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Yue6GHas mporpaMMa cOCTaBlieHa Ha ocHOBe obpasoparensHoro cranfapra OCBO 1-31
03 01-2013, yreepxaensoro 30.08.2013 Ne 88, TumoBoii yuebHO#t nporpammer T/I-
G.489/Tun. ot 20.10.2014 u yuebnoro miana G31-209/yu., yrBepxaerHoro 29.05.2015.

COCTABHMTEJIHA:

B.I'. Kpotos, 3aBenytomuii kadenpoii teopuu QyHkumi benxopycckoro rocyrapcr-
BEHHOIO YHHBEPCHUTETA, HOKTOP GH3NKO-MaTeMaTHYeCKHUX HayK, Ipodeccop;

M.3. Tonouko, HoIeHT Kadeapsl Teopuu PyHKIUH belopyccKoro rocyaapcTBeHHOTC
YHHBEPCHUTETA, KaHAWAAT QU3NKO-MaTEMaTHYECKHUX HAYK, JOLCHT;

T.H. XoposuHa, npodeccop kadenpsl Teopuu GyHkImMi benopycckoro rocymapcr-
BEHHOI'O YHHBEPCHTETA, TOKTOP IeAarornieckux HayK, mpodeccop.

PEINEH3EHTBI:

B.B. I'opoxoBHK, 3aBexyomui OTIelIOM HEIMHEWHOTO M CTOXaCTHIECKOro aHaIH32
HuctutyTa MateMaruku HanmonanbHo# Axanemun Hayk PecryGnuku benapycs, JOK-
TOp (U3MKO-MaTeMaTHYECKHX HayK, mpodeccop, wieH-KoppecnonaeHT HannonansHox
Axanemuu Hayk Benapycu;

HM.H. I'yio, 3aBexyromas kadeapoi MaTeMaTHKM M METOJIUKH IIPENoJaBaHus Marema-
THKH BellopycCcKOro rocyAapCTBEHHOIO neparormdeckoro ynusepcurera uM.M.Tanka
KaHIHIaT GU3UKO-MaTeMaTU4eCKUX HayK, JOLEHT.

PEKOMEH/JIOBAHA K YTBEPXIEHWIO:
Kadenpoii Teopuu ¢pyHKImi benopycckoro rocy1apCTBEHHOIO yHUBEPCUTETa
(mpotokon Ne 9 ot 23.03.2020);

Hayuno-meTogudeckum CoBeroM benopycckoro rocyiapcTBEHHOTO YHHBEPCHTETA
(mpotoxon Ne 4 ot 25.03.2020)

3aB.xadempoii TeoprH GyHKIMMA \77;1 P e Yow é B.I'. Kporos



NOACHUATEJBHAS 3AIMACKA

Iean u 3aga4H yueOHOH QHCIHIIHHbI

Ieab yuebHOH AuCLMIUTAHB «MareMaTudeckuii aHanu3s» — CO3/aHHe 6a3bl 1
OCBOEHHMSI OCHOBHEIX [IOBSTHH 1 METOIOB COBPEMEHHOH MaTeMaTHKH.

OGpa3soBaTejibHAasM MeJib: H3JI0KEHHC OCHOB nudepeHIMANbHOr0 U MHTErpallh-
HOro HCYHCIIeHHs (PYHKI¥H OXHOH M HECKOJIBKHUX BEINECCTBEHHBIX TEPEMEHHbIX.

PaspuBaromas melb: (GOPMHUpOBaHHWE y CTYACHTOB OCHOB MAaTeMaTHiECKOro
MBIILIEHKS, 3HAKOMCTBO ¢ METOJAMH MaTeMaTHYEeCKHX JIOKa3aTeNIbCTB, H3YHCHHE allro-
PUTMOB PeIIeHHs KOHKPETHBIX MaTeMaTHIECKUX 3a/1at.

3anavun yueOHOH NHCHHIIAHBI «MaTeMaTHUeCKHI aHAJIU3»:

1. dopMupoBaHUE Y CTYACHTOB NOHATHA TUCIA.

2. Visyuenue MOHATHSA Npefielia i OCBOSHHE STOr0 MOHATHSA C LENbIO IPaKTHIECKO-
'O UCIIOJIB30BAHUS IIPY PEIICHUHN Pa3IMIHbIX 337124 MATEMATHKY;

3. Usyuenue ocHOB mvpepeHInaibHOro HCIUCICH), HCII0NIB30BaHAE JIEMEHTOB
nubhEepeHIHATBEHOTO UCUMCIEHNS IPY PeLICHUH SKCTPEMAIBHEIX 3a1ad U IpYyTHuX 3a-
a4 COBpeMEHHO! MaTEMAaTHKH,

4., VIcIIONIb30BaHHe OCHOB MHTErpajbHOTO MCYMCICHUA MPH PEIICHHH 3a1aq Mate-
MAaTHKH, MEXaHWKH, MaTeMaTHIeCKOH (QU3NKH.

MecTo yueGHOM AMCHHIIMHBI B CHCTEME IOATOTOBKH CIELHMAINCTA C BRICIINM
o0Opa3oBaHHUEM.

VyebHas OUCHUILUIMHA OTHOCHTCS K IHKJY CIEIHaIbHBIX AUCLHUILUIAH rocynap-
CTBEHHOT'O KOMIIOHEHTA.

Cpsi3H C APYyrMMH YUeOHEIMH JUCLMIUIMHAMY, BKIIOYas y9eOGHBIC NUCIIMILTMHDL
KOMITOHEHTA YUpeXOeHHs BhICIero o6pa3oBaHus, AUCHHUILIMHEI CIIEIHaIH3alMHA U JIp.

Hucnuruiraa «MaTeMaTHIeCKUi aHalu3» SABIACTCA 6a30Boit A1 NMpenofaBaHus
6oNBIIMHCTBA MaTeMaTHdecKux KypcoB. Haubosee TeCHO# sABIAETCA CBA3h C TaKUMH
JMCIMILTAHAMY Kak «lHbdepenuanbHse ypaBHeHHM», «Teopus QYHKIMH KOMIUIEKC-
HOTO ITepeMeHHOro», «OYHKIHOHANEHEIN aHAIN3Y, «YpaBHEHHA MaTeMaTHYECKOH (u-
3UKW», «IKCTpEeMATIbHEIE 3a1a4l ¥ BApHAIIIOHHOE UCIHCIICHHE.

TpeGoBanus K KOMIETEHIUAM

OcBoeHye y4eGHOH NUCIMIUIMHBI «MaTeMaTHYeCKUi aHamu3» MOJKHO obecne-
9UTH GOPMHUPOBAHEE CIETYIOMMX KOMIICTEHLIAH!

aKademMuyecKkue KOMREmenyuu:

AK-1. YMers npuMeHATH 6a30Bble HAyYIHO-TEOPETUIECKHE 3HAHUA U PCINCHES
TEOPETHIECKUX ¥ NPAKTUIECKUX 3a/1a4.

AK-2. BrnafeTs CHCTEMHBIM ¥ CPaBHUTEIBHBEIM aHATTM30M.

AK-3. BnageTh HCCIeIOBaTEIbCKUMH HaBhIKAMH.

AK-4. YMmeTs paboTaTh CaMOCTOSTENBHO.

AK-5. BEITh CIIOCOOHEIM BeIpabaThiBaTh HOBBIE UAEH (o6maaTh KpeaTUBHOCTEIO).

AK-6. BraneTs MeXIMCLAILIMHAPHBIM MOJXOI0M IIPHU PEIICHAM IPoOieM.

AK-7. ViveTp HaBbIK#, CBS3aHHBIE C HMCIOJB30BAHMEM TEXHWYECKMX YCTPOHCTB,
vrpaB1eHneM aHpopManuell 1 paGoTo ¢ KOMIIBIOTEPOM.
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AK-8. O61anaTh HaBBIKAMH YCTHOM M MMCEMEHHON KOMMYHUKAIIWH.

AK-9. YMeTh YIUTECS, TIOBHIIIATh CBOIO KBATM(QUKAIIHIO B TEICHHC BCEH KHU3HU.

COUUATLHO-TURHOCIIbIE KOMNEMEHUW:

CJIK-2. BEITh CIIOCOOHBIM K COIUATEHOMY B3aHMOJIEHACTBHIO.

CJIK-3. O6nanaTh CIOCOOHOCTRIO K MEXIMYHOCTHBIM KOMMYHHUKAITHMAM.

CJIK-5. BrITh CIIOCOOHBIM K KPUTHKE B CAMOKPDHTHKE.

CJIK-6. YMmeTh paboTaTh B KOMaHTE.

npogheccuoranbrbie KOMReMeRuuu:

T[1IK-2. Bnagerb OCHOBHBEIMH METOJIaMH, crmocobaMM ¥ Cpe/iCTBaMH TOJy4CHHA,
XpaHeHwus, nepepaboTky HHGOpMalyy. [IpHMEHATE COBPEMECHHEIE METOAB! IIPOEKTHUPO-
BaHMS MHGOPMAIMOHHEIX CHCTEM, HCIIONB30BAaTH Be6-cepBHCH], OQOPMILITh TEXHUYE-
CKYI0 JOKYMEHTAITHIO.

[1K-3. [IpuMeHATh METOABl MaTEMaTHYECKOr0 aHAIM3a ¥ MOJEIHPOBAHUS, TEOPE-
THYECKOTO ¥ SKCIIEPUMEHTAIBHOIO HCCICAOBAHMS B 1po()eCCHOHAILHOM JEeATEIILHOCTH
1 B OGIACTAX 3HAHMI, HETIOCPE/ICTBEHHO He CBA3aHHBIX CO Chepoi NesTeNbHOCTH.

[IK-5. 3agMMaThCs aHAIUTHYECKON U Haquo-HccnenOBaTenLcKoﬁ JIeATEIbHOCTRIO
B 06,1aCTH MaTeMaTHKH B HH)OPMAI[MOHHEIX TEXHOIOTHH.

[IK-7. [IpoBoauTs McCHefoBaHMA B 0OmacTH 3¢ PeKTUBHOCTH  pEIIeHUA
IIPOM3BOJICTBEHHBIX 3aad.

[IK-8. PaGoraTth ¢ HaydHOW, HOPMATHBHO-CIPABOYHOM H crenuaIbHOR
JIATEPATYpOH.

T1K-9. OcymecTBiIsTh BHIOOD ONTMMAIBHOIO BapHaHTa MPOBEACHHA HayHHO-
AccIe0BaTeNbCKUX pabor.

ITK-13. B3aumomeHcTBOBaTh CO CHENHATMCTAMY CMEXHEBIX IIPOQIIeH.

ITK-16. T'0oTOBHATH HOKJIaAbl, MATEpPHANILI K IIPE3CHTALIAIM.

ITK-22. PaGoTath ¢ Hay4HOM, TEXHAYECKON U TATEHTHOH IMTEPaTypoi.

[IK-27. Peanu30BHIBAT KHHOBAIMOHHEIE IIPOEKTHl B IPOGECCHOHATBHON
JIeATEITbHOCTH.

B pesyinbTate OCBOSHMS y4eOHOH NUCIUILIMHEI CTyICHT HOJDKEH:

3HATh:

— OCHOBHEIE TIOHATHS M pe3yasTaThl AUG(EpEeHIHATIBHOTO ¥ WHTETPAIBHOIO HC-
guciaeHus GYHKUIMN OOHOH M HECKOJBKUX BEIIECTBECHHBIX IEPEMEHHBIX,

— MeTOIBI JOKa3aTeNbCTB M AJITOPUTMEI PEIIeHHs 3a1a4 MaTeMaTHIeCKOro aHaiu-
3a;

— HOBelIMe MOCTIKEHHS B 00JAaCTH MaTeMaTHYECKOro aHanW3a M MX IpHIIOXKe-
HUS B 33/1a4aX €CTECTBO3HAHUS,

yMeTh:

— HCIIONB30BATh OCHOBHBEIE pe3yNbTaThl MaTeMaTH4eCKOro aHalnM3a B IpaKTHie-
CKOIf JIeSTENIbHOCTH;

— HCIIONB30BATh TEOPETHYECKHE M MPAKTHIECKUe HABBIKH NpUMeHeHus Hudde-
PEHIMABHOTO X HHTETPAIBHOTO MCYMCIICHUS B MATEMATHKE;

BJaJETh:

— OCHOBHBEIMM METOJaMH MHTerpHpoBaHHus M AubdepeHIupoBanus GyHKINHA, ps-
JIOB ¥l UHTETPAJIOB;

— MeTOJaMH I0Ka3aTelbCTB M aHAJIMTHYECKOro UCCIe0Banus GyHKIMH, PAJIOB ¥
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MHTErPajJoB Ha HENPEPEIBHOCTH, CXOJHUMOCTh, PABHOMEPHYIO CXOJUMOCTE;

— HaBBIKAMH camM000pa3oBaHWA U criocobaMy KCTONb30BAaHUSA armapara MaTeMa-
THYECKOTO aHalIu3a Jjif MPOBENICHUAS MaTeMaTHIECKHX M MEXIUCIUIUIMHAPHBIX HCCIIe-
JIOBaHUI.

Crpykrypa yaeOHOH AHCIUIIAHbE

JucnuruinHa usydaercs B 1, 2, 3 cemectpax. Beero Ha usyueHue yJeOHON nuCIH-
rIMHE «MaTreMaTHdecKil aHaIu3» OTBEACHO:

— 151 09HOM (OPMEI MONYYEHHs BEICIIEro o6pa3oBaHus — 778 4acoB, B TOM YHCIE
424 aynuTOPHEIX 4aca, U3 HHX: JeKIuH — 212 4acos, n1abopaTopHEIE 3aHATAS — 190 ga-
COB, yIpaBlIseMas caMocCTosTenbHas paboTa (ayAMTOPHBIN KOHTpONIb) — 22 Haca, W3
HUX:

— 1 cemecTp — Beero: 294 gaca, B ToM 4ucie 144 ayINTOPHBIX Jaca, U3 HUX: JICK-
1maE — 72 gaca, naGopaTopHsle 3aHATHA — 64 gaca, yIpasiiseMas caMOCToATelbHas pabo-
Ta (ayIUTOPHBIH KOHTPOIb) — 8 4acoB;

TpynoeMKkocTh y4eGHO#M JUCIUAILTHHE COCTABIIET 8 3a9€eTHBIX SAUHHI

dopma TeKyel aTTeCTallMy — 3a9€eT, 9K3aMeH.

— 2 cemecTp — Beero: 218 HacoB, B ToM 4mcie 136 ayAUTOPHBIX 9acOB, M3 HHX:
nexumy — 68 dacoBs, maboparopusie 3aHATHA — 60 Yacos, ympaBisieMas CaMOCTOATEIbHas
pa6orta (ay AUTOpHBIH KOHTPOJIB) — 8 9aCOB;

TpymoeMKoCTh yae6HO#M JUCIMILTHHEI COCTABIISET 6 3a9€THBIX SANHHII

®opma TeKymieH arrecTaiy — 3K3aMeH.

— 3 cemecTp — Bcero: 266 JacoB, B TOM duciie 144 ayIUTOPHBIX 9aca, U3 HHUX: JIEK-
M — 72 4daca, naGopaTopHuie 3aHATHA — 66 4acoB, yIrpaBisieMas CaMOCTOATEIbHAs pa-
60Ta (ayAUTOpHEL KOHTPOIb) — 6 9acoB;

TpyaoeMKOCTE y1eGHOM JUCIHUILIMHEL COCTaBIAET 7 3a4€THBIX eIMHHLL

dopma Texymei aTTecTaly — 3a4€T, 9K3aMeH.



COJEPXKAHWE YYEBHOT'O MATEPHUAJIA

Tema 1. [IpaBmia JOru4ecKoro BbiBoga. MHoMkeCTBA, OTHOMEHHS, (hyHKIHH
Bricka3sieanys. KBaHTOpsI OGMIHOCTH ¥ CyIEeCTBOBaHMs. MHOXeCTBa U Onepaliu
Han HMMH. J{eKapTOBO NpOW3BEeJeHHE MHOXECTB. bHHApHEIE OTHOIIEHHI. Tlonsatue
otobpaxenus (pyHxiwn). CIOpbeKIHs, HHBEKIUS, OHeKIms. O6paTHOE OTOOPAKEHHE.
OTHOLIEHNE YKBUBAIEHTHOCTH, pehIeKCUBHOCTH, CHMMETPHYHOCTH, TPAH3UTHBHOCTH.

Tema 2. MHOXKECTBO JeHCTBATEILHBIX YHCEJ

AKCHOMATHKAa ¥ MOJENIM MHOXECTBA JEHCTBHTENBHEIX 4ucell. BakHe#ime nox-
MHOeCTBa. | paHHUIIEI YUCIIOBBIX MHOXECTB. OrpaHHYeHHBIE MHOXECTBA. Tounsie rpa-
HHULEI MHOXeCTBa. TeopeMa Jlenekunna.

INpuanun Apxumena. I103MIHOHHEIE CHCTEMbI CYUCIICHHS.

TToHSTHE 0 MOITHOCTH MHOXXECTBa, OCHOBHEIE MoIHOCTH. Teopema Kanropa o He-
CUETHOCTH KOHTHHYYMa.

Tema 3. Ilpenes mocjie oBaTENLHOCTH

OrpaHMYeHHEIE HOCIEN0BATSILHOCTH. [Ipeneln nocneoBaTeIbHOCTH U ero CBOH-
crBa. [Ipenen u onepaumu Hax MOCIEOBATENBPHOCTAMY, IIPEAEIBHEIA IEPEX0]] B HEPa-
BEHCTBaX. beCKOHEYHO MaJlkle i OeCKOHEYHO OobIIHe OCIEI0BATENEHOCTH.

Teopema 0 CXOAMMOCTH MOHOTOHHEIX ITOCIe0BaTenbHOCTeH. Yucno Jiinepa.

Pasnugpnie GOpME! IOJHOTH MHOXECTBA AeHCTBUTENbHBIX 4YHcel (eMMa bope-
ns-Jlebera o MOKpEITHSX, TemMa Bonsuano-Befiepmrpacca, kputepuit Kommm cxoxmmMo-
CTH TOCIIENOBATENLHOCTH. BEpXHMI M HIDKHME Ipefiellhl OrpaHMYEHHOHN IOCIenoBa-
TEJILHOCTH ¥ WX CBOMCTBA.

Tema 4. lpenen pyuxmun

Omnpenenenue npenena ¢yukimu no Komu u no I'efine. O6mue cBoicTBa mpeena
dyukuuu. [Ipenen u onepanun Haj GyHKIsiME. [Ipenen GpyHKkuum 1 HepaBeHCTBA. 3a-
Me4aTeIbHbIE TIPEebl.

Ilpenensi Ha GeCKOHEYHOCTH M OECKOHEYHEBIE IIPEIEIBL. CuMBonel Xapau Hu
STangay. Kpurepuit Komu cymecrBoBanus npezena GpyHkuy. MOHOTOHHbIE QYHKIHH.
CylIlecTBOBaHHE OMHOCTOPOHHIUX IPEAENIOB Y MOHOTOHHOM QYHKIIHH.

Tema 5. HenpepbiBHbIe QYHKIHHA

HenpeprBHOCTS GyHKIMM B TOUKe. JIOKaTbHEIE CBOHCTBA HENPEPLIBHEIX QyHKIUHA
(OrpaHM4EeHHOCTh, COXpaHEHHe 3HaKa) M apHQMeTHYECKHe ONepalu Haj HEIpephIB-
HeiME QyHKIME. HenpeprIBHOCTE KOMITO3HITHH.

Teopemnl Beitepmrpacca u teopeMul bonbnano-Komu. TeopeMa o HENpepeIBHOM
obpase oTpeska. PaBHOMepHas HempepuIBHOCTH, Teopema Kanropa. Kone6Ganue QyHk-
IWH.

Kputepuit r1o6ansHOM HEPEPHIBHOCTH MOHOTOHHOH (DYyHKIIMHM U KpHTEpHH B3a-
MMHOM OJJHORHAYHOCTH HenpepsiBHOH ¢yHkimu. Knaccuduxanus paspeiBoB GyHKINH.
TeopeMa 0 MEGKECTBE TOUEK pa3pbiBa MOHOTOHHON (QyHKIIHH.

HermpepbiBEOCTD 3JicMeHTapHbIX QYHKLUHN K 3aMedaTelIbHbIe Ipe/Iekl.



Tema 6. Jnddepennupyembie dymicmmm

3anauu, NpUBOJAIIME K TIOHATHIO IPOM3BOAHOM. ITponssoanas u auddepernupy-
emMocTh. Juddepennuan.

IIpoussoansie sneMeHTapHBIX (yHkuuii. [Ipasuna nuddepernupopanus. Cpasb
HenpephIBHOCTH U AudeperupyeMocts. Ces3b auddepeHIEPOBaHUS C ONepaluIMy
Hag Qpynxiuamu. [TpoussonHas o6paTHo¥ GyHkuuE. [Ipou3BOIHEIE BEICHIMX IIOPSAIKOB.

OxcTpeMyMHl ¢yHkiuu. Jlemma ®epMa, OCHOBHBEIE TeOpeMEl 0 AuddepeHImpye-
MbIX GyHKIMAX (TeopeMsl Pomnns, Jlarpamxka u Komm). Ipapuna Jlomurans.

®opmyna Teiinopa ¢ ocrarkamu [leano, Jlarpamxka u Konm. Pasnoxenue snemen-
TapHBIX QYHKIIIH.

MOHOTOHHOCTE ¥ 3HaK IPOM3BOAHOM. J[0CTATOUHEIE YCIOBHS 3KCTpeMyMa. AJro-
PHUTM OTBICKAHKSA INTOGATBHOTO 3KCTPEMyMa.

Brimyxiisie QyHKIME 1 MX CBOMCTBA, YCIOBHS BHIYKIOCTH. BEITyKIOCTD 3eMeH-
TapHeIX ¢yHkumi. Hepasenctro Hencena u ero MPUIIOKEHHUS.

Tema 7. HeonmpeneneHHbIH HETErpaJ

IlepBoobpasnas QyHKI¥H, HEONpeAENEeHHEIM MATErpal U ero coiicrBa. Tabuia
HEONPE/ICICHHBIX MHTETPAJIOB 3JIEMEHTapHAEIX QyHKIWHA. HTEerprpoBaHye 110 4acTaM H
3aM€Ha IIEPEMEHHO.

HHrerpuposanye palMOHANLHEIX (DYHKIMI, HHTETPHPOBaHHE HEKOTOPHIX MpPAIIH-
OHAJIBHOCTEH.

Tema 8. Onpenenennniii uATErpas Pumana

Ilpumepsr 33124, PUBOASITMX K HOHATHIO MHTerpana. OmpeseneHHe HHTerpaia
Prumana. Heo6xoaumoe yciaoBrue HHTEPHPYEMOCTH.

Kpurepnu unrerpupyemocts B TepMuHax cymm Jlap6y. Kiracchl MHTErpHpyeMEIx
GYHKIIHIA.

CeoiicTBa onpeneneHHOro uHTerpana. TeopeMEl 0 cpeHeM 3Ha9eHHH.

®opmyna Hetotona-Jlei6auna. MHTerpupoBanye o 4acTsaM ¥ 3aMeHa IepeMeH-
HOH B ompezieneHHOM uHTerpane. Popmyina Teiinopa ¢ 0CTaTKOM B BH/IEe HHTEIpATA.

Tema 9. [Ipnnoxenns onpeeeHHOro HATErpaJia
JivHa IpOCTPaHCTBEHHOHM KpHMBOM, IUIOmMaAh KPHBOIMHEHHOM Tpaleluu, IUio-
maak FOBEPXHOCTH BpamIeHHUs, 06beM Telia BpallieHHsl.

Tema 10. HecoGcTBeHEbIE HHTErPAIBI

HecobcTBeHHEIe HHTeTpaIIBl ¥ MX CBOMCTBA. VIHTErpHpOBaHHe [0 YacTsM M 3aMeHa
HIEpEeMEHHOM B HECOOCTBEHHOM HHTerpaie. I 1aBHoe 3HadeHue mo Kommw. Kpurepuii
Komm cxomamocT HecobcTBeHHOrO HHTerpaiia. AGCOMIOTHAS U YCIOBHAA CXOAUMOCTS.
IIpu3Hak CpaBHEHHS JUIS WHTETPATOB OT MONOXHUTENbHEIX (yHKimiA. [IpusHak AGens-
AvpHxie ans yClIOBHOM CXOJUMOCTH.

Tema 11. MeTpu9eckue mpocTpancTBa
Mertprka, mapsl, OTKPEITEIE MHOXECTBA. BHYTpeHHME TOYKH MHOXECTBA, BHYT-
perHOCTb. [IpeensHble ¥ H30MMPOBaHHBIE TOYKM MHOXECTBA. 3aMKHyThIe MHOKECTBA,



3aMBIKaHUE, rpaHuna. Teopema KBOMCTBEHHOCTH OTKPBITEIX M 3aMKHYTBIX MHOXECTB.
KoMnakTHEIE ¥ CBS3HBIE MHOKECTBA.

TIpenen ToCIeAOBATENEHOCTH B GYHKIUM B MeTpHIecKoM IpocTpaHcTse. Hempe-
PHIBHOCTH (yHKIMH Ha METPHYECKOM IPOCTPaHCTBE. I 0GanbHEIA KpUTEpHH HEIpe-
peiBHOCTH. OrpanuwdenHsie MHOXecTBa. TlocinenoBatenbHocTs Komm, MOMHOTa METPH-
9ecKOro IMPOCTPaHCTBa. 3aMKHYTHIE IIaphl, TeopeMa KaHTopa 0 BIOXXEHHBIX 3aMKHY TBIX
mapax.

EBKANMI0BO MPOCTPAHCTBO: CKAIAPHOE IPOHM3BENEHUE M €r0 CBOWCTBA, HEPABEeH-
crBo Komu-bynsxoBckoro-IlIBapna, HopMa, KOOpAWHATHas CXOAWMOCTb, ITOJHOTA,
BayKHeHIMe nmoAMHOXecTBa. Teopema I'eline-boperns.

HenpepsisHEIe QYHKIMM Ha METPHYECKUX NIPOCTPAHCTBaX. TeOpeMEl O HENPEPhIB-
HOM 06pa3e KOMITAKTa U CBS3HOIO MHOXecTBa. PaBHOMEpPHO HelpephIBHEE GYHKIMH Ha
MeTpudeckoM mpoctpancTBe. Teopema KanTopa 0 paBHOMEpHON HENPEPBIBHOCTH.

Tema 12. inddepennupyevble GyHKIAH MHOTHX NIepeMeHHbBIX

JIuneitasie GopMet Ha R, rumeprLIocKocTs, o6mui BUL MHeHHOH QopMEL. Jlud-
(epeHIMpyEMOCTb, IPOU3BOAHAA U ee cBolicTBa. ®opmyna Jlarpamka.

YacTHele npomsBogmsie. JloctarouHoe ycnoBue mubdeperuupyemoctd. [Ipowns-
BOJHAS IO HAIIPABJICHUIO, TPAJAUEHT, €ro reOMETpPHYECKUH CMBICHI. HYacTHEIEe ITPOU3BOI-
Hble BRICIINX ropsakoB. Teopema IlIBapia.

ITomuuom Teitnopa, popmyna Teinopa.

KsanpaTrdasie GOpMBL B X MAaTpHIEL. 3HAKOMOCTOSHHEIE KBapaTHYHEIE GOPMEIL,
kputepuit Cuiesectpa. Jlokansuele 3KkcTpeMyMbl GyHKIHH. HeoGxomumbie ycrnoBHs
3KCTPEMyMa, CTAllMOHApHEIE TOYKM QyHKIMH. JIOCTaTOUHOE YyCIIOBHE SKCTPEMYMa.

Tema 13. [{ndpepennupyemble BeKTOPHbIE Gy HKIHHE

BekTopHble (hyHKIHH, KOMIOHeHTEL JInHeiinbie oTobpaxenuit u3 R” B R”. ud-
depenipyeMsle BeKTOpHbIe GyHKIHH. CBOHCTBA IPOU3BOAHON M CBi3b C IIPOM3BOJ-
HBEIMHM KOMIIOHeHT. Martpuna SIko6u. IIponsBoaHass KOMIIO3HIHH.

T'omeomopdusm. Teopema Bpayepa. Teopema 06 obpatHo#t ¢pyHkuum. Teopema o
HesABHOH QyHKIMH. POPMYEI A1 ONpeeeHrs] IPON3BOAHEIX HEIBHOH QyHKIMM.

Tema 14. YUnc.aoBble paAbI

Psan, cnaraemele psifa, dacTHble CyMMBL. Cxopsiiyecs M pacXOAINHEcCH Ppsfbl,
cymma psiia. OCTaTKu psifa, CBA3b CXOOUMOCTH OCTaTKOB CO CXOIMMOCTEIO psna. Ore-
pamyy HaJ CXOmAmMMuUCs psnaMu. Heobxomumoe ycinoBue cxomuMocTd psifa. Kpure-
puit Komm.

TTonoxuTensHEe PARBI, KpUTepHuil cxomuMocTH. IIpu3Hak cpaBHEHHS U €ro pas-
nuarble popmel. [Tpusnak Komm. Teopema Kymmepa. ITpusHaku [Janambepa, Paa6e,
Bbeptpana, I'aycca. UnTerpansaeiii npusHak Komm.

AGCcomoTHas H YCJIOBHas CXOOUMOCTh, CBA3b Mexay HuMH. IIpeobpasoBanue
Ab6emns. TTpusnaku A6ena u Jupuxie. Pann Jleiibauna.

AcCCOIMAaTHBHOCTh H KOMMYTAaTHBHOCTh B TEOPUH PSAAOB. Y MHOXKEHHE PANOB, TEO-
pema Kormm o npousBeieHuM abCOMOTHO CXOISIIMXCS PAIOB.



Tema 15. DyRREHOHAILHBIE NOCIEAOBATEILHOCTH H PAALI

PaBHOMepHas cxomumocTs, kputepuit Kommn. Teopema o nepectaHoBke IIpene.ib-
HbIX niepexonos. [Ipusnaku Beliepmrrpacca, A6ens u lupuxiie paBHOMEPHOH CXOIUMO-
cti panoB. HenpeprIBHOCTE, nuddepeHnIHpyeMoCTb, UHTETPHPYEMOCTh CYMMBI pAja.
Teopema Jlunu.

Teopema Beliepintpacca o npubmkenny arre6panieCKUMH TONTHHOMaMHU.

Tema 16. Paasi ®ypbe

Tpuronomerpudeckas cucrema, paabl @ypre. MIHTerpanbHele NpeACTaBICHHUS N1
cymMm @ypre.

Jlemma Pumana-Jlebera. Ilpwamun nokanmsauuu. YCIOBHS CXOOUMOCTH psja
®ypse B Touke. IIpusnak Jlwmu-JIunmuia paBHOMEpHON cxoauMMOCTH pafoB Dypse.
Teopema Juprxie-Xopaana.

Tema 17. MaTerpasbl, 3aBACANIHe OT IapaMeTpa

OneMeHTapHas Teopus. HecoOGCTBeHHBIE WHTErpallbl OT IapaMeTpa: HelpephiB-
HOCTB, TU(depeHIUpyeMOCTb, HHTETPUPYEMOCTb.

Huterpan BepostHOCTeH 1 uaTerpan qupuxie. 'amma- u 6eta-pyHkuuu Jitnepa.

Tema 18. Mepa Xopaana B R’

IToctpoenue meprl XKopraHa Ha eBKIMAOBEIX ITPOCTpaHCTBaX. Kpurepunu usMepu-
MocTH. [IpumMeps!: miomanb KpUBONMHEHHON TpamneluH, ILUIOManb Kpyra, 9UcioO IIH,
HensMepuMoe o XXopmany mHOxectBo. CBoticTBa Mephl JKopmaHa (MOHOTOHHOCTD,
agAUTUBHOCTD, Cy0aIUTHBHOCTS).

Tema 19. Marerpas Pamana B R’

Onpeznenenue uHTerpana Pumana Ha MHOXecTBe, u3MepumoM 110 JKopaany. He-
obxouMoe yC:10BHEe HHTETPHPYEMOCTH.

Kpurepuu unterpupyemMocta B TepMuHax cyMM Jlap6y. Kiaccel mHTErpupyeMbIx
dynxui. Kputepuii JlebGera.

CrolictBa mHTerpaia Pumana: MHTerpHpyeMOCTh Ha MOOMHOXECTBE, alIUTHB-
HOCTb, JIMHEHHOCTh, MOHOTOHHOCTh. HepaBeHcTBa AnsA WHTerpaia. Mepa nexkaproBa
HPOU3BENIEHU H3MEPUMBIX MHOXECTB. TeopeMa 06 HHTerpaie 1o AeKapTOBOMY IpOu3-
BEJICHUIO MHOXeECTB (Teopema PyOHHHK) U €€ CIIEACTBHA.

Tema 20. KpuBonnnaeiinbie nETerpansl. ®opmyna I'puna

IonoxutenpHas opueHTalus IIockoro koHTypa. ®opmyia I'puna. OnHOCBA3HEIE
obnacTu. Brruvicnenue ruromaneii ¢ MOMOMIBIO KPUBOJIHHEHRHOIO HHTErpaia. Y CIOBHS
HEe3aBHCHMOCTH KPHBOIMHEHHOr0 HHTErpaja OT IIyTH.

Tema 21. lloBepXHOCTHLIE HHTETPAJIbI

IloBepxHOCTS, ITOmMANs NoBepxHOCTH. HopMais M KacaTenbHas IJIOCKOCTh K ITO-
BEPXHOCTH, OpHeHTaIus. [I0BepXHOCTHBIE MHTErpallbl IEPBOro M BTOporo poxa. Gop-
Myasl Ctokca u I'aycca-Octporpaackoro. Teopus mons.



Tema 22. AnanuTHueckHne GyHKIIHH
Ananutudeckre GyHKIUE H COOTBETCTBYIONIME MM KoH(popMHEIE oToOpaxeHus.
DreMeHTapHbIE aHATTUTHIEeCKHUE GYHKLMH.

Tema 23. WETerpaisl H psiibl aHATHTHYECKHX GynKmmi

VnTerpupoBanye QyHKIUA KOMILIEKCHOTO HEPEMEHHOTO. HHrerpansHas TeopeMa
Komw u dopmyna Koum. Psap Teiinopa. Pan Jlopasa ¥ ocobkle TOYKH OAHO3HAHOIO
xapakTepa. TeopHs BIMETOB 1 €€ MPUI0XKCHHA.
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HHP®POPMAIMOHHO-METOAUYECKAS YACTbD

llepeuens 0CHOBHOM JIHTEPATYPhI

I'A. Apxumios, B.A. Cagosuuumii, B.H. Uy6apuxos. Jleknuu 1o
MaTeMaTHIeCKoMy aHanu3y. M.: Bricmas mxosa, 2000.

B.A. 3opwu. Maremarmaeckuii anamas (2 Toma). M.: Hayxka, 1981 u npyrue
W3OaHUA.

JLI. Kynpssues. Kypc Maremarwdeckoro amanmsa. M.: Bricmas mxona,
T. 1, 2. 1981 u apyrue usnanus.

C.M. Huxonsckuit. Kypc maremarmueckoro amamsza. T. 1, 2. M.: Hayxka.
1990 n mpyrue usnanus.

.M. 3sepoBrd. BemecTBeHHbIH U KOMIUIEKCHEIH aHamu3. T. 1—-6. MuHCK:
Bemmitmasn mxomna, 2008.

B.I'. Kporos. Maremarmaeckuit ananms. Musck: BI'Y, 2017

B.IL Hdemunopuma. COOpHHK 3aa4 M YIIpaxkKHEHWH 0O MaTeMaTH4E€CKOMY
ananu3y. M.: Hayxa, 1990.

C6opHuk 3anaq o MaTemaTudeckoMy aHamu3y /Ilox pexn. JL.A. Kynpssiiesa,
M.: Hayka, T. 1. — 1984, T. 2. - 1986, T. 3 — 1994 u IpyTue U3LaHus.

Ilepedens AONOIHATEILHOMN AUTEPATYPhI

I'M. @uxrenronsn. Kypc muddepenmmansuoro wu HMHTETPAJILHOTO
HcuncieHus. B 3-x Tomax. M.: Hayka. 2001 u apyrue u3nasus.

B.A. Uneun, B.A. CagoBrmamii, B.X. Cenno. MaTeMaTHYeCKHi AHAINS.
M.: Hayxka, 1985 u apyrue u3nanus.

A.M. Tep-Kpuxopos, LU. I1la6yaun. Kypc MaTeMaTHueckoro anamsa. M.:
Hayxa, 1988.

Y. Pynun. OCHOBEI MaTeMaTH4ecKOro aHajim3a. M.: Mup, 1976 u gpyrue
M3 aHuUs.

I'. ITomwua, T'. Cere. 3anauu u Teopems! u3 anammsa. T. 1, 2. M.: Hayxka, 1978.
B. I'en6aywm, ITx. Omvcren. KoHTpripumeps! B aHammse. M.: Mup, 1967.

Ilepevens pexoMeHIyeMBbIX CPEeACTB AHATHOCTHKH
H METONAHKA OPMHPOBAHUS HTOrOBO OLEHKH

JUIs Texymero KOHTpONs KadecTea YCBOCHHS 3HAHHM CTYACHTaMH O yd4eGHOM
JUCHHILIMHE «MaTeMaTUdecKuil aHaII3) HCTIONIBb3YETCH CIICAYIOIUA NHArHOCTHYECKMH

HHCTPYMEHTapHIi:

— CaMOCTOsITEIbHbIE PabOTHI;
— KOJUIOKBUYMEI,
— KOHTPOJIbHEIE PabOTHI.

Iiprr opMUpOBaHUY HTOTOBOM OLIEHKM HCIIONB3yeTCs PEHTHHIOBAS ONEHKA 3Ha-
HUHA CTYNEHTa, JAI0Iasl BO3IMOKHOCTH IIPOCIENTD ¥ OLEHHTh AUHAMHKY nporecca J10-
CTHXEHHs Hened obydenus. PeHTHHIOBas OLEHKa MpEXyCMATPHBAET MCIIONB3OBAHHME
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BeCOBRIX KOO((HUIIMEHTOB Ui TEKyMEro KOHTPOJA 3HaHMH W TeKyIleH arrecTaluy
CTY/IEHTOB I10 AUCLHUILIUHE.

dopmoii TeKyme# arTecTaliu y4eGHBIM I[LTaHOM IIPEyCMOTPEHEI 3a4CT, sK3aMeH
B 1 1 3 ceMecTpax, 3k3aMeH BO 2 CEMECTpe.

Wrorosas oneska popMupyeTcss Ha OCHOBE 3-X IOKyMEHTOB:

1. [Ipapmia NpPOBENEHHs aTTECTaly CTY[ICHTOB, KyPCAHTOB, CIymiareneH
TIpH OCBOSHHH COAEPKAHUA o6pa3oBaTelbHBIX POrpaMM BhICIIETO ob6pasoBanms (11o-
cranoBienve MuHHECTEPCTBa 00pa3oBaHHUS Pecny6iuku benapych Ne 53 or
29.05.2012 r.).

2. [TonoxeHue O PEUTHHIOBOW CHCTEME OLCHKH 3HaHWH# CTYAEHTOB IO JTHC-
nuiiuHe B BenopycckoM rocyiapCTBEHHOM yuusepcutere (IIpukas pexropa BI'Y ot
18.08.2015 Ne 382-OJ) (¢ u3MeHEHUSIMH, COTIIACHO IPUKA3Y 491-OJ1 ot 29.08.2018r.)

3. Kputepuy OLEHKH 3HAHWK H KOMIIETEHIM# CTYyACHTOB ITO 10-6annpHOM
mixaye (ITucemo MHUHHCTEPCTBA obpazoBanus PecryOmrxy Benapych ot 22.12.2003
Ne 21-04-1/105).

Becopsie k03 (HIMEHTE], ONpPEAEIONIIE BKIAJ TEKYIIETo KOHTpPOJIS 3HAaHHH H

TeKyIIe# aTTecTalliy B PEHTHHTOBYIO OLCHKY:
®OpMHPOB2HHE OIIEHKH 32 TEKYIIYIO yCIIeBaeMOCTE:
— camocTosTensHble paboTsl — 30 %;
— KOJUTOKBHYMEI — 30 %0;
— KOHTpOJBHBIE paboTs — 40 %.

PeifTMHIOBas OlEHKa [0 TUCLVILIMHE PacCiMTHIBAETCS Ha OCHOBC OIICHKH TEKY-
mell yceBaeMOCTH U 5K3aMEHAIIMOHHON OIeHKH C Y9eTOM HMX BECOBBIX K03 dUIUEH-
ToB. Bec OIEHKM IO TeKymiel yCIeBaeMOCTH COCTAaBJACT 50 %, sK3aMecHAllMOHHAA
onenka — 50 %.

TIpuMepHEIi Nepevenh 3a(aBui
sl yNpaBJisieMol CAMOCTOSTEILHOH paGoThl CTYAEHTOB

Tema 3. Ilpeaest mocjieoBaTe/IbHOCTH (2 9)

OrpaHr4eHHBIE TI0CIE/I0BATENBHOCTH.

Tpenen mocie10BaTeIbHOCTH U €0 CBOMCTBA.

TIpesen U OMepaly Haj IOCIEN0BATEIBHOCTAMH, TpeieNbHEIN epexoll B Hepa-
BEHCTBaX.

BecKOHEYHO Makle ¥ 6eCKOHeUHO Gombire IOoCIeA0BaTe/IbHOCTH.

TeopeMa 0 CXOAUMOCTHA MOHOTOHHBIX mocienosarensHocTel. Yncno dinepa.

PasnuuaHEie GOPMEI IOHOTEI MHOXECTBA NeficTBATENBHEX dncen (1emma Bope-
ns-Jlebera o MOKPHITHAX, JIeMMa Bonpuaso-BeitepmTpacca, KpHTEPHi Komu cxoauMo-
CTH IIOCNI€IOBATEIBHOCTH.

Bepxuuii 1 HIOKHAH IPEIebl OrpaHU4YEHHOH TOCTEeI0BATENBHOCTH 1 HX CBOMCTBA

(Dopma koHmpons — KOMNOKEUYM).

Tema 6. Juddepennnpyembie GyHKIHHA (2 9)
3aady, NPUBOAAIINE K TIOHATHIO IIPOU3BOHOM.
TTpousBonHad ¥ AUGGepeHIAPYEMOCTD. JnddepeHiman.
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TIpou3BOAHbIE HIEMEHTAPHBIX (YHKIIAHA.

IIpasuna nuddepeHEpoBaHUs.

CBs13b HENPEPHIBHOCTHA U I (epeHIUPYEMOCTH.

Casi3b I hepeHIMpoBaHus C ONepaHAMu Hall QYHKIHAMH.

Ipowusso;iHas o6paTHON QYHKIWH.

IIpou3BO{HEIEC BEICIIMX MOPSAIKOB.

DKcTpeMyMbl QPyHKIHH.

Jlemma ®epMa, OCHOBHBIE TEOPEMEI O MU (EPEHIHPYEMBIX GyHKOHAX (TEOPEMBI
Pomns, Jlarpamxka u Komm).

ITpasuna Jlomarans.

®opmymna Teiinopa ¢ ocrarkamu Ileano, Jlarpamka 1 Kormu.

Pa3jio)xeHue NEMEHTApHEIX QYHKIIMH.

MOHOTOHHOCT M 3HaK ITPOA3BOIHOM.

JlocTaTO4HBIE YCIIOBHS SKCTpEMyMa.

AJTOPUTM OTHICKaHUA IMI06aIbHOT0 S9KCTPEMYMA.

BrInykible QyHKIMH ¥ X CBOKCTBA, YCIOBHA BBITYKIOCTH. BrOTyKJIocTh 3I€MEH-
tapHEX GyHKIMA. HepaBeHCTBO MeHceHa U ero MPUIOKEHHS.

(Dopma KoHmpons — KOIOKEUYM).

Tema 10. HecoGcTBennbie HETErpaibl (2 1)

Heco6CcTBEHHEIE MHTETPAIBI ¥ MX CBOMCTBA.

VIHTerpupoBaHKe [0 YacTsAM H 3aMeHa IEPeMEHHOH B HEeCOOCTBEHHOM MHTETpale.
I'masHOe 3HageHue no Komm.

Kputepuit Kommm cxofuMocTH HeCOGCTBEHHOTO MHTETpaa.

AGcomoTHas ¥ YCIOBHAs CXOAUMOCTD.

INpu3HaK cCpaBHEHUS JJIsl MHTEIPAIOB OT MOJIOXHUTENIBHBIX GyHKIMH.

IMpusnak AGens-Iupuxiie i yCIOBHON CXOJUMOCTH.

(Popma KOHMPONA — KONIOKEUYM).

Tema 12. {unddepennupyembie GpyHKIHH MHOTHX NepeMeHHbIX 2 9)
JIuneiinsie GopMsl Ha R, rumepriiockocTs, oOmmil BU TMHEHHOH (hOpMBEL.
IuddepeaumpyeMocTh, IPOM3BOAHAS U €€ CBOHCTBA.

®opmyna Jlarpamxka.

YacTHbI€ IIPOU3BOJHEIE.

TlocTaTouHOe yCloBHe TuGPEPEHIUPYSMOCTH.

TpousBoHas N0 HAaIpaBIEHMIO, TPaIUEHT, €TI0 reoOMeTPU4IEeCKUH CMBICIL.
YacTHBIE IPOU3BOHEIE BEICIIHX IIOPAAKOB.

Teopema IlIBapia.

TomunowM Teiinopa, popmyna Teknopa.

KBanpaTudabie GOpMbI H HX MATPHIIBL.

3HAKOMOCTOSHHEIE KBapaTHaHEle GopMEl, kpuTepuii CunbBecTpa.
JloxanbHEIE SKCTPEMYMEBI GYHKIUH.

Heo6x0Mble YCIOBHS 3KCTPEMyMa, CTAOHAPHEIE TOUKH QYHKIMH.
JlocTaTOwHOE YCIOBHE IKCTPEMYyMA.

(Popma kOHMPOIA — KOTNOKEUYM).
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Tema 19. WnTerpax Pumana B R* (2 9)

Omnpeneneave uATerpana Pumana Ha MHOXeCTBe, u3mMepuMoM 1o JKopaaHy.

Heob6xomumoe yciioBre HHTErPUPYEMOCTH.

Kputepuu unrerpupyeMoct B TepMuHax cymm JlapOy.

Kiaccer naTerpupyemeix ¢pynxuuii. Kpurepuii JleGera.

CpolicTBa uHTerpana Pumana: MHTErpHpyeMOCTh Ha TIOAMHOXXECTBE, aIOUTHB-
HOCTb, TMHEHHOCTb, MOHOTOHHOCTD.

HepaBencTsa qyis uaTerpana.

Mepa nexapToBa IpOU3BEeACHHA H3MEPHMEIX MHOXKECTB.

Teopema 06 MHTerpase mo AeKapTOBOMY NPOM3BEACHHIO MHOXECTB (Teopema
®y6uHM) U ee CIeACTBHA.

(DPopma xonmpons — xonnoxkeuym).

KorTpoabubie paboTsi:
Tema 4. Ilpenen pynkumm (2 1)

1) 3ammImuTe onpeneNeHUe Ha A3bIKe «E€ — 6» CIEAYIOIIEro YTBEPKIACHU U
NpUBEIUTE COOTBETCTBYIOMMI npumep lim,,_, _, f(x) = —oo,
. 1
2) Ucnions3ys onpeneneHne MOHATHA Mpeeia, JOKAKHTE, YTO hrr21 = = 3
X—> X +

3) Hatinure npenensr:

1
fig( LHE 3T 2
a) x50 1-?-.7(.'24x 6) x_,% Insin x

In(1+5e5%)
In(1+3e2%)
4) Ha¥imure sksuBanestHyio B Buge A(x — 2)%,x — 2, ana QyHKIUM
fx) =2*—4+1g%(x - 1).

: : 1
B) lim,_, o r) lim,_, J cos x + arctg x cos? ok

(Dopma xonmpons — konmponvras paboma).

Tema 5. HenpepbiBabie pynxunn (2 9)

1. JlokasaTs o onpexenenuro, uro yukmus f(x) = —2x2% — 4
HEMpPEPRIBHA B TOYKE Xy = 3.
2. Hccnenosars QyHKIMIO Ha HENPEPEIBHOCTD, BEISICHUTH XapaKTeP TOUEK

paspeiBa ¥ IIOCTPOUTH I'paduK

, /4 /4
HT *ET7 " — 5
@Y =3 cgx, —g<x<0, b)y = lm =
arctgx, x=0.
3. Jlokasatk, 910 ypaBHeHue X° — 6x% + 3x — 7 = 0 UMeeT pelIeHus Ha OT-

peske [0,2].

(Dopma xonmpons — konmponvras paboma).
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Tema 8. Onpenesennbiii nuTerpas Pumana (2 4)

1. BrrauciuTe 1o onpeneneHuIo fol x dx.
2. Brruucnute
e?+1 1+1In( 1 16 T
+ In(x — X
f =1 dx; b)f V256 — x2 dx; ¢) f(3 - 2x) coszdx.
e+1 0 0
3. Brraucnute miommans GUryp, orpaHHYeHHEIX JTHHUSIMMU:

a) x =-2y% x=1-3y%
b) p=1(p=1), p=2cos3ep.
4, BrraMcnuTs JvHYy Dyrd KpHBOM

{x = 5(t —sint)

<t< .
y =5(1—cost) O<t<2nm

(Dopma kowmponsa — koumponvHas paboma).

Tema 13. {nddepennupyembie BeKTOpHbIe PyHKIHE (2 1)

X 0,0
1) Miccnenosats GyHKIEno f(x,y) =1 /5x +6y* (x,»)#(0,0)
O’ (x’y)=(0:0)

Ha HEMPEPHIBHOCTE U AU depennupyemocts B Touke (0,0).
2

2) Haittu muddepenmman orobpaxernus f :(x,y,z) - (xy, x_, zJ B Touke (1,1,2).
y

V4

3) Hatitu npousBoaHyto bynkuuu f(x,y,z) = arctg BTouke M(L1L,1) B

x2 + 2
HanpaBJIeHUH rpaguenTa GyEkmuu ¢(x, ,z) = In(x* + y* + z*) B aT0it TOUKE.
4) Ha¥ita MaTpuiry Sxoby koMmo3uuuu g o f oTo6pakeHuit:
fi(x,y)—> (ch(x2 + ), sh(xyz)) , g:(u,v) - (W +v, u+v?).
=y
. ———, (x,»)#(0,0)
5) Haiitu f7(0,0) pynxmmn f(x,y) =1 x* +y’ :
0, (x,¥)=(0,0)

6) MccnenoBaTs Ha SKCTpeMyM GyHKUMIO u =10+ 6y + 82 + xy — x> — y* — 227,

(Popma kowmpons — konmponvHas paboma).



Tema 14. Yucaobbie psigbl (2 1)

1. Haittu cymmy paga
6
] 36k%2 — 24k -5
2. HccinenoBath p;mm Ha CXOAHUMOCTD

2 Z 2 + c]:)7s+ .b) Z T ; C)Zkarcsm

) ;(—1)"th.

3. BAIMHCIHTE ¢ TOYHOCTBIO @ = 103 CyMMYy psna
(-1
- K'Qk+ 1)

(DPopma xonmpons — konmponvHas paboma).

Tema 23. UnTerpanl H psibl aHANHTHYECKHX QyRKIAIH (2 1)
Z A
1) @ynxumo f(z) =————— pasnoxuTh B paf Teiinopa B OKPECTHOCTH HYIA H
z'—z-—

HaWTH paauyc CXOOUMOCTH.
2

~2z
(z-1)°

2) Oyaxmmo f(z) = sinZ pa3noxuTh B psaf JlopaHa B OKPECTHOCTH TOYKH

z=1.

3) Oysxnmo f(z) = ﬁ—?) pa3noxuTh B psaj JlopaHa B OKpECTHOCTAX TO-
z-1)z-
9eK z=1, z=3, z=00 mB KOMBIE 1 <|z|<3.
4) Berauciuts HHTeraJIBI (KOHTYpEI OpHEHTHPOBAHEI B HAIIPABIEHUH IIPOTHB Ya-

. 4
sinzz z
COBOIf CTpeIku): | z- cos— dz, | —————dz, dz .
P ) lz'lfl z ‘[Z (z-1) J.1+zs

;zl=2
(Dopma konmpona — koumponvras paboma).

IIpuMeprasi TeMaTHKa JIaG0paTOPHLIX 3aHATH i

1 cemecmp

3ansatre Ne 1. BrickassiBanus. KBaHTOpEI OGIIHOCTH M cymiecTBOBaHMSA. MHOXe-
CTBa ¥ Ollepallii HaJi HUMH.

3amaTue Ne 2. JlekapToBO IIpOM3BEIeHHE MHOXECTB. BUHAPHEIE OTHOIIECHHMS.

3anarue Ne 3. Tlonsarue orobpaxenus (¢pynkimu). CropbeKius, MHBEKIHsA, OHeK-
uusa. O6paTtHOE OTOOpaXKEHHE.

3anatue Ne 4. OTHOMEHHE SKBUBAJICHTHOCTH, pedIeKCHBHOCTH, CHMMETPHYHO-
CTH, TPaH3UTUBHOCTH.
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Bangarue Ne 5. AKCHOMATHKA ¥ MOJIEIN MHOXECTBa AEUCTBUTENBHEIX uncen. Bax-
HeHllMe MOJMHOXECTBAa. I'paHMIBl YUCIOBBIX MHOXeCTB. OrpaHH4eHHBIC MHOXECTBa
TouHble rpaHMIBEl MHOXKeCTBa. TeopeMa Jlenekuna.

3amsatue Ne 6. IIpunnmn Apxumena. [103MIMOHHEBIE CHCTEMBI CUUCIICHU.

BausTre Ne 7. [ToHATHE O MOIIHOCTH MHOXECTBA, OCHOBHEIE MOIIHOCTU. Teopema
KanTopa 0 HEC4eTHOCTH KOHTHHYyYMA.

3anatue Ne 8. OrpaHudeHHBIe TOCIeNOBaTeNbHOCTH. IIpenen mocienoBaTeIbHO-
CTH ¥ €r0 CBOMCTBA.

3amarue Ne 9. IIpejen u onepauyy Haj IOCIENOBATENLHOCTAMH, IPENENbHBIN Ne-
pEXOJ B HEPaBEHCTBAX.

3anstue Ne 10. BeckoHedHO Maibie U 66CKOHEYHO OONBIIHE MOCICAOBATENLHOCTH.

3amatae Ne 11. TeopemMa 0 CXOAWMOCTH MOHOTOHHBHIX IIOCTEJOBATEIBLHOCTEH.
Yucno Diinepa.

SansTus Ne 12, 13. Pasnumansie GOpMBI ITOJHOTHEI MHOXKECTBA HEHCTBUTEIBHEIX
yucen (iemma Bopens-JleGera o mokpeITusx, teMMa bonbnano-BediepmTpacca, kpure-
puiit Komm cxomuMocTy mMocneoBaTeIbHOCTH.

3austue Ne 14. BepxHuii ¥ HYDKHUHN IIpeeibl OrPAaHHYEHHOH I10CIIEA0BaTEIHOCTH
¥ UX CBOMCTBA.

Samstue Ne 15. Onpenenenue npepena ¢yukuun mo Komm u mo Iefine. O6mue
cBoicTBa mpeaena ¢pyskiun. [Ipenen n onepanuy Hag QyHKIHAAMH.

3anaTtue Ne 16. IIpenen ¢pyHKIAM U HepaBeHCTBA. 3JaMe4aTeIbHBIE IPENCIIE.

BausaTue Ne 17. IMpenens Ha GeckoHEYHOCTH B OecKkoHedHRIe mmpezeibl. CHMBOIIEL
Xapmu u Jlannay.

3anaTue Ne 18. IIpenensr na 6eckoHEeTHOCTH U GeckoHedHbIe Npeenbl. CUMBOIED
Xapom u Jlanpgay.

BansTe Ne 19. Kpurepnit Komm cyimectBoBaHus npepena (GpyHKIHH. MOHOTOH-
Hele GpyHkuyy. CylecTBOBaHKEe OXHOCTOPOHHUX NPENENIOB y MOHOTOHHOH QyHKIMH

3anarue Ne 20. HenpepriBHOCTh GQyHKIIUM B Todke. JIOKanbHEIE CBOMCTBA HEIIpe-
PHIBHEIX (YHKIWMIf (OrpaHHUYeHHOCTH, COXpaHeH:e 3Haka) 1 apu(METHIECKHE ONepaluy
HaJ[ HeTIpepeIBHEIMU QyHKIuUsMH. HenmpephIBHOCTH KOMITO3HULIUH.

3ansatue Ne 21. Teopemnr Beitepmrpacca u Teopemsl bonsnano-Komu. Teopema o
HETIPEPEIBHOM 00pase oTpe3ka. PaBHOMepHas HempeprIBHOCTH, TeopeMa Kantopa. Ko-
nebaHue QyHKITHN.

3anstre Ne 22. Kputepuii rioGansHOM HETPEPHIBHOCTH MOHOTOHHOM QYHKIMHU K
KpHTEpHil B3aWMHOM OJJHO3HAYHOCTH HelpephIBHOM (yHkIu. Kiaccuduxauus paspsl-
BOB (yHKIMH. TeopeMa 0 MHOKECTBE TOUEK pa3phiBa MOHOTOHHOM QyHKIMH.

HenpeprIBHOCTD 3NIEMEHTAapHBIX QYyHKIMN U 3aMedaTeNbHEIE IIPEIEIEL.

3amatue Ne 23. 3amaqm, npuBOAAIIUE K MOHATHIO Npou3BogHOH. IIponsBoaHas u
maddeperupyeMocTs. Juddepenipan.

3anstie Ne 24. IlpousBoaHsie 3neMeHTapHEIX (PyHKimii. [IpaBuna auddepennn-
poBanui. CBA3b HEMIPEPRIBHOCTH U UG bepeHITMPYEMOCTH.

Ces3p auddepeHnMpoBaHus ¢ omepamuaMu Hajx ¢yHkiuamu. IIpousBognas o6-
paTHOM QyHKIMH. [TpoH3BOAHBIE BEICIINX ITOPAIKOB.

3ansatue Ne 25. DxcrpemyMnbl ¢yHkuuu. Jlemma depMa, OCHOBHEIE TEOPEMEI O
mabdepeHEpyeMbIX QyHKIUAX (Teopemsl Pois, Jlarpamxa u Komu). Ilpasuna Jlo-
IIATaNA.



3ausitue Ne 26. ®opmyna Teiinopa ¢ ocratkamu [leano, Jarpamxa u Koms.

Jansatde Ne 27. Pasnoxkenue 31eMEHTapHBIX GYHKIMHA.

Ranstre No 28. MOHOTOHHOCTD ¥ 3HAK MPOW3BOAHOM. JIOCTaTOYHBIE yCAOBHA 3KC-
TpeMyMa. AJIFOPATM OTHICKaHWs II06aIbHOTO 3KCTPEMyMA.

Bamstre Ne 29. Brmykisle QyHKIMM H MX CBOWCTBA, YCIIOBHA BBIITYKIIOCTH. Bei-
IIYKJIOCTh 3IEMEHTapHBIX QyHKumil. HepaBeHCTBO Mencena 1 ero mMpuIoKeHus.

3anste Ne 30. ITepBooGpasHas (yHKIHM, HEONpENENCHHBIH HHTErpam u ero
CBOMCTBA.

3anstie Ne 31. Tabiuia HeonpeaeIeHHBIX HHTETpaIoB 3JIEMEHTApHBIX GyHKITHH.

BamsaTue Ne 32. inTerpupoBaHue IO YacTSM H 3aMEHa TIEPEMEHHOM.

2 cemecmp

BamsTus Ne 1, 2. iHTerprpoBaHie pallMOHAaIbHEX byHKIH.

3anatue 3. MHTErpUpOBaHie HEKOTOPBIX UpPaIMOHATBHOCTEM.

BamsTue Ne 4. ITpuMeps! 3afad, TPUBOJAIINX K INOHATHIO MHTErpala. Omnpenene-
Hue uHTerpaia Pumana. Heo6xomumoe yclioBHE HHTETPHPYEMOCTH.

Banatue Ne 5. Kputepuy HHTEIPHPYEMOCTH B TEPMUHAX CyMM Hap6y. Knacce uH-
TETPUPYEMBIX (QyHKITHHA.

BansTie Ne 6. CBOMCTBa ONpENEIEHHOro MHTErpana. TeopeMsl 0 Cpe/iHeM 3Hate-
HUMU.

Bamatus Ne 7,8. ®opmyna Hetorona-Jleiibuuna. MHTerpuposanye no 9acriM M
3aMeHa IIEPEMEHHOM B OIPE/ICIEHHOM MHTETpase.

Banstie Ne 9. ®opmyna Teitnopa ¢ OCTaTKOM B BU/I€ HHTETpalla.

Bamarue Ne 10. JImMHA IPOCTPaHCTBEHHOH KpHBOH, ILIOIIAAb KpUBOJIHUHEHHOM
TparneIyy.

3anstue Ne 11. ILmomans mOBEPXHOCTH BpaICHHU.

Bausatue Ne 12. O61neM Tena BpameHus

Ransttre Ne 13. HecoBcTBeHHBIE HHTErPAEl M MX CBoiicTBa. IHTErpHpOBaHKE II0
qacTAM M 3aMEHa IIepeMeHHO# B HeCcOGCTBEHHOM HHTerpaie. I'JiaBHOe 3HateHHE IO
Kommm. Kpurepuii Koy cXoIuMOCTH HECOOCTBEHHOIO HHTETpAJIa.

BansTie Ne 14. AGcomoTHas M yclIoBHas CXOXUMOCTb. IIpu3HaK CpaBHEHHS i
MHTETpaoB OT NONOXHUTENbHEX (yHKuwmid. IIpu3nak AGens-Jlupuxie s yCIOBHOH
CXOJUMOCTH.

3amsTre Ne 15. MeTpuKa, mapsl, OTKPEITEE MHOXECTBA. BHYTpEeHHHE TOIKH MHO-
JEeCTBa, BHYTPEHHOCTS. [Ipe/iebHEIEe ¥ N30IMPOBaHHEIE TOYKH MHOXECTBA. 3aMKHYTHIE
MHOX€ECTBa, 3aMbIKaHUe, rpanuna. TeopeMa NBOACTBEHHOCTH OTKPLITHIX M 3aAMKHYTBIX
MHOXecTB. KOMITIaKTHEIE U CBA3HBIE MHOXECTBA.

3anatusg Ne 16, 17. Ilpeaen nocieoBaTeIbHOCTH H GbYHKIIMM B METPHIECKOM IIpO-
crpancTBe. HempephIBHOCTh (QYHKUMH Ha METPHIECKOM IPOCTPaHCTBE. I'mobanpHEIN
KpuTepHii HerpepsBHOCTH. OrpaHHdeHHEIe MHOXecTBa. [locnenoBaTelbHOCTE Kommy,
HOJIHOTa METPHYECKOrO IPOCTPaHCTBA. 3aMKHYTHIC IIApEl, TeopeMa Kantopa o BIIO-
YEHHBIX 3aMKHYTHIX MIapax.

3austie Ne 18. EBKIMI0B0 IPOCTPAHCTBO: CKAJLIPHOE IPOM3BEACHNUE H €TI0 CBO#-
crBa, HepapercTBo Komm-Byrsaxosckoro-1lIsapua, HopMa, KOOpAUHATHAA CXONUMOCTE,
NoNHOTA, BakHeinme moamuoxkecTsa. Teopema ['edire-boperns.
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Bauatus Ne 19,20. HenpepriBable (QYHKIIMM Ha METPHUYECKHX IPOCTPAHCTBaX.
TeopeMbI 0 HepepbIBHOM 00pa3e KOMIIaKTa U CBI3HOIO MHOXeCTBa. PaBHOMEpHO He-
[pepsIBHEIE QYHKIMM Ha MeTpU4ecKoM npoctpaHcTse. TeopeMa Kantopa o paBHOMEp-
HOH HEIPEPLIBHOCTH.

SansTie Ne 21. JIuneitnsie GopMsI Ha RY, THIEPILIOCKOCTE, O6GIIMI BUA IMHEHHOM
dopmel. JuddepermupyeMocTs, IPOoN3BoAHAS U ee cBoicTBa. PopMyna Jlarpamka.

3ansTie Ne 22. Yacturle npoussoausle. Jlocrarousoe ycnosue auddepeHnupye-
MocTu. IIporsBonHas Mo HaIpaBJIeHHIO, TPAJUEHT, ero reoMeTpudecKuii cMeICH. YacT-
HbIE IPOU3BOAHEIE BRICLINX NOpAaKkoB. Teopema IllBapna.

3anstue Ne 23. TlomaoMm Teitnopa, popMmyna Teitnopa.

3anstus Ne 24, 25. KBagparwgHsle (OpMBI M WX MaTpHIbl. 3HAKOIIOCTOSHHBIE
KBafipaTHUHElEe (GOpMEI, Kpurepuit CunpBecTpa. JIOKanbHBIE 3KCTPEMYMBI QYHKIMH.
Heo0OxoquMEIe YCIIOBHA 3KCTpPEMyMa, CTalMOHapHbie Touku (pyHkumd. [ocraTouHoe
YCIIOBHE DKCTpPEMyMa.

3anstie Ne 26. BekropHele hyHKIMH, KOMIIOHEHTHL. JIMHE#HbIe 0TOOpaXEHUH U3
R"BR". TuddeperumpyeMsie BEKTOPHBIE QYHKITHH.

3anatusa Ne 27, 28. CpoiicTBa MPOU3BOAHON U CBS3b C IPOU3BOAHEIMM KOMIIOHEHT.
Marpuna SAxo6u. IIpoussoaHas KOMIIO3UITHN.

3ausitie Ne 29. 'omeomopdusm. Teopema Bpayepa. Teopema 06 ob6paTHo# GyHK-
1007078

3ansatue Ne 30. Teopema o HessBHOH GyHKMH. DOpPMYNE! A ONpeAeIeHH s IIPO-
M3BOJHBIX HEABHON QYHKIUH.

3 cemecmp

3anstue Ne 1. Psan, cnaraemele psija, 4acTHEIE CyMMEL CxopsmiMecs U pacxoms-
nmecs paasl, cymMa papa. OcraTku psfa, CBA3b CXOAMMOCTH OCTATKOB CO CXOIHMMO-
cThio psapa. Onepanym Hap cxonsmmmMucs psaaamu. Heo6xommoe yclIOBHE CXOIUMOCTH
pana. Kpurepuii Komm.

3anatue Ne 2. ITomoxuTelbHEIE PSABL, KpuTepui cxoxuMocTy. IIpu3Hak cpaBHe-
HHUA 4 ero paznugHble ¢popMmeil. ITpu3nak Komm. Teopema Kymmepa. IIpu3naxu Janam-
6epa, Paabe, beptpana, I'aycca. nTerpanbaeiii npusHak Komm.

3ansTre Ne 3. AGCOMIOTHAA M YCIOBHAs CXOAUMOCTD, CBA3b Mexay HuMH. [Ipeob-
pasoBanue A6ens. [IpusHaku AGemns u Iupuxie. Pagsr JleitOnumna.

3ansaTue Ne 4, ACCOIHATHBHOCTh 1 KOMMYTAaTHBHOCTh B TEOPHHU PSAAOB. Y MHOXeE-
HHe psAAoB, Teopema Komu o npousBeeHuH abCOMIOTHO CXOASIUXCS PSAAOB.

3ansTue Ne 7. PaBHOoMepHas cxoguMocTh, kputepuit Komm. Teopema o nepecta-
HOBKE NpeAeNbHBIX TePEXOHO0B.

3anstue Ne 8. Ilpuznaxu Beitepmrpacca, AGens u Jlupuxiie paBHOMEPHOR CXOAM-
MOCTH PSJIOB.

3ansatue Ne 9. HenpepriBHOCTS, AU HEPEHIIMPYEMOCTh, HHTETPHPYEMOCTb CyMMEI
psana. Teopema Junn.

3anstue Ne 10. Teopema Beitepmitpacca o nmpubnmxeHun anreOpandeckuMy I10-
JUHOMaMH.

3austue Ne 11. TpuroHomerpudeckas cuctema, psanel @ypee. MHTerpaibpHbie
npeacraBieHus i cyMMm Dypee.



3anatue Ne 12. Jlemma Pumana-JIe6era. IpuHimn nokanu3anuy. YCIOBUS CXOIU-
MocTH psfia @ypbe B To4uke. [Ipusnak [Juuu-Jlunmuna paBHOMEPHOM CXOTMMOCTH pi-
noB @ypre. Teopema dupuxie-XKoppaua.

3amsTus Ne 13. DnemenrapHast Teopus. Heco6CTBEHHEIE HHTEIpAEl OT rnapamer-
pa: HeNIPepPBIBHOCT, HU(GEPEHIIPYEMOCTE, HHTEMPUPYEMOCTb.

3amstue Ne 14. Muterpan BepostHocTedi W mHTerpan JJupuxie. [amma- u Gera-
dyHkIUM Diiepa.

3anatue Ne 15. Tloctpoerme Meprl JKopiaHa Ha €BKIMAOBEIX [IPOCTPaHCTBaX.
Kpurepuu usmepumoctd. IIpuMephl: miomans KpUBONMHEHHOH Tpaleldy, IUIOWAb
Kpyra, 94cIIo ITH, Heu3MepuMoe 1o JKopaaHy MHOMXECTBO.

3ansaTtue Ne 16. Csoiictea Mepsl XXopaana (MOHOTOHHOCTH, aJTUTUBHOCTD, Cy6a-
JUTHBHOCTB).

3anarue Ne 17. Onpenenenue unrerpana Pumana Ha MHOXeCTBe, HU3MEPUMOM IIO0
Jopnany. Heob6xonnuMoe yclioBrue HHTErPHPYEMOCTH.

3amsTrst Ne 18, 19. KpuTepun MHTErpHpYeMOCTH B TEPMUHAX cymMm apby. Knac-
ChI HHTErpuUpyeMEIX dyHKiwit. Kpurepnii JleGera.

3anstus Ne 20. CpolictBa HHTerpana PumaHa: MHTErpHPYEMOCTb HA MOIMHOME-
CTBE, aJIUTUBHOCT, TMHEHHOCTh, MOHOTOHHOCTE. HepaBeHcTBa /151 MHTerpana.

3anstue Ne 21. Mepa iexkapToBa IPOM3BEIEHAS H3MEPUMBIX MHOKECTB.

3ausatue Ne 22. Teopema 06 uHTerpase Io JIEKapTOBOMY IIPOM3BEAEHHIO MHO-
xecTB (Teopema DyOUHH) U ee CIEeACTBHS.

3anarue Ne 23. ITonoxwuTenbHas OpHEHTAIMA IIOCKOTO KoHTypa. ®opmyna I'pu-
Ha. OfHOCBsI3HEIE 061acTH.

3anatue Ne 24. Brraucienue miomageif ¢ 1OMOLIBIO KPHBOJIMHEHHOro0 HHTErpaa.
YCIIoBHA HE3aBHCHMOCTH KPHBOINHEHHOTO MHTErpaa OT Iy TH.

3ansarue Ne 25. IToBepXHOCTH, IUIOMANb TTOBEPXHOCTH. Hopmans 1 xacarensHas
IUIOCKOCTh K ITOBEPXHOCTH, OPHEHTAL.

3anarue Ne 26. TIoBepXHOCTHBIE MHTErpaibl MEPBOTO U BTOpOro pona. @opmyisi
Croxkca u I'aycca-Octporpanckoro. Teopus mos.

3austust Ne 27-30. Ananurrdeckue GyHKINM U COOTBETCTBYIOIIME UM KOH(POPM-
HEIE 0TOOpaXeHus. DleMeHTapHbIe aHATMTHIECKHE (BYHKIIHH.

3anstus 31. VHTerpupoBanwe (yHKIMH KOMILIEKCHOTO nepemenHoro. HMure-
rpajipHas Teopema Komm u dopmyna Komm.

3austus 32. Pap Teitnopa. Psan Jlopana u 0co6ble TOYKH OJHO3HATHOTO XapakTe-
pa.

3ansTus 33. Teopust BEYETOB U € IPHIIOKEHUSL.
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Onucanne HHHOBANHOHHRLIX MOAX0A0B H
METOAOR K IMpEeNoiaBaHHIo yﬂneﬁmox‘i JAHCIMIJIHHbLI

Ilpu opranusaimua  o6pa3oBaTeNnbHOrO MpoIecca HCHONB3YEeTCS HpaKMUKOo-
OpUEHMUPOBAHHbLIE NOOX00, KOTOPHIH MpeIoiaraer:
— OCBOEHHME cofiepaHue 00pa3oBaHus depe3 penIeHUs MPaKTHIECKUX 3a1ad;
— npuobpeTeHre HaBHIKOB Y((EKTHBHOIO BHIIONHEHHS pPa3sHBIX BUIOB IpodeccHo-
HaIbHOH JesATETHHOCTH;
—~ OpUEHTAII0 Ha I'eHepUpOBaHHWE HIEH, peaM3alidio IPYIIOBBRIX CTYyAEHYECKUX
IIPOEKTOB, Pa3BUTHE HPEIIPHHHMATENHCKOH KYJIBbTYPHI;
— UCTIONB30BAHUIO NPOLEAYP, CLIOCOG0B OLIEHMBaHUA, GHUKCHpYIomuX chopmupo-
BaHHOCTH NPO(ECCHOHATBHBIX KOMIIETEHIIUAM.

MeToguueckue peKOMeHIAHH
0 OPraHH3aANHH CAMOCTONTEILHOH PaboThl 00y4aloMHXCH

Jlns opraHu3alii caMOCTOSATENBHON paboThl CTYIEHTOB MO Y4eOHON IUCIUILUIMHE
«MareMaTHY6CKUN aHaJIW3)» UCHONB3YIOTCSA COBPEMEHHBIE HH(POPMAIIMOHHEIE PECYPCHIL:
pasMemaercss Ha oO0pa3oBaTenbHOM HOpTale KOMIUIEKC Y49eOHBIX M ydebHo-
METOAUYECKHUX MaTepHaloB (yae6HO-nporpaMMHEIE MaTepHalbl, yae6HOe H3naHue s
TEOPETUIECKOTO M3YdEHUS NUCIMIUINHEI, MaTepHalbl TEKYIIEro KOHTPOJIS U TeKyIneit
aTTecTallvy, NMO3BOJIIONTUE ONPENEINTh COOTBETCTBHE yIeOHOM AeaTeNbHOCTH 00yda-
fomxcs TpeboBaHMsM 06pa3oBaTeNbHBIX CTAHIAPTOB BEICHIET0 00pa30BaHUA U y4eO-
HO-ITPOI'PaMMHOM JJOKYMEHTAllUH, B T.4. BOOPOCH! IJI1 IOATOTOBKH K 3a9eTy, 3K3aMeHy,
3aJJaHysd, BONIPOCH! Ui CAMOKOHTPONS M Jp., CIINCOK PEKOMEHAYyeMOW IUTEepaTypHhI,
UH(QOPMAITHOHHEIX PECYPCOB H JIIp.).

Ilpu cocraBneHMyr UHIMBUAYAIBHBIX 33JaHUH MO y4eOHOM AUCLUIUIMHE 3aaHus
pacroaraloTcs B IIOpsAAKE BO3PACTAHUSA UX CIIOKHOCTH: 3aJaHuA, GOpMUpYIOMHUe HO-
CTaTOYHEIC 3HAHUA 110 U3y9eHHOMY y9eOHOMY MaTepHally Ha YPOBHE y3HaBaHUS; 3aja-
HYsA, GOPMUPYIONIHE KOMIIETEHIIMA Ha YPOBHE BOCIIPOM3BEACHHUS; 3afaHusi, HOpMHUpY-
IOIIHE KOMITETEHIIMM Ha YPOBHE IPUMEHEHHUS NOMYIEHHBIX 3HAHUH.

IlpumepHbIii NepevYeHb BONPOCOB K IK3aAMEHY

1 cemecmp
. BrickasriBaHus. KBaHTOpE OOMIHOCTH M CYIIECTBOBAHUS.
. MHoxecTBa 1 onepanyuy HaJ HAMH.
. JexaproBo npousseneHne MHOXXECTB.
bunapasie otHomenn. ITonaTre orobpaxkenus ((yHKIHH).
Cropbekuus, HHbeKIHs, OHeKIH.
O6patHoe oToGpakeHHe.
OTHoImeHne 3KBUBAIEHTHOCTH, Pe(IEKCHBHOCTH, CUMMETPHYHOCTH, TPaH3M-
THBHOCTH.
AxcroMaTrHKa ¥ MOJIeTH MHOXECTBA AeHCTBUTEIBHEIX YHCEN.
9. Baxwueiilnme nMoaMHOXECTBA.

NV AW

®
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.

25.

26.
27.
28.

29

.

30.

31

I'paHHUIIBI YUCIIOBEIX MHOXECTB.

OrpanudeHHblE MHOXECTBa.

TogHEBrIe rpaHUIIE] MHOXKECTBA.

Teopema JlemexuHana.

IIpuntwn Apxumena.

ITo3uITMoHARIE CUCTEMB! CUUCTICHHU.

IloHaTHE 0 MOIHOCTH MHOXXE€CTBA, OCHOBHEIE MOIITHOCTH.

Teopema KanTopa 0 HECIETHOCTH KOHTHHYYMA.

OrpaHu4geHHBIE T10CIIEA0BAaTENbHOCTH.

IIpexen mocnenoBaTENLHOCTH U €10 CBOMCTBA.

IIpenen u onepanyy Haj MOCIENOBATEIBHOCTIMY, IIPEACIBHBIN [IEPEX0] B He-
paBEHCTBax.

BeckoHeuHO Majible ¥ 6ecKOHEIHO GOJBIINE TOCHEI0BATEILHOCTH.

TeopeMa 0 CXOUMOCTH MOHOTOHHEIX ITOCIE0OBATEIBHOCTEH.

Uucno Diinepa.

Paznugnsie GOpMEI IIOJIHOTE MHOXKECTBA JEHCTBHTENBHEIX 4Hcen (JeMma bo-
pens-JleGera o MoKprITHAX, leMMa Bonsnano-Betiepmrpacca, kpurepud Komm
CXOJMMOCTH ITOCIIEI0BATENBHOCTH.

Bepxuuil 1 HHXHUN IIpeNelTHl OrPaHYEHHON MTOCIIET0BATENLHOCTH U HX CBOM-
CTBa.

Ompexenenue npegena ¢ynkiun no Komm u o I'ekine.

O6mpue cBoiicTBa mpeena QyHKIHH.

ITpenen u onepaiyy Hax QYHKIHAMM.

Ipenen pyHKIMU ¥ HEpaBEHCTBA.

3ameuaTenbHbIE IIPEeIEL.

. Ilpenensl Ha 6eCKOHEYIHOCTH U GeCKOHEYHBIE TIPENEIHI.
32.
33.
34.

35.
36.

37.
38.
39.
40.
4].
42.

43.

44,
45,
46.
47.

CumBonsl Xapay u Jlannay.

Kpurepuit Komw cymecTBoBanmns npejena QyHKIUH.

MoHoronHbse QyHKIMH. CyImecTBOBaHHE OJHOCTOPOHHUX IPENENIOB Y MOHO-
TOHHOH (QYHKIIHH.

HenpepriBHOCTS QYHKIIMM B TOYKE.

JloxasHEIE CBOMCTBA HEMPEPBIBHBIX (PYHKIMH (OTpaHUYEHHOCTh, COXpaHEHHE
3HaKa) ¥ apupMeTHIeCKHE ONepalyy HaJl HeIPEPhIBHBIMUA QYHKIHMIMH.
HenpepsIiBHOCTH KOMIO3ULIMM.

Teopemsl Betiepmrpacca u TeopeMsl bonsnano-Komm.

Teopema o HenpephIBHOM 06pa3e oTpe3Ka.

PaBHOMepHas HeNpepRIBHOCTh, TeopeMma KanTopa.

Kone6anue GpyHkumu.

Kpurepuii rno6ansHoil HenmpephIBHOCTH MOHOTOHHON GYHKIMM M- KPUTEPHH
B3aMIMHOM OHO3HAYHOCTH HENPEPHIBHOHN (QYHKUHH.

Knaccudukarus pa3peiBoB GyHKIHHA. TeopeMa O MHOXXECTBE TOYEK pa3phiBa
MOHOTOHHOH (QYHKIIHH.

HenpeprIBHOCTD 3lieMeHTapHBIX QYHKIMY U 3aMedaTeIbHbIe ITPEAEIIBL.
3afawu, NPUBOASIIME K TOHATHIO IIPOU3BOIHOM.

[IpousBozHas i nupdepenmupyemocts. quddepenuan.

TIpou3BOMHEBIE 3JIEMEETAPHBIX QYHKIUN.
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48. Tpaswna guddepeHIApOBAHHS.

49. Cps3b HENMPEPHIBHOCTH ¥ AU HepeHIUPYEMOCTH.

50. CBs3b AuddepeHIHPOBaHNS C OTIepalsaMH Ha/l GOYHKIUAMH.

51. ITpoussopHas 06paTHOH GYHKIMH.

52. ITpou3BOAHEIE BEICIIUX HOPSIKOB.

53. DxcTpeMyMEl QYHKIHH.

54. Jlemma Depma, OCHOBHEIE TEOPEMBI O AM(QepeHIHPYEMBIX dyuxuuax (Teo-
pemel Poms, Jlarparka u Kommm).

55. IlpaBuna Jlommrans.

56. ®opmyna Teiinopa ¢ ocratkamu [Teano, Jlarparka u Komn.

57. Pa3o)eHHe SIEMEHTAPHEIX QYHKIHH.

58. MIOHOTOHHOCTH ¥ 3HAK IIPOM3BOIHOM.

59. JlocTaTo9HEIE YCIOBHS SKCTpEMyMa. ANTOPHTM OTBICKAHHS r106ajibHOrO JKC-
TpeMyMa.

60. Brimykisle (yHKIIMA 1 MX CBOHCTBA, yCIIOBUA BRITYKIIOCTH.

61. BEIIyKIOCTh 3J€MEHTapHEIX (QYHKIMH. HepaBeHCTBO Mencena ¥ ero mpuio-
KEHUS.

62. TlepooOpasHast GyHKIMH, HeoIpe/IeICHHEIA HHTErpas i ero CBOKCTBA.

63. Tabmuna HeolpeJeJeHHBIX HHTETPaJIOB 3JIEMEHTapHbIX GyHKUHAH.

64. VlaterpupoBaHue 110 9acTAM ¥ 3aMeHa TIepeMEeHHOH.

2 cemecmp
HuTerpupoBaHye palliOHATIbHEIX GyHKLIWH.
VIHTerpupoBaHye HEKOTOPBIX HPPAMOHAIBHOCTEH.
TTpumepsl 3aa4, NPUBOIAIUX K NOHATHIO HHTEIpAa.
Omnpexnenenne AHTerpaia Pumana.
Heo6xonuMoe ycioBre HHTETpAPYEMOCTH.
KpuTepry HHTETPUPYEMOCTH B TEPMHUHAX CYMM Hapby.
Kacchl HHTErPUPYEMBIX QYHKITHHA.
CBolicTBa OIpeeIcHHOI0 HHTerpaa.
. TeopeMsl 0 cpe/iHEM 3HAYCHHH.
10.®opmyna HroroHa-Jleii6Huwa.
11.WHTerpupoBaHue 10 9acTiM U 3aMEHa IIEpEMEHHOH B OINPE/ENIEHHOM HHTerpa-
ze.
12.®@opmymna Tefinopa ¢ 0OCTaTKOM B BUC HHTETpajia.
13.Jl;mMHa IPOCTPaHCTBEHHOH KPUBOH.
14.IInomans KpHBOIMHEHHOM TPaNEIHH.
15.I10m180b HOBEPXHOCTH BpamICHH.
16.06nemM Tena BpallleHH:.
17.HecoGCTBEHHBIE MHTErPATIE] M MX CBOMCTBA.
18.iuTerpupoBaHue 0 4acTsM M 3aMeHa IIepeMeHHON B HECOOCTBEHHOM HHTE-
rpaie.
19.I'naBHOE 3Ha4enye no Korm.
20.Kpurepuii Konm cXoauMoCTH HecOOCTBEHHOI0 UHTErpaa.
21.A6comoTHas ¥ yCIIOBHAsA CXOAUMOCTb.
22 .Tlpu3Hak CpaBHEHH /I HHTETPAJIOB OT MOJIOKHUTEILHBIX (hYHKLIVIHN.

VNGV AW
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23.Ilpuznak AGens-Iupuxie s YCIIOBHOM CXOAMMOCTH.

24 Mertpuxka, mapbl, OTKPEITEIE MHOYKECTBA.

25.BHyTpeHHUE TOUKN MHOXECTBA, BHYTPEHHOCTb.

26.IIpenensHEIe H U30JUPOBaHHEIE TOYKH MHOXECTBA.

2'7.3aMKHyThIe MHOXECTBA, 3aMbIKaHHE, TPAHHIIA.

28.Teopema JBOHCTBEHHOCTH OTKPHITHIX M 3aMKHYTEIX MHOXECTB.

29.KoMmakTHBie U CBI3HBIE MHOXECTBA.

30.Ilpenen mocienOBaTENbHOCTH U QYHKIUH B METPHYECKOM IPOCTPAHCTBE.

31.HempepriBHOCTEL QyHKIMHE Ha METPHIECKOM IIPOCTPAHCTBE.

32.I'mobanbHEI KpUTepUii HEMPEPBIBHOCTH.

33.0rpaHueHHBIE MHOXKECTBA.

34.ITocnenoBarensHOCTH KoMy, IOMHOTa METPHYECKOTO MIPOCTPAHCTBA.

35.3amxHyTHIEe maphl, TeopeMa KanTopa 0 BIOXXEHHEIX 3aMKHYTEIX IIapax.

36.EBKIINI0BO IPOCTPAHCTBO: CKAJISAPHOE IIPOM3BEIEHHE M €ro CBOMCTBa, Hepa-
BeHCcTBO Komm-Bynsakosckoro-IlIBapia, HOpMma, KOOpAWHATHas CXOIWMOCTb,
MOJNHOTA, BaXKHEHMe moaMHOXKecTBa. Teopema I efine-bopens.

37.HenpepsiBHEIE QYHKIUH Ha METPHIECKHX IIPOCTPAHCTBAX.

38.TeopeMsl 0 HeNpephHIBHOM 00pa3e KOMITAKTa M CBA3HOI'O MHOYKECTBA.

39.PaBHOMEpPHO HeTIpephIBHEIE (DYHKIIHH Ha METPUIECKOM IIPOCTPAHCTBE.

40.Teopema Kanropa o paBHOMepHOii HENPEPHIBHOCTH.

41.JIuneinsie GopMsI Ha RY, rHIepILIOCKOCTS, OGIIMIA B IMHEHHON ¢$hOpMEL.

42. TudbdepeHmmpyeMoCTh, TPOU3BOAHAS U €€ CBOMCTBA.

43.Dopmyna Jlarpamxa.

44.YacTHsle nmponsBoaHkie. JlocTraTogHoe yciioBre AU (PepeHIHPYyEMOCTH.

45.IIponsBonHas 1o HaNpaBlIeHNIO, TPAUEHT, ET0 T€OMETPHYECKHUIT CMEBICII.

46.YacTHbIe MPON3BOAHEIE BEICIINX ITOPAIKOB.

47.Teopema IlIBapna.

48.TTonurom Teiinopa, popmyna Teitropa.

49.KBagpaTudaHbie GOpPMEI X MX MATPHIIEL

50.3HaKonoCTOSHHEIE KBapaTHIHEIE (POpMEL, KpuTepuii CHIbBeCTpa.

51.JIoxansHBIE SKCTPEMYMBI (PYHKIINH.

52.Heob6xoquMeIe yCIOBHS 3KCTPEMyMa, CTallHOHAPHEIE TOYKH (DYHKIIHH.

53.JlocTaTo9HOE YCIIOBHE 3KCTPEMyMa.

54.BeKTopHEIE (PYHKIIMH, KOMIIOHEHTEI.

55.JInneitnrie orobpaxenuii u3 R" B R™.

56./luddepeHippyeMuie BEeKTOpHEIE (YHKIMH.

57.CpoiicTBa IPOU3BOXHOM U CBA3H C IIPOM3BOAHBIMU KOMIIOHEHT.

58.Marpuna Skobu.

59.IlpousBoaHas KOMITO3UIIHMH.

60.I'omeomopdu3zm.

61.Teopema Bpayepa.

62.Teopema 06 obpaTHO# GyHKIIHY.

63.Teopema 0 HEBHOH (PYHKIIHH.

64.@opMyIIel IJIs OIpeeIeHHs IIPOU3BOJHEIX HEABHOM (YHKIIHH.

65.Psn, cnaraeMsie psia, YacTHbIE CYMMBI.

66.Cxomsituyecs U pacXOAsIIUecs pAbl, CyMMa psja.
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67.0cTtaTkm psana, CBA3b CXOAWUMOCTH OCTaTKOB CO CXOTHMOCTBIO PAAA.
68.0Onepamyu HaJ CXOOANIAMHUCS PAAAMH.

69.Heobxomumoe yciioBUe CXOAMMOCTH psAa.

70.Kputepmit Komu.

71.IlonoxuTenbHEIE AL, KPUTEPHH CXOAMMOCTH.

72.JIpu3HaK CpaBHEHUS U €T0 Pa3IMIHEIE GOPMBL.

73 .IIpn3nak Komw.

74.Teopema Kymmepa.

75.I1pusnaku [lanambepa, Paabe, beprpana, I'aycca.
76.AnTerpanbHblii mpu3Hak Komm.

77.A6cOOTHAsA U YCIOBHAs CXOQHUMOCTb, CBA3b MEXIYy HUMH.
78.I1peobpazoBanue Abens.

79.Ilpusraxu AGens u Jupuxie.

80.Panmer JleitOouuna.

81.AcConMaTUBHOCTS 1 KOMMYTATUBHOCTE B TEOPHH PSJIOB.
82.YMHOXeHMe panoB, TeopeMa Komu o mpousBeeHUH aGCOMOTHO CXOMAIINXCH

PAAOB.

3 cemecmp
1. PaBHOMepHas cXO0QUMOCTh, KpuTepuil Komm.
2. Teopema 0 nepecTaHOBKE MPEACILHEIX IIEPEXOIOB.
3. Ilpusnaku Beitepmrpacca, AGens u Jlupuxie paBHOMEpHOM CXOTUMOCTH pi-
IIOB.
4. HenpepsIBHOCTh, AuGGepeHIpYyeMOCTb, HMHTETPHPYEMOCTh CYMMEI psla.

Teopema JIunu.

5. Teopema BeiiepinTpacca 0 npubiKkeHnH anre6pandecKuMy ITOTHHOMAaMH.

6. TpuroHomerpudeckas cucrema, paasl Pypse.

7. WHTerpansHBIE IIpeAcTaBIeHU A cyMM Dypee.

8. Jlemma Pumana-Jlebera.

9. IlpuHimn JoKaiW3auy.

10. Ycnosusa cxogumoctu psaga Oypee B TOUKE.

11. Ipusnak Juau-JIummmna paBHOMEpHOR CXOAUMOCTH psaoB Dypee.

12. Teopema upuxie-XopaaHa.

13. DneMeHTapHas TEOpUs.

14. Heco6CTBEHHEIE MHTETPAILI OT IapaMeTpa: HenpepsIBHOCTD, MU depeHIupy-
€MOCTb, UHTETPHPYEMOCTb.

15. AnTerpan BeposiTHOCTEH U UHTETpal JIMpuxiie.

16. 'aMmma- u 6eta-QyHKIUK Ditnepa.

17. Tlocrpoerne Mepsl JKopaaHa Ha €BKIIMIOBBIX IIPOCTPAHCTBAX.

18. Kpurepuu u3MepuMOCTH.

19. TIpuviephl: IOIIANh KPABOIMHEHHON TpalelyH, IUIOIMaAb Kpyra, YHUCIO I,
HensmepuMoe 1o JKopaaHy MHOXECTBO.

20. Croiictsa Mepsl JKopaana (MOHOTOHHOCTb, 8JTUTUBHOCTD, Cy0aaqUTHBHOCT).

21. Onpenenenue uuTerpana Pumana Ha MHOXeCTBe, m3MepuMoM 110 JKopaaHy.

22. HeobxoauMoe yCI0BHE UHTETPUPYEMOCTH.

23. KpuTtepuu MHTErPpUPYEMOCTH B TepMHUHaX cyMM JlapOy.
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24.
25.

26.
27.
28.

29.
30.
31.
32.
33.
34.

35

40.
41.
42.
43.
44.
45.

Kunaccs! uaTerpupyeMerx (pyukumii. Kpurepuii JleGera.

CaoiicTBa MHTerpana PuMana: HHTEIpHPYEMOCTh Ha IIOJMHOXKECTBE, aJ/INTHB-
HOCTbB, TMHEHHOCTH, MOHOTOHHOCTB.

HepagernctBa s UHTErpaa.

Mepa JekapToBa MPOU3BeAeHUS H3MEPHMBIX MHOXECTB.

Teopema 06 MHTerpajie 1o AEKapTOBOMY IIPOH3BEIECHHIO MHOXECTB (TeopeMa
®yOusm) U ee CIeACTBHI.

ITonoxuTensHas OpHEHTAIUS INIOCKOro KOHTYpa.

®opmyna 'puHa.

OnHOCBA3HBIE 00TacTy.

Brrarcienye Iiolaaei ¢ IoMOINbI0 KpHBOJITHHEHHOIO HHTETpaa.

YcioBUs HE3aBHCHMOCTH KPHBOJIMHEWHOIO MHTETpaa OT IyTH.

IToBepXHOCTb, ILIOMAAEL HOBEPXHOCTH.

. Hopmauns 1 kacaTenbHas INIOCKOCTE K IOBEPXHOCTH, OPUCHTAIIMS.
36.
37.
38.
39.

IToBepXHOCTHBIE HHTETPANIb] IEPBOI'O ¥ BTOPOT'O poja.
®opmysl Crokca u I'aycca-Octporpasickoro.

Teopus nomus.

AnanuTHgeckue (GYHKIME U COOTBETCTBYIOHMe MM KoH(pOpMHEIE oTOOpaxe-
HUSL.

DneMeHTapHEBIE aHATHTHIECKAE QYHKIMH.
HnrerpupoBanue QyHKIHE KOMIUIEKCHOT'O IIEPEMEHHOTO.
WnTterpansuas Teopema Konm u dpopmyia Komm.

Psan Teitnopa.

Psan JlopaHa 1 ocobble TOYKHM OAHO3HAYHOI'O XapaKrepa.
Teopus BBIUETOB M €€ IPHIIOKEHHUS.



MPOTOKOJ COTJIACOBAHMS YYEFHOM IMPOTPAMMBI YBO

Hazpanue yue6HOM HazBanue IIpennoxenus Pemenue, mpuHs-
JTUCIUTLIHHEI, Kadenphn 06 n3MeHeHHIX B | Toe KadeapoH, pas-
¢ KOTOpOH coAep)KaHuH pabotaBimeii yue6-
TpebyeTcs coriacoBa- y4e6Ho# npo- HYIO IIporpamMmy (c
HUE rpaMMEbI yKa3aHHWEM AaThl U
y4pexacHus HOMepa MPOTOKOJ1a)
BEICIIIETO
obOpa3zoBaHus 110
y4eOHOM TucIy-
IUTHHE
1. Anrebpa u Teopus kadenpa anre6- | HET BHOCHTH U3MEHEHHUS
gHCel pPHl ¥ 3aIUTH He TpebyeTtcs
uHpOpMaIUU (npotokoxn Ne 9 ot
23.03.2020)
2.I'eomeTpust kadempa  reo- | HeT BHOCHTH U3MEHEHHS
METpUH, TOMNO- He TpedyeTcs
JOTHX M METO- (npotoxon Ne 9 ot
IUKH TIpernoja- 23.03.2020)
BaHHA MaTeMa-
THUKH
3.Teopus pyHxmmMit kadenpa TeOpHH | HET BHOCHUTb U3MEHEHUA

KOMILUIEKCHOI'O Iepe-
MECHHOTO

dymxmit

He TpebyeTcs
(npotokon Ne 9 ot
23.03.2020)
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JIOTIOJTHEHWS 1 ASMEHEHHSA K Y‘-[EBHOﬁ MPOIr'PAMME IO
M3YYAEMOM YYEBHOM JACHUILIAHE
Ha / ydeGHRIN TOJL

-
No JloroTHEHNS ¥ H3MEHEHUS OcHoBaHHE

YueGHast IporpaMMa [epecMOTpeHa i ofjo0peHa Ha 3ace/JaHuK Kadenpsl
(poTtoxoi Ne OT 202 _r.)

3aBemyrommii kadenpon

VTBEPXIAIO

JlexaH (axynbTeTa
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