.
VYcinoBust MOHOTOHHOCTH (QyHKIMH. HeoO0XxoauMmble yclaOBUS BHYTPEHHETO SKCTpPEMyMa.
JloctaTouHble yCIOBHsS SKCTpeMyMa (B TOM 4YHCJIE B TEPMHUHAX BBICIIUX IPOU3BOJHBIX).
Bomyknas ¢yaknus. HeoOxonumble M JOCTaTOYHBIE YCIOBHUS BBIIYKIOCTH JUISL JIBAXKJIbI
mubdepennpyemoit  @ynkuuu. Touku mnepermba. AcUMOTOTHI KpUBBIX. (CXeMa IOJHOTO
uccnenoBanus pynkuuu. [loctpoenune rpaduxos.

Pa3nen 3. UnTerpanbHoe ucumciaeHue QyHKIUA OAHON epeMeHHOH

Tema 9. IlepBooOpa3Hbie U HEONpeNeAEHHBINA HHTETPaJl.

IIpaBuna HeonpeaenEHHOIO MUHTETPUPOBAHUS: TUHENHOCTD, 3aMEHA IIEPEMEHHBIX U MTOACTAHOBKA
B HMHTErpaj, HHTErpUpOBaHME IO dYacTsaM. Tabmuisl wuHTErpanoB. MHTerpuposaHue
paunoHanbHbIX  (yHKIMHA. [IpaBunmo  OcCTporpajckoro HMHTETPUPOBAHMS — PALMOHAIBHBIX
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dbynakuwmii. [TogcranoBku Ditepa.

Tema 10. Onpenenéuubiii uHTErpan Pumana.

EnuncrBeHHOCTh MHTETpasia Pumana. HeoOxoaumoe yciioBue WMHTErpupyeMocTd 1mo Pumany.
Cymmsl JlapOy u popmyinsl JapOy u uaterpan HapOy. Kpurepwuii [JapOy uHTErpupyeMoCTH 1Mo
Pumany. Kputepuit Jlebera unterpupyemoctu mno Pumany. CpoiicTBa mHTerpaia Pumana:
aJJIMTUBHOCTh 1O Mepe, JIMHEHHOCTb, 3aMEHA MEPEMEHHBIX U WHTETPUPOBAHUE IO YACTSIM.
HenpepsiBHocTh 1 uddepenumpyemocts nuTerpana Pumana, kak QyHKIIMN BEPXHETO Mpeena.
HuTerpaibHble TEOPEMBI O CPETHEM.

Tema 11. J[;yinHa 1 Mepa YMCIOBBIX MMOJIMHOKECTB.

YucnoBsle MHOXECTBA HYJIEBOM JUIMHBI M HyJIeBOM Mepel. Mx cBoiictBa. JliimHa u Mmepa
YHCIIOBBIX MOJAMHOXECTB. MHOXkecTBa, usmepumsle 1o JKopaany. MuoxectBo Kanropa u ero
CBOMCTBA.

Tema 12. 'eomeTpuyeckue NpuaoKeHUs] HHTErpaja.

Beruucnenue miomazneit Gpuryp, AaUH IMHUN, 3alaHHBIX SBHBIMU JEKapTOBBIMU YpaBHEHUSMH,
apaMeTpUUecKU U B MOJSPHBIX KoopauHaTax. Haxoxienue o0bEMOB Ten BpallleHus 1
Iomaael ux nopepxHoctu. HaxoxeHre HEHTPOB TSHKECTH (PUTYp U Tell, a TAaKXKEe — MOMEHTOB.

Pasznen 4. luddepenunanbHoe HcHHCIeHHE PYHKIUI HECKOJIbKHUX IePEeMEeHHbIX

Tema 13. BeniecTBeHHbIE IPOCTPAHCTBA U TOIOJIOTHUSI.

Tomnonorunueckne, HOPMUPOBAHHBIE U METPUUECKHUE MPOCTPAHCTBA: ONPEIECIICHUS U IPUMEPBHI.
Merpuxu B R". Tlonnble MeTpuyeckue TpocTpaHcTBa, nojiHoTa R". CBoiicTBa HempephIBHBIX
OoTOOpakeHHM MeTpuYecKux MpocTpaHcTB. CBoMCTBa KOMIAKTHBIX M CEKBEHLHAIbHO—
KOMIIAKTHBIX TOJMHOYKECTB METPMYECKHMX HpocTpaHcTB. Kpurepuil kommakTHocTH B R
CBs3HBIE TOAMHOXECTBA TOIOJIOTMYECKUX MNPOCTpaHCTB. CoXpaHEHHME CBSI3HOCTH IIpU
HENpPEephIBHBIX ~ O0TOOpakeHMsiX. Teopema bonbrano. Beimykible © JTUHEHHO-CBS3HBIE
noamHoxkecTBa B R,

Tema 14. BekTop-QpyHKIIMN MHOTUX IT€PEMEHHBIX.
Bapuanus Bexrop—¢pyukuuii. Teopema XXopaana o pyHkuusix orpannueHHon Bapuanuu. [lytu n
kpuBble B R", uIMHa KpHBOHA, KacaTeabHas K KPHBOA.

Tema 15. [Ipenensl, HENPepbIBHOCTb, YACTHBIE TPOU3BOAHbIE U AU epeHInabl.

YacTHble Mpon3BOAHbBIE U TeopeMa [1IBapiia o paBeHCTBE CMEIMIAaHHBIX YaCTHBIX MIPOU3BOIHBIX.
HuddepenuupyemMocts GyHKIMI MHOTUX nepeMeHHbIX, Tuddepeniuan dF(x) orobpaxenus F:
R" — R™ u ero cBoiictBa. Marpura SIko6u Jx(x). Jloctatounoe yciaoBue gudpepeHupyeMocTH
B Touke. Teopema o nuddepeHnnane cloXHOH (QYHKIUM U «IIEMHOE MPABUIO» BBIYMCICHUS
YaCTHBIX MPOM3BOAHBIX. Teopema o muddepenmnuane odpatnoit pynkumu. Popmyna Teitmopa
JUIS THAJKUX YUCIOBBIX (DYHKIIMI MHOTHMX THepeMeHHbIX. BTopoit nuddepeniman uucioBoi
(GYHKIIMM MHOTHX NepeMeHHbIX. DOpMyTUPOBKH TEOPEMBI O JIOKAIbHOM auddeomopdusme u
TeopeMbl 0 HesiBHOU QyHKUMU U e€ nuddepennmane. KacarenpHas IOCKOCTh K MOBEPXHOCTIM
B R, ompeNie]IeHue W CHOCOOBI  3aJaHUs. HeoOxomuMmble © JOCTAaTOYHBIE YCIIOBUS
(GYHKIMOHATBHOMN 3aBUCHMOCTHU YHCIIOBBIX (DYHKIIUI MHOTUX EPEMEHHBIX.

Tema 16. iccrnenoBaHue SKCTPEMYMOB YUCIIOBBIX (DYHKIIHI ¢ TOMOIIBIO MpaBUIa MHOXKHUTEIEH

Jlarpanxa.
JlokanbHBI 3KCTpEeMyM YHUCIOBOM (YHKIMHM MHOTHX IepeMeHHbIXx. HeoOxoaumoe u
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JIOCTaTOYHOE YCJIOBHSI CYIIECTBOBAHMUS JIOKAJIBHOTO dKCTpeMyMa B Touke. [ ajkue MHOrooOpa-
3us B R", HeocoOble MHOroOOpasus. YCIOBHBIA JIOKANBHBIA SKCTPEMYM YHCIOBOM (YHKIMH
MHOTUX TepeMeHHbIX, npumepsl. «lIpaBuno mHoxuTenei» Jlarpanxa. JlocTaToyHbli TpU3HAK
YCIIOBHOTO JIOKAJIbHOTO AKCTPEMYMa YUCIOBON (PYHKIIMU MHOTHUX IT€PEMEHHBIX.

Pa3znen S. YUuciioBbie psiabl

Tema 17. HecoOcTBeHHBIC HHTETPAJIBI.

HecoGcTBeHHbIE HHTETPAJIbl 0 OECKOHEYHOMY NMPOMEXYTKY U OT HEOTPAaHMUYCHHBIX (DYHKITHIA,
BBIUMCJICHHE UHTErpaioB.3aMeHa IePEeMEHHON, HHTETPUPOBAHHE 10 YaCTSIM.

[Tpu3HaKkK CXOAUMOCTH HECOOCTBEHHBIX MHTEIPAIOB. AOCOIIOTHAS M YCIIOBHAS CXOAUMOCTD

Tema 18. Yucnosslie psiibl.

[TonsiTue yncinoBoro psaa. YacTuuHble CyMMbl YUCIOBOIrO psga. CXoadiuecs YUCIOBBIE PALBL.
I'eomerpuueckass mnporpeccusa. ['apmonuueckuit psin. Heobxomumoe ycioBHE CXOIUMOCTH
yucioBoro psaaa. Kpurepuit Komm cxoauMocTy YMCIOBBIX PsAJIOB.

3HAKOMONOKUTENbHBIE  psiibl.  HeoOxonumMoe W J0CTaTOYHOE  YCJIOBHE  CXOAMMOCTH
3HAKOIOJIOKUTETBHOTO psiia. [Ipu3Haku CXOOUMOCTH 3HAKOMOJIOXKHUTEIbHBIX PAI0B (IIPU3HAK
cpaBHeHMs, npu3Hak JlamamOepa, paguKkanbHbli npu3Hak Komm, WHTErpambHBIA NPHU3HAK
Komm-Maknopena, npusHak PaaGe, npusnak ["aycca).

3uakouepenyromuecs psaapl. Teopema JleiiOHu1Ia. AGCOIIOTHO M YCIIOBHO CXOJISIITHECS PSIBL.
[Tpusnaku A6ens, upuxie.

Apudmerndeckue onepanuy HaJ CXOMSMIIUMECS psiiaMu. beckoHeuHbIe TPOU3BEICHUS H UX
CXOAUMOCTb. J[BOMHBIE U IOBTOPHBIE psAbl. CyMMUPOBAaHNE YUCIIOBBIX PSIOB.

Pa3nesn 6. @yHKIMOHAJIBHBIC MOCJIEA0BATEIBHOCTH H QYHKIIMOHATbHbIC PAIBI

Tema 19. ®yHKIMOHAIBbHBIE MOCIEI0BATEIILHOCTH U PSABIL.

QOyHKIMOHAIBHBIE  IOCIEN0OBAaTENbHOCTH. IloTodeuHas U paBHOMEpHas  CXOAMMOCTh
GyHKIMOHANBHBIX TocienoBaTenbHocTe. Kpurepuit Komm paBHOMEpHOW CXOIMMOCTH
(GYHKIMOHAIBHBIX MOcieAoBaTeNbHOCTEH. TeopeMbl 0 HEMPEephIBHOCTU TMpeNebHON (yHKINH,
MOYIEHHOE UHTETpUpOBaHue U quddepeHnrpoBanie QyHKINOHAIBHBIX OCIE10BaTEIbHOCTEM.
OyHKIMOHANbHBIE psiibl. PaBHOMEpHas cX0MMOCTh (YHKIMOHAIBHBIX PI0B. JlocTaTouHble
YCIIOBUSL PAaBHOMEPHOM CXOAMMOCTH (YHKIMOHANBHBIX psAAoB (mpu3Hak Beliepupacca,
npusHaku Abens u J{upuxie).

Crenennble psanel. MHTEpBan u paamyc CXOAMMOCTH CTeleHHoro psga. Teopema Abens o
CTETEHHBIX psaax. Paznoxenne GyHKIUN B CTENEHHOH psj.

Psn Teitnopa. [loctatouHnoe ycioBue pasioXeHHs (YHKIIMA B CTETICHHOW PsI.

PaznoxeHne 0CHOBHBIX AlIeMEHTapHbIX (yHKUUH B psif Teitnopa.

[TpumeHeHue psiioB B IPUOIMIKEHHBIX BIUYMCIICHUSX.

Teopema BeliepmTpacca 0  paBHOMEpPHOM  NPUOMIKEHHUM  HENPEephIBHOM  (yHKIUHU
MHOTOYJICHAMM.

Tema 20. Psansr Oypoe.

OproHopMupoBaHHbIe cUCcTeMbl (pyHKIMHA. Psnpl dyphe MO OpTOHOPMHUPOBAHHBIM CHCTEMAaM.
HepaBenctBo beccens. 3aMKHYTOCTh M NOJHOTAa OPTOHOPMHUPOBAHHBIX CHCTEM. PaBeHCTBO
[TapceBans. Tpuronomerpudeckas cucreMa U €€ 3aMKHYTOCTb.

Tpuronomerpuueckuii psa @ypee. Y ciaoBusi paBHOMEPHON CXOJIUMOCTH U CXOAMMOCTH B TOYKE.
VYci1oBUs TOYIEHHOTO TU(GEepeHIIMPOBAHUS U UHTETPUPOBAHUSI.

[IpeobOpazoBanne Dypre. CpoiictBa mnpeodpazoBanuss Dypwre. Ilonstue 006 oOpaTHOM
npeoOpazoBanuu ypre. Unterpan Oypoe.
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6. TEMbI IPAKTHYECKNX U CEMUHAPCKHWX 3AHSATUI
Pa3zgen 1. Beegenune B MaTeMaTHYECCKHI aHAIN3
Tema 1. MHOXecTBa U (YHKITUH.
1. MHoxecTBa 1 PyHKITUH.
Tema 2. [lone nelicTBUTENBHBIX YHUCEIL.
2. Iloie neficTBUTENBHBIX YUCEL.
Tema 3. [Ipenen nociaen0BaTeNbHOCTH.
3. YwucnoBas mocnea0BaTeNbHOCTh, MOANOCIEI0BATEIBHOCTD.
4. llpenen nocnenoBaTeabHOCTH.
5. Bpluucnenue npeenoB nociea0BaTeIbHOCTEH.
Tema 4. [Ipenen Qpynkiun.
6. Ilpenen ¢hyHKIUU B TOUKE.
7. PackpbiTHE HEONPEIEIEHHOCTEMN.
8. IlepBwIif 3amMevaTeIIbHBIN TTPEACIL.
9. Bropoii 3aMedaTeNnbHBINA Tpeed.
10. Beruncnenue npeaeios.
11. DxBUBaNICHTHBIC OECKOHEYHO MaJIbIe ()YHKIIHH.
12. PackpeiTie HEOmpenenEHHOCTEH C MOMOIIbI0 MPHUHIIMIA 3aMEHbl SKBHUBAJIEHTHBIX
0ECKOHEYHO MaJlbIX.
13. KonTpomabHas padota o teme «IIpemenni.
Tema 5. HerpepsiBHBIE (H)yHKIHU.
14. HenpepwiBHBIE (YHKITUH.
15. Touku pa3pbiBa U UX KJIaCCUPUKALUS.
16. PaBHOMepHasi HENIPEPBIBHOCTD (DYHKIIUH.

Paznen 2. InddepenunanbHoe ucuncjaeHne PyHKIHI OHON epeMeHHOM
Tema 6. Tuddepenumpyemble GyHKIUH.
17. Texuuka nudpepeHupoBaHus.
18. 'eomMeTpHYECKHI1 CMBICIT TPONU3BOIHOM.
19. uddepenunan.
20. TlpowusBomHbIe U qUQPEpEHIINATHI BBICIIAX MTOPSIKOB.
21. ®opmyna Jleitbauna.
22. Penienue pa3anyHBIX 33724 IO TEME.
Tema 7. OcHoBHBIE TeopeMbl AU HepeHInaTBHOTO HCUHUCIIEHUS.
23. Teopemsr Poist, Jlarpanxa, Komu.
24. ®opmyna Teiinopa.
25. PackpeITHe HeonpeaenEHHOCTE! ¢ MOMOIIBIO paBuia JlomuTars.
26. PackpbITHE HEONpeeIEHHOCTEH ¢ ToMoIIbio hopmynsl Teinopa.
27. KontpompHas paborta 1o teme «I[IponsBoHasm .
Tema 8. MccnenoBanue GyHKIUI ¢ TOMOIIBIO TPon3BoAHBIX. [TocTpoenue rpaduka pyHKuuu.
28. HaxoxxaeHne TpoMEKYyTKOB MOHOTOHHOCTH, TOYEK HKCTpeMyMa, HauOOJBIIUX U
HaMMEHBIINX 3HAUYCHHUH, TPOMEXYTKOB BBIITYKIIOCTH, TOUEK Neperuoa.
29. JlokazarenbCTBO HEPABCHCTB.
30. UccnenoBanue GpyHKIUI ¢ TOMOIIBIO TPOU3BOTHOM.
31. [Toctpoenue rpadmkoB GYHKINH KPUBBIX, 3aJaHHBIX TAPAMETPUIECKU U B TIOJISIPHBIX
KOOp/IMHATaXx.
32. KonTtposnbHas pabota o teme «l[IpruMeHeHre mponu3BOTHON .
33. UroroBoe 3aHsTue.
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Pa3nen 3. UHTerpanbHoe ucumciaeHne QyHKIUA OAHOM epeMeHHOMH
Tema 9. [lepBooOpasHbie U HEONPEACAEHHBIN HHTETPAL.
34. IlepBooOpa3Has u HeonpeAeaEHHbIN nHTerpai. Tabmuia nHTerpasos.
HenocpencTBeHHOE UHTErPUPOBAHUE.
35. 3ydyenue MeTO/10B HHTETPUPOBAHUSI.
36. Kimaccel mHTErpupyeMbIX (YHKIIAM.
Tema 10. Onpenenéunplii uurerpan Pumana.
37. Boruucnenue onpeieeHHbIX HHTErpanoB Pumana ¢ nomobto npasuia Hetorona—
JleiiOHuA.
38. 3ameHa NepeMEeHHOM U UHTErpUPOBAHKE IO YACTSAM B ONPEAEIEHHOM UHTErpale.
Tema 11. JlniuHa 1 Mepa YNCIOBBIX TOJAMHOXKECTB.
39. KonTposnpHas padota no teme «VIHTErpupoBaHue)
40. /livHa ¥ Mepa YMCIOBBIX MHOXKECTB.
41, JlnivHa ¥ Mepa YHCIOBBIX MHOXKECTB.
Tema 12. 'eomeTpuyeckue NpuaoKeHUs] HHTErpaa.
42. HaxoxeHue riomazei Gpuryp B 1€KapTOBbIX KOOPAUHATAX C TIOMOIIbIO
MHTETPUPOBAHUSL.
43. Haxoxenue riomazei Gpuryp B HOJISPHBIX KOOPAWHATAX C OMOILBIO
MHTETPUPOBAHUS.
44, Haxox/1eHue JUIMH KPUBBIX B IEKAPTOBBIX KOOPAMHATAX C IIOMOLIbIO
MHTETPUPOBAHUS.
45. Haxox/1eHue JUIMH KPUBBIX B MOJISIPHBIX KOOPJMHATAX C IOMOLIbIO HHTETPUPOBAHUS.
46. HaxoxneHne 00BEMOB TeJ C TOMOIIBIO HHTETPUPOBAHHSL.
47. Haxox/1eHHe LEHTPOB TSHKECTH Tel U GUTYp C MOMOIIIBIO HHTETPUPOBAHUS.
48. HaxoxieHe MOMEHTOB WHEPIIUH C TOMOIIBI0 HHTETPUPOBAHHUSL.
49. KonTposnpHas pabota o teme «I'eomeTpuueckue IpuiIoKeHus onpeaesiEHHOro
UHTETpaay.
Bonpocsl k Teme

1. MuoxecTBa M omepanuu HaJa HUMHU. OTHOILIEHUS HA MHOXECTBaX.

2. Oynknuu. [Ipocreiimas knaccudukanus pynknuii. CoricTBa GyHKmid. OyHKINSA
KaK OTHOILICHUE.

3. MomHocTts MHOXecTBA. Teopema KanTopa-beprimreiina.

4. CuéTHble MHOXKECTBA U UX CBOWCTBA. MOILTHOCTh MHOKECTBA PALIMOHATIBHBIX YHCEN.

5. CymecTBoBaHHE HECUETHBIX MHOXKECTB. KOHTHHYYM.

6. MOIIHOCTh MHOKECTBA BCEX MOJIMHOMXECTB JAHHOTO MHOYKECTBA.

7. TlpuHIUTIBI MUHUMYMa U MAaT€MaTUYECKOW MHIYKITHH st N .

8. OmnpeneneHue MO U YIIOPSIIOYSHHOTO 1O [IpuMepsr.

9. TI'panu uncnoBbix MHOXecTB. [TonHoe nmosne. HenonunoTa mosst Q.

10. BemecTBeHHBIC YHciia Kak OeckoHeuHble qpoou. [TnotHOCTE Q B R.

11. [puHIMIBI TOTHOTHI 1o R.

12. OTKpEITHIE U 3aMKHYThIE MHOXECTBA B R, HX CBOMCTBA.

13. [MonsTHe cekBeHIMATBbHOM KoMmakTHOCTH. [IpuHiun bonwsiiano-Beiiepmrpacca.

14. Tlonsitue komnaktHocTH. Jlemma bopensi-Jlebera.

15. Onpenenenue npezaena nociae10BaTeIbHOCTH. EnMHCTBEHHOCTh. OTrpaHu4eHHOCTh
CXOJIALIENCS MTOCIIEI0BATEIbHOCTH.

16. ApudmeTrnueckue cBoiicTBa Ipezesna nociae 10BaTeaIbHOCTH.

17. TlpenenwsHBIi Iepexo B HEPABEHCTBAX JIJIS TTOCIIEIOBATEILHOCTEH.
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52.

53.
54.

55.

56.
o7.

®opma

®ynnamentanbHOCTh. Kpurepuii Komm cxogumMocT nociaeaoBaTesIbHOCTH.
Teopema Benepiurpacca o npejene MOHOTOHHOM ITOCIIEI0BATEIbHOCTH. Huco e.
[ToanocnenoBaTeIbHOCTD U YaCTUYHBIN ITPEAEII ITOCIIEI0BATEIbHOCTH. JIeMMma
bosbiano-Beiiepurpacca.

HuxHuii 1 BepXHU npenesibl mociaeaoBaTeIbHOCTH. X cBoOiCTBA.

[Tpenen GpyHkmu B ToUuke. DKBUBAICHTHOCTH ompenencHuii o ['eitne u Korm.
beckoneuno maible ¥ pUHATBEHO OrpaHUYEHHbIE BETUYHUHBI. VX cBOiCcTBA.
ApudmeTndeckrne CBONCTBA mpesena () yHKIUY.

[IpenenbHbBIN TTEpeXo/] B HEPABEHCTBAX I (PYHKITUH.

IlepBbIil 1 BTOPOH 3aMeUaTeIbHbIC IIPEIEIbI.

Omnpenenenue npenena Gpynkuuu no 6ase. Ilpumepsr.

[Tpenen koMo3unuu HyHKITUH.

Kputepuit Ko cymectBoBanus npezaena GyHKIUH.

CpaBHEHUE aCUMIITOTHYECKOTO TIoBeieHus1 (yHKIui. CBOMCTBA o(f ), O(f )

HenpepsiBHOCTE QyHKITNHN B TOuKe. Paznuunbie onpenenenus. HenpeprIBHOCTD
OCHOBHBIX JIEMEHTAPHbBIX (YHKIUH.

OpnHocropoHHMeE npenenbl. Touku paspbiBa GYHKIMHU U UX KiIacCU(UKALIMS.
Kone6anue ¢pynkuuu B Touke. Kpurepuii HenpepsiBHOCTH bapa.

JlokanbpHBIE CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIA: OTPaHUYEHHOCTh, COXpaHEHHUE 3HAKA,
HENPEPBIBHOCTh CYMMBI, IPOU3BEACHHUS], YACTHOTO, KOMIIO3HULINH.

Teopema bonbrano-Komu o mpomMeXyTo4HOM 3HAa4EHUH U €€ CIIEICTBUE.
Teopema Beliepiirpacca 0 MakCUMaJIbHOM 3HAYEHUH.

Kputepuii HenpepbIBHOCTH MOHOTOHHOM (DyHKLIMU.

PaBHOMepHas HenpepriBHOCTB. Teopema Kanropa.

Teopema 06 o6patHON DyHKIIHH.

3anauu, IPUBOIALINE K MOHATUIO TPOU3BOAHON. Onpenenenne npon3BOgHOM.
[Tpumeps! Beruncinenusi. OTHOCTOPOHHUE POU3BOIHBIE.

KacarenbHas. Pa3nnunble moaxosl K €€ ONpeneIeHuIo.

IIpon3BOHBIE CYMMBI, IPOU3BEAECHMS, YACTHOTO.

Huddepenunpyemocts GyHKIUN B TOuKe. CBSA3b C CYIIECTBOBAHUEM ITPOU3BOAHOM.
HenpeppiBHOCTH A depeHnpyeMoit GyHKIUH.

Huddepennnan,ero cBOUCTBA, TEOMETPHUUECKUI CMBICI.

[IpousBoaHas cinoxxuoit ¢pyHkimu. MuBapuanTHOCTE hopmbl nuddepeniuana.
[TpousBonHbIe U MU depeHIambl BRICIINX nMopaakoB. @opmyina JleltoHuna.
Teopembr @epma u Poms. I'eomerpudeckuii cMbICi Teopemsl Posus.

Teopema Jlarpanka 0 KOHEUHOM IIPUPALLEHUH U €€ TEOMETPUYECKUNA CMBICIL.
Teopema Komm n €€ reoMeTpu4eCKnid CMBICIL.

®opmyna Telnopa ¢ octaTouHbIM wieHOM B popme Jlarpanxka u Komm.
JlokanbHas popmyna Teitnopa.

®opmynsl Teinopa OCHOBHBIX 371€MEHTApHBIX PYHKIMHA. OIieHKa 0CTaTOYHOTO
yneHa. [IpubnmkEéHHbIe BEIYMCICHHUS.

IIpaBuno Jlonurans.

VYcnoBust MOHOTOHHOCTH QyHKIIMH. Heo6XoanMble yCI0BUSI BHYTPEHHETO
JKCTpEMyMa.

JlocraTouHble yCIOBUS KCTpeMyMa ( B TOM YHMCII€ B TEPMHUHAX BBICHIMX
pou3BOJHBIX). Bemykias pynkuusa. Heo6xoaumbie 1 10CTaTOUHbBIE YCIOBUS
BBIMYKJIOCTH 15 ABaXAbI TuddepenimpyeMoit Gpynkiun. Touku neperuoda.
ACHUMIITOTBI KPUBBIX.

[lepBooOpa3Has U HEONPEAEICHHBIM HHTETPa, U UX CBONCTBA.
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58. [IpaBunio OCTporpacKoro HHTErpPUPOBAHUS PALIMOHAIBHBIX (DYHKIUI.
59. Onpenenennslii unTerpan Prumana, ero eIMHCTBEHHOCTb.

60. HeoOxoaumoe yciioBre HHTETPUPYEMOCTH 110 PuMany.

61. Cymmsl lapOy u ¢popmyast JapOy.

62. Kpurepuii JlapOy nnrerpupyemocts no Pumany.

63. YncioBsle MHOKECTBA HYJIEBOH JUIMHBI U HYJIEBOH Mephl. MIX CBOHCTBA.
64. MuoxxectBo KanTopa u ero cBoricraa.

65. Kputepwuii JleGera nuarerpupyemoctu no Pumany.

66. JInmnHaa u Mepa mogMHoxkecTB R. MHOXecTBa, n3MepuMele o JKopaaHy.
67. CpoiicTBa nunTerpaia Pumana.

68. HenpepbiBHOCTh MHTErpasia PuMana, kak (yHKIIMU BEpXHETO Ipeea.
69. Auddepenunpyemocts nHTErpasia Pumana, kak GyHKIIUN BEPXHETO Mpeaena.
70. IlepBast u BTOpasi HHTErpaIbHbIE TEOPEMBI O CPETHEM.

71. IlpunoxeHus onpenerneHHoro uurerpaina Pumana.

Pa3znen 4. IuddepenunanbHoe ucuucjienne PyHKIHI HECKOJbKHUX IepeMeHHbIX
Tema 13. BemiectBeHHbIE TPOCTPAHCTBA U TOIOJIOTHSI.
1. Tononoruueckue, HOPMUPOBAHHBIE U METPUUYECKUE MIPOCTPAHCTBA: ONPEIEICHUS U
IIPUMEPBHI.
2.TlonHble METpHYECKUE IPOCTPAHCTBA, moaHoTa R,
3. Kputepuii komnakrHocTH B R".
Tema 14. Bektop-pyHKIIMY MHOTUX NIEPEMEHHBIX.
4.Tlonatue BeKTOP-(PyHKIIUU.
5. OyHKIMK OTpaHUYEHHOW BapHalliH.
6.IlyTtu u kpuBbIE.
7. JlnuHa KpuUBOH.
8. KacarenbHble K KPUBBIM.
9. Pemienune 3amad no teme.
Tema 15. [Ipenensl, HeNPepbIBHOCTb, YACTHBIE MPOU3BOAHbIE U AU depeHnasl.
10. Haxoxnenue npeaenoB GYHKIM MHOTHX TIEPEMEHHBIX.
11. BeluucieHue 4aCTHBIX MPOU3BOIHBIX U AU(D(HEPEHIINATIOB pa3HbIX MOPSIKOB
(GyHKIIMI MHOTHX IEPEMEHHBIX.
12. PaznoxeHue ¢pyHKUUN MHOTUX NepeMeHHbIX B ps Teitnopa.
13. IIpumenenne nuddepeHnnanoB K TpUOTMHKEHHBIM BHIYHCICHUASIM
14.  H3zyuenue cBOICTB MHOI00Opa3uii, HOCTpOEHNUE KacaTeIbHbBIX K HUM.
Tema 16. lccrienoBanue SKCTpeMyMOB YHUCIOBBIX (PYHKIINN € TTOMOIIbIO MPaBUjIa MHOXKHUTENEH
Jlarpanxa.
15. MHccnenoBanue GyHKIUN HECKOIBKHUX MEPEMEHHBIX Ha SKCTPEMYM.
16. HaxosxJeHHe JIOKaIbHBIX 3KCTPEMYMOB, B TOM YHCJIE M YCIOBHBIX IPAaBUIOM
MHOHTeNen Jlarpanxka.
17. BelmosiHeHNe 3aMeHbI IEPEMEHHBIX B TU(GEpeHIMaTbHBIX YPAaBHEHUAX C YaCTHBIMHU
MIPOU3BOIHBIMHU.

Pa3znen S. UncioBbie psabl
Tema 17. HecoOcTBEeHHbIE HHTETPAIBI.

18.  HecoOcTBeHHBIE HHTETPAIHI IO OECKOHEYHOMY TIPOMEKYTKY M UX BBIYHCIICHUE
19.  3amena nmepeMeHHOI B HECOOCTBEHHBIX MHTETpajax.

20.  HMuaTerpupoBaHuUe MO YaCTSAM.

21.  HecoOcTBeHHbIE HHTETPAJIBI OT HEOIPAHUUYCHHBIX (PYHKIUH U UX BBIYHCIICHUE.
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22.  3amMeHa MepeMEeHHOU
23.  VHTerpupoBaHUE MO YacTsIM
24.  Tlpu3HaKu CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
25.  AOCOmIOTHas M YCJIOBHAsI CXOJUMOCTb.
26.  Ilpusnaku Abemns, dupuxie.
Tema 18. YwuciioBbie psbl.
27. YucnoBo#t psa u ero cymma. MccnenoBanue CXOIUMOCTH YHMCIOBBIX PAIOB IO
ONpPEIETICHUIO.
28. Heob6xomumoe yciaoBue cxogumocTt. Kputepunii Ko cxonuMocT psiaoB.
29.  Ilpu3Haku CXOJMMOCTH 3HAKOTOJIOKUTENBHBIX PsAI0B. [Ipu3HaK cpaBHEHUS.
30.  IIpusnak JlamamOGepa. Pagukansubrii npusHak Komy.
31.  IlIpusnak PaaGe. IIpusnak [aycca.
32.  Uurerpanpubiii npusHak Komu-MakiopeHa CXOIMMOCTH 3HAKOIOJIOXHUTEIbHBIX
PAIOB.
33.  [pyrue mnpu3HAKd CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PSAAOB  (MPU3HAK
cpaBHeHust Koy, norapumMuueckuii mpu3HaK u T.1.).
34.  OueHka ocTaTKa 3HAKOMOJIOXKUTEIBHOTO Psiia.
35.  3HakomepeMeHHBIC  PSIBL [lpuznaxk  JlelOnumna. Ounenka  ocraTka

3HAKOYepeTyIoUIerocs psja.
36.  Ilpumsnak Abens, mpusnak [upuxie.

37. YMHOXEHUE PAIO0B.

38.  Jlenenue psnoB

39. beckoHeuHble TpOU3BEICHUS

40. Pemenwue 3ama4 mo Teme «HUCIOBBIC PSAIBD».

Pa3nes 6. @yHKIMOHAJIBHBIE 0CJI€10BATEIbHOCTH U (YHKIIHOHAIbHBIE PS/IbI
Tema 19. OyHKIMOHATIBHBIE TOCIEI0BATEILHOCTH U PSIBL.

4]. O YHKIIMOHAJIbHbIE OCJIEJ0BATEIILHOCTH. IToTroueunas CXOJUMOCTE
(YHKLIMOHATIBHBIX MOCIEI0BATEIBHOCTEH.

42.  PaBHOMepHasi CXOJMMOCTH (DYHKIIMOHAIIBHBIX ITOCIIEIOBATEIHLHOCTEH.

43.  dyHxuuoHanbHbIE psbl. [loToueuHas 1 paBHOMEpHast CXOIMMOCTb
(YHKIIMOHAIBHBIX PSAIOB.

44,  Crenennsle paasl. O01aCcTh CXOTUMOCTH.

45.  Pemenue 3amau.

46.  VHTerpupoBaHHE CTETIEHHBIX PS/I0B.

47.  TuddepeHnupoBaHUe CTENIEHHBIX PSIIOB.
48.  Pan Teiinopa. Paznoxenue ¢pynkuuit B psa Teitnopa.
49,  Paznoxenue QpyHkimii B psin Teimopa.

50.  CymmupoBaHME CTETIEHHBIX PS/IOB.

51. Brrunciienre cyMmM 4UCIOBBIX PSIIOB.

52.  Hroroaoe 3ansaTHe N0 TeMe «PyHKIMOHATBHBIE MTOCIEA0BATEILHOCTH U PSIIBI».

53.  KonTponbHas paboTa 2 o teme «DyHKIIMOHAIBHBIEC TOCIEIOBATEIFHOCTH U
PSIBI».

Tema 20. Psanpr Oypoe.
54, Psanbt @ypre
55.  Panpl @ypbe 4eTHBIX U HEUETHBIX (QYHKIIHIA.
56. Psinpr ®ypbe GyHkuunid, 3amanabix Ha otpeske [-1,1].
57.  Paznoxenue ¢GyHKumiA, 3apanHbx Ha otpeske [0,1], B psag Oypeoe.

dopma 16 u3 26




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH rOCY1apCTBEHHBIIl YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

Bomnpocekl k Teme

1. Tonosornyeckue, HOPMUPOBAHHBIE M METPUUYECKUE MPOCTPAHCTBA:  OMNPEICIICHUS U

npumepsl. Merpuku B R",

Bapuanus Bextop—ynkimii. Teopema Kopaana o GyHKIMAX OrpaHHUEHHON BapHAIIHU.

ITytu u kpuBble B R", 1ina kpuBoii, KacatenbHas K KPHBOIL.

TTonHble METPUYECKHE IPOCTPAHCTBA, TojiHoTa R".

CBoiicTBa HENPePHIBHBIX 0TOOPAKEHUH METPUUECKUX ITPOCTPAHCTB.

CBolicTBa KOMIAKTHBIX M CEKBEHIIMAJIbHO—KOMIIAKTHBIX ITOJAMHOXECTB METPUUECKUX

IPOCTPAHCTB.

Kpurepuii komnakrtaocts B R",

8. CBs3HbIE IOJMHOXKECTBA TOIMOJIOTMYECKUX MPOCTpaHCTB. COXpaHEHHE CBSI3HOCTU IPU
HEenpepbIBHBIX 0TOOpakeHusX. Teopema bonbiano.

9. BeInykIble U TMHEHHO-CBSI3HBIE IOJMHOMXECTBA B R".

10. Yactaple mpowmsBoaHbie W Teopema llIBapma o paBEeHCTBE CMEIIAHHBIX  YaCTHBIX
IPOU3BOJIHBIX.

11. ludpdepennmpyemocts  QyHKIUMH MHOTUX TepeMeHHBIX, auddepennuan dF(x)
otobpaxenus F: R" — R™ u ero cpoiictea. Marpuua SIko6u Jg(X).

12. Jlocrarounoe ycioBue qudHepeHIPyeMOCTH B TOUKE.

13. Teopema o muddepeHnuane CiIoxKHOW (PYHKIMU U «UIEMHOE MPaBUIIO» BBIYUCICHUS
YaCTHBIX ITPOU3BOJIHBIX.

14. Teopema o nuddepeniuane oOpaTHON (yHKIIHH.

15. ®opmyna Teinopa 1uist rIaIKUX YUCIOBBIX (PYHKIIMI MHOTHX ITEPEMEHHBIX.

16. Bropoii nuddepenipan uncaoBoit (yHKIIUU MHOTHX IEPEMEHHBIX.

17. JlokanbHBIH 3KCTpEMYM YHUCIOBOM (PYHKIIMM MHOTHX NepeMeHHbIX. HeoOxonumoe u
JIOCTaTOYHOE YCJIOBUS CYILIECTBOBAHMS JIOKAIBHOIO DKCTPEMYMa B TOYKE.

18. ®opmynHpOBKH TeOpeMbl O JOKadbHOM auddeomopdusme m TeopemMbl O HESIBHOM
byHkMY 1 ee quddepeHuane.

19. KacarenbHas IIOCKOCTh K HoBepxHOCTsM B R", onpenenenune u cnocoOsl 3a1aHus.

20. 'maaxue MHOroo6pasus B R", HeocoOble MHOr006pasys, IPUMEPEL.

21. YcOBHBIN JTOKATBHBINA SKCTPEMYM YUCIOBON (DYHKIIMM MHOTHX TIEPEMEHHBIX, IPUMEPHI.
«IIpaBuio MHOXUTENEH» Jlarpanxka.

22. JlocTaTOYHBIN MPU3HAK YCIOBHOTO JIOKATBHOTO AKCTPEMYMa YHCIOBOH (DYHKITMH MHOTHX
NIEPEMEHHBIX.

23. HeoOxoauMple W JOCTaTOYHBIE YCIOBUS (DYHKIIMOHATBHOW 3aBUCHMOCTH YHCIIOBBIX
(GYHKLIMH MHOTHUX NTEPEMEHHBIX.

24. HecoOcTBeHHBIE HHTETPAJBI | ¥ 2 poja, IX OCHOBHEIE CBOMCTBA. Brruncienne
HECOOCTBEHHBIX MHTETPAJIOB.

25. HecoOCTBEHHBIE MHTETPAJIBI OT HEOTPUIATEIbHBIX QyHKINHN. [Ipu3HaK cpaBHEHUS
HECOOCTBEHHBIX MHTETPAJIOB.

26. Kpurepuit Komm cxoaumMocTé HECOOCTBEHHBIX HHTETPAJIOB.

27. AGCOIOTHAS U YCIIOBHAsI CXOJUMOCTbh HECOOCTBEHHBIX HHTErpasioB. [IpusHaku Abens u
Jupuxiie cXoaQuMOCTH HECOOCTBEHHBIX HHTErPaJIOB.

28. CxoauMocTh yncinoBoro psja. ['apmonndeckuit pan. ['eomerpuueckas mporpeccus.
Ocrarok uyncnoBoro psaa. HeoOxonumoe ycioBue cXoOAMMOCTH YHUCIOBOTO psJia.
JericTBus Hax psaiaMu.

29. Kpurepuit Koy cXouMOCTH 9HACIOBOTO psizia.

30. IlpusHak cpaBHEHUS 3HAKOIOJIOKUTEIBHBIX PsiioB. CiencTBus.

31. Ilpusnak /lanambepa cXOIUMOCTH 3HAKOTIONOKHUTEILHOTO Psija.

32. PapukanbHbIi npu3Hak Ko cxoauMocTy 3HaKOMOIOKUTEIBHOTO Psizia.

oM wN

~
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33. IlpuzHak Paabe cxoaMMOCTH 3HAKOIOJIOKUTEIBHOTO PAJIA.

34. Ilpuznak Kymmepa cX0QMMOCTH 3HaKOTIOJIOKHUTEIBHOTO PSAA.

35. IlpusHak ["aycca cX0AMMOCTH 3HAKOIIOJIOKUTEIBHOIO pAJa.

36. UnTterpanbhsbiii npusHak Komm-MakiiopeHa cX0JMMOCTH 3HAKOTIOJIOKUTEIBHOTO Psijia.

37. 3HakornepeMeHHbIe U 3HaKouepeayromuecs psaasl. Teopema JleliOnuma. Teopema 06
OCTaTKe 3HAKOUEPEIyIOIIErocs psaa.

38. AOCOJIIOTHO U YCIIOBHO cxoaduyecs paasl. Teopema 0 cX0JUMOCTH aOCOIIOTHO
CXOZsIIerocs psja.

39. ®opmysbl TUCKPETHOTO MpeodpazoBaHus AOers.

40. Ilpuznaku Abenst u [lupuxie cXOIMMOCTH YHUCIOBBIX PSIOB.

41. IlepecranoBka uieHOB psaa. Teopema Jupuxiie o nepecTaHOBKE YIEHOB a0OCOIIOTHO
cxozsuierocs psaa. Teopema Pumana o nepecTaHOBKE UI€HOB YCIOBHO CXOJSIIETOCS
psna.

42. I'pynnupoBKa YWICHOB PsAa.

43. YMHOXeHue psioB. Teopema o Mpou3BeeHUN a0COIOTHO CXOAALIMXCS psiioB. Teopema
MepreHnca.

44, TeopeMbl 0 CXOAMMOCTH JIBOMHBIX U IIOBTOPHBIX PsI/I0B.

45. beCcKOHEYHBIE TPOU3BECHHS U UX CXOIUMOCTh. [Ipr3HaK aOCOMIOTHON CXOAUMOCTH
0ECKOHEUHOTr0 IPOU3BEICHNUS.

46. CX0OMMOCTb U paBHOMEpPHAsl CXOIUMOCTh (PYHKIMOHAIBHBIX TOCIEI0BATEILHOCTEH 1
PsI0B.

47. Kputepuil paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAJIBHBIX [TOCIEA0BATEIBHOCTEN U
PsI0B.

48. Kpurepuii Kormm paBHOMEpHOH CXOUMOCTH ()YHKITHOHATBHBIX ITOCIICIOBATSIILHOCTEH 1
PAIOB.

49. JlocTaTOYHBIE YCIIOBHS PAaBHOMEPHOHN CXOAMMOCTH (D)YHKIIMOHAIBHBIX PSIOB (IPHU3HAK
Beiiepmrpacca, npusnaku AGens u Jupuxie).

50. CBoiicTBa paBHOMEPHO CXOAMINXCS (HDYHKIIMOHATBHBIX ITOCIIEA0BATEILHOCTEMH:
npeenbHbIN epexo/l B (yHKIIMOHAIBHBIX MOCIEI0BaTEIbHOCTAX, YCIOBUE
KOMMYTHPOBAHHUS IBYX MPEEIbHBIX MEPEX00B, HEMPEPBHIBHOCTH MPEAEIbHOM
byHKINN.

51. JlocTaTo4HOE yCI0BHE PABHOMEPHOM CXOJIMMOCTH (DYHKIIMOHAILHOM
[OCJIEI0BATENbHOCTH. Teopema JuHu.

52. CBoiicTBa paBHOMEPHO CXOJSAMINXCS (DYHKIIMOHAIBHBIX PSIIOB: TPEICTBHBIN MEPEeXo/,
HENPEPBIBHOCTh CYMMBI pABHOMEPHO cxosuerocs psaga. Teopema J(uHu.

53. IIpenenbHBIH Tepexo/] Mo1 3HAKOM HHTETpajia, MOWIEHHOE HHTETPUPOBAHHE
(YHKINOHATIBHBIX MOCIEI0BATEIBHOCTEN U PSIOB.

54. IlpenenbHbli Iepexo/ Mo 3HAKOM MPOU3BOIHOM, oujieHHOe Au( depeHLnpoBaHne
(YHKIMOHATIBHBIX MOCIEI0BATEIBHOCTEN U PSIOB.

55. CxoauMoCTh B cpeiHeM (PYHKITMOHAIBHBIX TIOCIEA0BATEIbHOCTEH.

56. PaBHOCTENIEHHasT HEMPEPBIBHOCTH MocienoBaTeabHocTH GyHkimid. Teopema Apuena.

57. Crenennslie psabl. Teopema Abens. Pannyc cxonuMocTH, HHTEpBall CXOAUMOCTH
creneHHoro psana. Teopema Komm-Anamapa.

58. PaBHOMepHas CXOAMMOCTh CTEIICHHBIX PsI0B. Bropas Teopema AGes.

59. Paznoxxenue anemMeHTapHbIX pyHKIMiA B psin Tenopa.

60. Teopema Beliepmpacca 0 paBHOMEPHOM MPHOIMKEHUN HETIPEPHIBHON (QYHKIINU
MHOTOYJIEHAMH.

61. OproronansHbie cucTeMbl GyHKIHN. Psiapl @ypbe 10 OpTOTOHATBHBIM CHCTEMAaM.

62. OpToHopMHupoBaHHbIe cucTeMsbl (pyHkimii. HepaBenctBo beccens.
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63. Pl @ypre o opTOHOPMHUPOBAHHBIM cucTeMaM. CxoauMocTh psiga Oypee B cpeHeEM.
PaBenctBo IlapceBais.

64. CroiictBa psagoB Dypbe (3KCTpeMaIBHOE CBOKMCTBO, €AMHCTBEHHOCTH psiaa Dypbe).

65. Teopema 0 cBOICTBAaX 3aMKHYTBIX OPTOHOPMHUPOBAHHBIX CUCTEM.

66. CroiictBa psagoB dypre. Teopema Pucca-durmepa.

67. [TonHoTa TpUroHOMeTpuueckoi cucremsl B R([-7t,7]).

68. [lepnoanueckue GyHKIIMHA U UX CBOMCTBA.

69. TpuronomMeTprueCKUil psiji U €ro CBOMCTBA.

70. Tpuronomerpuueckuii psix Pypobe. Psaapl Dypbe yeTHBIX U HEYETHBIX (GYHKIHUHA. Psif
®dypbe GyHKIHU, HHTETpUpyeMoii Ha oTpeske [-1,1].

71. HepaBenctBo beccerns st TpUTOHOMETPUIECKOI CUCTEMBI (DYHKITHIA.

72. DKkcTpeMallbHOE CBOWCTBO TPUTOHOMETPUYECKUX PsiioB Dyphe.

73. Psibt @yphe B KOMIUIEKCHOM 001acTH.

74. aTerpalibHOE MpEeACTaBIEHUE YaCTUUHOM cyMMBI psiga Dypre.

75. Slnpa lupuxiie u ux cBoilcTBa.

76. CxonumocTs psiga Oypre B TOUKE.

77. locTaToyHbIEC YCIOBHS CXOAUMOCTH psiia Dypbe B TOUKE.

78. CymmupoBanue psanoB @ypbe MeToiom cpequux apudmernueckux. Aapa deiiepa u ux
CBOMCTBA.

79. Teopema Detiepa.

80. Teopema BeiiepmTpacca 0 paBHOMEPHOM MPHOIMKECHUN HEPEPHIBHON (PYHKIIUU
TPUTOHOMETPHUUECKUM MHOTOUJICHOM.

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI
He npegycMoTpeHo y4eOHBIM MIJIAHOM.

8. TEMATUKA KYPCOBBIX, KOHTPOJIbHbBIX PABOT, PE®OEPATOB
BreimmonHeHnne KypcoBeIX paboT U pedepaToB yueOHBIM IUIAHOM HE MPETyCMOTPEHO.
[IpumepHBle BapuaHThl W THUIOBBIE 33JaHUE KOHTPOJBHBIX pPAaOOT MpPEACTaBICHbl HUXKE, B
paznene ®OC.
9. MIEPEYEHbDb BOITPOCOB K OK3AMEHY

1 cemecTp
1. MHOXecTBO AeHCTBUTENbHBIX uncel. CpaBHEHUE AeWCTBUTEIBHBIX Uncel. Teopema 0 TOUHOH
BEpPXHEH I'PaHHU.
2. [TpubnmkeHre AeMCTBUTEIHHBIX YHCEN PAIIHOHATBHBIMHU.
3. CuetHble MHOXKeCTBA. CIETHOCTH MHOXKECTBA PAIlMOHATBHBIX Yncell. HecueTHOCTh
MHOECTBA JICUCTBUTEIBHBIX YUCEIL.
4. Omnpenenenye mpenena mociaenoBaTelbHOCTH. EnnHcTBeHHOCTh npenena. OrpaHuyeHHOCTh
CXOJIAILIEHCS MTOCIIEeI0BATETLHOCTH.
5. beckoHeuHO MaJjble IOCIEA0BAaTEILHOCTH U UX CBOMCTBA.
6. CBoiicTBa IIpeIeNI0B MOCIEI0BATEIbHOCTEM!.
7. IlpenenbHbIi TEpEX0/ B HEPABEHCTBAX. TeopeMa 0 IByX MUJIMIIMOHEPAX.
8. MoHOTOHHBIE nocaeaoBarebHOCTU. CyliecTBOBaHUE MIpeiea.
9. Yucno e.
10. IIpuHIMD BIOXKEHHBIX OTPE3KOB.
11. Teopema I'eitne-bopens-Jlebera.
12. Teopema bonwiano-Beliepmrpacca.
13. TlpenensHbIC TOYKU OCJIEN0BAaTEILHOCTH. Bepxuauit U HIDKHUAHN Mpeaesbl
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MOCIIE0BATEIHLHOCTH.

14. Kpurepuii Ko cxonuMocTy ocieoBaTeaIbHOCTEN.

15. Ilpenen ¢pynakuuu o Kommu u no ['eiiHe 1 MX SKBUBaJICHTHOCTD.

16. Apudmernueckre CBOWCTBA MPEEIOB (PYHKIUH.

17. HenpepbIBHOCTH GYHKIIHKA B TOUKE. ApU(DMETHUECKHE CBOMCTBA HEMPEPHIBHBIX (PYHKITUH.
18. JlokanbHbIe CBOMCTBA HEMIPEPBIBHBIX (DYHKIIUH.

19. Teopema Beiiepmtpacca 00 orpaHHYeHHOCTH HEMPEPHIBHOM Ha OTpe3Ke PYHKIIUH.

20. Teopema Beiiepmrpacca 0 JOCTHKUMOCTH MHUHUMATBHOTO W MaKCHMAaIbHOTO 3HAYCHUU
HENPEPHIBHON Ha OTPE3Ke (PYHKIIHH.

21. Teopema Beiiepirpacca 0 mpoOMeXKyTOUHBIX 3HAUEHUSX HEMPEPHIBHON HA OTpe3Ke (PyHKIIUH.
22. TeopeMa 0 HEMPEPHIBHOCTH 00paTHOMN (YHKITUH.

23. HenpepbIBHOCTh CYNEPIIO3UIIMN HETIPEPHIBHBIX (DYHKIINH.

24. HenipepbIBHOCTh MPOCTEHIIMX 3JIeMeHTapHbIX (yHKIuHA. Teopema o0 HempepbIBHOCTH
AIIEMEHTAPHBIX (QYHKINH.

25. IlepBbIit 3aMedaTebHbIN Mpeed.

26. Bropoii 3ameuaTesbHbII npeel.

27. Onpenenenue mnpou3BoaHor u auddepennupyemocts ¢yHkiuu. HempepbiBHOCTH
muddepeHmpyeMoii (yHKIHH.

28. I'eomeTpHryuecKuii CMBICT IPOU3BOJHON. Y paBHEHUE KacaTelbHOM.

29. TuddepennupoBanue cnoxHoi Gpyaknuu. MaBapranTHOCTH PopMbl quddhepeHmmana.

30. uddepenupoBanue oOpaTHOil PyHKIIUH.

31. duddepeHnupoBanue cyMMBbI, Pa3HOCTH, TIPOU3BEICHUS i YACTHOTO (DYHKITUH.

32. IlpousBoanbie u quddepeHnrans BeICIUX nopsakos. @opmyna JleliOHuna.

33. Bo3pacranue (yObiBanme) (yHKIMH B Touke. JIokampHBIA SKcTpemMyMm. HeoOxommmoe
yCIIOBHE HKCTpEMyMa.

34. Teopema Poms.

35. Teopema Jlarpanska 0 KOHEYHBIX IPUPALICHUSIX.

36. ®opmyna Komn.

37. TlpaBuzo JlonuTans 1uist pacCKpbITUSL HEOTIPEACTICHHOCTEHN BUAA «HOIb HAa HOJIbY.

38. IlpaBuno Jlomwurans s pacKpbITHS HEOINPEACICHHOCTEH BHAA «OECKOHEYHOCTh Ha
0ECKOHEUHOCTh.

39. ®opmyna Telnopa ¢ octatouyHbIM ujieHOM B hopme [leano.

40. dopmyna Teitnopa ¢ ocTaToUHbIM WieHOM B opme Jlarpanxa.

41. ®opmyna Teiinopa ¢ octaTouHbIM uieHOM B popme Komu.

42. ®opmynsl MakiopeHa 11 OCHOBHBIX dJIEMEHTApHBIX (DYHKITUH.

43. BemykiocTs rpaduka ¢pyakuun. Touku nepernda. Heobxoammeie ycioBus.

44. Haxox/1eHre HAaKJIOHHBIX aCUMITOT

2 cemecTp
1. ITepBooOpa3nas. HeompeneneHnnslii uHTerpajn. 3aMeHa NEPEMEHHBIX B HEOMNpPEIeTCHHOM
uHTerpasie. MeToa UHTErpUpPOBAHUS 110 YACTSIM.
2. HTerpupoBaHye palioOHAIbHBIX (QYHKIIUH.
3. HTErprpOBaHKe HEKOTOPBIX TPUTOHOMETPUUECKUX BBIPAKEHUM.
4. NnTerpupoBanue IpoOHO-TUHEWHBIX UPPALUOHAIBHOCTEH.
5. HTEerpupoBaHye KBaIpaTUUYHBIX UPPALNOHAIBHOCTEH.
6. Onpenenenne nnTerpaia Pumana. EqfuHCTBEHHOCTS MHTETpaIa.
7. OrpaHU4E€HHOCTh UHTETPUPYEMOM PYHKIIMH.
8. CBoICTBO IMHENHOCTH UHTErpaia Pumana.
9. Cymmsbl [lapOy u ux npocteimme cBoiictBa. MaTEeTpans! Jap0y.
10. Jlemma JlapOy.
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11. Kputepuii MHTETpUpPyEMOCTH.

12. PaBHOMepHast HempepslBHOCTB. Teopema Kanropa. HWHTerpupyeMocTs HeENpephIBHBIX
G YHKIIHA.

13. UHTErpUpyeMOCTh MIPOU3BEACHHUS HHTETPUPYEMBIX ()YHKITHIA.

14. CBOWCTBO aIIMTUBHOCTH OIPECICHHOTO HHTErpaJia.

15. uterpupoBaHue HEpaBeHCTB. Teopema O CpeIHEM.

16. ®opmyna HeroTona-JIeliOHua.

17. AnuHa KpuBOii 1 popMyIia AJisl €€ BEIYUCICHHS.

18. Yucnossie psaasl. Cymma psga. Kputepuit Komm. Heo6xoaumMoe yciaoBue CX0IUMOCTH.

19. IlpusHaku cpaBHEHUS VIS PSJIOB C TOJIOKHUTEIBHBIMH WICHAMH.

20. OCHOBHBIE NPU3HAKU CXOAUMOCTH JUISL PSIOB C TOJOXKHUTEIbHBIMM YICHAMHU: IPU3HAK
HanamOepa, paaukansHbiii Tpu3Hak Ko, naTerpanbHbiil npusHak Komm.

21. AGcontoTHas W ycJOBHas cXoauMocTb psfoB. Ilpusnaku [lamambepa u Komm s
a0COIOTHON CXOAMMOCTH PSJIOB.

22. Papst JletiOnuna. [Ipusnak JleiiOHua A1 3HaKOYepeayIOIUXCsl PSAIOB.

23. IlpecTaHoBKa YJIEHOB psiAa B a0OCOIIOTHO U YCIOBHO CXOJAIIMXCS Psiiax.

24. TloroueuyHass u paBHOMepHas cxonumocTb. Kputepuii Komm paBHOMEpHOH cXxoIuMocTH
panos. lIpusHak Beliepmrpacca paBHOMEPHONW CXOIUMOCTH PSAIOB.

25. Teopema o mnepecTaHoBKe mpenaenoB. llouneHHbI mnepexoj K Ipeneny B psjaax.
HenpepriBHOCTE CyMMBI psija.

26. IlowieHHOE HHTErPUPOBAHUE PSIIOB.

27. llounennoe nuddepeHmpoBaHue PsIOB.

28. OcHOBHas TeopeMma O CTENEeHHbIX psjax. Paauyc m uHTEpBan cxoxumocTH. PaBHOMepHas
CXOJMMOCTb CTENEHHBIX PsiioB. HenpepbIBHOCTh CyMMBbI CTEIIEHHOTO Psijia.

29. TlouneHHoe MHTETrpUpOBaHUe U AU depeHInpoBaHNE CTETIEHHBIX PSAIOB.

30. Teopema AGens.

31. Teopema Beiliepmtpacca O paBHOMEPHOM MNpPUONMKEHUHM HEMPEPbIBHBIX  (DYHKIHIA
MOJINHOMaMH.

32. Paner Teitnopa. Cxonumocts pana Teitnopa ans GyHKIMNA ¢ paBHOMEPHO OrpaHHMYEHHBIMU
pou3BOIHBIMU. Psanbl Teiniopa A1 OCHOBHBIX JIEMEHTApHbBIX (PYHKINH.

33. A6ctpakThbiii psag Pypree. HepaBenctBo beccens. CxonumocTs K HYMO KO3((UIIMEHTOB
Dypee.

34. 3aMKHYTOCTb OPTOHOPMHUPOBaHHOM cucTeMbl. PaBeHcTBO IlapceBains.

35. Tpuronomerpuueckas OpTOHOPMUPOBaHHas cucteMa. Tpuronomerpudeckuii pajg Oypobe.

36. 3aMKHYTOCTb TPUTOHOMETPUYECKON cucTeMbl. CxonuMocTs psaga Pypee B cpeHeEM.

37. ®opMyIIbl A1 HaCTUYHBIX cyMM psiia Dypse.

38. CxomumocTs psiga Dypoe.

HEPEYEHbB BOITIPOCOB K 3AYETY
He npenycmoTtpeno

10. CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCSA

Pazgen 1. BBegeHue B MmaTeMaTH4ecKMi aHAIN3

Tema 1. MHOecTBa U GYHKLIUH.

C4u€THbIE MHOKECTBA M KX CBOMCTBA. MOIIHOCTh MHOKECTBA BCEX MOJAMHOKECTB JAHHOTO
MHOKECTBA.

Tema 2. [lone neiICTBUTENBHBIX YHUCEIL.

Henonnora nons Q. Ilnotnocts Q B R. [Ipunuumne: noaHoTs! noss R.

Tema 3. [Ipenen nocienoBaTeIbHOCTH.

OrpaHr4eHHOCTh CXOIAIIEHCS MOCIIEeI0BATEIbHOCTH.
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Tema 4. [Ipenen GpyHkun.

Beckoneuno maibie U GUHAIBLHO OTpaHUYEHHBIC BeMUYUHBL. VX cBOMiCTBA.

Tema S. HenpepoiBHBIC DYHKIIHH.

['mobanpHBIC cBOMCTBA: Teopema bonbiiano-Kommm o mpoMexxyToOYHOM 3HAUCHUU U €€ CIIe/ICTBHE.
Teopema BeliepmTpacca 0 MaKCUMalIbHOM 3HAYCHUHU.

Tema 6. [luddepennupyemblie GyHKIUH.

Huddepennman,ero cBoWCTBa, F€OMETPUUECKHI CMBIC]T.

Tema 7. OcHoBHBIE TeopeMbl AU HepeHIINATBHOTO UCUHCIICHUSI.

JlokansHas popmyna Teinopa. OrieHKa OCTaTOYHOTO YICHA.

Tema 8. YcioBust MOHOTOHHOCTH (yHKIMU. HeoOXxoaumble yCIoBHsI BHYTPEHHETO SKCTpEMyMa.

Pa3nen 3. UnTerpasbHoe ucumciaeHue GyHKIUA OAHON nepeMeHHOMH

Tema 9. [lepBooOpasHbie U HEONPEACAEHHBIN HHTETPAL.

[ToacranoBku Ditnepa.

Tema 10. Onpenenénnplii uaTerpan Pumana.

CpolicTBa MHTerpaiga Pumana: agguTHBHOCTh 1O ME€pE, JIMHEWHOCTb, 3aMEHA NEPEMEHHBIX U
MHTETPUPOBAHUE 110 YACTSM.

Tema 11. JlniuHa 1 Mepa YNCIOBBIX TOJAMHOXKECTB.

JlinHa 1 Mepa 4MCI0BBIX OJMHOKECTB.

Tema 12. ['eomeTpuyeckue NpuaoKeHUsI HHTETpaja.

HaxosxneHue eHTpOB TsDKECTH (DUryp U Tel, a TAKKe — MOMEHTOB.

Paznen 4. IuddepenunanbHoe ucuucjieHne pyHKIM HECKOJBKUX MepeMeHHbIX

Tema 13. BeniecTBeHHbIE IPOCTPAHCTBA U TOIOJIOT U,

CBolicTBa KOMIAKTHBIX UM  CEKBEHIMAJIbHO—KOMIIAKTHBIX IOJMHOXKECTB  METPUYECKHX
npoctpancts. Kputepuii kommakTHocTd B R". CBfI3HBIE MOAMHOXECTBA TOMOJOTHYECKUX
npoctpancTB. COoXpaHEHUE CBA3HOCTU IMPH HENpEphIBHBIX oTOOpakeHusix. Teopema bonbiiano.
BhINyKIIbIE U TMHEHHO-CBA3HBIE TTOAMHOMECTBA B R,

Tema 14. Bektop-pyHKIIMY MHOTUX TTEPEMEHHBIX.

[yt u kpuBble B R", 1mHa kpuBoi, KacatenbHas K KpUBOIA.

Tema 15. [Ipenensl, HENPEPHIBHOCTD, YACTHBIE IPOU3BOIHBIE U JU( G EpEeHIINATBI.

@®opmyna Telnopa and TrAagkUX YHCIOBBIX (YHKIMH MHOTHX IEpeMEeHHbIX. BTopoit
muddepeHMan  YUCIOBOW (QYHKIMM MHOTMX MEpeMEHHbIX. DOpMYyJIHPOBKH TEOPEMBI O
JgokagbHOM jauddeomopdusme u Teopembl O HesBHOM ¢yHkuuu u e€ nuddepeHuane.
KacarenpHas IIOCKOCTh K mHOBepxHocTaM B R", ompenenenne M crocobbl 3aaHUs.
Heo6xonuMmele U 10CTaTOYHBIE YCIOBUS (PYHKLIMOHAIBHON 3aBUCHMMOCTH YMCIOBBIX (YHKLIUH
MHOTHUX IT€PEMEHHBIX.

Tema 16. VccnenoBaHue SKCTPEMYMOB YUCIOBBIX (DYHKIIMHA C ITOMOUIBIO MPaBUIIa MHOXKHUTEIEH
Jlarpanxa.

['nagkue MHOrooOpa-3us B R, HeocoOble MHOrooOpasus. YCIOBHBIH JOKAIbHBIA SKCTPEMYM
YHUCIIOBOM (PYHKIIMY MHOTUX NEPEMEHHBIX, IPUMEPHI.

Pazgean S. Uucaosbie psiabl

Tema 17. HecoOcTBeHHBIC HHTETPAIIBI.

HecoGcTBeHHBIE HHTETpasbl M0 OECKOHEYHOMY NMPOMEXYTKY M OT HEOIpaHHMYEHHBIX (YHKIUH,
BBIYNCIICHHE HHTETPAJIOB.

[Tpu3HaKK CXOAUMOCTH HECOOCTBEHHBIX HHTErPAIOB. AGCOIIOTHAS M YCIIOBHAS CXOAMMOCTD
Tema 18. Ywuciossle psibl.

3Hakouepenyrommecs psabl. Teopema JleitOHna. AGCOMIOTHO U YCIOBHO CXOSIIUECS PSIIbIL.
[Tpusnaku A6ens, upuxie.
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ApudmeTrrueckue onepanuu HaJl CXOASAIIUMUCS psiiaMu. beckoHeuHbIe MPOU3BECHUS U UX
CXOIUMOCTh. J[BOWHBIC U TOBTOPHBIE Psifibl. CyMMUPOBAHNE YHCIIOBBIX PSIOB.

Pa3gen 6. ®yHKIUOHAIBHBIE N0CJI€0BATEIbHOCTH U QYHKIIHOHAJIBHBbIE PS/IbI

Tema 19. ®yHKIIMOHATBHBIE MTOCJIEI0BATEILHOCTH U PSJIBL.

[TpumeneHue psiioB B IPUOIMIKEHHBIX BBIUYMCICHUSX.

Teopema BeliepmTpacca 0  paBHOMEpPHOM  NPUONIKEHHUM  HENPEPBIBHOM  (yHKIUU
MHOTOYJICHAMH.

Tema 20. Psaas1 Oypoe.

3aMKHYTOCTb M [OJIHOTA  OPTOHOPMHUPOBAHHBIX  CHUCTEM.  YCJIOBUA  IOYICHHOIO
QG epeHIMPOBaHUS U UHTETPUPOBAHUSI.

[IpeobOpazoBanne Dypre. CpoiictBa mnpeodpazoBanuss Dypwe. Ilonstue 006 oOpaTHOM
npeobpazoBanuu Oypse. UnTerpan @ypee.
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11.YYEFHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECl',[E‘IEHI/IE JUCHUTIJIMHBI
a) CnucoK peKoMeHIyeMOoi JIHTepaTyphl
OcHoBHAas JIUTEpaTypa:
1.1. Wneun, B. A. MatemaTtuueckuii anamms B 2 4. Yacts 1 B 2 xu. Kuura 1 : ygeOHuK 11 By30B /
B. A. Wneun, B. A. Cagoauunii, b. X. Cennos. — 4-e 3., nepepad. u:gomn. — Mocksa : M3narenscTBo
FOpaiit, 2023. — 324 c¢. — (Bsiciuee o6pasoBanue). — ISBN 978-5-534-07067-5. — Tekcr : 31eKTpOHHBI#H
// O6pazosarenbHas miatdpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513351
1.2. Uneun, B. A. MatemaTtuueckuii anamus B 2 4. Yacts 1 B 2 ku. Kuura 2 : yqeOHUK U1 By30B /
B. A. Unsus, B. A. Cagosauunii, B. X. Cennos. — 4-e u3z., nepepad. u gon. — Mocksa : U3natenscTso
Opaiit, 2023. — 315 ¢. — (Boiciuee o6pasoanue). — ISBN 978-5-534-07069-9. — Tekcr : 31eKTpOHHBIH
// O6paszoarenbHas wiardopma FOpaitr [caiit]. — URL: https://urait.ru/bcode/513352
2.1. Canosuuuas, . B. MaTteMaTuueckuil aHanm3: onpeaeeHHbIH uaTerpanl B 2 4. YacTs 1 : yuebHOE
noco6ue s By3os / Y. B. Cagosauuas, E. B. Xopommiopa. — 2-e 3., nepepad. u gon. — Mockaa :
UzmarensctBo FOpaiir, 2023. — 242 ¢. — (Bsicuree o6pasosanue). — ISBN 978-5-534-05714-0. — Teker :
3neKTpoHHEIH / O6pasosarensHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515248
2.2. CagoBumuas, Y. B. MaremaTudecKkuii aHaIu3: OIIpClIeJICHHBIPI MHTErpa B 2 4. Yactp 2 : yueGHOE
noco6ue s By3oB / Y. B. Cagosaudas, E. B. Xopommnosa. — 2-¢ u3J., Tiepepal. u non. — Mocksa :
UzmarensctBo FOpaiit, 2023. — 199 ¢. — (Bsicuree o6pa3osanue). — ISBN 978-5-534-06672-2. — Teker :
snexTpoHHsIH / O6pasoBarenbHas mwiargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/515294

JlonmoJIHUTeIbHAS JIUTEpaTypa: )
1. Memuoemd B.I1. C60pHUK 337124 ¥ yIPaXKHEHHH [0 MATEMATHIECKOMY aHAM3Y : Ul QU3. H MeX.-MaTeM.
crent. By30B / JlemunoBud Bopuc Ilapnosuu. - 10-e u3n., ucmp. - Mocha Hayxka, 1990. - 624 c. : un. -
ISBN 5-02-014505-X (8 mep.) : 1.40.
2.1. BemsmucoBa C. JI. Pemenue 3aga4d mo MareMaTHYeCKOMY aHaH3y [DIeKTpoHHBIA pecypc] : yueb.
mocobue s 1 kypca umx.-pu3s. dak. Boicokux texHonormii: B 3 u. Y. 1 / C. JI. Bensmucosa; Yul'V. -
DnekTpoH. TekcroBele gaH. (1 daitn : 2,42 M6). - VmesHosek @ Yal'¥, 2011. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/230
2.2. Benpmucosa C. JI. Pemenue 3agad mo MaTeMaTHYecKOMY aHau3y [DIeKTpoHHEBIH pecypc] : ydeO.
nocobue mia crygentoB 1 kypca UO®PBT : B 3 u. Y. 2/ BensmucoBa Ceernana JlbBoHa; Yil'V. -
DnekTpoH. TekcroBele gaH. (1 ¢ain : 3,85 M6). - YJILSIHOBCK o yary, 2013. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/239
2.3. BemsMmucosa C. JI. Pemenue 3amad Mo MaTeMaTU4ECKOMY aHaJmsy [SneKTpOHHLm pecype] : yueb.
noco6ue. Y. 3 / C. JI. Benemucona; Val'V, UODBT. - DnekrpoH. TekcToBble AaH. (1 daiin : 3,07 MB). -
ViesHosck : Y'Y, 2016. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/244
3.1. Benpmucosa C. JI. MaremaTtuyeckuii ananus : yue6. mocobue: B 2 u. . 1/ C. JI. Benmsmucosa, C. B.
YepsoH. - VibsHoBeK : Y'Y, 2009. - FimeeTcs ned. aHaior. - DNEKTpOH. TekcToBble AaH. (1 daitn : 8,34
M6). - Pexxum moctymna: OBC Yal'V. - Tekcr : 91eKTpOHHBIN. -
URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/228
3.2. Bensmucosa C. JI. MaremaTtudeckuii ananus [DJIeKTpoHHBIM pecype] : yuaeb. mocobue 1is By30B : B 2 4.
Y, 2 /C. JI. BensMmucosa, C. B. Uepson; Val'V. - DnextpoH. TekcToBble AaH. (1 daiin : 10,1 M6). -
VaesHOBCK : YaI'V, 2009. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/229

YyeGHo-MeTOAMYECKAS JIUTEPATYypa:

1. MeToudecKue yKa3aHus Ul CAMOCTOSTENBHOM paboThI CTYIGHTOB 110 AUCHUILIMHE «MaTeMaTHueCKuit
aHAIM3) 1O HanpapjeHuro Gakanaspuarta 28.03.02 «Hanoumkenepus», 27.03.02 «YpaBiieHHEe Ka4eCTBOM,
20.03.01. «Texnochepnas GesomacHoctb», 21.03.01 «Hedrerasosoe neno», 27.03.05 «uHOBaTHKAY,
23.03.02 «HazeMHBIE TPaHCIOPTHO-TEXHONIOTHYecKre kKoMiutekes» / B. T, Bypmuctposa; Yul'Y, ®ak.
MaTeMAaTHKH, HHQOPM. ¥ aBHAll. TEXHOJIOTHIL. - YIbsHOBCK : YI'Y, 2019. - 3ari. ¢ 3kpaHa;
Heomny6mikoBaHHbIH pecypc. - DIEKTpoH. TekcToBble AaH. (1 daiin : 234 KB). - Pexum noctyna: 95C
Val'yV. - Teker : anektponnsiit. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6905
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0) [IporpammHoe oOecrieueHue
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS

3. «MoiiO¢uc CtangapTHBIN

B) [Ipodeccunonanbubie 0a3b1 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. Dy1eKTPOHHO-0UOINOTEYHbIE CUCTEMBbI:

1.1. Hwudposoit obOpazoBatenbHbli pecypc I[PRsmart : 3mekTpoHHO-OMOIHOTEUHAS
cucrema : caiir / OOO Komnanms «Ai#t Ilm Ap Menmay». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pesxum moctyma: [uis 3aperucTpup. mosb3oBateien. - Tekcr :

3JIEKTPOHHBIMN.

1.2. O6pasoarenshas miargopma IOPAWT : 06pa3oBaTesbHblil pecype, MeKTPOHHAs
oubnmoreka : caiit / OO0 DnekrponHOe H31aTenbeTBo «FOPAWTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum goctyma: st 3aperucTpup. mojab30Bareiei. - TEKCT : 2JIeKTPOHHBIN.

1.3. ba3a manHbIX «2neKkTpoHHas OuommoTeka Texandeckoro BY3a (ObC «KoHcynbranT
CTYACHTA») : AJIEKTPOHHO-OMOMoTeuHast cucrema : caiit / OOO «[lomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pnocrtyma: s
3aperucTpHp. Moab30BaTeNell. — TEeKCT : 3MEKTPOHHBIMH.

1.4. KoHcynbTaHT Bpaya. DNEeKTpOHHAs MEIUIIMHCKass OnbmuoTeka : 0a3a JaHHBIX : CalT /

O0OO «Beicmasg mKoOJa OpraHU3allUd M YOPAaBIEHUS 3ApaBOOXpaHEHHEM-KOMIUIEKCHBIN
METUIIMHCKUI KOHCanTHHM». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonbmias MeauiHcKas OMOTMOTEKA : AIEKTPOHHO-OMOIMOTEYHAs! CHCTEMa © CauT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexwum
JIOCTyNa: JJIsl 3apETUCTPHP. MOJIb30BaTeNEH. — TEKCT : JIIEKTPOHHBIN.

1.6. OBC Jlanp : >nexTpoHHO-OnOMMoTeuHas cucrema : cadt / OOO DBC «Jlanb». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mocrtyna: uist 3aperucTpup.
1osb30BaTeen. — TeKCT : 2IIEKTPOHHBIM.

1.7. BBC Znanium.com :351eKTpOHHO-0MOIMOTEeYHas cuctema : caiit / OO0 «3HaHHYM». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum pgocryma : Juis 3aperucTpup.
MOJIb30BaTeNel. - TEeKCT : IIEeKTPOHHBIN.

2. KoncyastautIliwc [DnekTpoHHBIN pecypc]|: cipaBouHas mpaBoBas cuctema. / OO0
«Koncynperant [Imtocy - Dnextpon.nan. - Mocksa :Koncynsrantlmtoc, [2023].

3. ba3bl JaHHBIX NEPHOAMYECCKUX U3AHUI:

3.1. eLIBRARY.RU: nayunas snektpoHHass Oubnuoreka : caiitr / OOO «Hayunas
OnekTponHas bubnuoreka». — Mocka, [2023]. — URL: http://elibrary.ru. — Pexxum mocryma :
JUIsL aBTOPH3. MOJIb30BaTeNe. — TeKCT : AIeKTPOHHBII

3.2. DnexktpoHHast 6ubnmoreka «M3marensckoro nqoma «I'pebennukoBy» (Grebinnikon) :
anekTponHas Oubmmoreka / OOO U] «I'pebennmkoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Uit aBTOpH3. TOJIb30BATEIIEH.
— TeKCT : AEeKTPOHHBIM.

4. @enepanbHasi rocyaapcrBeHHasi mHpopmamuoHHasi cucreMa «HaunmoHanbHas
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3J1eKTPOHHAs OMOJIHOTEKA»: 3JeKTpoHHas onbimnoTeka : caidt / ®I'BY PI'b. — Mocksa, [2023].
— URL:https://H36.pd. — Pexxum noctyna : uist moiap3oBareneid HaydHoW Oubmuorexu. — Tekcr :
3JIEKTPOHHBIMN.

5. Poccuiickoe o6pa3zoBanue: dhenepanbHbiid moptai / yupeautenb OI'AY «OULTO». —
URL.: http://www.edu.ru. — TekcT : 3JE€KTPOHHBIA.

6. DuexkTpoHHass OudamoreyHas cucrema Yal'¥V : wmoayias «DJEeKTpOHHas
OuoOIIMoTEKAY ABUC  Mera-IIPO / OO0  «/lara Okcopecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : 1yist mojib30BaTesieii Hay4HOW OMOIUOTEKH. —

Texer : 3IeKTPOHHBIN.
CornacoeaHo: "
| [
" A
Husenep seayimit ! [Hvpenro 10.B. ! £ AL !

Jloasnocts cotpyannga YHTT BER ] TGS ) AT

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI:
AyauTtopun Juisl IPOBEICHHUS JIEKIIUN, CEMUHAPCKUX 3aHATHM, JUUI IPOBEICHUS TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTECTAIMU, TPYIIIOBBIX M UHIMBHyaTbHBIX KOHCYJIbTAIIHHA.
AynuTtopun yKOMILJIEKTOBaHbl CHELUAIN3UPOBAHHOW MeOenblo, y4eOHOW JOCKOM.
[ToMenieHust Il CaMOCTOSTENIbHOW pabOThl  OCHAIICHBI KOMITBIOTEPHOH TEXHHKOW C
BO3MOXKHOCTBIO IMOJKIIIOUEHUSI K ceTH «/HTepHeT» u o0ecreyeHneM J0CTyma K 3JIEKTPOHHON
UHPPOMALIMOHHO-00pa30BaTeNbHOM Ccpesie, 3NEeKTpOHHO-0MOIMoTeyHoi cucteme. Ilepedens
000pyIOBaHUs, KCIOJIB3YEMOTO0 B Y4eOHOM IIpoIecce, YKa3blBaeTCs B COOTBETCTBHH CO
CBEJICHUSIMH O MaTepUaTbHO-TEXHUYECKOM O0ECTIEYeHUH M OCHALIEHHOCTH O00pa3oBaTEIbHOIO
mpoiiecca, pasMenieHHbIMH Ha oduiuansHoMm caite Ynl'Y B pazgene «Csenenus o0
00pa3oBaTeNbHON OpraHU3aI».

13. CIIEIJMAJIBHBIE YCJIOBUSA 1JI51 OBYUYAIOIIUXCA C OT'PAHUYEHHBIMH
BO3MOKHOCTSAMMU 3/10POBbS
B cinyyae HeoOXoauMOCTH, OOydaroUMMCS M3 4YHMCIAa JIMI C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 370pOBbsI (110 3asBJIEHUIO OOYy4aromerocs) MOTYT IpeiiaraTbCs OMHU W3
CIIEAYIOIIMX BapUaHTOB BOCHPUATHS HHGOpMAMM C YYETOM UX MHIUBHIyaJIbHBIX
NCUX0(U3MUECKUX 0OCOOEHHOCTEM:

— JUIsl JIMIL ¢ HApYIICHUSMH 3pEHMS: B Ie4aTHOU (hopMe yBeIHMUEHHBIM MIpU(TOM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBos y4yeOHBIX MaTepuaioB B
aynuodopmar); B medaTHoW ¢opme Ha s3bike bpaiins; MHAMBUAyalbHBIE KOHCYJBTALUU C
MMPUBJICYCHUEM an)nocypzlonepeBozquKa; HHAWBUAYAJIBHBIC 3a1aHUA U KOHCYJIbTallUuH,

- AN JMIl ¢ HapyLIeHUSIMH cllyxa: B MedaTHoW ¢Qopme; B QopMe 3JIEKTPOHHOTO
JOKYMCEHTA, BUJACOMAaTCpHaihbl C CY6TI/ITpaMI/I; HHIWBHUAYAJIbHBIC KOHCYJIbTAallUN C IIPUBJICUCHUEM
CYpJIOTIepEBOIUMKA; UHANBUIYAIbHBIE 3aJJaHUs U KOHCYJIbTAIlUY;

— JI1 UL C HApYLWCHUAMHKU OIIOPHO-ABUIAaTCIIBHOI'O arirapara: B NeYaTHOH CbOpMe; B
dopme HIEKTPOHHOTO JOKyMeHTa; B (opMme aynuodaiina; HHIMBUAyalbHBIE 3alaHUs U
KOHCYJIbTallhH.

PazpaboTunk JIOIIEHT Mopo3osa E.B.

MOJIUCH JIOJDKHOCTh (0)5(6]
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