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Pabouas mporpamMMa IHUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C CAMOCTOSITENIbHO YCTaHOBJIEHHBIM
MI'Y o6pazoBatensibiM cragaaproM (OC MI'Y) s peann3yeMblX OCHOBHBIX MPO(ECcCHOHATBHBIX
00pa3oBaTeNbHBIX MPOrpaMM BBICIIETO O00pa3oBaHUsA 10 HampamiaeHuio mnoarotoBku 01.03.02
«IIpuxmnagnas maremaTrka u uHopmaTrkay (YTBepxaeH npukazom MI'Y ot 30 aBrycra 2019 roma Ne
1041 (B pemakiuu npukaza MI'Y ot 11 centsaops 2019 roma Ne 1109), npukazamu 006 yTBEpKIACHUU
u3meHeHnuit B OC MI'Y ot 10 urons 2021 roga Ne 609, ot 21 nexaOpst 2021 roma Ne 1404, ot 29 mas 2023
roga Ne700, ot 29 mas 2023 rogalNe 702, ot 29 mas 2023 roma Ne 703).

['on (roasl) mpuéma Ha oOyuenue: 2024

Kypc —1-2
Cemecmp — 1-2-3-4.
3auémmuvix eounuy — 26.
Axaodemuueckux uacoe -504, ¢ m.u.:
nexkyutl — 252 uaca,
cemunapos —252 uaca,
Dopma npomedrHcymouHou ammecmayuy — Hem

Dopma umoeosou ammecmayuu — 3auém 6 1, 2 u 3 cemecmpax, skzamen 6 1, 2 u 4 cemecmpax.



1. Hesn 1 3a1aum y4eOHOM TUCHMIIUHBI:

IlenssMu OCBOEHHsI y4eOHON ITUCHUIIMHBI MAaTEMaTUYECKHH aHaIu3 SBJSIOTCS: OOECICUCHHE
0a30BOM MaTeMaTHYeCKOW IMOATOTOBKH CTYJCHTOB B OOJIACTH OCHOBHBIX TIOHSITHA W METOJIOB
MaTEeMaTHYECKOT0 aHAIN3a, UX TPUMEHEHHUS TP PEIICHHH MaTEeMAaTHUYECKUX, (PU3UICCKUX U TTPUKIIATHBIX
3a/1a4; GOopMUPOBAHUE MATEMATUICCKOU KYIbTYPBHIL.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOro npomecca MI'Y

MareMaTHuecKuil aHamu3 BXOAUT B 0a30ByH0 4YacTh OJioka oOIIENTpO(EeCCHOHANBHONW MOATOTOBKU
OBPA3OBATEJIbBHOI'O  CTAHIAPTA, ycraHoBieHHOr0o  MOCKOBCKMM  TOCYJapCTBEHHBIM
yauBepcutetoM umenn M.B.JlomoHOcOBa i peanu3yeMbIx 00pa3oBaTEIbHBIX MPOrPaMM BBICIIETO
npodeccuoHanpHOr0 00pa3oBaHMsl [0 HaNpaBlieHUI0 MoAroToBku «llpukiagnas MaremaTuka u
uHpopMaTuKa» 00pa30BaTENbLHOW MpOrpaMMbl. MaremMaTuyeckuii aHaau3 u3ydaercs B 1-2 cemecrtpax,
MO3TOMY KypC CPOHUTCS Ha 3HAHUSX PaHEE U3YUEHHBIX MIKOJIBHBIX TUCIHIUIMH, @ TaKXKE€ YUTaeMOTo
napajuleJIbHO Kypca «Anredpa u reoMmerpusi». B nanbHeiiieM 3HaHUS W HAaBBIKM, MOJY4YEHHBIE INPU
W3Y4YCHUU JaHHOW JUCIMILTUHBI, SBISIOTCS OCHOBOM JJIi OCBOCHUS CIEAYIOUIUX MPO(ecCHOHANBHBIX U
CIIELIMATBHBIX JUCUUIUIMH: Teopus BeposTHOCTEW, UMCIEHHBIE METObI, Y PaBHEHUS MAaTEMaTUYE€CKON
¢busuku, OyHKIIUOHATBHBIA aHAIN3.

3. TpeGoBanus K pe3yJabTaTaM 00y4eHHs 1O JUCHUIIMHE.

[lponiecc  m3ydeHuss JAUCUUIUIMHBI HampaBieH Ha (GOpMHUpOBaHHME psjia  OOIIEKYJIbTYpHBIX,
obmienpodeccHoOHATBHBIX U TPO(PECCHOHATBHBIX KOMITETEHITHH.

OO0meKyJIbTypHbIEe KOMIIETEHINH:

- CMOCOOHOCTH K caMOOpraHu3anuu u camoobpaszosanuio (OK-7);

- JIeMOHCTpanus OOIIeHayuYHBIX 0a30BBIX 3HAHWN €CTECTBEHHBIX HAyK, MAaTEeMaTHKH M HH()OPMATHKH,
IOHUMaHHE OCHOBHBIX (DaKTOB, KOHLENIUHA, MPUHILIMIIOB TEOPUH, CBI3aHHBIX C KOMIUIEKCHBIM aHAJN30M
(OK-10);

- CIIOCOOHOCTh MCIOIB30BAaTh B HAYYHOM U MO3HABATEIbHOM J1eATEIHOCTH, @ TAKXKe B COLMAIBHOM cdepe
npodeccroHa bHbIC HABBIKU Pa0OThI ¢ UHPOPMAITMHOHHBIMU U KOMITbIOTEpHBIME TexHoorusiMu (OK-14);
- yMEHHuE MNpHoOpeTaTh HOBBIE HayuyHble M MPO(ECCHOHAIbHBIE 3HAHMS, HUCIOJIb3Yys COBPEMEHHBIE
oOpa3zoBarenbHbie U HHDOpMauoHHbIe TexHoIoruu (OK-16).

ObmenpodeccnoHanbHbIe KOMIIETEHIMH !

- CHOCOOHOCTh pellaTh CTaHAApTHblE 3adayd  MpO(EecCHOHANBHOW JeATENbHOCTH Ha OCHOBE
uHOpMallMOHHOM W OubOnuorpapuyeckod  KyJdbTyppl C  IpUMEHEHUEM  HH(OPMalHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOIMH M C Y4€TOM OCHOBHBIX TpeOOBaHMI MHPOPMALIMOHHOM 6€e3011acHOCTH
(OIIK-1);

- CIIOCOOHOCTH UCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUILIMH B TPO(ECCHOHATBHOM
JEeSTeIbHOCTH, MPUMEHSITh METOAbl MAaTEMaTHMUECKOr0 aHalIW3a M MOJENIMPOBAHUS, TEOPETUUYECKOTO U
sKcriepuMeHTanbHoro uccnenoBanus (OIIK-2);

- CIIOCOOHOCTH KCIIOJIb30BaTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI JUIsl TOHUMaHUSL OKPYXKAIOIIEeTo
mupa u sBieranit npupos (OI1K-3).

IpodeccnonabHBIE KOMIIETCHIIUMN :

- crnocoOHOCTh coOupaTh, oOpalaThiBaTh M HWHTEPIPETHPOBATh JaHHBIE COBPEMEHHBIX HayYHBIX
UCCIIeIOBaHUM, HEO0OXoauMble Ui (OPMHPOBAHUS BBIBOJOB 10 COOTBETCTBYIOIIMM HAay4HBIM,
podecCHOHATIBHBIM, COIMANBHBIM U 3THYecKUM mpodiemam (TTK-1);

- CIIOCOOHOCTD MOHUMATh ¥ IPUMEHSTH B MCCIIEI0BATEIbCKON U MPUKIIATHOM 1€ TETbHOCTH COBPEMEHHBIN
maremarudeckuii anmapar (I[1K-2);



- CIIOCOOHOCTH OCYIIECTBIIATH IIEICHANpPABICHHBIH IMOMCK HH(GOpMAanMyd O HOBEHIIMX HAyYHBIX M
TEXHOJIOTUYECKUX JIOCTHKEHHSX B ceTh MHTepHeT 1 u3 apyrux ucrounukos ([1K-6);

- CHOCOOHOCTB COCTABIIATH U KOHTPOJIUPOBATH IUIAH BBIMOIHIEMON PadOTHI, IJIAHUPOBATH HEOOXOANMBIE
IS BBITIOJIHEHHSI PaOOTHI PECypChI, OLICHUBATH pe3yJIbTaThl coOCTBeHHOU padoThl ([TK-12);

IInanupyembie pe3ybTaTbl 00y4eHHs 10 JUCHHUILINHE:

3HaTh: OCHOBHBIC ONpEACICHHUS M TOHSATHS Kypca, OCHOBHBIC MPHHLMUIBI U TEOPEMbl U3 O0JIACTH
MaTEeMaTHYECKOr0 aHaJIN3a, TOKAa3aTeNIbCTBAa 0A30BBIX TEOPEM U (PAKTOB.

YMerh: pemarb THUIOBBIE 3aJadyd  Kypca, MNPHUMEHSATh MAaTeMaTH4YeCKHe METOAbl IS  peIIeHUs
NPaKTHYECKHX 3a1a4.

Baaners: mnpodeccHOHANbHBIMUA 3HAHMSIMH KacaTelbHO OCHOBHBIX TEOPETHYECKHX ITOJIOKEHUH,
NPUHIXIOB M METOIOB MaTeMaTHYEeCKOTo aHajIn3a, KPUTHYECKH aHAJIM3HPOBAaTh W HM3JIaraTb 0a30BYIO
UH(OPMALIHIO.

4. CTpyKTypa Yy4eOHO#l JMCIUILIHHBI.
OO0mast TpyA0eMKOCTh JMCHMIIJIMHBI COCTABJISICT:

3a4emmubix eouHuy -25
akademuueckux yacos - 504
nekyutl - 252

CeMUHAPCKUX 3aHAMU -252

TEMATUYECKHU ITJIAH 1 CEMECTPA

DopMBbI
iﬁl HasBanme Tembl KonugectBo yacos TeKyIwero
I C (ILJ) CPC KOHTPOTIA
1 | Benenue 4 4 10 OHpocC
2 | Teopus BemIeCTBEHHBIX YHCEIT 8 6 15 reet
3 | [Ipenen mocnenoBaTeNbHOCTH 12 10 15 Konrponbhas
pabora
4 | Ilpenen ¢GpyHKIMU U HENPEPHIBHOCTD 16 16 20 reet
5 OcHoBbI M hepeHInaTbHOTO 10 8 20 OIpoc
WCUHCIICHHS
6 | HeonpeneneHHbIil HHTErpaT 6 8 10 reet
7 | Coiicta miuddepeHtmpyeMpIx GpyHKIHI 8 10 8 reet
8 HccnenoBanme GpyHKIMI U TOCTpOEHNUE 3 10 10 KonrponbHas
rpadMKoOB pabota
Bcero: 72 72 108
3auer -72 4,
9 Dk3ameH -72
q




TEMATUYECKHU ITJIAH 2 CEMECTPA

K DopMbL
r][\/@n HasBanue tembl OJIMFECTBO HACoB TEKymero
1 C(ILJT) CcPC KOHTPOJIS
1 | OnpeneneHHblil HHTETpa 10 10 18 reet
2 JuddepeHnmnansHoe UCUUCICHUE 14 14 18 TeCT
GYHKIMI MHOTHX EPEMEHHBIX
3 HesiBHBIE QYHKINH U yCIIOBHBIC 8 8 18 oIpoc
9KCTPEMYMBbI
4 | KparHble HHTETpaJIBI 16 16 18 KomrpoisHas
paborta
5 | KpuBonuneiinbie nHTErpasbl 14 14 18 reet
6 | OcHOBBI TEOpPUH TIOJIS 10 10 18 onpoc
Bcero: 72 72 108
3auer -72 4,
7 Dk3ameH -72
q

eoe: C — cemunapckue 3auartus, I1 — npaktuueckue 3anstus, JI — nabopatopHble 3aHATHS,

CPC — camocTosiTenbHas paboTa CTyAEHTOB.

TEMATUYECKUM TTJIAH

Cemectp: _3

No
n/n

HazBanue teMnl

KonnyectBo ®opmbl

4aCOB KOHTPOJIA

J

C

CPC

Paznen 1. YucioBble psijbl.

UYucnoBsle psapl. YacTHUuHBIE CyMMBI M OCTaTOK psija.
CrpemieHue oO0IIero 4ieHa CXOJMIIErocs psjga K HYJIIO.
CpoiicTBa cxonsaumxcs panoB (nMuHeWHOCTh). Kpurepwii
Kommu cxomumocTtu psina. HeoOxoaumoe u 1octaToYHOE
YCIIOBHE CXOJIMMOCTH PsAJIa C HEOTPULIATEIbHBIMHU YJICHAMHU.
JocraTouHble  yCIOBHA  CXOAMMOCTHM  pAIOB  C
HEOTPULATENIbHBIMM ~ YIEHAMU: TPU3HAKH CpaBHEHUS,
npu3Hak JlamambOepa, mnpusHak Komm, wuHTErpagbHbIN
npu3Hak cxonuMmoctu psga. [Ipusnak Paabe. Ilpusnak
JleliOHMIa Ui 3HAKOUEPEIYIOUIUXCS PsIOB. Y CIOBHO
cxopsimuecs psiapl. [pusnaku dupuxiie u Adens.

JOMAIlHUE
3aIaHus

AOCOII0THO cxogdmuecsa  pAaabl u nux CBOICTBA:
HE3aBUCUMOCTD CYMMBI OoT nopsaKa cJlaracMabiXx,
NEPCMHOKCHUEC [IBYX a0COJIFOTHO CXOAAIINXCA psAOOB.

JIOMAaIIHAE
3aaHus

5




Teopema Pumana o mepecTaHOBKE 4YJIEHOB B YCIOBHO
cxopsmeMcss psae. Apudmernyeckue onepanuud  Haj
cxopsmuMucs pspamu. IIpousBenenus psgos. Teopema
Meprenca. beckoneunsie npousBeneHusi. CBA3b MEKIY
CXOJIMMOCTBI0 OECKOHEUHBIX IPOU3BEICHUNA U PSIOB.
JIBoliHbIE M TOBTOpPHBIC PAIbl. B3auMOCBS3b MEKIY
CXOJMMOCTBIO  TOBTOPHBIX W JIBOWHBIX  PSJOB.
OO6001IeHHbIE METOABbl CYMMHPOBAHHUS PACXOASIIUXCS
psnoB. Meron Yeszapo. Meron Ilyaccoma — AoGens.
Teopema @pobeHnyca.

Paznen 2. ®yHKIIMOHAJIBHBIC TOCICAOBATCIIBHOCTH U PSIBL.

[Tonsitue paBHOMEPHOI CXOJMMOCTH. [Ipusnak
PaBHOMEPHOM CXOIUMOCTH (byHKIMOHATBLHON
MIOCJIeI0BAaTENbHOCTH Ha MHOXecTBe. Kpurepuit Komm
PaBHOMEPHOM CXOJIUMOCTH (GyHKIIMOHATIBHOU
nocnenoBareabHoCTH  (psAna).  JIBa mnpuszHaka Aolens
PaBHOMEpPHOM CXOAUMOCTH (YHKIMOHAIbHBIX PSIOB.
[Tpuznaku dupuxiie u AGens paBHOMEPHON CXOAMMOCTH
byHKIMOHATBHBIX psinoB. Ilpusnak JluHU paBHOMEPHOM
CXOAMMOCTH  (DYHKUIMOHATBHOW  MOCJIEI0BaTEIbHOCTH
(psma). HempepbIBHOCTP  CyMMBI  (DYyHKIMOHAJIBHOM
nocneaoBarenbHocTH (psiaa). [lounenHoe HHTErpupoOBaHUE
(YHKIMOHATBHBIX  TOCIEIOBATEIBHOCTEH W PSIOB.
[Tounennoe  auddepenunpoBanue  GHyHKIUOHATBHBIX
IIOCJIEI0BATEIBHOCTEN U PSJIOB.

JOMAITHUE
3a/1aHus,
KOHTPOJIbHAS
pabota Nel

CxomuMoCcTb B CpeIHEM, CBsS3b C PaBHOMEPHOMU
CXOAMMOCTBIO. PaBHocTenIEHHAs HEIPEPHIBHOCTh
nocienoBarenbHoCcTH  QyHkuuid. Teopema  Apuena.
CrenenHoil psg u obnactb ero cxoaumoctu. Teopema
Komm-A namapa. [louneHHoe WHTErpuUpOBaHUE U
noujgeHHoe JauddepeHpoBaHue  CTENEHHOro  pAja.
Heo0xonuMmble M /0CTaTOUHBIE YCIIOBHS Pa3JI0KUMOCTH
¢byHKIMi B cTeneHHOM psn. PasnokeHne HEKOTOPHIX
ieMeHTapHbIX QyHKIMHA B psa Teitnopa.

JOMalIHue
3a/1aHus,
KOJUIOKBUYM

Paznen 3. JIBoliHbIE U MHOTOKPATHbIE MHTETPAJIBL.

Ornpezenenne 1 J0Ka3aTeabCTBO CYIIECTBOBAHUS ABOMHOTO
WHTETpaJla TPH TOMOIIM TMPSMOYTOJBHBIX pa3OHEeHUI
o0nacTu. Kunaccer UHTETPUPYEMBIX byHKIUH.
Onpenenenue JIBOMHOTO HMHTErpajla MNpd MOMOIIH
MIPOU3BOJBHBIX pa30MeHuit o0jacTu. DKBUBAJIEHTHOCTH
JIBYyX omnpeneneHuii.  OCHOBHbIE CBOMCTBa JIBOMHOTO
uHrerpasia. CBe/ieHUE IBOMHOTO MHTErpajia K IOBTOPHOMY.

JAOMAIIHUEC
3aaHus

3amMeHa IEPEMEHHBIX B IBOMHOM UHTErpasne. KpaTHeie
HECOOCTBEHHBIE HHTErPAJIbI OT HEOTPHULIATENIBHBIX
¢byukawii. [Ipuznaku cxonqumocTtu. KpaTaeie
HECOOCTBEHHBIE HHTErPAJIbI OT 3HAKOIIEPEMEHHBIX
GbyHKIMH. DKBUBAJICHTHOCTD MOHATUNA CXOJIUMOCTH U
abCOIOTHON cXOIUMOCTH. TpOitHbIE U MHOTOKpaTHbIE
WHTETPAJIBL.

JIOMAIITHUE
3a7aHus

Paznen 4. KpuBosmHeHbIE 1 TOBEPXHOCTHBIE

WHTErPAJIBI.

KpuBonuHeliHble HHTErpalbl IEPBOTO U BTOPOIO poja, UX

buznueckuit CMBICIL. YcnoBus CyLIECTBOBAHUs

JIOMAIITHUE
3aaHus

6




KPUBOJMHEWHBIX  HMHTETpaJioB M  CBEJCHME UX K| 6 6 6
OTpeieIEHHBIM HHTETPpaJIaM.
@opwmyina I'puna. [omublie nuddepenHnnans.

8 |Illouarue moBepxHocTu. Hopmane u  KacaTelbHas JOMaIIHKe
IUDIOCKOCTh K  IOBEepxHOCTH. Jlemma 0 mpoexkuuu 3aaHusd
OKPECTHOCTH TOYKH Ha KacaTEeJbHYIO IIJI0CKOCTb. 6 6 6
[Tnomane noBepxHoctu. KBaapupyemMocTb IOBEPXHOCTH.

[ToBepxHOCTHBIE HMHTErpajibl MEPBOrO KU BTOPOrO poja.
CymiecTBoBaHHE MOBEPXHOCTHBIX HHTETPAJIOB.
Paznen 5. DineMeHThl T€OpUU MOJIS.

9 | Ilpeobpa3zoBanue ©Oa3ucoB. VIHBapuaHTBl JUHEHHOTO JOMAaITHHE
omepartopa. [luBepreHuuii, poTOop M MNPOU3BOJAHAS IIO 3aJaHus
HANpaBJICHUIO BEKTOpHOro mois. [loBTopHble omepauuu | 6 6 6
Teopuu nosist. [TI0TOK BEKTOPHOTO OIS 4epe3 MOBEPXHOCTb.

ConeHonpanpHoe  BeKTOpHOe  moye.  Llupkymsius
BEKTOPHOT'O MOJIS.

10 | ®opmymna [Maycca-Octporpanckoro. ®opmymna Ctokca. JIOMAIlHHAE
YcnoBue HE3aBUCUMOCTH KPHUBOJMHEMHOrO  MHTErpaja 3aJjaHus,
BTOPOTO POAA Ha IUIOCKOCTH OT MYTH HMHTETPUPOBAHUA. | 6 6 6 | KOHTpOJIbHAs
[ToTeHImanbHbIe BEKTOPHBIE TOJIS. pabota Ne2

Bcero 3a Ttpetwnii cemecTp, 4acoB 72 |72 | 72
[IpomesxxyTouyHas arTecTanus 3avyer—
36 yacoB




Cemectp: _4

Ne Ha3Banue temsl KonnuectBo ®opmel
n/n 4acoB KOHTPOJIA
J | C |CPC
Paznen 6. HTerpael, 3aBUcAIAE OT TapaMeTpa.

11 | CoOcTBeHHbIE MHTErpayibl, 3aBUCSLIME OT IapamMmeTpa. JOMalIHUe
VYcnoBus  HENPEPBIBHOCTH,  HMHTEIPUPYEMOCTH U 3aaHus
muddepennmpoBanusi.  HecoOCTBeHHbIE  HMHTETpaIbL,
3aBucsmMe oT napaMerpa. IlpusnHakm cxomumocTu
Beiiepmtpacca u  Jupuxne-Abens. HempepwiBHocts w | 10 | 12 | 12
UHTETPUPYEMOCTD HECOOCTBEHHBIX WUHTETPaJIOB,
3aBUCSIIMX  OT  mapamerpa. JuddepeHunpyeMocTsb
HECOOCTBEHHBIX HMHTErPaJIOB, 3aBUCSIIUX OT IapaMerpa.

HccnenoBanue unrerpaia J{upuxie u ero BEIYUCIECHUE.

12 | I'-pynkuus Diinepa U ee OCHOBHBIE CBOWCTBA. JIOMalIHie
B—¢dynkuus Diinepa u ee OCHOBHBIE CBOICTBA. 4 6 4 | 3a7aHus,
CBs13b MEXly SUJIEpPOBBIMHM UHTErPATaMH. KOHTPOJIBHAA

pabora Ne 1
Paznen 7. Paawl @ypee. UHTErpast dypbe u npeodbpazopanue Oypre.

13 | OpToHOpMHPOBAHHBIE CUCTEMBI. Haunyumee JOMalIHUE
npuOIMKEHHe »3JeMEHTa € EeBKIWA0Ba IPOCTPAHCTBA. 3aaHus
ToxnectBo  beccens u  HepaBeHcTBO  beccens.

Tpuronomerpuyeckue psabl Dypse.
Tpuronomerpuueckass cucreMa B KOMIUIEKCHOH (opme.

WuTerpanbHoe npeacTaBieHue YacTHbIX cymM psiga @ypre. | 8 | 10 8
SAnpo Hupuxnie u ero cpoiictBa. I[IpuHumn nokanuszanuu

Pumana. IIpusnak Juuun CXOMMOCTH
TpuroHoMerpudeckoro psaa @ypse. [Ipocreitmme ycnoBus

paBHOMepHOM cxoxumoctu psanoB @Dypee. Teopema o

nouseHHoM Juddepeniuponanue psjioB Pypre. Teopema

Deiiepa U ee CIeACTBUS.

14 | 3amKHyTBIE ¥ TIOJHBIE OPTOHOPMHPOBAHHBIE CHUCTEMBI. JIOMAIlHHE
PaBencrBo IlapceBais. Teopema JlamyHoBa u ee | 2 2 2 | 3a7aHus
CIIEJICTBHUSI.

15 | Unrerpan dypre: HecTporuil BBHIBOJ; CTPOTUH BBIBOJI. JOMAaIIHHE
[IpeoOpazoBanne Dypre u ero cpoiictBa. Ilpumep | 2 6 4 | 3ajaHu,
npuMeHeHus npeodpazoBanus Oyprwe. Pemenne ypaBHeHus KOHTpPOJIbHAA
TETUIONPOBOIHOCTH. pabora Ne 2

Paznen 8. Mepa u unrerpan JleOera.

16 | CTpykTypa  OTKpBITBIX M  3aMKHYTBIX  MHOXECTB. | 6 - 3 | momamHue
N3mepumbie MHOXKeCTBa. M3mepumbie QyHKITHH. 3aJJaHUS

17 | Unrerpan JleGera oT orpaHMYeHHON (PyHKIMH. 4 - 3 | momamHue
WuTerpan Jlebera oT HeorpaHU4YEHHON (PYHKIIUH. 3a/IaHMS

Bcero, yacoB 3a 4eTBEpPTHIN CEMECTp 36 | 36 | 36
Hrorosas arrecranus OK3aMeH —
36 1gacoB




4.1. Conep:xanue pa3ieioB TUCUUIIMHBI

IInan Jexunin

1 CEMECTP

Ne i/

Homep
3aHATHSA

HanmeHnoBaHMe TeMBI U coaecpkaHue JIEKIINU

KoJ.
4acoB

1-1

Meron marematuueckoil nHAyKuuu. HepaBenctBo bepHyiu.
HepaBeHcTBa 1151 cpeiHEr0 rapMOHUYECKOTO, CPEIHETO
re€OMETPHYECKOT0, CPEAHETO apu(PMETHIECKOTO, CPEAHETO
KBaJPATUYHOTO.

1-2

®opmanbHoe U GepeHIIPOBAHNE U HHTETPUPOBAHHE.

2-1

PannonasbHbIe YnClla ¥ MX CBOMCTBA. DJIEMEHTBI TEOPUU MHOXKECTB U
TEOpHsl ICHCTBUTENBHBIX Yncell (OECKOHEUHBIX JAECATUIHBIX IPO0Oeii).
IIpaBuna cpaBHEHUS BELIECTBEHHBIX YUCEIL.

2-2

HpI/I6JII/I)KGHI/IC BCIICCTBCHHOI'O YK CJia paluOHAJIbHBIMU YU CJIaMU.
ApI/I(l)MeTI/ILICCKI/Ie oncpanyn HaJ BCIICCTBCHHBIMHA UM CJIAMU.

2-3

TeopeMa 0 CyIecTBOBAHUM TOYHBIX IPAHEN Y OTPAHUYEHHOTO
YHCIOBOTO MHOKeCTBA. IToHATHE 0TOOpaKEHUsI MHOXKECTB.

B3aI/IMHO-OIIHO3Ha‘~IHbIe OT06pa)KeHI/I$[, O9KBHUBAJICHTHOCTH MHOXCCTB.
CuyeTHBIE MHOKECTBA M1 MHOKECTBA MOIIHOCTH KOHTHHYYM.

YucnoBbie MOCIEA0BATEIBHOCTH. ApI/I(i)MCTI/I‘{eCKI/Ie OoIIcpanru Haa
IIOCICI0OBATCIIBHOCTAMMU. OFpaHI/I‘IeHHI)IG N HCOI'PpaHNUYCHHBIC
IIOCJICJOBATCIIbHOCTH.

beckoneuHno mMajbie 1 0ECKOHEYHO OOJIbIINE IMOCJIe0BaTeILHOCTH. MIX
OCHOBHBIC CBOﬁCTBa, CBA3b MCXKY HUMH. CXO,I[HH_II/ICCH
IOCJIEIOBATEILHOCTH 1 MX OCHOBHBIE CBOMCTBA.

3-3

Apudmerndeckue onepanuy Haa CXOASIIUMUCS
nocneaoBareabHoCTAMU. [IpenenbHblil nepexo/] B HEpaBEeHCTBa,
TeopeMa "0 JIByX MUIMIMOHEpax'.

10.

3-4

JlocTaToOuHOE YCIOBHE CXOIMMOCTH MOHOTOHHOM MOCIIEI0BATEIbHOCTH.
Jlemma o craruBaroumxcst cerMeHrax. Yucno e. DyHAaMeHTalIbHbIE
nocnenoBarenbHocT. Kpurepuit Komwu. IloamocnenoBaTenbHOCTH H
npeAesibHbIE TOYKHU. MHoOX%ecTBO MpeAeNIbHBIX TOYEK
IOCJIEIOBATEIbHOCTH.

11.

Teopema bonbnano-Benepimrpacca. BepxHuli ¥ HUXKHUN IIpenenbl
IIOCJIEI0BATEIBbHOCTH. Jl0Ka3aTeIbCTBO TOTO, YTO BEPXHUM M HUKHUUN
MpEACIbl  MTOCIIEIOBATEIBHOCTH SBIIIOTCS JJIEMEHTAMH MHOXECTBA
MIPEACIIBHBIX TOYEK MMOCIIEN0BATEIBHOCTH.

12.

Kpurepuii cxoIuMocTu nociie10BaTEIbHOCTH B TEPMHUHAX BEPXHETO U
HIDKHETO MPEJIENOB.

13.

4-1

Omnpenenenre YUCIOBONW (YHKUIMH OJHOTO YHCIOBOTO apryMeHTa.
[Mpumeps! u3BecTHBIX QyHKIMIT: X3BHcaiina, lupuxie, Pumana, sgn(x)
U HEKOTOPbIE APYTHE.

14.

4-2

[Ipenen nmo Komu u no I'eitne. Jloka3aTenbCTBO UX 3KBUBAJIEHTHOCTH.
OJHOCTOPOHHUE MTPEIETBI.

15.

4-3

Apudmernueckue onepanuu. [Ipenen cymepnosuruu. [IpenenbHbrit
nepexo B HepaBeHcTBax. Kpurepuii Komm cyiiecTBOBaHHSI KOHEYHOTO
MPEIEIBHOrO 3HAYCHUS




16.

OrpannyeHHocts (yHkiuu. beckoHeuHo Manble u  OECKOHEYHO
Oonpiue GyHKIIMA B KOHEYHOHM TOYKe W Ha OeckoHeyHocTH. [IpaBuia
cpaBuenus. O, 0, 0", 0" cuMBoJIHKA. [TepBblit 1 BTOpOIi 3aMeyaTesIbHbIC
TIPE/ICIIBL.

17.

45

HenpepeiBHOCT, (GYHKIIMM B TOYKEe, HAa MHOXecTBe. JlokaiabHBIC
CBOMCTBA HEMPEpPHIBHOM (PYHKIMU: OrPAHUYEHHOCTb B TOYKE,
COXpaHEHHE 3HaKa, apudmerHuecKkue onepanuud. HenmpephIBHOCTH
cynepno3uyi. MOHOTOHHOCTb (PYHKIIHH.

18.

Kputepunii  HempephIBHOCTH  CTPOrO0  MOHOTOHHOW  (DYHKIHUH.
HenpepsiBHOCTH 00paTHOM (yHKIMU. DieMeHTapHble QYHKIMHU U UX
OCHOBHBIE CBOMCTBA.

19.

4-7

Knaccudukanus touek paspsiBa. Kycouno-nenpepsiBubie GpyHkuuu. O
TOYKAaX pa3pbiBa MOHOTOHHBIX (DYHKITHIA.

20.

4-8

I'nmoGanbHble CBOICTBA HENPEPBIBHBIX (DYHKIMI: MPOXOKIEHHUE yepes
Houb; | Teopema Beiiepmrpacca; |l Teopema Beiiepmrpacca.
MOHOTOHHOCTBH byHKIUY, HMeIonen o0OparHyIo. Ilousarue
paBHOMepHOU HenpepbIiBHOCTH. Teopema Kanropa.

21.

5-1

Onpenenenne npon3BoJHON B Touke. OHOCTOPOHHHE IPOU3BOJHBIE.
I'eomeTpuueckuii cmbica npou3BoaHoi. Heobxonumoe u jocraTouHoe
ycnosue auddepenunpyemocty. JIOKanbHbIM 3KCTPEMYM.
JlocTatouHoe yciIoBHE CTPOrol MOHOTOHHOCTH A depeHunpyemoit
¢byHkuuu B Touke. Heo6xonumoe yciaoBue s3kcTpeMmyma
muddepeHmpyemMoi GyHKIHH.

Teopema Pomns.

22.

5-2

Apudmernueckne  omepaudd  HaA  (QYHKUUSMH,  HMEIOLIMMHU
npousBoanyw. updepenupyeMocTs cynepno3uiuu. [Ipon3BoaHas
oOpatHOW (YHKIHH.

23.

5-3

[lepssiit auddepennunan. UuBapuaHTHOCTH (HOPMBI IEPBOTO
muddepennmana. [pousBoausie u qudepeHIansl BBICIINX
TIOPSIAKOB.

ITpousBosnHas GyHKIMH, 331laHHON TapaMeTpUiecKu. MOHOTOHHOCTh B
TOUKE.

24.

5-4

JlokanbHbIN dKCTpeMyM. J10CTaTOYHOE YCIIOBUE CTPOTON
MOHOTOHHOCTH U depenupyemoit pyHkuuu B Touke. Heobxoanumoe
ycIIoBHE 3KcTpeMyMa JuddepeHIupyeMoil pyHKIuH.

Teopema Posus.

25.

5-5

Teopema Jlarpanxa. [locTossHCTBO (hyHKIMM, NMPOU3BOAHAS KOTOPOH
paBHa Hymo. OO0o0meHHas ¢GopMysna KOHEYHBIX IPUPALICHUH.
Heo06Xx01uMOoCTh YCIOBUH B 3THX TeOpeMax.

26.

[lepBoobpa3nas. EnMHCTBEHHOCTH TEpBOOOPA3HON C TOYHOCTHIO 10
koHcTaHThl. Heonpenenennsiit uHTerpan. OCHOBHBIE CBOICTBA
HeolpeeNeHHOro uurerpaia. Tabnuunsle uHTErpaisl. [Ipumepsl
MHTETPaJoB, KOTOPbIE HE BHIUUCIIAIOTCS B 3JIEMEHTAPHBIX (PYHKIHUSX.

27.

OCHOBHBIE METO/IbI UHTETPUPOBAHUS: 3aMEHA IEPEMEHHON U
MHTETPUPOBAHUE T10 YACTAM. PeKyppeHTHbIE BEIYMCICHHUS HEKOTOPBIX
MHTETPAIOB.

28.

CpoiicTBa anreOpanveckux MHOTOWICHOB C  JICHCTBUTENbHBIMU
koa¢pdunmentamu. PasznokeHne npaBUIbHOW pallMOHAIBHON Ipobu B
cymmy mnpocreiimux. Kiaccsl  QyHKiuit  uHTErpupyemble B
AJIEMEHTapHbIX (PYHKIUSX.
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29.

7-1

CnenctBue wu3 Qopmynsl Jlarpamxka. Kpurepuii MOHOTOHHOCTH
muddepennmpyemoit  pyHkiuu. JloctaTouHOe YCIOBHE CTPOTOM
MOHOTOHHOCTH.

30.

7-2

[IpoxoxxaeHre NpPOM3BOJHONW uepe3 MPOMEXyToyHoe 3HaueHue. O
XapakTepe TOYEK pa3pbiBa IPOU3BOAHOM. JlocTaroyHoe ycioBue
PaBHOMEPHON HENPEPbIBHOCTH JU(PPepeHIMpyeMOl (PYHKIIHH.

31.

PackpsiTue Heonpenenennocreu. Ilpasuna Jlonurans. dpyrue Buabl
HeonpeneneHHocrel. @opmyna Teiyiopa ¢ OCTaTOYHBIM YJIEHOM B
dopme lInemunbxa-Porma, Jlarpamka, Komwu, Tleano.

32.

7-4

®opmyna Maxkiiopena. opmyisl Teitnopa-MakiiopeHa 3JeMeHTapHbIX
¢ynakui. OLeHKa OCTaTOYHOTO YICHAa B pa3nyHOW (dopme s
pasznokeHuil 3Tux QyHKIUA mo dopmyine MakinopeHa. Beruucinenue
YHUCIIA € ¢ 3aIaHHOM TOYHOCTBIO.

33.

8-1

ITonsarue rpaduka ¢pynkuuu. Ilepoe gocrarouHoe ycioBue
JIOKaJIbHOTO AKCTpeMyMa. BTopoe n0cTaTouHoe yCIIOBHE JTOKAIbHOTO
JKCTpEMyMa.

Omnpenenenne BeITyKI0# GyHKIMu. Kputepuii BEITYKIOCTH
muddepeHnrpyeMoit GyHKINH.

34.

8-2

Hcnons3oBanne MpOM3BOAHOM IS JJOKA3aTEIbCTBA U3BECTHBIX
HepaBeHCTB: HepaBeHCTBO IOHra, HepaBeHCcTBO ['enbaepa,
HEpPaBEeHCTBO MUHKOBCKOTO.

35.

8-3

HocraTouHoe yCIIOBUE CTporoi BBIMTYKJIOCTH JIBAKJIbI
maddepeHupyemon GyHKIUH. I'eomerpruecknii KpUTEpUi
BhITyKJIOCTH nuddepeniupyemoii pynkuun (B TepMuHax rpaduka
¢bynkuun). OmnpeneneHne Touyek nepernda. HeobGxommmoe ycnoBue
neperuba. IlepBoe mgocrarouHoe ycioBue rmeperuba. Btopoe
JOCTaTOYHOE YCIOBHE TIeperuoa.

36.

8-4

AcumnTotsl rpaguka ¢pyHkiuu. OOmas cxema MOCTPOEHUs rpaduka
¢bynkuun. ['nobansubil skcTpemMyM dyHkiun. Heobxonumoe yciaoBue
KpaeBoro ’kcTpeMyMa. JlocTaTogHOe yCI0BHE KPaeBOro SIKCTpEMyMa.

2 CEMECTP

Ne i/

Homep
3aHATHA

HaunmenoBaHue TeMbI U CoAECpKaAaHUEC JIEKIIUU

Koa.
JacoB

1-1

[TonsiTue onpenenenHoro nurerpana. Marerpansubie cymMmsbl. [Ipenen
WHTETPAIBHBIX CYMM.

1-2

BepxHue n Hux’HHE CyMMBI U UX cBolicTBa. Heo6xoaumele u
JOCTaTOYHBIE YCIOBUSI HHTETPUPYEMOCTH (PYHKLIUH.

1-3

Kiaccor uaterpupyemsix Qyskiuii. CBOMCTBa ONpeaeIEHHOTO
unrterpana. Gopmysiel cpeHETr0 3HAYSHHUSI.

1-4

CymecTBoBaHuE IepBO0Opa3HO HenpepbIBHON QyHKIMU. Dopmyrna
Herorona-Jleitbnuna. 3amena nepemenHoii. lHTerpupoBanue mo
4acTsM.

1-5

[IpunokeHus onpeneneHHoro MHTerpaia B 3afadax (GU3UKH U
TeOMETPUU

2-1

YacTHbIe IMPONU3BOJHBIC. HpOI/ISBOJIHI)Ie CTapmunx MOpPAaKOB.

2-2

JlocTaTo4HbIe YCIIOBHUS HE3aBUCHMOCTH OT TTOPSIKA
Qg QepeHIpoBaHUsI.
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Huddeperunpyembie GyHKINN HECKOIBKUX NepeMeHHBIX. [{uddepen-
rai QyHKIMHA HECKOJIBKHX MepeMeHHbIX. HeoOxoaumoe ycnoBue
g depeHInpyeMOCTH.

2-4

Jlocratounoe ycnoBue aupdhepeHnnpyeMocT. BekropHo-MarpryHas
dhopma 3anmcu quddepeHimana.

10.

2-5

CnoxHble (DYyHKIIMHM HECKONBbKHX nepeMeHHbIX. [uddepenunpyemocts
cinoxkHo pyukimn. Auddepeniman cnoxHor GyHKIUU.

11.

WNuBapuantaocts ¢opMmel nepBoro auddepenuunana. ['eomerpuueckuit
cmbicn guddepennunana (QyHKnuu AByX mepeMeHHbIX. [lonsatue
KacaTeJIbHOW MIIOCKOCTHU JUIsl QYHKIMH JIBYX MEPEMEHHBIX.

12.

2-7

[IpousBonHas MO HampaBICHUIO M TPaJueHT. BekTopHO-MaTpuuHas
dopma 3ammcu qud depeHnmana CioxHoN QyHKIHH.

Huddepennmanst Beicmmx nopsakoB. CuMBoindeckue HopMyIbl I
mupdepennmana. Dopmyna Teinopa. JIOKaIbHBIA  IKCTPEMYM.
Heob6xomumoe  ycioBue skctpemyma. JloctarouHoe — yclioBue
JKCTpEMyMa.

13.

[lonsatne HesBHOW ¢yHKIUH. TeopeMbl O HesSBHOW (YHKIWH,
ONpeAesIIeEMON OHUM ypaBHEHHEM. DYHKIIMOHAIBHBIA ONPEIEIUTEIb
(SxkoOuan).

14.

TeopeMbl 0 HesBHOW (YHKIHHM, ONpEASNsIeMON  CHCTEMOU
ypaBHeHu. luddepennmpoBanre HesIBHbIX (PYHKITUH.

15.

[TonsTus 3aBucuMocTH (PyHKIMN U He3aBHCUMOCTH (pyHKIMI. Teopema
0 3aBUCHMOCTH ¥ HE3aBUCUMOCTH (DYHKIIUH.
3aMeHa nepeMeHHbIX B TU(GepeHINATEHBIX BRIPAKCHUSX.

16.

3-4

Caenenue 3agaun 00 yCIOBHOM KCTpEMyMe K 3ajiaye 0 0€3yCIIOBHOM
skcTpemyme: Meron Jlarpamxka. HeoOxoaumeie yciioBUsI yCIOBHOTO
sKcTpeMyMma B ¢opMme Jlarpanka. JlocTraTouHble yCIIOBHUS YCIOBHOTO
sKkcTpemyma B popme Jlarpanika.

17.

JIBOMHON HMHTerpan Mo NpsSIMOYTOJIbHUKY. 3aMeHa IEePEMEHHBIX B
JIBOMHOM MHTEerpaie. KpuBoanHeHbIe KOOPAUHATHI B TPOCTPAHCTBE.

18.

Mepa XKopnana. KBaapupyemsie obnactu. OnpesesieHre HHTerpaia mo
o0jacTu.

19.

[TpocTeie obnactu. CBeieHHE TBOMHOTO HHTETpajia K IOBTOPHOMY.

20.

3ameHa INEpEMCHHBIX B JBOMHOM HHTCTpAaje. KpHBOHHHeﬁHLIe
KOOpAWHATHI Ha IIJIOCKOCTH.

21.

4-5

Tpoiino#t unTerpan. CBeneHue TPOMHOIO MHTErpajia K MOBTOPHOMY.
3aMeHa IEPEMEHHBIX B TPOMHOM MHTErpase.

22.

46

KpuBonmHeliHple KOOpAMHATBEI B IPOCTpaHCTBE. [lunmmuapudeckue u
ceprueckne KOOpIMHATHI.

23.

4-7

MHoroMmepHsbIe KpaTHble HHTErpaiibl. Mx cBolicTBa.

N

24.

4-8

['eomeTpuyeckrie U Gu3NYECcKe MPUIIOKEHUS] KPATHBIX HHTETPAJIOB.

N

25.

5-1

[TonsiTie KpuUBOH W TMOBEpPXHOCTH. [lapameTpuyeckue ypaBHEHHUS.
ITonsitue MHOTOOOpA3Ms.

26.

5-2

KpuBonuHeliHple  MHTErpajibl  MepBOro  poja  (ompexaeneHue,
BBIYKCJICHHE C IOMOUIBIO ONMPEACICHHOTO0 HHTErpasa).

27.

5-3

[Tonartue muddepenunansHoil ¢dopmbl. Buemnuit nuddepennmarn.
Buemnee npoussenenne Gopm.

28.

5-4

KpuBonuHeliHble HHTErpaJIbl BTOPOTo pojia 1Mo KpUBOi (orpeseneHue,
BBIUHCIICHHE C TOMOUIbIO ONPEeIEHHOI0 HHTErpaja).
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29. 5-5 KpuBonuHeliHple UMHTErpaibl  BTOPOrO poAa IO  IOBEPXHOCTHU
(onpeneneHue, BBIYMCICHHUE C IOMOLIBIO ONPEAETICHHOIO HHTErpaia).

30. 5-6 CBs13b C KpUBOJIMHEHHBIMU MHTETPAJIaMH [IEPBOIO POAA.

31. 5-7 dusnueckue MPUIOKEHUS KPUBOJWHEHHBIX HMHTETPAJIOB IEPBOTO M
BTOPOT'0 poJa.

32. 6-1 Ckanspaple W BekTopHble Toya. Jluddepennuanbabie  HOPMBI,
CBSI3aHHBIE C MOJIEM.

33. 6-2 JluBepreHiys, rpagueHT, poTop. AinredOpanyecKkue COOTHOIICHUSI.

34. 6-3 CornacoBanHOCTh opueHTanuid. Kpait MHOTOOOpa3us. Obmas ¢opmyna
Crokca.

35. 6-4 ®dopmynsl 'puna, Ctokca, ["aycca-OcTtporpackoro.

36. 6-5 [TpunoxeHus K TECOPUU TOJISL.

3 CEMECTP
Ne nexuuu HaumeHoBaHHe TeMbl U CO/Iep:KaHHE JEKIMHU Yacsl

1. Yucnosslie psizibl. YacTuuHbIE CYyMMBI, OCTaTOK psiaa. CBolicTBa 2
cxonsumxcs psaoB. Kpurepuit Ko cxoaumocTu.

2. CX0aMMOCTh 3HaKONOCTOSIHHBIX psifoB. [Ipu3naku cpaBHenus, Koy, 2
Jlamambepa.

3. [Ipuznaku Paabe u ["aycca. IHTerpanbHbli IpU3HAK CXOAMMOCTH pSJa. 2

4. YcnoBHas cxogumocTs. [lpusaaku JleiOunia, Jlupuxie u AGes. 2

5. AbcoutoTHO cxoasuuecs psiibl U ux cBoiictBa: Teopembl Komm u Pumana 2
0 MIEPECTaHOBKAX WICHOB Psijia.

6. Apudmernueckue onepanuu Haja cxoasmmmucs pagamu. [Ipoussenenus 2
psnoB. Teopema Meprenca. beckoHedHbIe TPOU3BEACHUS.

7. JIBOWMHBIE U TIOBTOPHBIE PSIIBL. 2

8. O0600111eHHbIE METO/IbI CYMMUPOBAHHUS pacxoadiuxcs psaos. Meton 2
Yesapo. Meton Ilyaccona -Abens. Teopema @pobeHuyca.

9. PaBHOMepHAs cX0AUMOCTH (DYHKIIMOHAIBHBIX MOCIIEIOBATEIIEHOCTEH 2
psnoB. [Ipu3HaK paBHOMEPHOM CXOAMMOCTH MOCIEI0BATEIBHOCTH Ha
MHOxecTBe. Kpurepuit Konm.

10. JlBa npu3Haka AOens paBHOMEPHON CXOAMMOCTH (QYHKIIMOHAIBHBIX PSJIOB. 2
[Tpuznaku Jupuxie u Adenst paBHOMEPHOU CXOAMMOCTH (PYHKIIMOHAIbHBIX
PSI0B.

11. ITpuznak  JluHM  paBHOMEPHOH  CXOOUMOCTH  (PYHKLIHMOHAIBHOM 2
nocnenoBarenbHocTH (psana). HempepblBHOCTE CyMMBbl (DYHKIIMOHAJIBHOM
NOCTIe/I0BATENbHOCTH (psaa).

12. [TounenHoe wuHTerpupoBaHue u U depeHIupoBaHre (YHKIIMOHAIbHBIX 2
M0CTIe/I0BATEIbHOCTEN U PSIIOB.

13. CXoauMOCTh B CpEJTHEM, CBSA3b C PABHOMEPHON CXOJIUMOCTBIO. 2

14. PaBHOCTEneHHast HEMTPEPBIBHOCTH MOCIIEA0BATEILHOCTH QyHKIMNA. Teopema 2
Aprena.

15. CrenenHoii psim U 06macTh ero cxoaumocTu. Teopema Kormm-Anamapa. 2
[TouwnienHOe MHTErpUpoBanue u A depeHInpoBaHNE CTENEHHOTO Psijia.

16. HeoGxonuMele M JOCTaTOYHBIE YCIOBHUS pPa3loXUMOCTH (QYHKUUH B 2
CTeTeHHOH psf. Pa3nojkeHne HEKOTOPBIX 3JIEMEHTApHBIX (YHKIMHM B s
Tennopa.

17. OmnpeneneHue M J10Ka3aTeIbCTBO CYIIECTBOBAHMS JBOMHOIO HMHTErpana 2
PSIMOYTOJIbHBIM pa30ueHneM 00IacTu.
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18. Knaccel unTerpupyemsix ¢yHknuid. [IpousBoibpHoe pa3OueHue oOmacTH. 2
DKBUBAJICHTHOCTh ABYX OINPEICICHHI.

19. OcHOBHbIE CBOWCTBA JBOMHOIO MHTETpaJIa. 2

20. CBejieHME IBOMHOTO MHTETPaJia K IOBTOPHOMY. 2

21. 3aMeHa IEpEMEHHBIX B IBOITHOM MHTETpajie. 2

22. KparHple HECOOCTBEHHBIC HWHTETpPajbl OT HEOTPHIATSIBHBIX (PYHKIUH. 2
[Ipu3HaKu CXOAUMOCTH.

23. KparHple HecOOCTBEHHBIE HWHTErpajibl OT 3HAKONEPEMEHHBIX (PYHKIIUH. 2
OKBHUBAJICHTHOCTh NOHATHHA CXOAMMOCTH M a0COITIOTHON CXOAMMOCTH.

24. TpoiiHble 1 MHOTOKPaTHbIE UHTETPAJIBI. 2

25. KpuBosmHeliHbple MHTETpaibl MEPBOTO M BTOPOTO poja, UX (PU3HYCCKHUI 2
CMBICIL.

26. YcnoBus CylecTBOBaHMs KPUBOJIMHEHHBIX MHTETPAJIOB U CBEICHHE UX K 2
OIIpeJICICHHBIM HHTErpaJIaM.

217. ®opmyna ['puna. [loaabie muddepeHmans. 2

28. [Tonstue moeepxHoctu. Hopmane u KkacarenbHasl MmIOCKOCTh. Jlemma o 2
MIPOEKIIMH OKPECTHOCTH TOUKH HA KacaTeIbHYIO IIOCKOCTb.

29. [Tnouans noBepxHoctu. KBaipupyeMoCTh HOBEPXHOCTH. 2

30. [ToBepxHOCTHBIE HMHTErpaibl MEpBOro U BTOporo poja. CyliecTBOBaHHE 2
MTOBEPXHOCTHBIX HHTETPAJIOB.

31. [TpeoOpazoBanue 6a3ucoB. IHBapuaHTHI JIMHEHHOTO ONIEpaTopa. 2

32. JluBepreHIuii, poTop U MPOU3BOHAS 110 HAMPABICHUIO BEKTOPHOTO MOJIS. 2
[ToBTOpHBIE ONEPALIMU TEOPUH TTOJIS.

33. [ToTok BEKTOPHOTO OISl Yepe3 MOBEPXHOCTh. ColleHON1aIbHOE BEKTOPHOE 2
noJie. L{IupKyisinyst BEKTOPHOTO TOJISL.

34. ®opmyna ["aycca-Octporpanackoro. @opmyina Crokca. 2

35. VYcioBre HE3aBUCHMOCTH KPHBOJIMHEHHOTO HHTErpaja BTOPOTO pojaa Ha 2
TJIOCKOCTH OT IyTH UHTETPUPOBAHUS

36. [ToTeHIaTBHBIE M COJICHOUIATHHBIC BEKTOPHBIE TOJISL. 2

4 CEMECTP
Ne nexuuu HaumeHoBaHHe TeMbI U CO/Iep:KaHHE JEKINHU Yacsl

1. CoOcTBeHHbIE  MHTErpalibl, 3aBUCSIIME OT MapaMerpa. Y CJIOBUS 2
HENPEPbIBHOCTH, HHTETPUPYEMOCTH U AU HepeHIupPOBAHMSL.

2. HecoOcTBeHHBIE MHTETPAIbI, 3aBUCSIIIME OT ITapamMeTpa. 2

3. [Tpusnaku cxoaumoctu Beilepmrpacca u Aupuxie-Aodens. 2

4. HenpepbIBHOCTP ¥ HMHTETPHUPYEMOCTh HECOOCTBEHHBIX HHTETPAJIOB, 2
3aBUCAIIMX OT mapamerpa. JuddepeHunpyemMocts HECOOCTBEHHBIX
WHTETPAJIOB, 3aBUCSIINX OT apamMeTpa.

S. HccnenoBanue unTerpaia JIupuxie U ero BHIYMCICHUE. 2

6. I'—¢pyHkuus Diiepa M ee OCHOBHBIE CBOMCTBA. 2

7. B—-¢dynkuus Diinepa u ee OCHOBHBIE CBOICTBa. 2
CBsI3b MEX/1y SHJIEPOBBIMU HHTETPATIAMHU.

8. OpTroHOpMHUpOBaHHBIE CUCTeMBL. Hawmmydmiee npuOimkeHne siIeMeHTa 2
eBKJIMJI0Ba mpocTpaHcTBa. ToxkaectBo beccenst m HepaBeHcTBO beccens.
Tpuronomerpuyeckas cCucTeMa.
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9. NHTerpanbHOe MpeACTaBICHUE YaCTHBIX CyMM psifa ypee. Anpo Jupuxie 2
u ero cpoictBa. [lpuHnun nokanmm3aumu Pumana. Ilpusnak [uHu
CXOAMMOCTH psiioB Dypsbe.

10. VYcnoBuss  paBHOMepHOU — cxomuMoctu  panoB  Dypee. I[lounenHoe 2
mnddepennmpoBanne psgoB Pypre. Teopema Deiiepa.

11. 3aMKHYTbIE U TIOJIHBIE OPTOHOPMHPOBAHHBIE CHUCTEMBL. PaBeHCTBO 2
[TapceBans. Teopema JlsimyHoBa.

12. Huterpan @ypeoe. [IpeodbpazoBanue Oypbe 1 €ro CBONCTBA. 2

13. [Ipumepsl npuUMeHEHUs psAAOB W mpeoOpazoBaHuss Dypwe: pemieHue 2
YpaBHEHHUSI TEIIOMPOBOJHOCTH.

14, CTpyKTypa OTKPBITHIX U 3aMKHYTBIX MHOXKECTB. 2

15. W3mepuMble MHOYKECTBA U UX CBOMCTBA. 2

16. N3mepumbie pyHkmuu u ux cBoiicTBa. [locimenoBareIbHOCTH M3MEPUMBIX 2
byHKIUH.

17. Wnrerpan Jlebera oT orpaHU4eHHON (QYHKINU. 2

18. Wuterpan Jlebera ot HeorpaHnueHHON (PyHKIHH. 2

b. Ili1an ceMuHApPCKUX (MPAKTHYECKUX WM J1a00PATOPHBIX) 3aHATHI

1 CEMECTP
Ne | Homep n HanMeHoBaHMe TeMBI U COJepKAHHE Ko
n/n BH]I 4acoB
3aHATHA
1. 1-1 Meton maremarnueckoi nHayknun. HepaBenctBo beprysum. 2
2. 1-2 PopmanbHoe 1 dhepeHINPOBaHNE U HHTETPUPOBAHUE. 2
3. 2-1 PanmonansHble ynciia U UX CBOMCTBA. 2
4. 2-2 ApudmeTnueckue onepaluu HaJl BEIIECTBEHHBIMU YK CIaMHU. 2
S. 2-3 TouHble BepXHUE U HU)KHUE TPaHHU. 2
6. 3-1 B3anMHo0-0/1HO3HaUHBIE OTOOPAXKEHNUSI, SKBUBAJIECHTHOCTh MHOYKECTB. 2
CueTHble MHOKECTBA M MHOXKECTBA MOIIIHOCTH KOHTUHYYM (ITPUMEPHI).
7. 3-2 YucioBbIe MOCIEN0BATEIBHOCTH. 2
8. 3-3 beckoHeyHO Masbie M OECKOHEYHO OOJIBIIHE TIOCIEI0BATEIEHOCTH. 2
9. 3-4 ApudmeTnueckre onepaluy HaJl CXOISIIUMHUCS MOCIEA0BATEIbHOCTIMH. 2
10 3-5 Apudmerndeckue onepannuu HaJl CXOAITUMUCS MOCIEI0BATEIbHOCTIMU 2
11 4-1 Brrunciienue npeernnos. 2
12 4-2 Brluucnenue npeiesnos. 2
13 4-3 Boluniciienue npeaenoB GyHKIHUM. 2
14 4-4 Beruuciienue npenenoB GyHKIUH 2
15 4-5 Boruncnenue npeaenoB QyHKIMMA 2
16. 4-6 BeckoneuHo masble 1 GeCKOHEUHO OObIINe (PYHKIIMU B KOHEYHOH TOUKE 2
u Ha Geckonewnoctd. O, 0, O°, o  cumBonuka. IlepBblii U BTOpOI
3aMeyvaTesIbHbIe IPEIebl.
17 4-7 [TpoBepka HENPEPHIBHOCTH (PYHKIMM U HAX0XKICHUE TOUYEK pPa3phIBa. 4
18 4-8 Haxosxienre Touex pa3pbiBa
19. 5-1 OmnpezneneHue TOYEK pa3pbiBa U UX KiaccuuKanusi. 2
20 5-2 Boruncnenne npou3BOIHbIX. 2
21 5-3 Brrunciaenue npou3BoAHBIX 2
22 5-4 Boruncienue npou3BoIHbIX 2
23 6-1 3ajaun Ha HKCTPEMYM. 2
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24 6-2 2
25 6-3 Brruncienne HeonpeaeIeHHbIX HHTETPajIoB. 2
26 6-4 2
27 7-1 MeTo/1pl 3aMEeHBI IEPEMEHHBIX U HHTETPUPOBAHUS 110 YaCTIM 2
28 7-2 2
29 7-3 Beruucnenne  mpemenoB  mo  mpaBwiy  Jlomumrans.  Packpeitue 2
HEONPEIEIECHHOCTEM.
30 7-4 PackpeiTrHE HEONpeaeIEHHOCTEH. 2
31 7-5 PackppITHE HEonpeneaIeHHOCTEH. 2
32 8-1 Dopmyna Telnopa 1ist 3JIeMEHTAPHBIX (YHKIHH. 2
33 8-2 Haxosxnenue octatouHbiX wieHoB B ¢popme Jlarpanxka n Komu. 2
34 8-3 HccnenoBanue GyHKIMIA C TOMOIIBIO TPOU3BOAHBIX M TOCTPOCHUE 2
rpaduKoB QPyHKITUH.
35 8-4 HccnenoBanue GyHKIHIA C TOMOIIBIO MPOU3BOAHBIX M IIOCTPOCHUE 2
rpagukoB QyHKIMI
36 8-5 Hccnenoanue QpyHKIMIA ¢ TOMOIIbIO MPOU3BOAHBIX U TOCTPOCHUE 2
rpaduKoB QyHKITHIA
2 CEMECTP
Ne | Homep mn HanMeHoBaHMe TeMbl U COJIePKAHHE Ko
n/n BU] JacoB
3aHATHA
1-4, | 1-1,2,3,4 | Iloacuer onpeieIeHHBIX HHTETPAJIOB. 8
S. 1-5 [TpusnokeHus: ONpeeIEeHHOr0 MHTErpaja B 3a/1a4ax (U3UKU U T€OMETPUU 2
6-8. 2-1,2,3 | ITogcuer 4acTHBIX U CMEIIAHHBIX IIPOU3BOJHBIX. 6
9- 2-45 [Toacuer rpageHTOB U MIPOU3BOIHBIX 11O HAPABIICHUIO. 4
10.
11. 2-6 CrnoxHble (QYHKIUM HECKONbKMX nepeMeHHbIX. Juddepennupyemocts 2
cnoxHor pyHkumu. Juddepenipan cioxHon QyHKINH.
12. 2-7 Juddepernumansl BbICIIUX HOpsSAKOB. CUMBOIMYECKHE (OPMYIBI IS 2
mipdepenimana.  DPopmynsl  Teitmopa. HaxokaeHuwe — JOKaTbHBIX
IKCTPEMYMOB.
13- 3-1,2 Brruncnenne SIkoOMaHOB U MPOU3BOIHBIX HESIBHBIX (DYHKITHH. 4
14.
15. 3-3 3aMeHa NepeMeHHBIX B T PepeHINATbHBIX BHIPKEHUSIX. 2
16. 3-4 Merton Jlarpanxa. 2
17 4-1 Brluucnenue JBOMHBIX UHTETPAJIOB. 2
18 4-2 Brluucienue JBOMHBIX HHTETPATIOB 2
19 4-3 Brruncnenue 1BOWHBIX HHTETPAJIOB 2
20. 4-4 3aMeHa NEpeMEHHbIX B JBONMHOM HHTerpane. KpusosnHeliHbIe 2
KOOPJMHATHI Ha TUNIOCKOCTH.
21 4-5 Bpluncnenue TpOWHBIX HMHTErpajoB. 3aMeHa IEPEMEHHBIX B TPOWHOM 6
UHTETpae.
22 4-6 Tpolino# unTerpan. CeeHne TPOMHOrO MHTErpajia K IOBTOPHOMY. 2
23 4-7 3aMeHa epeMEeHHbIX B TPOMHOM MHTErpase. 2
24. 4-8 ["'eomerpuyeckue U (pU3NUYeCKUe MPHIOKEHHS KPATHBIX HHTETPAJIOB. 2
25. 5-1 [TapameTpu3alysi KPUBBIX U MOBEPXHOCTEM. 2
26. 5-2 Boluncienne KpuBOJIMHENHBIX HHTETPAJIOB IIEPBOTO poja. 2
27. 5-3 Buemmnuii nuddepennman. Buemnee npoussenenue Gopm. 2
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28- 5-4 Brruncnenne KpUBONMHEHHBIE MHTErpalibl BTOPOTO poJia MO KPUBBIM M
30. MTOBEPXHOCTSIM.
29 5-5 Brruncinenne KpUBONMHEHHBIE HHTErpalibl BTOPOTO poOJia MO KPUBBIM M
HOBEPXHOCTSIM.
30 5-6 Brruncnenne KpUBONMHEHHBIE HHTErpalibl BTOPOTO poOJia MO KPUBBIM M
HOBEPXHOCTSIM.
31. o7 Pu3nuecKue NPUIOKEHUS KPUBOIMHENHBIX HHTETPAJIOB IIEPBOIO U BTOPOIO
poja.
32. 6-1 BolunciieHue rpajiueHToB, POTOPOB, IUBEPIEHLIUH.
33- 6-2 3amaun Ha mpumeHeHuu popmya ['puna, Crokca, ["aycca-Octporpaackoro.
36.
34 6-3 3anaun Ha npumenenun hopmyn ['puna, Crokca, ["aycca-Octporpaackoro
35 6-4 3amaun Ha npumeHeHnu Gopmya ['puna, Ctokca, ["aycca-OcTtporpaickoro
36 6-5 3agaun Ha npumeneHuu ¢popmyi I'puna, Crokca, ['aycca-OcTporpaackoro
3 CEMECTP
No HanMeHOBaHME TeMBbI U COIEPKAHUE 3AHATHS Yacel
1 3nakonoctosiHHble psaabl. Kputepuit Komu. [TpusHaku cpaBHeHuS. 2
2 [Tpusnaku Hamambepa, Komm. MHTEerpansHbiii npusHak Komm. 2
3 [Tpusnaku Paabe u "aycca. Mnrerpansubiii npusHak Komu.
4 3nakomnepemennbie psanabl. [Ipusnak JlelOHua. AGCOMIOTHAS M YCIOBHAs 2
cxonumoctH. IlepecTaHOBKM WICHOB psija.
) [Mpusnaku AoGens, [dupuxne. Ilpumepsl Ha aOCOMIOTHYIO W YCIOBHYIO 2
CXOJIUMOCTb.
6 beckoHeunble pon3BeieHUs1. AOCOJIIOTHAS U YCIIOBHASI CXOJIUMOCTb. 2
7 [ToBTOpHBIE U ABOIHBIC PSABL. 2
8-9 @yHKIMOHAIbHBIE psiabl. [IoHATHE paBHOMEPHOU CXOIUMOCTH. 4
10 IIpu3naku paBHOMEpPHOU CXOANMOCTH (GYHKLIMOHATBHBIX 2
ITOCJIEI0BATEIBHOCTEN U PSJIOB.
11 Crenennsle psabl. Popmyna Komm-A namapa. Paznoskenue B pan Teiopa. 2
12 JIelicTBUs HAJl CTENIEHHBIMU PSIIAMH. 2
13 O0600111€HHbIE METO/1bl CYMMHUPOBAHHUS. 2
14 KontposnbHas padora Ne 1 2
15 KomnokBuym 2
16 JIBoiiHble nHTErpansl. CBeleHNE K TOBTOPHBIM. 2
17 3amMeHa IepeMEeHHbIX B IBOITHOM MHTETpajie. 2
18 Brruncnenue mionaaei 1 00beMoB. 2
19 Tpoiinble unTerpansl. CBe/ieHHE K MOBTOPHBIM. 3aMeHa epPEeMEHHBIX. 2
20 OOBeMEl. 2
21 MHOroKpaTHbIE MHTErPaIb. 2
22 HecoOcTBeHHBIE MHTETpaJIbl. 2
23-24 KpuBosnnHelHbIE HHTETPAJIBI . 4
25 ®opmyna ['puna. [Tonueie quddepeHmans. 2
26-27 [ToBepxHOCTHBIE MHTETpajibl IMEPBOTO poja. Beluncienue rmiomaneit 4
MMOBEPXHOCTEU
28-29 [ToBepXHOCTHBIE HHTErPajibl BTOPOTO pojia. 4
31-31 Popmyna CTokca. 4
32-33 dopmyia OcTporpaickoro. 4
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34-35 Teopust nosst. 4

36 KontponbHas padora Ne 2. 2
4 CEMECTP
Ne HaumeHoBaHUe TeMbl U COJAEpPKAHME JIEKIIUT Yacebl

1 CoOcTBeHHBIE HMHTErpaNbl, 3aBUCSIIUME OT MapaMeTpa C MNOCTOSHHBIMU 2
npejieJIaMi UHTETPUPOBAHHSL.

2 CoOcTBeHHBIE HMHTETpalibl, 3aBUCSIIME OT MapaMeTpa C IMEepPeMEHHBIMHU 2
npeneiramMu  UHTerpupoBaHusa. (CBOHCTBA COOCTBEHHBIX HMHTErPajioB,
3aBHUCAIIMX OT IMapaMeTpa.

3 HecoOcTBeHHbIe HMHTErpayibl, 3aBUCAIIME OT MapameTrpa. PaBHOMepHas 2
CXOAMMOCTb.

4-5 [Tpusznaku Beliepmrpacca, upuxie u AGens paBHOMEPHON CXOTUMOCTH. 4

6-7 CBoiicTBa HECOOCTBEHHBIX HMHTETPAJIOB, 3aBHUCAIIMX OT IapaMerpa. 4
Popmyna OpyiaHu.

8-9 Boluricnenue HECOOCTBEHHBIX HWHTETPAJIOB, 3aBUCALIMX OT Iapamerpa. 4
Wurerpanel [lyaccona, upuxie, Jlamiaca, penens.

10 DiiJIepOBBI HHTETPAJIBI. 2

11 KonTponbHast pabora Ne 1. 2

12 Psnp1 @ypbe. Pasnoxenue Ha [-w,m]. 2

13 Psner @ypee. Pasnoxkenue Ha [a,b]. 2

14 CamocrositensHas padota (1 yac). Uarerpan @ypsoe. 2

15-16 [IpeobpazoBanne Dypoe. 4

5. Pexomenayembie 00pa3oBaTe/ibHbIe TEXHOJIOTHH.

B nporecce nmpenoaBanusi UCIMILIMHBI UCTIOJIB3YIOTCS CIEAYIOIINE METOIBI:

— JIeKLUY;

— CEMUHApBHI;

— JOMAILIHUE 3a/1aHHS;

— KOHTPOJIbHbIE pabOTHI;

— KOJUIOKBUYM;

— KOHCYJIbTalluH MPENOJaBaTEeIIeH;

— CaMOCTOSTeNbHAs paboTa CTYIEHTOB (M3yYeHHE TEOPETHUECKOr0 MaTeprana, MOJAroTOBKa K
MPaKTUYECKUM 3aHATHSM, BHITTOJTHEHUE TOMAITHUX, MMOJATOTOBKA K TEKYIIEH 1 MPOMEKYTOUHON
aTTecTalun).

YreHue AeKIMHA MO JAHHOW JUCHUIUIMHE IPOBOAUTCS TPAJAUIIMOHHBIM CIIOCOOOM.
[Tpu pabote ucnonb3yercs quanoropas Gopma BeASHUs JIEKIHHM C TOCTaHOBKOM U pelieHueM poOJIeMHBIX
3aja4, 00CyKJICHHEM JUCKYCCUOHHBIX MOMEHTOB U T.]I.

[Ipu npoBeneHHH CEMHHAPOB CO3JAIOTCS YCIOBHS JJII MaKCUMAJIbHO CaMOCTOSITENIbHOTO BBIMOJIHEHUS

3aganuii. [loaTomMy npu mpoOBEICHUH MPAKTHYECKOTO 3aHATHSI MPETIOAaBATEI0 PEKOMEHTYETCS:

1. IlpoBectn skcmpecc-onpoc (YCTHO WM B TECTOBOM ¢opMe) MO TEOPEeTHUECKOMY MaTepHany,
HEO0OXOAMMOMY JJIsl BBITIOTHEHUS Pa0OTHI (C OIEHKOM).

2. IIpoBepuTh MPaBUIBHOCTh BHIMOJTHEHUS 3a/IaHUH, TOATOTOBIEHHBIX CTYACHTOM JIoMa (C OLIEHKOM).

6. YueOHO-MeTOANMYECKOE 0O0ecnieyeHHe CAMOCTOATEIbHOI padoThl.
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JIro00i1 mpakTH4ecKoe 3aHATHE BKIIOYAET CaMOCTOSATENIbHYIO IPOPAOOTKY TEOPETHUECKOro MaTepuaia u
U3y4YEHUE METOJMKHU pEIIECHUs TUIIHYHBIX 3anad. Hekoropble 3amauu cOAEpKaT JIEMEHTbl HAay4HBIX
UCCIICIOBAaHUM, KOTOpbIE MOTIYT MOTpeOoBaTh  yriayOJEHHOW  CaMOCTOATENBbHOM  MpopaboTKH
TEOPETUYECKOr0 MaTepuaia.
Ilpu opranu3anyy BHEAyIUTOPHOM CaMOCTOSATENbHON pabOoThI 110 AAHHOW TUCLMILIMHE MPENoJaBaTeito
PEKOMEH/IyeTCs HCIIOIb30BaTh CIEAyIoIue ee (GopMbl:
— pelleHue CTYJCHTOM CaMOCTOSITEIbHBIX 3a7au OOBIYHOM CI0XKHOCTH, HAIlPaBJIEHHBIX HA 3aKpeIIeHUe
3HAaHUU U YMECHU;
— BBIIIOJIHEHUE WHIVBUAYAJIBHBIX 3aJaHUM IIOBBIIICHHON CJIOXXHOCTH, HAIIPaBICHHBIX Ha PAa3BUTHE Yy
CTYJIEHTOB Hay4YHOI'O MBILICHUS U UHULIUATUBBI.

CryneHTaM npenocTaBisieTCsl BO3MOXKHOCTb ISl CaMOIIOATOTOBKM M IOATOTOBKH K JK3aMEHY
UCIIOJIB30BaTh DJJICKTPOHHBIM BapUaHT KOHCIIEKTa JICKIMW, IOArOTOBICHHBIM IIPENOJABATEIEM B
COOTBETCTBUE C IIJIAHOM JICKLUH.

7. OnleHOYHbIE CpeacTea IJisi TCKym€ro KOHTpPoJifd yCcrneBaeMocCTu, HpOMe)lCYTOqHOﬁ aTTreCTalu 1o
HTOramM OoCBO€HUs JUCHUIIJINHBI.

HAa JIEKLIUSAX: KOHTPOJIBHBIN OIPOC IO NPOMJACHHOMY MaTepHally;
Ha CEMUHapax: BbIOOpOUHAs MPOBEPKa BHIIOJHEHUS JOMAIHUX 3aJaHUi, OLIEHKA BBIIOJHEHUS 3aJaHUI
IIPOrpaMMbl CEMUHApA.

Bomnpocsl k 3k3ameny (1 cemecTp)

[TonsiTve TouHOM BepxHel U HUXKHEH rpanu. Akcuoma Beliepmirpacca.
Krnaccudukanus Touek MHOKECTBA.

[Ipenen nocnenoBarenpsHocTU. Kputepuit Komm cymecrBoBanus npejaena.
TeopeMsl 0 peaenax nocie10BaTeIbHOCTEN.

Jlemma KanTopa o BIIOKEHHBIX OTpe3Kax.

Teopema bonbnano-Beliepmrpacca.

[ToHsITHE KOMIIAKTHOCTH.

[Tpenen pynkuuu. Kpurepuii Komm.

© O N kD RE

Teopemsl 0 npenenax GyHKINH.

[EEN
o

. IlepBbIil 1 BTOPOH 3aMeUaTeNbHBIN IIPEEIIbL.

[EEN
[EEN

. JIokasibHbIE CBOWCTBA HEMTPEPBHIBHBIX (DYHKLIUH.

[EEN
N

. I'mo6anbHbIe CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.

[EN
w

. [lonsiTne mpousBoaHOM U qudPepenmana.

[EEN
SN

. l'eomeTrpuyeckuil 1 pU3NUECKHUI CMBICI TPOU3BOJHON. Y paBHEHNE KacaTEIbHOM.

[EEN
a1

. Teopems! Poss, JIarpanxka u Komm.

[EEN
(o2}

. ®opmymna Teinopa.

[EEN
\I

. IIpaBuno Jlonurans.
18. IlepBooOpazHas 1 HeonpeIeeHHbI HHTErpaJl.
19. JlokanbHBIE SKCTPEMYMBI U YCIOBUSI MOHOTOHHOCTH (DyHKIIHH.

20. TIpaBuia mojcyeTa HEONPEICIICHHBIX HHTETPAJIOB.

Bonpocsl k 3x3ameny (2 cemecTp)

1. OmnpeneneHHBIN UHTETPAT U €TO CBOMCTBA.
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Cymwmel JlapOy u kputepuii J{apOy.

Krnaccel nuaTerpupyemMbix GyHKIHIA.

dopmyna Herorona-Jleiouuna.

YacTasie ipou3BoHbIe. nddepeHunpyemMocTs (PyHKIIMU MHOTHX TTIEPEMEHHBIX.
IIpousBoaHast 110 HAIIPABJIEHUIO U I'PAUEHT.

PaBeHCTBO cMeIIaHHBIX MPOU3BOIHBIX.

KBanpupyemocts obnactu no JKopaany.

© 0N Ok WD

Kparnsbiii uaTerpan mo o6acTv U €ro CBOMCTBA.

10. CBenenue KpaTHOTO UHTETpasia K ITIOBTOPHBIM.
11.3ameHa niepeMeHHbBIX B KPaTHOM HHTETpaJIe.

12. Uaterpaibl IEPBOTO po/ia.

13. aTerpanbl BTOPOTO poja.

14. PoTop, nuBEpreHIus, TPAIUCHT.

15. Iudpepenunanbabie GOPMBI U ONIEPAIIUN HAJT HUMHU.
16. ®opmyna I'puna.

17. ®opmyna "'aycca-OcTporpaackoro.

18. ®opmyna CTokca Ajis IOBEPXHOCTEHA.

q)OpMBI CBsA3aHHBIC C ITIOJICM. KOMMyTaTI/IBHI)Ie ArarpamMmal.

Bomnpocsl k 3auety (3 cemecTp)

1. I[Tonsitue uncnosoro psga. Kpurepun Komu cxogumoctu psna.

2. IIpu3Haky CpaBHEHMsI CXOAUMOCTH PSIOB C HEOTPULIATEIbHBIMU YJIEHAMM.

3. Ilpusnaku J{anambepa u Komu.

4. Nnrerpansusiii npusHak Kommn—MakiiopeHa.

5. Teopems! Komn 1 PuMaHa 0 nepecTaHOBKE YJIEHOB YHCIIOBBIX PSAOB.

6. AOGCONIOTHO M ycIOBHO cxozsmuecs psaabl. [Tpusnak JleitOnuna. Ipusnaku dupuxne u AGens
CXOJMMOCTH YHCIIOBBIX PSIOB.

7. Ilpoussenenus psanos. Teopema Meprenca.

8. beckoneunsle mpousseneHus. CBsI3b MEXYy CXOIUMOCTbIO OECKOHEUHBIX TPOU3BEACHUN U PSIJIOB.
9. JIBOliHBIE U TOBTOPHBIE Psbl. B3auMOCBA3b MEXy CXOIMMOCTBIO IOBTOPHBIX U JJBOMHBIX PSAIOB.
10. IIpu3Hak paBHOMEPHOU CXOAUMOCTH (QYHKIMOHAIBLHON M1OCIIEIOBATEIbHOCTH HA MHOXKECTBE.

11. Kpurepuii Ko paBHOMEpHOH cX0IUMOCTH (DYHKIIMOHAIBHON MOCIEI0BATENBHOCTH (psaa).

12. TIpu3Haku paBHOMEPHOM CXOIUMOCTH (yHKIIMOHATIBHBIX psaoB (Beitepmrpacca, Jupuxiie u Adens).

13. IIpusnak JJuau paBHOMEPHON CXOIMMOCTH (PYHKIIMOHAIBHOM MOCIe10BaTeIbHOCTH (psaa).
14. HenpepbIBHOCTH CyMMBbI YHKIIMOHAJIBHON MOCIIEI0BATENBHOCTH (PSAAa).

15. [lounenHnoe uHTErpUpoBaHe (HYHKIIMOHAIBHBIX MTOCIEI0BATEILHOCTEH U PSIOB.

16. Tlounennoe nuddepeHupoBanre GyHKINOHATHHBIX TOCIEI0BATEIFHOCTEH U PSIOB.

17. CrenenHoii psia u obactb ero cxogumocth. Teopema Komu-A namapa.

18. HempepbIBHOCTH CyMMBI, TOWIEHHOE HHTErpUpOBaHUEe U U epeHIIpoBaHUE CTEIIEHHOTO psa.
19. Paznoxxenus aneMeHTapHbIX QyHKIMHA B pan Teitnopa.

20. PaBHOCTETIEHHAs] HEMPEPBIBHOCTH ToceaoBaTebHOCTH PpyHKIUi. Teopema Apiena.

21. Metox Ye3apo cyMMUpPOBaHUS PaCXOAAIIUXCS PAIOB.

22. Meton Ilyaccona — AGemnsi CyMMUPOBAHUS PACXOISIINXCS PSIOB.

23. CX0auMOCTb B CPEJTHEM, CBSI3b C PABHOMEPHOM CXOAUMOCTBIO.

24. OnpenenexHue 1 10Ka3aTeabCTBO CYIIECTBOBAHUS ABOMHOIO MHTErpaja Mpu MOMOIIU
OpSAMOYTOJNBHBIX — pa3Ouenuii o0nactu. Kimacchl HHTErpUpyeMbIX (GYHKIUHA.

20



25. Onpepenenne TBOMHOTO WHTErpajia P MOMOIIH TIPOU3BOJIBHBIX pa30MEHU 00JIacTH.
OKBUBAJIEHTHOCTb JIBYX OIIPEIEICHUN.

26. CBeneHue JBOMHOIO HHTErpalia K TOBTOPHOMY.

27. Teopema 0 3aMeHE NIEPEMEHHBIX B KPAaTHBIX MHTErpalax (JOKa3aTeJIbCTBO JJIsl ABYMEPHOIO CiIydasi).
28. Tporinbie nuterpaibsl. CBeIeHUE K MOBTOPHBIM MHTErpaJIaM. 3aMeHa MTEPEMEHHBIX.

29. MHOroKpaTHbl€ UHTETPAJIBI.

30. KpatHble HecoOCTBEHHBIE HHTErpajibl OT HEOTpUIaTeNbHbIX (GyHKIMH. [Ipu3Haku cxoaqumocTu.

31. KpaTHble HeCOOCTBEHHBIE HHTETPANIBI OT 3HAKONEPEMEHHBIX (DYHKIIMNA. DKBUBATCHTHOCTD MOHATUN
CXOAMMOCTH ¥ a0COJIFOTHOM CXOJIUMOCTH.

32. KpuBoauHeHbIEe MHTErpajibl IEPBOIO POJa U UX CBOWCTBA.

33. KpuBonuHeliHble HHTETpajibl BTOPOro PoJia U UX CBOMCTBA.

34. KpuBonuHeHbIEe HHTErPajibl BTOPOTO poja M0 3aMKHYTOMY KOHTYpY. ®Popmyuiia ['puna.

35. Teopema 0 HE3aBUCHMOCTH KPUBOJIMHEMHOIO HHTETpajia BTOPOro pojia Ha  IMJIOCKOCTHU OT IMyTH
uHTerpupoBanus. [lomaeie nuddepeniuans.

36. Ilonsitue noBepxuoctu. Hopmainb u kacarenbHast IIOCKOCTh K MOBEPXHOCTH.

37. Ilnowmaas noBepxHocTH. KBaspupyemMocTb MOBEPXHOCTH.

38. IloBepXHOCTHBIE HHTETPAJIBI IEPBOTO POJIA M MX CBOMCTBA.

39. Teopema 0 cBeIeHUH MOBEPXHOCTHOI'O MHTErpajla IIEPBOIo poja K JIBOHHOMY UHTETpay.

40. IToBepXHOCTHBIE HHTETPAJIBI BTOPOTO POJIA M KX CBOMCTBA.

41. Ckanspusle nojisi. I'pailueHT ¥ pOU3BOIHAS IO HAIIPABJICHUIO.

42. Bektopuble nons. JJuBepreHuus u poTop.

43. ®opmyna Octporpanckoro-Iaycca.

44. ®opmyna Crokca.

45. VlHBapraHTHOE OTHOCUTENILHO BEIOOpA CHCTEMBI KOOPJMHAT OIPENICICHUEe TpajnueHTa, TUBEPTreHIINN
U poTopa.

46. IloreHunanbHbBIE U COJIEHOUAATIbHBIE BEKTOPHBIE MOJIS.

Bomnpocs! k 3k3ameny (4 cemecTtp)

1. ITonsitue uncnosoro psaga. Kpurepun Komm cxogumoctu psina. IlpusHaku cpaBHEHHsS CXOAMMOCTH
PAIOB ¢ HEOTPULATENbHBIMU YWICHAMHU.
2. Ilpuznaku Jlanam6epa u Komn. MuTerpansusiii npusHak Komm—MakiopeHa.
3. Teopemsr Komn 1 PumaHa o mepecTaHOBKE WICHOB YHCIIOBBIX PSJIOB.
4. AOGcomtoTHO U ycioBHO cxozsmuecs psabl. [Ipusnak Jlenouuna. [pusnaku Jupuxie u AGens
CXOAMMOCTH YHCJIOBBIX PSOB.
5. IlpousBenenus psanos. Teopema Meptenca.
6. Beckoneunsle mpousBeaeHus. CBA3b MEXIY CXOJUMOCTHIO OECKOHEUHBIX TPOU3BEICHUN U PS/IOB.
7. JIBoliHBIE U IOBTOPHBIE psAbl. B3aMOCBSI3b MEXTy CXOJUMOCTHIO IOBTOPHBIX U ABOWHBIX PSIZIOB.
8. Ilpu3Hak paBHOMEPHOH CXOJUMOCTH (DyHKIIMOHAIBHON MOCIEI0BATEIbHOCTH HA MHOKECTBE.
Kputepuit Komm paBHOMepHOI cxoaqumMocTy (GyHKIIMOHATIBHOM MOCIIE0BATEILHOCTH (PAa).
9. Ilpu3Haku paBHOMEPHOH CXOJUMOCTH (DYHKIIMOHANBHBIX psoB (Beiiepmtpacca, upuxie u AGerns).
10. IpusHak [IuHN paBHOMEPHOH CXOJUMOCTH (DYHKIIMOHAILHOW TIOCIIEIOBATEIIEHOCTH (psiia).
11. HenpepbIBHOCTH CyMMBbI (DYHKIIMOHAIBHOM MocienoBarenbHocTH (psaa). Ilodnennoe
MHTETPUpPOBaHUE PYHKIIMOHAIBHBIX ITOCIEI0BATEILHOCTEN U PSIJIOB.
12. Tlounennoe nuddepeHpoBanue GyHKINOHATIBHBIX OCIEI0BATEIBHOCTEH U PSIIOB.
13. CremnenHoii psa u 061acTh ero cxogumoctu. Teopema Komm-A namapa.
14. HemnpepbIBHOCTb CYMMBI, TOWIEHHOE HHTEIpHUpOBaHKE U U] PepeHIInpOBaHUE CTEIIEHHOTO Psijia.
15. Paznoxxenus sneMeHTapHbIX GyHKIMi B psaa Termopa.
16. PaBHOCTEeNEHHAs! HEMIPEPBIBHOCTD NocieoBaTenbHocT! pyHKkuuid. Teopema Apuena.
17. Meton Yezapo cyMMHUpPOBaHUS PACXOJALINXCS PSIIOB.
18. Meron Ilyaccona — AGenst CcyMMHUPOBaHUS PAaCXOJIAIIUXCS PSIOB.

21



19. CxonmuMocCTh B cpeHEM, CBSI3h C PABHOMEPHOU CXOAMMOCTHIO.

20. OnpeneneHue U 10Ka3aTeILCTBO CYIIECTBOBAHMS JBOMHOTO HHTETpaja MpU MOMOIIU

IpSAMOYTOJIbHBIX  pa30ueHui o0nactu. Kimacchl HHTErpupyeMbIX (GyHKLIUH.

21. OnpeneneHue ABOWHOTO UHTETPaIa MPU OMOIIY MPOU3BOJIBHBIX pa30MeHUH 00JaCTH.

DKBUBAJICHTHOCTH JABYX OINpPEICICHUM.

22. CeicHHE TBOMHOTO UHTETpaIa K TOBTOPHOMY.

23. TeopeMa 0 3aMeHe NTePEMEHHBIX B KPaTHBIX MHTErpayiax (J0Ka3aTesIbCTBO Ui ABYMEPHOIO CiIy4das).

24. Tpoiiable uaTerpassl. CBeeHUE K TOBTOPHBIM MHTETpajiaM. 3aMeHa epeMeHHbIX. MHOTOKpaTHBIE

UHTETrpabl.

25. KpaTHble HecOOCTBEHHBIE HHTETPAJIbI OT HEOTPHUIATENbHBIX (GyHKUIUH. [Ipr3HaKH CXOAMMOCTH.

26. KpaTHble HeCOOCTBEHHBIE MHTErPANIbl OT 3HAKONEPEMEHHBIX (QYHKIMNA. DKBUBAJIEHTHOCTh MOHATUH

CXOJIMMOCTH M a0COJIFOTHOM CXOJAUMOCTH.

27. KpuBOJIMHEHHBIC HHTETPAJIBI M KX CBOMCTBA.

28. KpuBonuHEeHBIE HHTETPaJIbl BTOPOTO POJIa MO 3aMKHYTOMY KOHTYpY. Dopmyina ['puna.

29. TeopeMa 0 HE3aBHCHMOCTU KPUBOJIMHEHHOIO MHTErpajla BTOPOro pojia Ha  IUIOCKOCTH OT IyTH

uHTerpupoBanus. [lomHbie muddepeHranms.

30. [Tonsitue noBepxHocTH. Hopmanb U KacaTenbHast IJIOCKOCTh K oBepXHOcTH. [lnomans

noBepxHocTu. KBagpupyeMocTb MOBEPXHOCTH.

31. [loBepXHOCTHBIE HHTETPaAJIbI IEPBOTO POAA U UX CBOMCTBA. Teopema O CBeleHHH TOBEPXHOCTHOTO

MHTETpaJla IEPBOro pojJa K ABOMHOMY MHTETpaly.

32. [loBepXHOCTHBIE HHTETPaJIbl BTOPOI'O poJia U UX CBOMCTBA.

33. CxaysipHble moJist. ['palieHT 1 MpOM3BO/IHAS 110 HaNpaBlieHHI0. BekropHbie os. AuBepreHus u

poTop.

34. ®opmymna Ocrporpaackoro-I'aycca.

35. ®opmyna Crokca.

36. MHBapraHTHOE OTHOCUTEIHHO BHIOOpA CHCTEMBI KOOPMHAT OIPEEICHUEe TPaJueHTa, TUBEPTreHIINN

U poTopa.

37. IloTeHIMaNBbHBIC M COJIEHOUAATIbHBIE BEKTOPHBIE TTOJISI.

38. CoOCcTBEHHBIE MHTETPAlIbl, 3aBUCSIINE OT MapamMeTpa. Y CJIOBUS HENPEPHIBHOCTH, HHTETPUPYEMOCTH
U i pepeHupoBaHus.

39. HecoOcTBeHHbIE MHTErpajbl, 3aBUCHAIIME OT napamerpa. [IpusHaku cxomumocTtu Beifepmitpacca u
Hupuxine-Abens.

40. HerpepbIBHOCTb M MHTETPUPYEMOCTh HECOOCTBEHHBIX MHTETPAJIOB, 3aBUCSIIUX OT ITapaMeTpa.

41. luddepenurpyeMocTb HECOOCTBEHHBIX HHTETPAJIOB, 3aBUCALINX OT IapameTpa.

42. I'-¢pynkus Diinepa 1 ee OCHOBHbIE CBOMCTBA.

43. B—¢ynxkius Diinepa 1 ee OCHOBHBIE CBOMCTBA.

44. CBs3b MEX]Y SHIIEPOBBIMU MHTETPAJIAMH.

45. OproHOpMUpOBaHHbIE cucTeMbl. Hamnydiiee npubanxkeHue 3JeMeHTa € €BKJINJI0BA MPOCTPAHCTBA.
ToxnectBo beccenst u HepaBeHcTBO beccens.

46. Tpuronomerpuueckue psubl Pypre. TpuUroHomeTpudeckas cucTeMa B KOMIUIEKCHOU (opme.

47. WnTerpanabHOe MpeACTaBIEHUE YaCTHRIX cyMM psia Dypoe. Sapo [upuxie u ero cBoiicTsa.

48. TpuHnumn nokanu3anuu PuMana.

49. TpusHak JJuHU CXOAMMOCTH TPUTOHOMETPUUECKOTO psia Dypbe.

50. IIpocreiimme ycaoBUs paBHOMEPHOH cxoauMocTH psiioB @ypee. Teopema o mouwiIeHHOM
muddeperupoBanue psaoB Oypee.

51. 3amKHyTBIE U MOJIHBIE OPTOHOPMUpPOBaHHbBIE crcTeMbl. PaBenctBo IlapceBans.

52. Teopema JIsmyHOBa U €€ CIEICTBHSL.

53. Teopema Deiiepa u ee CIICICTBUS.

54. Unterpan Oypse.

55. TIpeoOpazoBanue Dypbe U €ro CBOKWCTBA.

56. ITpumep npumenenus npeodpasosanusi Oypee. Penienne ypaBHeHUs TEMIIONPOBOIHOCTH.

57. M3mepuMble MHOXKECTBA U UX CBOICTBA.
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58. M3mepumeblie GyHKIIUN U UX CBOMCTRBA.
59. Huterpan JleGera ot orpaHMueHHON (PYHKITUH.

60. Mnrerpan JleGera oT HeorpaHUYCHHOM (PYHKITHH.
19.

8. YueOHo-MeToaMUYecKoe M HH(POPMALMOHHOE 0O0eceueHue JUCIUILIMHBI:

1. Nneun B.A., CanoBununii B.A., Cennos bi. X. Marematuueckuii ananu3. Haganpnbiid kype/ - M.
WN3n-Bo MI'Y, 1985.

2. Unvun B.A., CanoBanunii B.A., Cengos bn. X. Marematnueckunii ananus. [Ipogomkenue kypea/ -
M.: U3a-Bo MI'Y, 1987.

3. Unwun B.A., [To3nsk O.I'. OcHOBBI MaTeMaTHuuecKoro aHainusa, 4. |, M.: Hayka, 1998.

4. Unbun B.A., Tlo3usik 3.I". OcHOBBI MaTemMaTH4eckoro ananusa, 4. |1, M.: Hayka, 1998.

5. Hemunosu4 b.I1. COopHuK 3a1a4 Mo MaTeMaTnueckoMy aHaim3y. M.: Hayka, 1999.

9. MaTtepuajibHO-TEXHHYECKOe O0ecreyeHne M CUUIIUHBI.

Criennan3upoBaHHbIC ayIUTOPUH — HET.

JIeKIMH U MPAKTHYECKUE 3aHATHUS TIPOBOSTCS B CTAHIAPTHO O0OPYIOBaHHBIX YUCOHBIX ayJUTOPUIX
YHUBEPCUTETA.

Y4eOHo-naboparopHoe 000py10BaHUE — HET.

Ipunoowcenue 1.1

O®OPMJIEHUE DK3AMEHAIIMOHHOT'O BUJIETA
JUIs1 MPOMEKYTOYHOM M UTOIOBOM ATTECTAILLUM,
MMPOBOJINMOM B ®OPME YCTHOI'O DK3AMEHA

dopmar (B 3aBHCHMOCTH OT KOJMYECTBA BOIPOCOB, HATMYUS MM OTCYTCTBHUS 3a7ad  T.11.) A-5 wiu A-6
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OUINA MOCKOBCKOI'O TOCYJAPCTBEHHOT'O
YHUBEPCUTETA nmenn M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hampasnenue 03.03.02 «Dusuxa»

(mn¢p (mudpel) 1 Ha3BaHHe (Ha3BaHUs) HANPaBJIeHUS (HAaNpaB/IeHHii) NOATOTOBKH)

VuebOHast quCLMIUINHA MaremTanyeckuii aHaiu3

Cemectp 1

DK3aMeHAaUUuOHHBIU Ouier No 1

1. Teopema 0 IpOU3BOAHON YaCTHOTO
2. MeTto/ 3aMeHBl IEPEMEHHBIX B HEONPEAECICHHOM UHTErpaje
3.

X
Boiuucnurtsuarerpan [ —dx
x+1

YTBepKIeHO Ha 3aceTaHnH Kadeapel,

npoTtokon Ne 0T « » 20 r.
3aB. xadeapoit (B.B. Edcoe)
[IpenonaBarens (B.B. Eoicos)

JKk3ameH, 4-ii cemecTp. 3aganume Ne 1 .

1. HccnenoBath PaBHOMCPHYIO CXOAUMOCTDb Ha MHOKCCTBE E psaaa

2 XInx
z 5 E= (0,+ oo).
“~n? + cos? X'
2. BbruucnuTh MHTErpan
+00 2
X
I Z dx.
5 1+ X

3. Haiitu motok BCKTOPHOTO IMOJIA F 4Cpe3 NMOBCPXHOCTDH SB HaIllpaBJICHUU BHEIITHEM HOpMaJiu:

F=x%+ yzj +7%k, S — HIKHSS nonycdepa, X2 + y2 +72=R? z<0.

[Tpunoxenue

IIpumep 3x3aMeHAMOHHOIO OHJIETA
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OUJINAII MOCKOBCKOI'O TOCYJIAPCTBEHHOI'O YHUBEPCUTETA
umenu M.B.JIOMOHOCOBA B r. CEBACTOIIOJIE

Hanpasnenue moaroToBku 01.03.02 «[Ipukiaggas MaTeMaThKa U HHGOPMATHKA»
VYuebuast TUCHUAILINHA Maremarudeckuil aHaJIU3
Cemectp 4

DK3aMeHAaUUOHHBIN OuimeT Nel

1. Tlonstue uucnosoro pana. Kpurepun Komu cxonumoctu psina. Ilpusnaku cpaBHeHus
CXOAMMOCTH PAJIOB C HEOTPULIATEIIBHBIMU YJICHAMM.

2. KpuBonuHelHbIe HHTETPAIBI BTOPOTO POJa M0 3aMKHYTOMY KOHTYpY. Popmymna ['puna.

3. 3agaua

VYTBepkIeHO Ha 3aceaHny Kadeaphl MPUKIAJIHON MAaTEMaTHKU

[Ipotokomn Ne OT « » 2019 r.
3aB. kadenpoii B.B. ExoB
IIpenonaBarens B.B. ExoB
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