AHHOTALIUA 5
mucuuiumesl 51.0.13.01 < MATEMETHUYECKUU AHAJIN3»

Oo0bem TpynoemkocTu: 9 3auetHbix eaunull (324 vaca, u3 Hux — 152 yaca ayauTopHOU
Harpy3Ku: JICKIIMOHHBIX 68 u, mpaktuueckux 84 4, 91 u camocrosTensHO padoTel, 9 u KCP,
0,6 u IKP)

Henap aMCUMNJMHBI, H3yYE€HHE TEOPETHUECKUX OCHOB MAaTEMaTHMUYECKOIro aHallu3a,
OCBOCHHME METOOB HCCIeAOBaHUs (PyHKUUH u (opMUpOBaHHE y CTYAEHTOB CHOCOOHOCTH
INPUMEHSTh [OJIyYeHHbIE 3HAHMS K TOCTPOCHUIO W aHalM3y MaTeMaTU4YecKuX Mojeneit
(U3UIECKUX MPOIECCOB.

3agauyu AUCHMILINHBI:

3amaun  OCBOGHMS JHCLUUIUIMHBI COCTOST B OOYYEHMH CTYIACHTOB OCHOBHBIM
MaTeMaTHYECKUM METOJaM, a TaKKe B MPWIOKEHUH ITHX METOJOB K PEIICHHIO PAa3JIMYHBIX
3aJa4 Npy U3yYEHUH CHEIHATbHBIX TUCIUIUINH, a TAaKXKe B X JanbHelel npodeccnoHanbHoMl
NeSITETbHOCTH.

— (popMupoBaHUE 3HAHUM O JIEHCTBUTENIBHBIX YHCIAX U ONEPALUsIX C JCHCTBUTEIbHBIMU
YHCIIaMH;

— ¢opMupoBaHHE 3HAHUI O CBOMCTBAX MPEIEIIOB MOCIEIOBATEILHOCTEH U MpPEeleioB
(GyHKUMH OJHON M MHOTHX TIepeMeHHbIX. OBIIaJIecHue METOJaMH BBIUMCIICHUS TIPE/ICIIOB;

— ¢opMupoBaHHE 3HAHUH O JOKAJTBHBIX M TJIOOANBHBIX CBOMCTBaX HEMPEPBIBHBIX
GbyHKIUI OJHONW U MHOTHX MEPEMEHHBIX;

— (hopMupoBaHKe 3HAHUH O TPOU3BOIHBIX, X TEOMETPUIECKOM U (PHU3UUIECKOM CMBICIIE,
mubdepeHpyeMbX (QYHKIUSAX OJHOM U HECKOJNbKUX IEPEMEHHBIX, a TaK)Ke€ HAaBBIKOB HX
NPUMEHEHHS K UCCIICTOBAaHHUIO CBOMCTB (DYHKIIHIA M OTBICKAaHUIO MX MPUOIMKEHHBIX 3HAYCHHH

— (opmupoBaHue 3HaHHU 00 MHTETPUPOBAaHUH (PYHKUIUN OJHOW M MHOTUX MEPEMEHHBIX,
BKJTIOYasl OTIpeIeIeHHbIC, KPUBOJIIMHEHHBIE, KPAaTHBIE U MIOBEPXHOCTHBIC WHTETPAJIBI; OBIAJICHUS
HABBIKAMU MX BBIUMCICHUS U TPUMEHEHUS;

— (opmupoBaHue TpENCTaBICHUNH 00 OCHOBHBIX JJIEMEHTaX TEOPUU TOJs, OBIIAJCHHE
HaBBIKaMU NpuMeHeHus popmyisl [ 'puna, Ctokca u Octporpanckoro-I'aycca;

— (opMHpOBaHUE 3HAHUN O YHCIIOBBIX, (YHKIMOHAIBHBIX U CTENIEHHBIX psJiaX, YMEHUH U
HaBBIKOB MCIIOJB30BaHM MpecTaBieHus GpyHKiuit B Buse psaaa Teiinopa.

Mecto nucunnminnsl B ctpykrype OOII BITIO

JucnumamHa «MaTeMaTH4ecKHi aHalln3» OTHOCHTCS K oOs3arenbHOM yacTh bioka 1
"ucuumineel (Moaynu)" ydeOHOro miaHa. B cooTBeTcTBHHM ¢ pabouyMM y4eOHBIM IJIAHOM
Hanpasienuss 11.03.01 Pagunorexnuka mucruiuimHa m3ydaercs Ha 1 kypce mo ouHo#l ¢dopme
oOyuenust. Bug mpoMexxyTouHO aTTecTaium: SK3aMeH.

TpeboBanusi K YypOBHIO OCBOECHHS TUCHMIIUHBI

W3ydenne naHHOM y4yeOHOW AMCUUMIUIMHBI HAlpaBleHO Ha (OpMHUpPOBaHHE Y
00yJaroNUXCsl CICTYIONMX KOMIETEHIIUN

KOZ[ 1 HAMMCHOBAHUEC I/IH,IlI/IKaTOpa*,I[OCTI/I)KeHI/IH PeSyJ’IbTaTH O6y‘IeHI/I${ 10 AUCIUILIINHE
KOMIICTCHIINHU

OIIK-1 CnocodeH nCHoJb30BaTh MOJIOKEHHS], 3aKOHbI M METOJbI €CTECTBEHHBIX HAYK M MATEeMATHKH JIJIA
pellieHust 3a/1a4 MHKEHEPHOIi 1esiTeIbHOCTH

HOIIK-1.1. 3naet ¢pyHIaMeHTAIbHbBIE 3aKOHBI 3Haer OCHOBHBIE MOJIOKEHUS u TIPUHLIUTIBI
MIPUPOJIBI K OCHOBHBIE PU3NIESCKUE U MaTeMaTHYECKOTo  aHauu3a, (HU3WYECKyl0  CYIIHOCTb
MaTeMaTHYECKHE 3aKOHBI (yHIaMEeHTaIbHBIX MOHSTHH.

YmMmeer peuratb CTAaHAAPTHBIC 3aJaduu MATEMATHYCCKOTO
aHaJIn3a

BnaneeT 0a30BBIMU 3HAHHMSIMH B O0JACTH MaTEMATHKH U
CCTCCTBCHHOHAYYHBIX NUCHUIJINH.




OcHoBHbBIE pas3aeiibl TMCIHUIIJIHHBI

HanmenoBanme
pasznena (TeMbl)

Conepxanwne paszzena (TeMbl)

BBenenue B ananus

[Ipenmer MaTeMaTH4yecKoro asHanuza. [IoHATHE MHOXKECTBA, ONEpPaLld HaJ HHUMH.
Jlormyeckast cuMBOJMKa. MOIIHOCT MHOKeCTBA. CHETHOCTH PALIMOHAIBHBIX YHCEIL.
HecyeTrHOCTh JeHCTBUTENBHBIX YHMCEN. MHOXECTBO AEHCTBUTEIBHBIX YHCEN, HX
cBOHcTBa. AOCONIOTHAs BEJIMYMHA Yucia. MHOXeCTBa Ha TNPSIMOH, OKPECTHOCTH.
BepxHsisi ¥ HIWKHSS TPaHU YHCIOBBIX MHOXECTB. Teopema CyIlecTBOBAaHHS BEpXHEH
(HrKHEH) TpaHH YMCIOBOrO MHOXecTBa. [IpuHiun Apxumena. [IpuHIUI BIOKEHHBIX
orpeskoB. OOmiee mnonsATHe ¢GyHKIUK (oToOpaxkeHus). Kommosumust GyHKIHH.
O6parnas ¢ynkuus. Yucnossie ¢yHkuun. OCHOBHBIE 3JeMeHTapHblE (YHKIUH, WX
cBoifcTBa u rpaduku. OyHKIMY, 3aJaHHBIE HEABHO, ITapaMeTPHYCCKUMH YPaBHEHHAMH
Y ypaBHEHHUSMH B ITOJSIPHBIX KOOPANUHATAX.

[Ipenen
MOCJIEIOBATEILHOCTH

Omnpenencane mpenena MOCIIEI0BATENBHOCTH. CaoiicTBa cxopsmencs
MOCJIE0BATENBHOCTH: €IUHCTBEHHOCTh TMPEJeNa, OrPaHHMYEHHOCTb CXOJMSIIEHCS
MOCJIE0BATENBHOCTH. beckoneuno MaJble U 6ECKOHEUHO GospIe
MOCJIE0BATENBHOCTH. Apndmernueckne ornepanuu Hajx CXOAALIMMHUCS
nociaenoBatenbHOCTAMU. CBOMCTBA CXOAALIEHCS MOCIeN0BAaTEIbHOCTH, CBA3aHHBIE C
HepaBeHcTBaMu. [Ipenen MOHOTOHHOH mocnenoBaTelbHOCTH. Yuceno «e». IlpuHnun
CTATMBAIOIIMXCA  OTpe3koB. IloanocnenoBaTeNbHOCTH W YaCTHYHBIE IIPEJEIIb
YUCJIOBOU MIOCJIE1I0BATEILHOCTH. Jlemma Bonbsuano-Beiiepuitpacca.
dyHaaMeHTaIbHbIe nocineaoBaTenbHoCcTH. Kpurepuit Komm cxommumocti uncioBoit
[IOCJIEZI0BATEIbHOCTH.

[penen pynkuyun

[Monstue npenena ¢pyHkimu. Paznuunele onpeneneHus npenena. beckoHeuHo Mable
u OeckoHewHO Oonpimue QyHKIH. CBOWCTBA MpeaenoB GYHKIWA. ApupMeTHIecKrue
orepanyu Haj (QYHKIWAMH, AMEONMMH Tpenensl. ColicTBa mpenena (GyHKIUH,
CBsI3aHHBIC ¢ HepaBeHCTBaMH. [Ipenen komnosunmu GpyHkuuii. [Ipeaensr MOHOTOHHBIX
¢yaxmmit.  Kputepmit Komm  cymectBoBanms mnpenena ¢QyHKOWH. IlepBerid
3aMedaTeNbHBIN Tpenesl W ero CIeACTBHA. BTopoii 3ameuaTenbHBIH IIpEAen M €ro
CJIC/ICTBHSI.

HemnpepsiBHOCTB
GbyHKIHMN

[TonsiTne HempepbIBHOCTH (GYHKIHMM B TOYke. JIOKambHBIE CBOWCTBA HENPEPHIBHBIX
(yHKIMIA, HempepbhIBHBIX B Touke. Touku paspbiBa ¢yHKuMU. HenpepbIBHOCTBH
OCHOBHBIX 3J1eMeHTapHbIX (pyHkumii. CBolcTBa (QYHKIMHA, HENPEPHIBHBIX Ha OTPE3KeE.
Teopema bombiiano-Komm (o mpomexxyrouHoMm 3HadeHud QyHkiuu). Crenctue
Teopemsl. IlepBas Teopema Beliepiurpacca (00 orpannueHHoCcTH QyHKIMH). Bropas
Teopema Beifepmtpacca (0 DOCTWKEHMHM (DYHKIMEH 3KCTpeMaJbHBIX 3HAYCHHUIA).
CpaBuenne ¢ynkumit. O — cumBonuka. TeopemMbl 00 IKBHUBAJCHTHBIX (QYHKIHAX.
CpaBHeHne OECKOHEYHO MaIBIX (DYHKIIHH.

HuddeperuupoBanme
(hyHKIHNA 0THOM
MepPEeMEHHOMN

OmnpeneneHne MPOM3BOAHONW, €€ TEOMETPHYECKHHA W MEXaHHMYECKHH CMBICII.
OnHocTOpOHHME M OSCKOHEYHbIe MPOW3BOJHBIE. Tabnmuma MPON3BOJHBIX OCHOBHBIX
aneMeHTapHBIX QyHKuui. Juddepenmman Gyaknmm. ['eoMmerpraecknil 1 Gprusmdeckuii
cMmbicn muddepentmana. [Ipasuna muddepennupoBanus. [IpowsBognas oOparHOM
¢yHkMK, QyHKIUM, 3aJaHHON HESIBHO M NapaMeTpuueckd. Tabiwiia mpon3BOIHBIX
OCHOBHBIX DJIEMEHTAPHBIX (YHKIHH.

[MpousBonHass kommo3uuuu  QyHKuMi. VHBapuaHTHOCTH  (OPMBI  NEPBOTO
muddepennnana. IlpomsBomnble u  auddepeHnmanbl  BBICIIMX — MOPSJIKOB.
Juddepennnansl BBICIIMX HOPSIKOB OT CIOXHBIX (QyHKIuA. Teopembr depma,
Pomns, Jlarpanxa, Komm. IIpaBmno JlomuTanms pacKpbITHS HEONpEaeTeHHOCTEH.
Muorounen Teitiopa u ¢opmyna Teimopa auddepeHipyeMoit  QyHKIUH,
pasnuuHble GOpMBI 3aIicH ocTaToyHOro wieHa. Ilpumenenus ¢popmynsl Teiinopa
HaxXO0XJICHUIO TIpesiesioB 1 3HadeHni QyHkumil. ViccnenoBanue GyHKIMNA: yCIOBHS 5
MOCTOSIHCTBA W MOHOTOHHOCTH; 3KCTPEMYMBI, HAlpaBJIeHHWE BBITYKJIOCTH Tpaduka
(yHKIMM, TOYKM mepernda, acCUMIITOTHL. OKCTpeMalIbHbIE 3HA4YeHHs (QyHKIMH Ha
OTpe3Ke.

Heonpenenennstit
HHTErpall

ITepBooOpa3Hast (QYHKIMM W HEONpeNeNICHHBIH WHTErpaji, cBoicTBa. Tabmuia
HEONPE/ICICHHBIX WHTETPaJioB OCHOBHBIX JJIEMEHTAapHBIX (yHKIuH. OCHOBHBIE
METOJbl MHTEIPUPOBAHHUA: 3aMEHAa IEPEMEHHOIO, MHTEIPUPOBAHUE IO YACTAM.
IIpocTeie ApoOM M WX HMHTErpHUpoBaHME. Pa3iokeHne pannoHATHHOH (YHKIMH Ha
mpocteie  Ipobu. MHTerpumpoBaHWe panuMoOHANBHBIX (YyHKOWH. VHTErpupoBaHue
HppalMOHAIIbHBIX GyHKIHH. WHrerpupoBanue TPUTOHOMETPUYECKUX u
rUnepOooIMIecKuX HyHKITHI.

OnpenenéHHbIi

33}13‘{1/1, IIPUBOAAIINE K IOHATHUIO OIMPECACIICHHOT O HHTETpaja. TlonsiTue




HHTETpaj U ero
MPUIOKEHUS,
HECOOCTBEHHEII
UHTETPAT

omnpezeneHHoro wuHrerpana. HeoOxommmoe ycnoBue uHTErpupyemoctu. CyMMBbl
Hdapby wu wux cBoiictBa. Kpurepuit wnHrerpupyemoctn mno Pumany. Kiacce
MHTETrpUpyeMbIX (yHKIMH. VHTerpan ¢ mepeMeHHbIM BepXHHM mpenesioM. dopmyia
Hprorona — JleiiOnuna. [lonstue anmuubl KpuBoi. Jnddepennuan nyru riagkon
KpHUBOH. BeIuncieHe UIMHBI TyTU ¢ MOMOIIBIO ONpeAerIeHHoro uurterpana. IlonsaTtue
VIO TUIOCKO# Qurypsl. Beipaxenue ruromany unterpanoM. [loHstue obbema
MPOCTPAaHCTBEHHON oOnacTu. Brrumcnenne oObema Tena ¢ MOMOIIBIO MOMEPEUHBIX
ceyennii. OOBeM Tesa BpallleHHs. BrrauciieHne miomaaei moBepXHOCTeH BpaIleHHs.
[TpuoxxeHne ompeneleHHOro HWHTerpana K 3amadaM (usuku. HecoOGcTBeHHBIE
uHTeTpanbl. MHTerpamel ¢ OSCKOHEYHBIMH  Mpeaenamu. HTerpamsl  OT
HEOTPAaHMUYCHHBIX (GyHKIWHA. [Ipu3Haku CpaBHEHHS M HEKOTOpPBIE YCIOBHS HX
CXOAMMOCTH.

DYHKIIMY MHOTHUX
MEPEMEHHBIX

JIuneitHoe mpocTpaHCTBO R™. Hopma, cxoauMocTh MOCIEA0BATEIBHOCTH TOYEK.
OTKpBITBIE U 3aMKHYTBIE MHOKECTBA, MX CBOMCTBA, OKPECTHOCTH. BemecTBeHHas
(YHKIUS ABYX NEPEMEHHBIX M ee TpaduK, TUHUM YpOBHA. /IBOHHBIE M HMOBTOPHBIE
npenensl. Ilpenen GyHKIMM MHOTHMX IEPEMEHHBIX, HETPEPBIBHOCTH. JIOKaiIbHBIC
cBOHCTBa HenpepbIBHBIX (QyHKIMHA. CBOMCcTBa QyHKIMIT, HEITPEPHIBHBIX HA KOMITAKTE.

HuddepennmpoBanue
($yHKIMI MHOTHX
MepeMEHHBIX

YacTHble TPOU3BOHBIC U YacTHBIE AU depeHHanbl GYHKIMA MHOTHUX NEPEMEHHBIX.
Juddepenunpyemocts (GyHKIMM MHOTHX HepeMeHHBIX. [lomHblil nuddepennman.
I'eoMeTpuyecKkuii CMBICI YaCTHOH NPOM3BOMHONW W moJHOro auddepennuana.
KacaTenpHas IJIOCKOCTh M HOpManb K NMOBepXHOCTH. HeoOxoauMoe M JOCTaTOuHOE
ycioBue guddepennupyemoct. Jloctarounoe ycnoBue AuddHepeHIUPYEMOCTH.
[MpousBomHass  cioxHoW  ¢(yHkuuu.  VHBapuaHTHOCTH  (OPMBI  IIEPBOTO
muddepennnana. IIpomsBognas mno HampasieHuro. [pamuent. IlpousBomeie u
muddepeHnnansl BBICIINX MOPSIKOB. YCIOBUS PaBEHCTBA BTOPBHIX NPOH3BOJHBIX.
®opmyma Teinopa QyHKIME MHOTHX TTepeMeHHbBIX. JIOKaIbHEIN SKCTpeMyM (QyHKIHA
MHOTHX TepeMeHHbBIX. HeoOxoanmoe ycnoBue skcTpeMyma. JloCcTaTodHBIE YCIOBHS
JIOKJIFHOTO 3KCTpEeMyMa. BhIunciieHne Nmpou3BOAHBIX (YHKIMH, 3aaHHBIX HESIBHO.
Ilonatue 006 ycIOBHOM 3KcTpeMyMme. MeTon HEONpeAeTIeHHBIX MHOXHUTEIeH
Jlarpamxka. HaxoxjaeHune HauOOJbLIEro M HAaUMEHBLIETO 3HAueHHs (QYHKIMHA Ha
KOMIIaKTe.

10.

KpatHble unTErpanst
U UX NPHIOKEHUS

3amaun, NPUBOJAIIME K TOHATHIO JBOMHOro HHTerpana. OmpepeneHue IBOWHOIO
unrerpaita. Cymmbl JlapOy. VYcioBusi CylIeCTBOBaHMSI ABOMHOIO HWHTErpasa.
CaoiicTBa NBOHHBIX MHTerpajoB. CBeJeHHE ABOMHOIO MHTErpaja K IOBTOPHOMY B
cly4yae TPSMOYTOJbHOW W KPUBOJWMHEHHOW oOnacTeil. DiIeMEHT IUIomaAu B
KPUBOJIMHEHHBIX KOOpDAMHATAaX. 3aMeHa IIEPEMEHHBIX B JBOWHOM HWHTErpae.
INonsipHbIE KOOPAUHATSL.

TpoiiHble MHTETpabl U UX BBIYMCICHUE. 3aMEHA NIEPEMEHHBIX B TPOIHOM UHTErpae.
Lnnuaapryeckre u chepudeckre KOopauHaThl. [IpuMeHeHe KpaTHBIX HHTETrpajioB K
PEIICHUIO TeOMETPUYECKUX M (PM3MUYECKUX 33/1a4.

11.

KpuBonuneiinpie
MHTETPaJIbl

KpuBonuHeitHpie mHTErpais! 1-ro u 2-ro pojaa, X cBoicTBa. ['eOMeTpUIECKHN CMBICI
KpUBOJIMHEIHOTO WHTerpana |-ro poma. CBA3p MEXAYy KPHBOJMHEHHBIMU
uHTerpanamMu 1-ro u 2-ro poma. CriocoObl cBeICHUS KPUBOJUHEHHBIX MHTETPAIIOB K
ompeneNeHHbIM  uHTerpasam. @opmyna ['puHa. VYcioBUS ~ HE3aBUCUMOCTH
KPUBOJIMHEHHOTO MHTErpajia 2-ro poAa OT IMyTH HHTerpupoBaHus. Ciaydail MOIHOTO
muddepeHnuaia. IlepBooOpasznas g MOJIBIHTET PATIBHOTO BBIPAXECHHUS
P(X, y)dx+Q(X,y)dy. PaGora cunosoro mons. Berucnenne mnomamu c

IIOMOIIIBIO KpPIBOJ'IPIHeﬁHLIX HMHTCIpaJIOB.

12.

[ToBepXHOCTHEIE
HHTETrpabl.
OJeMeHTHI TeOpUHu
noJIs

[Tonsitne Tnagkol mOBepXHOCTH. BekropHo-mapamerpuyeckass ¢opma 3a1aHHsA
nosepxHocTu. KacarenbHas NIOCKOCTh M HOpManb K HoBepxHocTH. Ilnmomans
noBepxHocTH. [loBepxHOCTHBIE HHTETpaisl |-ro posa u ux cBoicTBa. JIBYCTOpOHHHE
moBepxHOoCcTH. OpHeHTanus MOBEPXHOCTH M BBIOOp cTOpoHBL Hampasmnsiomme
KOCHHYCHI HOpMaiH. [loBepXHOCTHBIE HHTETpabl 2-TO poja U uX cBoiicTBa. CrocoOsI
CBEJCHUS IOBEPXHOCTHBIX MHTErpajloB K JBOMHBIM MHTerpaizam. Potop,
muBeprenius, 1wmpkymsamnus. @opmynst Crokca u  Octporpaackoro-l'aycca B
BekTopHOH (hopme. [ToTOK BekTOpa depe3 MOBEPXHOCTh. Y CIOBHS MOTEHIIMAILHOCTH
BEKTOPHOI'O I10JIs1 B IIPOCTPAHCTBE.

13.

Yucnosbele U
(hyHKIIMOHATBHEBIE
PABL

YucnoBoit psin. Ompenenenne cyMMbl psiga. HeoOxoanmmoe ycioBHe CXOIUMOCTH
psipa. Psnx reomeTpudeckoi Iporpeccuy.

CpoiicTBa cxopdmuxcst paaos. Kpurepuil cxoauMocTu psjia ¢ HEOTPULATEIbHBIMU
uyieHamMH. [Ipu3HaKM CXOAMMOCTH psAJOB: cpaBHeHus, Jlamambepa u Komm.
WurerpanpHplii IpU3HAK cX0MUMOCTH. OOOONICHHBIH TapMOHWYECKHH psii M €ro




CXOIUMOCTb. 3HaKONEpeMeHHble psiibl. [loHATHE aOCONIOTHOW W YCIIOBHOU
cxomumocty. [Ipusnak JleiiOnuua. IloHsTHE (QYHKIMOHANBHOTO psja, €ro CyMMBL.
PaBHoMmepHas cxomumocts. Ilpusnak BelepumTpacca paBHOMEPHOH CXOIUMOCTH.
CBO¥CTBa PaBHOMEPHO CXOAANIMXCSL PYHKIIMOHAIBHBIX PSIOB.

14. Crenennsle pagsl  |CreneHHble  psiapl.  Paguyc M MHTEpBaX  CXOJMMOCTH  CTENEHHOTO  pAfa.
JuddepenunpoBanue M WHTETPUPOBaHUE CTENEHHBIX psgoB. Psaxel Teitmopa wu
Maknopena.  CremeHHble  psAABl  OCHOBHBIX  DJIEMEHTapHBIX  (DYHKIHMH:

e, sin X, COSX, 1+Xx)",In (1+ X). Hcnonp3oBaHue pa3noxeHus: GpyHKIHH B

psan Teisopa B NpuUOMMKEHHBIX BBIYMCICHHUSIX M IPU BBIYHUCICHHH IIPEJEIIOB
dyHKIMH.
I/I3yquI/IC JUCHUITIIIMHBI 3aKaHYNBACTCA aTTeCTaHHeﬁ B (bOpMC OK3aMCHa.
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