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1. HEJIM U 3AJAYU OCBOEHUSA JUCHUIIIMHBI

Lens mucumrmnbbl "MaTteMaTHueckuil aHanu3" - O3HAaKOMIIEHHE C (yHIaMEHTAIbHBIMU
METOAAMHU HCCIIEI0BaHMsI MEPEMEHHBIX BEJIMYMH MOCPEICTBOM aHaln3a OECKOHEYHO MalblX,
OCHOBY KOTOPOTO COCTaBJISIET TEOPHs JU(PPEepEeHIINATBHOTO U HHTETPATHHOT0 HCUHCICHUH.
Hean
LenssmMu yueOHON 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 331a4aMH y4€OHOH TUCLMITIIMHBI SBIISIOTCS:
1. dbopmMupoBaHue y CTYJJCHTOB KOMITJICKCHBIX 3HAaHHI 00 OCHOBHBIX CTPYKTYpPax aHaJIH3a,
2. npuoOpeTeHre CTYJeHTaMHd HaBbIKOB W YMEHMH 10 PpEUIeHUI0 MpOCTeHIIMX 3ajad
MaTeMaTUYECKOT0 aHAIN3a.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII:

JucuunirHa sBisercss 00s3aTeNIbHOW U OTHOCUTCS K 00s3aTenbHOM yacTu O «{uciuninHb
(Momynu)»  OCHOBHOM  mpodeccHoHaibHOW  oOpa3oBarenbHOil  mporpammel  (OITOII),
yCcTaHaBIMBaeMOW By30M. JlaHHas JUCLUIUIMHA SIBJISETCS OJHOW U3 NPOPUIMPYIOIIUX
JUCITUTUIMH B CUCTEME IMOATOTOBKH OakanaBpa o HampasieHuio 23.05.01 «Hasemusie TpancnioptHo-
TexHonormdeckue cpeacrtea». OHA aeKBaTHO 3HAKOMHT CTYJIEHTOB CO CIEAYIOUIMMHU paszieiaMH U
METOJaMU MaTeMaTHKH (B COOTBETCTBUH C YTBEPKJICHHBIM CTaHIAPTOM):

- POJIb MAaTEeMaTUKU;

- OHATHUSI MHOXXECTBA, YMCIIa, QYHKINH, TOCIEJ0BATEIILHOCTH, TPEIENa;
- QJIEMEHTHI MaTEMaTUYECKOT0 aHaJIN3a,

- tuddepeHimanbHoe HCUUCiieHne QyHKINI OAHON IepeMEHHOMT;

- HHTETpajJbHOE UCUHCIeHNE QYHKINN OJJHON MepeMEeHHOM.

OObexkTaM M3y4eHHUs] B JAaHHOW IUCHMIUIMHE SBJSIIOTCS, mpexnae Bcero, pynkuumu. C  ux
IOMOIIBIO  MOTYT OBITh C(OPMYJIMPOBAHBl KaK 3aKOHBI MPUPOJABI, TaK M pa3HOOOpa3Hble
IPOIIECCh, TpoHcxXosimue B TexHUKe. OTcioga OOBEKTHBHAs BaXXHOCTh MAaTEMaTHYECKOTO
aHajM3a Kak cpescTBa u3ydeHus QyHkuuil. Jlucuuniamnza yuraercs B 1-oM u 2-om cemectpax 1-
Oro Kypca CTy/IeHTaM OYHOI (opMbl 00y4EHHS.

JucuumirHa «MaTeMaTH4ecKuid aHann3» 0a3upyercsl Ha 3HAHHUSIX U YMEHUSX, MOJyYeHHbIX
CTYACHTaMH B IIKOJIE.

Pe3ynpTaThl OCBOCHMS NUCLUILIMHBI OYAYT HEOOXOIUMBI Ui JalibHEHIIero mpoiecca
o0y4eHHsT B paMKaxX MOITAITHOTO (OPMHPOBAHUS KOMIIETCHIIMH TPH W3yYEHHH CIETYIOIINX
CHelHaTbHbBIX JUCIUILINH:

MexaHuka

MonekynsipHasi hu3nka 1 TepMoaMHaMMKa

Xumns

Jkonorus

DU3NKO-XMMUYECKNE OCHOBbI HAHOTEXHOJOTUI

Cucrembl ynpaBJieHNAa TEXHONIOrM4YeCKMMIN npoueccamu

MeToab! AMarHOCTUKN B HAHOTEXHONOMNSX

3}'IeKTpOTeXH NKa N 3NTIEKTPOHUKa

MpuknagHas MexaHuka

BBeneHne B HAHOMHXEHEPUIO
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NHdopMaTuka

YucneHHble METOAbI U MaTEMaTUYECKOE MOAENTMPOBaHNE

MaTteMaTuyeckuin aHanu3

AHanuTUyeckas reoMeTpus un NWHenHast anrebpa

Kone6aHus 1 BOMHbI, ONTUKA

3J'IeKTpI/Il-IeCTBO N MarHeTusm

Teopusi BEPOSITHOCTEN U MaTeMaTuyeckasi CTaTUCTUKa

[OnddepeHumanbHble ypaBHEHNS

ConpoTusneHne maTepuasnos

HaHo3anekTpoHuka

ATOMHas ¢pu3nka

SlnepHas pusmka

HauepTaTtenbHas reomeTpus

NHxxeHepHas rpadvka

BblcOKOBaKyyMHble TEXHOMOrMYECKUE NPOLIECCHI B HAHOMHXEHEPUU

WcTopus pa3BuTusi TEXHOMOMUM

McTOpKs MUPOBBIX OTKPBITUI B 0611ACTM HAYKW U TEXHUKK

®u3nKa KOHAEHCMPOBAHHOIO COCTOSIHUS BeLLecTBa

®dusmnka TBEPAOro TENa

MporpaMMHble CTaTUCTUYECKUE KOMINEKChI

MpuMeHeHne BM B MHXEHEPHbLIX pacyeTax

YnpaBneHwe ctapTanamm B TEXHOOMMYECKOM NpearnpuHUMaTeNbLCTBe

YnpaBneHwe ctapTanamu B COLMaNbHOM MpeanpuHUMaTebCTee

O3HakoMuUTeNbHas NpaKkTUKa

MNpoekTHas aesaTenbHOCTb

HayuHo-uccnegoBaTenbckas pabota (MofyyeHe NepBUUHbIX HaBbIKOB HayYHO-MCCIIEA0BATENBCKON PaboTbl)

MpeaavnnoMHas npakTuka

TexHonornyeckas (I'IpOEKTHO-TEXHOJ'IOFMHECKaﬂ) NpaKTUKa

BbINOMHEHWE U 3aLUMTa BbIMYCKHON KBaNUMUKALMOHHON paboThl

MoaroToBka Kk caaye v caava roCcyAapCTBEHHOIO 3K3aM€EHa

KpucTannorpacdusi, peHTreHorpadus

®dusnYeckmne 0CHOBbI TEXHOMOMMM NOYNPOBOAHUKOBbLIX NMPUBOPOB U UHTErpasbHbIX MUKPOCXEM

3. MIEPEYEHDb IINIAHUPYEMBIX PE3YJbTATOB OBYUEHUS IO JUCIHUILJIMHE
(MOJYJII0), COOTHECEHHbBIX C IJIAHUPYEMbBIMU PE3YJIBTATAMHA
OCBOEHHS OCHOBHOM IMMPO®ECCUOHAJBHOM OBPA3OBATEJBLHOMN

INPOI'PAMMBI
Koa n nHaumenoBanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs 1O
peajinzyeMoii KoMIeTeHIuU AMCHUIJIMHE (MOAYJII0), COOTHECEHHBIX €

HHIMKATOPAMH JOCTHKEHHs] KOMIIETEeHIIU

CITOCOOHOCTBIO K CaMOPa3BHUTHIO | 3HATh:
u HCIIOJIBL30BaHUIO B MHOKECTBA M (DYHKIMHU, TOJEe IEHCTBUTEIBHBIX
MIPaKTUYECKON EATENLHOCTH Yuces, MpeAesl MOCIeI0BAaTeIbHOCTH W (DYHKITUH,
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HOBBIX 3HAaHUW U YMEHHH, B TOM
yyuciae B 00JIACTSAX — 3HAHUM,
HEIOCPEICTBEHHO HE CBS3aHHBIX
co cdepoii mpodeccruoHaTbHON
neareinsHoct - OIIK-7.

HENpPEepPhIBHOCTh  (PYHKLIMH, TOYKH  pa3pbiBa,
muddepenimpyemas  ¢ynkuus, auddepenunan,
MIPOM3BOJIHAS, MOHOTOHHAsI (DYHKIIUS, SKCTPEMYM,
BBIMTYKJIOCTh, TOUKH MEPErnuda, aCUMIITOTEHI;
MHOKECTBa M (PYHKIMH OJHOM U HECKOJBKHX
NEPEMEHHBIX, T0JIe JCHCTBUTEIBHBIX YUCENl M €ro
MOJIMHOXKECTBA, BELIECCTBEHHOE BEKTOPHOE
IPOCTPAHCTBO M E€BKJIHUJIOBY TOIOJOTHIO B HEM,
mpelnen  MOCHENIOBaTeNbHOCTH W (PYHKUHH,
HENPEPBIBHOCTH ()YHKITUH, TOUKH

pasphbiBa, nuddepeHITMPYEMOCTh byHKIHH,
maddepeHnran, MEepBOOOpPasHYI0 ©  WHTETpall
Pumana QyHKkuMM OIHONW NEpeMEHHOU, Mepy u
JUTMHY TIOJIMHOKECTB BEIIECTBEHHBIX YHCEIL.

yMeThb:

BBIUUCIIATH  TPENeNbl  IOCJIEI0BATEIbHOCTEH,
mpeneiabl  palloOHAIbHBIX W UPPALUOHATIBHBIX

BBIPA)KCHU;

HaXOJIUTh IIPEJIEIIbI (packpbIBaTh
HEOIPEJEIEHHOCTH)  HEMOCPEACTBEHHO U C
IIOMOLIBIO TaOJIMYHBIX 9KBHUBAJIEHTHOCTEH,

npaswia Jlomurans u hopmyiiel Telinopa;
HaXOJUTh TOYKHU Pa3pbiBa QYHKIMH U ONPEACTATH
WX THIT,

uccieoBaTh (PyHKIMHM C TMOMOUIbIO MPOU3BOAHOM
U CTPOUTH UX TpaduKy;

HaxXoAuWTh  TepBOOOpasHblE U HMHTErpalsl
3JIEMEHTAPHBIX (PYHKIIMIA;

HaXOJUTh IIPEIEIIbI (packpbIBaTh
HEeOoNpeeIEHHOCTH) byHKIUI MHOT'MX
IIEPEMEHHBIX;
HaXOOUTb  OKCTPEMYMbl  (PYHKIMH  MHOTHX
IIEPEMEHHBIX;

HCCIIEIOBATh YUCIIOBBIE PSAbI HA CXOJAUMOCTD.
BJIAJETh:
TexHUKOH nuddepeHnpoBanus (GyHKUUNA OJHOMN

NepEeMEHHOM: OPUMEHSTh MIPaBUIIO
mudpepeHIMpoBaHUs CIOKHON (QYHKIIUH, METOJ
Jorapu(pMUIECcKOro g epeHIpoBaHus,

muddepeHpoBaTh MapaMETPUUECKU U HESIBHO
3ajaHHble  (YHKIMHM, HaXOAUTh IPOU3BOIHbIC
BBICIITNX TIOPSI/IKOB;

TEXHUKOU MHTETPUPOBAHUS 3JIEMEHTAPHBIX
yHxumii;

TEXHUKOU Qg epeHIMPOBaHUS byHKuni
HECKOJIbKUX TIEPEMEHHBIX: TMPUMEHSATh IPABUIIO
g hepeHIPOBaHUS CJI0KHOM GbyHKIUY,
muddepeHMpoBaTh TMapaMETPUUECKH U HESIBHO
3aJaHHble  (DYHKIMHM, HaXOAWUTh auddepeHnnasl
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BBICIIHUX IOPAAKOB, TEXHUKOM IIPUMCHCHU A
Qg depeHIpoBaHUSI u MHTETPUPOBAHUS

CTCIICHHBIX PAOOB I HAXOXIACHUA HUX CYMM, B
TOM YHUCJIC OJid CYMMHUPOBAHWA YHCIOBBIX PAOOB.

4. OBIIASA TPYJITOEMKOCTD JUCIHHUIIJIMHBI
4.1. O0beM IMCHHUIUINHBI B 3a49eTHBIX efuHHIAX (Bcero) -83E.

4.2. O6beM TUCUHMILIAHBI M0 BHAaM y4eOHO# padoThl (B yacax):

Bup yueOHo
padoThbI

KosauvecTBo 4acoB (dpopma obyuenns

OoYyHas

Bcero o
IUIAHY

B 1.4. mo cemecTpam

1 cemecTp

2 cemecTp

3 cemecTp

1

2

3

4

5

KonrtakTHas padota
00ydJaromuxcs ¢
npernoJiaBaTeaeM

102

54

48

AyauTopHble
3aHATHA:

102

54

48

Jlexnun

34

18

16

MMPAKTUYCCKUC U
CCMHUHAPCKUC 3aHATUS

68

36

32

nabopaTopHbIe
paboThI
(J1abopaTopHbIi
MPAKTUKYM)

CaMmocTosTenbpHast
pabota

114

54

60

Texymuit KOHTPOJIb
(KOJMYEeCTBO U BUJI:
KOHT.pabora,
KOJIJIOKBHYM,pedepar)

2 KOHTPOJIbHBIE
paboThI

2 KOHTPOJIbHBIE
paloThI

KypcoBas pabora

Bune:
IIPOMEKYTOUHON
aTTecTanuu (JK3aMeH,
3a4er)

72

36

36

Bcero yacos o
MUCLIAIIINHE

288

144

144

4.3. ConepxaHue TMCUMILIUHBI (MoaYyJisi.) PacnipenesieHue 4acoB 1o TeMaM M BUAaM
y4eOHoi1 padoThI:

dopma 00yueHus

O4YyHasa

®dopma
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Ha3zBanue u
pa3zesioB H TeM

Bcer

Buabl yueOHbIX 3aHATHH

AyIHUTOpHBIE 3aHATHS

JIEKI

Hn

NpaKTHYec
KHe
3aHATHSA,
ceMHHAap

Jadopart
op-Hasi
padora

3ansaTusa B
HHTEPaKTUB
HOH opme

CamocrosiTe b
Has padora

dopma
TeKylIe
1)
KOHTPO
Js
3HAHUH

4 5

6

1. MuoxecTtBa u
byHKIUHA

2

Pa3zgen 1. BBeageHue B MAaTeMATHUYECKHI AaHAJIN3

2

4

2. ITone
JIIEWCTBUTEILHBIX
qucenn

2

4

3.1Ipenen
[IOCJIENOBATENIHH
OCTH

10

4. [Ipenen
byHKIIMN

10

5.HenpepbiBHbIE
byHKIIMN

8

4

Paznea 2. Tud

CPCHIHAJTBHOC HCIYUCICHHUEC (

YHKUMI OAHOM IepeMeHHOI

6.
Anddepenuupye
Mble QYHKIUU

10

2

4

4

7. OCHOBHBIE
TEOPEMBI
TuddepeHmranb
HOT'O MCUYHCIIEHUS

8. UccnenoBanue
byHKIMI ¢
MIOMOMIBIO
MIPOU3BOJIHBIX.
ITocTpoenue
rpaduxa
byHKINN.

10

Pasnen 3. Uurerp

aJIbHOE HCYHCJIeHHe (DYHKIMH  OIHO# NepeMeHHOoi

9.
[TepBooOpazHble
nu
HEOIpEIETIEHHBIN
WHTErpal

10

2

4

4

10.
OnpenenéHnbliii
UHTErpaj
Pumana

11. Jlniuaa wu
Mepa YHCIIOBBIX
TTOJIMHOKECTB

®dopma
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VY bstHOBCKUM TOCYAapCTBCHHBIN YHUBEPCUTET
®-Pabouast nporpamMma JUCLIHILTHHEI
12. 11 1 4 6
I'eomeTpuueckue
MIPUITIOKEHUS
WHTErpaja
Ix3zamen no | 36
oucyuniure
Hroro 144 | 18 36 18 54
Pa3nea 4. ludgdepenunanbHoe HcHUCIeHNe PYHKIMH HECKOJIBKHUX NepeMeHHbIX

13. 12 |2 ) 2 6
BemecrBennnie
MpOCTpaHCTBA U
TOIOJIOTHS
14, Bekrop- | 12 | 2 4 6
(YHKIIMM MHOTHUX
TIePEMEHHBIX
15. Ilpenensi, 12 |27 4 2 6
HETPEPHIBHOCTb,
YaCcTHEIC
MPOU3BO/I-

HBIC U
nuddepeHmab
16. 16 |2 6 4 8
HccnenoBanue
HKCTPEMYMOB
YHCIIOBBIX

GyHKIUH C
ITOMOIIIBIO
npaBuia
MHOKHUTeIIeH

Jlarpanxa

Pa3gen 5. YucaoBble psiabl
17. 12 |2 3 2 8
HecoGcTBeHHbBIC
WHTErpaJibl
18. Uncnossle | 16 | 27 5 3 10
pABI
Paznen 6. DyHKIIMOHAJIbHbIE MOCTEA0BATEILHOCTH U PAAbI
19. 14 |3 3 1 8
DYHKIIMOHATIbHBI
e
MTOCJICA0BATEILHO
CTH U Psiibl
20. Psimet Pypee | 14 |17 3 2 8
Ix3zamen no | 36
oucyuniure
Hroro 14 |16 32 16 60
4

®dopma
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*

Bcero 28 | 34 68 34 114
8

*.
Yka3aHHbBIC 3aHATUS IPOBOAATCS YaCTUYHO B MHTEPAKTHBHOU (hopMe.

5. COAEP KAHUE JTUCHUJIUHBI MOAYJIA)
Pa3zgen 1. Beegenune B MaTeMaTHYECCKHI aHAIN3
Tema 1. MHOXecTBa U (QyHKITUH.
MHokecTBa U onepanuu Haja HUMHU. OTHomeHus Ha MHOkecTBaX. @ynkuuu. [Ipocreiimas
kinaccuukanus ynkiuii. CpoiictBa ¢pyHkunid. DyHKIMS KaK OTHOIIEHHE. MOIIHOCTD
MHOxkecTBa. Teopema Kantopa-bepumreitna. Cu4éTHpIE MHOYKECTBA U UX CBOMCTBA. MOIIHOCTh
MHOECTBA pallMOHANBLHBIX uncen. CylecTBOBaHUE HECUETHBIX MHOKECTB. KoHTHHYYM.
MOIHOCTh MHOXECTBA BCEX MOJMHOKECTB JAHHOTO MHO>KECTBA.

Tema 2. [Tose nelicTBUTENbHBIX YUCEIL.

[TpyHUMIIBI MUHUMYMa U MaTeMaThyecKkol MHAyKuuu. OrnpeneneHue Mot U yHnopsA04eHHOTIo
nossa. [lpumepsl. I'panu  uymcnoBeix MHOXecTB. IlonHoe mose. Henomnora mons Q.
BemecrBennsie uncna kak 0eckoneunsie qpoodu. [ImorHocts Q B R. [IpHHIMIIBI TIOTHOTHI OIS
R. OrtkpeiTbie M 3aMKHYTble MHOXecTBa B R, ux cBoiictBa. [loHsATHE CekBeHLMaAIbHON
koMmakTHOCTH. [Ipnanun bonsnano-Belepmrpacca. Ilonstue komnaktHocTu. Jlemma bopess-
JleGera.

Tema 3. [Ipenen nocnenoBaTenbHOCTH.

Omnpenenenue npezena nocienoBareabHocTd. EqMHCTBEHHOCTh. OrpaHUYEHHOCTh CXOASIIENCs
[OCJIeI0BaTeNbHOCTU. ApHudmeTrndyeckue cBoicTBa. IlpenenbHbIil mepexol B HEpaBEHCTBAX.
®ynnamentanbHoCcTh. Kputepuii Komm. Teopema Beliepumitpacca o mnpenene MOHOTOHHOM
nocinenosarenbHoctd.  Yuceno e, IloamocnenoBaTenbHOCT M YAaCTUYHBIA  NpeAel
nocyenoBarenbHocTH. Jlemma bonbrano-Beiepmrpacca. HukHuii M BepXHHHM Npenensl
nociyea0BarenbHoCTH. X cBoiicTBa.

Tema 4. [Ipenen GpyHkMH.

[Ipenen ¢pyHKIMU B TOUKe. DKBUBAJIEHTHOCTH ompeaeneHuil no ['eiine u Kommu. beckoneuHo
Masible ¥ (DUHAIBHO OrpaHHWYEHHble BeNW4MHBL. MX cBolicTBa. Apudmernueckue cBOWCTBa
npenena Gyukiuu. [IpenenbHpld epexo B HepaBeHCTBaX. [IepBhIif 1 BTOpOH 3amedaTenbHbIe
npenenslllpenen ¢ynkuum no 6aze. Ilpemen kommnosunmu ¢yaxnuit. Kpurtepuit Komm
cymecTBoBaHus npenena GpyHkuun. CpaBHEHHE aCUMIITOTHYECKOTO TToBeAeHUs GyHKIn. CB

Tema 5. HenpepbiBHbIe QyHKINN.

HempeposiBHOCTS (yHKIIMM B Touke. Pasmuunbie ompeneneHus. HempephIBHOCTH OCHOBHBIX
dIIEMEHTapHBIX (QYHKIUH. OmHOCTOpOHHHE mpenenbl. TOYKH pa3phiBa M UX KITACCHU(PUKAIIHSL.
Konebanue ¢ynkuuu B Touke. Kpurepmii HenpepsiBHOCTH bopa. JlokanbHble cBOHCTBa
HENPEPBIBHBIX (YHKIUH: OTPaHUYCHHOCTh, COXPAaHECHHUE 3HAaKa, HENPEPBIBHOCTh CYMMBI,
NPOM3BEACHHUS, YacTHOrO, KoMmo3unuu. ['mobanbHble cBoicTBa: Teopema bombrano-Komm o
MPOMEXYTOUHOM 3Ha4eHMH U e€ cieactBue. Teopema Beiiepmrpacca 0 MakCHMalbHOM
3HaueHuu. Kpurepuii HempepbIBHOCTH MOHOTOHHOUN (yHKIMH. PaBHOMEpHAass HENpPEephIBHOCTS.
Teopema KanTopa. Teopema 06 oOpatHO pyHKITHH.

Pazgen 2. {udPepenuunaibHoe ucunciaenne GyHKIuil 01HOM mepeMeHHOM
Tema 6. [luddepenupyemblie GyHKIUH.

dopma 9 u3 29




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO Dopma
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P

®-Pabouyast mporpamma JUCHUIUTAHBI

3agauu, IpUBOIAIIME K TOHATUIO TPOU3BOAHOU. Onpenenenre npou3BoaHou. [Ipumepsl
BeruncieHus. OgHocropoHHue npousBoaHbie. KacatenpHas. [IponsBoaHbIe CyMMBI,
npousBeaeHus, yactHoro. Juddepenunpyemocts pyHkuu B Touke. CBA3b C CYILIECTBOBAHUEM
npousBoaHoU. HerpepriBHOCTH tuddepenunpyemoit pynkun. Auddepennnanero cBOiHCTBa,
reomeTrpuueckuii cMoici. [IponsBoaHas cinoxxHoi pyHkuuu. MIHBapuaHTHOCTH (POPMBI
muddepentmana. [IpousBonusie u quddepeHpaisl BRICIUX mopsaakoB. @opmysna JleiioHua.

Tema 7. OcHoBHBIE TeopeMbl AU HepeHIINATBHOTO UCUHCIICHUSI.

Teopembr depma, Poist u teopema Jlarpanxka o xkoHedyHOM mpupaunieHu. Teopema Korm.
®opmyna Teitnopa ¢ octarounsiM wieHoM B (popme Jlarpamxa u Komm. Jlokansaas ¢opmyna
Tetinopa. ®opmyssl Teitopa OCHOBHBIX deMeHTapHBIX (QyHKIHI. OeHKa 0CTaTOYHOTO YWICHA.
[Tpubnmxénnblie Borurcinenus. [Ipasumno Jlonurans.

Tema 8. MccnenoBanue GyHKIUI ¢ TOMOIIBIO0 TPOou3BOIHBIX. [TocTpoeHue rpaduka QyHKIUH.
VYcnoBuss MOHOTOHHOCTH (yHKIuH. HeoOxoaumble YCIOBHS BHYTPEHHETO 3KCTpeMyMa.
Joctarounbsie ycIOBHS SJKCTpeMyMma (B TOM YHCIE B TEPMHHAX BBICHIMX MPOU3BOIHBIX).
Bemyknast ¢ynkuus. HeoOxoaumple M TOCTaTOYHBIE YCIOBHSI BBITYKJIOCTH JUISL JIBaYK/bI
muddepenmpyemord  Gpynkiuu. Toukm mepern6a. ACHMNOTOTHI KpUBBIX. (CXxeMa IOJIHOTO
uccienoBanus pyHkiun. [locrpoerne rpadukos.

Pa3znen 3. UnrerpajsbHoe ucuncieHue QyHKUMHA OHOM MmepeMeHHOI

Tema 9. [lepBooOpa3Hble U HEONIPEIEAEHHBIN HHTErPAJL.

[TpaBuna HeonpeaenEHHOTO HHTETPUPOBAHUS: THHEHHOCTH, 3aMEHA TIEPEMEHHBIX U TIOJICTAHOBKA
B UHTErpaj, WHTErpupoBaHHMe MO dyacTaM. TaOmumpl wuHTerpanos. WHrerpupoBanue
parroHanbHBIX  QyHKImiA. [IpaBuno OcTporpaJckoro WHTETPUPOBAHUS  PAlMOHAIBHBIX
¢yukuuil. [logcranoBku Diinepa.

Tema 10. Onpenenéunplii uuterpan Pumana.

EnuncrBenHocts uHTerpana Pumana. HeobGxoaumoe ycioBue MHTErpupyeMocTH mno Pumany.
Cymmsl {apOy u ¢popmynsl JapOy u unrerpan HapOy. Kpurepuit JlapOy unterpupyemoctu mno
Pumany. Kputepuit JleGera unrerpupyemoctu no Pumany. CsolicTBa uHTerpana Pumana:
aJJIMTUBHOCTh 10 Me€pe, JINHEHHOCTb, 3aMEHA MEPEMEHHBIX M WHTETPUPOBAHUE IO YACTIM.
HenpepbiBHOCTS M U depeHupyeMocTb HHTerpana Pumana, kak pyHKIIMU BEPXHETO Mpeiena.
HHTerpanbHbIe TEOPEMBI O CPEAHEM.

Tema 11. JlninHa 1 Mepa YUCIOBBIX TOJMHOKECTB.

UuciioBble MHOXKECTBA HYJIEBOM JIMHBI M HYNeBOM Mepbl. Mx cBoicrBa. JlnuHa M Mepa
YUCIIOBBIX MOJMHOKECTB. MHOkecTBa, nusmepuMeie 1o XKopaany. MuoxxectBo Kanropa u ero
CBOMCTBA.

Tema 12. 'eomeTpuyeckue NpuaoKEHUs HHTETpaa.

Brruncnenue minomaaei Guryp, JIHMH TUHUH, 3alaHHBIX SBHBIMH JI€KapTOBBIMHU YPaBHEHUSIMH,
napaMeTpUyuecKy U B NOJSIPHBIX KoopauHaTax. HaxoxxneHrne o0bEMOB Tel BpalleHHs U
ioniaied ux nmoBepxHocTu. Haxoxk/1eHue eHTPOB TSHKECTH (PUTyp U TeJ, a TAaK’Ke — MOMEHTOB.

Pasznen 4. udpdepenunanbHoe HCHHUCTEHHE PYHKIUI HECKOJIbKHX NEPEeMEHHbIX

Tema 13. BeniecTBeHHbIE IPOCTPAHCTBA U TOIOJIOTHUSI.

Tononornueckne, HOPMUPOBAHHBIE U METPUYECKHE NMPOCTPAHCTBA: ONPEIECICHUS U IPUMEPBHI.
Merpuxu B R". TlonHble MeTpudeckue IpocTpaHcTBa, MojiHota R". CBoiicTBa HeENpephIBHBIX
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OoTOOpakeHUM MeTpudeckux MpocTpaHcTB. CBONMCTBA KOMIAKTHBIX M CEKBEHLHMAIBHO—
KOMIIAKTHBIX TIOJMHOKECTB METPMYECKMX HpOCTpaHcTB. Kpurepuii kommaktHoctH B R
CBs3HBIE TNIOAMHOXECTBA TOIOJIOTMYECKUX MNPOCTpaHCTB. CoXpaHEHHME CBS3HOCTH IIpU
HEMpEepbIBHBIX ~ OTOOpakeHusix. Teopema bonpmano. Beimykiasle W JIMHEHHO-CBS3HBIC
noamHoxkecTBa B R,

Tema 14. BekTop-GyHKIIMM MHOTHX ITEPEMEHHBIX.
Bapuanus Bexkrop—ynkuii. Teopema XKopaana o GpyHKIHSIX orpaHnueHHON Bapuanuu. [yt u
kpuBble B R", umina kpuBoii, kacatenbHas K KPHBOIL.

Tema 15. [Ipenensl, HENPEPHIBHOCTD, YaCTHBIE MPOU3BOAHBIE U AUDepeHIInaIb.

UYacTtHble mpou3BoIHBIE U TeopeMa [1IBapia o paBeHCTBE CMEIIaHHBIX YaCTHBIX MPOU3BOIHBIX.
HuddepenurpyeMocTs QyHKIMI MHOTUX MepeMeHHbIX, Auddepenunan dF(x) otobpaxkenus F:
R" — R™ u ero cpoiictea. Marpurna SIko6u Jx(x). Jloctatounoe ycnosue gudpepeHupyeMoCcTH
B Touke. Teopema o nuddepeHnuane ClIoXHOH (QYHKIMH U «IIEMTHOE MPABUIO» BBIYHCICHHUS
YaCTHBIX MPOU3BOJHBIX. Teopema o muddepenuunane odbpatHoi ¢ynkuu. Dopmyna Teiimopa
JUI TJAJKUX YUCIIOBBIX (DYHKIIMH MHOTHMX TEPEMEHHBIX. BTOpoit muddepeHiman uucioBoi
(GYHKIIMM MHOTHX TepeMEHHBIX. DOPMYITUPOBKH TEOPEMbI O JIOKATbHOM auddeomopdusme u
TEOpeMbl 0 HesiBHOW QyHKIMU U e€ nuddepenimane. KacarenpHas IUIOCKOCTh K TOBEPXHOCTSIM
B R", ompe/ieJIeHUe W CHOCOOBI  3aJaHusl. HeoOxomuMbie W JOCTATOYHBIC YCIOBHS
(GYHKIIMOHATIBHON 3aBUCHMOCTH YHUCIIOBBIX (DYHKIIMH MHOTHX NEPEMEHHBIX.

Tema 16. ccrnenoBanue SKCTpeMYMOB YHCIOBBIX (DYHKIIHIN C TOMOIIIBIO MPaBUiIa MHOKHUTETEH
Jlarpanxa.

JlokanbHBII JKCTpeMyM YHCIOBOM (YHKIIMM MHOTHMX TepeMeHHBbIX. HeoOxoammoe wu
JIOCTaTOYHOE YCJIOBUS CYIIECTBOBAaHUS JIOKAJILHOTO SKCTpeMyMa B Touke. ['agkue MHOrooopa-
3us B R", HeocoOble MHOro0Gpasus. YCJIOBHBIN JIOKANbHBIA SKCTPEMYM YHCIOBOM (YHKIHHU
MHOTHX NEepeMeHHbIX, TpuMephl. «lIpaBuno mHoxutenein» Jlarpanxka. JlocTaTouHbIA MPU3HAK
YCIOBHOTO JIOKAIBHOTO IKCTPEMYyMa YUCIOBOM (PYHKIIMH MHOTHUX TIEPEMEHHBIX.

Pazgean S. Yucaosbie psiabl

Tema 17. HecoOcTBeHHBIC HHTETPAJIBI.

HecoOcTBeHHbIe MHTETpabl 0 OECKOHEYHOMY MPOMEXYTKY U OT HEOTPAaHWUYEHHBIX (DYHKIIUH,
BBIYHCIICHUC I/IHTCl"paJ'IOB.3aMCHa HepeMeHHOfI, I/IHTGFpI/IpOBaHI/Ie 110 9aCTsAM.

[Tpu3Haky CXOIMMOCTH HECOOCTBEHHBIX UHTErPaioB. AOCONIOTHAS U YCIIOBHAS CXOAMMOCTh

Tema 18. Ywucnosbie psbl.

[TonsiTre yncnoBoro psiaa. YacTHUHbIE CyMMBI YHCIOBOTO psifa. CXOIsIIMecs] YUCIOBbIE PSIbI.
['eomerpuueckasts mnporpeccus. 'apmonnueckuit psn. Heobxomumoe yciaoBHe CXOAMMOCTH
yucinoBoro psana. Kpurepuit Konm cXoaumMoCTH YMCIOBBIX PSIIOB.

3HaKOMOJOXKHUTENbHbIE  pAabl. HeoOXxoaumoe W JOCTaTOYHOE  YCIOBHE  CXOAMMOCTHU
3HAKOIOJIOKUTEIBHOTO psifia. [Ipu3HAKM CXOOUMOCTH 3HAKOIMOJIOXKHUTEIbHBIX PAIOB (IIPU3HAK
cpaBHeHus, mpu3Hak JlamambOepa, paauKalbHbIM mpu3zHak Kolm, MHTErpanbHBIA MpPU3HAK
Kommu-Maxkmopena, npusnak Paabe, mpusnak ["aycca).

3Hakouepenyommecs psaabl. Teopema JleitOHna. AGCOMIOTHO U YCIOBHO CXOSIIUECS PSIIbI.
[Tpusnaku Abens, upuxie.

Apudmerndeckre onepanu Haj CXOIIUMECS psiaMu. beckoHeuHble TPOU3BEACHUS U UX
CXO0AUMOCTb. /[BOViHBIE U MOBTOPHBIE PsAZbl. CYMMHpPOBaHUE YHUCIOBBIX PSIIOB.
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Pazgen 6. ®yHKIUOHAIBHBIE N0CJI€10BATEIbHOCTH U QYHKIIHOHAJIBLHbIE PS/IbI

Tema 19. ®yHKIIMOHAIBHBIE MTOCJIEI0BATEILHOCTH U PSJIBL.

OyHKIHUOHAIBHBIE  MOCHEAOBaTeNIbHOCTU. IloTOueuHass ©  paBHOMEpHass  CXOJIHMMOCTh
(GyHKIMOHANBHBIX —MocaenoBarenbHocTeld. Kpurepuiri Komm paBHOMEpPHOH —CXOIMMOCTH
(GyHKIIMOHATIBHBIX TOCIeqoBaTeIbHOCTEH. TeopeMbl 0 HEMpepbIBHOCTU MpeAebHON (QyHKIUH,
NOWIEHHOE MHTErpupoBaHue U tuddepeHpoBanre GyHKINOHATIBHBIX OCIE0BATEIbHOCTEH.
OyHKIHOHANbHBIE pAbl.  PaBHOMepHas cX0IMMOCTh (PYHKIIMOHAIBHBIX PsiioB. JlocTaTrouHbie
YCIIOBHS PAaBHOMEPHOM cXoIuMocTH (YHKIMOHAJIBHBIX psAaoB (mpu3Hak BeliepmTpacca,
npusHaku Ao6ens u upuxie).

Crenennble psabl. MHTEpBam M paguyc CXOAMMOCTH CTENEHHOro psga. Teopema Alens o
CTENEHHBIX psnax. Pa3noxxkenue QyHKIMI B CTENIEHHOM PsII.

Psin Teiinmopa. [JocraTounoe ycimoBue pa3ioxeHUs (YHKIMH B CTCIICHHOH Ps.

PasnoskeHne 0CHOBHBIX 3NieMeHTapHbIX (yHKIUH B psan Telinopa.

[TpumeHeHue psiioB B IPUOIMIKEHHBIX BBIUMCIICHUSX.

Teopema Beiiepmrpacca 0  paBHOMEPHOM  NPHOMMKEHWH  HENPEPHIBHOW  QYHKIUU
MHOTOYJICHAMH.

Tema 20. Psaer Oypre.

OproHopMupoBaHHble cucTeMbl (QyHKIMHA. Psnpl @ypbe M0 OpTOHOPMHUPOBAHHBIM CHCTEMAM.
HepasenctBo beccens. 3aMKHYTOCTh M MOJIHOTa OPTOHOPMHUPOBAaHHBIX CHUCTEM. PaBeHCTBO
[TapceBans. Tpuronomerpudeckas cucreMa U €€ 3aMKHYTOCTb.

Tpuronomerpuueckuil psa @ypee. Y ciaoBus paBHOMEPHON CXOIUMOCTH U CXOAMMOCTH B TOYKE.
VYcioBus MOYIEHHOTO TU(PepeHIIMPOBAHUSA U UHTETPUPOBAHUS.

[IpeoOpazoBanne Dypre. CpoiictBa mnpeobpazoBanusi Dypwse. I[lonstue 006 oOpaTHOM
npeoOpazoBanuu Oypwe. UnTerpan Oypoe.

6. TEMbI IPAKTUUYECKUX U CEMUHAPCKUX 3AHATUI
Pasnen 1. Beenenue B MaTeMaTHYeCKU aHAIN3
Tema 1. MHOecCTBa U GYHKLUH.
1. MHuoxecTBa U PYHKIHH.
Tema 2. Ilone neficTBUTEIBHBIX YHCEIL.
2. Tlone neiCTBUTEIBLHBIX YHCEI.
Tema 3. [Ipenen nociaen0BaTENbHOCTH.
3. UwmcrnoBas mociie0BaTeIbHOCTD, MTOAMIOCIIEI0OBATEIHHOCTD.
4. Tlpenen mociaea0BaTeNbHOCTH.
5. BrrunciieHne npeenoB mociaea0BaTeIbHOCTEH.
Tema 4. [Ipenen GpyHKIMH.
6. Ilpenen pyHKINHU B TOUKE.
7. PackpbITHE HeolpeIeEHHOCTEH.
8. TlepBrIif 3amMeUaTeIbHBIN TIPEICIT.
9. Bropoii 3aMedaTenbHbINA Ipees.
10. Beruncnenue npesenos.
11. DxBuBaneHTHBIE 0ECKOHEUHO MaJble () yHKITHH.
12. PackpbITHe HEONpeneNEHHOCTEH C MOMOIIbIO TMPUHIMIA 3aMEHbl KBHUBAJICHTHBIX
0ECKOHEYHO MaJlbIX.
13. KonrponbHas pabdora no treme «IIpenens.
Tema S. HenpepoiBHBIC DYHKITHH.
14. HenpepbiBHBIE (DYHKITHH.
15. Touku pa3pbiBa U UX KIacCH(PUKAIIHS.
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16. PaBHOMepHast HEMPEPHIBHOCTH (DYHKITHH.

Pazgen 2. AudPepenuunaibuoe ucuncienne GyHKuuil 01HOM mepeMeHHOM
Tema 6. [luddepennupyemblie GyHKIUH.
17. Texnuka nuddhepeHupoBaHusI.
18. 'eomMeTpHUUECKH1 CMBICIT TPONU3BOAHOM.
19. ludpdepenmman.
20. IlpousBonHble U qU(PepeHINATBI BBICIIUX MTOPSIKOB.
21. ®opmyia JleiibHuma.
22. Pernienue pa3ianyHbIX 3a]a4 10 TEME.
Tema 7. OcHOBHBIE TeOopeMbl TU(HEePEHITNATEHOTO UCUUCIICHHUS.
23. Teopemsr Posurs, Jlarpanska, Komu.
24. ®opmyna Teitnopa.
25. PackpeITHe HeonpeaenEHHOCTE! ¢ MOMOIIbIO paBuia JlomuTas.
26. PackpbITHe HeonpeaeI€HHOCTeH ¢ moMoIIbio hopMyisl Teinopa.
27. KontponbHas padota no reme «IIponsBomnas».
Tema 8. MccinenoBanue GpyHkiuii ¢ momonibo npon3BoAHbiX. [loctpoenne rpaduka GyHKINU.
28. HaxoxxaeHne npoMeKyTKOB MOHOTOHHOCTH, TOYEK HSKCTpeMyMa, HauOOJbIIUX U
HAaUMEHBIINX 3HAYCHUN, TIPOMEXKYTKOB BBIITYKJIOCTH, TOUEK Ieperuoa.
29. JlokazaTenbCTBO HEPABCHCTB.
30. UccnenoBanue GyHKIUI C TOMOIIBIO TPOU3BOTHOM.
31. [loctpoenue rpahukoB GYHKINN KPUBBIX, 33JaHHBIX TAPAMETPHUYECKH U B MOJIIPHBIX
KOOp/IMHATaXx.
32. KonTponsHas pabota o teme «IIpuMeHeHne mpon3BOaHOM.
33. UtoroBoe 3aHsTHE.

Pa3nen 3. UnTerpanbHoe ucumnciaeHne GyHKIUA OAHON epeMeHHOM
Tema 9. [lepBooOpa3Hble U HEONIPeNEAEHHBIN HHTETPaJL.
34. TlepBooOpa3Has u HeonpeAeaEHHbIN nHTerpai. Tabauia HHTErpaIos.
HenocpencTBeHHOE HHTETPUPOBAHUE.
35. N3yuyeHue MeTo/10B HHTETPUPOBAHUS.
36. Kitaccel mHTErprpyeMbIX (GyHKIIHH.
Tema 10. Onpenenéuuslii nuaTerpan Pumana.
37. Beruncienue onpezeneHHbIX HHTErpaioB Pumana ¢ momorpro npasmia Herorona—
JleiiOHu1A.
38. 3ameHa epeMEeHHOM U MHTErPUPOBAHHE TI0 YaCTSIM B OTPEACTIEHHOM HHTETpaJle.
Tema 11. [lnuHa 1 Mepa YUCIOBBIX MTOJIMHOMXKECTB.
39. KonrpoisHas pabota o reme «MHTErpHpOBaHHE)
40. /lniuHa ¥ Mepa YHCIOBBIX MHOXKECTB.
41. JInuHa 1 Mepa YUCIIOBBIX MHOKECTB.
Tema 12. ['eomeTprueckue NpUIOKEHHUS HHTETpaja.
42. HaxoxmeHue riomazei Guryp B IeKapTOBBIX KOOPIUHATAX C TIOMOIIBIO
UHTETPUPOBAHMSL.
43. HaxoxneHue romajei Guryp B MOJISPHBIX KOOPAWHATAX C IIOMOIIIBIO
UHTETPUPOBAHMSL.
44, HaxoxeHue JUIMH KPUBBIX B JIGKAPTOBBIX KOOPIMHATAX C TIOMOIIHIO
UHTETPUPOBAHMS.
45. Haxox/1eHue JUIMH KPUBBIX B MOJISIPHBIX KOOPAMHATAX C TOMOIIBIO HHTETPUPOBAHUSI.
46. Haxoxenue oObEMOB Tell C TOMOIIBIO HHTETPUPOBAHHUS.
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47.
48.
49.

16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

32.
33.
34.

35.
36.
37.
38.

®opma

HaxoxeHne HeHTpoB TsHKECTH Tell U GUryp ¢ HOMOIIbI0 HHTETPUPOBAHUSL.
HaXO)KI[eHI/Ie MOMCHTOB MHCPUHU C IOMOIIBIO HHTCTPUPOBAHUS.
KonTponbhas pabota no teme «I'eomeTpudeckue NpuioKeHHs OnpeeIéHHOTO
HHTErpazay.

Bonpocel k Teme

MuoxecTBa 1 onepanuu Haja HUMH. OTHOILIEHHSI HA MHOXKECTBAX.

Oynkuuu. [Ipocteiimas knaccudukanus pynkuuii. CroiictBa GyHkmii. yHKINSA
KaK OTHOILIEHHE.

Momnocts MHO)kecTBa. Teopema Kanropa-bepHiurelina.

CuéTHble MHOXECTBA M UX CBOMCTBA. MOIIIHOCTh MHOXECTBA PAL[MOHAJIBHBIX YHCEIL.
CymiecTBoBaHNE HECUETHBIX MHOKECTB. KOHTHHYYM.

MoHOCTh MHOKECTBA BCEX OJMHOXKECTB JaHHOI'O MHOXKECTBA.

[TpuHIMIBI MUHUMYMa M MaTeMaTH4eCKOM MHAYKIuuU U1t N .

Omnpenenenue mosis ¥ ynopsA04eHHOro noist. Ilpumepsr.

I'panu uncnoBbix MHOXkecTB. [losHoe nmosne. HenmonnoTa nmosst Q.

. BemmectBennble uncina kak 0eckoneunbie Apoou. [lnotHOCTE Q B R.

. [IpuHIMIIBI TOJIHOTHI TTOJIA R.

. OTKpBITBIE U 3aMKHYTbhIE MHOXKECTBA B R, ux cBolicTBa.

. [lonsiTue cekBeHmaipbHol KomnakTHOCTH. [IpuHnun bonbiano-Beliepmpacca.

. [lonsitue kommnaktHocTH. JlIemma Bopensi-JleOera.

. Onpezenenue npejena nociaea0BareaIbHOCTU. ENMHCTBEHHOCTh. OTpaHUYEHHOCTh

CXOJIAIIEHCS MTOCIIEI0BATEIbHOCTH.

Apudmernueckne CBOMCTBa Mpejielia MOCIe0BaTEIbHOCTH.

IIpenenbHbIN TEPEX0/] B HEPABEHCTBAX IS [TOCIIEI0BATEIbHOCTEN.
®yHaameHTanbHOCTh. Kputepnii Komm cxoquMocTy nociaea0BaTenbHOCTH.
Teopema Benepurpacca o npeaene MOHOTOHHOM ITOCIEN0BATENBHOCTH. Huco e.
[TonmocnenoBaTeabHOCTh M YaCTUYHBIN MPEEIT NOCIEA0BATENbHOCTH. Jlemma
boneuano-BeliepmTpacca.

HroxHuil 1 BepXHUH Ipeessl TOCIe10BaTeaIbHOCTH. X cBOMCTBA.

[Ipenen Gyukuu B Touke. DKBUBAJICHTHOCTH omnpeaenienuii o I'eitne u Komu.
beckoneuHo maiblie 1 pUHAIBHO OrpaHUUYEHHbIE BETMUMHBIL. VX CBONCTBA.
Apudmernueckre cBOMCTBa npezena ¢ yHKIUY.

[TpenenbHBIN Mepexo1 B HepaBeHCTBAX Ui (DYHKIIMH.

I1epBbIil 1 BTOPOH 3aMedaTeNbHbIE IPEEIbI.

Onpenenenue npeaena Gpynxuuu no 6asze. [Ipumepsr.

[Tpenen koMno3uuuu GyHKIUH.

Kpurepuii Komn cymectBoBanus npeaena QyHKIUH.

CpaBHEHHE aCHMITTOTHUECKOro noBeaerus dynkmuit. Ceoiicrsa 0o( f ), O(f ).

HenpepsiBHOCTE (pyHKITNU B Touke. Paznuunsie onpenenenus. HempepsIBHOCTD
OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHHA.

OpnnHocropoHHMe mpenesbl. Touku pa3pbiBa GYHKIIMHN U UX Ki1acCU(UKAIIHSL.
Kone6anue ¢pynkuuu B Touke. Kpurepuit HenpepsiBHOCTH bapa.

JlokanipHbIe CBOMCTBA HEMPEPHIBHBIX (DYHKIUI: OrPaHUYEHHOCTh, COXpaHEHHUE 3HAKa,
HEIPEPBIBHOCTb CYMMBI, IPOU3BEACHMS, YACTHOTO, KOMITO3HULIMH.

Teopema bosbriano-Komm 0 mpomMexyTOYHOM 3HAYEHUH U €€ CIIEICTBHUE.

Teopema Benepurpacca 0 MAaKCUMaabHOM 3HAYEHUU.

Kputepuii HenmpepbIBHOCTH MOHOTOHHOM (DyHKITHH.

PaBHOMepHast HenpepbiBHOCTL. Teopema Kanropa.
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Pazpea 4.

Teopema 06 o6patHON DyHKIIHH.

3anauu, IPUBOIALINE K IIOHATUIO IPOU3BOIHON. Onpeesnenre Nponu3BOJHOM.
[Tpumeps! Boruncnenusi. OTHOCTOPOHHUE POU3BOIHBIE.

KacarenpHas. Pasnuunbie MOaX0Abl K €€ ONPENCIICHUIO.

[Tpou3BoHBIE CyMMBI, POU3BEICHHUS, YACTHOTO.

Huddepenuupyemocts GyHKIUN B TOUKe. CBSA3b C CYIIECTBOBAHUEM MTPOU3BOIHOM.

HenpepsiBHOCTH TudPepeHnmpyemMoit GyHKITUN.

Juddepennnan,ero CBONCTBA, TEOMETPHUECKUN CMBICI.

[TpousBoaHas cinoxxHol ¢pynkiuu. MaBapuanTHOCTH (hopmbl nuddepennmana.
[TpousBonHbIe U MU hepeHIaIbl BRICIINX MopaaKoB. @opmyna Jlelioauna.
Teopembr @epma u Poss. ['eomerpuueckuit cMbici TeopeMbl Posist.

Teopema Jlarpanka 0 KOHEYHOM IIPUPALLECHUH U €€ TEOMETPUUYECKUNA CMBICIL.
Teopema Koin 1 €€ reoOMeTpUUECKUM CMBICII.

®opmyna Telnopa ¢ octarounbiM wieHOM B Gpopme Jlarpamxka u Komm.
JlokanbeHas dhopmyna Teitnopa.

®opmyiiel Teitiopa OCHOBHBIX 3JIeMEHTapHBIX QyHKIHNA. OLleHKa 0CTaTOYHOTO
yeHa. [ IpubnmxEéHHble BEIYMCICHHUS.

IIpaBuno Jlonurans.

YcnoBust MOHOTOHHOCTH QyHKIIMN. Heo6XoaruMble ycia0BUsl BHYTPEHHETO
JKCTpEMyMa.

JlocTatouHble ycia0BuUs 3KCTpeMyMa ( B TOM YHUCII€ B TEPMHUHAX BBICIIUX
NpOM3BOJHBIX ). Beimykias ¢pynkums. HeoOxoanumeie 1 1OCTaTOYHBIE YCIOBHS
BBINYKJIOCTH 151 ABaXAbI TuddepenimpyeMoit pynknuu. Touku neperuoda.
ACHUMIITOTHI KPUBBIX.

[TepBooOpazHas 1 HeonpeIeNeHHbIH UHTErpall, U UX CBOMCTBA.

[TpaBuiio OcTporpaickoro HHTErpUPOBAHUS PALIMOHAIBHBIX (QYHKIIUH.
OmnpeneneHHbiil MHTErpan Pumana, ero e1MHCTBEHHOCTb.

HeobOxonnmoe yciioBue HHTETpUpyeMOCTH 1o Pumany.

Cymmsl [lap6y u popmyist [JapOy.

Kpurepuii lap6y unrterpupyemoctu no Pumany.

YuciioBble MHOKECTBA HYJIEBOM JJIMHBI U HYJIE€BOU Mepbl. VX CBOMCTBA.
MHuoxecTtBo KanTopa u ero cBoicrsa.

Kpurepuii JleGera narerpupyemoctu no Pumany.

JnuHa n mepa nonMHoxkecTB R. MHokecTBa, n3mepumsbie 1o XKopaany.
CaoilicTBa nHTerpana Pumana.

HenpepriBHOCTh MHTETpania Pumana, kak GyHKIIMHM BEpXHETO Mpezena.
Juddepenuupyemocts nHTErpana Pumana, kak QyHKIIMM BEPXHETo Mpeena.
[lepBasi u BTOpast UHTErpaIbHbIE TEOPEMBI O CPETHEM.

[TpunosxeHus onpenesneHHoro uurerpaita Pumana.

JAudpepennuaibHoe ucunciaeHue GyHKIHMA HECKOIbKUX MePeMEeHHbIX

Tema 13. BemecTBeHHbIE TPOCTPAHCTBA U TOMOJIOTHS.
1. Tononoruueckue, HOPMHUPOBAHHBIE U METPUUYECKHE TPOCTPAHCTBA: OIpPECICHHS U

MIPUMEPBHI.

2.TlonHbIE METPHYECKHE IPOCTPAHCTBA, moaHoTa R,
3. Kpurepuii komnaktHOCTH B R",
Tema 14. BekTop-QpyHKIIUN MHOTUX ITEPEMEHHBIX.
4. TlonsiTne BeKTOp-(yHKIIHUH.
5. OyHKIMK OTpaHUUYEHHON BapHallHH.

®opma
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6. 11yt u KpuBBIE.
7. JlnuHa KpuUBOH.
8. KacarenbHble K KPUBBIM.
9. Pemenue 3a1a4 1o Teme.
Tema 15. [Ipenensl, HeNpepbIBHOCTb, YaCTHBIE IPOU3BOAHbIE U AU depeHInabl.
10. Haxoxnenue npeaenoB GyHKIMA MHOTHX IIEPEMEHHBIX.
11. BeluuciieHue 4YaCTHBIX NPOU3BOJHBIX U 1U(D(HEpEeHINATIOB Pa3HbIX MTOPSIKOB
(GyHKIMH MHOTHX TTE€PEMEHHBIX.
12. Paznoxxenue GyHKIMI MHOTHUX TIEpEeMEHHBIX B psj Teitmopa.
13. IIpumenenue auddepeHnnanoB Kk NpUOIMHKEHHBIM BHIYUCICHUSIM
14.  H3yuenue cBOMCTB MHOI00Opa3Hii, HOCTPOEHHUE KAacATEIbHbBIX K HUM.
Tema 16. VccnenoBanue SKCTPEMYMOB YUCIOBBIX (DYHKIIHIA C TIOMOIIBIO MPaBUIIa MHOKHTEICH
Jlarpanxa.
15. HccnenoBanue (HyHKIHIA HECKOIBKUX MEPEMEHHBIX Ha SKCTPEMYM.
16. HaxosxJaeHue JIOKaIbHBIX 3KCTPEMYMOB, B TOM YHCJIE U YCIOBHBIX IIPAaBUIOM
MHO)HTeNen Jlarpanxka.
17. BelnosiHeHHe 3aMEHbI IEPEMEHHBIX B TU(GEepeHIMaIbHbIX YPABHEHUAX C YACTHBIMU
MIPOU3BOIHBIMH.

Pa3zpnen S. YuciioBbie psiabl
Tema 17. HecoOcTBeHHBIC HHTETPAJIBI.

18.  HecoOcTBeHHBIE HHTETPANHI IO OECKOHEYHOMY IPOMEXKYTKY M UX BBIYHCIICHUE
19.  3ameHna nmepeMeHHOI B HECOOCTBEHHBIX MHTETpajax.

20.  VHTerpmpoBaHHE IO YACTSIM.

21.  HecoOcTBeHHbIE HHTETPAJIbl OT HEOIPAaHUUYEHHBIX (YHKLUN U UX BBIYUCICHUE.
22.  3ameHa IepeMEHHOM

23.  HHrerpupoBaHuUe MO YacTIM

24.  TIpu3HaKu CXOJUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

25.  AOCOdIOTHAas U YCIOBHAsI CXOJUMOCTb.

26.  Ilpusnaku AGes, upuxie.
Tema 18. Ywucnosslie psbl.

27.  UwmcnoBoil psg u ero cymma. lMccienoBaHue CXOIMMOCTH YHCIOBBIX PSIIOB TIO
OINPEEIIEHUIO.

28.  HeoOxommmoe ycnoBue cxogumoctu. Kpurepuit Komm cxoamMocTa psiioB.

29.  IIpu3HaKu CXOJUMOCTH 3HAKOIOJIOKHUTENbHBIX pAIoB. [Ipu3Hak cpaBHEHUS.

30.  TIlpumsnak JlanmamGepa. PamukanpHbnii mpusaak Komm.
31.  Ilpusnak PaaGe. [Ipu3nax ['aycca.

32. HNuterpaneusiii npu3Hak Komm-MakiiopeHa cXOAMMOCTH 3HAKOIOJOKUTEIbHBIX
PAIOB.

33.  [lpyrme TpH3HAKA CXOJWMOCTH 3HAKOIOJIOKHUTEIBHBIX PsJOB  (MPU3HAK
cpaBaenust Koy, morapuMudeckuii Mpu3HaK u T.1.).

34.  OmeHka ocTaTKa 3HAKOIOJIOKHUTEIHHOTO Psfa.

35.  3HakomepeMeHHBIE  PSIbL [Tpusnak  Jleiibuuna. Ouenka  ocraTka

3HAKOYEpEeIyIOIIerocs psia.
36.  Ilpusnak Abens, npusHak [upuxie.
37.  YMHOXEHHE PSJIOB.
38.  Jlenenue psnoB
39. beckoneunble mpou3BeIeHUS
40. Pemenue 3amgaud no reme «YuCa0BbIE PSABIY.
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Pa3znen 6. @yHKIMOHAIBbHBIE N0CJI€10BATEIbHOCTH U (PYHKIIMOHAIbHBIE PSAAbI
Tema 19. @yHKIIMOHATBHBIE TTOCIEA0BATEILHOCTU U PAJIBI.

41.  ®OyHKUUOHAJbHBIE IIOCJIEI0BATEIbHOCTH. IToroueynas CXOJIUMOCTh
(GyHKIIMOHAIBHBIX MOCIE0BATEILHOCTEH.

42.  PaBHOMepHasi CXOJMMOCTH (DYHKIIMOHAIBHBIX ITOCIEI0BATEIHHOCTEH.

43.  OyakuuoHanbpHbIe psabl. [loToueuHas u paBHOMEpHasi CXOJIUMOCTb
(YHKIMOHATIBHBIX PSIOB.

44, Crenennsie psaabl. O01aCTh CXOAMMOCTH.

45.  Pewenue 3anau.

46.  HHrerpupoBaHME CTEIECHHBIX PSAIOB.

47.  JIuddepeHuupoBaHUE CTETIEHHBIX PSIOB.

48.  Pan Teitnopa. Paznoxxenue ¢pynkuwmii B psig Teitnopa.

49,  Paznoxenue Qpynkuuii B psin Teinopa.

50.  CyMMupoBaHHE CTEHEHHBIX PSIOB.

51.  BbluMciaeHHE CyMM YHCIOBBIX PSAJIOB.

52.  Urorosoe 3ansTHe 10 TeMe «DyHKIMOHAIBHBIE TOCIEOBATEILHOCTU U PSIBI.

53.  KontponbHas padbota 2 o Teme «OyHKITMOHATBHBIC TIOCTIEI0BATEIIBHOCTH H
PSABDY.

Tema 20. Psaaer Oypoe.

ook wd

~

10.

11.

12.
13.

14.
15.
16.

54, Psner Oypoe

55.  Panpl @ypbe 4eTHBIX U HEUETHBIX (PYHKIIHI.

56. Psab1 @ypbe GyHKIMIA, 3a1aHHBIX Ha oTpe3ske [-1,1].

57.  Pasnoxenue (yHKUUH, 3ananHbIX Ha otpeske [0,1], B psg Dypse.

Bonpocsl k Teme
Tononoruueckne, HOPMUPOBAHHBIE M METPUUYECKUE INPOCTPAHCTBA:  ONPEACIEHUS U
npumepsl. Merpuku B R".
Bapuanus Bextop—¢ynkuuii. Teopema XKoprana o GyHKIMSIX OrpaHUYEHHON BapHalH.
[ytu u kpuskle B R", 1nuHa kpuBoii, KacaTenbHas K KpUBOIA.
TToNHBIE METPUYECKHE TIPOCTPAHCTBA, TTonHoTa R".
CBolicTBa HEMPEPBIBHBIX OTOOPAKEHUI METPUUECKUX TPOCTPAHCTB.
CBolicTBa KOMIAKTHBIX M CEKBEHIMAIbHO—KOMIIAKTHBIX ITOJAMHOXECTB METPHUYECKHUX
IIPOCTPAHCTB.
Kpurepuii komnakrtaocts B R".
CBsi3HbIE TOJIMHOXKECTBA TOMOJIOTUYECKUX MpocTpaHcTB. CoXpaHEHHE CBS3HOCTH IPH
HenpepbIBHBIX 0ToOpakeHusx. Teopema bonbano.
BhInyKITble U THHEHHO-CBA3HbIE TOAMHOMKeCTBA B R,
YactHele mpou3BojgHble M Teopema llIBapiia O paBEHCTBE CMEWIAHHBIX  YacCTHBIX
MIPOU3BOJIHBIX.
HMuddepenuupyeMocTs (QyHKIMIA MHOTUX TepeMeHHbIX, auddepenuuan dF(x)
oto6paxenus F: R" — R™ u ero coiictea. Marpuna Sko6u Jg(X).
Hoctarounoe ycnoBue auddepeHunpyeMocT B TOUKE.
Teopema o muddepeHimane ClIoKHON (DYHKIHH U «IEMHOE MPaBUII0» BBIYUCICHUS
YACTHBIX TPOU3BOJHBIX.
Teopema o nuddepentinane oOpaTHON PYHKITUH.
®opmyna Telnopa as TIaIKUX YUCIOBBIX (DYHKIIMI MHOTHX TEPEMEHHBIX.
Bropoii muddepenmnuan uncioBoi GyHKIIMH MHOTUX TIEPEMEHHBIX.
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17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.

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

38.
39.

40.
41.

42.

43.

44,
45.

46.

47.

JlokaapHBIN SKCTpEMyM YHCIOBOM (YHKIMM MHOTHX TepeMeHHbIX. HeoOxomumoe u
JIOCTaTOYHOE YCJIOBUS CYIIECTBOBAHMS JIOKAIIBHOIO 3KCTPEMYMA B TOUKE.
DopMYyITUPOBKH TEOpeMbl O JIOKadbHOM Jupdeomopdusme U Teopembl O HESBHOM
dbyHKMY 1 ee quddepeHnuane.

KacatenbHasi III0CKOCTB K oBepXHOCTAM B R", onpenenenue u crnoco0sl 3a1aHus.
I'nagxue MHOroo6pasus B R", HeocoOble MHOr00Gpasus, IPUMEPBL.

VY CIIOBHBIH JIOKaJIbHBIA SKCTPEMYM UHCIOBON (DYHKIIMHM MHOTHX [EPEMEHHBIX, IIPUMEPHI.
«IIpaBuino MHOXkUTENEH» Jlarpanxka.

JlocTaTouHBIi MPU3HAK YCIOBHOTO JIOKAJIHHOTO SKCTPEMYMa YHCIOBOM (PYHKIIMM MHOTHUX
IIEPEMEHHBIX.

HeoOxonumple u AocTaTodyHble YCIOBUS (DYHKIHMOHAIBHON 3aBHUCHUMOCTH YHCIOBBIX
(GYHKIMI MHOTMX IIEPEMEHHBIX.

HecoOcTBennsie nnterpansl 1 u 2 poaa, X OCHOBHBIE CBOICTBa. Boruncnenue
HECOOCTBEHHBIX HMHTErPAJOB.

HecoOcTBeHHbIe HHTETPaNIBI OT HEOTPHULATEIbHBIX QPyHKIMA. [Ipr3HaK cpaBHEeHUs
HECOOCTBEHHBIX UHTETPAJIOB.

Kputepuit Komm cxoauMocTi HECOOCTBEHHBIX HHTETPAIOB.

AOCOI0THAs U YCIOBHAs CXOUMOCTh HECOOCTBEHHBIX UHTErpasoB. [Ipuznaku Abens u
Jupuxie cXoquMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

CxoammMocTh YUCIOBOTO psna. ['apmMonndeckuii psij. ['eomerpudeckas mporpeccus.
Ocratok uymcnoBoro psaa. HeoOxonumMoe yciioBrue CXOAMMOCTH YHUCIOBOTO PAJa.
[ericTBus Hal pAaMH.

Kpurepnii Komm cxoqumMocTi 4uciaoBoro psa.

[Tpu3Hak cpaBHEHMSI 3HAKOTIOIOXKUTENbHBIX psiioB. CleCTBUS.

[Tpusnak [lanamOepa cX0AMMOCTH 3HAKOTOJIOKUTENBHOTO PsJia.

Pagukanbnsbiil npu3Hak Ko cXoquMocT 3HaKOMOJIOAKUTEIBHOTO psijia.

[Tpusnak Paabe cxoaMMOCTH 3HAKOIOJIOKUTEBLHOTO Ps/a.

IIpn3nak Kymmepa cXO0qQuMOCTH 3HAKOIIOIOKUTEIBHOTO PSIIA.

ITpusnak ['aycca cXOQMMOCTH 3HAKOIIOJIOKUTEIBLHOTO PsAA.

WuTterpanbhbiii npu3Hak Komm-MaknopeHna cX0IMMOCTH 3HAKOIIOJIOKUTEIBHOTO Psia.
3HaKkonepeMeHHbIe U 3HaKouepeaytomuecs paasl. Teopema JleiiGnuma. Teopema 06
OCTaTKe 3HAKOYEPEAYIOIIETOCs Psa.

AOGCOIIIOTHO U YCIOBHO cXozsecs psibl. Teopema o cXoauMocTH aOCOIIOTHO
CXOJIAIIErocs psaa.

@DopMyIibl JUCKPETHOTO peoOpa3oBaHus AGes.

[Tpusnaku Abens u Jlupuxiie CXOAMMOCTH YHUCIOBBIX PSAIOB.

[TepectanoBka ueHoB psifa. Teopema J{upuxie o nepecTaHOBKE WICHOB a0OCOIIOTHO
cxomdmerocs psaga. Teopema Pumana o nepecTaHOBKE WIEHOB YCIOBHO CXOJSIIETOCS
psazaa.

['pynnupoBka 4wiIeHOB psija.

YMmHOxeHue paaoB. Teopema o mpousBeieHNH a0COMIOTHO CXOImuXxcs paaoB. Teopema
MepteHnca.

TeopeMsbl 0 CXOAMMOCTH JBOMHBIX U TOBTOPHBIX PSIOB.

beckoHeuHble TPOU3BEEHUS U UX CXOAUMOCTh. [Ipu3Hak aOCOMIOTHON CXOIUMOCTH
0ECKOHEUHOT0 MTPOU3BEICHUSI.

CX01MMOCTh U paBHOMEpPHAs CXOJIMMOCTh (DYHKIIMOHAJIbHBIX MOCIIEI0BATENbHOCTEHN U
PAIOB.

Kputepuii paBHOMEpHOH CXOIUMOCTH (YHKIIMOHATBHBIX MOCIIEIOBATEILHOCTEH H
pAIOB.
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80.

Kpurepuii Ko paBHOMEpHOH CXOIUMOCTH (YHKIIMOHATBHBIX MTOCIEI0BATEILHOCTEN 1
PSIOB.

JlocTatouHble yCI0BUS PaBHOMEPHOM CXOIUMOCTH (DYHKIIMOHAJIBHBIX PAIOB (IIPU3HAK
Betiepmtpacca, npusznaku Abens u upuxie).

CBoiicTBa paBHOMEPHO CXOAALIMXCS (PYHKIIMOHAIBHBIX MOCJIEI0BATEILHOCTEH:
npeaenbHbIN epexol B QYHKIMOHAIBHBIX MOCIEI0BATEIBHOCTSAX, YCIOBHE
KOMMYTHPOBAHHUs IBYX IIPENEIbHBIX IEPEX00B, HENPEPBIBHOCTD NPEACIBHON
byHKInn.

JlocTatouHoe yciaoBHE paBHOMEPHOH CXOIUMOCTH (DYHKIIMOHAJIbHON
nocnenosarenbHocTu. Teopema JluHu.

CBoiicTBa paBHOMEPHO CXOAALIMXCS PYHKIMOHAIBHBIX PAJOB: IPEACIIbHBINA IIEpexo,
HEMPEPBIBHOCTh CYMMbI PABHOMEPHO cxoasuierocs psaaa. Teopema unu.
[TpenenbHbIN NEPEXO] MO/ 3HAKOM MHTErpaja, O4JIEHHOE HHTETPUPOBAaHUE
(yHKIIMOHAJIBHBIX MOCIE0BATEILHOCTEN U PSIOB.

[TpenenpHbIi Mepexo MO 3HAKOM IPOU3BOJHOM, MOWIEHHOE AUdpepeHrpoBanme
(yHKIIMOHAJIBHBIX MOCIE0BATEILHOCTEN U PSJIOB.

CxoauMocCThb B cpeHeM (PYHKIIMOHAJIBHBIX [TOCIE10BATEIbHOCTEH.

PaBHOCTEnIEHHAsT HENMpPEPBIBHOCTH MOCEI0BaTEIbHOCTH PpyHKIMH. Teopema Apiena.
Crenennsle psnpl. Teopema AGens. Panuyc cxonuMoctu, HHTEpBail CXOAUMOCTH
creneHHoro psaa. Teopema Komm-Anamapa.

PaBHOMepHasi CXOAMMOCTh CTENIEHHBIX PsiioB. Bropas Teopema AbGens.

Paznoxxenne snemenTapHbix GyHKIui B psg Teitnopa.

Teopema Beifepirpacca o paBHOMEPHOM NPUOIMKEHUH HENMPEPbIBHON (GYHKLIUU
MHOTOYJICHAMH.

OproroHanbHble cucTeMbl pyHKIUH. Psapl @ypbe 10 OpTOroHaIbHBIM CUCTEMAM.
OpTtoHopMupoBaHHble cucteMbl pyHkuuid. HepaBenctso beccens.

Psaner @ypre o oproHOpMHUPOBaHHBIM cucTeMaM. CxoauMocTs psaga @ypee B cpeHeM.
PaBenctBo IlapceBais.

Cgoiicta psyioB Pypbe (IKCTpeMalibHOE CBOWCTBO, €AMHCTBEHHOCTD psiia Dypre).
TeopeMa 0 CBOMCTBaX 3aMKHYTBIX OPTOHOPMUPOBAHHBIX CUCTEM.

CsotictBa psnioB @ypse. Teopema Pucca-®dumepa.

[TonHOTa TpHTOHOMETpHYeCKOil cuctemsl B R([-7t,7]).

[Tepuoanueckue GyHKIUU U UX CBOMCTBA.

TpUroHOMETPUYECKUH PSAIL U €r0 CBOKCTBA.

Tpuronomerpuueckuit pag @ypoe. Panpl @ypbe 4eTHBIX U HEUETHBIX (QYyHKIMHA. Psn
®dypbe GyHKINHU, HHTETpUpyeMoii Ha oTpeske [-1,1].

HepasenctBo beccens 1yist TpUroHOMETPUYECKON CUCTEMBI (PYHKIIHIA.

OKCTpeMallbHOE CBOMCTBO TPUTOHOMETPUUYECKUX PsAoB Dypre.

Psaner @ypre B KOMIUIEKCHON 001acTH.

WHuTerpaibHOE NPeACcTaBIEHUE YaCTUYHOM CyMMBI psifa Dypee.

Snpa Iupuxiie u ux cBOWCTBa.

CxonnMmocts psaga @ypbe B TOUKE.

JlocraTounble ycrnoBusi cXoAUMOCTH psina Dypbe B TOUKe.

CymmupoBanue psioB @ypbe MeTo10M cpetHux apudmernueckux. Anpa deliepa u ux
CBOMCTBA.

Teopema ODeliepa.

Teopema Beiiepmrpacca o paBHOMEPHOM MPUOTMKECHUN HENPEPHIBHON (YHKIIUH
TPUTOHOMETPUUECKUM MHOTOUJIEHOM.
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7. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI
He npemycMOoTpeHO y4eOHBIM MIIaHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®EPATOB
BrimontHeHHE KypCcOBBIX paboT W pedepaToB y4eOHBIM IUIAHOM HE MPEAYCMOTPEHO.
[IpumepHBIC BapuaHTBl W THUIOBBIC 33aJaHUE KOHTPOJBHBIX PAOOT MPEACTAaBICHBI HUXKE, B
pazaeine ®OC.
9. HIEPEYEHDb BOITPOCOB K 39K3AMEHY

1 cemecTp
1. MHOXecTBO AecTBUTENbHBIX uncen. CpaBHEHHUE NeHCTBUTENBHBIX yucell. Teopema o TOUHOM
BEpPXHEH I'PaHHU.
2. Ilpubnmxenue NeCTBUTENBHBIX YUCEN PAallMOHATbHBIMU.
3. Cuernpie MHOXecTBa. CUETHOCTh MHOXKECTBA paIllMOHAIBHBIX urced. HecueTHOCTD
MHO’KECTBA JICUCTBUTEIbHBIX YUCEIL.
4. Onpenenenue mnpeaena mnociaenoBaTesbHOCTH. EnnHcTBeHHOCTh npenena. OrpaHuuyeHHOCTh
CXOZSAIIEHCS TOCIEA0BATEIbHOCTH.
5. beckoHEe4YHO MaJble IOCIEN0BATEIBHOCTH U UX CBOKCTBA.
6. CBolicTBa MpEEIOB MOCIEA0BATEILHOCTEH.
7. IlpenenbHbli IEpeEX0]] B HEPABEHCTBAX. TeopeMa 0 IByX MUIULMOHEPAX.
8. MoHOTOHHBIE NTOCIeA0BaTeabHOCTU. CylecTBOBaHUE NpEAEa.
9. Huco e.
10. ITpyHIMI BIOKEHHBIX OTPE3KOB.
11. Teopema I'eiine-bopens-JleGera.
12. Teopema bonwsuano-Beliepmrpacca.
13. IlpenenbHBlE  TOYKM  TOCIEAOBATENBHOCTH.  BepXHM W HIDKHHA — Tpeaess
MIOCJIE0BATEIBHOCTH.
14. Kpurepuii Komm cxonuMocTH nocieoBaTeabHOCTEN.
15. lpenen ¢pynkuuu no Komu u no I'eliHe 1 X SKBUBaJIEHTHOCTb.
16. Apudmernyeckue cBoiicTBa mpeenoB QyHKINHI.
17. HenpepbIBHOCTH (DYHKIMI B TOUKe. ApH(pMETHUECKHE CBONCTBA HENPEPBIBHBIX (PYHKIIUIA.
18. JlokanbHBIE CBOWCTBA HETIPEPBIBHBIX (PYHKIIUH.
19. Teopema Beiiepiirpacca 06 orpaHH4eHHOCTH HETIPEPBIBHOM Ha OTpe3Ke (PyHKIUH.
20. Teopema Beiiepmrpacca 0 JOCTHKUMOCTH MHUHUMAIBHOTO W MaKCHMAJIbHOTO 3HAYCHHU
HEMPEPhIBHON HA OTpe3Ke (PYHKITUH.
21. Teopema Beiiepmrpacca 0 mpoMeKyTOUHBIX 3HAaUEHHSIX HEMPEPHIBHON Ha OTpe3Ke (QYHKITHH.
22. Teopema 0 HENPEPHIBHOCTU OOPATHON (QYHKITUH.
23. HenpepbIBHOCTH CYNEPIIO3ULIMN HEMPEPBIBHBIX (DYHKIUH.
24. HenpepbIBHOCTh TMPOCTEHIINX 3JIEMEHTapHbIX (QyHKIuH. TeopemMa O HENPephIBHOCTU
AIIEMEHTApHBIX (PYHKIIHH.
25. IlepBblil 3aMevaTeNbHBINA IPEIE.
26. BTopoii 3aMeuaTesbHbIN Mpeielt.
27. Onpenenenne npousBogHOW u  auddepenuupyemocts (yHkuu. HenpepsIBHOCTH
nuddeperupyemMoit GyHKIIUH.
28. 'eomeTpruecKuii CMbICT MPOU3BOAHOMN. Y paBHEHHE KacaTeIbHOM.
29. TuddepennupoBanue cioxuHor Gpyaknnu. MTHBapraHTHOCTH POpMBI quddepeHraa.
30. IuddepennmpoBanue oopaTHOi QyHKIHH.
31. InddepennupoBanue CyMMBbI, Pa3HOCTH, IPOU3BEACHHUS M YaCTHOTO (DYHKITHIA.
32. IIpousBoansie u nudepeHransl BRIcIMX nopsaakoB. @opmyna Jlelonumna.
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33. Bo3pacranue (yOpiBanue) ¢yHKiuu B Touke. JlokambHbId 3SKcTpeMyM. Heobxomumoe
YCIIOBUE 3KCTpEMYyMa.

34. Teopema Poss.

35. Teopema Jlarpanska 0 KOHEUHbBIX IPUPALICHUSIX.

36. ®opmyina Komm.

37. IlpaBuio JlonuTans 1uist pacKpbITUSL HEONIPEAEIEHHOCTEN BUAA «HOJIb HA HOJIBY.

38. IlpaBuno Jlomurans A packpbITHS HEOINpeAeNeHHOCTeH BHIa «OECKOHEUYHOCTh Ha
OECKOHEYHOCTD.

39. ®opmyina Telnopa ¢ octaTouHbIM 4ieHOM B hopme [leaHo.

40. ®opmyna Telinopa ¢ octatouHbIM 4iieHOM B (hopme Jlarpamxka.

41. ®opmyna Teitopa ¢ octaTouHbIM WieHOM B (hopme Korm.

42. ®opmynsl MakiiopeHa Juisi OCHOBHBIX JIEMEHTAPHBIX () YHKITHIA.

43. Beimmykiocts rpaduka ¢yukiuu. Touku nepernda. HeoOxonumele ycnoBusi.

44. Haxox/1eHre HaKJIOHHBIX aCUMITOT

2 cemecTp
1. IlepBooOpa3nas. HeompeneneHHblii uHTEerpaj. 3amMeHa IEPEMEHHBIX B HEONPEIEICHHOM
UHTErpasie. MeToa MHTErpUpPOBAHHUS 10 YaCTSIM.
. IaTerpupoBanue palmoHaIbHbIX (QYHKIIHM.
. IHTErpupoBanne HEKOTOPBIX TPUTOHOMETPUYECKHUX BBIPAXKCHUMN.
. UnTerpupoBanue ApoOHO-TMHENHBIX UPPALIMOHATIBHOCTEM.
. IHTerpupoBanne KBaJpaTUUHbIX UPPALIMOHAIBHOCTEN.
. Onpenenenue narerpana Pumana. ENMHCTBEHHOCTh HHTETpaIa.
. OrpaHMYeHHOCTb UHTETPUPYEMOH (PYHKIINH.
. CBolicTBO IMHENHHOCTU UHTerpana Pumana.
. Cymmsl [lapOy u ux npocreifmue cBoiicta. Muterpainst Jap0Oy.
10. Jlemma JlapOy.
11. Kpurepuii HHTErpUpPYEMOCTH.
12. PaBHOMepHasi HempephlBHOCTE. Teopema Kanrtopa. HWHTErprpyeMocTs HeNpephIBHBIX
byHKLIU.
13. IuTerpupyeMocTb NpOU3BEACHHUS UHTETPUPYEMBIX (DYHKIUH.
14. CBOMCTBO aAIUTUBHOCTH ONPEJEIIEHHOTO UHTErpaa.
15. NUaTerpupoBanue HepaBeHCTB. TeopeMa 0 CpeaHEM.
16. ®opmyna HeroToHa-JleiiOHuIa.
17. lnuHa kpuBO#M U opMyIia JIJIsl €€ BIYUCICHUS.
18. Yucnossle psaasl. Cymma psaa. Kpurepuii Komu. Heo0xoaumoe ycioBre cX0AUMOCTH.
19. Ilpu3Haku cpaBHEHUS VTS PSIOB C TIOJIOKHUTEITBHBIMHA WICHAMH.
20. OCHOBHBIE TPU3HAKU CXOAUMOCTH JUISL PSIOB C TOJOXKHUTEIbHBIMU YICHAMHU: MPU3HAK
JHanambepa, pagukanbHblii mpusHak Ko, nHTerpanbHelil npuzHak Komm.
21. AGcomoTHas W yCIOBHAas CXoAuMMOCThb psnoB. Ilpusnaku [lamambepa u Komwm s
a0COJIFOTHOU CXOJIMMOCTH PSIIOB.
22. Papst JleiiOnuna. [Ipusnak JleiiOHuIA A1 3HAKOYEPEAYIOIUXCSI PSAIOB.
23. [IpecTaHoBKa YWICHOB psiJia B a0COJIOTHO U YCIIOBHO CXOSAIINAXCS Psiaax.
24. TloroueuyHass u paBHOMepHas cxoaumocTb. Kputepuit Komm paBHOMEpHOH cX0quMOCTH
panos. [Ipusnak Beitepimrpacca paBHOMEpHON CXOAUMOCTHU PAJIOB.
25. Teopema o mepecTaHoBKe mpenaenoB. IlouneHHBI mepexoj K TMpeneny B psjaax.
HenpepsIBHOCTE CyMMBI psJia.
26. IlowieHHOE UHTErPUPOBAHUE PSIIOB.
27. Ilounennoe auddepeHupoBaHUE PSIIOB.
28. OcHOBHasi TeopeMa O CTENEeHHBIX psjgax. Paanyc m mHTEpBan cxoxumocTH. PaBHOMepHas

O 01N DN B~ WN
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CXOJMMOCTb CTETIEHHBIX PsiioB. HempepbIBHOCTh CyMMBI CTEIIEHHOTO Psijia.

29. IlounenHoe UHTErpUpoBaHue U AU depeHInpoBaHNe CTETICHHBIX PSIOB.

30. Teopema AGens.

31. Teopema BeiiepmTpacca O paBHOMEPHOM MPHUONMKEHUHM HEMPEPHIBHBIX — (DYHKIHIA
MOJINHOMaMH.

32. Paner Teitnopa. Cxonumocts psanga Teinopa ans GyHKIMNA ¢ paBHOMEPHO OrpaHHYCHHBIMH
npou3BOAHBIMH. Psiapl Teitnopa s OCHOBHBIX JIEMEHTAPHBIX () YHKITHM.

33. Abcrpaktaeiii psag @ypee. HepaBerctBo beccens. CxomumocTh K HYIIO KO3 PUITUESHTOB
dypnbe.

34. 3aMKHYTOCTh OPTOHOPMHUpOBaHHOM cucTeMbl. PaBeHcTBo IlapceBais.

35. TpuronomeTrpuyeckasi OpTOHOPMHUPOBaHHAA cucTema. Tpuronomerpudeckuil psig Oyproe.

36. 3aMKHYTOCTb TPUTOHOMETpUYECKOH cucTeMbl. CxonuMocTh psiaa Pypre B CpeHEM.

37. ®opMyiibl AJ11 YACTUYHBIX cyMM psina Dypbe.

38. Cxomumocth psga Dypoe.

10. TIEPEYEHDb BOITPOCOB K 3AYETY
He npenycmoTpeno

11. CAMOCTOSATEJIBHAS PABOTA OBYUYAIOIIIUXCA

Pa3zgen 1. Beeaenue B MaTeMaTHYECCKHIT aHAJIN3

Tema 1. MHOXecTBa U QyHKITUH.

CuéTHble MHOKECTBA U UX CBOMCTBA. MOIIHOCTH MHOKECTBA BCEX IOAMHOXKECTB JAHHOTO
MHO>€ECTBA.

Tema 2. Ilone neficTBUTEIBHBIX YHCEIL.

Henonnota mons Q. Inotnocts Q B R. [Ipuntume: nomHoTs mosst R.

Tema 3. [Ipenen nocnenoBaTenbHOCTH.

OrpaHn4eHHOCTh CXOSIIEICS MOCIeI0BaTEIbHOCTH.

Tema 4. [Ipenen pyHkMH.

beckoHneuHo masble ¥ pUHATBHO OrpaHUYEHHbIE BEMUYMHBI. VX cBOiCcTBA.

Tema 5. HerpepbiBHbIE (QyHKIIHU.

['mob6anbHbIe cBOMCTBA: Teopema bombiiano-Komm o mpoMexxyTouHOM 3HAYEHHUH U €€ CIIEJICTBUE.
Teopema Benepiurpacca 0 MaKCUMaabHOM 3HAYEHUU.

Tema 6. Tuddepenuupyemble GyHKIUH.

Juddepennnan,ero cBOUCTBA, TEOMETPHUUECKUI CMBICI.

Tema 7. OcHoBHBIE TeopeMbl TU((HepeHIINATBEHOTO HCYUCIICHNUS.

JlokanbHas ¢popmyna Teitnopa. OueHka OCTaTOUHOTO YJICHA.

Tema 8. YcnoBust MoHOTOHHOCTH QyHKIIMU. HeobxonruMble yciioBUs BHYTPEHHET O SKCTpEMyMa.

Paszpnen 3. UnTerpajibHoe ucunciaeHue GyHKUM 0IHOM epeMeHHOM

Tema 9. [lepooOpa3Hble 1 HEONPeIeNEHHBIA HHTETpaJl.

[ToncranoBku Dunepa.

Tema 10. Onpenenénnslii uaTerpan Pumana.

CpolicTBa uHTEerpasia PumaHa: agIuTUBHOCTh MO MEpPE, JTUHEHMHOCTh, 3aME€HAa MEPEMEHHBIX M
MHTETPUPOBAHUE 110 YACTSM.

Tema 11. J/lninHa 1 Mepa YUCIOBBIX IOJMHOKECTB.

JliMHa 1 Mepa 4MCI0BBIX MOJMHOKECTB.

Tema 12. ['eomeTpruecKre NPUIOKEHHUS UHTETpaa.

HaxoxxeHre HeHTpoB TSHKECTH (pUryp U Tel, a TaK)Ke — MOMEHTOB.

Paznen 4. ludpPpepenunaibuoe ucuncjieHne GyHKUMi HECKOJbKHUX MepeMeHHbIX
Tema 13. BeniecTBeHHbIE IPOCTPAHCTBA U TOIOJIOTHUSI.
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CBolicTBa KOMIIAKTHBIX UM  CEKBEHIMAJIbHO—KOMIIAKTHBIX IIOJMHOXKECTB METPUYECKHUX
npocrpancts. Kputepuii kxommaktHoctd B R". CBs3HbIE IOJMHOXECTBA TONOJOTMYECKUX
npoctpadcTB. CoXpaHEeHUE CBSI3HOCTH IpU HENpepbIBHBIX 0TOOpakeHusx. Teopema bosbnano.
Breinykibie ¥ JIMHEHHO-CBSI3HBIE IOJIMHOKECTBA B R".

Tema 14. BekTop-GyHKIIMH MHOTHX ITEPEMEHHBIX.

Iyt u kpusble B R", 1mMHa kpuBoii, KacaTeibHas K KPUBOIL.

Tema 15. [Ipenensl, HeNpepbIBHOCTb, YACTHBIE IPOU3BOAHbIE U AU depeHInabl.

@opmyna Telnopa ans TrIagKuX YHCIOBBIX (YHKIMHA MHOTHUX TMEpEeMEHHbIX. BTopoit
JuddepeHnyan 4uUCIOBOW (YHKIMHM MHOTMX IepeMeHHbIX. DOpMyJIUPOBKH TEOPEMBI O
nokampbHOM auddeomopdusme u Teopembl O HesiBHOW GyHKuMH U e€ auddepeHimane.
KacarenbHas IUIOCKOCTh K MOBEpXHOCTAM B R, ompenenenne u  crnocoObl 3amaHus.
HeoGxoaumMbie 1 gocTatouHble yCinoBUs (YHKIMOHATHLHONW 3aBUCUMOCTH YHCIOBBIX (DYHKIHIA
MHOTUX IIEPEMEHHBIX.

Tema 16. iccrenoBanue SKCTPEMYMOB YUCIIOBBIX (DYHKITHIA ¢ TIOMOIIBIO TIPaBUIIa MHOKHUTEIICH
Jlarpanxa.

I'nagkue MHOroo6pa-3us B R, HeocoOble MHOrooOpasus. YCIOBHBIA JOKAIbHBIN 3KCTpEMyM
YUCIOBOM (DYHKIIMM MHOTMX IIEPEMEHHBIX, IPUMEPHI.

Pa3zpnen S. YuciioBbie psiabl

Tema 17. HecoOcTBeHHBIC HHTETPAIIBI.

HecoOcTBeHHbIE MHTETPAJIBl 10 OECKOHEUHOMY MPOMEKYTKY U OT HEOTPAaHUYEHHBIX (YHKIIHMH,
BBIUMCJICHUE NHTETPAJIOB.

[Tpu3HaKK CXOAUMOCTH HECOOCTBEHHBIX MHTETPAIIOB. AOCOIOTHAS M YCIIOBHAS CXOAMMOCTD
Tema 18. Yucnossle psiibl.

3nakouepenyroniuecs psaasl. Teopema JleitOHua. AGCOTIOTHO U YCITIOBHO CXOISIINECS PSJIbI.
[Tpusznaku Abens, dupuxie.

Apudmerrueckue onepanuu HaJl CXOASAIMUMUCS psiiaMu. beckoHeuHbIe MPOU3BEACHUS U UX
CXOAUMOCTb. J[BOIHBIE U TOBTOPHBIE psAbl. CyMMUPOBAaHUE YUCIIOBBIX PSOB.

Pa3nesn 6. @yHKIMOHAJIBHBIE N0CJI€10BATEIbHOCTH U (YHKIIHOHAIbHbIE PS/IbI

Tema 19. OyHKIMOHAIBHBIE MIOCIEI0BATEIBHOCTH U PSIIBIL.

[TpumeHeHue psiioB B IPUOIMIKEHHBIX BBIUMCIICHHUSX.

Teopema Beliepmtpacca 0  paBHOMEpPHOM  NPUOMIKEHUM  HENPEephIBHOM  (yHKIUU
MHOTOYJICHAMH.

Tema 20. Psags1 Oypoe.

3aMKHYTOCTb M IIOJIHOTa  OPTOHOPMHUPOBAaHHBIX  CHUCTEM.  YCJIOBHUSA  IOYJIEHHOIO
QG epeHIIMPOBaHUS U UHTETPUPOBAHUSI.

[IpeobOpazoBanne Dypre. CpoiictBa mnpeodpazoBanusi Dypre. I[lonstue 006 oOpaTHOM
npeoOpazoBanuu ypwe. UnTerpan Oypoe.
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11 YYEBHO-METOJANYECKOE 1 UHOOPMAIIMOHHOE OBECIIEYEHHUE

AACHUIIIINHBI

OCHOBHAsl JIUTEpPaTypa

1. bamabaesa, H. II. Maremarndeckuii ananu3. OyHKINA MHOTHX IEPEMEHHBIX : ydeOHOE
nmocobwne / H. I1. bama6aera, E. A. Da60M. — Camapa : [loBOIDKCKHiT TOCYTapCTBEHHBIN YHUBEPCHTET
TeJIeKOMMYHHKalui U unpopmatuky, 2015. — 119 ¢. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH //
DIEKTPOHHO-OUOIMOTEUHAS cucrTemMa IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/71852.html

2. Babasn, 0. B. OcHoBbl Beiciieit MareMaTuku. JuddepeHunanbubie ypaBHEHUS

yaebHoe nocodue / 10. B. babasun, T. JI. Mucenumsn. — Kpacunonap : FOxHbINH HHCTUTYT
MeHemkmenTa, 2007. — 63 ¢. — ISBN 2227-8397. — TekcT : 311eKTPOHHBIH // DIEKTPOHHO-
oubnmmoreunas cuctema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/10283.html

3. I'mypman, B. E. Teopus BeposTHOCTEH 1 MaTeMaTn4eckasi CTATHCTHKA : yUYEOHUK JUIs
npukiagHoro Oakanaspuara /B. E. I'mypman. — 12-e uzn. — Mocksa : MzpatensctBo FOpaiit, 2019 —
479 c. — (bakamnaBp. I[Ipuknamuoit kypc). — ISBN 978-5-534-00211-9. — Tekcr : anexkTpoHHbIH // DBC
FOpaiir [caiir]. — URL: https://urait.ru/bcode/431095

JAOTOJTHUTEJILHASA JINTepaTypa

1. BemsmucoBa C. JI. Pemenuwe 3amad mo MaTeMaTHYeCKOMY aHANU3y [DIEKTPOHHBIN
pecype] : yue0. mocooue. Y. 3 / C. JI. Beabmucosa; Ynl'Y, UDDBT. - DnektpoH. TekcToBbie aaH. (1
¢daitm 3,07  Mb). - VYmesHOoBcKk @ Ynl'yV, 2016. -  Pexum  pmocryna:
http://lib.ulsu.ru/MegaPro/Download/MObject/244

2. Bamokesnu, 3. JI. JluckperHas maremaruka : yuebHoe mocobue / O. JI. bamokeBuy, JI.
®. KosaneBa, A. H. PomannukoB. — M. : EBpasmiickuii OTKpbITBIH uUHCTUTYT, 2012. — 173 ¢c. —
ISBN 5-7764-0252-2. — TekcT : 3MeKTpOHHBIH // DnaekTpoHHO-Onbnmoreunas cucrema IPR BOOKS :
[caiit]. — URL.: http://www.iprbookshop.ru/10661.html

3. Kmumos, I'. 1. Teopust BeposTHOCTEH W MaTeMaTuieckasi craTuctuka : yueOnuk / I. I1.
KnumoB. — M. : MockoBckuii rocyaapcTBeHHbIH yHuBepcuTeT nMeHr M.B. Jlomonocosa, 2011 — 368
c. — ISBN 978-5-211-05846-0. — TekcT : 31neKTpOHHBIN // DeKTpoHHO-0nOnrnoreunas cucrema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/13115.html

yueOHO-MeToauYecKast

1. rpayc JI. A.llpenensr : yue6.- meton. ykazanus / JI. A. llltpayc, . B. bapunosa;
Val'V. - YaesaoBck : Yal'Y, 2012. — Pexxum noctyma: http:/lib.ulsu.ru/MegaPro/Download/MObject/236
2. HITpayc Jleonun ABpaamosuu. uddepenumpopanue u ncciepoBanre GyHKIUH : yueo.-

Mmeroa. ykazanus / lltpayc Jleonnn Aspaamosuu , Y. B. bapunoBa; YnpsaHOBCK roc. yH-T. - YJIbSIHOBCK :
Val'y, 2010. — Pexxum moctyna: http:/lib.ulsu.ru/MegaPro/Download/MObject/223

3. Kemep A.P. UncnoBbie 1 QyHKIIMOHANBHBIC PSBI : yue0.-MeTol. TocoOue st HHPOPM.
cneu. / A. P.Kemep. - VYapsmock : VYal'V, 2007. - Pexum  pocrymna:
http://lib.ulsu.ru/MegaPro/Download/MObject/191

4, Kemep A.P. YaeOHo-MeToaMYECKasT pa3paboTKa M0 KypcaM MaTeMaTHIeCKOTo aHaJln3a 1

nuHelHoU anreOpel / Kemep Anekcanap Pobepropuu; Yinl'Y, Mex.-mar. dak. - YnpsHock : Ynl'V,
2000. — Pexxum goctyna:  http://lib.ulsu.ru/MegaPro/Download/MObject/1131

COr/1acoBaHo
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0) [Iporpammuoe ob6ecneuenue: MoitOduc Crannaptabiii, Anbt Pabovas cranmus 8.

B) lIpodeccuonanbubie 6a3bl JAHHBIX, MH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. DnekTpoHHO-O0MOIMOTEYHBIE CUCTEMBI:
1.1. IPRbooks [DneKkTpoHHBIH pecypc]: 37IeKTpOHHO-OMOIHOTE Has cucTeMa / TpyIina KOMITaHu|
Ain Ilm DOp Menua. — DnekrpoH. jgaH. — CaparoB, [2019]. — Pexum pgocrymna:
http://www.iprbookshop.ru.
1.2. JOPAUT [DnekTpoHHBIi pecypc]:  3NMeKTpoHHO-6uGmMoTeunas cucrema / OO0
DrexTponHoe u3aatenbctBo FOPAMT. — Diextpon. man. — Mocksa, [2019]. — Pexum mocTyma:
https://www.biblio-online.ru.
1.3. KoHCynpTaHT cTyzmeHTa [DJIEKTPOHHBIH pecypc]: 3JeKTpOHHO-OMOIMOTeYHass cuctema /
OOO [Ilogurexpecypc. — OmnektpoH. npaH. — Mocka, [2019]. — Pexum pocryna:
http://www.studentlibrary.ru/pages/catalogue.html.
1.4. Jlanb [DneKTpOHHBINA pecypc]: anekTpoHHO-OnOmmoreynas cucrema / OO0 DOBC Jlanb. —
OnekrpoH. aaH. — C.-IletepOypr, [2019]. — Pesxum gocryma: https://e.lanbook.com.
1.5. Znanium.com [DneKTpoHHBIH pecypc]: dIeKTpOHHO-OMOmMoTeynas cucrema / OOO
3HaHUyM. — DIIEKTPOH. JaH. — MockBa, [2019]. — Pexxum noctyma: http://znanium.com.
2. Koncynprantllmroc [DnexTpoHHBIM pecypc]: cmpaBouHas mnpaBoBas cucrema /KommaHus
«Koncynprant [Imocy. — OnektpoH. naH. — Mocksa : Koncynerantllntoc, [2019].
3. baza naHHBIX MEPUONMYECKUX W3JAHHUH [DIIEKTPOHHBIN pecypc]| : AIEKTPOHHBIE KYpHAJBI /
OO0 WUMBHC. - Dmektpon. jgaH. — MockBa, [2019]. — Pexum mocryma:
https://dlib.eastview.com/browse/udb/12.
4. HaunoHanmbHast 37eKTpOHHas O0MOIMoTeKka [DIeKTPOHHBIN pecypc]: aIeKTpoHHas 6uOianoTeKa.
— DnekTpoH. 1aH. — Mockaa, [2019]. — Pexxum noctyma: https://H36.pd.
5. OnexktpoHHas Oubmanoreka auccepraumii PI'b  [DnexTpoHHbIM pecypc]: 3aeKTpoHHas
oubmoreka / ®I'BY PI'b. — DOnexrpon. man. — Mocksa, [2019]. — Pexum pgocryna:
https://dvs.rsl.ru.
6. ®enepanbHbie THOOPMAITMOHHO-00pa30BaTEIbHBIC TTOPTAIBI:
6.1. Undopmanmonnas cucrema EIuMHOe OKHO JIocTyna K 00pa3oBaTelbHBIM pecypcaM. Pexxum
noctyna: http://window.edu.ru.
6.2. ®enepanbHblil mopran Poccuiickoe oOpazoBanue. Pexum nocryma: http://www.edu.ru.
7. O6pa3zoBarenbHbIie pecypebl Yul'VY:
7.1. DnextponHas oubnmoreka Yal'VY. Pexum nocryna : http:/lib.ulsu.ru/MegaPro/Web.
7.2. ObpasoBarenbhblii moptan Yal'V. Pexum qoctyna : http://edu.ulsu.ru.
COor’1aCoBaHo
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®-Pabouyast mporpamma JUCHUIUTAHBI

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI:
Aynutopuu Uit IPOBEAECHUS JIEKIUH, CEMUHAPCKUX 3aHATHH, sl IPOBENECHUS TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTallly, IPYNIOBBIX U UHAUBUIYAJIbHBIX KOHCYIbTAIIHH.
AyIuTOpHHM YKOMIUIEKTOBAHBI ~CIEMUATM3UPOBAHHONW MeOenblo, y4eOHOW JTOCKOM.
[Tomemenust JuUisi CaMOCTOSITENIBHOM pabOTHI  OCHAIEHBl KOMIIBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO MOJKIIIOUEHUSI K ceTH «MHTepHeT» u o0ecreyeHneM J0CTyma K 3JIEKTPOHHOH
nH(POMaLIMOHHO-00pa30BaTENbHON Cpefie, ANEKTPOHHO-OMOIMoTeyHor cucreme. Ilepeuenn
000py/sOBaHUs, HCIOJIb3yEMOIr0 B Y4YeOHOM IIPOLIECCE, YKa3bIBa€TCsI B COOTBETCTBHM CO
CBEICHUSIMH O MaTepUalbHO-TEXHUYECKOM O0ECI€UYeHUU M OCHAIIEHHOCTH 00pa30BaTEIbHOIO
mporecca, pasMemieHHbIMH Ha odummansHoM caiite Yal'VY B pasmene «CBeneHus o0
00pa3oBaTeNbHOI OpraHu3alumy.

14. CIIEMAJIBHBIE YCJIOBUSA JJIS1 OBYUYAIOIIUXCA C OT'PAHUYEHHBIMU
BO3MOKHOCTSAMMU 3/10POBbS
B cmyuae HeoOXomuMmocTH, OOYYalOIIMMCS W3 4YWCIA JIMI C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsl (I10 3asBJICHHUIO OOYYalOLIErocsi) MOTYT IHpelaraTbCsi OJHU U3
CIICYIOIINX BApUAaHTOB BOCHPUATHA HWHPOpPMAIMKM C y4EeTOM UX HHIUBHIYaIbHBIX
NCUX0(U3UUECKUX OCOOEHHOCTEM:

— JJIS JIUIL ¢ HapyIICHUSIMU 3pEHUS: B IEYaTHOH (hopMme yBemrmueHHBIM mpudTOoM; B hopme
3NIEKTPOHHOIO JIOKyMEHTa; B ¢opMme ayauodaitna (mepeBos Yy4eOHBIX MATEpPUAIOB B
aynuodopmar); B medatHoH (opme Ha s3bike bpaiiist; MHIMBHIyalbHBIE KOHCYJIBTALMH C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUIYyaTIbHbIC 33/I1aHUS M KOHCYJIbTAIIH;

- AN JMIl ¢ HapylIeHUsIMH cllyxa: B MedaTHoOW Qopme; B QopMme 3JIEKTPOHHOTO
JOKYMCHTA, BUJACOMATCpHahbl C CY6TI/ITpaMI/I; HHAWBHUAYAJIbHBIC KOHCYJIbTallUN C IPUBJICUCHUCM
CypJIOTIepEeBOJUNKA; UHANBUYAIbHbIE 3aJJaHUS U KOHCYJIbTALIUY;

— JI1 UL C HApYLWCHUAMHU OIIOPHO-ABUIATCIIBHOI'O arrapara: B MeYaTHOH q)OpMC; B
dopmMe HIEKTPOHHOrO JOKyMeHTa; B (opMme aynuodaiina; MHIMBUAyalbHBbIE 3alaHus U
KOHCYJIbTallhH.

Pa3paboTunk S JIOLIEHT bypmucrposa B.I"
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JUCT UBMEHEHUA
Ne Coaep:xkanue U3MeHEHHsI WM CCHLJIKA HA ®UO 3aBenyouiero Moanuck Jara
n/n NpHJIATraeMblil TEKCT H3MEHEeHHUs kadenpoi,
peanu3yomeit
JUCHHUITHHY/BbI-
nyckawumei kadeapoi
1 Braecenne mmeHenwii B m. 4.2 OObeM
IUCHUIUIMHBL 10 BHAaM y4eOHOH paboTsl 1. | ByroB A.A.
«O0mas TPYyAOEMKOCTh JAWCIUILIMHED) C
odopMIICHHEM TPIIIOKEHHS |
2 Buecenne m3menennii B 1. 13 «CnenuansHele /
YCIIOBUS s 00yJaroIuxcs c | byroB A.A.
OTpaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbBSI»
¢ ohopMIICHHEM MIPHUIOKECHUS 2.
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4.2. O6beM TUCUMILIMHBI M0 BHAaM y4eOHO padoThl (B yacax):

Ipuioxenne 1

KoanyectBo yacoB ((popma o0ydyeHus o4yHas )
Bun yueOHoIi padoThI B 1.4. mo cemecrpam
Bcero no niiany
1 cemecTp 2 cemecTp 3 cemecTp
1 2 3 4 5
Konrakrnas pabora 102 54 48/36*
00yJaroIuxcs ¢
MpenoiaBaTeneM
AyYIHUTOpPHBIC 3aHATHSL: 102 54 48/36*
Jlexmuu 34 18 16/12*
MPaKTHIECKUE U 68 36 32/24*
CEeMUHAPCKHE 3aHATHS
nabopaTopHbIC PabOTHI
(;mabopaTtopHbIit
MIPAaKTHKYM)
CamocrosTenpHas pabora | 114 54 60*
Tekylmuil KOHTPOJIb 2 KOHTPOJIbHBIE 2 KOHTPOJIbHBIE
(KONIYeCcTBO M BH: paboTsl paboTer*
KOHT.paboTa,
KOJUIOKBHYM,pedepar)
KypcoBast paboTa
Buabl npoMesxxyTouHoi 72 36 36*
aTTeCTalluu (IK3aMeH,
3a4eT)
Bcero uacos 1o 288 144 144/132*
JCLUILTHHE

*KonnuectBo vacoB padotel [IIIC ¢ 00ydyaromuMucs B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM 3JIEKTPOHHOIO

00y4YeHHS.

®opma
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IIpunioxenne 2

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI:

Aynuropun Uil TIPOBEICHHS JICKLIWH, CEMHHAPCKUX 3aHATUH, JUIl NMPOBEICHUS TEKYLIEro KOHTPOJIT U
MPOMEXXYTOYHOH aTTeCTAINH, TPYIIHOBBIX U HHANBUIYaIbHBIX KOHCYIbTAINH.

AyIUTOpHH yKOMIUIEKTOBAHBI CIICIIMAM3UPOBAHHON MeOenbio, y4eOHOH mockod. IlomemeHus mist
CaMOCTOATENPHON pabOTBl OCHAIIECHB KOMIBIOTEPHOH TEXHHKOH C BO3MOMKHOCTBIO MOJKIIOYEHHS K CETH
«MHTEpHET» M OOecredyeHneM AOCTyNa K 3JIEKTPOHHOH MH(pPOMAnMOHHO-00pa30BaTEIbHON Cpene, 3IEKTPOHHO-
oubnmmoreuynoii cucreme. IlepedeHp 000pymOBaHWS, HCIONB3YEMOTO0 B Y4eOHOM IIpoIrecce, YKa3bIBacTCs B
COOTBETCTBHH CO CBEJICHHSMH O MaTEPHAIBLHO-TEXHUYECKOM O0ECHEYEHHUH M OCHAICHHOCTH 00pa3oBaTeNIbHOTO
mporecca, pa3sMelleHHbIMM Ha o¢unuansHoM caidte Ynl'V B pasgene «CeemeHus 00 oOpa3oBaTenbHON
OpTaHHU3aIII».

B ciaydae HEoOXOAMMOCTH HCHONB30BaHMS B y4eOHOM TIpoliecce  YaCTHYHO/MCKITIOYHMTEIILHO
JUCTaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTH, opraHuzauus paborel IIIIC ¢ obywatommmucsa, ¢ OB3 wu
MHBAJIHIAMHU MpEJIyCMaTpUBaeTCs B DJICKTPOHHOW HMH(POPMAIMOHHO-00pa30BaTeNbHOM cpele ¢ y4eToM HX
WHIMBHIYaJIBHbIX IICUXO0()U3NIECKIX 0COOEHHOCTEH.
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